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Sir: 

I am happy to be able to transmi t to'you a report on 
recent changes in the technology and labor requi rements 
of cotton production. This report, in conjunction with 
materials contained in such other reports as ];, ... d1o .. d a .. d 

r."o"t 0 .. tlJe (lotto" P1,,,,taHo .. and Part-fiae ',. ...... e in 
.tlle SoutTle .. st prepared by the Division of Social Research 
and the reports on the Mecha .. ical (lotto" Picke .. and on 
(lo .... prepared by the National Research Project, adds 
considerably to the information already Qvailable on 
economic conditions in the South. 

Cotton is the largest cosh crop produced in the 
Uni ted States and it is grown in one of the most highly 
specialized farm regions of the world. Its production 
involves some two million farms and about nine mil.lion 
persona. Sincei909 the infestQtion of the boll weevil 
hQS cQused some profound changes in methods Qf pro
duction, in yields per acre Qnd quality of stQple, and 
in location of QcreQge Qnd production. Problems of 
soi l-fertili ty maintenance, particularly in the EQstern 
Cotton AreQ where much of the 80il is severely eroded, 
have been aggrQvQted by a system of land tenure which 
makes it difficult to follow any IQng-range program 
of soil conservation. In addition, with increased pro
duction in foreign countries, competition on the world 
market has become increQsinqly severe. 

In the face of these difficulties technology has 
played an important role. Improved pract ices in growing 
cotton and the selection of eQrly maturing vQrieties 
hQve nQt only checked the downwQrd trend in yields that 



followed the boll-weevil infestation, but also have re
sul ted in regaining the levels which prevai led before· 
the advent of the weevil. Since i928 there has been a 
tendency toward increase in the average staple length 
of cot ton. The establ i shlnent of one-variety communI ties 
and cotton demonsfrations and the registration of im
proved varieties have aided in this deVelopment. 

The. average amount of labor required to produce a 
bale of cotton in the major cotton-producing areas for 
the period i9l3-l6 amounted to 25l man-hours in the 
Eastern Cotton Area, 250 in the Delta Area,. and :1.78 in 
the Western Cotton Area. This amounts to :1..98 pounds 
of cotton perman-hour in the Eastern Area, 2.00 in the 
Del to Area, and 2.8:1. in the Western Area. Average prices 
of lint cotton in the United states were :l.0.2.cents in 
i933, i2.4 cents in i9l4, and it. i cents in i9l5. These 
prices applied to the hourly productivity present a rough 
picture of gross hourly returns to the farmer; out of 
this hourly return of from 20 to 30 cents the· farmer has 
to pay for fertilizer, eqUipment, feed for work st-ock, 
land rental, and all other expenses of production. Under 
these conditions incomes of the producers are anything 
but adequate. In the study, lia"dlord a"d l'e" .. "t 0" tile 

-Cotto" Plantation, made by T. J. Woofter, Jr. of our 
Division of Social Research, average annual earnings in 
:1.934 for the various classes of tenants covered by the 
survey were found. to be $i80 per family for wage hands, 
$li2 for cropper families, $4:1.7 for other tenant fam
ilies, and$l54 for cash-rent families. When we consider 
the fact that tenancy in· one form or another embraces 
a majority of·the cotto·n producers, it is small wonder 
that the condi t ions under which cot ton is produced have 
occupied a prominent-place in the deliberations of gov
ernmental as well as private relief agencies. 

Throughout most of the Cation Belt the family-size 
farm predominates as the uni t of farm organization. 
Even on the large plantat ions landlords have shown pref
erence for families to meet their labor needs. ·This 
organization of cotton production around the family 
resul ted in a system of land tenure which has been both 
varied and insecure, particularly during the period 
covered by this study. In :1.935 about 60 percent of the 
forms in the major cotton-producing areas were operated 
by tenants, about 40 peI'<=ent of whom were croppers. 
The cropper differs very little from a hired laborer 
except that he assumes a large share of the risks of 
production. VClrious estimate!! plClce the ClverClge number 



of years that a tenant occupies a farm at from 2 to 5 
years. Farm tenancy and the mobility of tenants have 
had an important contributing effect on soil fertility 
and erosion and have made it difficult to plan any long
range soi l-conservat ion program, for the tenant has 
little incentive to conserve or improve the soil. 

In several of the important cotton-growing regions, 
notably in the Mississippi Delta aqd in western Areas, 
the trend toward mechanization has been greatly acceler
ated in the past fewyears. Numerous tenants have already 
been "tractored off" the land and naw find employment 
on the cotton crop only as hired day laborers and for 
peak operations such as chopping and picking. There 
is evidence that this shift to tractor power and to 
larger implements requiring less farm. labor per bale 

.will continue. Furthermore, successful development of 
the experimen tal cot ton-pi ck ing and cot t on-choppi ng ma
chines would greatly reduce the present seasonal peaks 
of employment. 

This report on Ch .. ",.s in fechnoLog, and Labo .. 
R.q .......... ts in C .. o; P .. oduction, Cotto .. is one of a 
series of "Studies of Changing Techniques and Employment 
in Agriculture" conducted by our National Research Proj
ect on Reemployment Opportuni ties and Recent Changes 
in Industrial TeChniques. The report was prepared by 
William C. Holley and Lloyd E. Arnold, under the direction 
of John A. Hopkins. 

Respectfully yours, 

~, -R_ :. ~ 
.....-c- g .... 7 7'_ ~~ 

Corrington Gi 11 
Assistant Administrator 
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PREFACE 

Of the country's five maior crops, cotton requires mucb the 
greatest amount of labor, both in total and per acre. This crop' 
also, more than most others, has resisted the tendency toward 
mechanization ,in agriculture, although recently there have been 
indications of an introduction of power farming in some of the 
major cotton-producing areas~ 

Between the periods 1907-11 and 1933-36 the labor requirements 
of cotton production declined by 16 percent per acre or, on a 
per-bale basis, by 20 percent. The greatest declines took place 
in the Western Cotton Area, that is, the area which also experi
enced the greatest increase in production during the period. The 
marked shift in. the geographic distribution of cotton production 
to Oklahoma, Texas, and the tar West bas resulted in some economy 
in the utilization of labor. This shift is, however, partly 
offset by the increased proportions produced in the Delta Area, 
where labor reqllirements are above the average and where produc
tion has been more quickly adjusted to the,changed requirements 
imposed by the boll weevil. 

The decline in labor requirements per acre and per bale t in 
which all areas shared to some extent, reflects the increasing 
application !'Jf more efficient equipment. The development and 
int roduct ion of large-scale and expensive equ ipment in cotton pro
duct in. has been seriously impeded by the small size of the farm 
unit 4nd by the prevailing system of land tennre, particularly 
in the Old South. However, the accumulation of possibilities 
fnr economies through the use of modern equipment may overcome 
the resistance against extensive mechan~zationw These factors 
may in turn tend to change the tenancy and sharecropping system 
under which cotton is now raised in the Old South. 

The tractor is now available for the preharvest operat ions 
()f seedhed preparation, planting, and cultivation. Its use is 
feasible wherever the topography of the cOllntry presents level 
or gently' rolling land, as i. the Mississippi Delta, the Western 
Cotton Area of Oklahoma and northwest Texas, aDd the cotton lands 
of California, Arizona, and Hew Mexico. Under sucb conditions 

the use of the tractor is economical when cot ton is grown on 
large farm units. such as exist in relatively greater numbers 
in the areas west of the lIississippi where tbe topography is 

xv 
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most favorable. In all these areas tractors have been gradually 

replacing horsepower. Increasing sales of tractors and dis

placement of sharecroppers, with attendant increased demand for 

seasonal laborers, were reported in 1937. In tbe Mississippi 

Delta, for instance, sharecroppers and sbare tenants have already, 

been displaced to some extent by wage labor, .wbereas in tbe west~ 

ern Areas a large proportion of the cotton has for some time 

been barvested by migratory labor. 

A primary obstacletotbe extended mechanization of prebarvest 

operations is the peak labor requirements for harvesting opera

tions. The development of the mechanical cotton picker raises 

prospects for overcoming this impediment. It is believed that 

machines now under development warrant· expectations of tbeir 

adoption during the next decade. They are especially adaptable 

to use on tbe relatively level lands favorable to tbe use of 

tractors, and they are likely to be used tbere first. A furtber 

shift in cotton produnion to such lands may tben be expected, 

accompanied by .... increase in the size of cotton farms. The 

successful development of a mechanical cotton chopper, sucb as 

was recently reported, would enhance the prospects for adoption 

of a successful cotton picker by reducing tbe secondary peak of 
labor requirements in cotton production. 

Valuable assistance in compiling material for this report was 

had from various bureaus of the United States Department of 

Agriculture and from several State experiment stations. The 

interpretations of material used are of course the responsibility 

of the National Research Project alone. 

PHI LAD EL P.H IA 

July 30, 1938 

DAVID WEINTRAUB 

IaVIRO KAPLU 



SECTION I 

INTRODUCTION' 

Cotton is not only the major crop south of the thirty-seventh 

parallel; it is also the most important cash crop produced in 

the Uni ted States. Corn, al thougl! exceeding cOtton in total 
value, is largely consumed on the fams where it is grown, whereas 
all the lint from cotton and most of the seed are sold of! the 
farm. 

During the last 25 years there has been a change in the rela-
tive importance of the United States as a cotton producer. In 

. the period 1908-10 the United States produced 1l.6 million bales, 
or 62 percent of the world's snpplyofcotton, compared with 1l.1 

million bales, or 4'1 percent, in the period 1933-35. The latter 
period, however, was one of unusually low production because of 
drought and the Agricultural Adjustment Administration's crop
control program. Since approximately SO percent of tbe cotton 
crop is marketed abroad, the prosperi ty of the South depends to 
a large extent upon world supply and d ... and for cotton. Of tbe 

SO countries producing cotton at the present time, the most im
portant, other than the United States, are India, Egypt, China, 
Brazil, and Russia. 

Foreign cotton acreage increased from 30 million acres in 1921 

to • record high of 4S million acres in 1933-35. Reports in
dicate that there are possibilities of substantial expansion of 
cotton acreage in India, Africa, Brazil, and Argentina. The 

exten t to which such expansion occurs will depend not alone upon 
prices but also upon governmental policies, availability of land 
sni ted to cotton and of labor capable of growing it, and ad
vantages of competing or alternative crops. 

The relative importance of the cotton crop in the agriCUlture 

of the Uni ted States may be inferred from the data in table 1. 

During the period 1924-29 cotton stood fourth among crops in 
acreage occupied, being exceeded only by corn, wheat, and hay. 

In value, however, cotton was even more important than its acreage 

indicates and was second only to corn, baving a total farm value 
of over ,. billion dollars. 

l!hle •• ctloa was preDAred bl Wtlll" c. Holle7. 

1 
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Fila •• 1.- MAJOR COTTOH-PRDDUCIH& AREAS 
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Tabla 1.- ACREAGE, PRODUCTION, AND FARM VALUE or MAJOR CROPS 
IN THE UNITED STATES· 

(1924-29 una ... ) 

Acres Price Tot-al faMI 

Crop harvested Production b per unite value 

t thollsands ) (dollars 1 '.illions 
of dollars) 

All crops 357.6664 - - 9.979" 

Cotton and 
co1.t.onseed 42.094 14.995 0.193t 1.558 

Corn 99.61'7 2.562 0.932 2.115 
Ha,r& 70.326 66 12.95011 1.277 
Wheat 57.265 826 1.188 972 
Oat. 5 41.264 1.249 0.427- 533 

&Viita. derived fro. It.,..'~'tv~l Sto.tbUcs, i93? (U. S • .Depe. Agr .. , 193'1), 
but data all co,tDnsee4 tor l~U aa4 1925 were obtal.oe4 Era 16/1'1'"600. Of 
AC'.,.ic1tU ..... , 1927 (U~ s. DeDt. Adr ... 19m). 
bcottOD tn thousands or bal •• or ltnt. grain In _1llloDS or bUsbels. h&7 10 
aillions or tons. 
cAvera'I seasonal prlce recelyecl b7 ~Oducera .. 
dData fer: liZ4-26 trea learboo_ 01 AiricvU".,. •• 1926 (U. S. J:ept. Agr •• 
l~). p. 1200; 192"1-29 rra. 8aae tor 1930 (l9~). D. 9'70. 

·'an raj .... a""c.$$ 111co ••• (PIC( CQS~ 1RCOte JPQa '(J~ lTodllCti-O". 192"-1929. 
Par' 't .. ·Oeneral SUaJlar1 or the Inc.,.e gst111&tes· (U. So. Dept .. 19r.. BUr. 
Aer. icon •• al.eo. r.por~. 19JO); 8aae tor 1929-30 (1931). 

rlVeraa. price per pcuna of 11nt. 
&Inelud-e. foUl. hU anei ,.U4 0&.1. 

llAyeraal 1)eceaoer 1 tara prtce or taae tlq on17 .. 



INTRODUCTION 3 

The Cotton Belt is one of the most highly specialized farm 

regions of the world I figure 11. Bounded on the north by the 
"frost linen, which marks the northern limit of a :wo-day frost:-' 
free growing season and a mean summer temperature of not less 

than 77° F., the belt dips irregularly to the south around the 

higher altitudes of the southern Appalachian System, nortb again 
in the low, level lands of the Mississippi, and tben bends to 
tbe southwest in response to both inadequate rainfall and low 

temperatures. On the east and south the Cotton Belt is fringed 
by a subtropical border, beginning in the Carolinas and following 
around the Gulf, which includes practically all of Florida and 
is characterized by swampy lowlands and excessive rainfall. 

As is shown in figure 1, there are several fairly distinct 
sections of the COttOD Belt. The areas east of the Mississippi 
River are often ret erred to as tbe Old Cotton Belt and those to 
the west as tbe NewCOttOD Belt. Each of these, however, consists 

of several different sections. As we go from east to west we 
Come first to the sandy and level Coastal Plain, which extends 
in a semicircle trom southeastern Virginia to the Mississippi 
River and includes trom a third to a half of each State from 
North Carolina to Mississippi. To the north and west of this 

lies the Piedmont and then the rougher Eastern Hilly Section. 
In both of these erosion is a serious problem and the cotton is 
ordinarily raised in small, irregular-shaped and terraced fields. 
In general these eastern sections bave seen declines in cot ton 
production since 1909 because of the eastward migration of the 
boll weevil. This decline appeared first in Mississippi and 
Alabama, and later in Georgia and South Carolina. These changes 
in acreage are shown in figure 2. 

Proceeding westward, we find the broad delta or river-bottom 
areas along the Mississippi. Cotton has been produced here for 
many years. During the 1920'S. bowever, additional land was 
drained and cleared. Consequently the cotton acreage in the three 

Delta 5ta tes of Arkansas, Louis~ana, and Mississippi increased 
from about, to 9 million acres between 1920 and 1930, although 
part of this increase was in sections other than the bott01ll lands. 

West of the bottom lands we Come to the Western Hilly Section, 

which includes the western part of Arkansas and Louisiana and 
parts of eastern Oklahoma and Texas. This section greatly re
sembles the Piedmont or Eastern Hilly Sections but was more re

cently developed and bas seen increasing instead of declining 
cotton acreage since 1909. 



Fig •• o 2.- COTTON ACREAGE IN MAJOR AREAS 
OF THE UNITED STATES, 1~09-3& 
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Next come the Black Waxy Prairie and the Texas Coastal .Plain, 
which are. adjoined by the semiarid section of the Low Plains and 
the High Plains. These also have seen increasing production 
since 1909. particularly the High Plains which, dllringthe first 
decade of tbis century. were devoted largely to range. 

TRENDS IN ACREABE 

As shown in figure ~. cotton acreage in the United States has 
been shifting from east to west in the Cotton Belt and into the 
irrigated areas of southern California and Arizona. The acreage 
harvested in the Western Cotton Area increased from 11.8 million 
acres in 1909 to a high of :Ill. 6 million .acres in 19~5. The great
est relative increase in acreage harvested is found in California, 
where there was a rise from 8,000 acres in 1910 to 368,000 in 
1936. In New Mexico and ArizoDa there was an increase from q1,OOO 

acres harvested in 1917 to 353,000 in 19"9. After 19~· there 
was a decrease in the acreaie harvested in all areas as a resnlt 
ot low prices, the cotton-reduction program ot the Agricultural 
Adjustment Administration, and drought • 

• "},_I.t1o,,.1 ••••• rc ... roJact 

FUuu · •• - II[CEIITLY CLEARED LAMO 

MuCh land in the Mississippi Delta section h.S been drained and cleared 
sinc. 1909. Mere cotton is seen growing in & field .ith girdled and dead 
tr"s still standing. 
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SHIFTS IN AtRIAIE AS BETWEEN AREAS 

As shown in table a, total cotton acreage increased trom 1907 

until 1931. However, the acreage in the Eastern Cotton Area 

I Alabama, Georgia, and South Carolina I was smaller in each period 

than in tbe one before. The percentage ot the total crop that 

was raised in tbis area declined over one-third. In the Delta 
Area. made up ot Arkansas. Louisiana, and Mississippi. the acreage 

increased about two-Hfths between tbe beginning of the period 

and the years 19a7-31. 

The greatest absolute increase occurred in the Western Cotton 

Area. composed ot Oklaboma and Texas. and a .. ounted to nearly 
8 million acres so that the percentage whicn the acreage in tbis 

area was of the total increased from 39 to '19. The greatest 
relative increase occurred in Arizona, California, and New Mexico, 

T.~I. 1.- ACRIABIS DF COTTON PLANTED IN THE UNITED STATES 
BY AREA, 1907-36" 

Area 1907-11 l.917-21 1927-3l 1933-36 

Acres planted (thousands) 

Unt tee! St.at.es 32.567 33.870 42.019 31.731 

Eastern 10,984 9.629 8,869 6.423 
Delta" 8,"784 6.805 9.438 7.380 
"'est.ern 12.707 14.9ee 20.506 15.387 
Kiddie Eastern 2.078 2.245 2,644 1.978 
IrrlQa~ed 4 208 542 536 
All ot.her Stat-esc 10 17 20 27 

Percent. of acres planted 

United States 100.0 100.0 100.0 100.0 

Eastern 33.7 28.4 21.1 20.2 
Ilea .. " 20.8 20.1 22.5 23.3 
Western 39.0 44.2 48.8 48.5 
Middle Eastern 6.4 6.6 6.3 6.2 
I~rl gat.ed • 0.6 1.3 1.7 
All o~her StatesC • • • 0.1 

• lerea.g •• fl"oa CoUOtt "."hIOft". AC"'aGfe. field au P""odv.ctiO'l ~tJ ra~s 
18e~-1835~ by Sta.ies (U .. S. Dept. Agr •• BUr. Agr. £Can .. ~ era. Re.po~ung Board 
.1"0. KoY. 1830); and Cro~$ ond N4~"is. 13. No. 12 (Dec. 19a41. p. 422 •• 
°IACIUdlAi Hleaourl. 
eIlltnG!., l&As ... an4 leDtuel7. 
*Le •• ~ 0.06 percent. . 
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wbere cotton is raised on irrigated land. In these tbree States 

an average of 4.000 acres was reported for the years 1907-11', 

as compared with 542,000 acres in 1927-31 and over a million 

acres in 1937. As will be sbown later, these changes are highly 

important in their effects on the average hours per acre for ~he 
country as a whole and go far toward explaining the trends in 

the total amount of labor used on the crop. 

TRENDS IN PRODUCTION AND YIELD 

World cotton production has fluctuated from year to year, and 

periods of rapid expansion have been followed by others of slow 
growth or declines, but during tbe period 1909-36 the trend has 

been upward, as shown in figure 5. Foreign production has risen 

more rapidly than production in the United States. 

In tbe United States, production has fluctuated widely from 

year to year because of variations in yields. Figure 6 - shows 

for tbe United States tbe average yield per acre. Major factors 

rt •••• 5.- CUTTON 'RODUCTION IN MAJOR COTTON-BROWINB 
COUNTRIES, 1909-3&-
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Flgu •• 6.- COTTON YIELD PER ACRE IN MAJOR AREAS 
OF THE UNITED STATES, 1909-36 
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affecting changes in yields for the countryas a whole are shifts 

in relative quantities produced in different areas, variations 

in climatic conditions. changes in the use of fertilizers. im
proved seed, developments in methods of production. and the 

varying degree of infestation by the boll weevil. 

Between the periods 1907-10 and 1913-15 production increased 
by about 2.5 million bales. Following, this period, production 
declined because of boll-weevil infestation and reached a record 

low in 1921. By 1926 a partial recovery in yields and a new high 

level of acreage resulted in nearly 18 million bales, the largest 
crop ever produced to that time. By 193'1. production had declined 

to 9.6 million bales because of the factors previously mentioned. 

This, however, was followed by recovery to 12.'1 million bales in 

1936 and a record crop of 18.7 million bales in 1937. 

The proportion of the cot ton crop produced in the western areas 
has been increasing, as shown in figure 7. This bas tended to 

keep cotton prices down, to the disadvantage, particularly. of 
the older cotton sections. 

TH! COTTON FARM 

The census of 1929 reported jnst under 2 million farms producing 

cotton, and of this number about 80 percent, or 1,6'10,000, were 

classified as primarily cotton farms. 2 The averag~ cotton farm 

consisted of 67 acre~ of land' in the Eastern Cotton Area, SO 
acres in the Delta Area, and 110 acres in the Western Cotton 

Area. 3 Not all of this land, however. was available for crops, 

as slightly less than half in the Eastern and Delta Areas and 
about 60 percent in the Western Cotton Area represented harvested 

crops in 1929. Since there were about 43 million acres of cot

ton harvested in 1929, this means that the average acreage of that 

crop tor all the farms reporting it amonnted to just over 20 acres. 

2'iftef1ft.f/l CeftSu of n,. United StGte3: 1930~ -Agriculture- (U~ S ... DePt. 
Com q Bur. Cens-us, 1932). voL II. part 2. United. States table V. p. 18 aDd 
vol. lIlt part 2, State table 111. p. 24. 
3Tha Eastern Cotton Area consists ot the States ot Alabama .. Georgia. and South 
Carol1na. 'Tl"lf!l DelUi Area cona1sts Or Arkansas. Lou1s1ana 9 and Miss1sslpp1. 
and the Western Cotton Area Is nade up or OklaholQ8. and taIBa. 'rhe Klddle 
&astern A.r.~ C0Jl81sta ot V1rginia. North CarOlIna, an4 Tennessee. 



Pluu •• 7.- COTTDN PRDDUCTION IN MAIOR AREAS OF THE 
UNITED STATES, 1909-3& 
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In the States east of the :1ississippi River, however, the cotton 
acreage per farm averaged about 15 acres while in T~xas it was 
over 110. 

The t1pical cotton fana represents a relativel,small investment 
as farms go. In 1930 tbis iDvestllent averaged about $1 ;900 for 
land and buildings intheStates of tbe Eastern and Delta Areas, 
while in the Western Cotton Area it averaged slightl10ver $5,000, 
The value of equipment on cotton farms in the eastern areas aver
aged less than $IIS per farm,and on farms in the Western Cotton' 
Area slightl1 under $300 .. • 

'ur •• u of A,rlclllltur.' leoflo.lel, U.S.D.A. 

F".u.r 1.- FIELD OF COTTOM RUDY FOR SECOMO PICICIIG 
, typical fa,.,.tead is seen in the background. 

At the s&me time the value cit the cotton crop plus the other 
products which are raised on such farms is notoriously lOit. For 
the period 19~-29 the average gross income per tarm tor all 
farms in the Eastern and Delta Cotton States averaged just under 
51,000, as compared with $1,680 for those in the Western Cotton 
Area. Of these amounts, between boo and Saso per farm repre
sented produce raised and consumed 011 the farm. That is, the 
gross cash illcome averaged slightly 'under $800 per tarm ill the 

""/t .. "c. CO"'td of fAe , .. U.I State,,: l~()t "crlculture' (U . 8. Dept. 
Co • • , aar. Cln.u. , 1832), yol o I'. ChaD. IIV, earn • ., an4 yolo III. part a. 
Stu .. table 111. 
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two ellStera areas and under $1,500 in the Westerll Cotton Area. 
For t be period 1930-35 the corresponding figures for average 
gross cash income were about half as great as in the la.te 1930'S. 

Out ot these sums the farmers must bu, tertilizerand seed, repair 
equipment and replace it wilen it is worn out, and pay taxes, 
interest on indebtedness, wages of an, hired labor, and the other 
expenses ot operating their (&rIllS. It is safe to say that during 
the recent period many families in the Cotton Belt had less than 
S100 per year to spend for themselves. 5 

The farms iL the South are divided among owners, croppers, and 
other tenants, as shown in table 3. 

T.~I. I.- PERCENTABE DISTRIIUTION or ALL rARM OPERATORS IN 
THE MAJOR COTTON-PRDDUCtH8 AREAS 

IY TINURI. 1915& 

Area 

Tenure 111 ddle bst.ern Delta Western 
Eastern Cott.on Cot.tOIl Cotton 

All operat.ors 100 100 100 100 

FUll owners 52 30 31 32 
Part. owners O· 5 4 0 
Managers • 1 • 1 
Croppers 14 28 34 12 
Ot.her tenant.s 25 36 31 46 

&"'Ue4 StabS Ce~ Of .It~f,cvlt1Jt'y: 1S3~ (11.8. Del)t, COlI •• BDr. Censu. 
18M). yolo 1. tat)l. Ill. suppl_ental tor the 80uuera States. 
-Lesa than 0.& percent. 

Sitllrecroppers ItUlllber about olle-third of all the farmers ill the 
Eastern and Delta lreas and one-seventh in the KiddIe Eastern 
and the Western Cotton Areas. These operators bave a status 
betweell that of a cropshare tenant and a hired laborer. Or the, 
might be described as hired lien who are paid a share of the crop 
instead of a fixed wage. 

The trends in n1lllbers of farmers ill the son then States and 
the percentages in each tenure group are SROWlI ill table 4. The 
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total number reported by the census for 1935 was about 10 percent 

greater than that for 1910. Almost the entire increase was in 

the tenant groups. The greatest relative change appears to have 

occurred in the sharecropper group whicb increased from 561.000 

in 1920 to 776,000 in 1930. From 1930 to 1935 the census spows 

an apparent increaseo! nearly 200.000 farm operators, but a part 

of this appears to be attributable to more complete enumeration 

in 1935 than in 1930. Numbers of owners and of tenants other 

than croppers each increased about 10 percent. wbile croppers 

decreased 8 percent. In 1920, sharecroppers comprised 17.5 per
cent of the total farm operators in southern States. By 1930 

they had increased to 24.1 percent, but in the next 5 years they 

had declined to 20.9 percent, as sholtn in table 4. First 101<

priced cotton then tbe cotton-control programs of the Agricultural 
Adjustment Administration made it unprofitable for plantation 

owners to continue to operate on as large a scale as before: Also 

the .continued adoption of larger equipment in tbe Mississippi 

Oelta and in the Itesternareas permitted a reduction in the number 

of workers needed to grow the allotted acreage of cotton. It is 

Tabl. 4.- NUMBER AND PERCENTASE DISTRIBUTION OP PARM OPERATORS 
IN THE SOUTHERN STATES, BY TENURE. 1910_15" 

Te:lure 1910 1920 1925 1930 1935 

Number (thousands) 

Total - all onerat.ors 3.098 3.207 3.131 3.224 3.422 

Owners b 1.545 1.597 1.519 1.416 1.575 
Managers 16 18 11 17 16 
Croppers 1.537 } 561 623 776 716 
Other tenants 1.030 978 1.015 1.115 

Percent 

All operators 100.0 100.0 100.0 100.0 100.0 

Owners b 49.9 49.8 48.5 43.9 46.0 
Hanaiers 0.5 0.6 0.4 0.5 0.5 
C,.oppers 49.6 } 17.:5 19.9 24.1 20.9 
Other t.enant.s 32.l. 31.2 31.5 32.6 

"Data rort 1910 fro. lowi •• "il Censvs 01 the hUed StGte3: 1920, .Agrl
culwre· CU. S. Dept. Com •• Bur. Census. 1922). voL V. ellap. VI. table 7, 
pp.855 ft.; 1920 and. 1925 from I(/ie.nU C"fU'usot the lhI$ted 3t_t83: 1830. 
-AKrlculture- (U. S. DePt. COlli., Bur. Census. 1932). voL IV. chap. III. 
ta.ble 7.1). 1.58; 1930 ana 1935 trom U",hd Sea'&:e.s Cens"" 0/ ",.,.(cuUvra: 1935 
(U. 8. Dept. Com •• Bur. Census, 193'1). Tol. Ill. ellap. III. tabl82, p. 108 .. 
blnclUd ••• ,.rt owner.-, who rent a lBrt or the land oJ)8rate4. 
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to be expected that the croppers will continne to bear the brunt 
of aechanbation, as well as of any further rednction in acreage. 
As was said previously, the sharecroppers are primarily laborers 

wbo are paid in the form of a share of the crop. As owners or 
tenants on larger farms adopt mechanical power and larger equip

IIellt, tbey will be able to plant and cultivate more acres them
selves and will need fewer croppers. !!any of the latter are 
likely to become seasonal laborers wbo will help wi tb the chopping 

and picking, nnless these operations also can be aechanized. 

PURPOSE or STUDY 

The United States cotton crop is raised on about 2 million 
farm which have a total population of approximately 9 million 
persons. There has been considerable apprehension that current 
or impending changes in the ..,thods of producing this crop lIay 
result in a serious displacement of agricultural employment in 
the Cotton Belt. This stndy was uDdertakeD in order to tbrow 

what light may be possible OD this qoestion. 

The study is limited to deteI'llining the trends in the amonnt 
of labor used in prodocing the cotton crop and to examining the 
technological cbanges whicb have affected the trends. This in
cludes consideration of the cultural practices followed on cotton

producing farms and changes in the amount of labor reqnired in 
performing them. The changes in the average amounts of labor 
used per acre or per bale may come either from improving, drop
ping, or combining certaia practices, or frca tbe adoption of 
larger farm Il&Chines, or as a result of shifts in tbe relative 
acreages of COttOD raised ia the different areas, which vary 
widely in practices used and the labor required per acre and per 
bale. Still another group of factors which affect the labor 
required to produce the cotton crop is that which ca.prises the 
influences 011 yield. They i1.c1ude the develop..,..t of lIew varie

ties of cotton, the crop rotatiolls followed, the application of 
fertilizers, and the ..,tbods 1lSed iD ca.bating COttOIl diseases 
and illsect pests. 

Tbe report does Dot atteapt to cover the general ecoDomics of 
cotton production with regard to co.petition betweeD cotton and 
other crops, the world supply of and the ""rld deaand for conoll, 
or tbe del'elop-.,Dt of products ca.peting with COttOD. It does 
Dot d .... l with Ue general infllleDces affectillg tile relative prof
itabilitJ' of tbis crop as coapared witb otber farm products or 
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with other lines of employment available to people now engaged 

in cotton production. Its purpose is to throw whatever light 
may be possible on the effects of technological changes, as de
scribed in the preceding paragraph, on the amount of labor used 

in cotton production in the United States. 

More specifically, the purposes of the study are: 11' to trace 
the major technological developments affecting cotton product ion, 

(2' to describe the practices and methods used in the several 

cotton-producing areas and to determine the r'lte and extent at 
changes in these practices since 1909. (3) to estimate the amount 
of labor used in producing cotton in selected areas and in the 
United States at specified periods since 1909, and 141, in the 

light of the findings under these three points, to estimate the 
labor requirements of this crop in the illll1lediate future. 

SOURCES or DATA 

Basic information on chan~es in cuI tural practices and amounts 

of labor used in cotton production was Obtained from available 

publications of the United States Department of Agriculture and 
State experiment stations. This infomation was supplemented by 
a field study in 1936 of 1'1 counties in the Cotton Belt. The 
counties selected are believed to be representative of the sur

rounding larger areas. They include as many localities as pos
sible where similar studies had been made in the past by other 

agencies, thus providing a check on the 1936 survey data covering 
earlier years, i. e .• data based on the memory of the farmers. 

The areas covered by the 1936 sut:Veyare shown in figure 1. Their 
location insures the representation of most of the con'litions 
and practices. found in the Cotton Belt. Data were obtained on 
the acreages of the various crops and the number of livestock on 

each fam. as well as on the total amount at labor employed, 
together with a detailed statement of the cultural practices and 
labor used in producing cotton. A total of 1.0~6 farm records 
was obtained. 

In order to facilitate the analysis and the discussion of prac
tices &Jld of amounts of labor used in producing the crop. the 
Cotton Belt was divided into seven sections. as shown in figure 1.. 

SChedules trOl1l the counties studied were grouped accordingly. 
The major topograpby, soil type, and number a! schedules obtained 

in each county are shown io. table S. togetber with the total 



Tabla 6.- OCCUPATIONAL UROUP OP USUAL OCCUPATION OP EMPLOYABLE PERSONS, BY EMPLOYMENT STATUS AND SEX 

1'of.la,l I.plo,ed tull tia. l:h:lplo.ved part. t.lae Un •• plo,yeda 

Occup't.1oDal .,roup He. Vo.on. Hen VQqn He. Woaon Hen W'Qaon. 

"- h.- ...... .... - N ..... Per-... ..... P.~ H .. - Per ... H .... Pe~ N ..... .. ~ ..... Per ... 
be. eeDt be. cent. be. cent. be. cent be. cent be. ~n. • •• oent. ... cent 

'oal' 55,EWO 100.0 23, "154 100.0 40,eoe ".1 15.32'7 0 •• 5 2,018 3 •• 1,989 ••• 13,014 .... 6,438 2"1.1 

Skilled aDd , •• i,killed occupat.ion. 
lD _Dulact.urln!l aDd Ae'c::banleal 
ladu.t.riu 22.526 100.0 7,374. 100.0 16,804 74.8 S .157 .... "'1 '.1 '.1 ••• 4, '791 21.3 1,6158 22.5 

9ulldlnll and cOD.tructloa 4.fllee 100.0 0 - 3,289 65.2 • - ... ••• 0 - 1.438 28.9 0 -
He ... 1 product., _chiner,.. aDd 

elect.rical_.oodl "Dut.ot~lDIl 0.839 100.0 30. 100.0 ",220 90.5 ,.. SO.?' .. 1 •• • ••• ... 1'1,7 14' .fe." 
'",bUb, eu"bU.buDk ... 100.0 11. 100.0 ... 81.8 .1 '1e.5 •• ••• 11 ••• 100 12.' 17 14.3 
T •• t.l1e and clotblnf .. nutacturln. 3.904 100.0 4.1530 100.0 2.B21 71.1 3.1156 .... ... ••• .OO 9.' .S. 21.'" 90. 2102 
O"ber "'.1528 100.0 2.413 100*0 15.81'7 '77.'7 1.7~ '72.7 US a •• 121 • •• 1.41515 19.:5 ••• 22.3 

UlWk1l1ed la'" .. -100.0 •• 100.0 3.86e 59 ... l' 159.2 .... • •• • •• 1 2.282 34.8 • .... 
Clerlcal work ".3~S 100.0 ... '101 100.0 3.0~1 .... 4.060 80.4 •• 1.1 10. ••• oS • US.l ••• 11 .... 
Trab.porta'lon .Ad trwd. purwult. 10.eM 100.0 2.040 100.0 8,061 01.' 1.617 79.2 301 •• e '3 • ••• 1.'107 16.0 ... 14.0 
Do ••• Uc aDd petl"llobal .enric. 4,233 100.0 6,130 100.0 3.126 ".8 3,509 S7.2 , .. 3 •• 900 14 •• ... 22.3 1,71'7 ... .. 
Ixecut.ive, ., .. or_do_l. and ••• 1_ 

prot ••• 1etna1 ocoupaUOtie ... 098 100.0 1.39'1 100.0 3,526 B8.0 .. , 6B.$ 1 .. ••• • ? 19.9 3.1 • •• 1' • 11.3 
PUbllc~erYlc. occupa"loDi 1.200 100.0 11 100.0 1,174 92.9 9 81.8 1. 1 •• 0 - .. • •• • 19 •• 
N •• pr~loUIIIY ..ployed 2.191 100.0 2,079 100.0 - - - - - - - - 2,191 100.0 2.0'79 100.0 
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and of the last jobS for persons unemployed at that time were 
recorded. Data were also obtained on tbe character of employment 

and length of service on the present or last job. Ninety-four' 

percent of the men and 97 percent of the women reported that 
their present job in May 1937 or their last job was at their uSljal 

occupation; slightly more, that it was in the same occupational 
group as theii lIsual occupation.' 'High proportions of the workers 

19~ percent of the men and 97 percent of the womenl also reported 

tbat their, present or last job was in thes~ industrial group 

as their usual industry. The similarity between the occupation 

and industry of the most recent job and tbe usual OCcupation 

and industry may be due in part to the interpretation of the 
terms "usnal occupation" and "usual industry" by household members 

furnishing information. Data pertaining to the last or present 

jobs are most easily recalled. There is also some inclination, 
particularly' on the part of persons witb little specialized train
ing and those who have worked at a variety of jobs, to consider 

their most recent employment as tbeir usual or customary work. 

The proportion of unemployed men who had· last workedat skilled 

and semiskilled occupations in manufacturing and mechanical in
dustries was only slightly larger (~3 percent l than the proportion 

of employed men (41 percent) who were worlring at these occupations 

in May 1937 (table C-I0). The difference was greater in the case 

of men engaged in: building and construction trades. Over 1. per
cent ot the unemployed men had last worked in these occupations 

in contrast with less tban 8 percent of those with such jobs in 

Kay 1937. A more striking difference between the two groups 
occurred in the percentages. last employed in unskilled laboring 
work. Only 11 percent of the men with jobs were engaged in work 
of tbis type, wbile •• percent of those without jobs had last 

been employed in unskilled work. Much larger proportions of the 
unemployed women than of those working reported that their last 

job had been in domestic- and personal-service occupations and 

skilled.and semiskilled occnpations in'the manufacture of metal 
products. Considerably more employed than nnemployed workers, 
both men and women, bad most recently worked in clerical occu
pations, transportation and trade pursuits, and executive and 

SData cone.roDlnl the last lOb In private Induatr7 or regular Government 
ellplO71nent whlcb lasted tor 1 montD or l-onger "ere recorded tor persons 
une.Plo,ed In lta, 1~3'7 wbO bad been pr • .,touslT •• ployed. 133 caaual workers 
(57.en and 70 wcaeh who reported: that t;be;rlladnever had .. Job of 1 month's 
durat10n) were class" tied. &s previously employed and not as new workers. 
but because or Ue casual neture ot tbelr usual •• pIGPent tJte7are ezcluded 
troa tabUlations or these data. 



SECTION II 

RECENT CHANGES IN OPERATIONS AND IN AMOUNTS OF LABOR 
USED IN COTTON PRODUCTIONl 

THE PROCESS OP COTTON PRODUCTION 

There are great differences between areas in the operations 
performed in raising cotton and in the frequency with which they 
are repeated. This wide variation in the cultural practices 
emplored in different areas is due principally to differences 
in climate, ·topography, type of soil, size of farms, size and 

character of implements aDd type of power used, inse~t pests and 
diseases, available labor snpply, and prevailing customs. There 
is much interrelationship between these factors. Thus, the topog
raphy affects the lay-ont of fields, which in turn affects the 
type of power and of implements used; the size of tarm affects 
the economical nnit of motive power and through it the size of 
implements; and so on. All of the factors named influence, to 
a greater or lesser degree, the amount of labor used per acre 
in producing the crop. 

Any description of the general process of cotton production 
that is complete and accurate for one section would have to be 
modified in .many details for others •. Nevertheless, a general 
description of the outstanding operations may be of benefit to 
readers not acquainted with farming practices in the South.'" 

There may be considerable labor expended in the cottontield 
before any work is actnally done in preparation of the seedb.ed. 
Stalks from last year's crop, if large, may need to be cut with 
a stalk cutter or knocked down by hand; the terraces are likely 
to need cleaning, especially if they are of the old bench type; 
sprouts may have to be cnt in fields of wooded areas and sandy 
soils. Only after all this is done can the actual work on the 
crop begin. 

The first of three periods of peak labor requirements occurs 
during the preparation of the seedbed. In this process the land 
mayor may not be flatbroken or plowed with an ordinary turning 

ITs18 section .... prel*f'.e6 b7 ~t .. c. Ho1187. 
e'-or a aore COllplet.e descrlptton or the practices ot cotton proCluctloa. SGiJ 
L. A. Moorhouse and H. R. Cooper. ~~ CosC of Prod~.~ Cot&Oft 'U~ 8. Dept. 
Aer. Bull~ No. 8iS, 1920). 
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plow. If flatbroken, it is usually gone over with a disk or har

row to break up clods and to prepare a friable seedbed. Following 

this, the farmer may layoff or mark out rows with a small shovel 

plow to guide him in the next operations. This is more commonly 
done in the eastern than the western sections. Commercial fer
tilizer is usually applied next in these rows with a one-horse 
fertilizer distributor. 

The farmer then proceeds to "bed up", that is, to throw two 

or more furrows together with a turning plow, middlebuster, or 
lister, to form a ridge on which the cotton is usually planted. 
A minority of the famers may even "rebed." This means plowing 

open the beds first made and throwing the furrows into the former 
depressions to form new beds. There may be other operations 
before the cotton is actually planted, such as opening the rows, 

dragging or harrowing down beds, or "sweeping out" the middles 
between the beds. 

The cot ton in eastern sections is usually planted wi th a one
row, one-lllule planter and, if beds have been formed, it is planted 
on top of the ridge where the soil will warm up most quickly 
and give the seedling.; an early start. Usually cotton in this 

section is planted on top of the bed but not until the bed has 

been dragged down by harrowing or opening a furrow (with stock 
and sweep) for the planter to follow. 

Next begins the long process of keeping the cotton free of 
weeds. Cultivation or "plowing" is repeated as often as seems 

necessary to keep down weeds and grass. 

There are various modifications of the process of "plowing" 

cotton to suit the season or to facilitate other operations that 

are being performed at the same time. Thus in the eastern sec
tions a turning plow ;s used to "bar off" the rowS just before 

chopping. This consists of plowing furrows away from the rows 
to leave the plants standing on narrow ridges so they will be 

easier to "chop." After chopping, the ~ows ~ay be IIsidedll
, that 

is, the dirt is plowed back against the ridge. After cultivating 
the cotton rows themselves, there is likely to be a strip or 
ridge left between rows. This is torn down or cultivated by 

"sweeping middles." 

It is also necessary to chop out or thin the young plants and 
later to go over the field from one to six or eight times t" hoe 
and weed by hand. Cultivating and hoeing constitute the second 
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peak seasonallabo. requirements and use more labor in the eastern 
and more humid areas than in the western areas where weeds grow 

less rapidly. 

Anothe. operation which may be performed during the growing 
season is that of spraying or dusting for control of the boll 

weevil and other insects. 

Finally we come to tbe tbird peak in labor requirements, picking 
the crop. This may start as early as the middle of August in 
some districts and may last until the middle of December. The 
field may be covered from one to four times. Following picking, 
the cotton is weighed, since the pickers are ordinarily paid by 
the pound of seed cotton picked. The cotton is then hauled to 
the gin, and the hale may be sold or stored nearby 0': may be 
bauled back to the farm for storage until the farmer is ready 

to sell. 

As we discuss in the follOWing pages the amounts of labor these 
operations require, it will be observed that some of them are 
common in certain areas but are scarcely performed at all in 
others. It will also be noted that the number of times the crop 
is cultivated or boed varies from eastern sections to the semiarid 
sect ion where the weeds grow more slowly. The small, light equ ip
ment used both in preparing tbe seedbed and in cultivating the 
crop is made necessary on most farms by tbe small acreage of 
cotton raised per farm and by the irregular shape of the fields. 
This contributes greatly to the number of times it is necessary 
to go over the land in growing the crop. As larger machinery 
and larger power units are adopted, there is considerable oppor
tunity to co .. bine operations or, by doing more thorough work, 
to reduce the number of times some of them are" repeated. The 
following pages will show the extent to which tbe various prac
tices are used in the several sections of tbe cotton-raising 
area, tbe amount of labor required to perform the operations, and 
the changes which have taken place during the past quarter of a 
century_ The statistical mterial presented was derived from 

the data collected in the 1936 field survey conducted by the 
WPA National Research Project. The data for the years prior to 
193f are based on the famers' memory, but they bave been checked 
against earlier studies conducted by other agenCies and are be
lieved to be reasonably accurate. a The conclusions presented 

3ror a discusstoa of alae of tar-as and other features ot the IlRP Fan SUrYey 
.... pl. aee appendix 1 or L. I. KaQ and Others. C~,,&es 'JI lecilMlogy 0114 
'tabor Rc",fr ... "ts ittC"'Of) lTodw:c-iOll: Coni (WP.l MatIoaa} rteseareb. Project. 
RepOrt Ho. &-6. June 1838~. 
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are based not only on these data but also on other information 
obtained from the United States Department of Agriculture, the 
State experiment stations, and other established sources. 

SEEDBED PREPARATION 

In some areas seedbed preparation begins in the late fall or 
early winter and is carried on intermittently, while in others 
very little preparation is done until early spring just prior 
to planting. 

P,.parlal the ,ta14; Catlanl Spr •• t •••• Cl •• alnl 
Ditch •• aa4 T.rrac •• 

&Kcept in the Texas Black Waxy and Western Semiarid Sections, 
which are relatively free from timber, it is a common practice 
to cut sprouts, especially on newly cleared land and also on 
some lands in timber areas, regardless of the length of time in 
cultivation. Ditches for drainage and terraces, especially the 
old bench-type terrace, require annual cleaning and considerable 
work to keep in repair and free from growth of bushes. 

Since 1909 there has been a slight decrease in the percentage 
of farmers· cutting sprouts and cleaning ditches and terraces in 
most of the eastern sections, as shown in table 6." Tbis may 
be attributed to a reduction in the amount of virgin soil placed 
in cultivation from decade to decade and to improved methods of 
clearing land in timber areas before it is placed under cultiva
tion, to the building of new and improved terraces on which crops 
can be grown and cultivated, and to the improvement in drainage 
facilities. These factors have also reduced the labor used in 
the operation on the farms where it is performed by about i hour 
per acre in the Coastal Plain and Mississippi Delta Sections. 

"More ~etallec1 Inforaatlon on the practices followed and the amounts of labor 
used for the count1es trom whleh data were obtained tor this stu4J' may be 
obtaIned rrom the follOWIng append1zea: 

A.ppend1x B: .CUltural Practices Followed on 'al"1!LS SUrveyed, 1909-36-; 
A,ppent11z C: -Hours or Labor Used per Acre on Farms SUrveyed. 1909-36.-

These append1xes cons1et or 37 pages of statlsUcal material. Since they 
are or intereat to a relatively small number ot tbe readers ot th1s report. 
they are not publ1sbed w1th it. 2 copIes, however. were deposited In the 
L1brary of the ~reau ot AgrIcultural Economics or tbe 0 .. S. Department ot 
AgrIculture. at washIngton, D. C •• where tbey may be consulted. bY persons 
who are Interested. 
Table. In appendI% B ahow. tor the samples obtaIned from each county studied, 
tbe percentages of farmers fOllOwIng the practices discusaed. Where there 
J8 more than 1 important method. or sIze or Implement used. separ&te percent
ages are ahown ror each prlne!'Pal method oratze. APpendl. B also shows tbe 
average number of tUnes over ror eacb prInctpal operatlon t tbe aaount or fer
tUtser appl1ed peraCM). and. cbe average size of faMlS studiea. In appendix 
C is ahown tne average number ot houra ~pent on each operation. 03 count.1es 
surveyed and tor the d1rterent 1ears Itudied. 
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T •• I. S.- PREPABIN8 THE 'IELD: CUTTIN. SPROUTS AND 
CLEAN I •• DITCHES AND TERRACES 

Pare •• t •••• 1 '.r .. ~. aa,artt •• tl. P~.ctlc • ••• 
H •• ~ • • 1 1.'.r a ••• ar •• par Acra. 1909-3S· 

Section 1909 1919 1929 1936 

23 

Percent. of farllers report.ing ~he pract.lce 

Coastal Plain 81 81 61 81 
Pledmont. 86 89 86 86 
Eastern Hilly 48 43 44 44 
Western Hill.)" 93 94 89 91 
MississippI Delta 88 80 '11 '14 
Texas Black Waxy 2 2 2 2 
Western Semiarid 4 0 1 1 

Hours required per acre on Car.s 
report.ing ~be practlceb 

Coastal Plaln 2.9 2.8 2 •. 4 
Ple~ont 2.4 2.3 2.5 
East.ern Hilly 2.5 2.'1 2.4 
West.ern Hill,y 2.8 3.0 2.8 
Mississippi Delta 3.3 3.1 2.7 
Te%as Black Waxy , , f 
West.ern Se.larld f - , 

Hours requIred per acre. 
average for all Cal'lls 

Coastal Plain 1.7 1.8 1.4 
Pledmont. 1.8 1.8 1.8 
Eastern Hill.)" 1.2 1.2 1.1 
Western Hill,y 2.8 2.8 2.5 
Mississippi Delt.a 2.8 2.5 2.0 
Texas Black Waxy 0.1 0.1 0.1 
Western Se_larid • 0 • . 
*Data obtalae4 la DP Far. &urn.,. 1931. 
bsoura Include aU sprout cut.tlq aA4 cl1t.e1l aud. terrace Cle&DID&_ 
'AYer ••• Got ciTe. tor fewer t.ban 10 cases. 
~ss tbaa O.OS hours. 

2.4 
2.5 
2.4 
2.8 
2.7 , 

f 

1.4 
1.8 
1.1 
2.5 
2.0 
0.1 

• 

In the reMillillg sections east of the Texas Black "axJ' tbe aaount 

of labor required bJ' this task has reaaiued about the saae. 

The ...... UDt of labor Deeded for this operatioll is higbest ill 

the recelltlJ' cleared Mississippi Delta aDd ia tbe "estero BillJ' 

Sect i oas. In the Mississippi Delta and the Coastal Plaia there 

have beeD apprec iable declines ill the ""Ullt of tillE! SpeRt per 
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acre for tbese purposes. An averageS of 2 or IIIOre bours per 

acre is still used, however, in the Mississippi Delta and tbe 
Western Hilly Sections, as compared with practically none in tbe 
Western Semiarid Section. 

Cat liD, Staib 

The cropping practices in the sections studied are such that 
cot ton generally follows cotton or corn. The stalks remaini og 
from tbe old crops, especially where they are large, are usually 
cut with a stalk cutter or knocked down by hand with a stick or 
hoe before flatbreaking or bedding the land for tbe next crop. 
In some sections the stalks do not grow to a sufficient size to 
require cutting or knocking,'but are plowed under. 

Since 1909 there has been a definite trend toward the use of 
the stalk cutter, as shown in table '1. However, 70 percent of 
the farms studied in the PiedlllOnt Section reported knocking stalks 

by hand even in 1936. For the most part the one-row stalk cutter is 
used in all sections, thougb the two-row stalk cutter is not un
cOl1ll1lOn in tbe Texas Black Waxy and tbe Western Semiarid Sections 
and the three-row roller-type cutter is used extensively in the 
Texas Black Waxy Section. 

The percentage of farmers cutting stalks has decreased in most 
sections since 1909. The practice was reported by 10 percent 
fewer farmers in the Western Hilly and Mississippi Delta Sections 

and 17 percent fewer in the Western Semiarid Section in 1936 than 
in 1909. The reduction may be attributed to the growth of smaller 
stalks, the use by some farmers of the disk which cuts stalks and 
prepares tbe seedbed at the sallie time, and the Ilse 011 some farms 
of plows large enough to tUrD under smaller stalks wi thout previ
ously breaking them down. 

The use of a stalk cutter represents a substantial saving in 
labor as it requires not more tbu two-thirds as mucb labor as 
band cutting. Except in the western sections, however, there 
bas been no increase in the rate of performance of stalk cutters 
since 1909. In theWestern Semiarid Sectioll, where multiple-row 
machines have come into use and tractors are often used for mot ive 
power, the rate bas almost doubled. 

5.4.yt:1"&.8 labor requirements frow the)lRP hI'S SUn • ., were caieul_'M b~ 
41vld1n& tn. aua total ot the bours used per acrl OIleacb tarw: bJ' Ua atmber 
ot fanta aUJ"V87e4 In the count, 01" •• ctlon. Case. In ttbtea & auller Rube,. 
of tarms 18 uae4 &8 tn. dlYlao!' ha •• b.an 4.al8Dat'd~ 
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T.b •• 1.- CUTTINS STALKS BY HAND AND VITH MACHIN! 

P.rc •• ta •• of 'armara Rapartla, t •• Practici 8.4 
Haura al LalJ1t1' Relfu1r •• par Ac"o, 1909-Sa& 

1909 1919 1929 1936 

Section Ma- Ma- M .... M"-
Hand chine Hand chine Hand chine Hand chine 

Percent. of farmers reportin~ the practice 

Coastal Plain 27 72 20 80 19 79 20 78 
Piedmont. 79 12 73 19 70 21 70 20 
East.ern Hilly 12 88 6 90 4 94 4 94 
West.ern Hilly "4 74 3 77 3 66 3 65 
Mississippl Delta 11 77 2 85 0 80 0 78 
Texas Black Waxy 0 98 0 98 0 99 0 96 
We$tern Semiarid 0 79 0 68 0 65 0 62 

Hours required per acre on farms 
report.i'rlg t.he practice 

Coastal Plain 3.4 1.4 3.1 1.4 3.0 1.4 
Piedm.ont 2.4 1.5 2.3 1.5 2.4 1.5 
Eastern Hilly , 1.0 , 1.0 , 1.0 
·West.ern Hilly , 1.1 , 1. 1 , 1.1 
Mississippi Delta , 1.2 , 1.3 - 1.2 
Texas Black Waxy - 0.9 - 0.8 - 0.6 
Western Semiarid - 0.9 - 0.8 - 0.6 

Hours required per acre. 
average for all farms 

Coastal Plain 1.9 1.7 1.7 
Piedmont 2.1 2.0 2.0 
Eastern Hilly 1.2 1.0 1. 1 
Western Hilly 0.9 0.9 0.8 
Hississippi Delta 1.4 1.1 1.0 
Texas Black Waxy 0.9 0.8 0.6 
Western Semiarid 0.7 0.5 0.4 

·Data obtalne4 1n NRP Fara 3urYel. 1838. 
'Averale not &lven for fewer thaD 10 cases. 

3.1 1.4 
2.4 1.8 , 1.0 

I 1. 1 
- 1.2 
- 0.6 
- 0.5 

1.7 
2.0 
1.0 
0.8 
1.0 
0.6 
0.3 

The amount of labor used in cutting or knocking stalks is high
est in the Piedmont Section, where they are most often knocked 
by hand, and where an average of 2 hours per acre was reported. 
In the eastern sections there has been relatively little cbange 
in amount of labor used for tbis operation. In the Mississippi 
Delta, Black Waxy, and Western Semiarid Sections, however, where 
mechanization had advanced most rapidly, the time used has de
clined 30 to 60 percent. 
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FI.lb ••• kID, •• P1 •• ID, 

Where cotton follows small grain or a sod-foming crop, the 
practice of flatbreaking or plowing with a common turning plow 
in the fall is frequently followed. Usually, where cotton follows 
another cultivated crop, the practice of flatbreaking, if fol
lowed, is done in the spring. Probably tbe principal reasons 
for flatbreaking in the spring are tbat previous crops generally 
are harvested too late in the fall to penni t flatbreaking, and 
tbat in some sections, especially tbose where soils are of a 

T.~I. 8.- PLATBREAIIHB DB 'LOVIHS 

P.re.at ••• af 'ar.ar. Ra,a.tt •• t~. ' ••• tlc •••• 
H ••••• 1 L.~ •• B ••• I ••• , •• A ••• , 1901-1&& 

Sect.ion 1909 1919 1929 1936 

Percent. of farmers report-ing the pra·ct.ice 

. 
Coast.al Plain 66 67 68 68 
Piedmont 48 42 44 44 
Eastern Hilly S6 90 92 92 
West-ern Hi 117 57 55 56 54 
Mississippi Delta 57 60 47 50 
Texas Black Waxy 7 15 1S 14 
Western Seaiarid . 42 2S 30 27 

Hours required per acre on farms 
report.ing .. he practice 

Coast.al Plain 6.0 6.0 5.8 
Piedmont 6.S 7.2 7.1 
East.er:l Hilly 5.8 5.4 S.4 
Western Hill,. 5.3 4.9 4.9 
Mississippi Delta 4.5 4.8 3.S 
Tesas Black Waxy f f 3.7 
Western Semiarid 3.1 2.2 :1.8 

Hours required per acre, 
average for all farms 

Coastal Plain 4.0. 4.0 4.0 
Piedmont 3.3 3.0 3.1 
Eastern Hll1y S.O 4.9 5.0 
Western Hilly 3.1 2.7 2.7 
Hlssissippi Delta 2.6 2.9 1.7 
Texas Black Wax7 0.4 0.4 0.6 
Western Semiarid 1.3 0.6 0.5 

&O&t& obtaIned 10 JIRP hrw SumJ'. 1'Q38 .. 
',veraSI not liven for fewer than 10 cases. 

5.7 
7.3 
5.4 
4.8 
3.2 
2.5 
1.6 

3.8 
3.2 
5.0 
2.6 
1.6 
0.4 
0.5 
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sandf na~ure, vege~a~ion grows profuself ia tile earlf spring and 
in ~hese areas spring plowing tends ~o insure a clean seedbed 
as "ell as to add organic llatter to tile soil. 

The percentage of farmers flatbreaking in the ~ern sections 
is higber than in tbe Black Wax), or liestern Semiarid Sections. 
The differences are due largelf to the differences in type of 
soil and the degree of infesta~ion of Weeds. 

The ",""unt of labor spent in ploving an acre of" land varied 
between sections vi th tbe size of plow and amount of power nsed. 
h the Western SeIoiarid Section ao OI.e-horse plows were reported 
ia tbe cODDties studied; herean acre of land was plowed iDabont 
Ii bours in 1936. In tbe 5ectioDs to the east about I!O percent 
of all plows were one-bot tOIl, one-horse plovs, and abont S hours 

are needed to plow an acre. lD the eastern sections o"if 1 per
cent of tbe plovs reported, even ia 1936, were drawa by tractors, 
while in tbe western sections 31 percent were drawn by tractors 
in 1936. Tbese percentages, bowe"fer. do DOt indicate tbe propor
tion of fal'lllS vi ~h trac~or plovs. since there were often two or 
IlOre plows on ~be saJO.e fano. In the liestern Seodarid Section 

"the use of tractors and larger horse-dravn _chines has cut in 
half tbe tille required to plow an acre since 1909. East of the 
Mississippi Delta tractors and larger plows have been slow to 
COIle into use. and t be average ",""unt of tille needed to plow an 
acre bas decreased but little. 

Tbe aIlOunt of labor needed for plowing varies wi til tbe propor

tion of fanoers perfonoiDg He operation. as well as vith the 
type of equipaent used. Thus, the average nBaber of hours spen~ 
ill flatbreaking land Yaried frna s.o in tbe Eastern Hilif Section. 

where tbis practice vas perfonoed by 92 percent of tbe fanoers 
labont I!O percent of vbOll nsed one-horse plows I , to o.s ia tile 

Western Seaiarid Section where onlf 2'1 perceu plowed ia 1936 
and 31 percent of these used tractor plows. 

Disking is DOt a ca->n practice ia preparillg the seeCbed for 

cottOIl. The disk requires coasiderable pover if it is to do a 
good job, .. hereas I.e IIOst ..-0& power ontfits ill IIOst of ne 

CottOIl Belt coDsist of one or two .. les. Also. where tile soil 
is easily worl<ed ae disk is oftea IIOt Deeded. for the seedbed 

... y b ... prepareddirectly vita tile lister vitho1lt prE"fious plovillg 
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or disking. The disk, however, helps materially where the soil 
is lumpy or where weeds and grass grow abundantly. 

Disking is done on one-third to one-halt of the farms in the 
Coastal Plain, Western Hilly, and Mississippi Delta Sections, 
as shown in table 9. The single disk is most commonly used, 

Tabla 8.- DISKIN8 

'.'.Iata, •• 1 Pa7 •• ra A.,D.tl.1 tbe ',a.tlci aad 
KDUf. of L •••• Requtt., , •• Act., 1909-3S& 

Section 1909 1919 1929 1936 

Percent of farmers report.ing t.he practice 

Coastal Plain 30 34 37 35 
Piedmont 10 9 9 7 
Eastern HUly 2 12 10 10 
Western Hilly 36 34 33 34 
Mississippi Delta 26 30 50 49 
Texas Bl ack Waxy 5 4 11 12 
Western Semiarid 20 12 B B 

Hours required per acre to disk once 
. 

Coastal Plain 1.4 1.4 1.4 1.3 
Piedmont , 1.6 1.6 I 
Eastern Hilly , # # # 
Western Hilly 1.6 1.6 1.5 1.4 
Mississippi Delta # 1.2 O.B 0.6 
Texas Black Waxy , # # , 
Western Semiarid # 1.0 0.8 0.6 

Hours required per acre for all disking, 
averaQe for all farms 

Coastal Plain 0.5 0.5 
Piedmont .2 .2 
Eastern Hill)' .1 .2 
Weste I'n Hilly .5 .5 
Mississippi Delta .4 .5 
Texas Black Waxy '" * Western Semiarid .3 .2 

aOata obtained In NRP Farm survey, 1838~ 
'Average not given tor fewer than 10 cases. 
-Leae than 0.06 hours. 

0.6 0.6 
.1 .1 
.2 .2 
.5 .5 
.6 .5 
.1 .1 
.1 .1 

Although the tandem disk pulled by a tractor has appeared in 

increaSing numbers since 1919. The acreage to be worked largely 
determines the power outfi t available, and this affects the size 
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and type ot impleroent chosen. In the eastern sections a majori ty 
of the disks are drawn by two horses and are from 4 to 6 feet 
wide, while in the Black Waxy and the Western Semiarid Sections 
most ot" the disks are of greater working width and are drawn by 
four horses or by a tractor. 

Harr •• h •• 

The harrow is used widely but not universally in pulverizing 
the soil for the seedbed. In some cases land is harrowed imme
diately after flatbreaking, but usually not until just prior to 

Pare.At ••• DI r., •• r. Rap.rtl •• the Practlc, .a' 
KDlll' ... tall •• a.q.I,.' par Acr., ·1909 .... 36& 

Section 1909 1919 1929 1936 

Percent. of f'armers reportini the practice 

Coastal Plain 67 e7 ee ea 
Piedmont. 71 77 73 72 
Eastern Hilly 71 69 71 71 
Western fUlly 91 89 87 87 
Mississippi Delta 100 1.00 95 95 
Texas Black Waxy 75 74 76 74 
Western Semiarid 62 36 26 28 

Hours requl red per acre 1.0 harrowb once 

Coast.al Plain 1.3 1.3 1.3 1..3 
Piedmont 1.7 1.8 1.7 1.7 
East.ern HIlly- 1.2 1.2 1..2 1.2 
Western H1l1y 1.0 1.0 0.9 0.9 
MissIssIppi Delta 1.0 1..0 0.8 0.8 
Texas Slack Waxy 0.8 0.7 0.6 0.6 
Western Semiarid 0.5 0.5 0.3 0.3 

Hours required per acre for all harroving. b 

average for 

Coast.al Plain 1.0 
P1edmont. 1.3 
East.ern Hilly 0.9 
West.ern Hilly 0.9 
Mississippi Delta l.l-
Texas Black WaX7 0.6 
West.ern Semiarid 0.4 

&.o..ta obtaIned. In HRP hr. SUrve,. 193e. 
blnclUde. a ••• 11 a.ount of 4ra881DI~ 

1.1 
1.4 
0.8 
O.S 
1.1 
0.6 
0.2 

all f'arms 

1.0 1.0 
1.3 1.3 
0.8 0.8 
0.8 0.8 
1.0 1.0 
0.5 0.4 
0.1 0.1 
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planting. The spike-tooth harrow is the most common type, but 

a small percentage of the farmers use a spring-tooth harrow or 

a log drag. 

There has been no pronounced change in the percentage of farmers 
using harrows during the period covered by this study~ except 
in the Western Semiarid Section, where the number of farmers 

following the practice has declined by more than one-half. This 
reduction has been connected with the adoption of other impl~ments 
which have displaced the harrow for some purposes. Except in 

the western sections where the amount of barrowing has declined 
and tractors and larger harrows have come into use, the amount 

of labor used per acre in harrowing has not changed appreciably 
since 1909. On the basis of all farms an average of about 1 hour 

per acre is used from the Mississippi Delta eastward and less 

than i hour in the western sections. 

Bedding is the practiCe of throwing two or more furrows to~ether 
for the purpose of forming a ridge, as stated previously. Where 
the land is not flatbroken, bedding is often the first operation 
after stalk cutting. Rebedding follows in some sections just 

prior to planting, leaving a seedbed friable and· free from vege
tation. In rebedding, a new ridged surface is thrown up between 

the old beds. 

The one- and two-horse turning or moldboard plow is usedexten
sively by farmers in the Piedmont and Coastal Plain Sections. 

All the farms surveyed in Tallapoosa County, Alabama, in tht> 

Piedmont Section, reported using this implement in all periods. 
Farmers in the Eastern Hilly, Western Hilly, and Mississippi 
Delta Sections used this implement on a small scale, while the 

middlebuster (listerl was universally used in the Texas Black 
Waxy and Western Semiarid Sections. 

In Marshall County, Alabama, in the Eastern Hi lly Section, 
the practice of bedding declined between 1909, when 71 percent 

of the farmers used it, and 1936. when it was reported by SS 
percent. Changes elsewhere in the proportion of farmers per-

forming the operation were small. 

A definite trend toward the use of the middlebuster for bedding 

is evident throughout the eastern and celltral portion of the 
Cotton Belt and particularly in the Eastern Hilly, Western Hilly, 
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and Mississippi Delta Sections. The middlebuster usually re
quires more power than the small turning plows which it is re
placing, and it covers ground at a faster rate. This shift and 
the use of larger implements and power units in the West have 
brought about a decrease in the amount ot labor used in bedding 
on t be farms where it is practiced, as shown in table 11. In 
consequence, the amount of labor required for tbe operation per 
acre of cotton grown bas declined to some degree in all of the 
sections stndied. 

Tobl. 11.- BEDDINS AND REBEDDING 

P.r.l.t ••• af Farmlr. a.pa.tlnt the P,aalici an. 
H •• ,. ,f Labat aequIr •• ,.t AI'I, 1909-SS& 

1909 1919 1929 J.936 

Section Re- Re- Re- Re-Bed Bed Sed Bed 
bed bed bed bed 

Percent of farmers repor~lng the practice 

Coastal Plain 92 J.8 94 J.'1 93 J.'1 93 J.'1 
Piedmont. 98 9 99 9 99 11 99 J.O 
Eastern Hilly 71 14 6'1 10 55 5 55 5 
Western Hilly 89 36 91 39 85 40 83 42 
Mississippi Delta 95 20 95 22 95 2'1 95 35 
Texas Black Waxy 100 .34 100 34 94 29 94 36 
Wes~ern Semiarid '15 4 66 J. ea 2 64 2 

Hours required per acre on fa:rms 
reportinll the pract.iceb 

Coastal Plain 4.6 4.7 4.5 4.5 
PIedmont 6.6 7.0 6.5 8.4 
lastern Hilly 4.5 3.6 3.5 3.5 
Wes tern Hi 117 3.7 3.5 3.4 3.4 
MISSissippi De1t& 4.3 4.1 3.1 2.7 
Texas Slack Waz7 2.2 2.1 1.9 J..6 
Western Semiarid 1.3 1.1 0.8 0.'1 

Hours required per acre~ 
ayera.~e for all farms 

Coast.al Plain 4.3 4.5 4.1 4.1 
Piedmont. 6.'1 6.9 8.4 6.4 
East-ern Hill;, 3.2 2.6 1.11 1.9 
West-ern Hill;, 3.2 3.2 2.9 2.8 
Mississippi De1toa 4.0 3.9 2.9 2.6 
Texas Black Waxy 2.2 2.1 1.6 1.'1 
Western Semiarid 0.9 1.0 0.7 0.8 
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Flo •• , •• - BEDDING UP WITH .-HORSE TURNING PLOW 

The picture was tahen in the hilly section of seorgia. 

Taking the Cotton Belt as a whole, bedding ranks with flat
breaking as a labor-consuming operation. 10 1936 it. required 
an average of 6.", hours per acre On the farms studied in the 
Piedmont Section, and nearly 3 hours in the Western Hilly and 
Mississippi Delta Sections. 

La,la. 011 Ro •• 

10 the three eastern sections it is common, when the land is 
flatbroken, to lay or mark of! rows as a guide for bedding or 
planting. The marking is usually performed with a small shovel 
plow. Tbere has been a slight increase in tbe performance of 
this operation since 1909 in the eastern sections. Tbe practice 
is seldom followed in sections from tbe Mississippi Delta west
ward, as is sbown in table 12. 

In the three eastern sections, where the rows are marked off 
by about one-balf the growers, the amount of time spent on tbis 
operation averages sligbtly under 1 bourperacre, and tbere bas 
been noappreciable change since 1909. Slight declines in hours 
used per acre on farms reporting the practice have been offset 
by an increase in the proportion of farmers laying o~ rows. 
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T.~I. 12.- LAY INS OF. RDWS 

ParcIDta.1 .J '.r~r. a'pDrtia, t •• Pr.~llc. a.d 
Ho.!' •• 1 Labor Reqllll'a4 pll' Acr., 1909-1&8 

Section 1909 1919. 1929 

33 

1936 

Percent. of farmers report.ing the practice 

Coastal Plain 47 53 53 53 
Piedmont. 39 37 40 41 
East.ern Hi l1y 33 37 46 46 
Western Hilly 11 13 18 17 
MIssissippi Delta 3 2 4 3 
Texas Black Waxy 0 0 6 6 
Western Semiarid 0 1 • 1 

Hours requi red per acre on farms 
report.ing the pract.lce 

Coastal Plain 1.7 1.6 1.6 
Piedmont. 2.0 2.0 2.0 
Eastern Htlly 1.B 1.B 1.6 
Western Hilly 1.6 1.6 1.4 
MississIppI Delta f f f 
Texas Black Waxy - - , 
Western Semi arid. - , , 

Hours required per acre, 
averai1e 

COttstal Plain O.B 0.9 
Piedmont. 0.8 C.B 
Eastern Hilly 0.6 0.6 
\I.'est.ern Hilly 0.2 0.2 
Misstsslppl Delt.a 0.1 • 
Texas Black Waxy 0 0 
Weste~n Semiarid 0 ,. 
arata obLaina4 1n HRP Far. SUrYey~ 1938. 
'Average Got Klven tor- tewer Ulan 10 cases • . 
*Less than O.S percen~ or 0.05 hours. 

for all farms 

0.8 
.B 
.7 
.3 
.1 

• 
• . 

1.6 
2.0 
1.6 
1.4 

f 
f , 

0.8 
.8 
.7 
.2 

• 
• 
• 

C"CI.lI:crcia.l Fertiliaer.- Commercial fertilizers were used on 
pract leaHy all the cot ton fams surveyed in the Piedmont, Eastern 
Hilly, and Coastal PlaiD Sections, except those in Madison County, 
Mississippi. Approximately 50 percent of the famers in the 
Western Hilly Section ""done-fourth of those in the Mississippi 
Delta used fertilizer. as is shOOill in table 13. CommE'rcial fer
tiliz .. rs were not used on the farms surveyed i. the r .. xas Black 
Waxy and Western Semiarid Sections. 
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Tabl. 1!.- APPLYIN& CDMMERtlAL PERTILIZER 

P.rClata,1 of Farmar. R.porttAI tb, Pr.cttel lAd 
Hour. al La\or a'Culr •• ~.r Acr., 19D9_368 

Section 1909 1919 1929 1936 

Percent of farmers reporting the practlceb 

Coastal Plain 81 B4 6B B6 
Piedmont· 96 99 99 100 
Eastern Hilly 96 99 99 99 
Western Killy 41 B4 62 50 
Mississippi Delta 14 12 14 67 

Hours required per acre on farms 
reporting the practlceb 

Coastal Plain 2.5 2.5 2.5 2.4 
Piedmont 2.9 2.7 2.7 2.6 
Eastern Hilly 2.6 2.9 3.0 2.6 
Western Hilly 1.6 1.7 2.0 1.6 
Mississippi Delta I I 2.0 1.1 

Hours required per acre for applica1.ion of 
commercial fertilizer and manure I 

average for all farms 

Coastal Plain 3.1 3.3 3.2 3.3 
PIedmont 3.4 3.6 3.3 3.3 
East.ern Hilly 6.0 7.0 6.9 6.4 
West.ern Hilly 2.2 2.5 2.2 1.9 
Mississippi Delta 0.6 0.7 1.5 2.3 

e Dats obt.ained In lfRP Fa1"ll SUrvey. 1936. No tarms In tbe Teras Black. lin,. 
and Western SeJllarld Sections reported applicat10n or either tertll1z.er or 
manure In any or the years. 
'blncluttes all farms apPlYing comerclal tert1l1zer eIther at time ct PlantIng 
or AS sIde dressing. 
'Average not glven tar fewer tban 10 cases. 

The percentage of farmers interviewed who applied cOlll1llercial 
fertilizer bas increased Ii ttle since 1909. except in the Mis
sissippi Delta. Here there was a pronounced increase in tbe 

number of farmers. applying fertilizer in 1936 over that in earlier 
years. In the Western Hilly Section more of the farmers inter
viewed used fertilizer in 1919 than in either the earlier or the 

later years studied. On the farms surveyed in these two sections 
tbe cotton acreage fertilized per farm has increased since 1909 
by 36 percent and 20 percent respectively. 

On tbe majority of fams studied. the fertilizer was applied 

with a one-row distributor. but a small percentage was applied 
·by hand or with two-row machines. Since 1909 the trend has been 

definitely toward tbe use of the distributor. 
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"liVR[ 10. - LAYING OFr ROWS, FERTILIZING, AIID BEDDIIiG 

oP~~:t i:~ . to T~:e ~~9t; t ~: ~ :1~' $O~~d~r~ ~r: ~~:t~;b~~! 'e~~n j!!:e~i: ~ ~= 
mutes hitChed to • lJIiddletulster. 

Ordinarily on sandy soils fertilizer is distributed just prior 
to planting but it may be applied earlier on heavy soils. A few 
famers in the Mississippi Delta reported tbe distribution of 
fertilizer in the late fall. 

Results of fertilizer experinoents and changes in the plant-food 
content of cOllD1lercial fert ilizer will be discussed in section IV. 

Side Dr ... i",.- This tem refers to the ap'plication of ferti
lizer at the side of the row after the cotton plants have attained 
some size. Ordinarily this application is by hand, except in 
the Eastern Hilly and Mississippi Delta Sections, where the dis
tributor has supplanted hand distribution. 

The average number of pounds applied per acre on the fanos 
s,urveyed has changed but little since 1909. The time required 
to apply cOl1J1lercial fertilizer to an acre of cotton depends not 
only on the method used but also on whether one or two applica
tions are made. As shown in table 13, the labor used for this 
operation on the farms where cOl1!lTlercial fertilizers were used 
tended to increase prior to 1929. This was due largely to the 
greater number making two applications, one at the time of plant
ing and another during the growing season. After 1929, increased 
use of fertilizer distributors reduced the &lIIOunt of labor used. 
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A;;!yi"e K",,,,,,·c.- The application of manure ranged from an 
average of 1 to 3 tons per acre on farms where used. All farmers 
reporting this practice distributed the manure by hand. The most 

common crew consisted of two men and two mules, altbough some 
of the manure spreading was done by 'one man and one mule. 

Altbough the percentage of farmers applying manure varies widely; 
the percentage of the cotton acreage manured was very small. 
The highest percentage was reported in the Eastern Hilly Section, 
where manure was applied by 9 percent of the farmers in 1909 as 
compared with 11 percent in 1936. 

The average amount of labor used in applying fertilizer and 
manure on all farms has Dot changed appreciably since 1909 except 
in the Mississippi Delta. Here an increase of from 0.8 to 2.3 
hours per acre is shown in table 13. In the Coastal Plain and 
the Piedmont Sections an average of 3.3 hours per acre was used 
in 1936. In the Eastern Hilly Section, where the highest percent
age of farmers applied manure, the time spent in all fertilizing 
averaged 6.4 hours. 

. PLANTIHB 

The advent of the cotton boll weevil made it necessary for the 
cotton grower to produce a crop in a relatively short season. 
In the early years of the boll-weevil invasion it was considered 
desirabletoplant cottoninwide rows with wide spacing of plants 
in the row, that is, 18 to :aq. inches or more. 7 The object was 
to allow more sunlight between rows and between plants in order 
to kill the weevil grubs in the squares or bolls which had fallen 

off the plants. 

In 1913 a new system of cotton culture based on the control 
of vegetative branches was advocated. Thinning was delayed and 
plants were left closer together, one ,stalk to a' hill, in order 
to restrict formation of vegetative branches and to induce earlier 
development of fruiting branches. 6 It was found later, however, 
that delayed thinning to one stalk to a hil1 decrea,sed instead 
of increased the yield by all. amount ranging from about S to 

6Th1s materIal wae prepared by Lloy4 E~ Arnold. 
7R~ J~ Redding. 1.S'Se"UGi Ste93 (" Securing "" .fa.,.', Crop of CottOll (TJ. S. 
Dept. Agr. 'araers t Bull. No. 217. 1~05)s PD. 11-3. 
8 0 • ,.. Cook. A lew Syst •• of Cotto" CvUur. (U. 8. Dept. Agr .• Bur. Plant 
Industry eIre. No. 115. 19131. p. 15. 
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nearly 30 percent. 8 To control vegetative branches, much closer 
spacing than in earlier years is now advised, wi th two or more 
plants per hill 12 to 1'1 inches apart. In the semiarid region 
it is not uncommon to find cotton planted in relatively wide 
rows, spaced 2 to 'I inches apart, and never thinned. IO The effect 
of "thick spacing" on earliness of the crop is well demonstrated 
in experimental data from Arkansas where 51,000 plants per acre 
produced lIB 'percent of the total harvested crop at the first 
picking; 23,000 plants per acre, 47 percent; and 10,000 plants 
per acre, only 39 percent. 11 Maximum yield of cotton for various 
spacings will varY from one area to another. Data for Alab"",a 
indir.ate that lS-inch hills with one, two, or three plants per 
hill give maximum yields, wbile in Arkansas there is some tendency 
for highest yields to be Obtained with closer spacings. 

Since it has become known that more plants per acre mean higher 
yields, progressive farmers have begun to reduce the width of 
the rows. Thus in 1926, '1'1 percent of the participants in the 

cotton contests in South Carolina planted thei r cotton in rows 
'17 to '19 inches wide; by 1936 onll 10 percent were placing rows 

. this far apart. On the other hand, the row widths of 30-3'1, 

35-37, and 38-40 inches increased from 0 to 9.5 to 20, and 'I to 
20 percent respectively. The decrease in row width. as indicated 
by these contests, has also been carried into general cotton 
production and has undoubtedly had some effect on the average 
yield of the State. 12 

Practice tn Plaal' •• OQ Farma Sur •• y •• 

In all the counties studied, cotton was planted on a slightly 
raised bed, except in the Western Semiarid Section, where it is 
usually planted about 3 inches below the surface level in order 
to get the seed down in moist soil. The one-row planter is almost 
universally used in the Piedmont. the Coastal Plain, and the 
Eastern and Western Hilly Sections. Since 1909 there has been a 
definite shift from the one-row to the two- and four-row planters 
in the Mississippi Delta. Texas Black Waxy, and lIestern Se .. iarid 
Sections, as shown in table 1~. 

~ 
H. B. BrOWA. CottOft S;tlCi"l (HUs. A .... EJ;pt.. Sta. Bull. No. 212. 19231, 

pp. 12-&. 
10 

O. to Coolt. ·Cotton More Pr;;:cructtTe When Th!Ck Spaced tor SlMll Upright. nanu ,- Tf'a.rbool 01 At1"ic"U"rtl.' 1931 {U. S. Dept. Agr •• 1831}. p. 16'1 • 
.1, O. Ware, Cotto" S1>Gcl"l. II. 'tf.cr. Oll 8Zo.,.(nf~ 0" 6G~U.,..ss 'ruU 

S.f GM li"ld (Al"k. A&r. E.lpt. Sta. Wllo. No. 253, 1930}. p. 83. • 
12 

R. W. Ha.Utoa. and B. E. G. Prtchard. rile Cotto" Contest. ....... 193$ 
(Cl.aaon AIr. Colle.e £It. Service eire. Ro. 1&8. 19~j. P. 8. 
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Cotton seed is generally planted many times more thickly than 

the plants are allowed to gT'ow, and plants are thinned when they 
are from 3 to 5 inches high. In the Western Semiarid Section, 
however, some farmers piant only enough seed to insure a good 

stand, thus eliminating thinning. In 1936 the average amqunt 
of seed planted per acre ranged from approximately·36 pounds in 

the Mississippi Delta to approximately 16 pounds in the Western 

Semiarid Section. These figures represent slight decreases since 
1909· 

The distance between cotton rOliS ranged from 36 inches in the 
Texas Black Waxy Section to 42 inches in the Eastern Hilly Section. 
Although the more progressive farmers, like those participating 
in the cotton contests, have planted their rOliS closer together 

in recent years. the change in the general average has been rela
tively small. 

T •• I. 14.- PLANT INa 

Plree.ta •• of F.rmar. Ra,o-,tlal, ay 51 ••• f ,la.tlrl, 
aDd Haur. of L ••• , Required ~.r Acr., 1909-3S& 

Row width of planter in -

1909 1919 1929 1936 
Section 

Two Two Two Two 
One or One or One or One or 

more More more more 

Pereent of farmers report.ing 

Coastal Plain 100 0 100 0 100 0 ·100 0 
Piedmont 100 0 100 0 100 0 100 0 
Eastern Hill;;, 100 0 100 0 100 0 100 0 
Western Hill;;, 100 0 100 0 97 3 97 3 
Mississippi Delta 98 2 90 10 79 21 75 25 
Texas Black Waxy 100 0 100 0 72 28 55 45 
Western Semiarid 100 0 88 12 31 69 16 64 

Hours requl red pe'r acre 

Coastal Plain 1.6 1.6 1.6 1.6 
Piedmont. 2.0 2.0 2.0 2.0 
Eastern Hil 1;;, 1.6 1.6 1.5 1.5 
Western Hill;;, 1.7 1.7 ~l.e ' 1.6 
Mississippi Delta 1.3 1.3 1.2 1.2 
Tezas Black Waxy 1.5 1.5 1.2 1.1 
Western Semiarid 1.2 1.1 0.8 0.6 

I Data obtained in NRP Farm surveJ'. 1~3fh -
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rlSU.( 11.- PR(PARIIG. LAID AlO PUllllG COTTOI II SOUTH CMOLIIA 

Betweeo plaDtS ia tbe row, tbe average distance- found 00 -fanls 

studied io 1936 ranged fro .. 6 iocbes io tbe Western Semiarid 
-Section to 12 inches in tbe Coastal Plaia Section. Sonoe tendenc,. 

to ..... ra closer spacing in the rOIl bas bee. observable since 1909. 

L.~.r ...... ,. ....... 1. PI •• lI •• 

Table 14 sbovs that the greatest alllOunt of labor nsed in plant

iag an acre of cot too ..... s foud ia tbe Pied\!lOnt region andalllOunted 

to 2.0 boors per acre. h tbeCoaStal Plain aud tbe Bastern and 
Western Hill,. Sectioas aboot 1.6 boors were used on an average, 

witb 0011 sligbt declines since 1909. 10 tbe Mississippi Delta 
aDd ia tbe Blaet Wax,. Sect ions, wbere larger IllilCbiDeq bas e .... 

iato nse on at least a good fraetioD of tbe plantations, 1.2 and 
1.1 boors respectivel,. were osed. Aud in tb.e liestera Seaiarid 
Sectioa, wbere two- aDd four-row planers ba .... becOlle the rote 
ratber tbaa tbe exeeptioD, plaoting reqoired 001,. 0.6 boor per 

acre in 1936 as compared with 1.2 boors ia 1909. 

CULTIYATIOlI 

1'lc ..... I •••••• ,.., ••• l ••••• 1.'1' C ....... tl •• 

Experilleatal eyideace witbin recent ,.ears has broogbt abont 

a cbaage ia the poiat of yiew regaroiag the OII.ber of cnltiya
t iOlls aeeded to produce a ...... i_ crop. AlOOag famers, boveyer, 
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the old belief that the crop should be cultivated as often as 
possible has persisted longer than might have been expected. 
The experimental evidence shows that a large number of cultiva
tions are not necessary, providing weeds can be controlled with 
fewer operations. In South Carolina, wi th normal cultivation, 
the yield of seed cotton was 9·25 pounds; with continued late 
cultivation, 873 pounds; and with no cultivation, but with the 
weeds scraped off with a hoe, 889 pounds. In Georgia, cotton 
with normal cultivation yielded 1,012 pounds and with no culti
vation other than removing weeds with a. hoe, 1,099 pounds. 13 

In other words, cotton needs cultivation only often enough to 
control weeds. More frequent operations merely add to the ex
pense of producing the crop and, in some instances, may even 
reduce the yield. 

Farm Practice in CaJtly.tlon 

In spite of the evidence that cultivation is needed only for 
the purpose of killing weeds, tbere has been no general decrease 
in the average number of times famers have cultivated cotton 
in the areas sludied; in fact, there has been a slight increase. 
Of course, it is possible that there could not be much of a 
reduction from tbe present practice without permi tting greater 
weed growth. But there is considerable variation in the number 
of times farmers cuI ti vate in the same locality, suggesting an 
opportunity for reduction of this Work by some of them. 

In 1936 the average number of cultivations ranged from 7.8 in 
the Mississippi Delta, where rich soil and frequent rainfall 
make for rapid weed growth. to 3.9 in the Western Semiarid Section 
where weeds are few. 

In the Coastal Plain and Eastern Hilly Sections about 80 per
cent of the farmers interviewed reported the use of one-half-row 
implements for cultivating cotton in 1936, and those in the 
Piedmont used this size almost exclusively. However, the per
centage of farmers using the one-row· cultivator has increased 
S percent since 1909 in the Coastal Plain and 7 percent in the 
Eastern Hilly Sections. 

Two-thirds of tbe famers interviewed in the Western Hilly 
Section reported the use of the one-row cultivator exclusively 

1:5C• P. Black"ell and T. S. BUle. Coiton ProavcUOJl (S. C~ Agr. E%pt. Sta. 
Bult. No. 219. 1924). p. 34; R. P. 8114808. Cotto" ,.,.tUue,. G1Wi CuUwCll 
Xetbods (Oa. £%pt. eta. Bull. No. 162. 1~29). p. 29~ 
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•• A - •• tlo"'a' Ih ..... c. Project 

F.IUI\( 12.- STOCK EQUIPPED WITH SWEEPS USED FOR CULTIVATING COTTON 1M 
DARI.INGTON COUNTY. SOUTH CAROLINA 

in 1936, compared with 54 percent in 1909. Twenty-six percent 
of the farmers in this section reported the use of one-halt-row 
and one-row equipment on the same farm. 

The farmers in the Mississippi Delta used a variety of cul
tivator sizes in 1936. Nine percent reported the use of one
half-row implements; 37 percent reported one-row equipment; 35 
percent used both one-half- and one-row equipment on the same 
fa .... ; and 19 percent used two- or four-row cnltivators. The use 
of one-half-row equipment for all cultivations has decreased 
about one-half since 1909. There has been an increase of about 
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oDe-fourth in the number of farmers using both one-half-row and 
one-row equipment. I. 

In the Texas Black Waxy Section about qo percent of the farmers 
interviewed reported the use of two- and four-row cultivators 
in 1936, whereas all were using one-row equipment in 1909. 

Tbe greatest sbift from tbe one-row to the two- and four-row 
cul ti vator took place in tbe Western Semiarid Section. Here the 
cbange was made by 78 percent of t he farmers, as shown in table 15. 

F1GUU 13.- CULTIVATING COTTON WITH 2-HOASE. t-ROW CULTIVATOR 
10 THE MISSISSIPPI OELTA SECTION 

L.~.r R •••• rlm.atl Ja C.lt ••• tl •• 

Tbe advantage of multiple-row cultivators is evident from the 
data presented in table 15. In 1936 it took tbe average farmer 
in tbe Piedmont Section as much time to cultivate an acre once 
as was requi red in the Western Semiarid Section to go ove~ ,. 
acres. In the former section 98 percent of the farms had culti
vators less than one row wide, wbile in tbe lat,ter 8:1 percent 
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T •• I. 15.- CULTIVATINB 
P.reD.t •••• f r.rm.r. Rap.r.t." hy li.1 'f Calli.atar, 

PI.C ••• CY 01 Call1YatloR, aa. X •• , •• f ' •• ar 
R ••• lra. pI' A.t., 1909-IS& 

Seetlo]). 1909, 1919 1929 19311 
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Percent. of' farmers usinQ cultivat.ors 
larger than ,_row" 

Coastal Plain 13 14 18 18 
Piedmont 2 2 2 2 
Eastern Hilly- 14 22 , 25 21 
Western Hilly 77 87 97 96 
Mississipp1 Delta 81 73 88 91 
Texas Black Waxy 100 100 100 100 
Western Semiarid 100 100 100 100 

Percent of farmers using 2-row 
or larger cultlvators C 

Western Hilly 0 0 1 3 
Mississippi Delta 0 0 14 19 
Texas Black Waxy 0 0 211 40 
Western Semiarid 4 16 69 82 

Average number of' times cultivated 

Coastal PlaJn 5.2 5.3 5.3 5.3 
Piedmont 4.6 4.7 4.6 4.7 
Eastern Hilly 5.3 5.3 5.3 5.3 
Western Hilly 4.8 4.8 4.9 4.8 
Mississippi Delta 7.3 7.5 7.7 7.11 
Texas Black Waxy 4.9 4.9 4.9 4.9 
Western Semiarid 3.2 3.7 3.7 3.7 

Hours required per aere 
to cultivate once 

Coastal Plain 3.9 S.8 S.6 3.5 
Piedmont. 4.7 4.11 4.6 4.5 
Eastern Hilly 3.5 3.5 3.3 3.3 
Western Hl.1l7 3.2 S.2 2.9 2.8 
Mississippi Delta 2.6 2.4 2.1 2.0 
Texas Black Wax1 1.5 1.5 1.2 1.1 
West.ern Semiarid 1.3 1.1 0.8 0.11 

Hours required per acre 
tor all cult.lva~lng 

Coastal Plain 19.7 19.5 18.7 18.7 
Piedmont. 21.5 21.5 20.8 20.8 
Eastern H111y 18.9 18.5 17.6 17.6 -Western Hll17 14.9 14.4 13.8 13.2 
Mississl.ppi Delta 19.3 18.4 16.5 15.2 
Texas Black Waxy 7.11 7.4 6.l. 5.6 
Western Semiar1d 4.4 4.1 3.0 2.S 

aData obtalnaa In NaP Farw: SUrveJ'e 1838 .. 
b~reent uslOI cultIvators larser tban tbe I-INle 81&e 5 The t1gures Include 
.ome tarmers who uaed botb I-aule cultivatora and larger ones. 
~o cultivators tbls 11.1'11 reported tn the Coastal PlaIn. Pled1lont. or Eastern 
81117 Sectlons. 
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had cultivators two rows or wider. There has been a sligbt in
crease in the average performance of cultivators in the eastern 
sections and a more pronounced one in the western sections, where
the shitt to wider cultivators has been more rapid. 

In 1936 the number of hours used per acre for a1.1 culti vaqons 
ranged from 2.3 bours in the Western Semiarid Section to 20.8 
hours in tbe Piedmont. The time required per acre varies with 

the size of equipment used, the frequency of fOultivation, and 
the character of the soil. In the Western Section all these 
factors were favorable to accomplishing the needed work in the 
shortest possible time. In the Piedmont the clay soil and the 
al!llOst exclusive use of one-mule cultivators called fora greater 
number of hours than was necessary in the adjacent Coastal Plain·, 

In the latter section 18 percent of tbe farmers used larger 
equipment and the light, sandy soil permitted the team to step 
more rapidly. 

Since 1909 there has been a decline of only about 1 hour per 
acre in cultivating cotton in the eastern sections. In the 
Mississippi Delta, Black Waxy, and Western Semiarid Sections, 
however, the reduction has been much greater. 

HDEIHB AND CHDPPIH8 

As previously indicated, cotton is seeded thickly in most 
sections, and the plants are tbinned when they attain a height 
of from 3 to 5 inches. A worker goes over the field, usually 
with a hoe, chopping out the plants to the desired distance be
tween hills and at the same time removing grass and weeds from 
the row. Boeing consists chiefly of cutting out weeds and grass 
which are not destroyed by cultivation or chopping. Chopping 
is performed once,. while the number of hoeings varies consider
ably between sections, from an average of 0.8 times over in the 
Western Semiarid to 1. 7 times over in the Ras.ern Hilly and Texas 
Black Waxy Sections. 

Next to picking, chopping and hoeing are the most time-consuming 
operations in producing the crop. Combined, they account for 
nearly halt the total labor prior to harvest, and but little 
change has occurred since 1909. Differences in hours were found 
chiefly between sections rather than betwee~n years. In the 
Mississippi Delta. where weeds grow abundantly, we find 34.0 
hours per acre used in hoeing and chopping in 1936, as shown in 
table 16. In the drier Texas Black Waxy Section tnese operations 
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F 16 .. £ t.t.- CHDPPIIIG COTTO. 

required ''1.3 hours, and ill the Vesten Se.iarid Seetio. oal,. 
6.1 bours were used. h _,. be DOted, b,. _,. of COlltrast, tllat 

chopping and hoeing ill tbe Mississippi Delta required IIDre labor 

ill 1936 tbaa did tbe entire process of raisillg aDd picting the 

crop ill tbe Vester. Sewiarid Seetioa. 

Boeing is DOt 0111,. olle of the peat labor require.eats ia the 

productioll of cOttOll, it is also oaeof tbe operations for vllicb 

DO satisfactorJ' .ec ..... ical _thod bas beell developed. Cbect-.... 

plaDting topemit cross cultivatiOll aDd the \lSeofbetter calti
Yaliag equi~at ...,. be expeeted to reduce ~t the aeed for 

hoeiDg. The'DSe of larger caltivators, ."",,",r, will reqaire 

the aseoflarger power outfits t ..... Ue oa~le uit ~ ia 

_t producing areas. 

IVSTI.. ... SPlATI •• 

! _11 percentage of the far.ers iaterriewed i. all sections 

stadied, except in tbe Vesten Sewiarid, repcwted ......, dBStiag 

or spr..,iag for boll-"Til &ad leaftior. coatrol. lIethods YarJ' 

wide I,.. Dastiar II,. llaad or frtll t'e bact of a _Ie'" ridda 
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T.hl. IS.- HOEINS AND CHOPP INa 

Nam'.r ,f Tim •• OYI •••• Haurl If L.b •• 
•• ,.1 ••• p •• A •••• 1909-36& 

Sect.lon 1909 1919 1929 

Number of tImes over 

Coastal Plain 2.6 2.7 2.6 
Piedmont 2.3 2.4 2.3 
Eastern Hilly 2.8 2.8 2.7 
West.ern 'Hilly 2.2 2.2 2.2 
Mississippi Delt.a 2.8 2.9 3.1 
Texas Black Waxy 2.7 2.6 :;;.6 
Western Semiarid 1.9 i.8 1.8 

Hours required per acre 
for one time over 

Coastal Plain 10.3 10.3 10.3 
Fiedmont. 10.4 10.4 10.5 
Eastern H!lly 9.9 9.9 9.9 
West.ern Hilly 9.5 9.5 9.5 
Mississippi Delta 11.1 11.1 11.1 
Texas Black Waxy 5.4 5.4 5.5 
Western Semiarid 3.7 3.5 3.4 

Hours required per acr4 for 

1936 

2.6 
2.3 
2.7 
2.2 
3.1 
2.7 
1.8 

10.3 
10.4 
9.9 
9.5 

11.1 
5.5 
3.4 

a" 
--times over, average for all farms 

Coastal Plain ; 27.6 27.9 27.6 27.6 
Piedmont 23. S 24.9 24.5 23.4 
East.ern Hi 11y 27.5 27.'7 26.9 26.3 
Western Hllly 20.9 21.3 21.5 21.2 
MississIppi Delta :;!.04 32.6 33.8 34 .. 0 
Texas Black Waz7 14.6 14.3 14.2 14.3 
Western Semiarid 6.8 6.4 6.2 6.1 

aDa" obtained In NRP Farm SUrvey. 1938. 

between the rows are the most cOl!l'1lOn methods used in the Piedmont. 
Coastal Pll\in, and Eastern Hilly Sections; Thesemethods require 

a large amount of labor and are far less effective than the 
machine, which requires less labor. Dusting by machine and from 

muleback are the wost common methods found in the Western Hilly 
Section. In tbe Mississippi Delta and Texas Black Waxy Sect ions 
the machine is used almost universally. 

A relatively small percentage of farmers actually take measures 
to combat the boll weevil, as is shown by the figures in table 

17. In the Delta Section. where dusting and spraying is, most • 
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Tobl. 17.- DUSTINS AND SPAAYINB 

P.re ••••••• 1 Fa, •••• Rap.,ti •• the 'ractlc. aad 
Hoar. af L.~.r Ra,.I, •• plr AI,a, 1909-36& 

Section 1909 1919 1929 
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1936 

Pereent of farmers reportlnll the practice 

Coastal Plain 2 5 14 
Pledmont 2 11 21 
Eastern H111y 5 14 22 
Western Hill,. '7 15 2B 
Mississippi Delta 9 15 33 
Texas Black Waxy 12 14 24 
Western Semiarid 0 0 0 

Hours required per acre 
to dust or s pray once 

Coas ta 1 Plal n f 2.l. 
Piedmont , 2.0 
Eastern Hilly f , 
Western Hilly , 1.3 
Mississippi Delta , , 
Texas Black Waxy f , 
Western Semiarid - -

Hours required per acre 
and spraying, 

Coastal Plain * 0.2 
Piedmont • 0.9 
Eastern Hilly 0.1 0.6 
Western Hlll~ O.l. 0.4. 
Mississlppi Delta 0.1 0.4 
Texas Black lia1l:;)" 0.3 0.2 
Western Semiarid 0 0 

-nata obtalne4 In NRP Fa", &.1"87. 1938. 
'A •• race not lIven tor tewer tban 10 cases. 
*Lesa than 0.05 hours. 

avera lie 

1.9 
2.0 
2.5 
1.2 
0.9 
0.9 

-
for all 
for all 

0.7 
1.4 
1.0 
0.5 
1.0 
0.5 
0 

13 
10 
16 
24 
33 
l.B 

0 

l..7 
2.5 
2.l. 
0.9 
O.B 
O.B 

-
dusting 
fants 

0.4 
O.B 
0.7 
0.3 
0.7 
0.3 
0 

common. only 33 percent of the farmers reported the practice. 
Those who did dust or spray usually covered their fields two or 
three times. 

'One application of dust or spray requires slightly less than 
1 hour per acre ill the Western Hilly. Delta. and Black Waxy 
Sections cOlOp&red with 1.7t02.S hours in tbe eastern sectious. 
However. because & minority of farmers follow the practice. the 
average volume of labor actually used for this operation is small. 
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amounting to less than 1 hour per acre in all sections in 1936. 
Wi th increasing numbers of farmers dusting and spraying, the trend 
in labor used was upward from 1909 to 1929 in spite of some in
crease in productivity in application. With lower cotton prices 

after 1929, less time was spent on this operation, and many 
farmers abandoned it entirely. 

KARYESTINI 

Cotton picking const i tutes the greatest labor load in the pro
duction of this crop. It is a tedious hand operation and lasts 

intermittently from 2 to 3 months in the fall. The need for 
keeping enough persons around the farm so that sufficient help 
will be available in the picking season has been an important 

influence in delaying adoptipn of larger equipment in the pre
harvest operations. Development of a satisfactory mechanical 
cotton picker would greatly affect other operations as well as 
cotton picking in sections where such a machine could be used. 1S 

'u,.au of A.rl~ultur.1 leono.lea, U.S .. D.A. 

FIGultE 15.- PICKING COTTON BY HAND IN .ORTH CAROll'" 

lOs •• R. L. Horne and I. O. Mckibben, C~a"t.s '" 'on Pow .. OM Iq,,,,..,,t: 
N,c~o"'CG' CottOl\ "d .... (WPA )lat1onal Researcb ProJect, Report No. A.-2, 
Au,. 193?). 
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A large alllOunt of experil1lental work has been done in an effort 
to develop a mechanical cotton picker, and considerable progress 
seeons to have been made. There are still some important rnechan
i.cal as well as economic difficulties to overcome before such a 

mR.chine is likely to be in wide use. An improved two-rowmachine , 
however , would probably find considerable application in sections 
\V'here cotton is raised in relatively large fields and on land 
which is not to., rough. These include the Mississippi Delta and 
the Texas Black Waxy Sections and other sl1laller areas where lar~e 

raT1llS or plant"t ions prevail. Such a machine is not likely to 

be used in the Western Semiarid Section where many bolls do not 

open sufficiently for the lint to be extracted by the mechanical 

devices developed so far. 

FIlUIf 16~- .. 2-ROW COTTO_ PICCER 

It has been e st i~leCI that an illlProved ".chine 0' this size liGuld do tfle .or. 
of IIDOyt 40 hana pic.kers. 
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T •• I. 18.- LABOR REDUIRED IN HARVESTINa, 1909-36& 

Lint. Hours required 
Number Lint picked per acre 

of Tield per 
Sect.ion Year tillles per acreb worker Haul-

Pick-
picked (pounds) per daT Tot.al Ing 

(pounds) 
ing to gin 

. 
Coast.al 

Plain 1909 3.2 231 45.6 53.9 SO.7 3.2 
1919 3.2 209 46.3 47.7 45.1 2.6 
1929 3.1 196 46.9 44.3 41.6 2.5 
1936 3.1 239 47.0 53.5 50.6 2.7 

PIedmont. 1909 3.1 210 45.5 49.1 46.2 2.9 
1919 3.2 143 46.5 32.7 30.6 1.9 
1929 3.0 170 47.7 37.9 35.6 2.3 
1936 2.9 209 48.5 45.7 43.1 2.6 

Eastern 
HillT 1909 3.0 245 53.4 4B.4 45.9 2.5 

1919 2.9 225 55.6 42.B 40.5 2.3 
1929 3.1 299 59.4 53.0 SO. 3 2.7 
1936 3.0 321 59.B 56.3 53.7 2.6 

Western 
HillT 1909 2.7 174 4B.5 38.1 35.9 2.2 

1919 2.7 159 51.4 32.9 30.9 2.0 
1929 2.6 154 54.5 29.B 28.3 1.5 
1936 2.5 138 54.9 26.5 25.1 1.4 

Kisslsslppl 
Delt.a 1909 2.9 224 45.5 51.5 49.2 2.3 

1919 2.9 227 45.5 52.0 49.9 2.1 
1929 2.8 252 45.2 57.6 55.8 1.B 
1936 2.B 302 45.2 68.7 68.8 1.9 

Texas Black 
Waxy 1909 3.0 199 75.2 28.4 26.5 1.9 

1919 3.0 l72 78.8 23.4 21.8 1.6 
1929 3.1 177 74.4 25.0 23.8 1.2 
1936 3.0 170 80.0 22.3 21.2 1.1 

Western 
S .... larid 1909 3.1 127 63.6 21.4 20.0 1.4 

1919° 2.4 163 102.5 17.9 15.9 2.0 
1929° 2.4 142 112.2 13.9 12.7 1.2 
1936e 2.4 176 128.5 14.9 13.7 1.2 

BData obtalne4 In NaP fara SUrYe)". la30. 
bAY. rages tor each seeUon are averages or COUDU 71eld.s weighted b)" eIIe lumber 
or 8chedules obtainea In eaeb count,. (table &-4).. For source and. RtbOd ot estl
.. Una ,1814 •••• D. 52. tt.n. la .. 
clnclu4ea pickIng and snappIng (snapping predo.laattna In la2a and 1936). 
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At present, cotton is harvested by hand picking in all sections 
except the Western Semiarid ,where picking, sledding, and snapping 
are done. Snapping cotton is the practice of pulling bolls, burr 
and all, from the stalk. The equipment for picking or snapping 
cotton usually is a sack approximately;a8 inches wide and varying 

in length from 3 to 12 feet. The sack is dragged on the ground, 
supported by a wide strap over the shoulder which causes the sack 
to hang in a loop at one side of the picker. After it is picked 
or snapped, the cotton is usually weighed and emptied into a 
_gon, truck, or trailer equipped for haulinl! it direct to the gin. 

Climatic conditions determine ~he rapidity with wbich bolls 
open and, therefore, the length of tbe picking period and the 
nllllber of times acottonfield will be picked. IIowever, the 
earlierdatesof planting of improved varieties bavebrought about 
an earlier harvest, a shorter harvest period, and a slightly re
duced nllt1lber of pickings in recent years, as indicated in table 18. 

Cotton vas picked an average of about tbree times in all sec
tions studied. Where both snapping and picking were done, the 
average nuJOber of times vas less tban three, and where all cotton 

. was snapped, two times over were sufficient. 

The average nllt1lber of pounds of seed cotton picked per worker 
per day is governed largely by tbe yield per acre and the number 
of times picked. The averagenu .. ber of pounds of seed cotton 
picked per My ranged from approxilllately 210 in theWestern Semi
arid to 13~ in the Piedmont Section. In the Western Semiarid 
Section, where snapping is done, the average is approximately 
500 pounds !including seed and burrs I per day. Lint cotton 
picked per worker per day ranges fro. 80 pounds in tbe Texas 
Black Waxy Section to about ~s pounds iu the Kississippi Delta, 
whUe snapped cottoa averaged about 130 pounds of lint per day 
in the Western Se"iarid Section. ImprOVed varieties of cottoa 
which produce a higherproponion of lint per pound of seed cotton 
hue increased the pou nds per worker per day. 

Ia tbeWestern Semiarid Sectioncli ... tic conditions and improved 
gift eqQi~ftt 'cl~aners. extractors, driers' have .. de possible 
the aboost complete abandonment of picking and the substitution 
of snapping, which requires ncb less labor than picking.17 Tbe 
saapping is frequentlJ performed by transient labor. 

lYe .. & .. Borm .. &Ild &. C .. tI!lpe. h.-. ,h.si..,ss f.port. 'i,. f'l4ilU COttoa ...... 
193Z (Tez •• &sr .. El:pt. .. Sa .. ttrella .. _1.0 .. :reporE.. Sepe. .. 18$5). p .. 12. 
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The quality of lint obtained from snapped cotton is lower than 
that from picked cotton. The difference amounts to about one 

grade if the cotton is snapped when it first opens; if harvesting 
is delayed unduly, however; more serious losses may resnlt tram 
weathering. 1s 

Since 1909 about 10 percent of the farmers in theCoastal Plain 
and Mississippi Delta Sections have shifted from the team and wagon 

to the truck for hauling seed cotton to the gin. Tbis shift has 
resulted in a saving of about 15 percent in labor. In theWestern 
Semiarid and Texas Black Waxy Sections the shift from the wagon 

to the trailer and tnlck has apparently resulted in a saving of 
about one-third in labor. 

Because the amount of labor needed for harvesting is determined 
to such a large extent by the yield, the labor for harvesting 

as obtained in the NRP Farm Survey has been adjusted to as-year 
average yield for the counties studied. 10 The resulting est imates 

are shown in table 18. 

In 1936 the estimated amount of labor used per acre for harvest
ing picked cotton ranged from 22.3 ~ours in the Texas Black Waxy 

Section to 68.? hours in the Mississippi Delta. Since 1909 almost 
no reduction is shown in the Coastal Plain Section and only 3.4 

hours in the Piedmont Section. Greater reductions are shown in 
the Western Hilly and Te)<as Black Waxy Sections. These sections 
indicate 30 and 21 percent decreases respectively, largely because 

of low yields in the recent years and an increase in the picking 

18Br)G~ 'Gil •• Br7an, Tez •• Dec. 7, 1936. 
19A.verage yields or l1nt per acre for counUes studi"ed are estimated on th't 
ba.s1s of census data and annual reports or the Bureau of the census, u. S. 
Department ot Commerce, on cott.OD gInned in the" Un1ted States. 
Acreage 18 not report.ed by counties torothet: than census ;rears. Therefore. 
to obtain acreage harvested In the countles studied. s-year averages centered 
on 1909. 19l9. and 1.929 were calculated9 'rhe average of 1933-36 (us1ng 1934-
a8 the base) was used to represent 1938. _ ~he following procedure was used: 
(11 A 5-year average acreage harvested tor the State was calculated;. (2) the 
reiat1onsh1p ot the county acreage and the State acreage In the census year 
was determIned. (3) tlte county average acreage harvested tor the 5-l'ear period 
wae estimated on the basis or the relationshIP between the countY and the" 
State acreages In the census Jear. 
Production likewIse 18 reported. onlY In the census years. However, the 
number ot bales (soo-pound. gross wetght) or cotton gtnned 1n each county 1s 
reported. annually by the Bureau of the Census. U. S~ Department ot Commerce. 
The 5-),ear average production tor the county was estimated by determ1n1ng 
the relat.1oRshlp or p.roduct1on to gInnIng figures In each county 1n the census 
period And then applYIng thIs relationsh1p to average 5-y"ear glnnings tor 
the county. 
The average yield. ot Unt per acre was calculated fro. the aYerage a.ereage 
and prOduction 80 determ1ned. 
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rate per worker. The JIOre rapid picking has been achieved largel), 
b)' less careful picking and involves collecting JIOre trash along 

-wit h the cottoa. 

The esti1lll1ted a ... nnt of labor used per acre for harvesting in 

tbe Westen Sea iarid Seetion vas 14.9 bours in 1936 and 21.4 koars 
in 1909. This reduction was effected chiefl), b)' tke substitution 

of snapping for picking. 

s.-ar 

It has been shova tbat the general process of cotton product ion 

bas undergone bat little change since 1909, but tbat there has 

been soae decline iD tbe aaouat of labor &Sed on several of the 

operations. A sligbt decline vas sboOln in labor SpeDt incleaaing 

ditches and terraces and ia cutting stalks i • .."t of tbe sections 
where tbese operations are perforaed. Labor in fLatbreaking and 

ill bedding the land has declined in .."t sections but especiall), 
in tho. western ones. The saae is trae of cnitinting and of 
ba..ing and chopping. The greatest declines i. tbe labor .sed 

in tbese operations have occarred i. tbe Delta, Black Wax)" aad 

Westen Seaiarid Seetioas, vberetbere bas beea tke.."t progress 

i. wecbaailatioll. aad. i. fact, where collditioas have bee. ~t 

fa'tOmb Ie to adoptioa of larger equipaeat. Ia tbe Westen Seai
&rid Seetion tbe declille i. labor ned i. proc!1lCiag tbe crop 
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up to harvest has amounted to one-third since 1909, in the Black 
Waxy to about 10 percent, and in the sections farther east to 

smaller amounts. 

Labor spent in harvesting the crop has not changed much for 
the Cotton Belt as a whole, except that it has varied with, the 
yield from year to year. In the Black Waxy Section there has 

apparently been some speeding up in the process of picking, but 
this was accompanied by less ·careful picking. In the Western 

Semiarid Section the substitution of snapping or sledding of 

cotton for picking has meant a large reduction in the labor per 
acre where these methods are used, but again this has been ac

companied by a lowering in the quality of the cotton picked. 
In the Mississippi Delta the amount of labor used in harvesting 

has increased one-third and that in the Eastern Hilly Section 

by one-sixth; in the Western Hilly Section a decrease of nearly 
one-th ird has occurred. These changes were due largely to changes 

in the yield per acre. 

We shall return to the question of total labor used per acre 
and to the changes in total amounts required for the entire 

cotton crop in section V. 



SECTION III 

MECHANIZATION III THE PRODUCTIOII OF COTTONl 

TOe amount of labor used per acre in producing cotton and, 

therefore, the acreage one man or one family can care for varies 
&!!lOng areas and locuities. In the Piedmont, CoastuPlnin, East
ern Hilly, Western Hilly, and Mississippi Delta Sections of the 
Cotton Belt one tamily usuuly raises 12 to 18 acres of cotton. 

111 tbe Higb Plnins Sectionol Texas One famer using two-row equip
ment grows from 75 to 150 acres of COttOD "ith little or DO bired 

belp prior to barvest; witb four-row equipment tbe ac:rea~e .. ay be 
UlOOst doUbled. II In tbese more highlf mecbanized sections cottou 

production has been increasing while in tbe eastern part of tbe 

CottOIl Belt it bas declined. 

PROSPICTS 'OR AND LIMITRTIOKS TO MECHANIZATION 

Knowing that tbese differences exist, one might well question 

_ wbetber still greater mec:banizatiOll may be expected in the west
ern areas; whether the 8IIIOunt of labor used in the eastern 
sections might be reduced througb greater mecbanization and tbe 

useof larger implements; and, if tbese changes are feasible, at 
what rate thef are likely to proceed and nat tbe resulting effect 

upon the employment of agriculturu labor would be. 

UDder prese.t conditions it is not probable that any great 

saving ot labor will be effected through .echanization of COttOIl 

productio. in tbe Ilear future ia"the upper Pied!lOut, Coastu 

Plain, Eastern Hil11, or parts of tbe Western Ril11 Sections of 
the Cotton Belt. Snlul farms and irregularly sbaped fields pre
yail in these sections. Tbe Sltul f&t'lls !lean tbe use of smul 

units of power and tbe irregular fields make it difficult to use 
larger i"PI_nts to advantage. 

Scattered througbout these sections are farms which contain 
rather large acreages of fairly leYel land OD .. hicb a cODsiderable 
de~ree of llec:ftaBization .. ill tate place. Such fal'llS. howeYer, are 

ITll18 aacUOA ... Dn'1JiU"H .,. WillI .. Co. Bolle7. 

at". 1'01'14 COtlOll Sit1lOtiOlt. ·Pare. U: ConGa. Produ,eUOIIi lD taeUllUe4 Staus. 
(u. S ..... , .. A&I" •• Bur .. &&r .. £COIl ... Drall_ ... 1uc .. report., Feu .. 19361. No. ~9 .. 
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lur .... of A,rlcultura. (conoalea, U. S.D.A. 

FIGURE 18.- COTTON PATCH" THE EASTERN COTTON AREA 

MuCh Of the crop is grown Ins,.,1 patches and on rough land. The posslDil
ities of Wlechanizatlon are limited here. 

relatively few in number. Several factors tend to prevent IIOre 

general mechanization and the use of large-scale equIpment in 
these sections . . rhe very sandy soils in the Coastal Plain Sec
tion, the small, irregularly shaped fields resulting from the 
wooded natureot the land. the hilly topography. and the numerous 
streams, together with the availability of large amounts of family 
labor which have 1i ttle or no alternative employment. often make 
impossible the economical use of large equipment. Moreover, there 
are numerous farms on which the advantages and disadvantages 

ariSing from the adoption ot larger equipment and more complete 
mechanizatjon are approxinately equal. On such farms inertia 

tends to discourage the shitt. 

However. in those sections which are not suited to the use ot 
large-scale equipment, considerable · saving ·in labor prior · to 

harvest might be effected through the use ot one-row equip"ent 
instead ot the one-halt-row equipment now being used in seedbed 
preparation and cultivation. Also, a considerable proportion ot 
the labor ot hoeing and chopping might be eliminated by the use 
ot a hill-dropper planter. 



FIGURE 1.9.- 9EOOIHG UP FOUR ROWS AT A TiME 

This tractor-drawn middlebuster represents a great increase in lBtlor pro
ductivity ovef" a l-mule outfit . 

FaURE 20.- Ol(--ROW NIOOLEBUSTER DRAW" BY A LIGHT TRACTOR 

This proltises to save labor on cotton 'arliS not big enough to afford the 
large unit shown in figure 19~ 
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Coodi tioos in the level to gently rolling Mississippi Delta and 

the Blackltaxy Prairi"e and western sections of Texas are conducive 

tothe use of large-scale, labor-saving macbinery. Also. many of 
the farm units (that is, the entire plantations rather than the 

cropper units within plantationsl in tbese sections are large 

enough to use such equipment economically. The adoption ~f 
larger-scale equipment has been increasing bere in recent years. 

In the Mississippi Delta a considerable shift from tbe use of 

one-haH-row to one-row equipment in seedbed preparat ion had 

taken place even prior to 1929. 

INCREASED USE OF TRACTORS 

rhe number of tractors has increased rapidly. In 1929 the 

census found tractors on only about i percent of the farms in tbe 

Eastern and the Delta Conon States, on 6.~ percent of the farms 
in rexas, and OD 11.~ percent of the farms in Oklaboma.-3 The 

census, however. counts each cropper-balding as a farm, and many 

plantations consist of several cropper units. In the 1936 
plantation was counted as tbe unit, 

Farm 

tbe Survey, in whicb tbe 

following percentages 

tbe years indicated: 

of farmers reported the nseof tractors for 

Percent. of farNers report.ing use 

Count.,. and section of tractors 

1919 1929 1936 

Washington and Bolivar 
Counties, Miss. 

(Mississippi Delta) 5 32 45 

3 western counties 
(Texas Black Waxy and 
West~rn Semiarid! 5 1'1 41 

All other counties 
12 in Western Hllly and 
~ in east.ern sectionsJ 1 2 3 

. 

An appreciable proportioD of the larger- plantations reported 

thO' use -of two or more tractors. rhis was true in 1929 of 6 
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percent of the fams studied in the Mississippi Delta Section and 

of 12 percent in 1936. In the Black Waxy and Western Sections two 
or more tractors were reported by 2 percent of the famers for 

1929 and'l percent for 1936. Indications are that the use of the 
tractor is continuing to increase, not only in the sections just 
discussed but also in other, though smaller. areas where con

ditions are favorable. The recent development by some of the 
farm-implement companies of &naller tractors, suited to use on 
relativelysmaU tams, is liliely to give further impetus to this 

movenent. The smaller tractors, hOliever, are likely to displace 
less labor per tractor than did tbe larger ones, 'Which were 
adoptedon the larger famsand generally undertoe most favorable 
condi tions. 

Along with the adoption of tractors has come an increase in the 

use of multi row equip"Ient for seedbed preparation, planting, and 

cultivating. This has resulted in a decided saving of labor in 

preharvest o:>erations. The adoption of the bill-dropper planter. 

particularly if it isofthe multiple-row type, "togetherwithim
proved seed and methods of seed treatment, will eliminate a large 
amount ot hand labor in dopping and hoeing. Sollie work is also 

being done in the developl1lent of llIechanical means to perform 
the cbopping operation, but this is still in the early stage 
of development. 

~lthougb an increase in thenumberof farmers using hill-dropper 
phn tel'S and multiple-row equipment may be expected, the rate of 

adoption in the Hississippi Delta Section may be retarded by the 
tact that large amounts of labor are needed for picking, and in 
many cases it may be economi cally advutageous to insu re an ade
quate supplyof harvest laborby employing the laborers throughout 

tbe year. However, the increase in mec~aPization of preharvest 
operations in the Mississippi Delta has already resultedin some 
displacen""t of sbarecroppers and share tenants. 

It is becoming evident that the need tor a supply of labor for 
picking is not &n insuperable obstacle to mechanization of the 

preharvest operations. In western Texas and Oklaho"a scarcity 

of raillfall li"i ts weed growth; this factor combined wi th the 
level topography of the land makes it possible for a famer and 
his family, even without tractor power. to grow much more cotton 
than they can harvest. Natural and economic conditionsbave also 

been conducive to the adoption of large-scale methods, and as a 
result .. transient labor supply has been built up for the picking 



~I&UR[ 21.- PlANTING COTTON AND PUTTING DOW. FERTIliZER 
IN ONE OPERATION 

O •• re • Co. 

FIGuU 22.- FOUR-ROtl' TRACTOR CULTIVATOR 

r,,!, unit does the work of at least eight _eo wi t" l-au'. cultiYators. 
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season. A recent study4 indicates that this labor pattern is 
pushing eastward into the Delta country. Tractors, multirow 
planters, and large tillage implements have already crowded many 
sharecroppers off t he land and into t he ranks of the seasonal 
laborers. In the absence of a successful mechanical picker this 
process,lfi ll'probably be slow, even in the Delta, for it Ifill take 
several years to develop a supply of seasonal labor adequate to 

meet the needs of the picking season. 

MECHANICAL COTTON PICKER 

In the Black Waxy Prairie and the semiarid region of Texas 

it has been possible to secure transient laborers for much of 
the harvesting. A sufficient supply of labor for picking still 
'remains a problem in these sections. The perfection of an ef
ficient and economical mechanical cotton picker would to a large 
extent remove harvesting as an obstacle to mecbanization in tbe 
Mississippi Delta and Texas Black Waxy Sect ions. Here the machine 
could be used extensively. The use of such a machine no doubt 
would facilitate a concerted rush toward the use of large-scale 
machinery forthepreharvest operations and would tbus result in 
a considerable displacement of agricultural workers. That such 
a development lies within the not-too-distant future seemsprob

able. A large amount of work has been done on OIechanical cotton 
pickers and certain machines seem to have approached practical 

usefulness. s 

In the report on the If .. hanical Cotton Pichr it is said that: 

Even t.hougb a mechanically successful and economically 
feasible cott.on picker may be nearat.hand~ its spread 
wIll pr~bab17 be iiradual rather than sudden. This view 
Is strengthened by the hIstory of the introduetion of 
other agricultural machines. Rapid mechanization has· 
occurred only wbere the financial rewards have been 
high or labor short.aile acute.- Therefore. as long AS 

there Is an abundance of cotton pickers willing to pick 
cott.on for 75 cents to 1 dollar per 100 pounds, and as 
lonQ as other prices maintain their present. alinement. 
t.he mechanical picker cannot be expected to take t.he 
Cot.ton Belt. b7 stor.. A repetItion of the conditions ---

"PaUl S~ Taylof'. ·Power raMllnl and Labor DUplacnent. In tile Cotton Belt., 
193',' No"~hl, Lobor Revi.w. t.e, No. S ("ar. 1~)1 pp. 696-607. and ·Power 
hnl1ns and Labof' Dl&place •• nt. I NOfttll.l, I.abo .. R.vi.w~ 48. No." (Apr. 1838) I 
pp. 852-67, 
6"01" , _ONl co.pllte dtseuaslon of tne prospects for sucll a aachlne see 
R. L. HOl"ne&n41. O. McKibben. CII4",.s ill '4 .... POlraIf"OMJ'q"i"«"C; Mec.\a/ll"
'col CoUOJt Pic .. -r (Work! Progress .lalDlatratl0D.. National Reaearca Project. 
Report .0. A-2. A-us. lti81). 
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t.hat. existed toward the close of t.he World War, however, 
ml ght be expected ireatly to speed up the JRechanical 
picker's adoptlon. 

It. i. the course of 5 to 10 years, a sllccessful two-row pi~ker 

operated by one man should appear, it might be applied on as much 

as half of the normal cotton crop, or about 171 million acres. 

This seems likelytobe the upper limit, unless cotton production 

should be materially increased on new lands where conditions 

are favorable to mechanizat ion. Savings in labor fro", the use 

of a machine on this proportiou of the acreage mi~ht amount to 

approlimately 800 million man-bours. This would be equal to the 

labor of 2 million ban1 pickers each working forty lo-hour days 

during the picking season. 

The report just mentioned continues: 

Widespread use of a mechanical picker wot1l.d necessar_ 
117 set in motion a chain of causes and effects which 
would reach beyond t.he eot~o.nfields.. The shift frOM 
animal ~o t.rac~or power would DOt only result in a de
crease ill the labor required to raIse and care fer work 
stock, but. would also resul t in a decrease in t.he labor 
required to Qrov feed both in the South and the Kiddle 
West., iro"," which much feed is imnorted. Set. against 
t.hese decr~ases in labor requirelllen"ts result.ing fro. 
furt.her Ile-chanizat.lon of cot.ton would be t.he addl tional 
labor required to produce a.nd distrlbut.e.fickers, t.rlllC
t.ors. and tract.or fuels and lubricant.sA 

Conditions in the Western Semiarid Section are more conducive 

to the use of large-scale machinery than are those in the other 

sections studied. The topography is relatively level and fields 

are large. The rainfall is relatively low and therefore weed 

growth following planting, particularlyH the land is well pre

pared, is retarded, thereby eliminating much of the hoe work. 

As most of tbe bolls ripen about the sallIE' time and as snapping 

rather than picking is practic~. most of the cotton is harvested 

at thelirst picking. Under these con!litions the use of transient 

labor tor harvesting seems to have worked satisfactorily and to 

have re .. oved the deterrent effect of a barYe«ting labor-requirement 

peak on the mechanization of the preharvest operationsJ 

The use of tractors in conjunction with large-scale .achinery 

has made rapid advances in the Vestern Semiarid Section. Tractor 

equipment is mostly of the two-row size but there is a definite 

'Ibid .. p. 18. 
'll>U •• p. 18. 
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trend toward still larger units. A farm-management study in the 

High Plains Area of Texas. as reported in part II of The liorld 

Cotton Situation. 8 shows that in 1930 tra.ctors with two-row equip
ment were used on 31 of lqO farms studied and that by 1935. 8 of 
these farms had shifted to four-row tractor eqnipment. 

In this area the use of two-row tractor equipment instead of 
horsepower would result in a saving of approximately 1 to 2 hours 
of man labor per acre in operations preceding harvesting. fhe 

use of four-row equipment would make possible the production of 
an acre of cotton with but 4 to 5 hours of man labor prior to 
harvest. 8 

Becanse of differences in climatic conditions and in growth 
characteristics of the cotton plant, a mechanical cotton picker 

which would be satisfactory in the eastern areas is not likel!, 
to be suited for use in the semiarid section$. The Texas Agri
cultural Experiment Station, however, has developed a mechanical 

harvester of the stripper type for use in the western areas which. 
experimentally. has shown promising results. 

!he further development of the mechanical cotton picker and 
of mechanical means of performing some of the cotton chopping, 
or at le .. st of reducing the amount of hand work by better culti
vation. would undoubtedly add fresh impetus to mechanization. 

Such developments would iaalll'robability lead to larger relative 
acreages of cotton iu theMississippi Delta and Blacklfaxy Sections 
and in 30me other smaller areas, as well as to a pronounced dis
placemen t of hired laborers and sharecroppers. At present. larger 

equipment is available for performing most of the operations of 
seedbed preparation, planting, and cultivation, but its wider 
adoption is beld back .by the need for keeping enough workers 
around the farms for hoeing and picking. 

BrAt ¥orld COUCnI SittaHD'l, loe. cU. 
~II>i4 • 



SECTION IV 

PRINCIPAL INFLUENCES ON COTTON YIELD 
AIiD STAPLE LENGTH 1 

The effectiveness of the labor used in producing cotton depends 
on several groups of technological influences besides mechaniza
tion and those practices which were discussed in section II. 
Among these are: (ll development and dissemination of improved 
varieties of cotton; L21 improvement of quality or increase of 
staple length; 13l improvements in cultural practices, especially 
crop rotation and the use of fertilizer; and (4l the development 
of methods of combating diseases and pests which prey on the 
cot ton plan t. 

Better varieties of cotton and heavier or more effective appli
cation of fertilizers usually bring heavier yields pe.r acre. 
The increased yields may require more labor per acre, especially 
in the harvesting operation, but they have generally resulted 
in a reduction of labor per bale of cotton produced. Much the 
same thing may be said of the development of cotton varieties 
producing longer staple. Although there may be nO more of this 
cot ton produced per acre. it represen ts a greater product ion per 
hour of labor in the economic sense, since it serves to increase 
the dollar yield per hour of labor. The outbreaks of diseases 
or pests affecting the cotton crop seriously reduce production 
per hour of labor by forcing the abandonment of acreage already 
planted, by cutting the yield, or by requiring additional labor 
for pest control. The development of more effective methods for 
controlling the boll weevil or anyone of the various diseases 
to which the cotton plant is subject may beas important a techno
logical influence as a higher-yielding variety or a Dew and more 
effective farm implement. 

IMPROVEMENT OF COTTON 'ARIETIES 

The migration of the boll weevil from Mexico into Texas in 
1892 and its subsequent spread to all important cotton-producing 
regions by 1920 led to a decided shift in the varieties of cotton 

l Thla sect10n waa prep&red b7 Llo74 I. Ar.no14~ 
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grown in most areas. In a'relatively short time many excellent 

varieties of long-staple upland cotton and nearly all the better 
varieties of medium-staplewere lost. These desirable varieties 
gave way to others which were of a short, inferior staple, but 
which gave fairly high yields and matured early enough to escape 
at least some of the ravages of the boll weevil. In most in
stances these early, rapid-frniting varieties came from the north
ern part of tile Cotton Belt. 

Some years were required toprodnce new varieties which combined 
satisfactory yield and staple length wi th the early maturi ty needed 
in the presence of the weeviL Improvement both in yield and in 
quality is greatly hampered by the inability or unwillingness of 

a large number of cotton growers to take advantage of the more 
desirable varieties adaptable to their soil and climatic condi
Hons. Many growers, on the other hand, who have planted superior 
varieties of cotton have been discouraged by the commercial prac
tice of indiscriminate buying in the local markets where quality 
of fiber was little considered. 

More than 1200 different varieties or names of cotton have been 
listed as grown in t~e United States. Of these, about ~oo were 
added in the decade 1923-32. 8 Many of the older varietieS are 
renamed but are indistinguishable from the parent stock. This 
multiplicity of varietal names is furtber complicated in most 
communities by tbe mixing at couonseed at gillS,3 as well as 

by cross-pollination of cotton in mixed-variety communities. 

Througb t~e efforts of the United States Department at Agri
culture, threeo:Jtstanding varieties-Durango, Meade, and Acala
were placed in commercial production in the period 1908-16. ~ 

During tbis period the growers responded favorably to the op
portunity to secure pure seed. The supply of pure seed was not 
adequate to meet tbe demand, however, and as a result commercial 
agencies sold large quantities of mixed seed. Consequently the 
quali ty of tiber produced in the following years declined and soon 
tbese varieties, except for the variety Acala. became undesirable. 

ECa B. Do,.le. aMUltlpllc1 t,f of Varieties Bandle&ps Improvement In the "erlean 
Cotton Crop. a r.af'OOOltof .t ,riC1l I tv .... 1933 (U .. S. Dept. 'gr •• lUS3-1. 11'. 107. 
3w., w. Ballard and C. B. Oo71e. CottOfl...ses4 IIbi"f I1fC ... ·Qs:e4 0:1 Kodsrtl Gift. 
Iqu,p. •• t (U. S. Dept. 'gr. Dept. Cire. MO. 205. lW22). pp .. 3-12 . 

• ~. F. COOk _~d A. t. WIllIs. ~r •• ~itoraity of CottOft ,ibeT DeCe~i~ by 
' •• 14 lJUJ)fchoa {U. S. Dept. ,Agr .. eire. No. :510. 1934). p.. 2. 
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Following the distribution of these anti> several other improved 
strains of cotton, the United States Department of Agriculture 
made a canvass which indicated that most.of them had lost their 
identity, and consequently they have never been reestablished. 
Instead of serving a progressively useful purpose, they apparently 
only added to the general mixture of seed stock. s 

The system of "hog-round"· buying of cotton in the local markets 

has tended to suppress any far-reaching beneficial effect both on 
yield and on quality of the crop that otherwise might have occurred 
from the production of improved varieties. This has resulted °in 
the continued extensive planting of gin-run seed. A survey a 
few years ago indicated that in mauy sections 90 percent of the 
crop was still planted to this type of seed." 

In an effort to overcome this situation, cotton-yield contests 
have been conducted, crop-improvement associations have been 
organized, and more recently many oone-variety communities have 
been established in a number of States. In addition~ weekly 
reports on the grade and staple of the crop are made available to 

the pUblic by the Bureau of Agricultur.a1 Economics. The benefi ts 
to be derived from most of these measures are dependent upon the 
degree to which the cotton grower actually takes advantage of 
them. 

In 1936 tbe American Society of Agronomy and tbe agronomists 
of the Association of Southern Agricultural Workers selected 31 

varieties of cotton which are now t:'ecognized as standard varieties. 
New strains of cotton introduced since 1930, if superior, are 
eligible for registration as improved varieties. Three new var
ie~ies - Deltapine, Ambassador, and WaShington - have been reg
istered as such. B The !lumber of varieties and so-called varieties 
in production should decline in the future if producers of cotton
seed distribute only cotton varieties of proven superiority. 

From a survey conducted in 1935 by the Uni ted States Department 
of AgriCUlture, estimates were obtained regarding the extent to 

SIb'''. 
8TMB meana tbat wIthin wlde l1mlt8 the bU1er pays no attentlon to qu&11t7 
ot tiber. 
'C-. 8. DOYle •• Cotton Standardisation tn One-Varlet" Co1lllllunities Essent1al,
r~. eottOR and CottOft Oil P~.s~, lXXVIII, NO. 13, (1937), 28. 
8H• 8. BroWl':l, lReglltratlonor Improved CottOD VarietIes. 1,- .1'011.,.,..1 Of Us 
A .... ·ic/l" Soci,t, oj Al1"Oftay, IIVIII. No .. 12 ,Dec. 1938), 1019-20. 



I~FLUENCES ON YIELD AND STAPLE LENGTH 67 

whicb improved varieties were grown in several States in 1934. 
There is mucb difference of opinion as to which varieties are 
"improved." For example, Half and Half, a short-staple variety 
ot wbich there are many strains, was reported as an improved 
variety from Georgia, Tennessee, Alabama, Ar~ansas, and Oklaboma. 

Texas reports ,,6 improved varieties, Arkansas 37, Soutb Carolina 
22, Georgia and Tennessee 18, Alabama 17, LouisianaandOklahoma 
10, Mississippi 9,_ Nortb CarOlina 8, California 6, Arizona S, 
and New Mexico a. Tbe acreage reported as devoted to tbese im
proved varieties represents approximately 8apercent of tbehar': 
vested crop for 1934, but only about S percent of the total acreage 
is devoted to improved v~ieties of unquestioned superiority." 

.In the above sUrVey,- Georgia reported" percent of its acreage 
- devoted to highly improved varieties and a total of 25 percent 

devoted to all improved varieties. !O_ However, a systematic sur

vey conducted in Georgia in 1935 to determine the number of 
acres planted to each variety of cotton indicates that the 1935 
Department of Agriculture study lIIay underestimate the extent of 
improved-variety plantings. Analyzed on the basis of the 1934 

crop data, this survey revealed that 3S.' percent of the acreage 
was devoted to highly improved variet ies and a total of 77.S 

percent was devoted to all improved-varieties.'! 

Table 19 shows that cotton growers change their varieties rather 
rapidly. Since 19a8 there has been a decline in the Oklahoma 
cotton acreage occupied by Hal! and Half from 3a percent of the 

total to 11 percent in 1931 and 13 percent in 193'>. Tbe acreage 
of Rowden expanded trom 3- percent in 1931 to 10 percent in 1934. 
The figure for 193" is based on the acreage of Rowden 40, a vari
ety wit it staple lengt h of 1 to ,f. inches. 

Tbe rapid shifting of varieties is even mOre forcibly illustrated 
in table aD. Half and Half and Cleveland represented 6~ percent 
of the cotton planted in Louisiana in 19a6. In 1934 these vari
eties were no longer reported as improved, bnt were included in 
the mixed varieties, all of wbich, combined, made op only ~l 
percent of all cottoo in-the State. On the otber band, improved 
variet ies of D. and P. L., De1fos, Missdel, and Stoneville ac
counted for 19 percent of the cotton planted in Louisiana in 1934. 

8.1. o. vare. 'xt .... t 0/ r_;rove, ror,.Uas 01 COU03.1I u. U"U~ul Sitltfl3 
(U. S. Oept .. Agr. Leafl.t. al •• 0 •• 1'831), p. 11.-
lOaid •• p. s. 

11£~ C. WestbroOk. i Stlrvit, Of fA. 'Grie:i • ., of COUOfl GrOMI e" a.ortiA ,. 
ISS! (Oa~ Agr. Ezt. Serwlee BUll •• 0. 458. 1830), pp. 10-17. 
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Tabl. 19.- PERCENTABE OP OKLAHOMA COTTON ACREAGE DEYOTED 
TO PREDOMINANT YARIETIES 

1928-31 AND 1934& 

Variety 1926 1929 1930 1931 1934 

Half and Half 32.2 31.6· 23.0 10.6 13.0 
Mebane 21.2 20.9 22.6 29.4 25.0 b 

Acala lB.9 lB.5 19.9 lB.2 12.0 
Oklahoma 44 6.0 6.4 10.4 6.1 15.0 

Kasch 2.1 2.4 2.2 3.5 n. a. 
Delfas 2.9 2.6 3.0 2.4 n. a. 
Rowden 1.2 1.1 1.5 2.6 10.0c 
RUssell 1..4 1.6 1.6 1.5 n .... 

. 
Cleat 0.5 0.6 1.2 2.6 n. a. 
Qualla 0.6 0.7 1.0 2.1 n.a~ 

Mlscellaneous4 11.0 11.2 13.4 lB. 6 25.0 

aData tor 1-928-31 tra R. A. Balllngerand C. C. licWhorter. J'ccm.oak Asl'ects 
Of the !.,.affe 4na Staple J,engtIJ Of Cotto" p.yoducetl ,,, OAlohoas (Oltla. Agr. 
EJ:p~ .. Sta. Bull. No. 212. 1933), PI). 33-4* 1934 from J. O. Wa.re. 6xteflt Of 
I_;wowd 'a.,.ieties Of Cottoa in tAe ',dted StG-tBS (0. S. Dept. '&gr. Learlet, 
almeo., 1937), J) .. 9. 

bKebane'rrlUlIIIIb stratns, such as Qualla. lasch. Cleltt, Ferguson 406. New 
lS07ktn. and Harper .. 
CRmrcen 4;0. 

ClVarletles or "bleb small acreages "ere grown. and gIn-run and rWl-out 
varIeties. 
n.a-Data not available. 

Tabl. 20.- ESTIMATED PERCENTASE OP LOUISIANA COTTON ACREAGE 
DEVOTED TO SELECTED VARIETIES IN 

19268 AND 19S4 b 

1926 1934 

Varlet.y Percent. of Variety Percent of 
acreage acreage 

Half and Half 39.2 D. a. P. L. 10 10.0 
D. a. P. L. 4 1.4 D. a. P. L. 4-6 21.3 
Cleveland 23.0 D. a. P. L. 11 1.7 
Delfos 13.8 DeICas 531, 555, 

. 
and 2323 10.0 

Mebane Trium"h 1.2 Stoneville strains 16.'7 
Toole 1.1 Missdel 2 16.7 
Other varieties 4.3 MlssdeJ 3 2.5 
Mixed varieties 15.9 Mixed varieties 21.2 

apercentage or acreage grown In ".., parishes, as report8'd b)" counU agents. 
H. B. Brown. Cotton. 'G.r,.Ue.s for ",01lb"',. (Ia. Asr. Ezpt .. Sta. Bull .. 
.No. 20'7, laao). D. O. 
bJ • O. Ware. I:r;t."t Of Is;rouad 'orieB., oj CoUo" ,ft tu hh4tl Stote.! 
(U. 8. Dept. Agr. teatlet, al.eo •• 193?), p. 8. 



INFLUENCES ON YIELD AND STAPLE LENGTH ,69 

All of theSe improved varieties produce a cotton with staple 
1 inch or more in length. 

A pronounced shifting of varieties was also reported by farmers 
interviewed in the 1936 Farm Survey.'2 There has occurred a 
steady increase in the percentage of farmers report ing several 
new varieties in the Eastern Area. Of these, D. and P. L. and 
Stnneville Farm Relief have shown notable gains in recent years. 
On the other hand, the percentage of farmers reporting Cleveland 
and Cleveland Big Boll has declined from 32 percent in 1909 to 8 
percent in 1936. In the Delta Area such varieties as D. and P. L •• 
Stoneville Farm Relief, Delfos, and Missdel have been reported 
with increasing frequency While Cleveland, Cleveland Big Boll, 
and Rowden are reported with less frequency in recent years. 

In the Western Area the outstanding shift in varieties re
ported is t he very large change in the percentage of growers 
reporting the variety Half and Half. In 1909 only 8 percent 
of the growers rep<lrted this variety, while in 1936 it was re
ported by 6~ percent. While Half and Half increased in popu
larity, the variety ROWden declined from "'I percent to less than 
1 percent. Likewise Mebane and Mebane strains declined nearly 
one-balf. 

In an effort to improve the staple length of cotton, as well 
as to prove to growers that cotton of a more desirable staple 
length could be grown at a profit to the farmer, a cotton-yield 
contest was inaugurated in South Carolina in 19:.6. '5 In the 
periOd 19"'-:.5 the average yield of lint in South Carolina was 
181 pounds per acre; for 19:.8-3" it was 218 pounds; and for 
1933-36, 261.pounds per acre. a There have, of course, been 
other influences on the yield of cotton besides the conan con
test. However, it seems to have played an important part in 
fostering the idea that cotton prOduction could be improved. 

Except in 1935.' the State contest winner prOduced over 1000 pounds 

18s •• table I)..t~ 
1~. W. watkins. 'he eottOR COftCest ~ •• .. lS2e (Cle.son £gr. COllege Ezt. 
Sar¥lce Cire. No. 88, li27). 9. 3. 
14 CottO" '.VlS(OftS. ler.~t.# 1'_ld and '~od~tiOft. CroO r.ars 1866-1935. b) 
Stot • .$ (U. S. Dept. ~Ir .• Bur. £gr. kon •• Crop ReportIng Boar4. 8.UII80 •• 
HOY. la3G), p .. 8; .I,t"'lc"U.rf11 Stau,sU,*s, J93? (U. S. Dept. Agr •• IS3'1). 
p. 80. 
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of lint per acr~, and in 1936 the winner produced 1,3,,8 pounds 
of lint per acre with a staple of 1t. inches. 16 

The effect of the cotton contest OD length of staple produced 
by contestants is shown in table 21. In 1926, 41 percent of tbe 
lin produced on contest plots was ¥. inch or longer. The' per
centage of production of this length increased steadilY until 
1935, when 98 percent of the cotton produced in the contest was 
of this staple. In 1936 there occurred a slight decline in1i-inch 
and longer staple cotton. Tbe cotton contest undoubtedly stim
ulated the shift to longer-staple varieties by the growers of 
the State as a whole. Tbe product ion of i-inch cotton and longer 
has increased from a low of 38 percent in 1928 to a high of 910 
percent in 1936. 

Year 

1926 
1927 
19l5 
1929 

1930 
1931 
1932 
1933 

1934 
1935 
193e 

T.bl. 21.- STAPLB LENBTH OF SOUTH CAROLINA COTTON 
PoruDI •••• 1 Crap1!- IDeh or LOD ..... Pnd .... It, 

Caat •• taat. aDA tha Stat. at La.g. aad th. 
A •• ra •• Siapl. L ••• lh. al Ca .. I •• t Wi ••••• 

192&-1& 

Percent of crop 1i inch Average staple length 
or lonQer cont.est wlnnersc 

Contestiants& State at S1:I:t.eenths Inches 
largeb of an inch 

40.8 n. a. 15.4 0.962 
61.9 n. a. 16.2 1.012 
78.3 36.0 16.1 1.006 
79.8 35.9 16.0 1.000 

B7.8 55.4 16.1 1.006 
94.8 59.7 16.4 1.025 
n .. a .. 74.5 n. a. n. a. 
D. a. 62.5 n. a. n.a. 

96.0 79.1 16.4 1.025 
98.1 80.7 16.0 1.000 
95.8. 94.1 16.6 1.038 

of 

aR. w~ Hamlltonanei B. E .. G .. Prlchard,l1e CotfOftconte"t • ..... 183~ (Clemsan 
Agr. COllege Ezt .. Service Clrc~ No. t68 t 193'7)t p. 9. 
bGf"od. 8topt. ~fl#tlat 5M f.nd8nlbUHy of Cotto" ,,, t1&c ,,,'tal : fa; fa.!' .. "Jol; 

1988-29 to 18113-8~ (U. S. Dept. 1.111". Statistical Bull. No. 52. 1938). pp. 
18-20; same tor 1928-28 to 1834-$6 (Statlstical Bull. Ho. 56. 1937). pp. 21-23; 
aalDl tor 182$"28 to 1935--8'7 (111_0., 1837). p. 78. . 
e rM CoUO'l'l CO'l'le:e.!'t ..... 192tJ to 1931 1 193ij to 1936 (Inclu8Ive) (ClemsOD 
Agr. COlUge). Staple length 18 custo1l&rlll' reported In slzt-eent1ls ot an Inch. 
'or the benetlt of rea.4era not tamiliar with t.be customary me&Surement. the 
averaaea are also liven here In. lnch8s. 
n.a·Data not available. 

15R• W. HamUton and 8. I. G. Prichard. fM CoUOft Contest" •••• 198' 
(Clellson A&r. COllege Ezt. Service Clre. No. 158. 193"7). p. i. 
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Cotton demonstration plots grown by farmers in Arkansas over 
a s-year period produced on the average ~~7 pounds more of seed 
cotton to the acre than did other fields of 'cotton grown in the 
immediate vicinity of the demonstrations. The maximum increase 
in yield occurred in 193", when the demonstration plots exceeded 
the yield of local cotton by 907 pounds of seed cotton per acre. 10 

Similar demonstrations in Mississippi, Louisiana, and Georgia 
show a potent ial increase in yield of about ~2O, ~65, and 380 
pounds of seed cotton per acre respectively. I? 

The purpose of the one-variety community is to make possible 
the production of a cotton uniform in quality and of desirable 
staple length. Communities of progressive farmers, properly 
organized, can eliminate the production of inferior cotton by 
confining their production to a single variety. Mixing of seed 
of different farmers almost invariably OCcurs at the gin, and 
it is poss ible to keep the seed stock pure only when all farmers 
in the community produce the same variety. 

This plan was first suqgested in 1909. 18 In 191:0 the' first 
definite community project was started in the Salt River Valley, 

Arizona, with the product ion of the Yuma variety of Egyptian 
cotton. The possibilities of community production are amply 
demonstrated by the fact that in 1918 the growers in the Salt 
River Valley shifted their entire acreage from tbe production 
of the variety Yuma to tbat of an improved variety. Pima. 1e 

Between '9'" and 1920 a few communities in tbe main Cotton Belt 
made an effort to produce cotton on the one-variety basis, bnt 
with little success. In the latter year, however, a one-variety 
community was organized in the Coacbella Valley of California for 
production of the variety Acala. 2o In 1923 an ordinance was 
passed by Rivers ide Count)' in California whicb defined and es

tablished pure-seed districts in tbe county and prohibited tbe 

115 .. """.1 R.~toJI"t.&'OJl S.rlltce (Ark. Ext. Clrc.)as tollows: (NO. 217. 
le29),J)~2e: tRo. 280. 1930) • .D.25; 'NO.292. 1832), Ih 25; (NO. S02. 1933). 
D. 25. (NO. 329, 1934). p. &S. 
1'1"""tal R.#IOrU ofCoot;.rutitJta 6JC't.",'Oft t'ori for leGrs 19a3 to l.lU8 CHlss. 
Stat. College &rt.. Dept.); """.1 Re1KWi otlXUMiOft; NorA- tM' reG~S lS31J to 
1830 (~. State UolYeralt7, Diy. of AIr. £%t.); E. C. WestbrOOk. CottOll for 
Oeor,La. 1836 (Ga. E%t. eire. No. 211. 1833). 
180 • Po COOk. 1.«4' ;:dhlStwftt;! of CottOA rarHUes (U. S. Dept • .\gr •• Bur. 
Pl&nt lnauat.rl Bull. 1$8. Sep,_ Ea. 180;:). p. 41. 
l~r •• o~. ctt •• PD. OQt-? 
lOs. T. t!eleever. C"..,.t.c, ~odtICtio"ofjC4'G COUOft'flU. CooehUa 'ClUe, 
0/ Coli/orai_ {V. S~ Dept. Agr. Dep,~ ~ll. Mo. 1467. 1~27}. p. 1. 
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planting, transportation, or possession of impure seeds in snch 
districts. 21 This action by Riverside County was declared un

constitutional in 192~. In the following year, however, the 
State of California enacted a bill which protects one-variety 
communities. 22 

The more recent interest in one-variety communities in the main 

Cotton Belt started in 1931 following a cooperative agreement the 
preceding year be-tween the United States Department of Agriculture 
and the American Cotton Cooperative Association and affiliated 
State agencies to foster one-variety community organizations. 2S 

By 1932 approximately 7S one-variety communities were operating 
from North Carolina to Texas. U By 1936 more than 350 communities 
in 11 States of the main Cott.on Belt, comprising nearly 1 million 
acres of planted cotton, were in various stages of development. 25 

Since the release of these figures additional communities have 
been reported, and by the fall of 1937 the active number stood at 
upward of 500. It is estimated that tbese communities planted 
close to 2 million acres of selected varieties of cotton in 1937. 26 

The growth of one-variety communities in Georgia is shown in 
table 22. In this State tbe number of snch communities increased 
from 12 in 1933 to 138 in 1936. Likewise the number of growers 
participating has increased from 2,000 to 15,19~. In 1936 a total 
of 217,206 acres was devoted to adapted varieties whicb produced 
an average acre-yield increase of 40 pounds of lint cotton. 

The potential effect whicb one-variety communities may have on 
the staple lengtb of cotton produced is well illustrated in table 
23. In the Orchard Hill Community of Spalding County, Georgia, 
81 percent of the cotton in 1928 was of a staple shorter than 1 
inch, while by 1936 only 2 percent of the cotton prodnced in this 
community was of this lengtb. Tbere bas also occurred an improve

ment in tbe quality of cotton produced in District NO.2, in which 
Orcbard Hill Community is located. Tbere ar~ a number of other 
one-variety communities in District No.2, as well as in the 
State at large. 

21IbU ., p. 20. 

22IH4 ., pp. :54-6. 
230• ,. C~ok and c. 8. D071 •• -One-Varlet,. Communltl' Plan Shows HUaeJ"Ous 
Pract1calAdvantalea,.'ea.rbooao/A,rk"Uvre, 1933 (U. S.Dept.Agr .. , 1933). 
p. 136. 
U nu ., p. 138. 

25C~ B. »0718. 0;. c,~ .. p. 28~ 1nsert B. 
2eUnPUbl1Sbed data ot the Cotton Dlv181Qn~ Bureau or Plant Indu8t.r7. 11 .. S. 
De.rtment ot Agrlc~lt\lre .. 
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Tabla 22.- COTTON PRODUCTION DP ONB-VARIETY COMMUNITIES 
IN GEDRSIA, 1935-36& 

Number of - 1933 1934 1935 1936" 

One-variety community projects 12 55 116 136 

Growers partlcipating in 
projects 2,000 6.000 10.000 ~5, 1.94 

Acres in the adopted va-
rlet.les 30.000 90.000 150.000 217.206 

Bales produced of adopted 
varieties 20.000 43,500 75.000 103.921 

AveraQe pounds of lint per 
acre above yield of va-
rieties grown nearby 50 50 40 40 

Average premium (points) 
per pound received above 
price of other cotton 60 60 62 100 

&c> B. Doyle t -Cot ton Stan4artUzatlon In One-Varlet:v COlllDUnltles EsseDt 1al. I 
'1~ COUml aM Cotton. au iTe!u. XXXVIIl. No. 13 (193?). 28, Insert C. 

bUnPUbliabed data or Cotton D1vls1on. Bureau ot Plant Industr7, U. S. Depart
ment ot Agriculture. 

Tabla as.- AVERAGE STAPLE LENGTH OP UPLAND COTTON PRODUCED IN 
SPECIPIED REGIONS OF SEDRBIA AND IN TKE 

ENTIRE STAT!, 1928-3&& 

Orchard Hill, District 
Sp alding Count:.-

No. 2 Georgi& 

Year 
Sixteenths Inehesb Sixteent.hs Inches b Sixteenths Inches b 
of an inch of an inch of an inch 

1926 1~.29 0.958 14.74 0.921 14.59 0.912 
1930 14.77 0.923 14.70 0.919 14.55 .909 
1933 18.~ 1.022 14.8e 0.930 14.62 .926 
193+ 16.85 1.053 15.47 0.967 15.l3 .946 
1935 18.40 1.025 15.52 0.970 15.16 .949 
1936 l6.63 1.039 18.06 1.004 15.42 .964 

&Gnad'cr 8to~Ze z,."ft •• and teftCfef"D.oUU,. of CottOft ill tile '"Hea States, 
1938-19tol833~~ u~ S. Dept. Agr. Statistical BulL No. 52. 1936). p. 21; 
aa.e tOol' 192:8-2~ to l-a34t,-35 {StatIstlcal BulL No. 56. t95'1). p. 24; saW. 
tor 1928-2Qto t93s-.~8 (Statts tical BuU. No. eO~J'U17ta37). p. 20: same tor 
1828-28 to lQ38-37 (salMO •• 1937). ~. 24; H. H. Penny. U. S. Departmen~ ot 
Agl"lcultur. ~ Bur.au ot A«rleul tural Eeon01l1c:s, bperlaent. Georg1a. In corre
SpOndence w1th the autbor. J\!1J' 12, 1&37: F .. H. Harper. U. S .. Deparnent of 
.crteulture. Bureau ot AgricultUral Econo.1cs. Wash1ngton. D. C., In corre
'DOond.ence _!ttl t.b.e author, J'u17 2. 1~7. 
bSt.8.,le lenlth 1s cuetoaarll,. reDor-teG 1n s1%teenths ot an tach.. For the 
~n.r1t ot readers net ta~111&r with the custo.arl .. asure~nt the averages 
ar. also ctven here 1n Inches. 
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For the years represented in table .23, the average staple length 

of cotton produced in the Orchard Hill Community, in District No . 
.2, and in the State of Georgia as a whole bas ranged from 0.9.23 
to 1.053 inches, from 0.919 incbto 1.004 inches, and from 0.909 
inch to 0.96,. inch respectively. It is interesting to note that 

the staple of cotton in the one-variety community, as well as that 
of District No . .2, is well above that for the State as a whole. 

One cOlllmuni ty in the black lands of Texas reports an increased 
production of .26 pounds of lint cotton per acre on .2,600 acres. 

In addition to increased yield, the premiums for one-variety 
cotton here and in the other States in 1936 ranged frOl1l 100 to 
185 points, or from 1 to about .2 cents a pound. 2 ? 

A cotton-classing bill has recently been enacted which would 

provide classification service. to any group of producers organ
ized to promote the improvement of cotton, provided they abide by 
certain regulations. 28 Such an arrangement should be very helpful 
to growers in obtaining premiums for cotton of the higber quali
ties. It has been claimed that within 5 years 80 percent of the 
Cotton Belt could be organized on the one-variety-community basis 
if concerted and intensive effort were put forth. 2s 

Na;nta;n;nf S .. d St.cb ill O"e-Variety Co_ .. "it;u.- Once a 
one-variety cOlllJl!unity is developed, there arises the need for 
the production of a suitable seed stock each year. Selection 
is the approved means of keeping a variety uniform. The method 
of selection must be such as to maintain production. In the 
past, cotton growers were led to believe that selection at in

tervals of several years was sufficient and that after a few 
generations it was only natural that varieties would "run out." 
Experience has shown, however, that by constant selection vari
eties of cotton can be grown for long periods. 30 An effective 
method of maintaining all the desirable features of a cotton 
variety is by type selection. 31 

27C. B. Do,l.) o~. cH~J p. 28, Insert. Co-
28&. D. Smith. -Tbe Mn Cotton Classing Btll,' ........ ica" GiftM .... GM Cot'tOft 
Oil .(1£.,.., XIV, .No.8 (1937). PD. 4-0. 
2QIbW. 

300 • r 0- COOk, CoU:Oft r_1t'row.,,,t .!'.\rOUfA ryIM 3" Z.cHOJt (U. S. Dept. Agr. 
Tech. Bull. Mo. S02. 1932), p~ 17. 
31.f')'~ u lecHOfi 1s 8 procesa In "hleh the choice ot 1ndlvlduals to turn Ish 
aeed tor pro8en7 plant1ngs Is ltmlted to a alnsle t7pe or plant so tbat tbe 
prog8n7 blocks are _de 1.8 un.lform as possible to the Umlt ot tbe bree4er'e 
abUtt, to avoid deviations trOll the t7pe. Also aDJ' variant Individuals 
that caD be detected are removed from progeoJ' blocks and Increase t1e14s as 
a meaDS ct Mlntalnll1l the uniformIty of the- stock.- IbU., p~ t4~ 
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A one-variety community may be organized either as a pure-seed 
community or as a production community. In the latter instance 
the seed is secured from other communities or from responsible 
and qualified commercial seed breeders and is then increased 
by selected growers for community planting. In the pure-seed 

communities the breeding and selection work to maintain purity 
may be a regular part of the program. 32 In California communities , 

parent seed is maintained by type selection. This pareDt seed 
is furnished to a select group Of growers for increase, where 
it is rogued to elinlinate off-type plants. The seed from these 
increase fields is known as registered seed. The following year 
this seed is further increased for general distribution. This 
is known as certified seed. 33 As a rule, 3 or more years are 
required to take seed from the breeder and increase it to a point 
where sufficient seed will be available for the entire community. 
The length of time required to produce planting seed will depend 
entirely upon the organization in each community. The "increase" 
method of seed production from foundation stock provides a one
variety commnni ty with a dependable supply of seed each year, 
aDd should tests demonstrate the need for a change in variety, 

this could be accomplished in the course of 3 years, with nO 

mixing of varieties. 

Impra ..... ' Acal ••• d 1. Upla.d CattoD 

How much improvement has actually been accomplished in length 
of staple and market tenderability of cotton by the dissemination 
of improved varieties. cotton contests, development of one-variety 
conll""nit ies, and so on? Comparable data on the qual ity of cotton 
produced in the Dnited States are not available for crops prior 
to that of 19;a8, when the Division of Cotton Marketing, Bureau 
of Agricultural Economics, by authority of legislation enacted 
in 19~7 (Act of March 3, 44 Stat. 137a-13741, began issuing re

ports en the basis of the classification of samples gathered from 
all ever the Cotton Belt. 

Since 1928 considerable improvement has taken place in staple 
length of the dOlllestic crop. For the Bastern Cotton Area the 
average annual staple lengtho! the crop has increased from 0.915 

82COOk ana Do,le, 011. cH., I). lS? 
~J. E. H1 te. co..un.Uy PrafUCH07l anti DbtrUuUon. of CottOft PlGftU,., Seed. 
(11 CI o,..-'Gr'.t,Y CottOft Co_",,-(c:, (U .. s. DeDt& Asr. tIre .. No.· 280. 1933). 
p ••• 



76 COTTON 

inch in 1928 to 0.968 inch in 1936. The staple length of e(ltton 
from this area is somewhat below the average staple lengtb for the 

entire domest ic crop. On the other band, cotton produced in the 

Delta Area has an average staple much above the average of the 
Un i ted States crop. The staple of Delta cot ton has increased from 
0.997 inch in 1928 to l.035 inches i. 1936. The staple length of 
cotton prOduced in the Western Area has flllctuated from year to 

year, but on the whole has tended to decline, perhaps largely be

cause ot weather conditions. In 1928 the average staple was 0.938 

inch; it reached a high of 0.949 inch in 1933 and then declined 
to 0.922 in 1936. The staple length of cotton from the Western 
Area has remained below the average for the United States. The 
average for the domestic crop has increased from 0.949 inch in 
1928 to 0.986 inch in 1936, as shown in figure 23 • 

. The upward trend in average staple length ot the crop during the 

last 9 years has resulted in a decrease in the percentage of tbe 
crop falling in the shorter staple lengths and a proportionate 
iJ1crease in the more desirable staple cotton, as shown in figure 

"3. Cotton with staple 1 inch or longer in the Eastern Area 
increased from 7 percent in 1928 to 35 percent in 1936 and when 
I-inCh 10.938' cotton is included, the shift was troo 18 to 
59 percent. In both 1928 and 1936 cotton with stapte 1 inch or 
longer included a much greater percentage of tne production of 
the Delta Area than of either the Eastern or Western Area. Cotton 
1 inch and longer in the Delta Area in 1928 accounted for 'W 

percent of the production, and by 1936, 66 percent. 

The average production of various staple lengths for the Uui ted 
States for tbe period 19;>8-36 shOWS a decided increase in the 
percentage of cotton 1n (l.06;>' inches and longer, as well as 

in the percentage of cotton of tile leng.'.hs 1 inch and .. t. 1,.0311 

inches. This shift has been from 10 to 20 percent and from 11 to 
23 percent respectively. 

T.nd.r4bility of UpLand C.tt.n.- The proportion of tenderable 
cotton34 has increased in the United States, particularly in 
the Eastern and Delta Areas, since 1928. The tenderability of 
cotton, since it is determined by staple leog to and grade, is 

influenced by weather condi tions throughout the growing and har
vesting seasons, 

34.'l'~nderable c:ott.on 1s that ueognleed &s aecepr.able 1n discharg1ng COntracts 
tor futur9 del!vel"Y. Untsrderable cotton ~nclud8S cotton shorter than -i Iner. 
in staple, regardless ot grade, and cotton or c~rtB.1n of the lower grades 1n 
fbe varIous color groups lrr~speetive of staple length. 



Plgur. 23.- PERCENTAUE DISTRIBUTION BY STAPLE LENOTH DF COTTON 
PRDDUCED IN THE UNITED STATES AND IN MAJDR AREAS, 1528-3& 
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RECENT DEVELOPMENTS IN CULTURAL PRACTICES 

The principal experimental developments in cultural practices 
affecting cotton production may be grouped under: 

(11 Changes in rotations and cropping practices. 

(2) Changes in the amounts. and types of fertilizer applied. 
131 Changes in tbe method of planting, particularly with regard 

to spacing of rows and of plants in the row. 
(4) Change in the objectiv: sought" in cultivation. 

The last two have already been diSCUSSed in section II, where 
the data' on experimental developments were supplemented by in
formation from the NRP Farm Survey and other sources. Changes in 

the rotations advised by experimental workers, their significance 
to yields, and changes in the use of fertilizers will.be taken 
up below. 

Cr.p RDt.tlla 

There are, of course, many variations of cropping systems. The 
important objectives of any system of rotation are" (11 high crop 
yields, (al weed control, (31 maintenance of organic matter and 
regulation of use of plant nutrients, (4) control of insects and 
diseases, and (5) securing an even seasonal distribution of labor 
requirements. 

Throughout the COtton Belt, except in tbe High "Plains sections 
of Texas and Oklahoma. there is coninnal need for additional 
organic matter other than that supplied by the cash "or feed crop. 
A failure to furnish this organic matter reduces the efficiency 
of any commercial fertilizer Which may be applied to the soils. 
The ability of the cotton plant to obtain plant food and moisture 

"trooi tbe soil and also to utilize profitably the nutrients in 

fertilizer is determined largely by the physical condition of the 
soil and the solvent power of the soil water. Decaying vegetable 
matter assists greatly in this process and tbis is the fundamental 
reason for the increasing emphasis on" the use of green manure in 

the Cotton Belt. Tbere are many crops suitable for this purpose, 
botb legume and nonlegume. Among the legumes which are used are 

"vetch, cOI"peas, soybeans. crimson clover. sweet clover. bur clover, 
and velvet beans. The non legumes include the small grains and 
millet. 
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Extensive experimental data are available Wbich point to the 
value of green manure in the production of cotton. 36 When legumi

nous green manures are used, the nitrogen returned to the soi 1 is 
sufficient for crop production and eliminates the need of purchas
ing this plant-food element in the form of commercial fertilizer. 
The increased yield of cotton which may be expected from the use 

of a green manure crop depends largely upon the kind used and the 
natural fertility and physical structure of the soil. Increased 
yields of seed cotton, varying from about 010 percent to over :100 

percent, have been obtained.sa 

Farmers have not always considered it desirable to plow under 
green manure crops. 57 Their acceptance of the practice has been 
caused largely by the realization that it is not necessary to buy 
nearly so much nitrogenous fertilizer when a leguminous ireen 
manure crop is used. It was pointed ont as early as 1902 in 
Alabama tbat tbe most promising method of increasing the yield 
of cotton and the profits thereof is by a more general use of 
leguminous crops as fertilizers. 3s 

The experimental results summarized in table aq show that the 
increase in yield that occurs when a green manure crop is plowed 
under is generally larger than the additional increase secnred 
by applying nitrogen when a green lIlIluure crop is also used. 

III 1929, winter legnmes in tbe Cotton Belt were grown for green 
manure on an estimated 250,000 acres and in 1935 on about 350,000 
acres. S8 The total acreage planted to green manure crops greatly 

exceeds this figure since rye is seeded on a considerable acreage 
eacb year. 

Very little labor is required to produce a green maoure crop 
follOWing cotton. The seed aay be sown broadcast or wi tb a drill 

as, !feeb of 1'1 ..... 80( l-Coas."""!11 Crolts (U.. 8. Dept.. .tar. '&grl cuI tunl 
.4Justau~ ld'alDlstl'atlCD. SpecIal Report OD igrlcull:aral ConselT&UOIl -
2. 1858). 1'. 56; '1IcCD 01 $ ..... .foU..coa.se'l'1l'''' Crote 0. r..Ws of Oil4w 
C .. on (tJ .. S. Dept. jgr •• A.lP"lcliltul"&l A41ustae:at ,.1IlhuauCIl. lJ,ectal. 
Report _ AarlClllQlral COlLeenatiM - 1. lQSO). p,. .... 

SOrucl. 
3'1." M7 be t.rulJ' a&l~ that til. IJractlee of tufting undfll" a el"'Op of cowpea 
.1n •• - read7 tor til. ""1" U4 til a few dQ_ for the barrt. and tor eattle -
baa nO aD" "HaOn to au.tUn It thu woUl4 "be Pl'&cUce of tUl1l1118 under. 
crop of _be.t. MU. COft!_ or cotteD at 1 ts ltOat .1COrolla stage of SI"OWO:. 
Mur17 •• err ron or stock fOOd would be .. Y.laable azul .tteetl •• raraU •• r 
tr .ppll" ~e41.te:l7 enG 411'8cU7 to lila SOU; bul. tlJe (.".1". 18 &D_ aco
a_te ...... Cut no _r. aftON e.o aanure IUs eo11 .. , th .. ere» of pe. niles 
'Utat a" "-&47 to It01t thu he eaa to aott lOad: sou.s lIb.at braD. OD Ala land 
asa rerUU.er •• R. J .. Reddinl. '.rtU~e ... C"ltwecJlC! rcrie', .s .... ,._u 
- Co.-.. Ii 'arUUe.r ... 'ariat" tash OIl COUOII. II. Gr .... ........ ., .itl iaow ha.. II COt.. EzPC .. 3ta. Bull •• 0. 27. n.c. 1884;l • .D .. 20&. 

J. f'. haar. ' .. C ... eM tM r.,., .... as- 'e .. "l'-~ (lla. I..u .. 
bDl.. 8c.. Bull .. »0. 120. (&02l. p. I"a .. 
~~OlaDd lIeC •• a.lul 1. D. I!eJlatr. ".ter "''-'$ tM' -G.,..." ..... ,. &.l. 
ConOll"u (0 ... 8. Dept .. I.gr. F ........ ' Jlu:11. )10 .. 18e3. NY. lQSCSl. It .. 2. 
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T.al. 24.- apPECT ON SlID-COTTON YIELD OF TURHINB UNDIR 
BRIIN MANURI COViR CROP WITH AND WITHOUT 

AN APPLICATION OP NITRDBEN 

(A •••••• 10. 192&-35 la a •••• I.& .a. 10. 1929-12 
la Soath C ••• lla.b ) 

Average yield of seed cotton per acre in pounds 

Green manure Georgia Sout.h Caro1i na 
crop used 

W1t.hout. W1t.h Wi t.hout. With 
n1t.rogen nlt.rogen nitrogen nlt.rogen 

None 735 973 1~505 1.654 
Austrian 

wint.er peas 1.272 1.240 1.604 1,"738 
Monant.ha vetch 1.169 1.380 1.735 1.829 
Hairy vet..,h 1.138 1.327 1.778 1.859 
Rye 1.026 1.249 n. a. n. a. 

&Slxteentl .AMW11 Re;ort. J935-1&1<1 (Ga. Coastal Plain E%pt. Sta: BulL No .. 
28. 1936). p. 36. 

bE. E. Hall. W. B. Albert!, and S. J. Watson. "'nter Cover 0"-0' g"fJe.,.tllefl:ts 
4tthePce D •• I%pr,.'.mt:oITiGUcm (S. C. Ag'l."'o Expt.Sta.Clrc. No. 51,1933), 
p. 1S. 
n.aoData not available. 

in cot ton middles. If hroadcast. t he seed may be covered either 
with a one-horse ploworcultivatororwith a two-horse cultivator 
that straddles the row. If drilled. a 3-foot. one-horse drill 
serves the purpose and no additional labor is required. Tbe labor 
involved. therefore, would approximate tbat requlred to cultivate 
cotton once. plus - when broadcast - the time required for this 

operation. 

In addition to winter legumes for soil improvement. large acre
ages Of summer legumes interplanted with row crops, especially 
corn. are grown throughout much of the Cotton Belt. In many areas 
the practice of interplanting corn with a legume is almost uni
versal. This is particularly true in Georgia. where it is esti

·mated that about one-third of the entire corn acreage of the State 
was interplanted with legumes in 1936. 40 A recent experiment 
conducted in Louisiana indicates that the yield of cotton may be 
increa,sed by better than 40 percent where soybeans are interplanted 
with the corn that preceded the cotton. The yield of corn under 
such a practice was reduced by about 10 percent.·' 

40.Some lQ36 Improvements on Gaorsl. 'a1'1ll8.· lmlta l Re~ort Of At"lc~ZhwG Z 
J'x-t.""'Oll, 1934, (l~7) .. p. 12. _ 
"le. B. Ha4dOA. B4.M.iGl Re9m"t of tM 'ortMGSt .w."bKMl'xt-.,.,s,at StoHoll .. 
(Sc. Joe..Pl\, La •• Uies..ee). p. ~. 
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F ... tlI1.ar 

The use of the proper ferti lizet is very important in the pro
duction of cotton, both from the standpoint of total yield and 
relative to the amount of cotton secured at tbe first picking. 
Changes in farm practices in the application of fertilizer have 
already been discussed in section II. Here we shall discnss 
briefly the resnlts of recent experiment-station investigations 
in use of fertilizer and changes in its content of plant food. 
The ",""unts of ni tragen, phosphorus, and potash materially influ
ence the yield at the first picking, as well as the total produc

tion, as indicated in the following s~ary of an experiment:42 

Treatment 

No fert.illzer 
Phosphorus and pot.ash 
~ltro~en and potash 
Phosphorus and D..i t.rogen 
If! trogen, phosphorus, and potash 

Pounds of seed cot.t.on produced 
per acre 

Plrst picking Total 

207 517 
295 634 
365 800 
544 900 
559 995 

It is .... ident fro .. these figures that ni trogen is a very illlportant 
factor in the production of cotton. In experiments in Georgia 
On five soils typical of that region, it vas calculated that the 
greater part of the increase in production was due to nitrogen 
and a relatively small part to phosphorus and potash.~S 

Tbroughout the greater portion of the Cotton Belt, cotton pro
ductioD NOuld be unprofitable without the use of c"""",,rcial 
fertilizer year after year, but in several sections fertilizer 
is not required, Dotably in the Mississippi Delta and in lIuch of 
Texas and Oklahoma. Tbe percentage of acreage fertilized in 10 

nf the Cotton States is presented in table 25. Tbe use of ferti
lizer was nearly universal in North Carolina where 98 percent of 
the acreage was fertilized. while only 1 percent of tbe cotton 
acreage in Oklahoma was fertilized. On tbe average, 95 percent 
of the land on wbich cottOIl was grown in tbe eastern group of 

States, 37 percent in the central group of States, and 3 percellt 

u,. .. 8. Bute &ad 01 .. D. Warner. CottO'll ' • .,.tHb • .,. Ix,..,.i.,,,es (8. c. ~. 
EzpC. .. Sta. 811:11.110.245. li28). p. 3l ... 
43a. P .. al.ctaoe an4 Others. Cotto. , • .,..Uve.,. Jar '_oql4 .foils- (Ga.. Ezpt. 
8ta. Bull. 10. age, li37). p. 20. 
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Tabla 25.- PERCENTABE OF COTTON ACREAGE FERTILI'ZED AND AMOUNT 
D. FERTILIZER USBD PER ACBE, IY STATES, 1935a 

Percent of Pounds of 
Stat.e acreage fert.lllzer . 

fertilized used per acre b 

East.ern group 95 300 

North Carolina 98 410 
Sout.b Carolina 96 350 
Georgla 97 265 
Alabama 90 255 

Cent.ral ~roup 37 182 

IUssissippl 55 195 
Louisiana 36 155 
Arkansas 20 165 
TeJ?:Dessee 31 190 

Western ~roup 3 160 

Texas 3 160 
Oklahoma 1 160 

·Cron 11M Ncr,wb, 10&. No. 9 (Sept. 1937). 189,. Includes co_ere!al fer
tilisers on17. 
bBase4 on acreage on whicb tert1Uzer was applIed.. 

in the western groups of States was fert~lized. In North and 
South Carolina '110 and 350 pounds per acre respectively were 
applied On the land fertilized. wbile in Texas and Oklaboma 160 
pounds were used. Althougb the eastern group of States planted 
only 4'1 percent of tbe cotton in tbe States, listed, they used 
83 percent of the fertilizer: tbe central group planted 27 per
cent of the cotton and used 15 percent of the fertilizer; and 
the western group planted '19 percent of the cotton and used only 

2 percent of tbe fertilizer.·· 

Rather wide fluctuations have occurred in the tonnage of fer

tilizerused from year to year. These are closely asSOCiated~ 
the price of cotton in the preceding year, as shown in figu 2'1. 

In the Delta Area there was some tendency toward increased of 
ferti lizer from about 1921 to 1930, after which a decided decli 
in consumption occurred. In the Western CotT,on Area there has 
been some fluctuation in amount of fertilizer use:1but the amount 

bas always been relatively small. 
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Plg.r. 24.- TOTAL· FERTILIZER CONSUMPTION IN THE MAJOR 
. COTTON-PRODUCING AREAS AND AVERAGE PRICE OF 

COTTON IN THE PRECEDING YEAR, 1909-3& 
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The plant-food content of fertilizer sold intheCotton States 
has increased materiallY since 19lO, as shown by the following 
figures: "5 

Percent.. of plant-rOOd eonteftt 
State 

1910 1934 

South Carolina 14.9 15.9 
Georg1a 14.9 16.2 
Alabama 15.6 lB.1 
Hississippi 13.9 17.4 
Arkansas 13.3 19.3 
LOUisiana 14.7 19.3 
Tetas 14.9 20.0 

The amounto! actual plant food applied tbroughout the South in
creased up to 1930. Since then the aOlQunt of ferti lizer used 
has fallen off very materially. 

~I.. L. Kebrln8 and I.J. Peterson. CM"f4$ ",Colt90s:ititm Of .tWf'"iccft 'erU
HeeF3'.l J8So-1iJJ2 (U. s. nep,~ Agr. eire. 110. 31-5. 1934). pp. 13-8; recQr(1s 
ot U. os .. Departaent of .l8l"lculture. Bureau ot Cttealstr,. anc! SoU'!. 
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In the Eastern Cotton Area, ~here the greater part of tbe fer

tilizer is consumed, little change has occurred since 1909 in the 
percentage of farmers using fertilizer. The lowest percentage. 

9'+, occurred in Tallapoosa County. Alabailla. in 1909. A decrease 

has occurred in the percentage of farmers applying side dr~ssing 

to their cotton with some form of nitrogen. as shown in table 26. 

There is considerable variation in the percentage of farmers fol

lo~ng the practice of side dressing in this area, varying from 

97 percent of the farmers in Darlington County, South Carolina. 

to only 7 percent in Brooks County, Georgia. 

T.~l. 2&.- PERCENTASE OF COTTON ACREASE FERTILIZED AND SIDE 
DRESSED ON FARMS SURVEYED IN THE EASTERN COTTON AREA, 

1509-3&" 

Percent. Percent 
County of acreal5e of acreage 

and Acreage Acreage 
State Fert.l- Side Ferti- Side 

lized dressed lized dressed 

1909 1919 

Eastern Cotton 
Area 7.510 98 52 10.465 99 50 

T~llapoosaJ 
Ala. BB5 94 11 1.262 98 8 

Marshall, Ala. 695 99 56 984 98 62 
SWllter~ Ga. 1.873 100 61 2.757 99 53 
Brooks, Ga. 1.285 95 15 1.581 99 12 
Greene, Ga. 1 .. 526 99 62 1.783 99 55 
Darlington, 

S. C. 1.246 99 91 2.118 100 93 

1929 1936 

Eastern Cot.ton 
Area 11,706 9B 47 7,771. 99 47 

Tall apoasa. 
Ala .. 1,392 95 10 1.003 99 9 

Marshall. Ala. 1.616 9iI 73 1.091 99 67 
Sumter, Gil. 2,626 99 40 1.618 100 44 
Brooks, Ga. 1.639 99 7 1,286 99 7 
Greene, Ga. 2,141 99 40 1.247 100 41 
Darlington, 

S. C. 2.292 99 92 1.526 .100 97 

aData obtained In lIFtP hrlll Burve7. 1838. 



Tobl. 27.- PERCENTABE DISTRIBUTION DP FARMERS RBPORTINB THE APPLICATION OP NITROOEN, 
PHOSPHORUS, AND POTASH, IY AMOUNTS PER ACRE, EASTERN COTTON AREA, \90.-3S" 

AMount Nitrogen Phosphorus Potash 

in 
1909 1919 1929 1936 1909 1919 1929 1936 1909 1919 1929 pound. 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Less t.han 2~ 5 0 0 0 0 1.6 0.4 0.5 0.5 1.6 0.3 0.2 
2.5-7.4 0.9 1.5 1.9 2.5 46.1 42.7 16.0 12.S 44.6 33.7 17.5 
7.5-12.4 9.0 7.3 9.0 13.6 39.7 37.7 49.2 43.6 42.5 4.6.6 54.1 
12.5-17.4 17.0 10.6 11.2 17.1 4.6 7.6 15.9 21.6 5.0 9.4 16.5 
17.5-22.4 25.5 24.6 22.9 22.6 2.7 5.3 6.0 7.5 3.2 6.1 7.7 

22.5-2?4 14.1 19.0 21.7 16.2 3.2 3.9 4.3 5.7 1.3 2.0 2.6 
27.5-32.4 17.9 21.5 16.6 16.0 0.9 1.4 3.4 5.2 0.9 1.3 0.9 
32.5-37.4 6.6 4.4 2.9 3.4 0 0 0 0.5 0 0 0 
37.5-42.4 9.0 10.6 10.2 4.2 0.9 0.7 0.7 1.6 0.5 0.3 0.5 
42.5 Or o",er 0 0.3 1.4 0.2 0 0 0 1.1 0 0 0 

apata obtained 1n NRP 'arm Survey, 193$. 

1936 

100.0 

0.2 
11.6 
55.0 
20.2 
7.4 

4.2 
0.9 
0.2 
0.2 
0 
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Very lit tIe change has occurred in the amount of nitrogen used 

per acre since 1909, although there has beena tendency in recent 

years toward ligbter applications. This indicates that t~e use 

of leguminous green manure crops is effecting some saving to the 

farmer in the purchase of his fertilizer. On the other hand, 
there is a decided shift to higher rates of application of both 

phosphorus and potash. The percentage of farmers interviewed 

in tbe NRP Farm Survey who reported the application of less than 

7' pounds of phosphorus dropped from ~6 percent in 1909 to l:a 
percent in 1936, while the percentage using from 122 to 172 pounds 
increased from 5 percent in 1909 to 2:a percent in 1936. The in

crease in amount of potash is somewhat similar to tbat for phos
phorus. For instance, tbe percentage of farmers using less than 

7' pounds bas decreased from ~S percent in 1909 to 12 percent in 
1936, while the percentage using t:ai to 17i pounds increased from 

S percent in 1909 to 20 percent in 1936, as shown by table 27. 

In the past, fertilizer has usually been drilled either by hand 

or by fertilizer distributors. The applica1:ion is generally .made 

about 10 days prior to planting at 3 to ~ inches below the surface 
of the soil. 

As the average fertilizer today contains much more quickly 
soluble material than did the average fertilizer used 2S years 

ago, it must be applied with greater care tban formerly in order 

to avoid in terference with germination and early growth of the 
plant. In tests conducted in North Carolina, South Carolina, 

Georgia, and Mississippi an application of 800 pounds of a 4-8-~ 

fert ilizer applied in bands 2, 3, and 4 inches under the seed 

resulted in yields of 824, 916, and 1,026 pounds of seed cotton 
per acre respectively. When the fertilizer was placed in two 

bands at tbe sides of the seed and 2 inches belowtbe seed level, 

the yield was 1.220 pounds. With no fertilizer the yield was 

only sa? pounds. 6a Thus improved methods of placement seem ca
pable of bringing material increases in yield without added labor 

or expense. 

COTTON DISEASES 

The cattail plallt ill most areas is subject to attack by diseases. 

some of which cause serious losses. Since 1917 these diseases 

4.8a. R. 8-.11e" -The Practte':l S14e of rertUlBer APpUcatlOll Inveatlp.Uona ,. 
IN " .. ,.(can '"rU" •• "., LXXXIV. No. ? (lase)t 7-8. 
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have resulted in an estimated average reduction of 14 percent 

in the cotton crop, as shown by figure 25. In absolute amounts 

the loss has ranged from a low of ,+17.000 bales in 1922 to a high 

of 3.256,000 bales in 1926 which was. however, a year of high 

production. Losses from diseases, individually and collectively, 

are subject to drastic fluctuations. 

Fig ••• as.- ESTIMATED REDUCTION IN YIELD OF COTTDN 
CAUSED BY SPECIFIED DISEASES 

.... d on hh f"o. Plant Dbea.se- Bul
t.ti" all" PLa'll .Di.s8a.se lJe~oYte" t u. S. 0.,1.. "ar., av,.. ,hn, Ift'lntr,1 

.... -
.PA- •• t1ona' Res •• rch Proj.c:t 

A-12 

Root Rot 

Root rot is caused by a fungus which lives in the soil and 

attacks and destroys the roots. It is confined largely to the 

highly calcareous and alkaline soils of the southwestern States 

and occurs especially in tbe heavy, black waxy soil areas in 
rexas. In t his area it has been es t imated to cause a loss of 
]0 to lS percent of the cotton crop under normal conditions. 47 

fhis disease resulted in a loss to the cotton crop of the United 

States in 1935 and 1936 amounting to 5 and 2 percent respec

tively~ 4.8 No very satisfactor)' control measures have as yet 

'''ID• C. Neal and W.W.GJlbert. CottOft Diseases CM NethodsofCo"trol (U. S. 
Oept. 'U. Far •• rs ' Bull. NO'. 1745. Hal' 1lf35). p. 2. 

ol8a . '. EdsOll, J. J. WoO<!. and N.". Nanee. -Crop Losses fro. Plant. D1seases 
1n the Un1ted Stat&,s. 1935. 1 !'f\a Pla"t Diseasft ReiXK"-r (U. S. Dept. Agr •• 
Bur. Plant Industry. lQ3e). 8uppl. ill. p. 67; H. A. EdSOD and J. 1. WOod. 
·Crop LO$ses fro. Plant Diseases In tne United States. 1936.- rAe P1o:Plt 
Disease •• ,Mte-r (U. S. Dept. Agl" .. Bur. Plant indUStry. 1957). 8uPPl. 100. 
P-6 7'1. 
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been developed, but the disease may be reduced if proper care 

is exercised. The following practices have been successfully 

employed in this endeavor: t.he rotation of cotton with small

grain crops, with deep tillage immediately after the grains are 

harvested; the application of organic manures in irrigated dis

tricts; the disinfecting of isolated centers with an ammonia or 

formaldehyde solution or ammonium compounds; and the construction 
of barriers to prevent spreading. 4 & 

The length of rotation and the kind of crops included in it 

have some influence on the effectiveness 'of the control. In one 

instance where cotton followed cotton, the yield was 142 pounds 

of lint cotton and the damage to plants was 3'+ percent; while 

with cotton planted once in a 3- or ,+-year rotation, yields of 

21$ to 276 pounds were obtained, with damage to plants amounting 

to 6 to 13 percent. 50 

lu •• rlum Wilt 

Fusarium wilt is caused by a fungus which lives in the soil and 

infects the plant through the roots. Toxic substances given off 

by its growth accumulate in the cells of the plant in sufficient 

quant i ties to cause wilting and death. The disease is espeCially 

prevalent in the light sandy soils of the Coastal Plain. Under 

severe conditions the disease may reduce the yield by as much as 

7S to 90 percent. The only effective control is achieved through 

the useof wilt-resistant varieties stimulated by generous quanti

ties of fertilizer. Since the organism which produces the disease 

is able to live in the soil for several years, crop rotation is 

iheffective as a means of control. 51 

V •• llollll •• Vllt 

This disease is caused bya soil fungus which enters the roots 

in the same manner as that causing fusarium Ifilt. Tbe fungus 

causes Ifilting. mottling. and sbedding of the leaves. fhe great

. est loss from this disease occurs in the Mississippi Delta. Ifhere 

infect ion varies from a trace to as much as ,+0 percent. The 

disease is also prevalent in Texas and thronghout the irrigated 

districts of Nelf Mellico, Arizona, and California.1>2 There is, 

,.9}fftal and GUbert. 0-;. cU., pp. &-8.-~ 
5°1 _ B. ReynOlds and D. T .. KIllOUgh. tr09 Rototi.OtlS 'JI the Blcaci:land Refia. 
Of C."tnsl 1 •• a3 ('raz ... sr. E%J)t. Sta. Bull. lio. Sa6, 1&2'1). pp .. 8-10 .. 

51Neal and Gilbert, cp~ c4& •• pp. 8-12. 
6111. 8. Dept. "gr., presa relellse 1270-37. tlLrCh 11,.:- 1937. 
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&s yet, no known control measure for tbis disease; however, ro
tation with alfalfa or grain crops is suggested as a means of 
reducing infection. 53 

Pima Kgypt ian cotton has been found to be immune to the disease. 
while upland varieties sholf differing degrees of susceptibility. 

rhereforethere isa possillilityof breeding for Verticillium-wilt 
resistance. S4 

Raat la.t 

Root knot is ca.used by nematodes which bore into the roots, 
where they multiply, Hving at the expense of the cotton plant 
and forming galls or s~ellings on the roots.. Ibis disease, like 
wilt. is most common on light sandy soils of poor water-holding 
capacity. Losses to the cotton crops are as much as q percent 
annually in some States. Rotation of cotton with nonsusceptible 
crops so as to starve out the nematodes in infected fields is the 
most practical remedy.o5 

8.ctar1.1 81lght ar ADluJ.~ L •• f Spa' 

This disease is caused bya bacterium which enters the leaves, 
stems. and bolls throu~h the stomata and kills the adjoining 
cells, pr01ucing spots on the leaves, decay of the bolls. and 

dead areas on the branches. !he organisms causing the disease 
live over the Ifinter chie!lyon the seed and possibly on the dis
eased portions of cotton bolls and stalks left ontheground. The 
average annual reduction in yield of upland cotton due to this 
disease is some~bat more than 2 percent. 

Bacterial blight can be controlled by using disease-free seed. 
or seed ma;- be practically sterilized of the blight bacteria 
if treated Ifith special dust disinfectants or if delinted with 
sulphuric or hydrochloric acid. 55 

Aathraluu •• 

Anthracnose is caused ny a fungus which lives over the winter 
on crop refuse that remains. i. the field. The disease is also 
perpetuated by the organisms overlfintering 'in and on the seed 

from infected plants. fhis disease results in the greatest loss 

SSM.al and Gilbert. o,~ cit •• PD_ 12-4. 
~~ S. Dept . .. ~., Preas rUease 1270-3'1, Karch 1t~ 1937. 
$SNeU and aUbert. oft. cit., pp. 14-7. 
oeNaU aad GUbert. 0'. cit .• pp. 18-2S. 
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in localities where cotton attains a rank growth, or where rain

fall occurs at .frequent inte.rvals during the growing season. It 

is most common in the mid-South and the southeastern States. In 

some localities only a fract ion of 1 percent of the crop is los t 

from this disease, wh.ile in others the ~osses may range f,rom '10 

to 60 percent. 

Effective control can be secured by selection of seed from 

disease-free plants and by avoidance of susceptible varieties, 

such as Half and Hal! and Cook. Rotation of crops is an effec

tive supplemental control, since it reduces possible infection 

from diseased bolls and stalks whic~ remain on the land. It is 

also possible to control the disease by using 2- and 3-year-old 

seed, since the fungus in the seed dies after 12 to 1'1 months. 57 

TREATING COTTONS lED FOR PLANTING 

The small cotton seedling and the young plant are very tender 

and, if subjected to unfavorable weather during the early stage 

of growth, fall easy prey to anyone of numerous diseases. In 

some years a large number of farmers find it necessary to plant 

their cotton a second and sometimes a third time before a satis

factory stand is secured. This has been especially true, since 

the advent of the boll weevil. which has made it highly desirable 

to plant cotton as early as possible and before the soil becomes 

warm enough for quick germination. It is under such conditions 

and where the cottonseed carries disease that seed treatment is 

effective in producing higher yields. 

The possibilityo! delinting cottonseed with concentrated acid 

has been known for many years. The first suggestion of this 

method of treatment appeared in two British patents granted in 

187'1 and 1875. 58 The delinting of cottonseed mechanically and 

wi th acid has been practiced to some extent. The use of con

centrated sulphuric acid to delint cottonseed has been effective 

in increasing yield by as much as 25 percent. Its adoption was 

retarded until recently. when a continuous-process unit Ide

linting. sterilizing, and drying) was developed. The units now 

in operation have a capacity of 1 ton of seed per hour. In 

57Nea1 ud Gll.Dert. op~ cit,., pp. 18-9. 
68w• J. KUrphY. ·PellnUng CoUon seeel.· CA.-ical IMt13'ri.,s, XXXVIII. No. 11 
(leas). 128-9. 
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1935 four of these delinting units were in operation, with indi
cations that their number would increase in following years. Sg 

The delinting of cottonseed allows for 'luicker germination and 
reduces losses from damping off, thus resulting in earlier !1Iatu
rity. Acid delinting of cotton will undoubtedly be confined 

largely to the areas of the Cotton Belt where soil moisture can 
be controlled, as in the irrigated sections of the Southwest. 

The use of tllis practice will be limited in other sections because 
of the danger ot poor stands. lihen wet, cold soil conditions 
followplanting, delinted seedmay rot, resulting inapoor stand. 
whereas fuzzy seed may give a fair stand. 

Where delinted seed is also treated witll an organic-mercury 
cO!1lpound, it is often possible to plant much earlier than would 
otherwise be advisable. The protection afforded by the treat
·ment of seed with chemical dusts is not of recent origin. eo 

However, the present interest in the use of or.anic-mercury dusts 
to control certain diseases and to improve cotton production is 
relatively new. In contrast to the difficult task of delinting 
cottonsred by the use of acid, treat iog seed wi th chemical dusts 
is relatively simple and can be accomplished on almost any farm 
without much expense. The a.verage cost to treat seed is about 
2S cents an acre. S1 

By the use of organic-mercury dusts the stand of cot ton may be 
increased in many sections of the Cotton Belt by 25 to 75 percent 
before chopping and 10 to 3D percent after chopping, witb an in
crease in yield of 10 to 20 percent, or greater under severe 
conditions. e2 Tbe useot organic-mercury dusts for disinfecting 
cottonseed was reported as used on· approximately 25,000 bushels 
in Georgia, 60,000 in South Carolina, and 30,000 bushels in tfurth 
Carolina in 1936. 83 

The indications are that these dusts will continue to be used 
in increasing quantities as time goes on. The cost of labor in 

691bi4* 

IIlOH• P. saltbana Others. ChaicaJ Du.st freaCu"t oj COtto~seed fo~ Plorrth., 
~rpos.s fTez~ I~r. E&pt. St&. BUll. Ho. o31s 1936). p. 8. 

Lutner Stla_, -Why &114 How to treat CoUOlI. Seed,· PIQllt Diseas« lotes (N. C. 
Agr. &It. Sar •• alaeo., 1~~). II. NO.1. 
62.rbU.: SlD.lth~<l Others. op .. eii q p. 22: H. B. Brown and Ot-hers. ero"" ond 
So,Is l~fo~.at'o~. 1 (La. Agr. EXpt. Sea. BUll. No. 283. 1937). p. 12; C. H. 
,\radt.. ~ottOft SeedUns Dhu,ses.· 'orty-",nlh """.01 Report (5. C. E.lpt. 
Sta •• ta3e). p. 36~ H. C. Sueha, ·Some OD$erv&tlons on treating Cotton Seed 
with niltscrlptlonsot titeHethods Followed.- At.,..iculh.,..al Je1u$ LeUer~ V. N3~ a 
(Wll1Unaton. Del.: &~ 1. dU Pont.ile hellours "CO., Inc ... PUblIcity Depa.rtment. 
cb931). PP. 63-6. 

R'!CONa of htenslon S&rvlce •. U. S. Departllent at A.SrJ culture t 1937). 
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treating seed is about 5 cents a bushel, which would be 1.5 mil

lion dollars for a 30,000,000 acre crop of cotton. e4 

INSECT ENEMIES OF THE COTTDN PLANT 

There are about 2S insects which attack the cotton plant, many 

of which cause on ly mi nor losses. The major losses are due to 

the boll weevil, the cotton leaf worm, and the bollworm. 

Flgu •• 2&,- SPREAD OF THE COTTON BOLL WEEVIL, 1892-1932 

8u' •• ~ of 19r1cvltural Economics, U.S.D.A. 

C.tt •• S.II W ••• II 

History.- The cotton boll weevil was brought to this country 

in 1892. Within 30 years the infestation of the Cotton Belt was 

practically complete except for some of t.he more northern and 

irrigated regions of productIon, as indicated by figure 26. 

Losses resulting from boll-weevil damage have been estimated 

at as high as $200,000.000 in a single year. For the period 

1910 to 1928 the average annual loss has been estimated at 12 

percent of the cotton crop. 65 In figure 27 is presented the 

percentage reduction from full yield as a result of damage to the 

cotton crop by the boll weevil. The maximum reduction of over 

30 percent occurred in 1921, with other peak years 1916, 1927. 

aDd 193:a. It would appear from these data that heavy losses 

a'IbId . 
86J~ A. HyslOP. An. IsUStlte of tile IJGmee by Sase of the Itere I.~t4J1.t In.
sect Pests in tTle United Sttltes. (U. S. Dept. Agr .• Bur. Ent •• mlQD .... Dec. 
31, 1930). p. 4. 
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caused by tbe boll weevil in the past have had a tendency to 
recur at intervals of about 5 years. The boll weevil took its 
first he~vy toll in Louisiana in 1909 and 1910; in Mississippi 

'I, ••• 27.- ESTIMATED R£SUCTION IN YIELD tAUS ED BY THE 
BOLL WEEVIL, 130S-I& 
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in 1913; in Alabama in 1916 and 1917; in .Arkansas in 1921; in 

Georgia in 1921 and 1922; and in South Carolina in 1922. fhese 

dates of first heavy reduction in production reflect the movement 

of the cotton boll weevil to the east and to the north. 

The invasion of the boll weevil brought about reducti'ons in 
• 

the acreage planted to cotton in the affected regions. In Alabama 

the acreage dropped from over 3,750,000 acres in 191'1- to about 

2 million acres in 1917; likewise in Georgia the acreage d.ropped 

from over '1,250,000 acres in 1921 to approximately 2,750,000 

acres in 1923; and in South Carolina from over 2,750,000 in 1918 
to about 1,600,ooo·acres in 1923. There is some indication that 
recovery in acreage was quickest in Georgia and South Carolina, 

possibly because better-adapted varieties were available and 

methods and means of combating the boll weevil were b';,tter known 

by the time tbe weevil reached these States. 

Cont,.ol If.4SU,.U.- rhere are a number of control measures, such 

as planting of early-maturing varieties, closer spacing, use of 

fertilizer, and earlier planting. When these measures fail, and 

the insects appear in sufficient numbers (usually when 10 percent 

of the squares, or young bolls, have been puncturedl, growers 
find it desirable to apply some kind of insecticide . 

. Shortly after the boll weevil first appeared in fexas, attempts 

were made to control it with various insecticides. Not until 

1911! was a poison found, calcium arsenate, that brought effect ive 
control. 68 The most effective method of direct control is to 

dust with calcium arsenate, when ,he cotton plants are moist 

the air is calm, at the rate of 'I to 6 pounds per acre. 

number of applications necessary depends upon the degree of 
testation and upon weather conditions.e~ 

and 
The 
in-

At first most of the poison was applied by the use of hand

operated machines carried by the operator and capable of caring 

for about 8 acres of cotton in a season. This type of machine 
is still used to some extent but has been replaced by saddle, 

traction, and power dusters, and more recently by airplane dusters. 
While the power duster, operated by one man, is capable of 
caring for 300 to SOO acres of C~tton a year, }he airplane is 

.:-

88B• R. eoad. Rac""t 1'%I>8:,.i_,,*,ll riM" Oft, Poisoning CoUo", BoU Aleevi Ls 
(U. S. Dept. "gr •• Bur. tnt .• Bull. No. "131. Una). 
e?J. W. Fplsom. IftSect 6 ..... 8$ of tAa CcUon Pkult (U. S. DePt~ Agr. Farmers' 
BulL No. leeS. 1932}, p. 3. For a more complete revIew or literature on 
Insect1c1des tor boll weevll. see H. J. Re1nhard. and Y. L. Thomas. Ingestion 
of Poboftb)'tM8o"If.avi& (1'ez. Agr.Etpt. Sta.BUll. No. 4'75.1933). p ... 33. 
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capable of treating 300 to soo acres in an hour and caring for 
3000 to ~ooo acres per year. S8 The airplane was first used to 

dust cotton at the Bureau 01 Entomology Laboratory at Tallulah, 
Louisiana, in 1922. At the present time there are several com
panies that operate airplane dusting service. This type of 
dusting i·s rapidly increasing in Texas and the delta area of 
Mississippi, where the fields are relatively large in size. The 
cost of treating is considered to be n.o greater than wben fields 
are dusted by other means. 59 

The cotton bollworm has been est imated to cause an average 
annual loss ot about 2 percent of the cotton crop amounting to 
some 2lJ million dollars during the period 1910-28, while the 
cotton leaf worm was estimated to cause an annual loss equal to 
about one-third this amount. 70 The leaf worm, especially the 
early broods, by destroying the leaves of the cotton plant, often 
prevents tbe bolls from maturing. It is very destructive and 

feeds only on cotton. Unlike the leaf worm, the bollworm feeds 
upon about 70 plants, but it favors cotton among a few others. 
The bollworm teeds only lightly on the foliage. It attacks the 

flowers or bores into the squares or bolls and here causes con
siderable damal1e. fhe best means of control of both these insects 
is similar to tbat for boll weevil, that is, dusting with calcium 
arsenate.?1 

6&,.. L. ThollBsand Othera. BoU '-uuB Cotlt.,.o'b"A'irlJiane D~t:i"l ('re:a:. Agr. 
E;rpt. SU. Bull. No. 394, Apr. 1929)~ p. 33~ R. C. iiaines and D. 4. Isler, 
NocU"".,., for DwU", CotiOft (U. S. Dept. Agr. Farmers I Bull. No 1'729 • .fUll" 
Hi(4). 

89Edgar Chestnutt, -Wings Over WeeVll.· Ase,..iCtl-n Cotton G.,.~f'. 11. No.2 
(JulY UiU), 8-7. 

?OJ. A. H,aloD. o~. cit .. PD. 6, e. 19~ 
'11'018011, o~. clf' f PD. 4-7. For a aore complete l1st of co.tton insects I see 
rOl.olll, o~. cU. 



SECTION V 

SUMMARY AND CONCLDSIONS t 

Although the acreage devoted to the production of corn, Ilay. 

or wheat far exceeds that vlanted in cotton. the production of 

cotton consumes far IIOre labor. fbe great ...,oot of labor re

quired for cotton production ~y perllaps best be appreciated 

through tbe fact tbat cotton land is gone over from 15 to 20 tiES 

in tbe course of the year, except in the Western Selliarid Section. 

lI'ithin sections there has been practically Docbange in ae nOlllber 

of times overthe land since 1909. or cOllrse, the allOunt of labor 

is 1I0t directly proportionate to the nUllber of operations per

fonned, since some reqllire aoeh IIOre time than others. Tllese 

f acts do suggest. however, tbat Ii tt Ie progress has b.een _-1e 

in combiaing operations - one of the usual .eans of simplifying 

crop production and reducing labor requireEuts. 

Althoogh the general process of cotton growiog has re_iaed 

esseDtially unchanged since 1909, there are other possibilities 

of reducing the nOlllber of hours per acre in producing tbe crop. 

Chief among tltese are the adoptioB of aechanical power or larger 

tealllS, and of larger equip!leDt. To what extent have these means 

reduced the total amount of labor required to raise the conon 

crop of the country? 

In answering this question it is necessary to take into con

sideration the effect of shifting acreages into areas where labor 

requireaents. are lower. siucetlte average labor requirements for 

the conntryas a whole llight thns be reduced considerably ritltont 

any change in tbe &IIOunt of labor per acre within any indiYidual 

area. HaYing tbis point in Ilind, we rill take up, first, the 

cllanges that have occnrred in the areas that were sUrYeyed in 

the 1936 field study. Next, partly on the basis of these figures 

and partly on inforaation obtaiued fro. studies aade bytbe United 

States Department of Agriculture and varions State experimeat 

stations, we will present esti_tes of total aJIOIIDtS of labor 

used in cottOIl production for principal &reasand for the country 

as a whole. 

96 
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CHANGES IN LABOR USED IH GROWIHG COTTON ON PARMS SURVEYED 

E •• tara Saclla •• 

In 1936 the amount of labor used per acre previous to harvesting 

on farms surveyed in the Piedmont and Coastal Plain Section's was 

approximately 65 hours, and in the gastern Hilly Secti~n, 63 hours, 

as shown in table 28 and figure 28. Since 1909 there has been 

a reduction of about 1 hour per acre in the Piedmont and Coastal 

Plain Sections and about 3 hours in the Eastern Hilly Section. 

Most of this reduction occurred in the operations of boeing, 

chopping, and cultivating, while there was a slight increase in 

the amount of labor used in distributing fertilizer and in dusting 
or spraying. 

\fhen t he labor in picking cot ton is added we find that in these 

three sections the total labor per acre since 1909 has amounted 

to between 100and 120 hours, witb most of the difference attrib

utable to the variations in yield. The differences in yield 

are also reflected in the figures on hours of labor used per bale 

of cotton produced, It will be noted that when yields are high, 

the hours used to harvest an acre tend to rise While the total 

hours used to produce a bale of cotton decline. 

W •• tar. Sactl ••• 

In the hilly section west of the Mississippi River the amount 

of labor used per acre prior to harvesting was about a fourth 

less than in the three sections mentioned above. The use of 

one-row equipment and the low percentage of cot ton acreage ferti

lized were the principal causes for smaller labor expenditures. 

Since 1909 tbe labor used per acre prior to barvest has decreased 

about 5 percent, chiefly as a result of the substitution of one

row lor one-horse or one-Ilalf-row equipment in seedbed preparation 

an~ in cultivation. 

Average yields on the farms studied 'in the Western Hilly Section, 

however, were only about two-thirds as high as in the three sec

tions farthest east. Consequently, much less time was needed in 

picking cotton. rhe total labor used per acre, therefore, amounted 

to only 89 hours in 1909 and had declined to 75 hours in 1936 , 

partly because of low yields in the latter period, \fith the 

decline in yields the labor used to produce a bale of cotton 

increased trom 2~2 hours in 1909 to 262 in 1936. 
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T •••• 21.- LABOR REOUIREMBNTS POR COTTON PRODUCTION 
ON PARMI IURYBYBD, IIOl-SS" 

Yleld b 
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lIan-
(pounds Man-hours per acre hours 

SectlOD Year of lint per 
per pre- bale" 

acre) harvest. Harvest. Total total 

Coastal Plain 1909 231 66.2 53.9 120.l. 252 
1919 209 66.B 47.7 ll4.5 263 
1929 196 65.4 44.3 109.7 264 
19S6 239 65.0 53.5 1l.6.5 237 

Piedmont 1909 210 66.S 49.1 115.9 266 
1919 143 66.8 32.7 101.5 335 
1929 170 6'1.3 "37.9 105.2 294 
1936 209 65.7 45.7 111.4 256 

Eastern B111T 1909 245 66.3 4S.4 114.7 229 
1919 225 66.7 42.8 109.5 230 
1929 299 64.8 53.0 117.8 186 
1936 321 63.2 56.3 119.5 179 

Western H1117 1909 174 51.2 38.1 89.3 242 
1919 159 51.4 32.9 84.3 253 
1929 154 50.1 29.S 79.9 247 
1936 138 4B.4 26.5 74.9 262 

M1.81 •• 1pp1 Delta 1909 224 65.3 al.5 116.B 246 
1919 227 65.6 52.0 117.6 247 
1929 252 63.3 57.6 120.9 229 
1938 302 62.l. 6B.7 130.8 210 

Texas Black WaX7 1909 199 29.8 2B.4 57.2 137 
1919 172 29.0 23.4 51.4 143 
1929 177 26.6 25.0 51.6 139 
1936 170 25.4 22.3 47.7 134 

Western Semiarid 1909 127 17.2 21.4 38.6 147 
1919 163 15.6 17.9 33.5 97 
1929 1.42 13.1 13.9 27.0 "92 
1936 176 11.7 14.9 26.6 72 

aD&t& ~bt&ln.d 1ft HRP Far. SUrve7. 1130. See appendlz C tor data tor 1ndt
y14u&1 counties In these .ectloD,. 

brle14 based on Averap ;:It counties surYe~e4 (U. s. census etaU) wellhted bJ' 
Dua'er of recorda ob~ln.d 1n each. 
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In the Mississippi Delta about the same amount of labor per 

acre was used in 1936 as in the Eastern Hilly Section. Decidedly 

more hours per acre, however, were spent in hoeing and chopping 

and in cultivating, while less labor was used in flatbreaking, 

distribut ing fertilizer, and plant ing. Since 1909 .there' has been 

a reduction of about 3 hours per acre prior to harvest, princi

pally because of the use of larger eqnipment and tractors in 

later years. labor used in distributing fertilizer {which has 

almost trebledl and in dusting and spraying has increased greatly. 

With relatively high yields and high labor requirements in 

picking, the total hours per acre run even higher than in the 

eastern sections. Since 1909 they have increased in spite of 

the saving in labor prior to harvest. The increased yields, 

however~ were sufficient to overcome the increases in Labor per 
acre, so that there was a decline of labor per bale from 2'16 hours 

in 1909 to 210 in 1936. 

In 1936 the amount of labor used per acre previous to harvesting 

in the Texas Black Waxy Section was only 25.'1 bours, oronlyabout 

'10 percent as great as in the sections from tbe Mississippi River 

to the east,andapproximately53percentasmuch as in the Western 

Hilly Section. larger equipment, drawn by large teams or tractors, 

and the performance of fewer operat ions were the princ ipal reasons 

for the difference. The amount of labor used for hoeing and chop

ping was about one-half and that for cnltivating about one-third 

as much as in the eastern sections. Preharvest labor per acre 

has declined about 3 hours since 1909, chiefly because of larger 

units of power and equipment. With only moderate yields, the 

labor for barvest ing va.,> eve .. lower tban in the Western Hilly 

Section. Consequently, the total labor per acre amounted to only 

57 hours in 1909 and to ~8 in 1936. About a third of th is ap

parent dec line, however, lI1&y be attribnted to tbe lower yield 

in the most recent period. 

The lowest labor requirements per acre were found in the Western 

Semiarid Section. In 1936 only ll.7 hours were Dsed per acre 

pri(.r to harvest ing. In some parts of this sect ion the represent

ative number of hours per acre is even lower than this. Hultirov 

equipment, greater use of tractors. and feweroperat ions, together 

wi th the small amount of hand labor, account for the small number 

of hours. Since 1909 there has been a reduction of about 3~ per

cent in labor per acre prior to barvesting. 
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Among all the sections studied, the Western Semiarid Section 
sh"we.) the smallest amollnt of labor per acre, both in preharvest 
and in h .. rvestin~ operations. The total declined from 38.6 hours 
i. 1909 to 26.6 hOllr" i. 1936. Reductions ,>ccurred in both pre
harv~st and harvest labor throu~h the increased use of multirow 
,,",chinery and by substituting snapping for picking. It should 
be r~lIlP",bered that the yields in this section are typically low 
and also that the snapped cotton is of a lower grade than the 
cotton picked carefully by hand in eastern sections. Neverthe
less, the decline in hours per acre, as well as the small number 
nf hnllY'S of labor needed to 'produce a bale of cot ton, are strong 
indicat ions of the effect of mechanization on labor requirements 
in cotton productiol1. 

CKANI!S IN TOTAL LABOR USED IN COTTON PRODUCTION 

For the purpose of estimating changes in the total amount of 
labor used in producing cotton in tbe United States, the cotton
producing States were divided into six areas; the Bastern, Delta, 
Western, Middle Eastern, and Irrigated Areas, and all other States 
producing cotton. 2 Data from earlier studies conducted by the 
United States Department of Agriculture and the State experiment 
stat ions, as we 11 as those obtained by the NRP Farm Survey, "ere 
used in esti!118.tin~ the number of bours used per acre in 1909. 
1919, 1929, and 1936 f'lr cotton harvested 3 and the labor used 
on abandoned acreage.. The labor rates for each type of farming 
section of a State were weighted by census acreage data to obtain 
a State estimate. These hours per acre for States were weighted 
by 5-year average acreages to obtain a rate for each area Ifor 
instance, 1927-31 averages were used for 19291.5 The average 
hours for each area were then applied to the respective a.crea.ges 
in each area in computing the average hours per acre for the 
United States. 

~h' Eastern Area Includes Soutb carolina. Oeorgla, and Alabama. Tbe Delta 
Area InclUdes Kl8S1s.1Pp1. Louisiana. and Arkanaas. The Western Area InclUdes 
lkl&hO'IU and 'texas. The Hlddle Eastern Aree.lneludes VIrgInIa. North Carollna. 
and. Tenn..see. The Irrtp:ated Area Includes New 1"Iexleo. Arizona, and cal1rornla~ 
AI! Other States include FlorIda. Il!ln~18. Kansas. KentuckY. and MIssourI. 
3L&bcr for 1I&u.et1nl (wben cotton was not sold at &tn) "8S not Included. 
'In lltill.Unl labor used on aband"ned acreage, a total eqUivalent to the 
l&bot" for seedbed preparatton and plantlng, one-balf tbe requirements tor 
hoclna and CbOpploa. &D4 requlre.8n~ tor 2 cultlvatlcns .1.8 used. 
6acwev~r. 4-ye&r average acrea,es (1933-36) were used. to welght 1936 labor 
requ lre.ente. 
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The es.ima.ed hours used for producing an acre of cotton are 
shown in table 29, and, for the major areas, in figure 29 •. In 

the period 1933-36, according to these estimates, an average of 
85 hours was used per acre actually harvested. When the labor 
spent on abandoned acreage is included, labor requirements 'become 

88 hours per harvested acre. 

Since the period 1907-11 there has been a 16-percent reduction 
in the . amount of labor required to produce an acre of cotton. 

This includes tbe labor on abandoned acreage. The reduction in 
the over-all averages for the country is caused in part by shift

ing of production from high-labor-requirement areas to otbers of 
lower requirements, and in part by labor savings within the areas, 

both in preharvest and in harvest operations. The average total 

labor per bale6 amounted to 218 hours for the United States in 
the period 1933-36. This may be compared with 271 hours per bale 
in the period 1907-11, a reduction of about 19 perceni. 

In tbe Eastern Area 123 hours were used in producing an acre 
of cotton in the period 1933-36, or 35 hours more than the average 
for the United States. The high labor requirements resulted 
largely from small cotton acreages per farm, the use of small 

horse-drawn implements, the large amounts of fertiliz<or applied, 
and the great amount of labor used in hoeing, chopping, and har

vesting. The reduction here since 1907-11 has amounted to 7 hours 

per acre. 

The time used in producing an acre of cotton in the Delta Area 
was about 6 percent less than that in the Eastern Area and one

third greater than the average for the United States. A slight 
reduction in the number of hours has been effected chiefly by 
the increased use of large equipment. 

More labor was used in the Middle Eastern Area than in any 

other part of the United States. This is explained by the use 
of small, horse-drawn implements, the application of large amounts 

of fertilizer, and tbegreat ll1!IOunt of hand labor. Labor savings 
effected in harvesting and a few minor changes in cultural prac

tices account for a slight reduction since tbe period 1907-11. 

In terms of man-bours per bale of cotton produced, more labor 
was nsed in the Eastern and Delta Areas tban in any other part 

8600-1b • bale. croes weIght (InClUdes bauJng ana tlea and. contains an average 
of abOut 478 Iba. or lInt). 
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TaU. 29. - ESTIMATE. LABOR \l£OUIIlEMEJlTS .1Ill ~DTTIIll PBOIIUaIIIII 
IK MAJOR ~DTTDK £alAS. 1905-3&& 

MaJor ootton-produeiDQ areas 

I tea and 7ear Unl~ed 

Sh~s" Kiddie Irrl-
East.erD East-ern Delta Western I!a~dc 

Acres barvest.edd 

t t.housands J 
190'1-11 31.759 10.483 2 11 041 6.480 12.374 4 
1917-21 32.655 9.282 2.204 6.489 14._ 201 
1927-31 41.031 8.598 2.608 8.927 19.875 532 
1933-36 28.410 5.800 1.936 6.364 13.443 513 

~aD-hours required 
per acree 

190'1-11 105 130 139 l22 70 l22 
1917-21 95 120 136 114 62 109 
1927-31 85 113 132 110 54 118 
1933-36 88 123 130 116 50 127 

Man-hours requIred 
CD total acre-
age ,allllODs) 

19O'1-11 3.343 1.358 2ae 793 863 • 
1917-21 3.089 1.115 301 738 883 22 
1927-31 3.493 974 345 982 1.072 63 
1933-36 2.489 716 238 739 673 65 

Cot~D producedd 

«t.housands of 
bales) 

1907-11 12.332 4.536 1.072 2.597 3.997 3 
,l91?,-21 11.219 3.550 1.132 2.369 3.967 102 
192"7-31 1 .... e58 3.452 1.291 3.615 5.651 416 
1933-36 11.432 2.832 1.055 2.955 3.-'791 515 

Man-hours used per 
baler 

1.90'1-1911 271 299 266 305 216 163 
1.91'1-21 275 314 266 312 223 216 
1927-31 238 282 267 272 190 151 
1933-36 218 253 226 250 176 126 

a Baaed 011 ftta troll IfRP Fa,.. 8Dn". 1951. aDd rro. earlier stDdles coadDcted .. tile 
o~ 5 .. D@partaea., of ~lCllU,ure aDd _ Stat.e e:rperlMal. staUODS. Labor requlre_u 
tor _ra..'lAI t-_ cotltOD; _5 GO'" sold a~ eta) are e.ztblde4 fre. Ute eSU_Ces .. 
btnelUde. all CO~'tOR-DrOducl .. ~cea .. 
clnClUdea ... 1lU1co • .lrl&OD. ..... caI.ltOl'llta .. 
d au .... rt&U-1"Q rro. apl)8lldta A. 

BBoura are per acre Urn.ted:. 1IIl' lDc1ade uU_ted -.ours epea' _ alMlDdOlied 
ac.re.ap. SU appeDdU E... 

'500-1b .. bale. croae wellb't (11le1l1des kUln.c uad Uee aDd coa~l .. abogl; .78 Ibs. 
-ot 11.,). LaDor OIl atlaa4oaed, &creace 111 inclUded. 
*I.e ....... _.000. 
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of tbe United States. During tbe period 1933-36 this aoounted 
to 253 and 250 bours respectively in these areas, including labor 
on abandoned acreage. Since tbe 1907-11 period tbe reduction 
per bale has amouuted to 15 percent both in the Eastern Cot ton 
and the adjacent Middle Eastern Areas. In the Delta Area, where 
tbere bas been lOre change in methods aod equipment, a slightlY 
greater reduction (18 percent J was obtained. 

Less labor was used per acre of coHon in the Western CoHon 
Area than inany other. In 1933-)6 the average was 50 hours per 
acre, or 38 bours less than the average for the United States. 
This difference was caused by tbe use of large equi "",ent, less 
hand labor, and fewer 0l"'rations, as well as by smaller yields 
which required less time to barvest. Since the period 1907-11 
a reduction has been effected of about 29 percent ia labor per 

acre. This is due to the increased use of large .... chinery and 
greater power units. 

On the basis of labor per bale, however, the advantage of the 
Western Area is much less than it is on the basis of labor per 

acre, as .... y be seen in figure 29. In the period 1933-36, 178 
bours were used per bale, or 18 percent less tban the 216 hours 
used in 1907-11. The labor per acre bere in 1933-)6 was only 
42 percent as great as the average for tbe Eastern and Delta 
Areas colllbined, while the. labor per bale was 70 percent as great 
as the average for these two areas colllbined for the same period. 
To tbis mnst be added the consideration tbat mucb of the cOHon, 
particularly in the Western Semiarid Section , is ofsborter staple 
than it is in eastern areas and is harvested by snapping. Botb 
of tbese ..,an lower quality and lower price. Thus the economic 
advantage of tbe western areas over the eastern areas is smaller 
than many persons believe. 

In the period 1933-36 aD average of 127 hours per acre was 

used in the Irrigated Area. The higb figure here is largely the 
result of labor e~penditures for irrigation, boeing, chopping, 
and harvt'sting. The latter requires large amounts of hand labor 

because.of high lint fields per acre. No appreciable change in 
the hours per acre bas been effected siBce the period 1907-11. 
The yi"ld per acre increased about onE>-third, however, and tbis 
brought a decline i. the bours per bale. 

The changes in the hours per bale, as we 11 as per acre, were 

also iafluenced bysbifts in the typeol COttOD grOWD. I.Arizoaa 
a lArge proportio. of the cotton grown in the 1917-21 period was 
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of the Egyptian type. This type yields much less per acre than 

does the American type grow!' in the same area, but it requires 

much more labor per bale to pick the Egyptian cotton. By 1927-31 

most Egyptian cotton had been replaced by the American type, 

leading to a simultaneous increase in yield per acre and decrease 

in hours required for harvesting. 

Aside from the Irrigated Section, which is relatively srnall 

in acreage and production, there ,was no area in which the reduc

tion in labor per bale was quite so great as the'average for the 
cOllntry as a whole. The explanation lies in the fact that the 

change in t he average for the country was affected by the shifting 

of acreage to the Western Area where labor requirements are low, 

as well as by changes within individual areas. This does not 

mean, however, that the changes within areas were unimportant, 

since they actually amounted to 15 to 18 percent in each area. 

51tllts 'a Cell •• Acrp_,1 B.' ..... A •• as 

The chan~es in acreage raised in each rna,jor area will be ob

served in table 2g. Between the periods 1907-11 and 1927-31 the 

acreage of cotton in the Eastern Cotton ,Area decreased 18 percent 

while it increased 38 perceqt in the Delt,a Area and 60 percent 

in the Western Area. What were the causes of these changes? 

In the Eastern Area the invasion by the boll weevil was rela

tively reCE"Dt, as may be ~eeninfigure 21, and in some sections 

its influences were still felt to a greater degree than in the 

areas farther west. In eacb successive State which it invaded 
the weevil caused a sharp drop in cotton acreage for, a period 

of at least 3 or It years, and there was less subsequent recovery 

in this area than in the others. 

In the Piedmont and Eastern Hi11y Sect ions the advance of ero
sion was a factor of importance. So were the low prices of cotton 

which re-sulted in part frOl1l increased production in the Delta 

... nJ Western Areas. Finally, it is not unlikely, that the increase 

in text ile manufacture and in other industries in this area re

tarded recovery of cotton growing, since they offered alt"rnative 

means of livelihood to a large number of persons who had pre

viously worked in the cotton fields. An influence of tbe same 

type is found in the diversification of crops, at least in limited 

~reas. In the Piedmont there was some increase in tobacco pro

<.Iuct ion and, more important, in the Coastal Plain there lias a 
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shift toproductiolt of truck crops, potatoes, peanuts .. and various 
other minor crops. 

In the Delta Area a large acreage of rich,. river-bottom land 
was available for clearing and draining. In response tothe ef
forts of farmers to enlarge old farms and to create new ones out 
of the swaMps, the acreage of cotton OD land in the river-bo'ttom. 
counties doubled between 1907--11 and 1927-31. There was growth 
also in the W~slern Hilly Section. but it was at a slower rate. 

The Western Cotton Area, which s~ the greatest 
likewise under th~ stimulus to 4evelop new farms 
apply new and !lrofitable. ""'thods of mechanization. 

increase, was 
as well as to 

In Texas the 
Piney Woods. the Black Waxy .and Gulf Coast Prairies, and the 
Western Semiarid Sections all saw pronounced expansion, with the 
latter section experiencing its most rapid growth during the 
19201S. 

As has been poi.ted out previously, Blechani.ation played an 
increasing part inTexas as cotton moved frOlll east towest. With 
the low yields and low quality of the cotton in the semiarid 
section, probably very little would have been grown there withont 
the larger equipment drawn first by large teams of horses and 
later by tractors. Even with cotto. of poorer quality than in the 
eastern areas, the advanta.ge of nearl, one-third in number of 
hours per bale promised enough remunera.tion t.oc&use an increase 
of nea.rl1150 percent in acreage in the sem.iarid sect ion between 
the end of the war and the period 1927-31. 

In the period 1933-36 an average of about 2.S billion hours 
of labor was used an.ually in producing cotton in the United 

States, as shown in table 29. This esti .... te isabont 8so million 

hours or 2S percent below that for the iFriod 1907-11 and about 
1 billion hours below that for the 1927-31 period Ibefore acreage 
was reduced by the Agricultural Adjustment Administration cotton
control pians)4 There was a. reduction in acreage of &bout 30 
perce.t between t he period. 1927-:11 and 1933-36 i. all areas ex
cept the Irrigated, where the reduction amou.ted to ouly 3.S 

perce.t. 

In the Eastern Area a. estimated 716 .. illio ..... -hours were 
spe.t annually in 1933-36 as cOlllpared to 974 million hours in 
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the preceding s-year period. This latter figure represented a 

decline of nearly 400 million hours from 1907-11. 

In the Delta Area there was an increase in total man-hours on 

this crop of about 25 percent from 1907-11 to 1927-31. Theacre

age in cotton, however, had risen 38 percent in the same time. 

The reduction in the next 5 years carried laborreCluirements 

slightly below the level from which they started. 

In the Western Cotton Area the acreage in cotton expanded 61 

percent from the earliest period given to 1927-31, while the 

amount of labor used in growing it increased only 2,. percent, 

i. e., to 1,072 million hours. In the next 5 years the estimated 

labor dropped 37 percent to 673 million man-hours. 

In short, the cotton acreage of the whole country increased 

29 percent from 1907-11 to the 1927-31 period, while production 

rose 19 percent, and in the same interval the total number of 

man-hours used in growing the crop increased only 5 percent. By 

the 1933-36 period, however, acreage had dropped 31 percent from 

the 1927-31 level, production had fallen 22 percent; and the 

amount of labor required by the crop had decreased 29 percent. 

PROSPECTS rOR EMPLOYMENT IN THE PRODUCTION OP COTTON 

In view of the preceding discussion, what are the prospects 

for future employment in the production of cotton? It has been 
shown that in the Delta and in the Western Areas the amount of 

labor used in producing this crop increased about a quarter from 

the period 1907-11 to 1927-31 while there was a decline ofslightly 

over a quarter in the Eastern Area. The net change for the country 

as a whole amounted to an increase of 5 percent. It is signif

icant that where the declines took place, they occurred between 

1916 and 1929 when opportunities for employment in other indus

tries in those areas weir greatest. 7 The sharp drop since 1932 

has been attributable largely to the AAA cotton-control program 

and cannot be taken to indicate a permanent level of production 

or of employment. There is a clear tendency toward a shrinking 

labor requirement per uni t of product ion. During the years prior 

to 193.01, however, the total labor used by the cotton crop remained 
quite constant because of increasing production. , 
7 A report ot E. I. Shaw and J. A. BODk.ins on ?rends In b!ployment In Agrl
culture t l~O9-36 (WPA National Research Project. In preparation) deals more 
.peClflcallY With trenes In asrlcultural .~loyment. 
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It has been shown that the process of mechanization, although 
rapid in the Western Semiarid Section and pronounced in the Black 
Waxy and Delta Sections, has lagged behind greatly in sections 
which are hilly or are composed of small farms. The barriers 
to mechanization in such places are very difficult to overcome, 
but the very fact that other areas have made so much progress 
in reducing labor requirements and costs means added comp~ti tive 
pressure on the famer of the Eastern Cotton Belt either to fol

lOw in the same path or to shift from cotton production into some 
otber employment. The fact should "be emphasized that cotton 
growers cannot simply stop growing cotton because it yields a 
low return. fhey must find some other enterprise which pays 
better. 

It is often said that tbe position of the eastern cotton pro
ducer is made more difficult because of competition by western 
growers. This must not, however, be taken to mean that there 
is a demand for only a certain amount of cotton and that, if 
more is produced 
d.ced by others. 
size of crop to 

by one set of growers, less is left to be pro
In the past there has been no definite or limited 
be grown. As we have seen, widely differing 

amounts of cotton have been produced and consumed during the last 
three decades, but at a considerable range of cotton values. 
The increased cotton production in western areas and in other 
countries threw more cotton on the market and thereby lowered 
the price. That also lowered the total income of any grower who 
was not able to reduce his costs as much as the drop in price. 
Thus the greater production in western areas and in other coun
tries has not directly or necessarily forced eastern producers 
out of business or reduced the extent to which they were employed, 
using that term in the broad sense. It has, however, forced on 
them a lower level of income. This may even have increa~ed the 
amount they worked, since it meant that they had to raise more 
cotton if they were to obtain the same income. 

Mechanization and other technological improvements offer an 
avenue of escape to those farmers who are able to take advantage 
of them. Insofar as they can produce more cotton with the same 

labnr, they may be able to maintain their income even at the 
lower cotton price. It has been shown, however, that there are 
liroited opportunities for mechanization in many cotton areas. 
The individual cotton grower is likely to have but little direct 
conse iousness of canpet it ion between areas. He is aware only 
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that cotton prices aTe dishearteningly low, that be must try to 

do more of tbe work himself to avoid paying ont money for wages, 
and that he must deny himself and his family anything but the 

'!trict necessities of life if he is to get along at all. The 
~ypical tenant or cropper family (which produces little besides 

:ottonl, bas less to spend for itself than half of the proceeds 

from 6 to 8 bales of cotton, worth ho to $60 per bale, plus the 

proceeds from 6000 or 7000 pounds of cottonseed worth 'perhaps 

$30 per ton. The small-owner family is not always or necessarily 

better off. It is not necessary to dwell on these shockingly 

low incomes. Families have "lived" on such incomes when they 

had to. e But if they can they seek other lines of employment. 

What are some of the alternative lines of activity for a part 

of the farm population in sections which are under the greatest 

disadvantages in cotton production? There has already been con

siderable shifting into vegetable crops, fruits, peanuts, hogs, 

and other farming enterprises in some areas. This sbifting, 

however, is slow, wi tb tbe opportunities far less than the need. 

Poor as it is, cotton remains for many the best agricultural 

alternative available in the Cotton Belt. Do other industries 

have more to offer? It would seem so, judging from the rapid 

movement of industries into this area during the past lS or 20 

years. The shift of industries to the South could ameliorate 

the effects of farm labor displacement by providing industrial 

opportunities for employment. 

There are about 2 million cotton farms with a total population 

of something like 9 million persons. A great amount of labor 

could be shifted to other industries before the increase in the 
size of cotton farms and the increase in the price of cotton 

would raise the income of the average cotton producer either to 

the level of farm incomes in the North or to that of industrial 

incomes. It has been estimated that, in the course of 5 to 10 

years, a successful mechanical picker might release ull"ard of 
... half-million workers during the picking season. 9 With the use 

of larger equipment, already available, in preparing the seedbed 
and cultivating the crop, there would be only the need for labor 

in chopping and hoeing to prevent the release of this number of 

eSee ,.~,.t to 1:q Pruia'flt Oft tile Iconoaic CoJldiUotl.S 01"th.e 30utl (National 
EIIargene," CounCil. Ju17 1838) for & atatuentol some 0 tbe etreeta ot sucb 
&0 e%l.tenc,~ 

9a. L. Hor •• an4 E. O. }!eKi~~ .... CIJ4"fU ,,, 'a'" P"""ro"a I""I,..Kt: /toc""_ 
(ca' CoftOftPf.c • .yo (WPA Natlonal Research Project. Report No~ A-2. Aug. 1937) 
pp, 18-22. ' 



SUHHARY AND CONCLUSIONS 111 

pe-t'sons for the entire season. Such figures are, of course, 
largely hypothetical and are based on the assumption of the de

velopment of satisfactory new equipment. If such a development 
should occur, 'however, the rougher sections and the smaller farms 

would still be left to continue the slow and painful shift of 

part of their population into other industries, while the re
mainder aoplied available technological improvements on the more 
productive land. 

The probable amount of such a shift in employment is very 

difficult to est i_teo There are .... Dy sections even in the Delta 
and Western Areas where any large degree of mecbanization is 
improbable, and this is even more true of most of the Eastern 
Cotton Area. Nevertheless, there was a decline, according to 
our estimates, of slightly over one-fourth in the total amount 

,of labor used to raise cotton in the Eastern Area from 190'1-11 
to 1927-31. The decline in farm popUlation here amounted to 
only about one-eighth and took place Chiefly after 1920 until 

it was stopped by the depression after 1930. It seems likely 
. tbat, sbouldopportunities for employment become available else
where, a further shift in population fully as great will occur. 

In the last analysis, therefore, employment in the production 
of cotton depends not only on the progress of mechanization, 

but also to a large degree on alternative employment in other 
industries. It is clear that employment in cotton production 
is not likely to increase, and it spems probable that there would 

be considerable shrinka~e in the next 10 years if present cotton 
croppers and tenants could find other employment~ 
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Tabl. l-l.- COTTON. lCRElOE HARVESTED. 1909-36" 

(Thoueancta ot acre.) 

U.S. East. Delta West. HidOle aaDge Cali-Yea. total COt too Cot tOil Cottoa· Bast. Areae forni& 
Area Area Area. Area" ... ... 

'909 30.555 10,21S 6, ll9 11,874- 1,939 • .. 
1910 31.508 10,399 6 •• 6, 12.536 2,006 • 8 
1911 3 ... ,916 11,380 6.399 llfo,)l7 a r :M'1 • '3 
191a ].a,5S1 10,652 5.680 13,'21 a,lS~ • 9 
'9'3 35,306 .0.656 6,341 15,594 2.2.35 • 38 
191,.. 35,61S 11 ,575 6.1149 1'10,870 2,a60 D.a. 38 

'915 29,951 9.894 5,402 12,391 1,919 S' .a 
19.6 33,071 10,196 6.603 13,.c,.8a a,:u8 'S' 6. 
19" :p,aq.s 9,lsa 6,180 1,+,121 2,3a~ ~1 ,8 
19.8 35.038 lO,1'13 7,ooa IS,oaa 2,330 9S 78 
1919 33.906 9.931 6.6~7 13,7$21 a,ISS ,.6 85 

193' 3~.408 9,319 6,776 15,:no a,.-, 330 150 
1921 28.678 '1,71a S.~I 13.776 '.964 90 55 
1902 31,361 '1,1'14 6.548 1 ... ,794- 2,340 130 67 
1923 3S,SSQ 1,303 6,924 17.985 .1,604 191 83 (") 
1924 39,501 7.663 '.194 l.o.85a 2,770 285 129 0 

>-i 
1925 44.386 8.869 8.730 a.a,6a", 3,~'+ 26, 17:1 >-i 
1926 114.608 9,302 8,910 a2,360 ... 989 278 16a 0 z: 
19:&7 38,3~a 8,aq,a '1,SOO 19,290 2.541 :la8 u8 
1928 ,q,a,q.34 8.76a 9.016 20.894 a,739 326 a18 
19:&9 43,23.21 8.906 9.412 aO.989 :1,767 353 309 
1930 42 ,444 8.959 9.593 20,067 :1.667 338 270 
1931 38.704 8,U,4 9,1.11 18,130 .1,326 301 19:& 
1932 35.891 7.3a8 8.8S~ 16,~ 2,384 :la5 1a3 
1933 29,383 5.859 6.662 13,939 2,019 235 a08 
193~ 26.866 5,561 5.886 12,'1"+1+ 1.786 aa6 :103 

1935 201,335 50760 6,002 12,975 1,718 250 218 
1936 30,054 6,o.ao 6,905 14,12q. 1,Sal 3:lS 368 

·CO.PUIld r"olldataobtalned r .. OIll t.he Bu .... u otAsrleu!tural Econolllcs, ONe. Helleo and ArllOfta OD1, Stat •• r.pottl01 cottOD. 
U. 8. Departmellt ot Agrl'culture' .IUIe R. O. Dr-euler, Jr. and oJ, •• dkoUDdld ott rro. conalderatlon or _180111aneoul 8tatel~rllUrl •• Hopkins. t"'uds~" 8i.z. IIncI PrOdUcE '071 01 the,AggufIJte 'an 'nt,.rprhs. 
190(1-38 lW'orka Proarou Ad_lnUtr.Urlfi. NoUona Ra.,nch ProJect. ·L ••• tbaa 600 acr.8. 
Report No. A .. e. July ltael Q· .. ·Da~ not ,vall.bl •• 
bytrllnla, Hortb Carolina. and T.nne ••••• 



Table A. .... - COftOM. tlltLD PER lCg, 1909-36" 

(I\,U'III. or llnt) 

U.S. BaSt. Delta West. Middle 
Year Cotton Cotton Cotton East, Range Cali-

total Area Area Area Area b Area c tonia 

1909 'S6 .83 .6. '" 41.3 f 
1910 176 ••• ISo 's' 25' , 358 
1911 2'5 258 .8. .,6 ,., , , .. 
1912 201 I., .86 206 '5' I ,65 
1913 .. , '33 "3 '41 '56 , 

33' 
1914 •• 6 •• 8 20. 188 .8, n .... 341 

"'S '78 '96 .8, ... '5' 2684 3.8 
1916 .66 154 173 ••• •• 8 .68' 3' • 
1917 .6, ••• '95 '38 .8. 268' .28 .. 
1918 .6. '" '9' '.0 '5' a67' .87 '" 1919 .66 .83 15. 143 • 58 270' .6 • '" '" .8, 188 ,,6 212' 

:z: 
1930 177 .,. "12 '" 1921 I,. '3D IS. 1.0 .66 239' •• 6 ..... 
1922 '" 136 17' 124 '59 21" IS. 10< 

1923 .,6 12' 110 133 '38 270' 313 .. 
1924 165 ". 178 .oB .1. :27" .87 

'925 17. 18. 246 I •• .6. J31 • 33' 
1926 '.3 205 '29 '58 .. - 339' 387 
1927 .6. 175 .85 '3. .35 3~0' 340 
1928 .63 '56 .8, ," .28 348" 378 
'929 .6_ .88 .,. 116 »6 329' •• 0 

'930 '57 .17 '5' 116 '" 36l' 468 
1931 ... . .. '39 '74 .86 343' 

_., 
1932 ,,- ,6. ,68 .6. a)5 300' 50, 

·.33 "3 2>. '9' '95 276 386' 50. 
1934 '72 223 20, ••• .87 438' 556 

1935 .86 '38 ... 130 '56 ~oa' Sill ... 
'936 197 ... "5 .0. .83 q.u' 57' ... 

'" aeo.pu,d rrO.data obt.alned rrollll ttl, 'ur ... 11 or -'.Irlaultural tcollo.lca. GAverale or 1817. line. and U)10. 
U. 8. D.part.enr. or AlrlcUltl.lte' , .. R. O. Btushl', Jr. 1.114 J. At. ·Ce.lcUlated 11'0 •• crus, IIld 11lu. prOdu~lol). 
lIopitln •• ''',lI4s 'nSLIt, aftd: I'fCd,w;6h" of .h. Jf"""rllh 'Il.,.. 'nh,..,."., 
1909~36 (wortts maresa ,w_lnJitrat1cln. Nat. Dna aU"rcb proJ.ct, 'e •• e t.oo •• an tor calculation. 
Report No. A-I'. JUI)' lQ3B). D.a·Dat .. not &Y&11aOl •• 
°VlrllOl., Nortb l;aroUna. IJId T.nne ..... 
CHew "eKICO lAd Art~ona only Br.at,s report!nl cot.ton. 



Table &-3.- COTTON. LINT PIIODUCTI0lI.·1.801I-36& 

(Thou_tutU or ftOO-pound bale,.) 

U.S. 
lut. Delt& West. Middle 

R •• ge Cali-Yet.r Cotto. Cotton Cotto. But. 
total Area Area. Area Area'b AreAl: forda ... 

1909 10.00S 3.9.37 2.0,.9 3,0&8 8S8 
... , CII 

1910 11.609 4.124 2.330 3.97:& 1.0S3 , 6 
1911 15,694 6,133 a,sa8 s.a78 1.556 , 

'0 
191a 13,703 4,:&99 :&,:&14 5.901 1,167 

, 8 
1'&3 UI-,lS3 5.188 a.8aS 4.785 1.195 , 19 
1914 16,11:& 6.000 a."111 5.8S4 1.340 n.a. a7 

1925 11,17.3 4,061 a,lU 3.867 1.018 3" 9 
1916 11,448 3,:&83 a,389 4,550 1,064 8" 41 
1917 u.a8q. 3.636 a,519 4.084 877 a3 37 
1918 12,,018 '1-.491 a,801 3.274 1.253 S3 47 
1919 11,411 3.796 2,143 4,l1S 1,163 60 47 ,- 13.4:&9 3.699 ,..497 5.681 1,:111 loa 67 
1921 7,~S :&,121 1.889 a.6'1' 1,0~ 45 .6 
19"" 9.755 3,028 a,344 3.849 1,270 59 21 
1923 10,lq.Q 1, ""3 1.594 4.996 1,296 108 54 n 19 .... 13.630 2,'195 2.686 6.460 1.219 165 77 0 

16,),05 '"" 1925 3.405 4.501 5.854 1,670 185 12. '"" 19:06 17.978 3.998 4,2U 7,q.Ol 1,71$ 197 131 0 
z: 19:17 la, 956 3.0ao .1,901 5.389 l,aSl ,60 91 

19a5 lq.,q."1' .1.861 3,409 6.310 1,309 '37 1'73 
19"9 14,&15 3.509 _ Ih165 S,083 1.309 a43 '59 
1_ 13,932 ,..,060 3'.049 4.891 1,195 ass a64 
"~9'31 1"1.097 3 ,ala,.' , 4,,$58 6.58. 1,393 3.6 177 
1_ 11,003 a~S16\i 3.111 5.584 1,1'4- 141 12, 
1933 13,049 a-,809.\' a.680 5.69'1 1,16S 190 a17 
'934 9.636 3,595 2,496 a.7aa 1,0'1a .. , 259 

1935 10.638 a.86o 03.668 . 3.sa3 "9 alO 239 
1936 12 ... 0'1 3 ... 0.$0 3.968 ·3,a3$ 1,077 a80 440 

·CO.Plled troll daU obtaln.d trOll the "Bureau of Agrlcult.ural teon,,_S n. ON .. "lxSeo au'_ArUlTna oa17 8cewa report-Inl oott-on. 
U .. S. Depart..nt. Of Alrlculturei ,ee R. O. Bressler, Jr. and J ••• GRolinded ott rt"oa .'coDeldera.otOD.;:M*Secellu.eoua atat .. • rlpr ... Hopkins, rrifftM,",-Sin CltUll't'Qtl1KUon 01 the Af't'e'{o,e 'Clr.'''h-r~'''he. 
1£/09""3tJ (Wor". PT..,.. •• 4d.ln1lJt .... Uon. Hat ona R .... rcb ProJect. 'aaa. too .~ll to~ o.lo~l.~. 
Report No. A~e •• JU1' IQa8). h,r.-·Oata aot ..... ll·.bl •• '>" rl181a, HM'IID- '''1'01 tna, ad Tennea.ee. 



1909 

Section, count" Nwer 
Acreage 

NUMber 
aDd State of tanns 

per t81'111 
of t&1"8IS 

surveyed All Cotton surveyed 
crops 

Coastal Plaha 169 8, 36 ... 
Sumter, Ga. n 116 51 06 
Brooks r Ga. 43 98 3. S. 
DarliagtoD, S. C. " 71 30 61 
MadiSOD I Hiss. .8 6, 36 53 

Pledmo.t 89 S, ., uo 
Tallapoosa. Ab .• 3. .. '3 56 
GreeDe, Ga •. SO 65 30 58 

Basten Billy 
Marshall, A)&, o' 00 .6 5' 

W.stern Rilly 8. 6. 38 '0' 
White. Ark. 38 .. '5 •• Rusk, Tex. '3 ,. SO 53 

Mis*issippi Delta 
W&ShingtOD aDd . Doli Vat, Hiss. 3S ". 11. .0 

TeJ:&s Black Waxy Prairie 
Ellis, Tex. ., IS' ,6 ., 

Western Semiarid .6 '3' •• 99 
Lubbock, Tex. • u. . ' .. 
Tillman, Okla. •• '35 So 55 

1919 19>9 
Acreage 

NUlllber 
Acreage 

I"'r tam 
of farms 

per farm. 
All CottOD surveyed All Cotton crops crops 

100 4' 311 8S 3' 
140 60 ,6 98 3' 
1011 '9 '5 86 .. 

81 3S S. ,. .8 
So .. ,8 86 43 

S9 27 '56 S- '3 
SO '3 ,6 03 .8 
6, 3' 80 6S .. 
42 19 80 .. •• 
,8 .. .6. '3 .. 
'0 39 80 63 33 
86 49 8. So SO 

'03 '30 ,6 .. , 156 

'S6 83 80 ,.S So 

'59 68 .6. '00 ". 
141 66 8, '0 • laO .,. ,0 '5 '9· 10' 

Number 
of tams 
snrveyed 

311 
,6 
'5 
S. 
,8 

156 
,6 
80 

80 

.6. 
80 
8. 

,6 

'80 

.6. 
8, 
'S 

1936 

Acreage 
per fAm 

All CottOD 
crops 

80 •• 
89 ., 
83 " 69 19 
80 31 

.6 ," 
00 13 

5' IS 

38 " 
6. 30 
S, .s 
7' 3S 

.,, 108 

•• 6 '3 

'00 98 

'OS uo 
'.S 83 

.. ... ... 



APPENDIX B 

CULTURAL PRACTICES FOLLOWED ON FARIIS 

SURVEYED, 1909-36 

and 

APPENDIX C 

BOURS OP LABOR USED PER ACRE ON FARIIS 
SURVEYED, 1909-36 

These appendixes consist of 37 pages of statistical material 
summarizing by counties and for the years 1909, 1919. 1929. and 
1936 tbe infomation indicated in . the above ti tles. The data 
Were obtained in tbe 1936 field study of theJiPANational Research 
Project and are based on the memory ot the tamers interviewed. 
Since these detailed statistics are of interest to relatively 
few readers of this report, they are. not included here. Two 
typed copies were bound separately and were deposited in the 
Library ot the Bureau of Agricultural Economics of the Uni ted 
States Department ot Agriculture at Washington. D. ·C. 

A list of the tables included in these appendixes follows: 

APPENDIX B 

Table 

B-1. Number of scbedules Obtained, acreages 01 cotton and 

of all crops on fams surveyed. for specified years, 
1909-361 

B-2. Percentageo! tamers following specified prebarvest cul
tural practices in producing cotton, 1909-368 

B-3. Percentage of famers following specified harvesting prac
ti ces, 1909-368 

B-,.. CuI tural practices in the production of cotton, 1909-363 

B-S. Average alIIOunts of tertiliz.er, side dressing. and manure 
applied per acre on fams reporting. 1909-36 ----

18am8 data all in table ,1-40. . 
'Tabu.latect bT •• thods U8ed and !lumber ot tlmes performed •. : 
SThe table pre •• nte the average number 01 tlltes (averas. of all fanas 8Ul"
v."d) each operation was partora.d. 

118 



APPENDIXES BAND C 119 

APPlIN DIX C 

Table 

C-1. Hours of labor used per acre preceding harvest by ope.
ations, 1909-36 

C-,.. Estimates of labor used in harvesting cotton by ope.
ations, with yield per acre and amount pickedperlOOrker 
per day, 1909-36 

C-3. labor used in producing cotton, 1909-364 

6Presented as total &Rount 01' labor par acre WItb subtotalS ot preharveat 
&n4 barvest labor. 



Table D-l.- PERCEllTAGE DISTRIBI1'l'ION OF FARMS REPORTING RECOGNIZED VARIETIES BY PRINCIPAL VARIETY REPOR'rED 
III TIlE THREE IIAJOR COTTON AREAS. 1909-36a 

Percent ot farmer. reporting 1n -

Variety Ea.tern Are .. Delta Are .. We.tern Area 

1909 1919 1929 1936 1909 1919 1929 1936 1909 1919 1929 1936 

All nrietie. 100.0 100.0 100.0 100.0 100.0 100.0 100.0. 100.0 100.0 100.0 100.0 . 100.0 

Improved varietie.b 72.9 84.S 86.8 90.5 69.7 78.1 91.1 92.9 89.9 81.4 68.1 56.2 

Cleveland .. nd Cleve-
land Big Boll 47.0 38.2 14.8 8.9 24.4 10.2 1.4 0.4 0 0 0 0 

Cook 5.1 8.4 8.7 8.3 0 0 0 0 0 0 0 0 
. Petty, I Toole 5.1 6.8 8.8 7.0 0 0 0 0 o. 0 0 0 
Toole 2.9 6.8 11.0 9~S 0 0 0 p 0 0 0 0 
Ruoker 3.5 7.5 13.2 8.2 .0 0 0 0 0 0 0 0 

D. and P. L. 4.0 5.4 ~.4 13.1 0 1.7 9.9 21.S 0 0 0 0 
Coker 0.6 3.4 9.7 7.7 2.4 7.5 4.2 0.9 0 0 0 0 
Lightning Expres. 1.2 2.0 4.2 3.5 4.6 5.B 0.4 0.4 0 0 0 0 
Stoneville 0 0.4 1.4 4.0 0 0 1.0 2.8 0 0 0 0 
Wilds 0 1.2 2.6 5.0 0 0 2.9 2.8 0 0 0 0 

Poeter 0 0.4 1.2 2.3 1.1 4.2 2.3 '().9 0 0 0 0 
Farm ReUet 0 0 0.5 10.3 O· 0 1.0 10.4 0 '0 0 0 
Rowd.el1 0 0 0 O· 23.2 17.7 10.4 5.4 29.2 8.2 1.2 0.6 
Halt and Halt 3.5 5.0 S.S 2.9 7.0 U.S 11.4 10.4 2.So 12.3° 19.40 !l.r' 



Delto. 0 0 0 
Mloeclel 0 0 0 
.leal .. 0 0 0 
l/ebane .. nd .trailUl 0 0 0 
Bennett .. nd Lane Star 0 0 0 

Kuab 0 0 0 
LaiIlduLrt 0 0 0 
Bryant Me ban. 0 0 0 
QlI&lla 0 0 0 
W .. tson 0 0 0 

Unimproved varieties 17.8 5.3 1.8 

Peterkin 7.6 0.8 0.2 
King and King improved 6.1 2.0 0.'" 
Poulnott 6.1 2.5 1.0 
Blaok Rattler 0 0 0 
Balt and Balt 0 0 0 

other varietie. 9.3 10.4 11.8 

"Dat .. obtained 111. NI!P Farm Survey, 1938. 

blmproV8d varieti •• ol .... iti.d Oil. baai. ot State 
report •• publi.hed. J. O. Ware, Extent ot 
1m roved Varietiel of Cotton in the Unit.d State. 
U. S. Dept. Agr. Le .. flet, mimeo., 1937 • 

0 2 .... 
0 0 
0 1.1 
0 3.5 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0.2 20.9 

0 0 
0 11.6 
0.2 0 
0 9.3 
0 0 

9.3 9.4 

7.5 19.8 15.9 0 0 0 0 
1.7 17.'" 15.4 0 0 0 0 
"'.2 8.1 4.1 0 2.8 4.8 2.9 
3.:5 0.9 1.8 41.2 43.2 22.1 20.0 
0 0 0 5 .• 6 6.0 0.3 O.S 

0 0 0 2.S 6.0 11.9 1.2 
0 0 0 1.1 1.1 0.9 3.5 
0 0 0 1.1 1.7 2.3 2.9 
0 0 0 0 0 0.9 1.9 
0 0 0 1.1 1.1 2.3 1.2 

9.2 1.'" 0 7.9 18.0 41.6 43.8 

0 0 0 0 0 0 0 
8.'" 1.0 0 0 0 0 0 
0 0 0 0 0 0 0 
0.8 0.4 0 0 0 0 0 
0 0 0 7.9d 18.0d 41.&d 43.8d 

12.7 7.5 7.1 2.2 0.8 0.3 0 

~ .. lt and BaIt a. reported in Oklahoma. 

dsaU and Halt u reported 111. 'l'exai wh.,.., not 
oonaidered .. I improved. 

... 
I!:I ... 
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Table D·2.· AVERAGE STAPLB LElIGTli OF AllERlOAN lIPL&l'ID OOI'TOII III tIIB 
UHITED STATES AIfl) III 'tHE TliliEE IlAJOR COTTOII AREAS, 1928-36" 

Un1tec! Eastsrn Delta lfeetem 
State. Ar_ Ar ... Area 

-
Y ... r Six. Six· Six· Six· 

teenth. Inches t"""tho lnahe. teentho Inchee 
to_h. 

IncIuto 

I 
of an of an of_ ot an 
inoh 1nsh inch inch 

1928 ! 15.18 0.949 14.64 0.915 15.95 0.991 15.01 0.938 
1929

1 
15.11 .944 14.43 .902 15.95 0.991 14.80 .925 

1980 15.22 .951 14.66 .916 15.94 0.996 15.10 .944 
1931 15.44 .965 14.89 .931 16.38 I 1.024 15.OS .941 
1932 15.45 .966 15.04 .940 16.41 

I 
1.026 14.96 .935 

1933 15.55 .912 H.99 .. 931 16.14 1.046 15.18 .949 
1934 15.58 .. 914 15.11 .948 16.60 1.038 14.14 .921 
1936 15.41 .96'1 15.10 .944 16.42 1.026 14.84 .928 
1936 15.78 .986 15.49 .968 16.56 1.035 14.16 .922 

SData tor, 1928-33 obtained. or derived from Grade. Sta Ie L h. and 
'fenderabll1t ot Cotton in the Unitec! Statea 1928-29 to 1933.34 tJ. S. 
Dept. Agr. Stlltlstloal Bull. 110. 52, 1936 , pp. 11-221 1934 from ...... tor 
1928-29 to 1934-35 (Stat1stloo1 Bull, lIo. 66, 1931). pp. 21-3; 1935 trom 
"" ... tor 1928-29 to 1936-36 (StIltistiool Bull. 110. 50, 1937), pp. 11.91 
1936 froa ..,... tor 1928.29 to 1936-31 (mimeo., July 1931), pp. 22-3. 

Table D-3 •• TEIIllERASlLITY OF AllERlCAlI tJPLA!l1) COTTOII GlllllED III Tim 
UlIITED STA:rES AIfl) III THE TliliEE 1lAJ0R COTTOII AREAS, 1928-3s& 

(Tenderllble cottonb ... a percentage of all cotton) 

y tJn1tec! Bastern Delta Western ear State. Ar_ Ar_ Aroa 
I 

1928 81.8 83.1 81.2 79.9 
1929 15.1 69.4 a9.1 69.3 
1980 84.6 78.0 90.3 85.1 
1931 89.3 94.2 92.1 85.5 
1932 90.5 92 .. 0 95.1 81.5 

1933 93.1 I 93.6 98.3 90.8 
1934 90.1 90.6 95.3 83.4 
1935 80.2 81.0 94.6 69.6 
1936 87.0 95.4 94 •. .. 70.6 

&nata tor. 1928.~~ from Grade. Sts 1. Len 11, and Tenderability ot Cot. 
tOD 1n the Un1ted States. 1928-29 to 933- 4 •• • gr. ta-
t1stical Bull. 110. 62, 1936). pp. 115-611934 fro ........ tor 1928-29 tn 
1934-35 (Statistioal Bull. Iio. 56, 1937 , pp. 65-61 19~5 &Dd 1936 trca 
.... tor orop of 1936 (preU ... rel __ • m1::DeO •• Apr_ 19S1). 

btenderable 1D •• ttlem_t of" tutun contraot.. In ~neral. tcderable 
oottou inolude. all exoept. ootton Morter than T/8 ·inoh in 'Staple. re
g&rd.l ••• ot grade, and oottoa of" oertain ot the lower gradea in the 
'Varioua aoio!" !roup. lrroapect1Te ot etaple length. 



APPENDIX D 123 

t&bl. ~.- TOllS OF FERTILIZER COl/SUllED lJI '1'IIE 'lIIREE 1lAJ0ll 
cerrOli AREAS AlID PliI CE OF COTTOlI. 1909-35 

Fertilicer conaumed (thousaDds ot tons'" Price of 

Year 
oottoll 

Ea.ate .... Delta Weatel'll. (cent. 
Total Area Area Area per poUlld)b 

1909 11 .... . n.a. n.a. Il.a.. 13.60 
1910 2.106 2,422 251 35 13.96 
1911 S.0Z5 2.692 219 64 9.60 
1912 2,146 2.442 246 59 11.49 
1913 2,610 2,314 279 77 12.51 

1914 II,S62 2.970 1I0l1 79 7.S6 
1916 2.061 1,846 185 20 11.22 
1916 2,062 1,181 ZlI8 4lI l'.S3 
1911 2,2214 1,957 ZlI3 44 21.12 
1918 2,613 2,218 214 61 28.92 

1919 2,646 2.3211 272 50 36.41 
'1920 2.866 2.477 S19 69 15.92 
1921 1.447 1.l5OlI 120 24 11.01 
1922 1.62S 1.333 254 SS 22.81 
1923 2.292 1,811' 393 82 28.69 

1924 2,540 1.980 428 132 22.91 
1925 2.848 2.260 492 106 19.59 
1926 2.885 2.236 619 1SO 12.41 
1927 2,390 1.918 387 85 20.19 
1928 S,l09 2,363 6011 153 11.99 

'1929 3,169 2.304. 669 206 16.19 
1930 3,211 2.322 7111 152 9.46 
1931 2,131 1.705 354 12 5.66 
1932 1.197 1,009 161 37 6.52 
1933 1.609 1,285 188 36 10.17 

1934 1.821 1.480 280 61 12.36 
1936 2.068 1.663 M6 69 11.09 

aData obtained from lIat1 ...... 1 Fertiliser Aa.ooi&ti .... aDd 
u. S. Department ot Agriculture, Bureau of Chemistry aDd Soila. 

bAgr10ultural Statistica, 1931 (U. S. Dept. Agr •• 1937), 
pp. 88-9. 

ll.a·Data not available. 



Tabl. 1-1 •• LABOR 1l5BJ) IR PRODOOIRG CO'l'1'OII IR TIll UNITBD STAT&S 

'l'houandl ot aare.- Millions ot man·hours on • HOurs per harYested HOur. per bale 

Cotton.produclns aore onb - Production produoed tor" -

area and state (thousand. 

Harve.ted Abandon,d Total Haneated Abandon.a Harvested Total of bal,.)B llarvested Total 
aorell&" eorell&" eorell&" .. orell&" .. oreea.4 crop oropd 

1907·11 

UDU.4 stet., 

Iut,m 
("'l 

Soutb Carol1Da 0 
Georgie ',au 108 595 591 • 128 129 2,011 293 295 >-i 

>-i AlebEe 3,511 65 417 414 1 118 119 1,178 384 326 0 z 
Delte 

Mlssi .. lppl . 
Louldana 42 140 1 128 183 406 340 344 
ArlamJlu 73 838 3 116 117 856 268 271 

"stem 
'1'ezu 
Otlebcme 2,372 92 179 178 II 75 

Il1d41, Zastelllle 2,041 37 285 2840 1 139 140 1,072 265 266 

lnigatea beet 40 • • • • 122 122 a 16& 163 

All otber 377 13 4lS 4lS • 114 1140 127 &39 S:!!9 



1917-81 

lJII1 te4 Stat •• 

'lastel'D 
Soan ClIl'OllJl. 
Cleo"81. "',- 503 " 114 116 1,575 319 322 
Al.al> .... 2,~2 U6 8 105 106 653 377 379 

Dea. 
lIi •• i.s1ppi 
Loui.i .... l,l!I5O 400 148 146 1 117 118 438 3340 337 
AzoIaIu .... 2,_ 69 273 271 a 109 110 971 279 281 

...... em > 

"" Tan. "" Oklllh .... 2,787 19' 190 187 a 67 68 87" 21" 217 '" :z: 
0 

1I1W. Iut ...... 1,1104. 401 301 199 I 136 137 1,132 26" 266 
.... 
>< 

Intpt.4 A:I.'O .. t 101 7 22 82 • 109 109 102 216 216 '" 
All oth ... 171 II 30 29 • 107 111 99 193 1!03 

8" footllot •• at .114 or tohl •• 



Table 1-1.- LABOR USlD IR PRODUCING CO'MON IN THE UNITED STA'l'KS - Continued 

Yearl,. A'l8rqe. tor 1907-11 to 1933-36, by 51;a\88 

1boWlande or aore.- Killion. of man-hour. on • 
Hours per haroe.ted Hour. per bale 

aore anb - Prcduotton produced tore -Cotton-pr04uc 1111 ( thou. and. area and Sbte ~8D40n.4 Harvested Abandoned Total Harvested Harve.ted Total ot balea'" Harveateel Total 
BCl"8*'88 I·""eae aore. aore. lorell&ed orop oropel 

1927·:n 

UI11\.4 Stetes 

leoh"" .., 
South Carolina 0 
0.01'81. >-l 
AlIII>_ >-l 

0 

"" . Delta 
KlIo1 •• ipp1 
Lou111ana I, '199 28 206 205 1 114 115 7~ 280 281 
Arkan ... 3,253 72 337 335 2 103 104 1,288 260 268 

Wen 81"1l 

Talt .. 
Okllll> ..... 

K1e1c1l. lute""e 2,608 36 345 11.3 1 138 132 1,291 266 267 

1rr1pted Areat 532 10 6S 6S • 118 118 4016 151 151 

All otber 51;.to.8 • 91 111 57 118 • 11. 116 ass 240 240 



Iut .... 
Soutb Caroll.na 
Georgla 
Alab ... 

Delt. 
1I1 •• 1 •• 1ppl 
loul.l""" 
ArIwuoao 

lI.at .... 
'l'ezao 
OIdal" ... 

II1d410 EutomO 

bril!Ilt04 mat 

All atb ... 

1,836 

513 

238 

65 

236 

"' 58 

aUata trem U. S. Department ot Agriculture, Bureau of 
Agrloultural Ie .... i ••• 

bAnl'O/lO bou ... per ..... to .. State. ( .... rk.UDf! o",.lud.d) 

6S 

sa 

W ..... al.ulat.d 1>,. wol/1btlDII the houra pe". .e ... 111 .e.UoD. 
Wlthll1 Sht.., a. abtaill.4 111 tho IIRP 'IU'III S"...oy ... d .101'-
11 .... tU41 •• , 1>)' tho oattOll •• "'11$. 111 .... h ' •• Uan, ao ... -
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of otu.t,y 

NOonl' 
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Alob_ 

1928 61 nl 111.1 'fe." Sl.1 USDAb 
1918 .90 194 117 87 60 USDA Dull.l000.t.6,e 
1919 M 192 120 89 61 USDA 8011.1000, •• 6,8 
1921 112 110 101.9 '10.1 11,8 USDAb 
1918 90 221 127 78 61 USDA Bull.l000.t.6,8 

1919 T9 2'12 128 70 68 USDA Bull.l000,t.6,e 
1928-294 108 168 111,9 68.S 6S.8 ABS tAll.2S6,4e".tra. t.lS 

1918 n •• , Il, •• 121,9 89,. 62.6 .olyteohnio lnat.IEt.Sertio. Cir.S3.p.44 
1918 89 172 124 86 39 USDA BQll.l000,t.fi,8 

Arbema 

1920-30 D,., n,., D. .... ze nit, AES Bull,I46.t,l.S,.,',9 
1928 (t) '20 S6-3~' II. l2-3el Bxt.Clr.60,p.8, t.l,_ 
1928 Il •• , 496 D. ••• 22.9 D .... AES Bull.139.t.I-III 
1929 61 '67 Il .... 19.5 Il .... AES Bull,l&e.t.l,3 •• ,',' 
19SO S8 '7' 11, •• 19.6 D .... AE8 Bull.l46.t,I,a ••• ?. 
1928 D, •• 179,6 

~h 2'1.S D;t, ABS Bull.1~9.t.I-III 
1928 (t) ~20 37-41' Ixt.Cir.60.p.SJ t.l •• 
1929 S6 III 11 .... 10.S n.A. ABS Bull.146,t.l,I".1,9 
1.SO 29 Sf8 Il .... 18.5 11._. ASS Bull.146,t,l.3.t.?9 

Al'km ... 

19204 Il.a. 6001 ll,7j 8.8 j 6,lj USDA Dept.!ull.ll81.t.l, pp.1G-a 
192'1 .... 6001 9,<&3 '.IJ 6.1 USDA 001"'08011,1161,_,1, pp.l0.2 
1920 Il ••• 8001 9,6J , •• J 6.2 USDA Dopt,3ul1,1181,t.l, pp.l0.2 

1929 9' Il .... 190.0 7&.1 l1S.9 USDA Tooho8011.197,t,lS 
1929 21 n .... llT.5 to.T '78.8 USDA feoh.Bull.'9T,t.16 
1929 '0 11 .... 1'78.1 8t.6 108.5 VSDl Teoh.Bull •• 97.t.15 
1929 11 .... 188.7 90,1 9608 USDA feoh.Bu11.'97.t.ll 
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J'a:ltttn 00. 1.14 29 •••• 9.a.1 'D .... ..... 1JS~ ¥.Bu11.1181.*.l, pp.l04 :r ... lbae'I' Co. 1925 6!! 114 84.2 61.0 21.2 USDA 
We Co. 1919 sa ITt lS4 109 && US~Ball.1OOO.*.6.' 
... Co. 19111 52 M l1li.4 67.1 %S.l USDA 

... .t.a.lppl CO. 191104 D .... 8001 11.g.l 6.8.1 5.13 ~ Dept.Ball.1181.t.l. pp.10-1 
P,;t]."*1 Co. 19204 D ••• Goo1 11.13 •• 0.1 •• 1.1 USDA. Dept.Ball.l1Sl.'.1. pp.10aZ 
lito"" 19 •• 4 Il." ..... 112 a ••• D .... tJSJll D ... 9ttll.lU8 • ...-.VIU 

ftorlda 

""NIl CO. 1924 14 189 108.' 49,6 69.' 'I1D.1Y.of n ... 11 

Ooore1o 

BI'CIIDk. Co. 181. 1411 .99 15.'" b ••• It.a, USDA Bull.6.a,p.2. t.xvIII 
Gr ... Co. 1916 .,. 260 1>1 ,. 51 USDA Bull.lOOO,t.6,' 
GNne 00. 1919 ,. 2U 108 a3 fa US~Bo11.1000.~.5,. o-r. ... 00. 19113 60 168 IS0.1 90 .. 59.' USDA 
t.ur .. Co. 1918 8. 211 126 81 M USDA Bal1.1000,t.6.' 
Laur .. Co. 1918 11 91 78 66 2S US~ Bull.l000,t.6,' 

LIaoIltooul Voll.,. 1911. 49 n ••• 99.? n.s 68.S Al!8 Bo11.m,t.xvIU,xm: 
IU.toheU Co. 1111. 60 15. 100 61 a. USDA Bull.l000,t.6,' 
Pl._oat 191e4 D.a. Il ... 147.9 91 •• 64.& Stat. OQll.D. 
Pl."""""" 19119 60 It"a. lae.9 68.9 70,0 Al!8 lIuu.m.t.xvIXX,JIIX 8011tho ... Couto!. _ 19111-184 D"., Il." 1$7,0 ., •• 9 82.1 at.t. 0011.0 

80athml eoutal Pla1u: 191114 249 'A •• , 1$2.6 II, •• D, •• USDA ~.Bull.1292.t.l 8_,.. «:oonol _ 19119 'III ..... 99.9 '9.0 61.0 .us BD.U.t.M.t.xvnx,xnx 
State 191124 'D ••• " ... 12& .. ... 11. ••• USDA Dept.Bull.1!48,a-t.VIIJ 
s-te,. 00. 191B 80 2M 136 81 66 USDA BQll.1OOO.t,6,8 
hIdl: ... Co. 1911. 61 91 112.8 82 •• 10.2 V8DAl> 

LouldaD& 

"...,lInn 191" 191 ..... 100.1 6O.S 60.0 'O'SD,l Bull.961.t:"X.xvIX 
auSaroULe .&.rea 19119 A ••• n ••• 121.8 6B.T 62.9 ASS La.aull.216.a-t.26 
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lIla.s. .. lppl 

192. G1 188 11S •• 71.e 400.0 USDA" 
1l1li4.4. U 206 106 60.9 ".1 AES Bull.26T,t •• 

1926 17 21' 10&.1 68.9 41.6 ABa Bull.ZST.t •• 
1929 (p) (p) (p) (p) (p) USDl tooh.9oll •• 91.t.15 
1921 18 298 121.1 61.T 89 •• ABS Bull.aTe,t.T,e 

1l1li8 15 l2S' 100.1 12.0 28.1 AES Bull.218,t.T.e 
1923 82 131 141 •• 93.0 te •• USDA" 
1919 U 132 S8 61 It USDA 8ul1.1000,t.6,4 
1919 29 111 Itl 8T 61 USDl Bul1.1QOO.t.6,e 

... Kmoo 

192 .. 28 12& 60 10.6 1.0 1.5 AES Bull.18T,p.e, ttg.lO, t.e 
1926-21 16 'l1li 121.0 "9.' Tt.l A!S Ixt.Cir.91,!p.&.lO, t.S •• 11.8 

Borth C&roll"" 

191o-st ItT S68 A .... 15 •• D ••• A!I Bull.SOG,t.22.4l-l 
II111S 61 tIS 151.0 68.7 86.5 USDA" 
1921 20 269 129 •• 88.1 61.8 AIS Bull.306.t.22.Il-S 
192T 20 4001 11'.2 69 •• 61.9 AlB 8ull.SO&.t.22.~" 

Qclah_ 

192. 51 139 "9.' .26.S 2'.1 USDA" 
1921 52 93 60.2 39.0 21.2 USDA" 
1929 '" 266 D ••• 8.0' Il." AES Bul1.208,t.L! 
1911 87 261 D ••• &.0' 11 .... ABS Bull.208,t.LX 
1l1li9 70 2tl D. ••• 9.1' a.a. .us IJuU.208,t.LI 
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J.udH'Hll co. 1918 89 248 
JDUncm. Co. 1911 ,. 284 
Alldft'llOD Co. 1922 120 206 _ ...... 

11lH a •• /II IN 
.... I"C. 'urta, Ul4 WUl1no. - 11129-30 120 280 

.... 11 Co. 1918 91 288 
B...,..11 CO. 1919 '8 248 
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_11 l1li4 Collin Coo. 1928 2. 2H 
Rulk co. 1918 76 186 au. Co. 1919 78 81 
h* Co. 192a 6& 171 

_oath CNoll ... 

131 'S lie 
140 80 80 
11e .... .... 
~18 .... .... 
111.1 12.& '9.0 

IS8 'nI 8lI 
11' n 62 
10.8 ".0 'M •• 
la& D .... ..... 
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naD D •• , 11.,., 
U1" e6.S 62.6 
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f .... 

6' 2S H 

Ja .... 10.3 D •• , 
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71.8 18.8 M.O 

6.,3. D ••• A ••• 
68 01 26 
f8 al 16 
H.l 27.' aO.4 
a8.9 16.1 2S.8 
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89.8 28.1 U.7 
84 ,. a7 
84 4& 16 
7 •• 8 66.2 29.e 
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u.s elr,te"," t,7.1_ 
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All Bull.261,t" 
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ABS Bull.501,pp.6,82 
WOl Dept.9uU.IMS • .....t.VIII 
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USDA 
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rnoto. 1928 9 D,e.. a ••• 9.e :D .... AlB Bull.382,t.' 
110 .... 1926 21 a ••• . ... H.e a ... !ES Bull.S62,t.' 
l'J'Mtor tad b.ar •• 1926 U n ••• D. .... 8.8 D. ••• AES Bull.S62,t.4 

eta"" 1114.1 n .... l1,a. 148,6 80.6 68.0 VSnl Illa,PUb.161.t.5 
eta"" 1896 

1922d 
a.a. h ... 102." .a •• 66.0 USDA K1ao.PQb,lS?t.S - D. .... a..e.. M 

·Abb~lC111e ueflCl are •• tollows. 'OSDA. United. Sta.tes Department of 
.AgriCJb.ltare, ~, Agricultural Experlmeut Station, !&!:., Agriculture. 
.IAD:., b.lt1:tvtoJ .1& •• BxtCldon, ~ •• Departmentl ~ •• I)J .. ridoDJ 
~ •• Colhp, YaU., On1yorl1t)1'. Jb!.ll., Bulletin, at,.. CarcJula.:r. 
~ •• ttkdmieal) ~. prol1a1XlAl7J ~ •• m.meo,raphedJ .M!J!L.. 
ll1eooUaneout; ..f:Illz., PUblioatlOD.J h. table(_" .I!:t ••• pp8ZlCl1,. 
tablo(.). 

bL, B. Lone: and C. II. 8w1neOd, Con 9f' Produomg cottop in F1ttoeJl. 
S.looted Areal (prol1m. mimeo" JU~ 1925), t. I, p. 6. 

ilApp.J'tIIlt17 lItandarda or pertOl"lUll.O'. 

""pproxSmat. clata. In 0 •••• when the publicatiOnt 4id ~at: at.te what 
year dat. retorred. to, lID .ppro::d..mato d.t. 1e g5:nll - v.euu17 4- ;ye.ra 
prior too date at publloat.1cm. 

"'J7po or nri""" ot ._. 

t 1 '16 record, ot .loal. NUl Pilla together :In 1928. 

Eholuri ft of th5..M.in& _d boeing: which .... hired 011 COtltraot at 
aven.ge ooat ot .2.60 pel' acre. F1r,t tigure represcmts oottou after 
eotton, hoca~, 01' t.ll lettuoo, second tlgure, .tter alfalf •• 

hboludftt ot ploktztg wtdch wu hired on Dam: raot tor • .,arege ot k.&& 
pea:- 100 pouDda ot U.nt. 

lA.~d poaDds ot .oea ootton pel' .are. 

a ••• D..a. USDA Dopt.e.11.1~8 • .-t.VIII 

~.p .. ur •• 

knata tra. 9 Delta ooUBti •• tn·~anea, en4 10 ~ Ml.,i •• lpp1 • 

1,ot' power. traotor. are ,eneral-purpoae. 

lIcoll. ot A£l"., t1n1..,. nooN, Vol. XXII, 10. 2. 1927, tJ. 1. 2. 

~. J>iv •• Bull. 210. P.O. 

alit. DiY •• Bull. 27S. t. 8. 

Ps •• "Velta COI.w under Arkanaae. 

rDrr-lend ta.m.iJ:1g. 

'Doe. not inalu4. ohopping. 

tAver.,e tor seu t.rma. 

UAverage tor the two groups givan, ~e.t· .ad ·pooreat" t.a. •• 

"'so pound_ per aore ot picked oottOll. 29 per acre Or bally oottOll. 
ud 24 per ur. at ~ecl .eed ootton. 

D· .. ·Dak not a'V'l.1lt.bl •• 
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