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I am happy to be able to transmit to'you a report on
recent changes in the technologyand labor requirements
of cotton production. This report, in conjunction with
materiqls contained in such other roports as Zand lord gnd
FYenant on the Cotton Plantationand Part-fine Farsing in
the Southeast prepared by the Division of Social Research
and the reports on the Nechanical Ceofiton Picker and on
Corn prepared by the National Research Project, adds
considerably to the information already available on
economic conditions in the Scuth. *

Cotton is the largest cash crop produced in the
United Stqtes and it is grown in one of the most highly
speciaclized farm regions of the world. Its preduction
involves somae two million farms and about nine million
persone. Sincedi909% the infestation of the boll weevil
has caused some procfound changes in methods of pro—
duction, in yields per acre and quality of staple, and
in location of acreage and production. Problems of
soil-fertility maintenance, particulariy in the Eastern
Cotton Area where much of the soil is severely eroded,
have bsen aggravated by a system of land tenure which
makes it difficult to follow any long-range program
of soil conservation. In oddition, with increased pro-
duction in foreign countries, competition on the world
maerket has become increasingly severe. :

In the face of these difficulties technology has
played an important role. Improved practices in growing
cotton and the =melection of early maturing varieties
have not only checked the downward trend in yields that



- followed the boll~weevil infestation, but alsc have re-
sulted in regaining the levels which prevailed before
the advent of the weevil. Since 4928 thers has been a
tendency toward increase in the average staple length
of cotton. The establishment of one~variety communities
and cotton demonstrations and the registration of im-
proved varietises have aided in this development.

The average amount of labor required te produce a

. bale of cotton in the major cotton-producing areas for
the pericd 4933-36 amounted fto 253 man-hours in the
Eastern Cotton Area, 25¢ in the Delta Areq, ond 178 in
the Western Cotton Area. This amounts to 1,98 pounds
of cotton perman-hour in the Eastern Area, 2.00 in the
Delta Atea, and 2.81 in the Western Area. Average prices
of lint cotton in the United States were 40.2 cents in
1933, 42.4 cents in 4934, and44i.41 cents in 4935. These
prices applied to the hourly productivity presenta 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, egquipment, feed for work stock,
land rentol, andall other expenses of production. Undsr
these conditions incomes of the producers are anything
but adequate. In thestudy, Landlord and Tenani on the
‘Cotton Plantation, made by T. J. wWoofter, Jr. of our
Division of Social Research, average annual earnings in
1934 for the various classes of tenants covered by the
survey were found to be %480 per family for wage hands,
$342 for cropper families, $447 for other tenant fam-
ilies, and $354 for cash—rent families. When we consider
the fact that tenancy in one form or another embraces
a majority of the cotton producers, it is small wonder
that the condifions under which cotton is produced have
occupied a prominent place in the deliberations of gov-
ernmental as well as private relief agencies.

Throughout most of the Cotton Belt the family-siza
farm predominates s the unit of farm organization.
Even on the large plantations landlords have shown pref-
erence for families to meet their labor needs. This
organization of cotton production around the family
resulted in a systemof land tenure which has been both
varied and insecure, particulariy during the period
covered by thisstudy. In 4935 about 60 percent of the
farms in themajor cotton-producing areas were operated
by tenants, about 49 percent of whom were cTroppers.
The cropper differs very little from a hired laborer
except that he assumes a large share of the risks of
production. Various esstimates place the average number



of years that a tenant cccupies a farm at from 2 to S
yeors. Farm tenancy and the mobility of tenants have
had an important contributing effect on s0il fertility
and erosionand have made it difficult toplan any long—
range soil-conservation program, for the tenant has
little incentive to conserve or improve the soil.

In several of the important cotton-¢growingregions,
notably in the Mississippi Delta and in western Areas,
the trend toward mechanization has been greatlyacceler—
ated inthe past fowyears. NumeTrous tenants havealready
been ®*tractored off* the land and now 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 experimental cotton-picking and cotton-chopping ma-
chines would greatly Yeduce the present seasonal peaks
af employment. .

This 7Teport on Changes in Technology and Labor
Eegquirements in Crop Production: (otton is one of a
series of “Studies of Changing Techniques and Employment
in Agricultiure®” conducted by our National Research Proj-
ect on Reemployment Opportunities and Recent Changes
in Industrial Techniques. The report was prepared by
WilligmC, Holley and Lloyd E. Arnold, under thedirection
of John A. Hopkins,

Respectfully yours,
b .

Corrington Gill
Assistagnt Administrator
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PREFACE

Of the couatry's five majer crops, cotton requires much the
greatest amonnt of labor, both in total and per acre. This crop-
also, more than most others, has resisted the tendency toward
mechanization ., in agriculture, although receatly there have been
indications of an imtroduction of power farming in some of the
major cotton-prodocing areas.

Between the periods 1907-11and 1933-35 the labor requirements
6f cotton production declined by 16 percent per acre or, om a
per-bale basis, by 20 percent. The greatest declines took place
inthe ¥estern Cotton Area, that is, the area which also experi-
enced the greatest increase inm production during the period. The
. marked shift in the geographic distribution of cotton production
to Oklahoma, Texas, and the far West has resulted in some ecomomy
in the utilization of labor. This shift is, however, partly
offset by the increased proportions produced in the Delta Ares,
where labor requirementsare above the average and where prodec-
tion has been more quickly adjusted to the.changed requirements
imposed by the boll weevil.

The decline inr labor requirements per acre and per bale, in
which all areas shared to some extent, reflects the increasing
application of more efficient equipment. The development and
introduction of large-scale and expensive equipment incotton pro-
duction has beenseriously impeded by the small size of the farm
unit and by the prevailing system of land teanre, particularly
in the Old South. However, the accumulation of possibilities
for econouies through the use of modern equipment may overcome
the resistance against extensive mechanization. These factors
may in ture tend to éhaﬂge the tenancy and sharecropping system
under which cotton is now raised in the Old South.

The tractor is now available for the prebarvest operations
of seedbed preparation, plaating, and cultivation. Its use is
feasible wherever the topography of the conatry presents level
or gently rolling land, as in the Mississippi Delta, the Western
Cotton Areaof Dklahoma and morthwest Texas, and the cotton lapds
of Califarnia, Arizona, and MNew Mexico. Under suchk conditions
the use of the tractor is economical when cottom is grown o©an
large farm units, such as exist in relatively greater numbers
in the areas west of the Mississippi where the topography is

Xv



xvi PREFACE

most favorable. Im all these areas tractors have been gradually
replacing bhorsepower. Increasing sales of tractors and dis-
placement of sharecroppers, with attendaast increased demand for
seasonal laborers, were reported im 1937. In the Mississippi
Delta, for instance, sharecroppers and share temants have already
been displaced 10 some extent by wage labor, -whereas in the west-.!
ern Areas a large proportion of the cottor has for some time
been harvested by migratory labor.

A primary obstacle to the extended mechanization of preharvest
operations is the peak labor reguirements 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 warranmt  expectations of their
adoption durinog the next decade. They are especially adaptable
to use on the relatively level lands favorable to the use of
tractors, apd theyare likely to be used there first. 4 further
shift ip cotton production tq such lands may then be expecied,
accompanied by an increase in the size of cotton farms. The
successful development of 2 mechamical cottom chopper, such as
was recently reported, would emhance the prospects for adoption
of a successful cotton picker by redvcing the secondary peak of
labor reguirements in cotton productiom.

¥aluable assistance im compiling material for this report was
had from various bureaws of the United States Departmest of
Agriculture and from several State experiment statioas. The
interpretations of material used are of course the responsibility
of the Natiomal Research Project alone.

Divip Wrintraus
Irvino Kirrax
PartapELpaEIL
July 30, 1938



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 United States. Cora, although exceeding cottom in total
value, is largelyconsumed on the farms where itis grown, whereas
all the lint from cotton amd most of the seed are sold off the
fam.

During the last 25 years there has been 2 change in the rela-
tive importance of the United States as a cotton producer. In
"the period 1908-10 the United States prodeced 1.6 million bales,
or 62 percent of theworld’s snpplyof cotton, compared with 11.1
million bales, or g4 percent, in the pericd 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 0 percent of the cotton
crop is marketed abroad, the prosperity of the South depends to
a large extent upon world supply and demand for cotton. Df the
so countries producing cotton at the present time, the most im-
portant, other than the United States, are India, Egypt, China,
Brazil, and Ressia.

Foreign cotton acreage increased from 30 million acresis 1921
to a record high of 45 million acres im 1933-35. Reperts in-
dicate that there are possibilities of substantial expassior of
cotton acreage im India, Africa, Brazil, and Argentina. The
extent towhich such expansion occurs will depend not alome upon
prices but also spon govermmental policies, availabilityof laad
suited to cotton aad 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 United States may be inferred from the data in table 1.
During the period 1924-29 cotton stood fourik among crops ism
acreage occupied, being exceeded only by corm, wheat, and hay.
In value, however, cotion was evenmore important thaa its acreage
indicates and was second only to corn, havinga total farm value
of over 14 billion dollars.

ltnis sectlor was prepered by Nilliam C. Holley.
1
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Figurs 1.~ MAJOR COTTON-PRODUCING AREAS
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Tahie 1.~ ACREAGE, PRGDUCTIOUN, AND FAAM VALUE OF MAJOR CROPS
IN THE UNITED STATES®

{1824-28 averages)

Acres Price Total farm

Crop harvested |Production”|per unit® value
{ thousands ) {dollars}] (®illioms
. of dollars)
All crops 357, 66 - - 9,879°
Cotton and

cottonseed 42,084 14.995 0.183f 1,558
Corn 08,817 2,508z ©.832 2,115
Hay® 70,326 86 12.950" 1,277
Wheat 57,285 226 1. 188 972
Qats 41,284 1,248 0. 427 833

Xpata derived from ggricultural Statistics, 1937 (u. S. Dept. Agr., 1837),
bug data oa cottonseed for 1924 and I825 weres obtaiped from JFeardook of
dgriculivre, 1527 (U. 8. Dept. A4dT., 1828},

Cotton in thousands oI bales of lint, graisn ian mllilons of bushels, nay ino
millions of tans.

ci?&flsﬂ seassnal price recelved Ly producers.

9pata for: 1924-26 from Tearbook of dgriculture, 1526 (0. 8. Dept. Agr..
18273, p. I200: 1927-23 [rom same for IS {1230}, p. 970.

®pare Yalue, Gross Incoms, and Cash Income from Pars Production, 1924-192%,
Part V¥, *Genersl Summary of the Income Lstimates® {U, S. Dept. agr.. Bur.
ASr. Econ., mimeg, report, 1630); same for 1029-3 (1831).

riveragt price par pound of lint.
Srnciudes tame hay and wild hay.
Nyverage Decemoer 1 farm price of tame hay only.
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The Cotton Belt is one of the most highly specialized farm
regions of the world {figure 1}. Bounrded on the north by the
"frost line®, which marks the sorthern limit of a 200-day frost-
free growing season asd a mean summer temperature of not less
than 77° F. . the belt dips irregularly te the south around the
higher altitudes of the southern Appalachian System, morth again
in the low, level lands of the Mississippi, and then bends to
the southwest in respomse to both inadeguate raiefall and low
temperatures. On the east and south the Cottoa Belt is fringed
by a subtropical border, begioning inthe 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 Cotton Belt. The areas east of the Mississippi
River are often referred to as the Old Cotton Belt and those 1o
the west as the New(otton 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 & semicircle from southeasters Virginia to the Mississippi
River and includes from a third to a half of each State from
North Carolisa to Mississippi. To the north and west of this
lies the Piedmont and then the rougher Eastern Hilly Sectiosn.
Ias both of these erosiom is a serious problem and the cotton is
ordinarily raised iasmall, irregular-shaped and terraced fields.
Iz general these eastern sections have seen declines inm cottom
production since 1909 because of the eastward migration of the
boll weevil, This decline appeared first is Mississippi and
Alabama, and later in Georgia and South Carclinma. These changes
in acreage are shown in figure 3.

Proceediog westward, we fied the broad delta or river-bottom
areas along the Mississippi. Cotton has beer produced here for
many ¥ears. During the 1gao’s, however, additiosal land was
drained and cleared. Censeq#ently the cotton acreage in the three
Delta States of Arkansas, Louisiana, and Mississippi increased
from about 7 to $ million acres between 1920 and 130, although
part of this increase was in sections other thaa the bottom lands.

¥est of the bottom lands we come tothe Western Hilly Sectice,
which iacludes the western part of Arkamsas and Louisiana and
parts of eastern Oklahoma and Texas. This section greatly re-
sembles the Piedmont or Eastern Hiily Sections but was more re-
ceatly developed and has seen increasing iasstead of declinming
cotton acreage since 1909.



Figurs 2,- COTTON ACREAGE IN MAJOR AREAS
OF THE UNITEB STATES, 15308-35 -

{Senti-logarithmic scale)}
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Figurs 3.- LOCATIDN DOP CHANGES IN COTTON ACREASE
- FROM 18B3 TO 1928
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Next come the Black Waxy Prairie and the Texas Coastal Plain,
which are adjoined bythe semiarid section of the Low Plains and
the High Plains. These also have seen increasing production
since 1909, particularly the High Plains which, duringthe first
decade of this century, were devoted largely to range.

TRENDS IN ACREAGE

As shown in figure 2, 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 toahigh of3a.6million acresin 1925. 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 Arizona there was an increase from 41,000
acres harvested in 1917 to 353,000 in 1929. After 1929 there
was a decrease in the acrea.g'e harvested inall areas as a result
of low prices, the cotton-reduction program of the Agricultural
Adjustment Administration, and drought.

WPk - Watlonal Research Project

FIGURE &.= RECENTLY CLEARED LAND E
Much land in the Mississippi Delta Section has been drained and cleared
since 1909, MHere cotton is seen growing in & field with girdled and dead
trees still standing.
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SHIiFTS IN ACREASE AS BETWEEN AREAS

As shown in table 2, total cotton acreage iscreased from 1907
uatil 1933, However, the acreage in the Eastera Cotton Area
{Alabama, Geofgia, and South Carolina) was smaller ineach period
thaz ia the onme belfore. The percentage of the total crop that
was raised in this area declinmed over one-third. Ia the Delia
Area, made up of Arkansas, Louisiaaa, and Mississippi, the acreage
increased about two-fifths between the beginaming of the period
and the years 19a7-31.

The preatest absolute increase occurred in the Western Cottoa
Area, composed of Oklahoma amd Texas, and amounted to mnearly
8 million acres s¢ that the perceatage whichthe acreage in this
area was of the total increased from 39 to g9. The greatest
relative increase occurred in Arizosa, California, and New Mexico,

Table %.~ ACREASES OF COTTON FLANTED IN THE UNITED STATES
BY AREA, 1307-35%

Aresa 1907-11 ie17-21 1927-31 1933-38

Acres planted {thousands}

United States 32,567 33,870 42,019 31,731
Sastern 10,984 o,62¢0 a,8689 8,423
Delta® 8, 704 8,805 8,438 7, 380
Western iz, 707 14,966 20,508 15,387
Mlddle Eastern 2,078 2,245 2,844 1,978
Irrigated 4 208 542 538
All other States® 10 17 30 27

Percent of acres plantead

United States 100.0 100.0 100.0 100.C
Eastern 3.7 28. 4 21.1 20.2
Delta® 20.8 20.1 22.5 23.3
Wesiern - 38.0 44. 2 48.8 48.8
Middle Eastern .4 8.8 6.3 a.2
Irrigated * C.8 1.3 1.7
All other States® * hd * 0.1

A

Atreages Trom Cotion Revisions, fcreaps, Field amd Productiomn, Crop I
1368-1535, by Stotas (U. S. DEDL. AGE.. DAL, AGe. Eeom. crop Repo;‘tiagtsu:?;f
Einsg, No¥. 1838}, and {ropy ond Narkels, 13, No. 12 {Dec. 1938), p. 422.

®Including Misscurl.
°nnnou, Eansas, and Eentucky.
*Less thas 0.06 percent. )
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where cotton is raised on irrigated land. In these three States
an average of 4,000 acres was reported for the years 1907-11,
as compared with 342,000 acres im 1927-31 and over a million
acres in 1937. #s will be shown later, these changesare highly
important in their effects on the average hours per acre for the
country as a whole and go far toward explaining the trends 1in
the total amount of labor used on the crop.

TRENDS IN PRODUCTION ANED YIELD

World cotton production has fluctuated from year to year, and
periods of rapid expansion have beem followed by others of slow
growth or declines, but during the period 1909-36 the trend has
been upward, as shown in figures. Foreign production has risen
more rapidly thas productiom in the United States.

In the United States, productica has fluctnated widely from
year to year because of variations im yields. Pigure 6 shows
for the United States the average yield per acre. Major factors

Figare 5.- COTTON PADBUCTICN IN MAJOR COTTCN-SROWING
COUNTRIES, 13038-35-

{Semi-logsrithmic scaln}
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Pigure 6.- COTTON YIELD PER ACRE IN MAJOR AREAS
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affecting changes in yields for the countryas a whole are shifts
in relative quantities produced in different areas, variatioas
in climatic conditions, chasages in the use of fertilizers, im-
proved seed, developments in methods of production, and the
varying degree of infestatioa by the boll weevil.

Between the periods 1907-10 and 1913-15 preduction increased
by about 2.5 million bales. Following. this period, production
declined because of boll-weevil infestation and reached a record
low in 2921, By 1926 a partial recoveryin yields and a new high
level of acreage resulted in nearly 18 million bales, the largest
cropever prodeced tothat time. .By 1934, production had declined
10 9.6 millionbales because of the factors previously mentioned.
This, bowever, was followed by recovery to1z.4 million bales in
1936 and a record crop of 18.7 million bales in 1937.

The proportion of the cotton crop produced in the westera areas
has been inmcreasing, as shown in figure 7. This has tended 1o
keep cotton prices dowa, to the disadvantage, particularly, of
the older cotton sections. ’

THE COTTON FARM

The census of 1929 reported just underzmilliosm farms producing
cotton, and of this number about 80 percent, or 1,640,000, were
classified as primarily cotton farms.2 The average cotton farm
‘consisted of 67 acres of land in the Bastern Co{t‘on Area, s0
acres ie the Deltx Area, and 110 acres in the Western Cotton
Area.® Not all of this land, however, was available for crops,
as siig?aily less than half in the Eastern and Delta Areas and
about 60 percent ias the Western Cotton Area represented harvested
crops in 1929. Since there were about 43 millicm acres of cot-
ton harvested in 1929, this means that the average acreageof that
trop for all the farms reporting it amounted to just over 20 acres.
2pisteanth Camsus of the United States: 1930, “Agriculture" {G. S. Dept.

Com., Bur. Census, 1832}, vol. II, part 2, United States table ¥, p. 18 and
vol. IIl, part 2, State table 11I. p. 24&, .

a’rhs Eastern Cotton Area consists of the States of Aladama, Georgia, and South
Carolina. The Deita Area e¢onsists of Arkansas, Louisiana, and Mississippl.
and the Weatern Cotton Ares 13 mada up of Oklahoma and Texas. <The Middle
Esgtern irea conaists of Virginia,. Rorth Car¢lime, and Tennessee.



Figure 7.~ COTTON PRODUCTION §N MAJOR AREAS OF THE
UNI{TED STATES, 1308-36
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In the States east of the Mississippi River, however, the cotton
acreage per farm averaged about 15 acres while in Texas it was
over 40.

The typicalcotton farm representsa relativelysmall investment .
as farms go. Im 1930 this investment averaged about $1,900 for
land and buildings inthe States of the Eastern and Delta Areas,
whilein the Western Cotton Areait averaged slightlyover $s,000.
The value of equipment on cotton farms in the eastern areas aver—
aged less than $115 per farm, and on farms in the Westera Cotton’
Area slightly under $300.%

8ureanu of Agriculturatl Economlcs, U.S.D.A.

FIGURE 8.~ FIELD OF COTTON READY FOR SECOND PICKING
A typical farmstead is seen in the background.

At the same time the value of the cotton crop plus the other
products which are raisedonsuch farms is notoriously low. For
the period 19a4-29 the average gross income per farm for all
farms in the Eastern and Delta Cottonm States averaged just uader
$1,000, as compared with $1,680 for those in the Western Cottonm
Area. Of these amounts, between $300 and $aso per farm repre-
sented produce raised and consumed on the farm. That is, the
gross cash income averaged slightly under $8co per farm in the

‘Nﬂuntn Census of the United States: 1930, "Agriculture® (U. 8. Dept.
Com., Bur, Census, 1932), vol. IV, chap. XIV, table 7 and vol. III, part 2,
State table III.
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two easters areas and under 31,500 in the Western Cotton Area.
For the period 1930-3s the corresponding figures for average
gross cash income were about half as great as in the late 19a0's.
Out of these sums the farmers must buy fertilizer and seed, repair
equipment and replace it whem it is wora out, and pay taxes,
intereston indebtedness, wages of any hired labor, and the other
expenses of operating their farms. It is safe tosay that during
the recent period many families in the Cotton Belt had less than
$100 per year to spend for themselves.®

Trends tn Temare Srsups
The farms it the South are divided among owners, croppers, asd

' other temants, as shown in table 3.

Tuble 3.~ PERCENTAGE DISTRIBUTION OF ALL FARM GPERATCRS IN
TME MAJOR COTTOM-PRODUCING AREAS
BY TENURE, 1935*

Area
Teoure Hid&dle Eastern Delta Western
Eastern Cotton Cotton Catton
All operators 100 io0 100 100
Pull owners 52 30 3 32
Part owners 9 5 4 ]
Hanagers = 1 = 1
Croppers 14 28 34 12
Other tenants 25 a6 31 4

Bonited States Consus of Agriculture: 1835 {U. 8. Depr. Com., Bur. Census,
183£), vel. I, table IIl, suppleasntal for the Southers States.

*Leas than 0.6 percent.

Sharetroppers number about one-thirdof all the farmers in the
Bastern and Delta Areas and one-seventh in the Middle ERastern
and the Westers Cotton Areas. These operators have a statgs
between that of a cropshare tenant and a hired laborer. Or they
might be described as hired men who are paid z share of the crop
instead of & fixed wage,

The trends in numbers of farmers in the socuthern States and
the percentages ia each tenure group are shows in table 4. The

s?lnnau incoms are from: Fors Falue, Oross Imcome, ond fosk Incous from
Fora Proawtion, I18349-1928% {U. 8. Dept, igr., Bur. Agr. Econ., mimeo., OCL.
1830); same for 10E88-30 (Sept. 1931); Income from Farm Production im the
Fnited States, 1933 {U. 8. Dept. %31‘.. Bur. Asr. Econ., 1934); same for 1935
{Sept. 1938); Crops and Nardess, ¥ol. 12, No. 7 {July 1936},
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total number reported by the census for 19335 was about 10 perceat
greater than that for 1910. Almost the eatire increase was inm
the tenant groups. The greatest relativechange appears to have
occurred in the sharecropper group which increased from 561,000
in 1920 to 776,000 in 1930. From 1930 to 1935 the census shows
an apparent increase of mearly 200,000 farm operators, but a part
of this appears to be attributable to more complete epumeration
ir 1933 tham in 1930. Numbers of owners and of tenants other
than croppers each increased about 10 percent, while croppers
decreased B percent. In 1920, sharecroppers comprised 17.5 per-
ceat of the total farm operators in southern States. By 1930
they had increased 10 24.1 percest, but in the mexts years they
had declined to 20.9 percent, as shown in table 4. First low-
priced cotton then the cotton-control programs of the Agricultural
Adjustment Administratios made it unmprofitable for plantation
owners to continue to operateon as large a scaleas before. Also
the continued adoption of larger equipment in the Mississippi
Delta and in the westernareas permitted a reductios in the number
of workers needed to grow the allotted acreage of cotton, It is

Table 4.~ NUMBER AND PERCENTAGE BISTRIEUTION OF FAAM OPERATORS
IN THE SOUTMERN STATES, BY TENURE, 1914-352

Tenure 1910 1920 1925 1830 1835
. sumber {(thousands)

Total — all overators 3,088 2,207 3,131 3,224 3.422
Owners® 1,545 |[1,597 | 1,519 | 1,418 | 1,575
Managers i8 18 13 17 ig
Croppers 1,537 561 823 778 718
Oiher tenants 1,030 978 1,015 1,115

Percent

All operators 100.0 100.0 100. 0 Aioo. [+) 100.0
Owners® 45.9 49.8 48.5 43.9 46.0
Managers C.5 .8 C. 4 a.5 .5
Croppers 40.8 } 17.5 19. 8 24.1 20.89
Other tsnants 2.1 31.2 31.5 32.8

%Data for; 1910 from Pourieenth Census of the United States: 1820, %igrfl-
cujzure® {i§. 8. Dept. Com., Bur. Census, 1822), vol. ¥, chap. ¥I, table 7,
pp. 356 If.; 1920 and 19256 from Pifieenth Cansus of the Tnited Siates: 1830,
Pagriculture® {y. 8, Dspt. Com., Bur. Census, 1832}, vol. IV, chap. 1I1I,
table 7, p. 158; 1830 and 1035 from Inited Siates Census of dgriculture: 28535
{U. &, Dept., Com., Bur. Census, 1637}, vol. 111, chap, III, tableg, p. 108,

b!seiuﬂcs ¥part ownera®, who Tent & pArt of the land ocperated.
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to be expected that the croppers will continue to bear the brunt
of mechanization, as well as of any further reducticn in acreage.
As was said previously, the sharecroppers are primarily laborers
who are paid in the form of a share of the crop. As owners or
itenants on iarger farms adopt mechanical powerand larger equip-
meat, they will be able to plant asd cultivate more acres them—
selves and will reed fewer croppers. Many of the latter are
likely tobecome seasonal laborerswho will help with the choppiag
and picking, unless these operations also can be mechanized.

PURPGSE OF STUBY

The United Stares cotton crop is raised om about z milliom
farms which have a total populatiosm of approximately ¢ million
persons. There has been considerable appreheasion that curresnt
or impending chasges in the metbods of producing this crop way
reselt ia a serices displacement of agricultural employment im
the Cotton Belt. This study was undertakes im order to throw
what light may be possible on this question.

~ The study is limited to determiniog the trends in the amount
of labor used in producing the cotton crop and to examining the
technological chaasges which have affected the tremds. This in-
cludes consideration of the cultural practices followed on cotton-
produciag farms and changes in thke amoannt of labor reguired in
performing them. The clanges in the average amounts of lavor
used per acre or per bale may come either from improving, drop-
ping, or combininsg certaie practices, or from the adoption of
larger farm machines, or as a result of shifts in the relative
acreages of cotton raised im the different areas, which vary
widely in practices used and the labor required per acre and per
bale. Still another group of factors whick affect the labor
required to produce the cotton crop is that which comprises the
influences on yield. They inciude the development of new varie-
ties of cotton, the crop rotations followed, the application of
fertilizers, and the methods used in combatisg cottom diseases
and insect pests.

The report does sot attempt to cover the gemeral ecomomics of
cotton production with regard to competitios between cottom and
other crops, the world supply of and the world demasd for cotton,
or the development of producis competing with cottoa. It does
ot dealwith the general influesces affectisg the relative prof-
itability of tbis crop as coapared with other farm products or



18 COTTION

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 techaological 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: (1} to trace
the major technological developments affecting cotton production,
{2} to describe the practices and methods used in ihe several
cotton-producing areas and to determine the rate and exteat of
changesin these practices since 1909, l3) to estimate the amount
of labor used in producing cottosn in selected areas and in the
Urnited States at specified periods since 1909, and {4}, in the
light of the findings under these three points, to estimate the
labor requirements of this c¢rop is the immediate future.

SOURCES 0F DATA

Basic information on changesin cultural practices and amounts
of labor used in <¢ottom production was ootained from available
publications of the {United States Department of Agriculture and
State experiment stations. This iaformationwas supplemented by
a field study in 1936 of 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
ageacies, thus providinga check on the 1936 surveydata covering
earlier years, i. e., data based on the memory of the fammers.
The areas coveredby the 1636 survey are shown in figure 1, Their
location insures the represeantation of most of the conlitions
and practices found in the Cottom Belt. Data were obtaired on
the acreages of the various crops and the number of livestock on
each farm, as well as on the total amount of labor employed,
together with a detailed statement of the cultural practices and
labor used in producing cotton. A total of 1,026 farm records
was obtained.

In order to facilitate the analysis and the discussionof prac-
tices and of amounts of labor used im producing the crop, the
Cotton Belt was giivided intoseven sections, as shownin figure 1.
Schedules from the counties studied were grouped accordingly.
The major topography, soil type, and nuaber of schedules obtained
in each county are shown in table 5, together with the total



Table 5,- OCCUPATIONAL BROUP OF USYAL DCCUPATION OF EMPLOYABLE PERSONS, BY EMPLODYMENT STATUS AND SEX

.

Total Employed full time Employed part time Unewploysd®
Ocoupstionsl ﬂrwp Hen Women Men Womgn Men Vomen Men Women
Huw— | Per- | Nam- | Per~ | Hum- [Per- | Hume |Per~| Num~ |Per-| Nume |Per~| Hum- |Pere | Mo~ | Fer-
her cent | ber |cent | ber [cent| ber |cent| ber |cent| ber ‘gnt ber |oent | ber | cent
" Potal® 55,840 (100.0]23, 754 [100.0 |40, 008 |73 .1 |15,327|64.5|2, 01081 3,6 | 1,080 | 9.4 |13,014] 23.3 |8, 498 | 27.1
Blkilled and wemlskilled occupstioos
in mpufactoring and sechanical
industries R2.B20|100.0| 7,3741100.0(16,804174. 8| 5,157 |64.0 011 4.1 a1 | 7.%| 4, 7P| R1.2(1,656 | R2.5
BulAding and construction 4,688 |100.0 o] - B.paa|88,. 2 o - 2902 ] 8.9 O - 1,430 28,9 [s] -
Metal products, machinery, and
eloctrics l-gouds manufmoturing | 8,2361200,0 08 (190.0| 4,220 |00.% 155 |50.7 1.8 0| 2.9 s | 177 142 | 46.4
Printing establishments #261100.0 114 [100.0 a7a |81.a a1 |70.5 46 | 8.8 1| 8.2 108 | 12.7 17| 14.3
Textile and clothing msnufacturing 3,964 |100.0} 4,536 [100.0| 2,821 |71.1| 3,186|e0.8 284 | 2 420 | B.2 B39 | 21.7 o680 | 21.2
Other 7828 100.0/( 2.433 2000 %.047|77.7| 1,755|72.7 215 | 2.8 121 | 5.0 1.486 | 18.% 37| Bz.a
Unekillod lshor 4, 304 [100.0 22 [L00.0| 3,866 (50,4 15e8. 2| a3m| 6.8 R B.1| 2,282 ) 34.8 5| 22.7
Clerical work 4.355%1100.0| 4,701 |100.0| 3,851 i683.8 | 4,080(06.4 48| 1.1 108 | 2.2 855 | 15.1| %38 | 11.4
Trensportation and trade pursilts 10,868 100.0| 2,040 {100.0| &,06L|01.2 [ 1,817 78,2 201 | 2.8 138 8.8 1,707 | 16,0 285 | 14.0
Domentic wnd personal swervice 4,220 |1Q0.0 8,130 [100.0] 3,126]|73.68 1 3,508 |57.2 108 ] 9.9 RO% | 14.8 944 | 22.3 |2,747 | 28.0
‘Executive, professiomal, snd semi~
professiona) ocoupstions 4,088)100,0| 1.297 [100.0( 3,826|86.0 @61 |es.8 e 4.8 278 | 19.9 avs| 0.5 158 | 11.3
Publicemarvice oscupsulons 3.203 [100.0 11 [100.0| 1,274 [02.9 gls1.8 18| 1.8 O] 7l os.8 2| 18.2
Hot pt‘a‘flou.ly enployed 2,101|100.0| 2,079 [100.0 - - - - - - - - 2,191 NO0.0 | 2,079 |100.0

“Inojudea PArenne enployed on amergency Morkx Progiam projests.

Kxeludun 8 men abd 4 women who 410 ROT FepOrt usual occupstional group.

FA 9
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and of the last jobfs for perso'n‘s unemploysd at that time were
recorded. Data were also obtainedon the character of employment
and length of service om the present or last job. Ninety-four '
percent of the men and 97 percent of the women reported that
their present job im May 1937 or their last job was at their usyal
occupation; slightly more, that it was ig the same occupational
group as their uswal occupation.' High propﬁortions of the workers
{94 percent of the men and 97 percentof the women! also reported
that their present or last job was in the same industrial group
as their ssual indestry. The similarity between the occupation
and industry of the most recent job and the wusual occupation
and indi;stry may be duye in part to the inmterpretation of the
terms "usual occupation® and "usual industry” by household members
furaishing information. Data pertainisg to the last or present
jobs are most easily recalled. There is also some iasclination,
particularly on the partof persons withlittle specialized train-
ing and those who have worked at a variety of jobs, te coansider
their most recent employment as their usmal or customary work.

The proportion of unemployed men who had last worked at skilled
and semiskilled occupations inm manufacturing and mechanical in-
dustries was only slightly larger {43 percent} than the proportion
of employedmes (a1 percent) whowere working at these occupations
in May 1937 {table C~10}. The difference was greater in the case
of men engaged id building and comstruction trades. Over iz per-
cent of the uvoemployed men had last worked in these occupations
in contrast with less than 8 percent of those with such jobs in
May 1637. A more striking difference betweem the two groups
occurred in the percentages last employed in unskilled laboring
work. Only i1 percent of the men with jobs were engaged in work
of this type, while 22 percent of those without jobs had last
been employed in unskilled work. Much larger proportioms of the
uoemployed womea than of those working reported that their last
job had been in domestic- amd personal-service occupations and
skilled and semiskilled occupatioas in the mannfacture of wmetal
products. Considerably more employed than uaemployed workers,
both men and women, had most recently worked im clerical occu-
pations, transportation and trade pursuits, and executive and
sﬁau concerning the isat Job 1In private Industry or regular Governmsnt
smpioyment which lasied for 1 month or longer were racorded for persons
(57 men and 76 women who reported Lhat they had Rever ned & 10b of I montn:s
duration} were clsasified ss previcusly employed and hot a8s new workers,

but bacause Of the casusl nature of thelr usual employment Lheyare erxcluded
fro=x tabulations Of thasa data.



SECTION II

RECENT CHANGES IN OPERATIONS AND IN AMOUNTS OF LABOR
USED IN COTTON PRODUCTION!

THE PROCESS OF EOTTON PROBUCTION

There are great differences between areas in the operations
performed in raising cotiom and inthe frequency with which they
are repeated. This wide variatios im the cultsral practices
employed in different areas is due principally to differeaces
in climate, topography, type of soil, size of farms, size and
character of implements and type of power used, insect pests and
diseases, available labor supply, asd prevailing customs. There
is much interrelationship between these factors., Thus, the topog-
raphy affects the Jlay-out of fields, which in tura affects the
type of power and of implements used; the size of farm affects
the ecomomical unit of motive power and through it the size of
implemeats; and so on. All of the factors mamed influence, to
a greater or lesser degree, the amount of labor used per acre
- in producing the ¢rop.

Any descriptios of the gemeral process of cotton production
that is complete amd accurate for one sectioa 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 acquaiated with farmisg practices in the South.2®

There may be considerable labor expended in the cottoanfield
before any work is actually dome in preparation of the seedbed.
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 cut in fields of weooded areas and sandy
spils, Only after all this is dome can the actual work on the
crop begin.

The first of three periods of peak labor regquirements occurs
during the preparatioes of the seedbed, In this process the land
may or may not be flatbroken or plowed with an ordinary tursing

Irnis section was prepared by Wit imm C. Hollay.

Eror & more complets deseription ¢f the practices of gotton productlon see
L. 4. Moorhouse and M. R, {ooper. Fie Cost of Producing Catton {U. 8. Dept.
Agr. Bull. No. 806, 1920).

18
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plow, If flatbroken, it isusupally gone over with a disk or har-
row tobreak upclods and toprepare a friable seedbed. Following
this, the farmer may lay off ormark out rows with a small shovel
plow to guide himin the next operations. This is more commonly
done in the eastern than the western sections. Commercial fer-
tilizer is wvsually applied nmext im 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 turniag plow, middlebuster, or
lister, 10 form a ridge on which the cotton is usually planted,
A minority of the farmers may even "rebed.” This means plowing
open the beds first made and throwing the furrows into the former
depressions 1o foim new beds. There may be other operations
before the cotton isactually planted, such as opening the rows,
dragging or harrowing down beds, or "sweeping out" the middles
between the beds,

The cotton ian eastern sections is usually planted with a one-
row, one-mule planter and, ifbeds have been formed, it is planted
on top of the ridge where the soil will warm up most guickly
and give the seedlings an early start. Uswally 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 theseason or to facilitate other operations that
are being performed at the same time. Thus in the eastern sec-
tions a turning plow is used to "bar off" the rows just before
chopping. This consists of plowisg furrows away from the rows
to leave the plants standing on narrow ridges sc they will be
easier to "chop." After chopping, the rows may be "sided", that
is, thedirt is plowed backagaiast the i‘idge. After cultivating
the cotton rows themselves, there is likely to be a2 strip or
ridge left between rows. This is tore 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 tosix or eight times tc hoe
and weed by hand. Cultivating and hoeing constitute the second
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peak seasonal labor requirements and usemore labor in theeasiern
asd more humid areas than inm the western areas where weeds grow
less rapidly.

Another operatios which may be performed durimg the growing
season is that of sprayiang or dusting for control of the boll
weevil and other insecis.

Finally wecome to the third peak in labor requirements, picking
the crop. This may start as early as the middle of Aungust in
some districts and may last ustil the middle of December, The
field may be covered fromone to four times. Following picking,
the cotton is weighed, since the pickers are ordiparily paid by
the pound of seed cotton picked. The c¢otton is thean hauled to
" the gin, and the bale may be sold or stored rearby or may be
hauled 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 reguire, it will be observed that some of them are
commor in cerilain areas but are scarcely performed at all in
others, It will also be noted that the number of times the crop
‘is cultivated or hoed varies fromeastern sections to the semiarid
section where the weeds growmore slowly. The small, light equip-
ment used both in preparing the seedbed and in cultivating the
crop is made necessary on most farms by the small acreage of
cottor 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 is growing the crop. As larger machinery
apd larger power units are adopted, there isconsiderable oppor-
tunity to combine operations or, by doimg more thorough work,
10 reduce the number of times some of them are repeated. The
following pages will show the extent to which the various prac-
tices are used in the several sections of the cottos-raisiag
arsa, the amount of labor required to perform the operations, asd
the changes which have taken place during the past guarter of a
century. The statistical material 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
193% are based on the farmers? memory, but they have beenchecked
against earlier studies conducted by other agencies and are be-
lieved to be reasonably accurate.® The conclusions presented

3ror a discusstion of sline ¢f farmsand cther features of the NRP Farm Survey
sample see appendix I of L. K. Macy and Dthers, Changes im Technology ond
babor Requiremants imCrop Production: Corm {(¥PA Natlonal Research Project,
Report No. 4-6. Juns 1938).
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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 statioss, and other established sources, '

SEEDBED PREPARATION

r

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

Pragaring ths Fieid; Catting Spronts sad Clisuning
Ditchkss and Tarrscas

Except in the Texas Black Waxy and Western Semiarid Sectionms,
which are relatively free from timber, it is a common practice
to cut sprouts, especially on mnewly cleared land and alsc oo
some laeds irn timber areas, regardless of the length of time in
cultivation. Ditches for drainage and terraces, especially the
old bench-type terrace, require annual cleaniag 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 cleaninsg ditches and terraces in
most of the eastern sections, as shown in table 6.% This 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 urder cultiva-
tion, to the building of sew and improved terraces onwhich crops
can be grown and cultivated, amd to the improvemest im drainmage
facilities, These factors have also reduced the labor used in
the operation on the farms where it is performed by about # hour
per acre in the Coastal Plain and Mississippi Delta Sectioms.

4yore detalled Information on the practices folliowed and the amounts of labor
use#d for the counltles from which data werse obtalpned for this study may be
pbtained from the following appendirses:

Appendix B: ACulitural Practices Followed on Farms surveye&, 1000-38%;
Appendix {: PHours of Labor Used per Acré on Farms gurveyed, 190§-38.°

These appondlixes consist ¢f 37 pages of statistlical paterial. Since they
are of interest ¢ a relatively smsll number of the reasders of this report,
Lhey ar& not published with tt., 2 copies, however, were deposited ian the
Library 6f the Buresau of Agricultural Economics of the U. 8. Departihenl of
Agriculturs, &t wWeshington, D. C., wbers they may De consulted b¥ perscns
who are lnterestad,.

Tebles in appendix B show, for the samples obtalned from each county studied,
the percentages of farzers folliowing the practices discussed. Where there
18 more than 1 luportant melhod or size ¢f impliement used, sSspDarate percent-
&gss are shown for each principal metheod oraize, Appendlx B also shows the
average number of times over for each principal operation, ths amount of fer-—
tiifzer applied peracrs, and the average size of farms studied. In appendix
C iz showsn the averags number of hours Spent o3 each Speration, by countles
gurveyed and for the different years studlied,
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Takls §.- PREPARING THE FIELD: CUTTINE SPROUTS AND
CLEANING BITCHES AND TERRACES

Farcsatage sf Yarmars Reperting the Praciics and
Houre »f Labar Raguirsd per Acrm, 1508-38%

Section 1909 I 1819 ] 1929 ] 1938

Percent of farmers reporting the practice

Coastal Plain 81 61 €1 61
Pledmont a8 89 68 &6
Eastern Hilly 48 43 44 44
Western Hilly 83 B84 8% 81
Mississippl Delta es 80 71 74
Texas Black Waxy 2 2 2 2
Western Semiarid 4 o 1 1

Hours reguired per acre on farms
reporting the practiceb

Coastal Plaln 2.9 2.8 2.4 2.4
Pledmont 2.4 2.3 2.5 2.5
Eastern Hilly 2.5 2.7 2.4 2.4
Western Hilly 2.8 3.0 2.8 Z.8
Mississippl Delta a3 3.1 2.7 2.7
Texas Black Waxy 4 ] ]

Western Semiarid # - [ ] I}

Hours reguired per acre,
average for all farms

Coastal Plain 1.7 1.8 1.4 i.4
Piedmont 1.6 1.8 1.6 1.8
Easterg Hlilly 1.2 1.2 .1 1.1
Western Billy 2.6 2.8 2.5 2.5
Mississippit Delta 2.8 2.5 2.0 2.0
Texas Black Waxy .1 0.1 0.1 c.1
Western Semiarid * o * *

%hata obtalned in MRP Farm Survey. 1938.

bBeura fncliude all aprout cutiing éﬂ dizeh and terrace Ccleaning.
‘*"f.!‘ not glvan for Tewer thas 10 cases.,

*1ess than 0.05 bours.

In the remaining sections east of the Texas Black Waxy the amount
of labor required by this task has remaised abount the same.

The amount of labor seeded for this operation is highest in
the recently cleared Mississippi Delta and in the Westers Hilly
Sections. Io the Mississippi Delta and the Coastal Plainm there
have beea appreciable declines im the amount of time speat per
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acre for these purposes. An avera.ges of 2 or more hours per
acre is still used, however, in the Mississippi Delta and the
Western Hilly Sections, as compared with practically sone inthe
Western Semiarid Sectiom.

Cutting Stalks

The cropping practices inm the sections studied are such that
cotton generally follows cotton or corn. The stalks remainming
from the 0ld crops, especially where they arelarge, are usually
cut with a stalk cutter or knocked down by hand with a stick or
hoe before flatbreaking or bedding the land for the mext crop.
In some sections the stalks do not grow to a sufficient size teo
reguire cuttiag or knocking,’ but are plowed under.

Since 1909 there has been a definite trend toward the use of
the stalk cutter, as shown iz tavle 7. However, 70 percent of
the farms studied in the Piedmont Section reported knocking stalks
by hand even in 1936. For the most part the one-row stalk cutteris
used iz all sections, though the two-row stalk cutter is anot un~
common in the Texas Black Waxy and the Western Semiarid Sections
and the three-row roller-type cutter is used extensively in the
Texas Black Waxy Sectiosn.

The percentage of farmers cutting stalks has decreased in most
sections since 1909. The practice was reported by 10 percent
fewer farmers inthe Western Hilly and Mississippi Delta Sections
and 17 percent fewer inthe Western Semiarid Section iai936 than
in 190¢. The reduction may be attributed to the growthof smaller
stalks, the use by some farmers of the disk whichcuts stalks and
prepares the seedbed at the same time, and the use on some farms
of plows large enough to turn under smaller stalkswithout previ-
ously breaking them dows,

The use of a stalk cutter represents a substantial saving in
labor as it requires mot more thaa two-thirds as much laber as
hand cutting. BExcept in the western sections, however, there
has been noincrease in the rate of performance of stalk cutters
since 1909, IntheWestern Semiarid Sectiop, where multiple-row
machines have come into use and tractors are cften used formotive
power, the rate has almost doubled.

slrsrags l1abor requirsmoents from tha NEP Farm Survey were calsulatasd by
alviding ths sum total o7 the hours used per aAcre oh sach farm by ths nusber
of farms surveyed in the county or secticn. Cases in which a smalisr nusbar
of farms is used A3 ihe diviscr have besp designated.
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Tabls 7.~ CUTTING STALKS BY HAND AND WITH MACHINE
Farcantage of FParmers Raparting the Practice and
Heurs of Labor Regquirsd por Acrs, 1309-35°
1809 iglo 1829 1936
Section M- Ma— Ma- Ma~
Hand chine Hand chine Hand chine Hand chine

Coastal Plain
Pledmont

Eastern Hilly
Western Hilly
Missigssippl Delta
Teaxss Black Waxy
Western Semiarid

Coastal Plain
Piedmont

Eastern Hilly
‘Western Hilly
Mississippl Delta
Texas Black Waxy
Western Semiarid

Coastal Plain
Piedmont

Eastern Hilly
Western Hilly
Misslssippl Delta
Texas Black Waxy
Western Semlarid

Percent of farmers reporting the practice

27 72 20 80 is 75 20 78
g iz 73 i9 70 21 7C 20
12 88 8 a0 4 24 4 4
. 4 74 3 ks 3 aa 3 as
11 Y d 2 ] G 80 Q 78
o e8 c a8 c a8 c 88
G 79 o ag ¢ as o 82
Hours reguired per acre on farms
reporting the practice
3.4 1 1.4 j3.,1] 1.4 (3.0 1.4 }]3.1 ] 1.4
2.4 | 1.5 |2.3 7 1.5 {2.4 | 1.5 (2.4, 1.8
§ 1.0 ] 1.0 # 1.0 # 1.0
§ 1.1 F 1.1 F ] 1.1 # 1.1
4 1.2 § 1.3 1.2 - 1.2
- 0.8 - C.8 - C. & - o.8
- C.8 - .8 - 0.6 - c.5
Hours required per acre,
average for all farms
1.9 1.7 1.7 1.7
2.1 2.0 2.0 2.0
1.2 1.0 1,1 1.0
0.9 ¢. 0 ¢.8 c.B
1.4 i1 1.¢ 1.0
0.9 G.8 0.0 C.8
0.7 .5 0.4 ¢.3

%nats obtained in NRPF Farm Survey, 1838.
’&varsgc not given for fewar than 10 casas,

The amount of labor used incutting or knocking stalks is high-
est ian the Piedmont Section, where they are most often knocked
by hand, and where an average of 3 hours per acre was reported.
In the eastera sections there has been relatively little change

in amount of labor used for this operation,

In the Mississippi

Delta, Black Waxy, and Western Semiarid Sections, however, where
mechanization had advanced most rapidly, the time used has de-
clised 30 to 6o percent.
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Fistbreaking or Flowing

Where cotton follows small graim or a sod-forming crop, the.
practice of flatbreaking or plowiag with a common turming 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 the prinmcipal reasons
for flatbreaking in the spring are that previous crops generally
are harvested toc late in the fall to permit flatbreaking, and
that in some sections, especially those where soils are of a

Tsbia 0.~ PLATBREAKING OR PLOWINB

Parcontags of Farmers Reportiag the Practice and
Henrs ef Laber Reguired per Aces, 1908-36%

Section 1809 19190 1923 1936

-
Percent of farmers reporting the practice

Coastal Plain 88 &7 68 €8
Piedmont 48 42 44 44
Eastern Hilly 86 80 22 82
Western Hilly 57 55 56 o4
Mississippi Delta 57 80 47 50
Texas Black Waxy 7 15 is 14
Western Semiarid’ - 42 28 30 27

Hours reguired per acre on farms
reporting the practice

Coastal Plaln é.0 8.0 3.8 5.7
Piedmont €.8 7.2 7.1 7.3
Eastern Hilly 5.8 5.4 5.4 5.4
Western Hilly 5.3 4.9 4.9 4.8
Mississippi Delta 4.5 4.8 3.5 3.2
Texas Black Waxy F ] 4 3.7 2.5
Western Semiarid 3.1 2.2 1.8 1.6

Hours reqaired per acre,
average for all farms

Coastal Plailn 4.0, 4.0 4.G 3.8
Piedmont 3.3 8.0 3.1 3.2
Eastern Hilly 5.0 4.9 5.0 5.0
Weztsarn Hilly 3.1 2.7 2.7 2.8
Hississippi Delta 2.8 2.9 1.7 1.8
Texas Black Waxy .4 0.4 0.6 0.4
Western Semlarid 1.3 0.8 0.5 0.8

%Data obtatned in NRF Parm Survey, 1938.
'ivar;s. notl glyen for fewer than 10 cases.
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sandy nature, vegetatios grows profusely in the early spring and
in these areas spring plowing temds to imsure a cleas seedbed
as well as to add organic matter to the soil.

The percentage of farmers flatbreaking in the eastern sections
is bigher thas 1a the Black Waxy or Western Semiarid Sections.
The differeaces are due largely to the differemces in type of
s50il and the degree of infestation of weeds.

The amount of labor spent im plowing an acre of land varied
between sectioas with thesize of plow and amouat of power bsed.
IntheV¥Western Semiarid Section mo ome-borse plows were reported
ie the connties studied; herean acre of land was plowed inabout
1% bours im 1936. In the sectioss to the east abont 40 percent
of all plows were one-bottom, one-borse plows, and about 5 hours
are needed toplow an acre. In the eastern sections only 1 per-
cent of the plows reported, ever in 19356, were draws by tractors,
while in the westers sections 31 percest were draws by tractors
in 1936. These percentages, bowever, do mot indicate the propor-
tion of farms with tractor plows, since there were often two or
more plows on the same farm. In the Vesterm Semiarid Section
“the use of tractors and larger Rorse—drawa machises has cut in
half the time required to plow an acre since 1909. East of the
Mississippi Delta tractors asd larger plows bave been slow to
come into use, and the average amount of time needed to plow an
acre bhas decreased but little.

The amount of labor needed for plowing varies with the propor-
tion of farmers performinsg thke operation, as well as with the
type of equipsent wsed. Thus, theaverage number of bours spent
ia flatbreaking iand varied from 5.0 in the Eastera Hilly Sectios,
where this practice was performed by 93 perceat of the fammers
iabout a0 perceat of whos used ome-horse plows), to 0.5 im the
Yestern Semiarid Section where oanly 27 percent plowed iz 1936
ard 31 percent of these used iractior plows.

Diskiag

Disking is oot a common practice ia preparisg the seecbed for
cotton. The disk requires cossiderable power if it is to do a
good job, whereas the most common power outfits im most of the
Cottor Belt comsist of one or two mules. Also, wkere the soil
is easily worked the disk is ofter mot needed, for the seedbed
Ray beprepared directly with the lister without previons plowing



28 COTITON

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-half of the farms in the
Coastal Plain, Western Hilly, and Mississippi Delta Sectiosns,
as shown in table 9. The single disk is most commonly used,

Tabla 8.- DISKING

Porcsntags sf Farmers Raporting the Praciics and
Hours of Labor Requirsd per Acrs, 1808-38%

Section 1909 iglo 1929 igas

Percent of farmers reporting the practice

Coastal Plain 3D 24 a as
Pledmont 10 9 4] 7
Eastern Hilly 2 iz 10 1c
Western Hilly 38 34 a3 34
Mississippi Delta 28 30 5S¢ .48
Texas Black Waxy . B 4 11 12
Western Semiarid 20 iz 8 8

Hours required per acre to disk once

Comstal Plain ) 1.4

1.4 1.4 1.3
Piedmont # i.8 1.8 #
Eastern Hilly F # ] §
Western Hilly - 1.8 1.6 1.8 1.4
Mississippi Delta P 1.2 C.B8 0.6
Texas Black Waxy § # § i
Western Semlarid F 1.0 c.8 0.6

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

Cosastal Plain 0.5 0.8 C.6 0.6
Piedmont 2 .2 1 .1
Eastern Hilly «1 -2 2 .2
Western Hilly « 3 -] .9 « 8
Mississippi Delta v & W5 .6 « 8
Texas Black Waxy * ] * .1 o1
Western Semiarid +3 « 2 .1 .1

Apata obtaimed in NRP Farm Survey, 1936.
$average not given for fewer than 10 cases.
*Less than 0.05 hours.

although the tandem disk pulled by a tractor has appeared in

increasing numberssince 191g. The acreage to be worked largely
determines the power cutfit available, and this affects the size
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and type of implement chosen. In theeastern sections a majority
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 Sectioms
most of the disks are of greater working width and are drawn by
four horses or by a tractor.

Harrowing

The harrow is ussed widely but sot universally ie pulveriziog
the soil for the seedbed. In some cases land is harrowed imme-
diately after flatbreaking, but usuvally mot ustil just prior to

Tabis 10.- HARRIWING

Parcantage gi Farmsra Repartizg thas Practice and
Hanrs ui Labar Raguirsd per Acre, '1303-352

Sectlon 1909 1518 1928 } 1938

Percent of farmers reporting the practice

Coastal Plain 87 &7 66 88
Pledmont Ti ks d 73 72
Eastern Hilly 71 [53e 71 71
Western Hilly 81 8gs 8?7 87
Mississippl Delta ico 100 85 S5
Texas Black Waxy 75 74 78 74
Western Semiarid 8z 38 28 28
Hours reguired per acre io harrow? once
Coastal Plain .3 1.3 1.3 1.3
Pledmont 1.7 1.8 1.7 1.7
Fastern Hilly 1.2 1.2 1.2 1.2
Western Rilly 1.0 1.0 0.8 C.8
Mississippl Delta 1.0 1.0 C.8 c.8
Texas Black Waxy c.8 G.7 c.8 C.&
Western Semiarid 0.3 0.5 0.3 0.3

Hours required per aecre for all harrosing,b
average for all farms

Coastal Plsain 1.0 1.1 .g 1.0
Pledmnont 1.3 1.4 1.3 1.3
Eastern Hilly o.8 .8 0.8 0.8
Western Hilly G.9 c.8 G.8 0.8
Mississippl Delta 1.1 1.1 1.0 1.0
Texas Black Waxy .8 C.6 C.5 0.4
¥Western Semiarid G.4 0.2 0.1 0.1

Spats obtalned In WRP Farm Survey, 1934.
blneiﬁﬁes & 3nell amount of dragging.
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plaating. The spike~tooth harrow is tle 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 implements
which have displaced the bharrow for some purposes. Except in
the western sections where the amount of harrowing has declined
apd tractors and larger harrows have come into use, the amount
of labor used per acre in barrowing has not changed appreciably
since 1909, On thebasis of all farms anaverage of about 1 hour
per acre is used from the Mississippi Delta eastward and less
than 2 hour im the western sectioss.

Basdding sad Reladding

Bedding is the practice of throwing two ormore furrows together
for the purpose of forming a ridge, as stated previcusly. Where
the land is not flatbroken, bedding isoften the first operation
after stalk cutting., Rebedding follows in some sectioas just
prior to planting, leaving a seedbed friable and free from vege-
tation. In rebedding, 2 new ridged surface is thrown upbetween
the ©ld beds.

The one~ and two-horse turning ormoldboard plow is usedexten-
sively by farmers in the Piedmont and {}oa.stallPlain Sections.
All the farms surveyed in Tallapoosa County, Alabama, in the
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 (lister) was unmiversally used in the Texas Black
¥Waxy and Western Semiarid Sectionms.

In Marshall County, Alabama, in the Eastern Hilly Section,
the practice of bedding declined between 1909, when 71 percent
of the farmers used it, and 1936, when 1t was reported by ss
percent. Changes elsewhere ia the proportion of farmers per-
forming the operation were small. -

A definite trend toward the use of the middlebuster forbedding

is evident throughout the eastern and central pertiot; of the
Cotton Belt and particularly in theEastern Hilly, Western Hilly,
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and Mississippi Delta Sections. The middlebuster usually re-
guires more power than the small turnisg plows which it is re-
placing, and it covers ground at a faster rate. This shift and
the use of larger implements and ;Sower units in the West have
brought about a decrease in the amcunt of lavor used in bedding
on the farms where it is practiced, as shows in table 11, In
consequence, the amount of labor reguired for the operation per
acre of cotton grown bas declined to some degree in all of the
sections studied.

Table 11.- BEDDING AND REBEDDING

Parcantags of Farmers Reporting the Practfcs and
Hourn of Laber Reguired per Acre, 1909-38°

1909 igig 1829 i5a3g

Section -
Bea | Re

Bed | R~ |pea | Re~ | Bed | Re-
bed bed hed bed

Percent of farmers reporiing the practice

Coastal Platn szl 18 94 | 17 o3 |17 | s3s | 17
. Piedmont 98 9 59 g g% 11 9¢ 10
Eastern Hilly 71| 14 67 0 55 5 55 5
Western Hilly B8] 36 a1 39 B85 40 83 42
Misslssippl Delta 85] 20 ab 22 g8 27 as 13
Texas Black Waxy 100 ].34 100 34 94 29 24 38
Western Semiarld 75 4 ge 1 88 2 84 2

Hours regulred per acre on farms
reporting the practiceb

Coastal Plain 4.8 4.7 4.5 4.5
Pledmont e.8 7.0 8.5 8.4
Eastern Hilly 4.5 3.8 &.5 3.5
Wezstern Hilly 3.7 8.5 3.4 3.4
Mississippl Delta 4.3 4.1 3.1 2.7
Texas Black Waxy 2.2 2.1 1.9 1.8
Western Semiarid 1.3 1.1 0.8 0.7

Hours required per acre,
ayerage for all farms

Coastal Plain 4.3 4.5 4.1 4.1
FPiedmont €.7 8.9 8.4 8.4
Eastern Hilly 3.2 2.6 1.9 1.9
Western Hilly 3.2 3.2 2.9 2.8
Hississippl Delta 4.0 3.9 2.9 2.8
Texas Black Waxy 2.2 2.1 1.8 1.7
Western Semiarid G.a 1.0 C.7 c.e

Spate abtained in NRP Farm Survey, is3e.
Rours include &l bdedding and redbedding.
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Bureau of Agricultural Economics, U.S.0.A.

FIGURE 9.— BEDDING UP WITH 1—-HORSE TURNING PLOW
The picture was taken in the hilly section of Georgia.

Taking the Cotton Belt as a whole, bedding ranks with flat-
breaking as a labor-consuming operatiom. In 1936 it required
an average of 6.4 hours per acre on the farms studied in the
Piedmont Section, and nearly 3 hours in the Westera Hilly aad
Mississippi Delta Sections.

Laying Off Rews

In the three easternm sections it is common, when the land is
flatbroken, to lay or mark off rows as a guide for bedding or
planting. The marking is usvally performed with a small shovel
plow, There has been a slight increase in the performance of
this operation since 1909 in the eastern sections. The practice
is seldom followed in sections from the Mississippi Delta west-
ward, as is shown in table 12.

In the three eastern sections, where the rows are marked off
by about ome-half the growers, the amount of time spent onm this
oper'ation averages slightly under 1 hour peracre, and there has
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 off rows.
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Psrcentags ef Farmere Roporting tha Practics and
Hours of Labsr Raguirsd par Aere,

Tabie 12.- LAYING OFF ROWS

1303-36°

33

Section

1809

1919,

is28

1836

Coastal Plain

. Piedmont

E=zstern Hilly
Western Hilly
Mississippi Delta
Texas Black Waxy
Western Semiarid

Coastal Plain
Piedmont

Eastern Hilly
Western Hilly
¥isslissippi Delta
Texas Black Waxy
Western Semiarid

Coustal Plain
Piedmont

Eastern Hilly
western Hilly
Miss!lssippl Delta
- Texas Black Waxy
Western Semiarid

Percent of farmers reporting the practice

47
39
33
ii
<]
o
Lo

33
a7
a7
13

= ON

58
40
46
18
4
-]
*

53
41
46
17

[ )

reporting the practice

Hours required per acre on farms

1.7 1.6 1.6 1.6
2.0 2.0 2.0 2.0
1.8 1.8 1.8 1.6
1.8 1.8 1.4 1.4
¥ 4 ¢ 4
- - § 4
- 4 # 4
Hours required per acre,
average for all farms
]
c.8 0.9 .8 c.8
0.8 c.B «8 .8
0.8 0.8 - .7
0.2 G.2 3 2
o1 * .1 *
o © * -
o L * *

%rata obtained in NRP Ferm Survey. 1038,
fiverage not given for fewer than 10 cases.
% e85 than 0.5 Dercent or 0.dS bours.

Btnlri&sfﬁns Turtijizer

Commercial Fertiliger,- Commercial fertilizers were used on
practically all the cotton farms surveved in the Piedmont, Eastern
Hilly, and Coastal Plain Sectioms, except those in Madison County,

Mississippi.

Approximately 5o percent of the fammers in the

Westera Hilly Section and one-fourth of those in the Mississippi

Delta used fertilizer, as is shows in table 13,

Commercial fer-

tilizers were not used on the farms surveyed in the Texas Black
¥axy and Western Semiarid Sections,
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Tabls 13.- APPLYING COMMERCIAL FEATILIZER

Parcentags of Farmers Reporting ths Practice sand
Honrs of Laber Raguired per Acrs, 139p8-35%

Section 1809 1919 i929 1938

Percent of farmers reperting the gracticeb

2

Coastal Plain 8 84 88 g6
Piedmont: o8 99 29 160
Easiern Hilly a8 99 99 89
Westérn Hilly 41 84 8z 50
Misslissippi Delta 14 iz 14 o7

Hours reguired per acre on farms
reporting the practiceb

Coastal Plain
Piedmont

Eastern Hilly
Western Hilly .
Mississippi Delta 4 #

- -

- -

T
O &wn
(e )
Ne2u

.

Hours reguired per acre for application of
- commercial fertilizer and manure,
average for all farms

Coastal Flain 3.1 3.3 3.2 3.2
Piedmont 3.4 3.8 3.3 3.3
Eastern Hilly 8.0 7.0 8.9 8.4
Western Hilly 2.2 2.5 2.2 1.9
Mississippi Delta 0.8 Q.7 1.8 2.3

8para obrained in NRP Farm Sﬁrve}, 193¢, Ng farms in the Tezas Black Waxy
and Western Semiarid Sections reported appiication of - elther fertillzer or
manurs In any of the years. .

hlneiﬁdesail ferms Applring commercial fertilizer elther at £ime cf planting
or as Sids dressing.

’Averags not given far fewer than 10 cases.

The percentage of farmers interviewed who applied commercial
fertilizer has increased little since 1909, except in the Mis-
sissippi Delta. Here there was a pronounced increase in the
aumber of farmers applying ‘fertilizer in 1936 over that imearlier
years. In the Western Hilly Section more of the farmers inter—
viewed used fertilizer in 1919 thanineither the}earlier or the
later years studied. On the farms surveyed in these two sections
the cotton acreage fertilized per farm has increased since 1309
by 36 percent and 20 perceni respectively.

On the majority of farms 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 the use of the distribator.



OPERATIONS AND AMOUNTS OF LABOR 35

Alabama Extenslon Service

FIGURE 10.~ LAYING OFF ROWS, FERTILIZING, AND BEDDING

The man to the right is layinq off rows and distributing fertilizer in one
operation. The mantothe left |s bedding on top of the fertilizer with two
mules hitched to a middlebuster.

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

Results of fertilizer experiments and changes in the plant-food
content of commercial fertilizer will be discussed insection IV.

Side Dressing.~ This term refers to the application of ferti-
lizer at the side of the rowafter the cotton plants haveattained
some size. Ordinarily this application is by hand, except in
the Eastern Hilly and Mississippi Delta Sections, where thedis-
tributor has supplanted hand distribution.

The average number of pounds applied per acre on the farms
surveyed has changed but little since 1909. The time required
to apply commercial 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 commercial fertilizers were used
tended to increase prior to 1929. This was due largely to the
greater number making twoapplications, one at the time of plant-
ing and another during the growing season. After 1929, increased
use of fertilizer distributors reduced the amount of labor used.
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A¢plying Nanure,- The application of manure ranged from an
average of 1 to3 tons per acreon farms where nsed. All farmers
reporting this practice distributed the manvre by hand. The most
common crew consisted of two mem and two mules, although some
of the manure spreading was done by one man and one mule,

Although the percentage of famers applying manure varies widely ,
the percentage oOf the cottom 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 inr 1909 as
compared with 11 percent in 1936.

The average amount of labor used inm applying fertilizer and
manure onall farms has pot changed appreciably since 1909 except
in the Mississippi Delta. Here an increase of from 0.8 to 2.3
honrs 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. IntheEastern RillySection, where the highest percent-
age of farmers applied manure, the time spent inall fertilizing
averaged 6.4 hours.

" PLANTING

Discoveriss Ragarding thi-Spneing ot Cottan Plante®

The advent of the cotton boll weevil made it necessary for the
cotton grower 10 produce a crop in a relatively short season.
In the early years of the boll-weevil imvasion it was considered
" desirable toplant cotton inwide rows with wide spacing of plants
in the row, that is, 18 to 24 inches or more.” The object was
to allow more sunlight between rows and between plaats im order
to kill theweevil grubs in the sgquaresorbolls which had fallen
off the plants.

In 21913 a new system of cotton culture based on the control
ot 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 fruitiag branches.® It was found later, however,
that delayed thinning to one stalk to a hill decreased instead
of increased the yield by an amount ranging from about s to

eThia material was prepared by Lioyd E. Arnola.

7R, J. Redding, Frsential Steps in Securing an Farly Crop of Coiten (U, 8.
Deapt. Agr, Farmera' Bull. No. 217, 1905}, pp. 11-3,

8. r. Cook, & ¥Few Sysiem of Coitom Culture [U. 8. Dept. 4Agr., Bur. Piant
Ingustry Cire. No. 115, 1813}, p. 185.
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nearly 30 percent.° To control vegetative branches, much closer
spacing than in earlier years is now advised, with two or more
plants per hill 12 to 14 inches apart. In the semiarid region
it is not uncommon to find cotton planted in relatively wide
rows, spaced 2 10 4 inches apart, and never thinned.!? 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 48 percent of the total harvested crop at the first
picking; 23,000 plants per acre, 47 percent; and 10,000 plants
peracre, only 39 percent,??
spacings will vary from one area to another. Data for Alabama
indicate that 18-inch hills with ome, two, or three plamts per
Bill pivemaximum yields, while inArkansas there is some tendency
for highest yields to be obtained with closer spacings.

Maximum yield of cotten for various

Since it has become known that more plantsperacre meas higher
¥ields, progressive famers have begun 10 reduce the width of
the rows, Thus im 1926, 44 percent of the participants in the
cotton contests in South Carolina planted their cotton in rows
47 to 49 inches wide; by 1936 only 10 percent were placing rows
"this far apart. On the other hand, the row widths of 30-31,
35-37, and 38-40 iaches increased from o to 9. 5 to 20, and 4 1o
20 percent respectively. The decrease in row width, as indicated
by these contests, has also been carried into general cotton
production and has urdoubtedly had some effect on the average
yisld of the State. 12

Practics in Planting on FParme Surveyad

In all the counties studied, cotton was planted on a slightly
raised bed, except in the Western Semiarid Sectioa, where it is
usually planted about 3 inches below the surface level in order
16 get the seed down inmoist soil. The one-row planter isalmost
universally used in the Piedmont, the Coastal Plain, and the
Eastern and Westera Hilly Sections. Since 1909 there has bees a
definite shift fromthe one-row to the two- and four-row planters
in the Mississippi Delta, Texas Black Waxy, and Western Semiarid
Sections, as shown in table 14,

LR 8, Bromn, Cotton Spacing (Miss, Agr. Expt. Sta. Bull. Wo. 212, 19239,
13+ =

19,
0. F. Coek, *Cotton Hore Productive When Thick Spaced for Small Uprigst
Flants,* fearbook of dgricultures [B3I (U, 5. Dept. Agr., 1831}, P- l:’e'f

1
J. 0. Ware, Csiton Spact IX, Effecz om Blooming, on Eaviine Fruit
Set'and Field (Avk. Agr. Eapt. Sta. Buii. Ho. segh 0], p. 83,

iz
R. W. Hamilton and 8. B, G. Prichard, Ihe Coftonm Contest . . . . 1932
{Cimmscn Agr. Ccliege Ext. Service firc. No. 158, 1937;, p. 8.
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Cotton seed is generally planted many times more thickly than
the plants are allowed to grow, and plants are thinned when they
are from 3 to 5 inches high. In the Western Semiarid Sectionm,
however, some farmers plant only enough seed to imsure a good
stand, thus elimimating thimming. In 1936 the average amount
of seed planted per acre ranged from approximately.36 pounds in
the Mississippi Delta to approximately 16 pounds in the Western
Semiarid Bection., These figures represent slight decreases since
1909,

The distance between cotton rows ranged from 36 inches in the
Texas BlackWaxy Section to gz inches in the Eastern Hilly Section.
Although the more progressive farmers, like those participating
in the cotton contests, have pia#ted their rows closer together
in recent years, thechange in the general average has been rela-
tively small.

Table 14. - PLANTING

Parcentage of Parmers Haporting, by Sise of Flanters,
snd Hours of Lsbhor Raquired psr Aces, 1308-36%2

Row width of plsotier in -
1809 iglg 1920 1538
Section *
Two Two Two Two
Cne or One ar One or One or
more more nore more
Percent of farmers reporting
Coastal Plain 100 (8] 100 o 100 L] ‘100 4]
Pledmont 100G 0 100 o 100 C 100 [#]
Eastern Hilly 10G G 100 o 100 4] 100 o
Western Hilly 100 O 100 o 87 3 | 87 3
Mississippi Delta g8 | 2 80 | 10 79 | 21 75 | 25
Texas Black Waxy 100 0 s ¢] o] 72 28 556 45
Weztern Semiarid 100 o] a8 iz ai ag i 84
Hours reguired per acre
Coastal Plain 1.8 1.8 1.9 1.6
Piedmont 2.0 2.0 2.0 2.0
Eastern Hilly 1.6 i.6 1.5 1.3
Western Hilly 1.7 1.7 1.8 " 1.8
Mississippl Delta 1.3 1.3 1.2 i.2
Texas Black Waxy 1.5 1.5 i.2 1.1
Western Semlarid 1.2 1.1 .8 0.8

%pats obtained in NRP Farm Survey, 1936.
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FIGURE 11.— PREPARING LAND AND PLANTING COTTOR IN SOUTH CAROLIRA

Between plants im the row, the average distance- found on farms
studied in 1936 ranged from 6 inckes in the Western Semiarid
-Section to 12 inches in the Coastal Plain Section. Some tendency
toward closer spacing in the row has beea observable since 1909.

Laber Reguiremants in Planting

Table 13 shows that the greatest amount of labor used in plant-
ing an acre of cotton was found ia the Piedmont region and amounted
t0 2.0 bours per acre. In theCoastal Plain ard the Bastern and
Western Hilly Sections abount 1.6 hours were used on an average,
with only slight declines since 1969. In the Mississippi Delta
and in the Black Waxy Sections, where larger machimery bas come
into use on at least a good fraction of the plantations, 1.2 and
1.1 hours respectively were used. And in the Westera Semiarid
Section, where two- and four-row planmters bhave become the rule
rather than the exception, planting required only 0.6 hour per
acre in 1936 as compared with 1.2 hours im ig909.

CULTIVATION

Bisceveries Regarding ths Nesd for Cultivatiem

Experimental evidence within recent years bhas brought about
a change in the point of view regarding the number of cultiva-
t1ions meeded to produce a maximum crop. Among farmers, however,
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the 0ld 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 Carclina, with mormal cultivation,
the yield of seed cottom was ¢2s 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.®®

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 ianstances, may even
reduce the yield.

Farm Practics in €oltivation

In spite of the evidence that cultivation is needed only for
the purpose of killing weeds, there has been nogeneral decrease
in the average number of times fammers have cultivated cotton
ia the areas studied; in fact, there has been a slight increase.
Of course, it is possible that there could not be much of a
reduction from tke present practice without permitting greater

weed growth. But there is considerable variation in the number
of times farmers cmltivate 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, t0 3.9 in the¥Western Semiarid Section
where weeds are few.

In the Coastal Plain and Eastern Hilly Sections about 8o per—
cent of the farmers interviewed reported theuse of one-half-iow
implements for cultivating cottom 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 Flain and 7 percent in the
Eastern Hilly Sections.

Two-thirds of the fammers interviewed in the Western Hilly
Section reported the use of the one-row cultivator exclusively
13¢. p. Blackwell and T. S. Buts, Cotton Productios (8. C, Agr. Expt, Sta,

Buii. No. 219, 1824}, p. 34: R. P, Bledsos, Cotton Feritilizer and Cuitural
Nethods {Ga. Expt. Sta, Bull, No. 152, 1828}, p. B%. '
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FIGURE 12.- STOCK EOUIPPED WITH SWEEPS USED FOR CULTIVATING COTTOM IN
DARLINGTON COUNTY, SOUTH CAROLINA

in 1936, compared with 54 percent in 1909. Iwenty-six percent
of the farmers in this section reported the use of one-half-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
farm; and 19 percent used two- or four-row cultivators. The use
of one-kalf-row equipment for all cultivations has decreased
about one-half since 1909. There has been an increase of about
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one~fourth in the number of farmers using both one-half-row and
one-row equipment. !¢

In the Texas Black Waxy Section about 40 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.

The greatest shift from the one-row to the two- and four-row
cultivator took placein the Western Semiarid Sectior. Here the
change was made by 78 percent of the farmers, as shown in table 15.

Bursau of Agricultural Economics, U.S.0.A.

FIGURE 13.- CULTIVATING COTTON WITH 2—-HORSE, 1-ROW CULTIVATOR
IN THE MISSISSIPPI DELTA SECTION

Labor Requirements ia Cultivatiena

The advantage of multiple-row cultivators is evident from the
data presented in table 1s. In 1936 it took the average farmer
in the Piedmont Section as much time to cultivate an acre once
as was required in the Western Semiarid Section to go ove'g' 7%
acres. In the former section 98 percent of the farms had culti-
vators less than one row wide, while in the latter 82 percent

14500 tavle B-2.
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Tabis 15.- CULTIVATING

Percantags of Farmers Reperting, by 3ize of Cuitivator,
Pragusncy of Eultivation, snd Hours ef Labor
Reguirad psr Acrs, 1308-36%

Section 1809 1818 1826 18368

Percent of farmers using cultivators
larger than ﬁ-rawb

Coastal Plaln i3 14 ig 18
Piedmont 2 2 2 2
Eastern Hilly i4 22 - 25 21
Western Hilly 7 87 87 a8
Mississippi Delta 81 73 a8 81
Texas Biack Waxy ] 100 100 100 100

Western Semiarld 00 100 16C 100

Percent of farmers using 2-row
or larger cultivators®

Western Hilly ¢ g i 3
Misslssippl Delta ) o 14 ig
Texas Black Waxy O o 28 40
wWestern Semliarid 4 ig a8 82

Average number of times cultivated

. Coastal Plain 5.2 8.3 5.3 5.3
Pledmont £.0 4.7 4.8 4.7
Eastern Hilly 5.3 8.3 5.3 5.3
Western Hilly 4.8 4.8 4.9 4.8
Misalssippl Delta 7.3 7.5 7.7 7.6
Texas Black Waxy 4.9 4.8 4.8 4.9
Western Semiarid 3.2 3.7 3.7 3.7

Hours reguired per Bcre
to cultivate once

Coastal Plain 3.8 8.8 3.8 3.5
pledment 4.7 4.8 4.8 4.5
Eastern Hilly 8.5 b: 35 3 3.3 3.3
Western Hilly 3.2 3.2 2.9 2.8
Misslssippl Delta 2.6 2.4 2.1 2.0
Texas Black Waxy 1.8 1.5 1.2 .1
¥Western Semiarid 1.8 1.1 o.8 0.6

Hours required per acre
for all cultivating

Coastal Plain 18. 7 18,5 8.7 18.7
Pledmont 21.5 21.% 20.8 20.8
Eastern Hilly ig.9 i8.5 7.8 _17.8
Western Hilly 14.9 ig.4 13.8 i3.2
Miamlssippl Delta 16. 8 18.4 18.5 15.2
Texas Black Waxy 7.5 7+ 4 8.1 5.6
Westera Semiarid 4.4 4.1 3.0 2.3

5ata obtalned in NRE Farm Survey. 1038.

b!’ercent usiog cultivatora larger than the 1-mule sizs. Ths figures lncluds
some IArmers who used both i-mule cultivators and larger ones.

*No cultivators this large rasported 1n the Comstal Plais, Plsdnsn:.érsastern
#2111y Ssctlonas.
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had cultivators two rows or wider. There bas been a slight in-
crease in the average performance of cultivators in the eastern
sections and amore promounced one in the western sections, where
the shifi to wider cnliivators has been more rapid. .

In 1936 the number of hours uséd per acre forall cultivations
ranged from 2.3 hours in the Western Semiarid Section to 20.8
hours in the Piedmont. The time required per acre varies with
the size of equipment used, the frequency of cultivation, 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
almost exclusive useof one-mule cultivators called fora greater
mimber of hours than was necessary in the adjacent Coastal Plain.
In the latter section 18 perceat of the farmers used larger
eguipment 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 1in cultivating cotton in the eastern sections. Iz the
Mississippi Delta, Black VWaxy, and Western Semiarid Sections,
however, the reduction has been much greater.

HOEINS8 AND CKOPPING

As previcusly iadicated, cotion is seeded thickly in most
sections, and the plants are thinned when they attain a height
of from 3 to 5 isches. 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. Hoeing conmsists chieflyof cutting out weeds and grass
whichk are not destroyed by cultivation or choppizg. Chopping
is performed once, while the number of hoeings varies consider-
ably between sections, from an average of ¢.8 times over in the
¥Western Semiarid to1.7times over in the Bastern Hilly and Texas
Black Waxy Sections. '

Next topicking, chopping and hoeing are the most time-consuming
operations in producing the crop. Combined, they account for
nearly half the total labor prior to harvest, and but little
change has occurred sinceigog. Differesces im hours were found
chiefly between sections rather than between years. In the
Mississippl Delta, where weeds grow abundantly, we find 34.0
hours per acre used in hoeing and chopping in 1936, as shown in
table 16. Inthedrier Texas Black Waxy Section these operations
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Suraav of Agriculturai fconoaics, B.35.0.4.

FIGURE 1%.— CHOFPING CLOTTOX

required 14.3 hours, anmd in the ¥esterz Seamiarid Section osnly
- 6.1 boors were used. It may be noted, by way of comtrast, that
chopping and hoeing in tke Mississippi Delta required more labor
in 1936 tbas did the entire process of raising aand pickisg the
crop in tte Western Semiarid Sectioa.

Hoeing is pot only ome of the peak labor requirements im the
production of cottom, it is also omeof the operations for whkich
p¢c satisfactory mechanical method has been developed. Check-row
plaatiasg topermit cross caltivation and tke use of better culti-
vatiag equipment may be expected to reduce somewhat the meed for
hoeing., The use of larper cultivators, however, will require
the use of larger power ontfits than the one-mule unit commow ia
most producing areas,

BUSTING ANB SPAAYINS

& small percestage of the farwers isterviewed im all sectioas
stsdied, except im the Westera Sewiarid, repowted some dusting
or sprayisg for beoll-weeril azd leafworm coatrol. Methods vary
widely. Dusting by haad or from the back of a mmlel® riddes

15‘ woTker rides the mule snd holds balanted across the mmless back a pole
:::u 13 f:;th? lengts O whiich sacks cu;g::l!l.g dnst gre tied girectiy over

rows dusted. Thes movemssi of e JoEgIng al disiLrimtes
the Suat O the iania. =8
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Tsble 16.- HOEINE AND CHOPFINA

Number of Timas Over and Hours of Labar
Ragquirsd par Acre, 1309-38%

Section 1809 1gis i1s2¢ ig36

Number of times over

Coastal Plain ] 2.6

2.7 2.8 2.8
Piedmont 2.3 2.4 2.8 2.3
Eastern Hilly 2.8 2.8 2.7 2.7
Western Hilly 2.2 2.2 2.2 2.2
Mississippl Delta 2.8 2.8 3.1 3.1
Texas Black Waxy 2.7 2.8 z.8 2.7
Western Semiarid 1.9 1.8 3.8 1.8

Hours required per acre
for one time over

Coastal Plain 1G. 3 10.3 10.3 1.3
Fliedmont 10.4 1c.4 © o 10.5 10. 4
Fastern Hilly 8.9 9.9 1 8.8 2.9
Western Hilly 8.5 9.5 8.5 8.5
Mississippl Delta 11.1 11.1 11.1 11.1
Texas Black Waxy 5.4 5.4 5.5 8.5
Western Semiarid 3.7 3.5 3.4 3.4

Hours required per acre for all
times over, average for zll farms

Coastal Plain 27.8 27.9 27.8 27.8
Piedmont 23.% 24.9 24.5 23.4
Eastern Hilly 27.5 27.7 26.9 26,3
Western Hilly 20.9 21.3 21.5 21.2
Mississippl Delta al. 32.8 33.8 54.0
Texas Black Waxy 14.8 4.3 14.2 14.3
Western Semiarid 8.8 6.4 6.2 6.1

Bpata obtalred im NRP Farm Survey, 1836.

between the rows are the most common methods used ia the Piedmont,
Coastal Plain, andEastern Hilly Sections. Thesemethods require
a large amount of labor and are far less effective than the
machine, which requires less labor. Dusting bymachine and from
muleback are the TOSL Common methods found in the Western Hilly
Section. In the Mississippi Delta and Texas Black Waxy Sections
the machine is used almost universally.

A relativelysmall percentage of farmers actually takemeasures
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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Tabis 17.- DUSTINS AND SPRAYING

47

Psrcantuge of Farmers Reporting the Practics and

Hours =f Labay Raguired per Azrg, 1309-38%

Section

1809

1319

1929

1936

Coastal Plain
Piedmont

Eastern Hilly
Western Hilly
Mississippit Delta
Texag Black Waxy
Western Senmiarid

Coastal Flain
Piedmont

Eastern Hilly
Western Hilly
Mississippi Delta
Texas Black Waxy
‘Western Semiarid

Coastal Plain
Pisdmont

Eastern Hilly
Western Hilly
Mississippi Delts
Texas Black Waxy
Western Semiarid

Parcent of farmers re

porting the practice

2 5 i4 13
2 11 21 10
5 14 22 16
7 15 28 24
8 15 33 33
iz 14 24 ie
0 0 o 0

Hours regquired per acre

to dust or spray once
4 2.1 1.9 1.7
§ 2.0 2.0 2.5
1 # 2.5 2.1
# 1.3 1.2 0.9
# L C.9 0.8
4 0.9 0.8

Hours required per acre for all dusting

and spraying, average for all

faras

*
*

00000
G b b e

COOOOEO
N oA LN

.4
0.8
O.F
0.3
.7
0.3

"osta obtatned in WRP Farm Survey, 1938,
Average not given for fewer thapn 10 cases,

*Less than 0.05 hours.

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

three times.

One application of dust or spray reguires slightly less than
t hour per acre in the Western Rilly, Delta, and Black Waxy
Sections compared with 1.7t0 2.5 hours ia the eastern sectiouns.
However, because a minority of farmers follow the practice, the
average volume of labor actvally used for this operation is small,
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amounting to less than 1 hour per acre in all sections in 1936,
"With increasing numbers of farmers dusting and spraying, the trend
in labor used was upward from 1909 to 1929 in spite of some in-
crease im productivity inapplication. With lower cotton prices
after 1929, less time was spent on this operation, and many
farmers abandoned it entirely. €

HARVESTING

Mathod and Times Over

Cotton picking constitutes the greatest labor load in the pro-
duction of this crop. It is a tedious hand operation and lasts
intermittently from 2 io 3 months in the fall. The need for
keeping enough persoms around the farm so that sufficient help
will be available in the picking season has beem an important
influence in delaying adoption of larger equipment im the pre-
harvest operations. Development of a satisfactory mechanical
cotton picker would greatly affect other operations as well as
cotton picking insections where such a machine could be used.?®

Bureau of Agricultural Economics, U.S.0.A.

FIGURE 15.~ PICKIKG COTTON BY HAND 1IN NORTH CAROLINA

“s“ R. L. Rorne and E. 0. McKibben, Changes in Parm Power and Squipment:
ilachnn:cg)l Cotton Picher {WPA Natlional Research Project, Report No. A-2,
ug. 1937).
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A large amount of experimental work hasbeen dome in an effort
to develop a mechanical cotton picker, and considerable progress
seems tohave been made, There are still some important mechan-
ical as well as economic difficulties to overcome before such a
machine is 1ikely to be inwide use. An improved two-rowmachine,
however, would probably find considerable application insections
where cotton is raised in relatively large fields and on land
which is not tno rough. These include the Mississippi Delta and
the Texas Black Waxy Sections and other smaller areas where large
farms or plantations 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 develnped so far.

Anderson, Cliayton, ane Co.

FIGURE 16.- A 2-ROW COTTOM PICKER

It has been estimated that animproved machine of this size moulddothe work
of about 20 hand pickers.
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Tsbls 18.- LABOR nznim;sn IN HARVESTINH, 1509-352

Lint Hours required
Number Lint picked per acre
of Field per
Section Year | yimes |per acre®] worker pick. | Hau-
picked | (pounds} | per day | Total ing— ing
- {pounds) to gin

Cocastal
Plain 1609 3.2 231 45.8 53.9 50,7 3.2
1519 3.2 209 46.3 &7, 7 45,1 2.6
1829 3.1 156 48.9 44.3 41.8 2.5
1996 | 3.1 239 47,0 | 53.5 | s0.8 | 2.7
Pledmont 19CG9 3.1 210 45.5 49.1 48,2 2.9
1919 3.2 143 48. 5 32.7 30.8 i.8
1829 3.0 170 47,7 37.9 35.8 2.3
1936 2.8 200 48.5 45.7 43.1 2.8

Eastern
Hilly 19089 3.0 245 53.4 48.4 45.9 2.5
igl9 2.9 225 55,8 42.8 40.5 2.3
i829 3.1 289 589.4 53.0 5C. 3 2.7
1936 3.0 321 59.8 56.3 53.7 2.6

Western
Hilly 1909 2.7 174 48. 8 38,1 35.9 2.2
1918 2.7 159 S51.4 32.9 30.9 2.0
- 1629 2.8 154 54.5 29.8 28.3 1.5
. io36 2.5 i38 54.9 286.5 25.1 1.4

Mississippi
Delts 1809 2.8 224 45.5 51.5 49.2 2.3
1919 2.9 227 45,5 52.0 [ 49.9 2.1
1829 2.8 252 45.2 57.8 | 55.8 1.8
1036 2.8 302 45. 2 68.7 86.8 1.g
Texas Black

Waxy 1809 3.0 180 75.2 28.4 28.5 1.9
1819 3.0 172 78.8 23.4 21.8 i.6
1929 3.1 177 T74.4 25.0 23.8 i.2
igle 3.0 170 80.0 22.3 21.2 1.1

Western
Semiarid | 109 3.1 127 83.6 21.4 20.9 i.4
1910% 2.4 183 102.5 17.9 15.9 2.0
1529% 2.4 142 112.2 13.9 | 12.7 | 1.2
ig3e® 2.4 178 128.5 14.8 | 13.7 1,2

Spata obtalned 1n NRP Farm Survey, 1936.
*’Anrages for each sectlon are averages of g<ouniy ¥ields welghted bY the number

¢! schedules obtalnad 1n each county {table i-4).
nating yield, see p. 6528, fn. 1

®Includea picking and snapping {smapping predomineting In 1024 and 1938).

For sscurce and method of esti-
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At present, cotton is harvested by hand picking inall sections
. except the Western Semiarid, where picking, sledding, and snapping
are dose. Snapping cotton is the practice of palling bolls, burr
and all, from the stalk. The equipment for picking or ssmapping
cotton msually is a sack approximately 28 inches wide and varyisg
is length from 3 toia feet, The sack is dragged on the grousad,
supported by 2 wide strap over the shoulder which cauvses thesack
to hang in a loopatome side of the picker. After it is picked
or snapped, the cottom is uspally weighed and emptied into a
wagon, truck, or trailer equipped for hanling it direct to the gin.

Climatic conditioms determine the rapidity with which bolls
opea and, therefore, the length of the pickisg period and the
number of times a cottonfield will be picked. BHowever, the
earlier datesof planting of improved varieties have brought about
an earlier harvest, a shorter harvest period, and a slightly re-
duced number of pickings inrecent years, as indicated in table 18.

Cottcn was picked an average of about three times im all sec-
tions studied. Where both snapping and picking were done, the
average sumber of times was less tham three, and where allcotton
- was spapped, two times over were sufficient.

The average number of pounds of seed cottoa picked per worker
per day is governed largely by ‘the yield per acre and the number
of times picked. The average number of pounds of seed cottor
picked perday ranged from approximately z10 ia the Westera Semi-
arid to 13q is the Piedmont Section. In the Western Semiarid
Section, where smapping is done, the average is approximately
seo0 pounds {including seed amd burrs} per day. Lint cottes
picked per worker per day ramges from 8o pounds in the Texas
Black ¥Waxy Section to about 45 pounds im the Mississippi Delta,
while snapped cotton averaged about 130 pounds of lint per day
in the Western Semiarid Seection. Improved varieties of cottom
which produce a higher proportioa of lint perpound of seed cotton
have increased the pounds per worker per day.

In the Western Semiarid Sectionclimatic conditions and improved
gin equipmeat {clgasers, extractors, driers) have made possible
the almost complete abasndopment of picking and the substitution
of snapping, which requires much less labor thap picking.}? The
snappiag is frequently performed by tramsient labor.

17¢. 4. Bonnemand 4. C. Magee, Parm Busimess Report, Figh Floins Cotton ivea
1832 (Texas igr. Expt. Sts. prelim. mimea. report, Sept. 1833}, b. 12.
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The gquality of lint obtained from snapped cot-tcn 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 uvaduly, however, more serious losses may result from
weathering,1®

Since 1909 about 10 percent of the farmers in the Coastal Plain
and Mississippi Delta Sections haveshifted from the team and wagon
te the truck for bauling seed cottos to the gin. Thisshift has
resulted in a saving of about 35 percent inlabor. In theWestern
Semiarid and Texas Black Waxy Sections the shift from the wagon
to the trailer and truck has apparently resulted in a saving of
about one~third in labor. ’

Labar Vesd Per Acrs in Harvasting Colttan

‘Because the amount of labor needed for harvesting is determined
to such a large extent by the vield, the labor for harvesting
as obtained in the NRP Famm Survey has been adjusted to a 5-year
average yield for the counties studied.!® The resultingestimates
are shown in table i8.

In 1936 the estimated amount of E.ahor used per acre forharvest-
ing picked cotton ranged froma22.3hours in the Texas Black Waxy
Section to 68.7 hours in the Mississippi Delta. Since 1909almost
no reduction is shown in the Coastal Plain Section and only 3.4
hours in the Piedmont Section. Greater rfeducticas are shown in
the Western Hilly and Texas 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 pickia_g

188ryan Bagie, Bryan, Tex., pac. 7, 1938.

mknrage ¥ilelds ©f lint p=r acre for cpuntlas studled are estimesed on the
basis of census data and anhual rapsrts of the Bureau of the Census, #. §.
Department cof Commerce, on cotton glaned in the United States.

Acreage 1s not reported by counties forother than census yYears. Therefore,

to obtalin acreage harvested 1x Lhe counties studied, S-year averages centered

on 1809, 1919, and 1929 were calculsted. The average of 1833-38 {uslng 1934

as me base) was used to represent 18368. The following procedure was uaed:

(1) 4 G-YeaT avsrage acreage harvested for the State was calculated; (2) the

relasionship of the counlty acreage and the State acreage in the census year

was deternined: {3) the county average acreage harvested for the 5-year period

was gstimated on the dasis ¢of the relationRship between the county and the .
Stete adreages Iin the CONnsUS Fear.

Production likewlse Is Teported only In the census years. However, the
number of bales {S00-pound gross weight) of cotton ginned in each county is
reported annually by the Bureau of the Census, U. §. Depariment of Commerce.
Tha F-year aversga production for the COuUnty was estimated by determining
the relationship of production to ginning figures in each county 1in the census
period and then &pplying this reiationshlp L& average S-year ginhings for
ths county.

Ths sverage ylIslg of lint ;:s!' acre was calculated from The averags acraage
and production s¢ detsrmined.
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Bureau of Agricultural Economics, U.S.D.A.

FIGURE 17.— HOME-MADE SLED USED (% HARVESTING COTTON IN THE
WESTERR SEMIARID SECTION

rate perworker. Themore rapid picking hasbeen achieved largely
by less careful picking and involves collecting more trashalong
-with the cottonm.

The estimated amount of labor used per acre for harvesting in
the Western Semiarid Sectionwas 14.9 hours in 1936 and 21.4 hours
in 1909. This reduction was effected chiefly by the substitution
of smapping for picking.

SUMMARY

It bas been shown that the general process of cotton prodaction
has undergone but little change since 1909, but that there has
been some decline ia the amount of labor used on several of the
operations. A slightdeclinewas showa in labor spent incleaning
ditches and terraces and incutting stalks ia most of the sections
where these operations are performed. ILabor ia flatbreaking and
in bedding the land hasdeclined in most sections but especially
in the western ones. The same is true of cultivating and of
hoeing and chopping. The greatest declimes im the labor used
in these operations have occurred im the Delta, Black Waxy, amd
Vestern Semiarid Sectioss, where there has been the most progress
in mechanization, and, ia fact, where comditioas have been most
favorable to adoption of larger equipment. Ia the Westerm Semi-
arid Section the declime im labor used im producing tke crop
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up to harvest has amounted to one~third simce 1909, in the Black
Waxy to about 1¢ percent, and in the sections farther east to
smaller amounts.

labor speat in harvesting the crop has not chaaged much for
the Cotton Belt as a whole, except that it has varied with, the
vield 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 meapnt 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 cottos 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-third has occurred. These changes were due iargely to changes
in the yield per acre,

We shall return to the guestion of total labor used per acre
and to the changes in total amounts required for the entire
cotton crop in sectiom V.



SECTION II1I

MECHANIZATION IN THE PRODUCTION OF COTTON?

The amouant of labor used per acre ian prodscing cotton and,
therefore, the acreage one man or one family can care for varies
among areas and localities. Inthe Piedmont, Coastal Plain, East-
ern Hilly, Western Hilly, and Mississippi Delta Sections of the
Cotton Relt one family usunally raises 12 to 18 acres of cottoa.
Ia the High Plains Sectionof Texasone farmer using two-row equip-
ment grows from 75to 150 acres of cottom with littleor ac hired
help prior to harvest; with fowr-row equipment the acreagemay be
almost doubled.® Inthese more highly mechanized sections cottoa
production has been ircreasisg while is the eastern part of the
Cotton Belt it has declined.

PROSPECTS FOR ANR LIMITATIONS TO MECHAMIZATION

Knowiag that these differences exist, one might well question
_ whether still greater mechanizatios may be expectedin the west-
ern areas: whether the amount of labor used in the easters
sections might be reduced through greater mechanization and the
useof larger implements; and, if these changes are feasible, at
what rate they are likely to proceed and what the resulting effect
upon the employment of agricultural lasor would be,

Under preseat conditions it is not probable that any great
saving of labor will be effected throughk mechaanizationof cottoa
production in the near futere in the upper Piedmont, Coastal
Plein, Eastera Hilly, or parts of the Westera Hilly Sections of
the Cotton Belt. Omall farasand irregularly shaped fields pre-
vail iz these sections. The small farms mean the use of small
wnits of pover and the irrepular fields make it difficnlt to use
larger iwplemeats to advantage.

Scattered throughout these sections are farms which contain
rather large acreages of fairly level land on which a cozsideradle
degree of mechanization will takeplace. Such farms, however, are

Itnis section was prepared by wWillilam C. Holler.

’nc ¥orid Cottom Jitwatiow, *Part II: Cotion Producticn io toeUnited Stateg®
{3. 8, Deut. Agr., Bur. Agl. Econ., prelim. mimes. report, Feo. 19368), pp. 25-8B.
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Bureau of Agricultural Economlics, ¥.5.D.A.

FIGURE 1B.- COTTON PATCH IN THE EASTERN COTTON AREA

Much of the crop is grown insmall patches and on rough land. The possibil-
ities of mechanization are limited here.

relatively few in number. Several factors tend to prevent more
general mechanization and the use of large-scale equipment in
these sections.. The very sandy soils in the Coastal Plain Sec-
tion, the small, irregularly shaped fields resulting from the
wooded nature of the land, the hilly topography, and the numerous
streams, togetherwith the availabilityof large amounts of family
labor which have little orno alternative employment, often make
impossible the economical use of large equipment. Moreover, there
are numerous farms om which the advantages and disadvantages
arising from the adoption of larger equipment and more complete
mechanizatjon are approximately equal. On such farms inertia
tends to discourage the shift.

However, in those sections which are not suited to the use of
large-scale equipment, considerable saving im labor prior' to
harvest might be effected through the use of one-row equipment
instead of the one-half-row equipment now being used in seedbed
preparation and cultivation. Also, a considerable proportion of
the labor of hoeing and chopping might be eliminated by the use
of a hill~dropper planter.



fssre 4 Co.

FIGURE 19.— BEDDING UP FOUR ROWS AT A TIME

This tractor-drawn mlddlebus!er represents a great increase in labor pro-
ductivity over a 1-mule outfit.

International Marvester Co.

FIGURE 20.— ONE-ROW MIDDLEBUSTER DRAWN BY A LIGHT TRACTOR

This promises to save labor on catton farms not big enough to afford the
arge unit shown in figure 19.
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Conditions in the level to gently rolling Mississippi Delta and
the BlackWaxy Prairie and westernsections of Texasare conducive
tothe use of large-scale, labor-saviag machinery. Also, many of
the farm units {that is, the entire plaatations rather than the
cropper units withia plactations! in these sectioms are large
emough to use such equipment economically. The adogtids ot
larger-scale equipment has been increasing here in receant years.
In the Mississippi Delta a considerablie shift from the use of
one-half-row to ome-row eguipment in seedbed preparatios had
taken place even prior to 1929,

INCAEASED USE OF TRACTORS

The number of tractors has iancreased rapidly. In 1929 the
censes found tractors o only about 2 percentof the farms in the
Eastertc and the Delta Cottom States, on 6.3 percent of the farms
in Texas, and om 11.4 percent of the farms in Oklahoma.® The
census, however, counts each cropper-holding as a farm, and many
plantations coasist of several cropper uaits. Ia the 1936 Farm
Survey, in which the plantation was counted as the unit, the
following percentages of farmers reported the useof tractors for
the vears indicated:

Percent of farmers reporting use
County and section of tractors
1819 1820 - 19836
Washingtor and Bolivar
Counties, Miss. ]
{Mississippi Deltal s . 32 45
3 western counties
{Texas Black Waxy and . .
Western Semiarid) 5 7 41
Al other countles
{2 in Western Hilly and
7 in eastern sections) 1 2 3

An appreciable proportion of the larger plantations reported
the use -of two or more tractors. This was true in 1939 of 6

Bpifieanth Comsus Of the Gnited States: 1890, “Agriculture® (0. S. Dept.
Com’,, Bur. Census}, vol. 1¥, shap. ¥il, table 1%, p. B37.




MECHANIZATION IN PRODUCTION 59

percent of the farms studied in the MississippiDelta Section and
of 12 percentin 3936. IntheBlack Waxy and ¥estern Sections 1wo
Or more traciors were reparted by 2 percent of the tarmers for
1929 and g percent for ig36. Indicatices are that the use of the
tracter is contimming to increase, not only in the sections just
discussed but also in other, though smaller, areas where con-
ditions are favorable. The recest development by some of the
famm-implement companies of smaller tractors, suited 1o use on
relatively small !arais, is likely to give further impetusto this
movement. The smaller tractors, however, are likely to displace
less labor per tractor than did the larger ones, which were
adoptedon the larger farmsand generally underthe mosi favorable
conditions.

Alomg with the adoption of tractors has comean increase in the
ise of multirow equipment for seedbed preparation, planting, and
cultivating., This has resulted in a decided saving of labor in
preharvest operations. The adoption of the hill-dropper planter,
particularly if it isof the multiple-row type, togetherwithim-
proved seed and methods of seed treatment, will eliminate a large
amount of hand labor in chopping and hoeing. Some work is also
being done in the development of mechanical means to perform
the chopping operation, but this is still in the early stage
of development.

altheagh an increase in thenumber of farmersusing hill-dropper
planters and multiple-row eguipment may be expected, the rate of
adoption in the Mississippi Delta Seciion may be retarded by the
fact that large amounts of labor are needed for picking, and in
many cases it may be economically advastagecusto insure an ade~
quate supplyof harvest laborby employing the laborers throughout
the year. However, the increase in mecharization of preharvest
operations in the Mississippi Delta has already resultedin some
displacement of siaarecfcppers and share tenants.

It isbecoming evident that the need for a snpply of labor for
picking is not an insuperable obstacle to mechanization of the
nreharvest operations. In western Texas and Oklahoma scarcity
of rainfall limits weed growth; this factor combined with the
level topography of the land makes it possible for a famer and
his family, even without tracror power, 1o grov much more cotton
than they can harvest. KNatural and economic conditionshave also
been conducive to the adoption of large-scale methods, and as a
resuly a transientlabor sapply has been built uwp for the picking



intsrnationa! Harvester Co,.

FIGURE 21.— PLANTING COTTON AND PUTTING DOWN FERTILIZER
IN ONE OPERATION

Deere & Co.

FIGURE 22.~ FOUR-ROW TRACTOR CULTIVATOR .
This unit does the work of at least eight meo with 1-mule cultivators.
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season. A recent study?® indicates that this labor pattern is
pushing eastward isto the Delta country. Tractors, multirow
planters, and large tillage implements have already crowded many
sharecroppers off the land and into the ranks of the seasonal
laborers. In the absence of asuccessful mechanical picker this
processwill probably be slow, even in the Delta, for it will take
several years to develop a supply of seasonal labor adeguate 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 secsre transient laborers for muck of
the harvesting. A sufficient supply of labor for picking still
Temains a problem in these sections. The perfection of an ef-
ficient and economical mechanical cotton picker would toa large
extent remove harvesting as ar obstacle to mechanization in the
Mississippi Delta and Texas Black Waxy Sections. 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 for thepreharvest operations and would thus result in
a considerable displacement of agriculiuwral workers. That such
a development lies within the not-tno-distant futsre seems prob-
able, A large amount of work has been dome on mechanical cntton
pickers and certain machines seem 10 have approached practical
usefulness.®

In the report on the ¥echanical Cotter Picker it issaid thar:

Even though a mechanically successful and economically
feasible cotton picker may be nearat hand, its spread
will probably be gradual rather than sudden. This view
iz strengthened by the history of the introduction of
other agricultural machines. Rapid mechanization has’
cecurred only where the financial rewards have baen
high or labor shortage acute, Therefore, as long as
there is anabundance of cottonplckers willing to pick
cotton for 75 cents to 1 dollar per 100 pounds, and as
long as other prices maintain their present alinement,
the mechanical pleker cannot be expected to take the
Cotton Belt by storm. A repestition of the conditions

fpau) S. Taylor, "Powser Farming snd Labor Displacemsnt in the Cotion Bell,
1837, % Nonthly Labor Review. 48, Mo, 3 fMar. 1038}, pp. 596-807, and TPowar
?u'n;n; aa?d Labor Diaplscemant,® NomiAly iador Zeview, 48, No. 4 (Apr. 1938},
pp. B52-87, -

For & BOrs complate discussion of the prospects for such A machine see
R. L. Horneand E, 0. NcKilbban, Changes sa Pars Power and Eguidment; Nechan
ical Codtom Picker {Works Prograss Adminiscration, National Researcs Projsct,
Raport Ro. A~E, Aug. 1637),
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that existed toward tne ¢lose of the World War, however,

m%ﬁ;t be expected %reatly to speed up the mechanieal

picker's adoption.

1z, ia the course of 5 to 10 years, a saccessful two-row picker

operated by one man should appear, it might be applied on as much
as half of the normal cotton crop, or about 174 milliom acres.
This seems likelytobe the upper limit, onlesscottom production
should be materially iascreased ou new lands where conditiosns
are favorable to mechanizatiocn. Saviangs ia labor from the use
of a machine on this proportion of the acreage might amount to
approximately 800 million man-hours. This would be equal to the
labor of 2 million hand pickers each workisg forty 10-hour days
during the picking seasoa.

The report just mentioned contimues:

Widespread use of a mechanical pickerwoald necessar-
ily set in motion a chain of causes and effects which
would reach beyond the cottonfields. The shift from
animal to tractor power would ncot only resultin a de-
crease in the labor required to raiseand care fer work
stock, but would also result ina decrease in the labor
required to grow feed bothin the South and the Middle
West, from which much feed is imported. Set agailnst
these decreases in labor reguirements resulting from
further smechanizationof cotion would be the additional
labor required to produce and distributefi ckers, trac-
tors, and tractor fuoels and lubricants.

Conditions in the Western Semiarid Sectioa are more conducive
to the use of large-scale machinery thas are those in the other
sections studied. The topography is relatively level asd fields
are large. The rainfall is relatively low aad therefore weed
growth following planting, particularlyif the land is well pre-
pared, is retarded, thereby eliminating much of the hoe work.
As most of the bolls ripen about the same time and as saapping
rather than picking is practiced, most of the cottonis harvested
at thefirst picking. Underthese conditions the use of trassient
labor for harvestiag seems to have worked satisfactorily and to
have removed thedeterrent effect of aharvesting labor-requirement

peak on the mechanizatior of the preharvest operations.

The use of tractors im cosjunction with large-scale machinery
has made rapid advances in the Western Semiarid Section. Tractor
equipment is mostly of the two-row size but there is a defimite

Sroid., p. 18.
Trvid., p. 19,
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trend toward still larger umits. A farm—management study in the
jiitgh Plains Area of Texas, as reported in part II of The Norid
Cotton Situation, ®shows that in 1930 tractorswith two-row equip-
ment were used on 31 of 130 farms studied and that by 1935, 8 of
these farms had shifted to four-row tractor equipmeat.

In this area the use of two-row iractor equipmeat instead of
horsepower would result in a saving of approximately 1to 2 hours
of man lanor per acre in operations preceding harvesting. The
use of four-row eguipment would make possible the production of
an acre of cottom with but 4 to 5 hours of man labor prior to
harvest.®

Because of differences in climatic conditions amd iso growth
characteristics of the cotton plant, a mechasical cottoa picker
which would be satisfactory in the eastern areas is not likely
to be suited for use im the semiarid sections. The Texas Agri-
cultural Experiment Station, however, has developed a mechanical
harvester of the stripper type for use in the westernareas which,
experimentally, has shows promising resalts.

The further development of the mechanical cottom picker aad
of mechanical means of performing some of the cotton chopping,
or at least of reducing the amount of hand work by better culti-
vation, would undoubtedly add fresh impetus t0 mechanization.
Such developments would inall probability lead o larger relative
acreages of cotton iu the Mississippi Delta and BlackWaxy Sectioss
and in some other smaller areas, as well as to a pronounced dis-
placement of hired laborersand sharecroppers. Atpreseat, larger
equipment is available for performing most of the pperations of
seedbed preparation, plantiag, and cultivatioam, but its wider
adoption is held back by the need for keepiap enough workers
around the farms for hoeing and pickiag.

Srre World Cotton Sitwation, loc. céf.
¥roud.



SECTION IV

PRINCIPAL INFLUENCES ON COTTON YIELD
AND STAPIE LENGTH!

The effectivenessof the labor usedin producing cotton depends
on several groups of technological influences besides mechaniza-
tion and those practices which were discussed ia section II.
Among these are: (1) development and dissemimation of improved
varieties of cotton; (2] improvement of quality or increase of
staple length; {3} improvements in cultural practices, especially
crop rotation and the use of fertilizer; and {4) the development
of methods of combating diseases and pests which prey on the
cotton plant.

Better varieties of cotton and heavier ormore effective appli-
cation of fertilizers usually briag heavier yields per acrc.
The increased yields may require more labor per acre, especially
in the harvesting operation, but they bave 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
cotton produced per acre, it represents a greater production per
hosr of labvor iam the ecomomic 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 reguiring additional labor
for pest control. The development of more effective methods for
controlling the boll weevil or any one of the various diseases
to which the cotton plant is subject may beas importaant a techme-
logical influvenceas a higher-yielding variety or a sew and more
effective farm implement.

IMPROVEMENT BF COTTON ¥ARIETIES

The migration of the boll weevil from Mexico ianto Texas in
1892 and its subsequent spread toall important cottron-producing
regions by 1920 led to a decided sbift in the varieties of cotton

!'Thiﬁ gection was presparsed bd¥ Lloyd E. Ammold.
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grown in most areas. 1n a relatively short time many excellent
varieties of long-staple upland cotton and nearly all the better
varieties of medivm-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 emough to escape
at least some of the ravages of the boll weevil. In most in-
stances these early, rapid-fruitismg varieties came from the north-
ers part of the Cotton Belt,

Some years were reguired toproduce new varietieswhich combined
satisfactory yield and staple lengthwith the early maturity needed
in the presence of the weevil. Improvement both in yield and ia
guality is greatly hampered by the inabilityor unwillingness of
a large number of cotton growers to take advantage of the more
desirable varieties adaptable to their soil and climatic condi-
tions. Masoygrowers, on the other hand, who have planted superior
varieties of cotton have been discouraged by the commercial prac-
tice of indiscriminate baying in the local markets where guality
of fiber was little comsidered.

More than 1200 different varieties or names of cotion have been
listed as grown is the United States. OF these, about 400 were
added in the decade 1923-32.% Many of the older varieties are
renamed but are indistiaguishable from the parent stock. This
multiplicity of varietal names is further complicated in most
commuaities by the mixing of cottonseed at gins,? as well as
by cross-pollination of cotton in mixed-variety commenities.

Early Impraved Variestisas

Through the efforts of the United States Department of Agri-
culture, three outstanding varieties - Durango, Meade, and Acala -
were placed in commercial production in the period 190B-16.%
During this period the growers responded favorably to the op—
portunity to secure pure seed. The supply of pure seed was pot
adequate to meet the demand, however, and as a result commercial
agencies sold large quantities of mixed seed. Consequently the
quality of fiber produced in the following years declined and soon
these varieties, except for thevariety Acala, dbecame undesirable.

2(:. B. poyle, "ultiplicity of Varfaties Handlcaps Inprovement in ths Amarican
Cotton Crop.," Yeardookof dgriculture, 1837 {U. S.Dept. dgr., 1933). p. 107.

3y, W, Ballarg and €. B, Doyis, Cotton-Sead Nixing Increased by Nodern Gin
fguipment (U. S. Dept. hgr. Dept. Cire. Ne. 205, 1922}, Dp. 3~12.

%0, F. Cook wna 4. Y. Willls, J i ‘ ; ¢
2. F. n » Yo s ¥r., Iniforsily of Cotion Piber Jetarmined 2
Pield Inspection (U, S. Depi. Agr. Circ. No. 310. 1634}, b. 2. 7
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Following the distribution of these an® 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 comsequently they have never been reestablished.
Instead of serving a progressively useful purpose, they apparently
only added to the general mixture of seed stock.® :

The systemof "hog-round"® buying of cotton ir the local markets
has tended to suppress any far-reaching bedeficial effect bothon
yield and on gqualityof the crop that otherwise might have occurred
from the productiom of improved varieties. This has resulted ‘in
the continued extensive planting of gin-run seed. A survey a
few years ago indicated that in maay sections ¢0 perceamt of the
crop was still planted to this type of seed.”

In an effort toovercome this situation, cotton-yield contests
have been conducted, crop-improvement associations have been
organized, and more receatly many one-variety communities have
been established in a number of States. In addition, weekly
reports on the grade and stapie of the crop are made available to
the public by the Burean of Agriculteral Economics. The benefits
to be derived from most of these measures are dependent upon the
degree to which the cotton grower actually takes advantage of
them.

Standard and Improved Vsristisa

In 1936 the American Society of Agronomy asd the agronomists
of the Association of Southern Agricultural Workers selected 31
varieties of cottonwhich are now recognized as standard varieties.
New strains of cotton introduced since 14930, if superior, are
eligible for registrationas improved varieties. Three new var-
ieties - Deltapine, Ambassador, and Washington - have been reg-
istered as such.® The number of varieties and so—called varieties
in production should decline in the future if producers of cotton-
seed distribute only cotton varieties of provea superiority.

Froma survey conducted ir 1935 by the United States Department
of Agriculture, estimates were obtained regarding the extest to

&

Ihid,

a'zhg mesns that within wide 1imits the buyer pays no atiemtlon to quallry
] ber.

"c‘ B. Doyle, *Cotton Standardization in One-Varlety Communities Essentlsl,®
Phe Cotton and Cottonm 04l Press, IXXVIII, No. 13, (1837), 2a.

By, B. Brown, *Registrationofl Improved Cotton Varletles, I.* Jourmal of the
dmerican Soclety of dgronomy, XXVIII, ¥o. 12 {Dec. 1938), 1018-20.
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which improved varieties were grown in several States im 19334.
There is much difference of opiniom as to which varieties are
“improved." For example, Half and Half, a short-staple variety
of which there are many strains, was reported as an improved
variety fromGeorgia, Tennessee, Alabams, Arkansas, and Oklahoma.
Texas reports 46 improved varieties, Arkansas 37, South Carolina
az, Georgia and Tennessee 18, Alabama 17, Louisianaand Oklahoma
10, Mississippi ¢,. North Carolisma 8, Califoraia &, Arizona s,
and New Mexico 2. The acreage reported as devoted to these im~
proved varieties represents approximately 8aperceat of the har-
vested crop for 1934, but only about s percent of the total acreage
is devoted to improved varieties of usquestiosed spperiority.®

In the above survey, Georgia reported4 percent of its acreage
. devoted to highly improved varieties and a total of 25 percent
devoted to all improved varieties. !9 However, a systematic sur-
vey conducted im Georgia in 19335 10 determine the number of
acres planted to each variety of cotton indicates that the 1533
Department of Agricelture study may underestimate the extent of
improved-variety plantings. Apalyzed om the basis of the 1934
crop data, this survey revealed that 3.7 percent of the acreage
was devoted to highly improved varieties amd a total of 77.5
percent was devoted to all improved varieties.!!

Table 19 shows that cottongrowers chasge their varieties rather
rapidly. Since 1928 there has been a declime iz the Oklahoma
cotton acreage occupied by Half and Half from 32 percent of the
total to 1i percentin 1931l amd 13 percent im 1934. The acreage
ot Rowden expanded from 3 percent in 1931 o 10 percent in 1934.
The figure for 1934 is based oa the acréage of Rowden 40, a vari-
ety with staple length of 1 to 1% inches.

The rapid shifting of varieties is even more forcibly iliustrated
in table 20. Half and Half and Cleveland represented 62 percent
of the cotton planted in Louisiana in 1936. In 1934 these vari-
eties were 1o longer reported as improved, but were included in
the mixed varieties, all of which, combined, made np only a1
percent of all cottoninthe State. On the other hasd, improved
varieties of D. asd P. L., Delfos, Missdel, and Stoneville ac—
counted for 79 perceat of the cotton planted in Louisiana in 1934.

®J. 0. ware, Fetent of Improved Tarietiss of Cotton éx the Onited Siates
{U. 3. Dept. Agr. Laaflet, mimec., 1937}, D. 1f.

¥rid., 5. 5.

3E. €. Westbrook, 4 Su ‘
. €. . rvey of fAe Tarieties of Cotton Growm in faorgia in
1835 (Oa. Agr. Ext. &rﬂeg Bull. ¥Ne. 458, 193¢}, pp. 10-17. €
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Tablis 19.- PERCENTABE OF DKLAHOMA COTTON ACREAGE BEYOTED
TG PREDOMINANT VARIETIES i
1528-31 AND 15342

Variety 1928 1929 | 1930 1931 1934
Half and Half az.2 31.6 . 23.0 10.6 13.0
Mebane ”1.2 20.9 22.6 29.4 25.0°
Acala 8.9 18.5 19.9 8.2 12.0
Oklahoma 44 6.0 | 8.4 10. 4 8.1 15.0
Kasch 2.1 2.4 2.2 3.5 n. a.
Del fos 2.9 2.8 3.0 2.4 N. 8.
Rowden 1.2 1.1 1.5 2.8 10.0°
Russsll 1.4 i.8 1.8 1.5 n. a.
Cleitt 0.5 0.8 1.2 2.8 . &
Qualla 0.8 0.7 1.0 2.1 n. 2.
Miscellaneous? 11.0 i11.2 13. 4 8.6 25.0

3Data for 1928-31 from R. A. Baniaseraml C. C. McWnorter, Sconosic dspects
of the Trade and Staple Lemgth of Cotton Produced inm Chiahosa {Okla. Agr.,
Expt. Sta. Bull. No. 212, 1833}, pp. 33-4; 1534 from J. O. Ware, Fxtent of
Iaproved Farieties of Cotion in the Fnitfed States {G. 5. Dept, dgr. Leaflsl,
mized., 1037), p. 9.

Sxebane Iriumph strains,
Boykin, and Harper.

“Rowden 40.

d\fsrier.ies of which small a¢resgeés were grown, and gis-run and rus-out
varieties.

B-2-Data not avallable.

auch as Qualla, Kasch, Cleitt, Ferguson 406, New

Table 20.~ ESTIMATED PEACENTAGE OF LOUISIANA COTTDN ACREAGE
DEVOTED TO SELECTED VARIETIES IN
1926% AND 1934°

19268 1934
Variety Percent of Variety Percent of
acreage acreage
Half and Half 38.2 B, & F. L. 10 0.0
D. & P. L. 4 1.4 D, & P. L. 4-8 21.3
Cleveland 23.0 D &P, L. 11 1.7
Delfos 13.8 Delfos 531, 555, b
and 2323 10.0
Mebane Triumph 1.2 Stoneville strains i8.7
Toole i.1 Migsdel 2 168.7
Other varieties 4.3 Missdel 3 2.5
Mized varieties i5.9 ixed varleties 21.2

‘?sﬁsnmss of acreage grown in 47 parishes, ez reportdd by county agehls.

Brown, Cotton Farieties for Louisiama {la. Agr. Expt. sSta.

Bull.

No. B07, 1830}, p. O.

By, 0. Ware, Extent of Improvad Farieties of Cottom in the United States
{uU. 8. Dapt. Agr. Leafiet, mimeo., 1937). Pp. 8.
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All of these impro{red varieties produce a cottonm with staple
i inch or more in lenpth. : '

Yeristins Raportad by Hrowers in t.is KRP Farm Survay

A pronounced shifting of varieties was also reported by farmers
interviewed im the 1936 Farm Survey.!® There has occurred a
steady increase in the percentage of farmers reporting several
new varieties in the Eastern Area. Of these, D. and P. L. and
Stoneville Farm Relief have shown notable gains in recent years.
On the other hand, the percentape of farmers reporting Cleveland
and Cleveland Big Boll has declined from 33 percent in igo9 to 8
percent in 1936. Inthe Delta Areasuch varieties as D. and P. L.,
Stoneville Farm Relief, Deifos, and Missdel have been reported
with increasing frequency while Cleveland, Clevelaad Big Boll,
and Rowden are reported with less f;‘equency in receat years.

In the Western Area the outstanding shift in varieties re-
ported is the very large change in the perceatage of growers
reporting the variety Half asd Half. Is 1909 only 8 percent
of the growers repurted this variety, while in 1936 it was re-
ported by 64 percest. While Half and Half increased in popu-
larity, the variety Rowden declined from 24 perceant to less than
1 percent. Likewise Mebane and Mebane sirains declined nearly
one~half.

Cetton Yinid Contasts and Demonstrstions

In an effort to improve the staple length of cotton, as well
as 10 prove to growers that cottom of a more desirable staple
leagth could be grown at a profit to the farmer, & cottomn-yield
contest was inaugurated in South Carolina in 1926.1% In the
period 1931~25 the average yield of lint in South Carolina was
181 pounds per acre; for 19a8-32 it was 218 pousds: and for
1933-36, 261 .pounds per acre.}* There have, of course, been
other influences on the yield of cotton besides the cotton con-
test. However, it seems to have played an important part is
fostering the idea that cotton production conld be improved.
Except in 1935, the State contest winner produced over 1000 pouads

1234 table D-1.

« W. Watkins, Fhs Cottom Comtest . . . . 1328 {Clsm - .
Ssrvice Circ. u&. 88, 18287}, p. 3. ! { som Agr. Callege Ext

14

Cotton Revisions, dcreage, Field ond Production, Crod Years 1688-1935, b
States {U. 8. msat.'. Agr., ‘sar. Agr. Econ,, Creg' Reporting Board, :lmie,?
:9\'5019363. P. 8 dgricultural Statistics, 1837 {U. §. Dept. Agr.. 1837},
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of lint per acre, and in 1936 the winner produced 1,3a8 pounds
of lint per acre with a staple of 1% inches. 1B

The effect of the cotton contest on length of staple produced
by contestants is shown in table 21, Im 1926, 41 percent of the
lint produced on contest plots was i inch or longer. The per-
centage of prodoction 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 aslight declise ia¥i-inch
and longer staple cotton. The cottom contest nndoubtedly stim—
plated the shift to lomger-staple varieties by the growers of
the State as a whole. The production of -inch cotton and longer
has increased from a low of 38 percent im 1928 to a high of 94
percent in 1936,

Tabls 21.- STAFLE LENBTH OF SOUTH CAROLINA TODTTON

FParcantsgs of ﬁrnn%{- Iach or Langer us Frodacsd by
Contsatasts and ths Stats at Largs sad ths
Avarags Stapls Lengthe of Cuntest Wizsers

13926-35
Percent of cropif inech Average staple length of
_or longer contest winners®
Year S p
Contestants® tate 5:’ ixteenths Inches
large of an inch

1928 40.8 n. 8. 15. 4 0.862
1927 61L.9 fl, 8. ig. 2 1.012
028 78.3 38.0 16.1 - 1.008
1926 76.8 ‘ 35. 8 i8.0 1.000
1930 B7.8 ‘ 55.4 16.1 1.008
1831 24.8 59.% i18.4 1.025
ig32 N. &. 74.5 3 Nis B n, 8.
1933 n, a. 82.5 i, 8. n. 8.
1934 88.0 7.1 16.4 1.025
1835 98. 1 80.7 18.0 1.000
iglé 5.8 . O4.1 16.8 1.038

8n,.w.Hsmiltonand B. E, O. Prichard, Phe CottonContesd . . . . 1838 {Clemsaon
Agr, Collage Ext. Ssrvice Circ. No. 158, 1837}, p. B.

*’orseta Staple Length, snd [Jenderadiiity o Cotion 4 the Fnited States,”
1988-& to 1583-3% (U. 8. Dept. igr. Statistica) Bull. No. 53, 1638). PB-
18-20; same for 1026-20 to 1954-S (Statistical Bull.No.Se, 1937). pp. 21-23;
sama for 1928-2¢ to 1636-37 {(uimeo., 1837}, p. 72.

Srhs Cotton Contest . . . . I928 to 1931, 1834 to 1938 {Incms!ve; {Clemson
AgGr. Cs}nage}. Staple lsngth is ¢customarlily reported insizteenths of an Inch.
For the benelfit of readers not familiiar with the cuatomary nmaasurement the
aversges are also glven heres in inches.

ReA-pate not available.

183 w. uamilton and B. E, O, Pricherd, fhe Cotion Contsst . . . . 1538
{Clsmscn Agr. Collsge Ext. Service {ire. No. 158, 1937}, p. %,
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Cotton demonstration plots grown by farmers im Arkansas over
a s-year period produced on the average 447 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 1932, when the demonstration plots exceeded
the yieldof local cottonby 907 pounds of seed cottonper acre.!®

Similar demonstratioss in Mississippi, Louisiana, and Georgia
show a potential increase ig yield of abont y20, 463, and 380
pounds of seed cotton per acre respectively.!?

Goa~Varisty Coompnities

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

This plan was first suggested in 1909.1% In 1912 the first

definite community projectwasstarted im the Salt River Valley,
Arizona, with the production 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 the productioca
of the variety Yuma to that of an improved variety, Pima.1?

Between 19:3and 1920 a few communities in the main Cotton Belt
made ap effort to produce cotton on the one-variety basis, but
with little success. Ia the latter year, however, a one-variety
community was organized inthe Coachella Valley of California for
production of the variety Acala.®® s 19a3 an ordinance was
passed by Riverside County ip California which defined and es-
tablished pure~seed districts in the county and prohibited tke

1% 1 Report of Extension Sevvice (Ark. Ext, Circ.)ms follows: (No. 287,
1929}, p. B6: Mo, EBQ, 1930}, p. 25; [(No.282, 1632), p. 25; {No. 502, 1833},
39.‘ 25; {No. 32§, 1934}. P. ES.

innwl Reports of Cooferative Extension ¥ork for Years 1938 fo 1832 (Misa.
State College Ext. Depl.); danugi igr:;s Ixtension ¥ork for Years 1834 io
1839 S? State Univarsity, Div. of . Ext,); E, C, Westhrook, Coiton for
Georgia, 1832 {Ga. Ext. Cire. No. 211, 1833).

B85, F. Cook, Local 4d justments og Cotton Farieties [U. 5. Dspt. Agr., Bur,
Plant Industry Bull. 8, Sept. Ed, 1909}: P 41,

1o,re. of. edt,, pp. SG4-T7.

« T. MeXeevar, Comnunity Productionof dcala Cotton intae Coachelia Valiey
af California {U. §. Dept. Agr. Dept. Bull. No. 1467, 1927}, D. t.
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planting, tramsportation, or possessiocn of impure seeds in such
districts.®! This action by Riverside County was declared uvn-
constitutional is 1924. In the following year, however, the
State of California enacted a bill which protects ome-variety

z

communities.®2

The more recent interest in opne-variety communities in the main
Cotton Belt startedin 1931 following a cooperative agreement the
preceding year between the United States Department of Agriculture
and the American Cotton Cooperative Associatiom and affiliated
State agencies to foster ome-variety community organizationms.23
By 1932 approximately 75 ome~variety communities were operating
from North Carolinato Texas.®* By 1936 more than 350 communities
in 11 Statesof the main Cotton Belt, comprising mearly 1million
acres of planted cotton, were in various stages of development.Z®
Since the release of these figures additional communities have
been reported, and by the fall of 1937 the active number stood at
upward of soo. It is estimated that these commmnities planted
close to 2 million acresof selected varieties of cottonin 1937.%%

The growth of one-variety communities im Georgia is shown in
table 23. [Inthis State the number of such communities increased
from 12 in 1933 to 138 in 1936. Likewise the number of growers
participating has increased from 2,000t0 15,194. In 1936 a total
of 217,206 acres was devoted to adapted varieties which produced
an average acre-yield increase of g0 ponnds of list cotton.

The potential effect which one-variety commwnities may have on
the staple lemgthof cottom 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 thanm 1
inch, while by 1936 only 2 percentof the cotton produced in this
community was of this length. There has also cccurred an improve-
ment in the quality of cotton produced in District No. 2, iawhich
Orchard Hill Community is located. There are a number of other
one-variety communities inm District No. 2, as well as in the
State at large.

Blryed., p. 26,
22r0id., pp. 345,

0. F. Cook and ©. B, Doyle, ®*One-Variety Community Plan Shows Numerous
Praggécaltﬁvmsssea.' Tearbookof Agriculture, 1833 (U. 85.DBept. Agr., 1933),
D- . .

Béryid., p. 136.
25¢, B, Doyle, op. céé., p. 28, lasert 5,

“Hnwblishad data of the Cotton Division, Bursau of Plant Industry, U. 8.
Dapartment of lgﬂcylwre.
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Tebis 22.~ COTTON PRODUCTION OF ONE-VARIETY COMMUNITIES
IN SBOASIA, 1933-36%

Mumber of - 1933 1934 1935 193e®

Cne-variety community projects 12 55 118 38

Growers partlelipating in
projects 2,000 8,000 10,000] 15,194

Acres in the adopted va-~ )
rieties 30,000 | 90,000 | 150,000 (217,208

Bales produced of adopted '
varieties 20,000 | 43,500 | 75,000 103,021

Avearage pounds of lint per
acre above yleld of va-
rietles grown nearby 5 50 40 40

Average premium [(points}
per pound recelved above
price of other cotion 80 80 62 100

3¢, B, Doyle, *Cotton Standardization in One-Variety Communities Esssntlal,®
- The Cotton and Cotton ULl Press, XXXVIII, No. 13 (1837}, 28, insasrt £.

bssap‘ubxtshad daza of Cotton Division, Bureau of Plsnt Industry, U. 8. Depart-
ment of Agriculsure, )

Tabls 23.- AVERABE STAFLE LENGTH OF UFLAND COTTON PRODUCED IN
SPECIPIED REGIDNS DPF BEDRBIA AND IN THE
ENTIRE STATE, 1328-35%

Orchard Hill,
Spalding County Pistrict No. 2 Georgis
Year

Sixteenths Inches? Sixteenths Inches? Sixtesnths Inches®

of an inch of an inch of an inch
1528 15.26 0. 658 14.74 g.921 14.58 C. 812
1830 i4.77 0. 523 14.7C C. 819 14.55 . 908
1833 16.35 1.022 14.88 Q. 830 14.82 . 828
193¢ 16.85 1.053 15.47 0. 987 15.13 . 848
1838 16,40 1.023 15.82 G.570 15.18 940
ig3e 16.83 1.038 18.08 1.004 15. 42 964

L3rade, Staple Length, and ferderadility of Cotton im the Fnited States

#
1988-2b t0 133336 {u.’S. Dept, Agr. Statistical Bull. Ho. 52, 1936}, p, £1;
asze for 1PE28-28 to 1334-35 {Suatistical Byll. No. 5&, 1637}, p. 24 same
for 1628-29 10 183528 {Statistlcal Bull. No. €0.Jul¥y 1837}, p. 20 same for
19£8-88 Lo 1936-37 {mimeo., 1837}, p. E&3; N. M. Penny, U. $. Derartrment of
dgriculturs, Bureau of Agriculitural Economics, Experiment, Usdrgla, In corra-
spéndence wlth the aullhor, July 12, 1937 F,. B, Harpsr, U. 8. gemruent of
Adgriculture, Bureau of Agricultural Economics, Washington, D. €., in corre-
spoadencs with the author, July 2, 1837.

bsuple length is customarily reported in sirtesnths of an inch. For the
beasfit of readers scl familiar wiid Lhe CusTOmAry Reasirement the averages
ars alsc given here In inches.
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For the years represented in table 23, the average staple length
of cotton produced in the Orchard Hill Commanity, ip District No.
2, and in the State of Georgia as a whole has ranged from 0.923
t0 :.053 inches, from 0.919 inchto 1.004 inches, and from o0.90¢
inch to 0.964 inch respectively. It is interesting to mote 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 community in the black lands of Texas reports am increased
production of 26 pomads of lint cotton per acre om 2,600 acres.
In addition to increased yvield, the premiums for one-variety
cotton here and in the other States in 1936 ranged from 100 to
185 points, or from 1 to about 2 cents a pound. 27

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.?® Such an arrangement should be very helpful
10 growers in obtaining premiums for cottos of the higher guali-
ties. It has been claimed that withia 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.2?

Naintgining Seed Stocks in One-Variety Communities.— Once a
one-variety community is developed, there arises the need for
the production of a suitable seed stock each year. Selecticn
is the approved means of keeping a variety uniform. The method
of selection must be such as to maintain production. Im 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.®% An effective
method of maintaining all the desirable features of a cotton
variety is by type selection.3! )

2%, B, Doyls, op. cit., p. 28, Insert L,

£85 . D, Smitm, "The New Cotton Classing B1l1l,* sserican Ginngr and Cottom
Pil Nilisr, XIV, Mo. 8 {1937}, pp. 4-5.

Z07rp1a.

30y, r, Coox, Cotton Improvemsnt Phrough Pype Selectiom {U. 8, Dept. Agr.
Taen. Bull, No. 308, 1932), p. 17.

51'?353 saleciion tz a process inwhich the cholee of individuals to furnish
seed for progeny plantings 1s limited to & aingls type of plant s0 that tde
progeny blocks are masde as uniform as possibls Lo the limit of the bresder's
ability to avold deviations from the tTyps. Also any variant Individuals
that ¢aft be detacted are removed from progeny blocks and incrsase flelds as
& means ¢f maintaining the wnifarmity of the stock.* Jbid., p. 14.
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A one-variety community may be organized either as a pure~seed
community or as a production commuaity. In the latter imstance
the seed is secured from other cosmunities or from responsible
and qualified commercial seed breeders and is thes increased
by selected growers for commusity planting. In the pure-seed
commvnities the breeding and selection work to maintain purity
may be a regularpart of the program,3% InCaliforniacommunities,
parent seed is maintained by type selectionm. This parent seed
'is furnished to a select group of growers for increase, where
it is ropued to eliminate off-type plants. The seed from these
increage fields is known as registered seed. The following year
this seed is further increased for gemeral distribution. This
is known as certified seed.®® 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 plantisg seed will depend
entirely upor the organization ineach community. The "increase"
metbod of seed production from foundation stock provides a ope-
variety community with a dependable supply of seed each year,
asd shoeld tests demonstrate the need for a chauge ig variety,
this could be accomplished in the course of 3 years, with no
mixing of varieties.

improvemant Achlaved ia Upland Cetton

Row much improvement has actually been accomplished in length
of staple and market tenderability of cottonby the dissemination
of impécved varieties, cottoncontests, development of one-variety
comnunities, and so on? Comparable data on the guality of cotton
produced in the United States are not available for crops prior
to that of 1628, when the Division of Cotton Marketing, Bureau
of Agricultural Economics, by authority of legislatior enacted
in 1927 [Act of March 3, 44 Stat. 1373-13741}, began issuing re-
porisoa the basis of the classificationof samples gathered from
all over the Cotton Belt.

Since 1928 considerable improvement has taken place in staple
leogth of the domestic crop. For the Bastern Cotton Area the
average annual staple lengthof the crop has increased from 0.915

32oook and Doyle, op. £it., p. 137

3=

J. B. Bite, Community Production and Pisiribution of Cotton Planting Teed
is: Ong~Tarissy Coitoz Conmunity {U, 8. Dept. Agr. Cire. No. 'as?e,n{esge}.
D 4.
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inchin 1928 to 0.968 inch in 1936, The staple length of cotton
from this area is somewhat below the average staple length for the
entire domestic crop. Onthe other hand, cotton produced in the
Delta Area has an average staple much above the average of the
United States crop. The staple of Delta cotton has increased from
©.997 inch in 19a8t0 1.035 inches in 1936, The staple length of
cotton produced in the Westers Area has fluctuated from year to
year, but on the whole has tended todecline, perhaps largely be-
canse of weather conditions. In 1928 the average staple was 0.938
inch; it reached 2 high of 0.949 imch in 1533 and then decliged
to 0.922 in 1936. The staple length of cotton from the Westersn
Area has remained below the average for the Upited States. The
average for the domestic crop has increased from ¢.94% iach in
1928 to 0.986 inch in 1§36, as shown in figure 23,

- The upwardtrend in averaps staple lengih of the crop during the
last ¢ years has resulted ina decrease is the percentage of the
¢rop falling in the shorter staple lengths and a2 proportiomate
irscrease in the more desirable staple cotton, as shown in figure
a3. Cotton with staple 1 inch or longer in the Eastern Area
increased from 7 percent in 1928 to 35 percedt ip 1536 and when
E-inch {0.938) cotton is included, the shift was from 18 1o
59 percent. In both 1928 and 1936 cottos with staple 1 inch or
longer incleded a much greater percentage of the prodnction of
the Delta Area thanof either the Bastern or Western Area. Cotten
1 inchk and longer in the Delia Area in 1928 accounted for 34
percent of the production, and by 1936, 66 percent.

The average production of various staple lengths for the United
States for the period 1928-36 shows a decided increase in the
percentage of cotton i% (1,062} iaches and longer, as well as
in the percentage of cottonof the lengths 1 inch and 1% l1.031!
inches. This shift has been from 10 to 20 percentand from 11 to
33 percent respectively, '

Tenderability of Upland Cotton.- The proportion of tesderable
cotton®® has increased in the United States, particularly in
the Bastern and Delta Areas, since 1928. The tenderability of
cotton, since it is determined by staple leagth and grade, is
intluenced by weather conditions throughout the growing aed har-
vesting seasons,
3‘Tenmwal'ale cotton Is that recogniged g acceptiable In dlscharglng contracis
for future delivery. Untezdsrablscotion includes cotton anorter than % Inen

in staple, regardless of grade, and cotton of certain of the iower grades in
the varlous color groups irrespestive of staple length.



Figure 23,.- PERCENTAGE DISTRIBUTION BY STAPLE LENGTH OF COTTON
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RECENT DEVELOFMENTS IN CULTURAL PRACTICES

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

1] Chasges in rotations and cropping practices. _

{2} Changes in the amounts and typesof fertilizer applied.

(3) Changes in the method of planting, particularly with regard
o spacing of rows and of plants in the row. '

h;} Change in the objective sought in cultivation,

The last two have already been discussed im 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, asd changes in the wse of fertilizers will be taken
up below.

Crop Rotatlan

There are, of course, many variations of cropping systems. The
important objectives of any system of rotation are (1) high crop
yields, {32) weed control, (3} maintenance of organic matter and
regulation of useof plant nutrients, (4] control of ims=cts and
diseases, and (5} securing an even seasonal distributionof labor
reguirements.

Throughout the Cotton Belt, except in the Righ Plains sectiosns
of Texas and Oklahoma, there is comtinual need for additional
organic matter other than that supplied by the cashor feed crop.
A failure to furnish this organic matter reduces the efficieacy
of any commercial fertilizer which may be applied to the soils.
The abilityof the cotton plant toobtain plant food and moisture
“from the soil and also to utilize profitably the autrients in
fertilizer is determined largely by the physical condition of the
soiland the solvent powerof the soil water. Decaying vegetable
matter assists greatly in this process and this is the fundamental
reason for the increasing emphasis on the use of green manure in
the Cotton Belt. There are many crops suitable for this purpose,
both legume and nonlegume. Among the legumes which are used are
‘vetch, cowpeas, soOybeans, crimson clover, sweet ¢clover, bur clover,
and velvet beans. The nonlegumes include the small grains and
millet. '
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Extensive experimental data are available which point to the
value of green manure ia the productionof cotton.®® When legumi-
nous green manures are used, the gitrogem returned to the soil is
sufficient for crop producticn and eliminates the need of purchas-
ing this plant-food element in the formof commercial fertilizer.
The increased yield of cotton which may be expected from the use
of a green manure crop depends largely npon the kind used and the
patural fertility and physical structure of the soil. Increased
yields of seed cotton, varying from about 20 percent tO over 200
percent, have been obtained.®®

Farmers have not always considered it desirable to plow uader
green manure crops.3” Their acceptance of the practice has been
caused largelyby the realization that it is not mecessaryto bay
nearly so wmuch nitrogenous fertilizer when a leguminous green
manure crop is used. It was pointed ot as early as 1902 in
Alabama that the most promising method of increasisg the yield
of cotton and the profits thereof is by a more general use of
leguminous crops as fertilizers.®®

The experimental results summarized iz table 35 show that the
increase ia yield that occurs whema grees manure crop is plowed
under is generally larger than the additional increase secured
by applying nitrogen when a green manure crop is also used.

In 1929, winter legumes in the Cotton Belt were grown for green
magure on an estimated 350,000 acres and in 1935 om about 350,000
acres.% The total acreage planted to green manure ¢crops greatly
exceeds this figure since rye is seeded Ona considerable acreage
each year.

Very little labor is required to produce a greem manure crop
following cotton. The seed may be sown broadcast orwith a drill

ssfffcttx of ¥inter Soll-Conserving Crofs (U. 8. Dept. Agr., Agricultural
Adjuatmant Adminlstration, Special Report on igricultaral (‘.ans&m:tan -
£, 18368}, p. B54; Pfrects of Sususr Soil-Conserving Crope on Fialds of Other
Crops {U. S. Dept. Agr., Agricultursl Adjustmsnt administration, OSpecial
Report on Agrisuliuzral Consarvation — %, 16358}, p. O4.

SSraid.

*It may be truly sals that the practics of turning updsr a crop of Cowpas
vines = ready for the MOWer afd in & few da¥s for the barm snd IOT cattle —
haa no mers reason Co suatain it than would the practice of turning onder a
¢rop of wheat, oata, £Orm., or cotton at 11s moSil vigoTous stage of growth,
Nearly avery formof stock fo04 would be a valusble and affective fertilizer
1f applied immedlately and dirsciiy to the 30113 but the farmer, ia an. eco-
BORIC sense, can NO more Afford Lo manurs his soll with & crop Of pea ¥ipes
that ars ready L0 mow thah ke can 1o sow good, sound wheat Lran On hls land
ass ferziliner.® R. J. Reading, Pertilizer, Sulture and Fariet Experimgnts
on Corn, I, Fartilizer and Tariety fasts on Cottom, II, Greex Namwring with
Cow Peas, III {Ga. Expt. Sta. Buil. No. 27, Dec. 1884}, p. 208.

J. F. Duggar, The Conpen ond the Toluet Beam as Pevtilizers [Ala. Agr.
Expt. 8. Buli. Me. 120, 180Z). p. 176.

S%Roland HcRea and a. D, Helair, ¥ianter fegumes Lof Green Nomwrs in the
Cotton B¢it {U. B. Dept. dgr. Farmers® Bull. Mo. 1863, rev. 1936}, I. 2.
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Tabls 24.~ EFPECT ON SEED-COTTON YIELD OF TURNING UNDER
GREEN MANURE COVER CROP WITH AND wITHOUT
AN APPLICATION DF NITRDAER

(Avarags for 1326-35 f1n Beorgin® and for 1929-32
fn South Curolina®)

Average yield of seed cotton per acre in pounds
Green manure Georgia South Carolina
crop used
¥Without With Without With
nitrogen nitrogen nitrogen nitrogen
None 738 873 1,808 1,854
Austrian
winter peas 1,272 1,240 1,804 1,738
Monantha vetch 1,189 1,380 1,735 i.829
Hairy vetch 1,138 1,327 1,778 1,859
Rye 1,028 1,248 n. 8. n, 8.

E%ixteents Annual Report, 1835-1826 {Ga, Cosstal Plain Expt. Sta. Bull. No.
28, 1938}, p. 38,

®E, E. Hs1l, W, B. Albert, and S, J. Watsom, Finter Cover Orop Experiments
at tihg Fee Dge Experimant $tation {8, C. Agr. Expt.Sta. Circ. No. 51, 1833),
P .

D-B-Date mot available.

in cotron middles. If broadcast, the seedmay be covered either
with a ope-horse plowor celtivator or with 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. The labor
involved, therefore, would approximate that required to cultivate
cotton once, plus — wher broadcast - the time reguired for this
operation. :

In addition to winter legumes for soil improvemest, large acre-
ages of summer legumes interplanted with row crops, especially
corn, are grown throughout much of the Cotton Belt. Inmany areas
the practice of interplanting cora with a legume is almost vni-
versal. This is particularly true inGeorgia, where it is esti-
‘mated that about one-third of the emtire corn acreage of the State
was interplanted with legumes in 1936.%*% A receat experiment
conducted in Lonisiana indicates that the yield of cotton may be
increased by better than 40 percent where soybeans are interplanted
with the cornthat preceded the cotton. The yield of corn under
such a practice was reduced by about 10 gercent.“

“Cegome 1038 Improvements o Oeorzia Farms,! imnuwal Report of Agriculiuwrsl
Exiemsion, 1838, {1937), p. i8. .-

*lc . naddon, Bienniat Regort of the Northeast Louisianc Fxperiment Station,
(atc J”'Fﬁ; uon ‘“Wﬂ). B .
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Fartilizar

The sse nf the proper fertilize? is very important in the pro-
ductios of cotton, both from the staedpoint of total yield and
relative to the amount of cotton secured at the first pickisg.
Changes in farm practices in the applicatiom of fertilizer have
already been discussed in section II. Here we shall discass
briefly the resnlts of recent experiment-station investigations
in use of fertilizer and changes in its content of plant food.
The amounts of nitrogen, phosphorus, and potash materially influ-
ence the yield at the first picking, as well as the total produc-
tion, as indicated in the following summary of an experiment:®?

Pounds of seed colton produced
Treatment per acre

First picking Total
No fertilizer 207 517
Phosphorus and potash 295 834
_ Ritrogen and potash 365 800
Phosphorus and nitrogen S44 803
Nitrogen, phosphorus, and potash 559 985

Itis evident from these figures thatnitrogen is a very importast
factor in the prodection of cotton. In experiments in Georgia
on five soils typicalof that regios, it was calculated that the
greater part of the iscrease in produvction was due 1o mitrogen
and a relatively small part to phosphorus and potash.®3

Throughout the greater portionof the Cotton Belt, cotton pro-
duction would be unprofitable withouwt the use of commercial
tertilizer year after year, but is several sections fertilizer
is pot required, notably in the Mississippi Delta asd iz much of
Texas and Oklahoma. The percentage of acreage fertilized in 10
n? the Cotton States is presented in table 35. The use of ferti-
lizer was nearly vniversal in North Carclina where 98 percent of
the acreage was fertilized, while only 1 percent of the cotton
acreage in Oklahoma was fertilized. Onm the average, 95 percent
of the land om which cotton was grown in the easterm group of
States, 37 percent ia the ceatral group of States, and 3 percent

42y 5. Bule ama J. D. Warner, Cottom Fertilizar Expuriments (8. C
Expt. Sta. Buil. Mo. 245, 1928), p. Si. b (8. ¢ dor

43%. P. Biedsce and Others, Cottom Pertilizer for Georpia foils {0s. Ex
Bwa. Bull. No. 108, :1937). P. £0. 4 ore ¢ e
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Table 25,- PERCENTAGE DF COTTON ACREASE FERTILIZED AND AMDUNT
OF PERTILIZER USED PER ACRE, BY STATES, 19382

Percent of Pounds of
State acreage fertilizer .
fertilized used per acre®
Eastern group 85 300
Xorth Carolina a8 410
South Carolina o8 350
Georgia a7 285
Alabana 8G 255
Central group 37 182
Mississipp! 55 185
Loulsiana 36 155
Arkansas 20 15
Tennessee 31 150 7
Western group : 3 : leo
Texas 3 180
Cklahoma i 180

82rope and Naorkets, 14, Wo. # (Sspt. 1837), 188. Includes commerclal fer-
tilizers oaly.

YBased on acreage On which fertiiizer was appiied.

in the westers groups of States was fertilized. In North and
South Carolina 410 and 350 pounds per acre respectively were
applied on the land fertilized, while in Texas and Oklahoma 160
pounds were used. Although the easters group of States planted
only 24 percent of the cottom in the States listed, they used
B3 percent of the fertilizer; the central group planted 27 per-
cent of the cotton and used 15 percent of the fertilizer; and
the western group planted 49 perceat of the cotton and msed only
a percent of the fertilizer.%*

Rather wide fluctuations have occurred in the tonnage of fer-
tilizer used from yearto year. [These are closely associated ari
the price of cotton in the preceding year, as showsn in figuf
Inthe Delta Area therewas some tendency toward increased
fertilizer from about 19a: 1o 1930, after whicha decided decligh
in consumption occurred. In the Western Cotton Area there bas
been some fluctuation is amount of fertilizer used but the amouat
has always been relatively small.

Mo ops and Nardets, 14, No. @ [Sspt. 1937), 189.
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Figure 24.- TOTAL FEATILIZER CONSUMPTIAN IN THE MAJGR
COTTON-FRODUL ING AREAS AND AVERABE PRICE OF
-COTTON IN TEE PRECEDING YEAR, 1305-38
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The plant-food content of fertilizer sold ianthe Cotton States
has increased materially siace 1910, as shows by the following
figures: 45

Percent of plant-food content
State

1810 1634
South Carolina 14.9 15.%
Georgia 14.8 8.2
Alabama 15.8 8.1
Hisslissippl 12. ¢ 17.4
Arkansas 13.3 19.3
Louisiana 14.7 19.3
Texas 14.8 20.0¢

The amount of actual plant food applied throughout the South in-
creased up to 1930. Since then the amcunt of fertilizer used
has fallen off very materially.

S, Matiring and 4. 7. Petarson, Chenges inConposition of dwerican Persi-

iiursg i580-1332 (0. 8. Dept, Agr. Circ. Mo. 315, 1834), pp. 13-8; records
©of Y. 5. Department of Agricuiturs, Bureau of Chemlstry and Solia.
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In the Eastern Cotton Area, where the greater partof the fer-
tilizer is consumed, little change has occurred since 19509 in the
percentage of farmers using fertilizer. The lowest percentage,
o4, occurred in Tallapoosa County, Alabama, in i1g09. A decrease
has occurred in the percentageof farmers applying side dressing
10 their cottonwith some form of nitrogen, as shown in table 26.
There is considerable variation in the percentage of farmers fol-
lowing the practice of side dressing in this area, varying from
97 percent of the farmers im Darliagtoa County, South Carolina,
to only 7 percent in Brooks County, Georgia.

Tsbls 26.- PEHACENTAGE OF COTTON ACREAGE PERTILIZEL AND SIOE
DRESSED ON FARMS SUAVEYED IN THE EASTERN LOTTON AREA,

18p9-36%8
Percent Percent
County of acreage of acreage
and Acreage Acreage
State ¢ Ferti-| Side é Ferti-] Side
lized |dressged 1ized jdressed
1808 1919
Eastern Cotton
Area 7,510 8a 52 10, 485 88 50
Tallapoosa,

Ala. 883 o4 11 1,262 o8 a8
Marshall, Ala. 685 88 56 264 88 82
Sumter, Ga. 1.873 160 a1 2,757 8% 53
Brooks, Ga. 1,285 85 i5 1,581 89 iz
Greene, Ga. 1,526 88 82 1,783 99 55
Barlington,

s, C. 1,248 8g a1 2,118 100 23

1829 " 1838
Eastern Cotton
Area 11,708 e8 47 7. 771 29 £7
Tallapoosa, : .

Als. 1,382 85 i0 1,603 g9 L]
Marshall, Ala. i,818 o3 73 1,081 89 &7
Somter, Ga. 2,828 a8 40 1.8:18 100 44
Brooks, Ga. 1.638% P8 Vi 1,280 99 7
Greene, Ga. 2,141 28 40 1.247 100 41
Darlington,

8. C. 2,292 8% 82 1.526 | 100 87

8pata obtained im NRP Farm Survey, 1936.



Tabie 27.- PERCENTAGE DISTRIBUTION OF FARMERS REPORTING THE APPLICATION OF NITROGEN,
PHOSPHORUS, AND POTASM, BY AMDUNTS PER ACRE, EASTERN COTTON AREA, 1909-36°

Amount Nitrogen Phosphorus Potash
Eoi:ds 1909 | 1019 | 1929 | 1938 | 1900 | 1919 | 1929 | 1938 | 1909 | 1919 | 1920
Total 100.0 | 100.0 1100.0 [ 100.0 |100.0 | 100.0 | 100.0 | 100.0 | 100.0 [100.0 [ 200,0
Less than 2.5 0 o] o] o] 1.8 . 4 0.5 0.5 1.8 0.3 G.2
2.5.7.4 0.9 1.6 1.9 2.5 40.1 42.7 18.0 12.38 44.8 a3.7 7.8
7.5.12.4 8.0 7.3 9.0 1a.8 39.7 ar.7 49.2 43.8 42.5 46.8 54.1
12, 5-17.4 17.0 10.8 11.2 17.1 4.9 7.8 15.9 21.8 5.0 9.4 168.5
17.5.22.4 28.5 24.8 RR.9 22.8 2.7 5.3 B.O 7.5 b ) é,1 7.7
22,527, 4 14.1 | 19,0 | 21.7 | 18.2 | a.2] a.8| 48| sr7| 1.3 20| =26
£27.5-32.4 7.9 21.5 168.8 18.0 0.9 1.4 3.4 5.2 0.9 1. 0.9
32.5-37.4 6.6 4.4 2.9 a.4 Q [+ ¢} 0.5 Q o} e}
37, 5md2. 4 9.0 10.8 10. 2 4.2 0.9 Q.7 0.7 1.8 0.5 0.3 0.5
42.5% or over Q 0.3 1.4 0.2 Q 0 o} 1.1 Q 4] 4]

8pata gbrained in NAP Farm Burvey, 1036,

HIONHET 91dYIS QNV GTEIX NO SIONAOTINI

o8
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Very little change has occurred is the amount of nitrogen used
peracre since 1909, although there has beena tendency im recenmt
years toward lighter applications. This iadicates that the use
of leguminous green manire cropsis effecting some saving 1o the
farmer in the purchase of his fertilizer. O0On the other haad,
there is a decided shift to higher rates of application of both
phosphorus and potash. The percentage of farmers interviewed
in the NRP Farm Surveywho reported the application of less than
74 pounds of phosphorus dropped from 46 percent im 1909 to 12
percent in 1936, while the percentage using from 12% to 172 pounds
increased from 5 percent ir 1906 to 22 percent ig 1936. The in-
crease in amount of potash is somewhat similar to that for phos-
phorus. For instance, the percentage of farmers using less than
7¢ pounds has decreased from ys percent in 1909 to12 percent in
1936, while the percentage using 13% to 172 pounds increased from
5 percest in 1909 to 20 percent im 1936, as shown by table 29.

Fertilizer Placamsnt

In the past, fertilizer has ssually been drilled .either by hand
or by fertilizer distributors. The applicationis generally made
about 10 days pricor to plantimgat 3 to 4 inches belowthe surface
of the soil.

As the average fertilizer today costains much more gquickly
soluble material than did the average fertilizer used 25 years
ago, it must be applied with greater care thas formerly in order
to avoid interference with germination and early growth of the
plant. In tests condected in North Carclina, South Carolina,
Georgia, and Mississippi an applicationof 8co pounds of a g-8-y4
fertilizer applied in bands 3, 3, and g inches uader the seed
resulted in yields of 824, 916, and 1,026 pounds of seed cotton
per acre respectively. Whea the fertilizer was placed in two
baads at the sides of the seed and 2 inches belowthe seed level,
the yield was 1,320 pounds. With no fertilizer the yield was
otly 5327 pounds.*® Thus improved methods of placement seem ca-
pable of bringing material increases in yield without added labor
or expense,

COTTON DISEASES

The cotton plant inmost areas is subject to attackby diseases,
some of which cause serious losses. Since 1917 these diseases

485, n. Smalley, ®The Prsetlc:}. Siges of Fertilizerappliication Inveatigations,®
Fhe dnerican Fertilizer, LXIXIV, No. 7 {1038}, 7-8,
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have resulted in am estimated average reduction of 14 percent
in the cotton crop, as shown by figure 25. In absclute amouats
the loss has ranged from a low of 417,000 balesin 1922 to a high
of 3,256,000 bales in 1926 which was, however, a year of high
production. Losses from diseases, iandividuallyand collectively,
are subject to drastic fluctuatiocss.

Figurs 25.~ ESTIMATED REDUCTION IN YIELD OF COTTON
CAUSED BY SPECIFIED DISEASES

Bazsd on ¢ate from Plant Disease Bul- wPi-Natlonal Research Praject
letin and Plant Disease Reporter tu. S. A-32
bept. Agr., Bur, Plant Industry/ -

Rost Rot

Root rot is caused by a fungus which lives in the soil aad
attacks and destroys the roots. [t is confined iarpely 10 the
highly calcareous and alkalise soils of the southwestern States
and occurs especially ia the heavy, black waxy soil areas in
Texas. In this area it has been estimated to cause a loss of
1 10 15 percent of the cotioa crop under normal conditions.*”
This disease resulted in a loss to the cotton crop of the United
States in 1935 and 1936 amounting to S and 2 percent respec-
tively.*® No very satisfactory control measures have as yet

47,
D. €. Nea) angd W.¥,. Gllbert, Cotton Diseases and Nethods of Control (U. S.
Dept. kgr. Farmers*® Bull. Ho. 1745, May 1835}, p. 2.

s H, A, Bason, J. 1. ¥opa, and N.¥. Nance, "Crop Lossss from Plant Disesses
in the United States, 1935,% Phe Flont Pisease Reporter (U, 5, Dept. Agr.,
E’JP. Plant Industry, 1938), suppl. @&, p. 67; H. A. Esson and J. 1. wWaod,
Crop Lossex from Plant Dissases In the Unlted States, 1838, Phe Flant
gu;?sc #eporter (U, 8. Dept. Agr.. Bur. Plant Industry, 1937}, suppl. 100,
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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: the rotationm of cotton with small-
grain crops, with deep tillage immediately after the grains are
harvested; the application of orgamic mamures im irrigated dis-
tricis; the disinfecting of isolated centers with an ammonia or
formaldehyde solution orammoniom compousds; and the construction
of varriers to prevent spreading.*?

The length of rotation and the kind of crops imcluded in it
have some influence on the effectiveness of the costrol. In one
instance where cotton followed cotton, the yield was 132 pounds
of lint cotton and the damage to plants was 34 percent; while
with cotton planted once im a 3- or g-year rotatiom, yields of
215 to 276 pounds were obtained, with damage to planis amounting
to 6 to 13 percent.®®

Fasarium Wilt

Fusarium wilt is caused by a fungus which livesin 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
quantities tocause wilting and death. The diseaseis especially
prevaleat in the light sandy soils of the Coastal Plain. Under
severe conditions the disease may reduce the yield by as much as
75 to 90 perceat. Ihe only effective control is achieved through
the useof wilt-resistant varieties stimulated by generous gquanti-
ties of fertilizer. Since the organismwhich produces the disease
is able to live in the sc¢il for several years, crop rotatiom is
iteffective as a means of control. 5!

Vertieillium Wilt

This disease is caused bya soil fungus which enters the roots
in the same manmer as that causisg fusarium wilt. The fuagus
causes wilting, mottling, and shedding of the leaves. The great-
‘est loss from this disease occurs in the Mississippi Delta, where
infection varies from a trace to as mech as 4o percent. Ihe
disease is also prevaleat in Texas aand throughout the irrigated
districts of New Mexico, Arizona, and Califoraia.®® There is,

*9y0a1 ana Gilvert, op. cit., pp. 5-8.%

50!. B. Reynolds and D, T, Killough, Crop Rotations in the Blachiand Region
of Central Taxas [Tex. Agr. Expt. Sta, Bull., No. 385, 1837), pp. 8-10.

5lysal and Gilvert, op. cét., pp. 6-12.
. B, Dapt. Agr., press relsase 1270-37, March 11, 1837.
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as yet, no known conircl measure for this disease] however, ro-
tation with alfalfa or grain crops is sugpested as a means of
reducing infection.5®

Pima Egyptian cotionhas been found tobe immune tothe disease,
while uplapd varieties show differing degreesof susceptibility.
Thereforethere is a possivilitvof breeding for Verticillimm-wilt

resistance.%*

Rect Kact

Root knot is caused by nematodes which bore into the roots,
where they multiply, living at the expense of the cotton plant
and forming galls or swellings on the roots. This disease, like
wilt, is most common op light sandy soils of poor water-holding
capacity. Losses to the cottom crops are as much as 4 percent
annually in some States. Rotation of cotton with nomsusceptible
Crops SO as to starve out the nematodes in infected fields is the
most practical remedy.58

* Baoteris] Blight ar Angular leaf Spst

This disease is caused bya bacteriuom which enters the leaves,
stems, and bolls through the stomata and kills the adjoining
cells, produciag spots on the leaves, decay of the bolls, and
dead areas on the branches. The orzanisms causiag the disease
live over the winter chieflyon the seed and possiblyon the dis-
eased portionsof cotton bolls and stalks left oathe growad. The
average annual reduction in yield of upland cotton due to this
disease is somewhat more tham 2 percent.

Bacterial blight cas be controlledby using disease-free seed,
or seed may be practically sterilized of the blight bacteria
if treated with special dust disinfectants or if delinted with
sulphuric or hydrochloric acid,.Bd

Aathratnoss

Anthracnose is caused by a fungus which lives over the winter
on crop refuse that remains.ie the field. The disease is also
perpetuated by the orgamisms overwintering "im and on the seed
from infected plasts. This disease results ie the greatest loss

SS50a1 ana Giibert, op. cit.. pp. 18-4.

+ 8., Dept. Apr., Presa ralsase 1270-37, Mareh 11, 1637,
sixn: and Gildert, op. cit., pp. 14-7.
Heal and Glidert, op. cif., pp. 19-23.
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iz localities where cotton attainsa rank growth, or where rain-
fall occurs at freguent intervals during the growisg season. It
is most common in the mid-South and the southeastern States. In
some localities osly a fractiom of 1 percent of the cropis lost
from this disease, while in others the losses may range from go
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 Half and Cook. Rotation of crops is an effec-
tive supplemental control, since it reduces possible iafection
from diseased bolls and stalks which 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 14 months,?”

TAEATING COTTONSEED FOR PLANTING

The small cottoe seedling and the young planmt are v‘éry tender
and, if subjected to unfavorable weather during the early stage
of growth, fall easy prey to any one of numerous diseases. In
some years a large noumber of farmers find it mecessary to plant
their cotton 2 secoand and sometimes a third time before a satis-
factory stand is secured. This has beem especially true, since
the advent of the boll weevil, which has made it highly desirable
to plant cottom as early as possible and before the soil becomes
warm enough for quick germination. It is under such conditions
and where the cottosseed carries disease that seed treatment is
effective in producing higher yields.

The possibilityof delinting cottonseed with concentrated acid
has been known for many years. The first suggestion of this
method of treatment appeared in two British pateuts granted in
1874 and 1875.%® The delinting of cottonseed mechanically and
with acid has beea practiced 1o some extent. The use of con-
centrated snlphuric acid todelint cottonseed has been effective
in increasing yield by as much as 25 percent. Its adoption was
retarded until recently, when a conlisuous-process unit {de-
linting, sterilizing, and drying) was developed. The units now

in operation have a capacity of 1 tom of seed per hour. In
b7 seal and Glloert, ¢p. cif., pp. 18-8.

- J. mﬂ'sh!. *pelinting Cotton Seed,* CShgmical Indusiries, nxvxﬁ. sa. 11
(153&}1 128-9
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1935 four of these delinting units werein operation, with indi-
. . x 56
cations that their number would increase in following years.

The delinting of cottonseed allows for juicker germination and
reduces losses from damping off, thus resulting in earlier matu-
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 OSouthwest.
The useof this practice willbe limited in other sections because
of the danger of poor stands. When wet, cold soil conditions
followplanting, delinted seed may rot, resulting ina poor stand,
whereas fuzzy seed may give a fair stand.

¥here delinted seed is also treated with an organic-mercury
compound, it is often possible 1o plant much earlier than wounld
otherwise be advisable. The protection afforded by the treat-
ment of seed with chemical dusts is not of recent origin,%¢
However, the present interest in the use of organic-mercury dusts
to control certais diseases and to improve cotton production is
relatively new. In contrast to the difficult task of delinting
cottonseed by the useof acid, treating seed with ckemical dusts
is relatively simple and can be accomplished on almost any famm
without much expense. The average cost 10 treat seed is about
25 cents an acre.3!

By the use of organic-mercury dusts the stand of cotton may be
increased in many sections of the Cotton Belt by 25 to 75 percent
before chopping and 10 1o 30 percent after chopping, with an in-
crease in yield of 10 to 20 percest, or greatler under severe
conditions.®® The useof orgaaic-meré&ry dusts for disinfecting
cottonseed was reported as used on.approximately 25,000 bushels

in Georgia, 6u,ocooin South Carolina, and 30,000 bushels in North
Carolina in 1936.%%

The indications are that these dusts will continue to be used
in increasing quantities as time goes on. The cost of labor inm

597 pia.

H. P. Smitband Others, Chesical Just Preatasnt of Cottonsesd for Plaonxti
Purposes {Tex. Azr. Sxpi. Sta. Bull. MWo. B3, 1938{, p. @ ¥ anting

a1
Lulher Shaw, *Wny end Howio Treat Cotion Seed,® Plant Dissase Fotes (N, C.
Agr, Ext. Ser., xlmes., 1837}, II, 0. 1. ' (¥

82 . ,

Itid.; Smithand others, op. cit., p. 22; M, B, Browmand Gihers, Crops and
Soils ::: ormation, I {La. ASr. Efpt. Sta. Bull. ke, 283, 1837), p. 12; C. H.
Arndi, *Cotton Seedling Dlyeases.® Porty-ninik Anmual Repor: (5, (. Erpt.
Sta., 1934}, p. 35; R. C, Bucha, *Some gbservations on Treating Coiton Seed
with pescriptlonsof theMeihods Followed,® Agricultural Neus fatter, V. ¥3. 3

{wilmington, Del.; E. I. du PonLde Nemouwrs &ug., Inc., Publicliy De
1837). pp. 63-6. . s Pubkicliy Department,

Records of Eztension Service, U. §, Dspartment of Agricualture {1837]).

-
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treatiog seed is about 5 cents a bushel, which would be 1.5 mil~
lion dollars for a 30,000,000 acre crop of cotton.%*

INSECT ENEMIES OF THE COTTON PLANT

There are about 25 imsects which attackthe cotton plant, maay
of which cause omnly minor losses. The major losses are due to
the boll weevil, the cotton leaf worm, and the bollworm.

Figurs 26,- SPREAD GF THE COTTON BOLL WEEVIL, 18S82.133Z2

Buresuw af #kgriceituratl Economics, U.5.D.k.

Cotten Boll Wesrvril

Fistory.- The cotton boll weevil was brought to this country
in 1892. Within 30 years the infestaticnof the Cotioa Belt was
practically complete except for some of the more northern aod
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 2 single year. PFor the pericd
1910 to 1928 the average amnual loss has been estimated at 12
percent of the cotton crop.%® In figure 27 is presented the
percentage reduction from full yield as a r'esuit of damage to the
cotton crop by the boll weevil, The maximum reduction of over
30 perceat occurred in 1921, with other peak years 1916, 1927,
and 193z2. It would appear from these data that heavy losses

84rpia.

BSJ, A, Ryslop. 4n Estimate of the Pamage by Somse of the Nore Imporiani In~

.;cct Pes?s in the fnited States, {U. 5. Dept. igr.. Bur. Ent.. mimeo., Dec.
t, 18303, . 4.
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caused by the boll weevil iz the past have had a tendency to
recur at imtervals of about 5 years. The bell weevil took its
first heavy toll in Lowisiasa in 1909 and 1g20; in Mississippi

Pigurs 27.- ESTIMATED REDUCTION IN YIELD CAUSED BY THE
BOLL WEEVIL, 13D8-36

UNITED STATES

WESTERN COTTON AREA

(Y
A

[ P

25 0 a5 W
Sssed on FRe Worid Cotton Situation, WPhA— Rationai feseafch Project
"rart ii. Cotten Procuctlion in the
Yrited Itates™ iy, 5. Dept. Apr., Bur. : &-13

AgT: Econ., preiim. miseo., Ffeb. 13936,
teeln 19
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in 3'913; in Alabama is 1916 and 1917; in Arkansas in 1921; in
Georgia in 1921 and 1922; and in South Carolinma ir 1922. These
dates of first heavy reduction in production reflect the movement
of the cotton boll weevil to the east and to the nmorth.

The iavasion of the boll weevil brought about redyctions in
the acreage planted tocottor inthe affected regions. InAlabama
the acreage dropped from over 3,750,000 acres im 1914 to about
2 million acres in 1917; likewise in Georgia the acreage dropped
from over 4,250,000 acres in 1921 to approximately 3,7-50,000
acres in 1923; and in South Carolina from over 2,750,000 im 1918
to about 1,600,000 acres in 1923. There is some indication that
recovery in acreage was guickest in Georgia and South Carolina,
possibly because better-adapied varieties were available and
methods and means of combating the boll weevil were better known
by the time the weevil reached these States.

Controi Neasures.~ Thereare a number of control measures, such
as plantimg 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 punctured]), growers
find it desirable to apply some kiand of inmsecticide.

. Shortly after the boll weevil first appeared in I'exas, attempts
were made to control it with various imsecticides. HNot until
1914 was a poison found, calcium arsenate, that brought effective
ccstrol.‘“ The most effective method of direct control is to
dust with calcium arsenate, when the cotton plants are moist and
the air is calm, at the rate of 4 to & pounds per acre. The
number of applications necessary depends upoa the degree of in-
festation and upon weather conditions.®?

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 B acres of cotton in a season. This type of machine
is still used to some exteat but §as been replaced by saddle,
traction, and power dusters, and more recentlyby airplane dusters,
While the power duster, operated by one man,' is capable of
caring for 300 1o 3500 acres of cotton a year, the airplane is

88g, n. Cead, Recent fzgariuntni ¥ork on Poisoming Cotion Boll Weewils
(U. 8. Dept. Agr., Bur, Ent., Buil. No. 731, 1818). :

G?J. W. Fpleom, Insect Emgmiss of the Cotion Flant {U. S. Dept. Agr. Farmerst
Bull. No, 1088, 19832}, p. 3. For a more complete raview of literature OR
insecticides for boll weevll, see E. J. Relnhard and F. L. Thomas, Ingestion
of Poisonby the Soll¥eevil (Tex. Agr.Eipt. Sta. Pull. Xo. 475, 183%), p. 33.
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capable of treatisg 300 to 500 acres in an hour asd cCaring for
3000 10 4000 acres per year.%® The airplame was first used to
dust cotton at the Bureau of Bntomology laboratory at Tallulah,
Louisiama, in 1922. At the presest time there are several com-
panies that operate airplase dusting service. This type of
dusting is 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 no greater than whea fields
are dusted by other meaas.%?

Ths Catton Lsaf Worm and ths Bollworm

The cottor bollworm has been estimated to cause an average
annual loss of about 2 percent of the cotton crop amousting to
some 24 milliom dollars durimg the period 1910-28, while the
cotton leaf worm was estimated to cause an annual loss equal to
about one-third this amount.’® The leaf worm, especially the
early broods, by destroyiag the leaves of the cotton plaant, often
prevents the bolls from maturing. It is very destructive and
feeds oaly on cotton. Unlike the leaf worm, the bollworm feeds
upon about 70 plants, but it favors cotton among a few others.
The bollworm feeds only lightly on the foliage. It attacks the
flowers or bores into the squares or bolls and here causes con~
siderable damage. TChe best meansof control of both these insects
is similar to that for boll weevil, that is, dusting with calcium
arsenate. ’!

:sl?. L. Thomas and Others, 2ol Veevil ﬂsstrolbyﬁrghse Dm:ing {Tex. dgr.
xpt. Sta. Bull. No. 384, Apr. 1829}, p. 38; R. €. Oalnes and D, 4. Isler,

Iéaé!sgncrj for Dusting Totton {U. §. Dept. Agr. Farmers® Bull. No 1728, July
1834 }).

ﬁgiegar Chestnutt, "Wings Over Weevil,® dserican Cotton Grower, II, No. 2
{Juiy 1638). 8-7.

705. A. Hyslop, op. cit., op. 6, 8, 19.

1?013@; op. ¢cit., pp. 4~7. For a more complete 113t of cotion lmsesis, sse
Folaom. op. cit.



SECTION ¥V

SUMMARY AND CONCILUSIONS!

Although the acreage devoted to the productios of corn, hay,
or wheat far exceeds that plaasted in cottos, the prodectioz of
cotton consumes far more labor. The great amount of labor re-
quired for cottom production may perhaps best be appreciated
through the fact that cotton land is gone over fromis to 20 times
in the conrse of the year, except inthe Western Semiarid Section.
Withinsections there hasbees practically nochange ig the nusber
of times overthe land since 1909. 0f coerse, the amount of labor
is aot directly proportionate to the number of operations per-
formed, since some reguire mach more time than others. These
facts do suggest, bhowever, that little progress has been made
in combining operations - ome of the usual means of siamplifyiag
crop production and reducing labor requirements.

Although the general process of cotton growing has remaiaed
esseatially unchanged sioce 1909, there are other possibilities
of redocing the number of hours per acre in prodecing the crop.
Chief among these are the adoptios of mechanical power or larger
teams, and of larger equipment. To what exteat have these means
reduced the total amount of labor required to raise the cotton
crop of the country?

Ia apswering this question it is necessary to take into con-
siderations the effect of shifting acreages irto areaswhere labor
requirements are lower, simce the average labor requiresents for
the couatryas a whole might thosbe reduced considerably withount
any chasge in the amount of labor per acre within any individual
area. Havimg this poiast in mind, we will take up, first, the
changes that bave occurred ia the areas that were surveyed in
the 1936 fieldstudy. Next, partly on the basis of these figares
and partly on information obtained from studies made by the United
States Department of Agriculture amd various State experiseat
stations, we will preseat estimates of total amounts of labor
used tn cotton production for priancipal areasasd for the country
as a whole.

lﬂus section was prepared by William C. Boller.
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Pigars 20.- LABOR USED PER ACKE IN PRODUCING COYTON ON FAAMS SUAVEYED, 1309-36
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CHANSES IN LABOR USED IN GROWING COTTON ON PAAMS SURVEYED

Eastern Ssciions

In 1936 the amount of labor used per acre previous to harvesting
on farms surveved in the Piedmont and Coastal Plain Sections was
approximately s hours, and in the Eastern 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 Sectiosn,
Most of this reduction occurred im the operations of hoeing,
chopping, and cultivating, while there was a slight increase in
the amount of labor used in distributing fertilizerand in dusting
Oor spraying.

When the labor in picking cotton is added we find that in these
three sections the total labor per acre since 1909 has amounted
10 between :100and 120 hours, with most of the difference attrib-
utable to the variations in yield. The differences in yield
arealsoreflected io the figures on hours of labor used per bale
of cotton produced, It willbe 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.

Wagtsra Sactiea:s

In the hilly section west of the Mississippi River the amount
of labor used per acre prior 1o harvesting was about a fourth
less tham in the three sections mentioned above. The use of
one-row eguipment and the low percentage of cotton acreage ferti-
lized were the primcipal causes for smaller labor expenditures.
Since 1909 the labor used per acre prior to harvest has decreased
about S percent, chiefly as aresult of the substitutioa of cpe~
row for cue-horse or one-half-row eguipment in seedbed preparation
and in cultivation.

Average vields on the farms studied in the Western Hilly Section,
however, were eaiy about two-thirds as high asin the three sec-
tions farthest east. Conmseguently, much less time was needed in
picking cotton. Thetotal laborused peracre, therefore, amounted
to only B9 hours in 1906 and had declined to 75 hours im 1936,
partly because of low yields in the latier pericd, With the
decline in yields the labor used to produce a bale of cotton
increased from 343 hours in 1909 to 262 im 1936.
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Takls 20.- LABOR REQUIREMENTS FOR LOTYON PRODVUCTION
BN FARMS SURVEYED, 1s03-3g2

Yie1d" Man-

. {pounds Man-hours per acre hours

Section Year jof 1int per

per Fre— bale,

acre) harvest jHarvest Total | total

Coastal Plain 1308 231 86.2 53.¢ i20.1 | 252

ielsg 209 86.8 47.7 114.5 283
1929 166 65.4 44.3 106.7 264
1838 239 85.0 58.5 118.5 237

Piedmont 190w ic 66.8 48.1 115.9 | 268
1sig 143 88.8 J2.7 101.5 335
1828 170 67.3 | 37.9 105.2 294
1936 200 65,7 45.7 | 111.4 258

Eastern Hilly 1609 245 -] @6.3 48. 4 114.7 229
1818 225 88,7 42.8 108.5 23C
1926 299 €4,8 83.0 1ii7.8 183
15386 321 83.2 58.3 1ie.53 | 17%

Western Hilly 1908 174 51.2 38.1 B89.3 @ 242
191e 156 51l.4 32.8 £4.3 | 253
1829 154 50.1 Z8.8 9.8 | 247
1936 iss 48.4 26.5 74.9 | 282

Mississippl Delta | 19CS 224 85.3 5i.5 §1i8.B | 248
1918 227 65.8 2.0 | 1i7.e | z47
1926 252 63.3 57.8 | 120.9 | 228
i1sa36 8082 82.1 68.7 | 130.8 | 210

Texas Black Waxy 1908 1ss 28.8 28. 4 57.2 197
ig1ig 17z 28.0 23.4 51,4 343
1e29 17 268.6 25.0 51.8 136
193¢ 170 25.4 22.3 447.7 134

Western Semiarid 1909 127 i7.2 21.4 38.8 147
1618 183 15.6 17.98 33.5 a7
1929 i42 8.1 13.9 27.0 ‘92
1938 176 ii.7 14.9 £86.6 T2

%pata obtelned in NRP Farm Survey, 1938. See ppendix € for data for lndi-
widual countisa in these secilona.

Brteld based on average of countles surveyed [U. 5. census datls) welghted by
nuRber of records obtained in sach.
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In the Mississippi Delta about the same amount of labor per
acre was used in 1936 as in the Bastern Hilly Section, Decidedly
more hours per acre, however, were spent in hoeing and chopping
and in cultivating, while less labor was used in flatbreaking,
distributing fertilizer, and planting. Since 1909 .there has been
a reduction of about 3 hours per acre prior to harvest, princi-
pally because of the use of larger equipment and tractors in
later years. Labor used in distributing fertilizer (which has
almost trebled) and in dusting and spraying has increased greatly.

¥With relatively high yields and high labor requirements in
picking, the total hours per acre rum even higher than in the
eastern sectinns, Since 1gog they have increased in spite of
the saving ims labor prior to harvest. The increased yields,
however, were sufficient to covercome the increases in labor per
acre, so that there was a decline of labor per bale fromz246 hours
ir 1909 to 210 in 1936. )

In 1936 the amount of labor used peracre previous to harvesting
in the Texas Black Waxy Section was only 25.4 hours, or oalyabout
40 percent as great as inthe sections from the Mississippi River
to the east, andapproximately s3percent asmuch as in the Western
Hilly Section. Larger eguipment, drawn by large teams or tractors,
and the performance of fewer operations were the principal reasons
for the difference. The amount of labor ssed for hoeing and chop-
ping was about one-half and that for cultivatiag about one-third
as much as ia the eastern sections. Preharvest lzbor 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 harvesting was even lower than ism the Western Hilly
Section. Consequently, the total labor per acre amounied to only
57 hours im 1909 and to g8 iz 1936. About a third of this ap-
parent decliae, however, may be attributed to 1the lower yield
iz the most recent period.

The lowest labor requirements per acre were found in the Western
Semiarid Section. In 1936 only 11.7 hours were uased per acre
priar toharvesting. Insomeparts of this section the represent-
ative number of hours per acre is even lower than this. Multirow
eguipment, greater use of tractors, and feweroperations, together
with the small amount of hand labor, account for the small number
of hours. Since iggo there hasbeen a reducticn of about 33 per-
cent in labor per acre prior to harvesting.
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Among all the scctions studied, the Westerm Semiarid Section
showed the smallest amount of labor per acre, both in preharvest
and in harvesting operations. The total declined from 38.6 hours
in 1909 1o 26.6 hours im 1936. Reductions occurred in both pre-
harvest and harvest labor through the increased uwse of multirow
machinery and by substituting smapping for picking. It should
be remembered that the yields in this section are typically low
and alsg that the snapped cotton is of a lower grade than the

-gotton picked carefully by hand in eastern sections. Neverthe-
less, the decline inhours per acre, as well as the small number
of honrs of labor needed to produce a bale of cotton, are strong
indications of the effect of mechanization on labor requirements
in cottom production,

CHANSGES IN TOTAL LABCR USED IN COTTON FRODUCTION

For the purpose of estimating changes in the total amount of
labor vsed in producing cotton inthe United States, the cottos-
producing Statesweredivided intosixareas; the Eastern, Delta,
Western, Middle Eastern, and Irrigated Areas, and all other States
producing cotton.2 Data from earlier stvdies conducted by the
United States Department of Agriculture and the State experiment
stations, as well as those obtained by the NRP Farm Survey, were
used in estimating the number of hours used per acre in 1909,
1219, 1529, and 1436 for cotton harvested® 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 taobtain
a State estimate. These hours peracre for States were weighted
by s-year average acreages 1o obtain a rate for each area {for
instance, 1g27-31 averages were used for 1929).% The average
hours foreach area were then applied to the respective acreages
in each area in computing the average hours per acre for the -
United States, '

‘°"!‘hu Eastern Area includes South Carclina, Georgla, end Alabama. The Delts
Ared Includes Misslsaippl. Louisliang, and Arkensas. The Western Ares inclides
Jkinhoms &nd Texss. The Middle Eastern Ares Incluges Virginla, North Carolina,
and Tennesses. The Irrigated Area includes New Hexico, Arlzona, and California.
Ail other Statass include Florida, [1llneis, Kapsas, Xentucky, ang MNissouri.

"’hbcr For marketing {when cotton was not s9ld at ginj was not Included.
4 estimacing laboy used on abapdoned acTeage, a4 rotal equivelent to the

lsbor for sesddsd prsparation and planting, oche-hal? the Trequlrements for
hoelng sad chopplng, snd requirements for 2 cultlvaticns was used.

SHowever, 4-yuar average acreages {1033-36) were used Lo welght 1338 ladbor
Tequirements.
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Estimated Lakar Per Acrs and Fer Bale

The estimated hours used for producing an acre of cottom are
shown ia 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 inclnded, labor reguirements ‘become
88 hours per harvested acre.

Since the period 1907-11 there has beem a 16-percent reduction
ir the amouat of labor required to produce am acre of cotton,
This includes the labor on abandoned acreage. The reduction in
the over-all averages for the country is caused in partby shift-
ing of production from high-labor-requirement areas to others of
lower requirements, and ian part by labor savings within the areas,
both inﬁreharvest and in harvest operatioans., The average total
labor per bale® amounted to 218 hours for the Upited States in
the period 1933—36. This may be compared with 271 hours per bale
in the period 1907-11, & reduction of about 19 percent.

In the 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 cottom acreages per farm, the use of small
horse-drawn implements, the large amounts of fertilizer applied,
and the great amount of labor used in hoeing, choppiumg, and har-
vesting. Thereduction heresince 1907-11 has amounted to 7 hours
per acre,

The time used in producing anacre of cottom in the Delta Area
was about § percent less tham that in the Eastern Area and one-
third greater than the average for the United States. A slight
reduction iz the number of howrs has been effected chiefly by
the increased use of large equipment.

More lzbor was used im the Middle Eastern Area than in any
other part 0of the United States. This is exﬁlained by the use
of small, horse-drawn implements, the application of large amnunts
of fertilizer, and the great amount of hand labor. Labor savings
effected in harvesting and a few minor changes inm cultural prac-
tices account for a slight reduction since the period 1907-11.

In terms of man-hours per bale of cotton produced, more labor
was used in the Eastern and Delta Areas thas in any other part

°soe-1b. bale, gross welight {includes begging and tles and conteins anaverage
of about &78 lbs. of lint}).
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Table 23.- ESTIMATED LAEGR REOQUIREMENTS FOR COTTYGN PREBUCTION
IN MAJOR COYTON AREAS, 1303-36%

{Aversgs par yaar)

. Major coiton—producing areas
item and yesr g:l::} Middle Irri-
a Eastern [p_ 4 .rn] Delta |Western gated®
Acres harvested?
{thousands}
1507-11 31,759 110,483 | 2,041 | 6,480 | 12,374 4
1917-21 32,855 | 8.282 | 2,204 6,489 | 14.208 201
1927-31 41,031 | &,508 | 2,608 | 8,927 | 19,875 532
1933-36 28,410 | 5,800 | 1,836 6,364 | 13,443 513
Man-hours required
per acre®
1807-13 105 130 139 122 70 122
1817-21 a5 120 136 1i4 82 109
1927-31 85 113 132 110 54 ii8
1933-38 a8 123 130 118 5S¢ 127
Man-kours requlired
on total acre-
age {millions}

‘1907-11 . 3,342 1,358 28E 783 8683 *
18317-22 3.089 1.115 301 738 823 22
1827-31% 3,483 o074 345 B2 1,072 &3
1933-36 2,488 716 238 739 a73 &5

Cotton p roduced?
{thousands of
bales}
1507-11 12,332 4,536 | 1,072 2,597 3,997 3
igl7-21 11,2139 8,550 { 1,132 2,969 3,987 102
1827-391 34,858 | 3.452 | 1.291 3,815 S5.651 416
1933-36 i1.432 2,832 | 1,055 2,855 8,79: 515
Man-hours used per
balef
1507-1811 271 200 268 305 216 183
1517-21 275 314 2e8 32 223 218
1527-31 238 282 207 272 180 151
1533-36 2:8 233 228 250 i7e 126

%pased on dats trom WRP Fare Survey, 1958, and fromearlier studies conducted by the
U. 5. beparisent of igriculture and by State experiment statlons. Labor reguiremssnts
for marketlng (mnen COtton was pot Sold at gin) ars sicioded frem the ssSCimstes.

‘incluﬁes &1l cottom-producing States.
“Includes Wew Mexico, Arizons, smd Californte.
‘m.c on figares from appendix i.

®5curs are Per acre harvested, but include estlmatsed Mours spent on abandoaed
acreige. See appendizx E.

f500-1b. bale, gross weight {Includes bagging and ties and contslns sbout 478 1bs.
ol liatj. Labor oa abandomed acreage ia incliuded.

*Lesa than 500.000.
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of the United States, During the period 1¢33-36 this amounted
ta 253 and 350 hours respectively in theseareas, imcludisg labor
on abandoned acreage. Since the 1907-11 period the reduction
per bale has amousted to 15 perceat both in the Eastera Cotton
and the adjaceat Middle Easteran Areas. In the Delta Area, where
there has beea more change in methods and equipment, a slightly
greater reduction {18 percenti was cbtaismed,

Less labor was used per acre of cottom in the Westerm Cottoa
Area than inany other. In 1933-36 the average was 50 hours per
acre, or 3B hoaurs less than the average for the [Uaited States,
This difference was caused by the use of large equipment, less
hand labor, and fewer operatioms, as well as by smaller yields
which reguired less time to harvest, Since the period igo7-11
a reduction has been effected of about 29 percent in labor per
acre, This is due to thé increased nse of large machisery and
greater power units.

On the basis of labor per bale, however, the advastage of the
Western Area is much less tham it is on the basis of labor per
acre, as may be seen in figure 29. In the pericd 1933-36, 178
hours were used per bale, or 18 percent less tham the z16 hours
used ia 1907-11. The labor per acre here in 1933-36 was only
42 percent as great as the average for the Easters anmd Delta
Areas combined, while the labor per bale was 7¢ percert as great
as the average for these twgo areas combimed for the same pericd.
To this must be added the consideration that much of the cottosm,
particularly in the Western Semiarid Section, is of shorter staple
than it i5 in eastera areas and is harvested by swapping. Both
of these mean lower gquality and lower price. Thus the economic
advastage of thewestern areas over the eastera areas is smaller
than many persons believe,

In the period 1933-36 aB average of 127 hours per acre was
used inthe Irrigated Area. The high figore here is largely the
result of labor expenditures for irrigation, bhoeing, chopping,
and harvesting., The latterreguires large amounts of barmd labor
because of high liat yields per acre. No appreciable change in
the hours per acre has been effected siace the period 1go7-11.
The yield per acre increased abount ome-third, however, asd this
brought a decline is the hours per bale.

The changes ir the hours per bale, as well as per acre, were
also influenced byshifts in the type of cottom grown, IaArizoma
a large proportioms of the cotton grown in the 1917-31 period was
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of the Egyptian type. This type yields much less per acre than
daes the American type grown in the samé area, but it requires
much more labor per bale to pick theEgyptian cotton. By 1927-31
most Egyplias cotton had been replaced by the American tyﬁe,
leading 10 2 simultaneocus increase inyield per acre and decrease
in hours required for harvestiing,

Aside from the Irrigated Section, which is relatively small
in acreage and production, there wasno area in which the reduc~
tion in labor per bale was quite s¢ great as the average for the '
country as a whole. The explanation lies im the fact that the
change inm theaverage for the country was affected by the shifting
of acreage ta 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 unmimportant,
since they actually amounted 1o 15 to 1B percent in each area.

Shifts iz Cotton Acreage Belwssn Arsas -

The changes in acreage raised in each major area will be ob-
served in table 29, Between the periods i1907-11 and 192%-31 the.
acreage of cottion in the Eastern. Cotton Area decreased 18 percent
while it increased 38 percent in the Delta Area and 60 percent
in the Western Area. What were the causes of these changes?

In the Eastern Area the imvasion by the boll weevil was rela-
tively recent, as may be seep infigure 21, and in some sections
its influences were still felt to a greater degree than in the
areas farther west. In each successive State which it invaded
the weevil caused a sharp drop in cotton acreage for a period
of at least 3 or g4 years, and there was less subsequent recovery
in this area than in the others. : -

In the Piedmont and Eastern Hilly Sections the advance of ero-
sion was a factor of importance. Sowere the low prices of cotton
which resulted ir part from increased production im the Delta
and Western Areas, Finally, itis not unlikely that the increase
in textile manufacture and in other industries in this area re-
tarded recovery of cotton growing, since theyoffered alternative
means of livelihood to a large number of persons who had pre-
viously worked in the cotton fields. An influence of the same
type is found in the diversification of crops, at least inlimited
areas, In the Piedmont there was some increase in tobacco pro-
duction and, more important, in the Coastal Plain there was a
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shift toproduction 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 drainiag. In respoamse tothe ef-
forts of farmers toenlarge old farms and to create new omes out
of the swamps, the acreage of cotton on land in theriver-bottom
counties doubled between 1907-11 and 1g927-31. There was growth
also ia the Westera Hilly Sectiom, but it was at a slower rate,

The Western Cotton Area, which saw the greatest increase, was
likewise under the stimslus to develop mew farms as well as to
apply new and profitable methods of mechanization. In Texas the
Piney Woods, the Black Waxy and Gulf Coast Prairies, aad the
Western Semiarid Sections all saw pronmounced expansion, with the
latter section experiencing its most rapid growth during the
39:10'5.

As has beea pointed out previously, mechanization played an
increasing part inTexas as cotton moved from east towest, With
the low yields and low guality of the cottos in the semiarid
section, probably very little would have been grown there without
_ the larger equipment drawn first by large teams of horses and
later by tractors. Even with cotton of poorer guality than ie the
eastern areas, the advantage of nearly one-third in number of
hours per bale promised enough remuneration tocause an iacrease
of nearly 150 percent in acreage in the semiarid section between
the end of the war and the period 19a7-31.

Tstal Laker Yned sx Cottan

In the period 1933-36 an average of about 2.5 billion hours
of labor was used annually im producing cotton in the United
States, as shown intable 29. This estimate isabout 8so million
hours or as percent below that for the geriod 19o07-11 and about
3 billion hours below that for the 19a27-31 period (before acreage
was reduced by the Agricultural Adjustmest Administration cotton-
control plans). There was a reduction in acreage of about 3o
percent between the periods 1927-31 and 1933-36 in all areas ex-
cept the Irrigated, where the reduction amoumted to ounly 3.5
percent.

In the Bastern Area an estimated 916 million man-hours were
spent annually in 1933-36 as compared 10 g¢73 million hours in
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the preceding 5-year period. This latter figure represented a
decline of nearly o0 million hours from 1907-11.

In the Delta Area there was an increase in total man-hours on
this cropof about 25 perceat from ig9o7-11 to 192%-31. The acre-
age in cottor, however, had risen 38 percent in the same time,
The reduction in the next 5 years carried labor requirements
slightly below the level from which they started.

In the Western Cotton Area the acreage ip cotton expanded 61
percent from the earliest period gives 1o 1927-31, while the
amount of labor used in growimg it iacreased omnly 24 percent,
i. e., to1,072 million hours, Im the next 5 years theestimated
labor dropped 37 percent to 673 million man-hours.

In short, the cotton acreage of the whole country imcreased
29 percent from 1g907-11 to the ig92%-31 period, while production
rose 1ig perceat, 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 regeired by the crop had decreased 29 percent,

PROSPECTS FOR EMPLOYMENY IN THE PRODUETION OF 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 ard in the Western Areas the amount of
labor used in producing thiscrop increased about a gquarter from
the period 1907-11 te1927-31 while therewas a decline of slightly
over a gquarter in the Eastern Area. The net chasge for the country
as a whole amounted to an increase of s perceat, It is signif-
icant that where the declines took place, they occurred between
1516 and 1925 when opportunities for employment im other indus-
tries in those areas wege greatest.? The sharp drop since 1932
has been attributable largely to the AAA cottom-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 reguirement per unit of production. During the years prior
to 1932, however, the total labor usedby the cotton cropremained

guite comstant because of inereasing production,
D—— -
74 report of E. E. Snaw and J. A. Hopkins on Trends 1n Employment 1n Agri-

culture, 1908-38 {WPA National Ressarch Project, in preparation} dsals more
spacifically with trends {n agricultural smployment.



SUMMARY AND CONCLUSIONS 109

It has been shown that the process of mechanization, although
rapid in the Westera Semiarid Section amd promounced in the Black
Waxy and Delta Sectioms, has lagged bebind 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 competitive
pressure on the farmer of the Eastern Cotton Belt either to fol-
low in the same path or to shift fromcotton production iuto some
‘other employment. The fact should -be emphasized that cotton
grovers cannot simply stop growiasg cotton because it yields a
low return. lhey must find some other enterprise which pays
better.

It is often said that the position of the eastern cotton pro-
ducer is made more difficult because of competition by westera
growers, This must not, however, be taken to mean that there
is a demand for only 2 certain amount of cotton and that, if
more is produced by one set of grswet:s y less is left to be pro-
duced byothers. Ia the past there has been no definite orlimited
size of crop to 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 im Wwesternm areas and in other
countries threw more cotion on the market and thereby lowered
the price. That also lowered the total imcome of any grower who
was not able to reduce his costs as much as the drop im price.
Thus the greater productior 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 theywere employed,
using that term in the broad semse, It has, however, forced on
them a lower level of income. This may even have increased the
amount they worked, since it meant that they had to raise more
cotton if they were to obtain the same income,

Mechanization asd other technological improvemests offer an
avenue of escape to those farmerswhoare able to take advantage
of them. Insofar as they can produce more cotton with the same
labor, they may be able to maintain their income even at the
lower cotton price. It has been shown, however, that there are
limited opporiunities for mechanization im many cottom areas.
The individual cotton grower is likely to have but little direct
consciousness of competition between areas. He is aware only
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that cotton prices are dishearteningly low, that he must try te
do more of the work himself to avoid paying out money for wages,
and that he must deny himself and his family anything but the
strict necessities of life if he is to get along at all. The
Eypical tenant or cropper family (which produces little besides
cotton), has less to spend for itself tham half of the proceeds
ércm 6 to B bales of cotton, worth $40 to $60 per bale, plus the
proceeds from 6000 Or 7000 pounds of cottonseed worth 'perhaps
$3operton. The small-owner family is notalways or necessarily
better off. It is not necessary to dwell or these shockiangly
low incomes, Families have "lived" on such incomes when they
had to.® But if they cam they seek other lines of employment.

What are some of the alternative lines of activity for a part
of the farm population in sectioms which are ander the greatest
disadvantages in coiton production? There hasalready been con-
siderable shifting into vegetable crops, fruits, peanuts, hogs,
and other farming enterprises in some areas. This shifting,
however, is slow, with the 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
movemeat of industries intec this area during the past 15 or zo
years. Lhe shift of industries to the South could ameliorate
the effects of farm labor displacement by providing industrial
opportunities for employment.

There are about 2millioa cotton farms with a total population
of something like ¢ million persons., A great amount of labor
could be shifted to other industries before the increase in the
size of cottomn farms and the increase in the price of cotton
would raise the income of the average cottom 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 upward of
a half-million workers during the picking season.® With the use
of larger eguipment, already available, ia preparing the seedbed
and cultivating the crop, there would be only the need for labor
in choppisg and hoeing to prevent the release of this number of

83as Report to the President on the Sconomic Conditiony ofthe Soutd {Natfonal
B=srgency Council, July 1838} for 3 statament of sons ¢f the effscts: of such
aAn sxjistence,

®R. L. Hornesnd E, G. NeXibvben, Changas inPars Power and Equipsent: Nechan-

{cal f.'ogasﬂckr {WPi Hational Research Project, Report No. 42, Aug. 1837}
pp. 18-22, ’ -
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persons for the esatire season. Such figures are, of course,
largely hypothetical and are based on the assemption of the de-
velopment of satisfactory pew equipment, If such a developmesnt
should occur, however, the rougher sections and the smaller farms
would still be left to continue the slow asd paisful shift of
part of their population isto other industries, while the re-
mainder applied available te;:isnoiogica.i improvements os the more
productive laad.

The probable amount of such a shift in employment is very
‘difficult toestimate. There are mauny sectionsevea in the Delta
and Western Areas where any larpe degree of mechanizatios is
improbable, aad this is eves more true of most of the Eastern
Cotton Area, Nevertheless, there was a decline, according to
our estimates, of slightly over ome-fourth is the total amount
-of labor used to raise cottom in the Bastera Area from 190711
t¢ 1927-31. The decline in farm population here amounted to
only about cne-eighth and took place chiefly after 1920 until
it was stopped by the depression after 1930. It seems likely
_that, should opportunities for employment become available else-
where, a further shift in population fully as preat will occar.

Ip the last apalysis, therefore, employment in the production
of cotton depends aot osly on the progress of mechaaization,
but also to a large degree oam aliernative employment im other
industries. It is clear that employment in cottoa producticn
is not likely to increase, and it seems probable that therewould
be considerable shrinkage in the nrext 10 years if present cotton
croppers and tepasts could find other employment.
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Table A-l.- COTTON, ACREAGE HARVESTED, 1609-36°
{thousands of acres)

Weat.

Middle

East. Delta i
Year tg{fi Cotton Cotton Cotton . East, R::gﬁ fg::;a
Area Area Area Area®
1909 30,558 10,27% 6,119 13,874 3,939 . -
1910 31,508 10,390 6,167 12,536 2,006 . 8
1951 34,916 11,380 6,399 14,317 2,347 » 12
1913 33,857 10,653 5,680 33,74 2,154 » 9
1913 35,206 10,0656 6,341 15,594 2,338 . a8
1914 35,615 11,875 6,449 14,870 2,260 n.a. a8
1S 29,951 9,804 © o S,403 53,391 1,919 58 1
1916 33,071 10,196 6,603 13,482 2,338 154 6o
1919 A3,345 9,152 6,180 4. ka1 2,334 41 28
1918 35,038 10,273 7,008 15,033 #,330 93 78
1819 3%,906 9,931 6,647 13,753 2,155 106 Bs
1930 34,408 9,379 6y776 15,370 2,345 as0 150
1931 28,678 7772 S, 841 12,776 3,96 90 L1
lgaz 31,1361 7,144 6,548 L4, 794 2,340 130 6y
19a3 35,550 ¥,308 6,934 17,985 a,604 151 83
1934 39,501 7,663 Yr194 ap,B8xa 3,710 a8s 139
19258 4,386 B,B69 8,730 22,624 3, 0044 aty 173
1946 . i, 608 9,302 8,510 23,360 2,98¢ ak 162
1927 38,343 8,a4a 9,500 19,290 2,541 228 148
1928 42,434 8,762 9,016 20,804 2,739 3aé M8
1929 #3,A332 8,906 9,412 20,989 a,767 353 309
1930 43, 444 8,959 9,593 20,0067 2,667 338 a0
1931 aB,vo4 8,124 §5111 18,130 a,3a6 30 by}
1932 ' 35,901 7,348 8,854 16,443 a,384 235 123
1933 29,383 5,859 6,663 13,939 3,019 235 208
1934 26,866 5,561 5,886 13, 744 1,586 ~aa6 233
19358 37,338 8,750 6,004 13,978 1,18 aso 218
1936 30,054 6,030 6,908 14,1324 1,8a1 aas 368

Boompiien fromoats abtalned (rom the Buresu ot Agricultural Economles,
U. 8. Dapartment of Agriculture; mee R, 0. Bressler, Jr. and J. A.
Ropkins, Frends in 3ize and Production of thedggregate Parm Enterprise,
1g0g=-38 (Works Frograss Administration, National Roasarch Projmet,
Repore No. A«8, July lese)

¥irginis, Horth Csrolina, &ng Tennesses.

“New Hexico and Arizona only States PepOrLing cohton.
dnoundad oft from consideration of miscallaneous 8tates’ figures.

*Loos than 500 acres.
Bibengta not availsdls.

¥11
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Table A-Z.~ COTTON, YIRLD PER ACHE, 1909-36%

(Pounds of 1int)

East, Delta West. Middle .
Year U.8. Cotton Cotton Cotton Bast. Range Cali-~
total Area ‘ Area Ares Area® Area® fornia
1909 156 183 1o 1a4 Ma ¥ -
‘1910 176 190 180 151 251 [ as8
1913 215 238 189 176 317 7 390
1912 01 393 186 a6 59 ’ 463
1913 192 233 i 149 I ] a1
191y 116 248 201 188 283 n.a. an1
195 178 196 : 18y 149 254 2684 38
1916 166 154 173 161 218 2684 339
1917 167 190 195 138 180 268" 228
1018 164 an 191 104 57 abrt 287
1919 166 183 554 143 59 270" 262
1920 189 188 176 177 2n 212" 212
1921 112 130 154 300 266 a39® 2ab
1923 149 136 17 124 259 Y 150
1923 136 127 110 133 238 a7o° 313
1994, 16% a7e 118 148 210 " 287
1938 174 184 246 124 b3 3ne 439
1926 193 a08 220 158 at 3398 afy
1927 162 175 18% 134 238 3u0® %0
1548 163 156 183 144 228 3u8% 378
19a9 164 188 212 116 226 329% 400
1930 157 ann 152 116 24 361 468
1931 a3 a2y 239 174 286 343 440
1932 114 164 168 162 235 300 %03
1933 3 229 193 198 a7 386° 500
1934 173 233 203 10a 287 qy8* 556
1935 186 238 213 130 256 4ozt "534
1936 197 aua . ars 109 283 4ra® 572

fcomplisd fromdata obtained Trom che Buresn of Agricultaral Economlcs,
Ue 8, Popaviment of Agriculoura; see R. 0. Bressier, Jr.o and J. A
Hopking, Tremds tnSime and Producbton of the 4 grcfata Fars gnterprise,
1006-38 (Works FProgress Miwintstrativn, Natlonal Resverch Project,
Report No. A-s, July 1e3a).

bVlrslnil, HNorth Carciinm, and Teaneasan.

“Naw Hoxloe whd APIEONA ORN1Y Hiatas reporting cotton.

Yaversge of 1917, 1918, and 1910,

*oaloulated Trow mcresge and lint production,

faase too small for caleulation.
Data not avallable.

¥ XIANEddY
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Table AwJ.= COTTON, LINT PRODUCTION,:1800-36%
(Thousands of B00.pound bales)

_ Bast. Delta

Weat.

Middle

Year U.§. Cotton Cotton Cotton Rast, Range Cali-
total Area Area Area Area® Acea® fornia
1900 10,005 3,937 2,049 3,008 8s8 ¥ -
1910 11,609 4,134 2,330 3,973 1,083 ¥ 6
1911 15,694 6,133 3,528 5,278 1,556 ' 10
13 13,703 4,399 2,314 5,901 1,167 ’ 8
193 14,153 5,188 4,88 4,785 1,195 ¥ 19
1524 16,113 6,000 2,711 s.8s4a 1,340 n.a. 27
19 33,172 4,061 T 3,31 a, 867 1,018 34 9
1916 11,448 3,283 2,38y 5,550 1,064 g4 41
1977 11,384 3,636 3,519 4,084 877 23 a7
1938 23,08 4,491 2,80 3.37% 1,353 53 1
1939 11,433 1,796 2,143 4,215 3,163 6o "y
1630 13,439 3.69% 2,497 5,68y 1,391 103 &7
1933 9,045 2,121 1,889 2,679 1,004 4% a6
1923 9,755 2,038 2,344 3,849 1,279 59 a1
1933 10,140 1, %3 1,594 4,996 1,396 108 54
LT . 33,630 4,795 2,686 6,460 3,319 165 ”r
1925 16,105 3,405 . 4,501 5,854 1,670 185 13a
1936 ‘ 17,418 3,998 4,363 74403 T 1,78 197 131
1987 33,956 3,020 2,901 5,38¢ 2,358 afa 9
1928 4,477 2.86a 3,409 6,310 1,309 a37 173
1929 14, 8a5 3.500 . #5165 . 5,083 1,309 ETR] 259
1930 . 13,933 4,060 3,049 4,86 1,198 258 abg
1931 . 17,097 3813, . %558 6,581 S 1,39 a1 171
193 13,003 a5 %1 8 3103 5,584 1,1 g 39
1933 13,049 a,Bog: . 3,680 5,694 1,168 190 217
1934 9.636 2,595 2,496 2,723 1,07a 207 ase
1605 10,638 a,86a 2,668 B %23 919 210 are
1936 13,407 3,050 3,968 3,438 1,077 ado 440

'co»uad fremn data obtaingd from che Bureaw of Agricultural Econowics,
W, 8. Department 0of Agriculrure; see R. 0, Pressler, Jr. and J. A
Hopkins, fremda<dmZize and Production of the dggregate Parn Enterprise,

. 1808=3¢ (Works Progress Administratlon, Ratlonsl Research Projecs,
Rapory Ko, A-8,, July 1038).

"\Hrslnu, Norar garelina, and Tennesses.

Snuw Hexico and.Arissns only Scates reporting cotton.

%ounded off from constderetion-of-miscellinsous States [igures.
Base too amall for salewlanion.

Rebenptm mot srdiravle,

911
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Table Ard,- NUMBER OF FARMS SURVRYPD AND ACREAGR PEA FARN IN ALL CROPH AND IN COTTON, BY COUNTIES, u'munsu“

1909 1919 1929 1936
Section, county Number Acreage Numb Acreage b Acreage Acreage -
and é_tat.e ’ of farms Aper farn otu't‘ag Ap" farn v’f‘u?l:;s per famm o:“u?ge:;s per farm
rv d 11 5 ed 11 AllL d Al |
surveye crops Cotton [Survey crops Cotton [surveyed crops Cotton [surveye crops _Cotton
Coestal Plain 169 87 36 a1y 160 41 ant 8s 33 311 8o 22
Sumter, Ga, 37 116 41 46 140 60 46 y8 1) 76 B9 an
Brooks, Ga, 43 o8 ao 5% 104 ag 7% 86 23 75 7] vy
Darlingtos, S. C. 41 7 30 61 B 35 Ba 12 128 82 b9 19
Madison, Miss. 48 64 36 53 Bay 44 4B B6 53 48 8o 31
Piedmont 89 59 27 114 59 2% 156 34 23 156 46 -1y
Tallapoosa, Ala, 39 47 23 6 50 a3 76 43 18 76 40 13
Greene, Ga. %0 65 30 58 6y 31 Bo 6% a7 8o 52 51
Bastern Hilly
Marshall, Ala, 4a 40 16 51 4a 19 8o 44 a0 8o 38 14
Weatern Rilly (3 by 38 102 18 44 161 73 qa 161 6y 30
White, Ark, 38 Y a3 a9 70 39 80 63 EE) 8o 57 |7 as-
Rusk, Tex. 43 7% 50 53 86 89 -} 8y 50 .7} 1 33
Mississippi Delta
¥Washington amd
Bolivar, Miss. 3% 17 14 40 203 134 6 FTY 156 wh ayL Y08
Texas Black Waxy Prairie ) . :
Ellis, Tex, n 152 76 W7 156 Lk 8o 145 By 80 6 7
Western Semiarid ab 132 49 99 159 68 162 200 114 162 200 o8
Lubbock, Tex. 4 14 4 a4 141 66 87 a0g 120 87 205 110
Tiliman, Okla. aa 13§ 50 55 1 70 % 190 107 75 193 ]

%Datw obLained 1n WRP Fsrm Surver, 1936.

Bes taDle 5 for RAJOY TODOETAPLY ADd #0l) L¥pe of exch county.

v XION3ddY
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APPENDIX B

CULTURAL PRACTICES FOLLOWED ON FARNS
SURVEYED, 1809-38

and
APPENDIX C

HOURS OF LABOR USED PER ACRE ON FARMS
SURYEYED, 1909-36

These appendixes consist of 37 pages of statistical material
summarizing by counties and for the years 1909, 1919, 192¢, and
1936 the information isdicated in .the above titles. The data
were obtained inthe 1938 field study of the WPANational Research
Project and are based on the memory of the fammers interviewed.
Since these detailed statistics are of interest to relatively
few readers of this report, they are not imcluded bere. Two
typed copies were bound separately and were deposited in the
Library of the Bureau of Agricultural Ecomomics of the United
States Department of Agriculture at Washington, D. C.

A list of the tables included in these appendixes follows:

APPENDIX B
Table

B-1. Nomber of schedules obtained, acreages of cotton and
of all crops on famms surveyed, for specified years,
1909-361 .

B-a. Percentageof tarmers following specified preharvest cul-
tural practices in producing cotton, 1909-36%

B-3. Percentageof famers following speci fied harvesting prac
tices, 1909-36%

B-4. Cultural practices im the production of cotton, igog-36°

B-5. Average amounts of fertilizer, side di‘essisg, andmanure
applied per acre on farms reporting, 1909-36

183:9 data as in tabls A-4.
21avulated by methods used and number of times performed,.

Bms table pressnts the Average pumber oY times {average 6f All farms sar-
vaysd) each operaticn was performed. .

118



APPENDIYES B AND C 110

APPENDIX C
Table

C-1. Hours of labor used per acre preceding harvest by oper-
ations, 1509-36
C~2. Estimates of labor used in harvesting cotton by oper—

ations, withyield per acre and amount picked per worker
per day, 1906-36 .
C~-3. Labor used in producing cotton, 1909-36*

) ‘Preaented 85 total amount of labor par acre with subtotals of prsharvest
&nd harvsst lanor.



Tabls D-1,- PERCENTAGE DISTRIBUTION OF FARMS REPORTING RECOGNIZED VARIETIES BY PRINCIPAL VARIETY REPORTED
IN THE THREE MAJOR COTTON AREAS, 1909-36%

021

Percent of farmers resporting in «

ihr:l.oty Eastern Area Delta Ares Weatern Ares
“ 1909 | 1919 | 1929 | 1936 | 1909 | 1919 | 1529 | 1936 | 1909 | 1919 | 1929 | 1938
All varieties 100.0 [100,0 [100.0 |100.0 [100.0 |100.0 [100.0 [100.0 [100.0 1100.0 |100.0°|100.0
Improved varieties® 72.9 | 84,3 | 06,8 | 90.5 | 69,7 | 78.1 | 91,1 | 92,9 | 89,9 | 81.4 | 58,1 | 56.2
Cloveland and Cleve- )
land Big Boll 47,0 | 38.2 | 14,8 | 8.9 | 24,4 10.2 | 14| 0.4 | O o | o o
" Pottyta Toole - Bal 6.8 5.8 7.0 0 0 V] 0 0. 0 V] 0
Toole 2,9 | 6.6 11,0 9.3 o 0 0 ) 0 0 0 0
Ruoker , 3.5 | 7.5 | 23.2| 8.2 .0 0 o 0 0 0 0 0
D, and P, L, 4.0 | 5.4 9.4 13.1) 0 | 1.7 9.9 |21.5| o 0 0 0
Coker , 0.8 | 3.4 1 97| Te7| 2.4 76| 42| 0.9 0O 0 0 )
Lightning Bxpress | 1.2 | 2,0 | 4,2 | 3,5| 4,8 | 5.8 | 0,4 | 0,4 0 0 0 )
Stoneville 0 0.4 | 1.4 4,0 O 0 1.0 2.8 o 0 0 0
Wilda 0 1.2 | 2.6 50| © 0 2,9 | 2.8 o 0 0 0
Foster 0 Out | 22| 25| 11| 4.2 | 25 09| 0 | 0 0 0
Farm Relief 0 0 0.5 | 10,3 s I 0 1,0 | 10,4 0 0 o] 0
Rowden 0 0 0 o 23,2 | 17,7 | 10.4 | 5.4 [ 29,2 | 8,2 | 1.2 | 0.8
Ealf and Half Bu5 | B0 | 3.8 | 2,9 7.0 14.3 | 11.4 | 10.4 | 2.3°% 12.5°%| 19.4°| 21.7°

NOL10D
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Delfos 0 0 0 0 2.4 7.5 | 18,8 | 15,9 0 0 0 0
Missdel 0 0 3] 0 0 1.7 | 174 | 15.4 0 0 0 0
Acala o o 0 0 1.1 4.2 8.1 4,1 Y] 2.8 4.8 2,9
Msbane and strains 0 0 0 0 3.5 33 0.9 1.8 | 47.2 | 43,2 | 22,1 | 20.0
Bennstt and Lone Star| 0 0 o 0 o 0 o 0 5.6 6.0 | 0,3 0.5
Kasch 0 0 0 0 0 0 0 0 2.3 5.0 3.9 1.2
Lankhart 0 0 o 0 0 0 o 0 1.1 1.1 0.9 3ed
Bryant Mebane 0 0 Q 0 0 0 0 0 1.2 1,7 245 249
Guella 0 0 0 0 0 o] 0 0 0 0 0.9 1.9
Watason 0 0 0 o o 0 0 0 1,1 1,1 23 1,2
Unimproved variaties 17.8 5.3 1.6 0,2 | 20,9 De? 1.4 V] To2 | 18,0 | 41.6 | 43.8
Poterkin 7.6 0.8 0.2 o 0 o 0 0 Q 0 0 0
King and King improved| 6.1 2.0 0.4 0 11.6 8.4 1.0 1] 0 o 0 0
Poulnott 6.1 249 1.0 0.2 0 0 0 0 0 0 0 0
Black Rattler 0 0 0 0 9.3 0.8 0.4 0 0 0 0 0
Balf and Half 0 0 0 0 0 0 0 0 7.89] 18,09} 41,69 | 43.8¢
Other varietiss 9.3 10.4 11.6 8.3 9.4 12.7 745 7.1 2.2 0.6 0,3 0
AData cbtained in NHP Farm Survey, 1936, “Half and Holf as reported in Oklahona,
blmprovad varieties classified on basis of State dﬂali‘ and Half as reported in Texas whers not
roport as published. J. 0, Ware, Extent of oonsidered as improved,

Improved Varieties of Cotton in the United Stataes
tU- 8. Dept. Agr. Leaflet, mimeo,, 1937).
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122 COTTON

Tabls De2.- AVERAGE STAPLE LERGTH OF AMERICAN UPLAND COTTCN IN THE
UKITED STATES AND IN THE THREE MAJOR COTTON AREAS, 1928-35%

United Eastarn Dolta Westorn
Stataas Aresa Ares Aroa
Yoar Six= Sixw Six- Six- .
tdenths teenths tesnthe teanthe
of an Inches of an Inches of an Inches of an Inches
inoh ineh i inch inch )

l928 15.18 | 0.949 i4.64 | 0.915 15.95 | 0.997 15.01 | 0.938
1929 15.11 «944 14.45 =902 15.85 | 0.997 14.80 » 925
1830 15.22 «951 14.66 +516 15.9¢ | 0.996 15.10 « 044
1931 15.44 =968 14.89 +931 16.358 1 1.024 15,08 941
1932 15.45 <968 16.04 940 16.41 | 1.026 14.98 +935

1933 15.58 972 14.99 =957 16.74 ! 1.046 15.18 «249
1934 15.58 974 15.17 +948 16.60 | 1.038 14.74 921
1935 15.47 «9567 15.10 =944 16.42 | 1.026 14.54 +928
1936 15.78 #3886 15.49 + 368 16.56 | 1.035 14.78 «922

SDeta for: 1928-33 cbtained or derived from Grade, Staple Length, and
Tenderability of Cotton in the United States, 1928-Z35 to 1933-34 {U. S.
Dept. Agr. Statistieal Bull., Ho. 52, 1936), pp. 17-22; 1934 from sams for
152829 to 1934-36 (Statistical Bull. Ne. 66, 1937), ppe 21-3; 1935 from

same for 1928-29 to 1935-35 {Statistical Bull. Fo. 60, 1937), pp. 17=5;
1936 from sams for 1928-29 to 1936-37 {mimeo., July 1937}, pp. 22-3.

Table D~3.~ TENDERASILITY OF AMERICAN UPLAND COITON GINNEDR IN THE
UNITED STATES AND IN THE THREE MAJOR COTTON AEEAS, 1928.36%

(Tendersble cotton’ as a percentage of all cotton)
pe g9

Yoar Unitsd Eagtern Dalta Western
States Arsa Area Aron
1928 81,8 83.1 87.2 73.9
1523 757 6%.4 89,1 693.3
1930 84.8 T78.0 20,3 85.1
1931 8%.3 94.2 92.7 85.5
1982 90.5 92.C 95,7 87.5
1933 83.1 53.6 98.3 90,8
1934 9C.1 90,8 85.3 83.4
1938 80,2 Bl.0 94,6 69.6
1536 B87.8 95.4 94.2" T0.6

Sbata fore 1928~33 from Grade, Stapls Length,and Tenderability of Cot=
ton in the United States, 1525-20 to 1933-34 {U. S. Dept. Agr. Sta=-
tistical Bull, No. 52, 1936), ppe 116-6; 1934 from same for 1328-29 fo
1934-35 {Statistioal Bull. Ko. 58, 193?5, Pp- 56=8; 1935 apnd 1535 from
sams for crop of 19356 {prelim. release, mimec., Aprs 1937},

bTendorable in ssttlemant of future comtracts. In general, tendermble
sotton includes all sxoopt ootton shorber than 7/8. inch in staple, re-
gardleas of grads, and ootton of certain of the lower grades in the
verious color groups irrespective of staple length,
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Table D=4,= TONS OF FERTILIZER CONSUMED IN THE THREE MAJOR

COTTON AREAS AND FRICE OF COTTON, 1909-35

Fertilizer consumed {thousands of tons)® Price of
: sotton
Tear Total Eastern Delts Westorn {cents
o Area Area Area per pomd)b
1209 Defe ° N8 Dete Date 13,60
1510 2,708 2,422 251 56 13.95
181l 3,026 2,692 279 b4 9,60
1912 2,746 2,442 245 69 11.49
1913 2,870 2,314 279 77 12,51
1914 3,%62 2,970 503 79 736
15156 2,061 1,848 1856 20 11,22
1918 2,062 1,781 238 43 17,52
1817 2,234 1,967 233 44 27.12
1918 2,613 2,278 274 61 28,92
1919 2,646 2,323 272 50 S6.41
-1820 2,855 2,477 518 59 15,92
1921 1,447 1,308 120 24 17.01
1922 1,628 1,333 254 36 22.87
1923 2,292 1,817 383 682 28.69
1924 2,540 1,980 428 132 22,91
13825 2,843 2,260 452 106 19,58
1928 2,888 2,236 31:] 130 12.47
1927 2,390 1,918 387 85 20,19
1928 3,108 . 2,363 603 158 17.99
1929 3,169 2,304 659 206 168,79
1930 3,211 2,322 757 152 .46
1831 2,151 1,708 354 72 §a66
18352 1,187 1,009 151 37 6452
1933 1,509 1,285 138 36 10,17
1954 1,821 1,480 280 61 12,36
1836 2,068 1,653 346 89 11,09

%Data obtained from National Fertilizer Asscoiation and
Us S» Department of Agrioulturs, Bureau of Chemistry and Soils,

®Agrioulturel Statistics, 1937 (U. S. Depts Agr., 1957},

PPe 88=9,

BelsData not sveilable,



Table E-1,-~ LABOR USED IN PRODUCING COTTON IN THE UNITED STATES

Yearly Averages for 1907-11 to 153336, by States

a - - [Hours per harvested Hours per bale
Thousends of acres®| Millions of man-hours on wore onb - Produstion | produced fox® -
Cotton-produc ing
area and State (thounands
HRarvested |Abandonea| Total ~[Harvested (Abandoned [Harvested| Total . of bales)® Harvested Toto%
Soreage | acresgs | acresge | Asreage | acresge crop orap
1907-11
United States 31,759 808 3,343 3,321 24 108 105 12,832 £69 2m
Bastern | 10,483 216 1,358 1,349 8 129 130 4,538 £97 299
South Carolina £,358 43 346 344 g . 148 147 1,241 277 279
Georgie 4,614 108 595 591 4 128 129 2,017 293 295
Alsbams 3,511 65 417 414 2 118 119 1,278 324 326
Delta 6,480 209 793 788 8 121 122 2,597 303 305
Mississippi - 3,367 94 421 418 3 124 128 1,335 3 315
Louisiana 1,133 42 140 138 2 122 123 406 340 544
Arkanses 1,980 73 232 230 3 116 117 856 268 27
Western 12,374 333 863 858 8 69 70 5,997 P15 £16
Texes 10,002 241 684 680 4 68 68 5,168 213 214
Oklahams 2,372 9% 1M An8 2 "5 76 809 220 228
MidAle Eastern® 2,041 37 285 284 1 139 140 1,078 265 266
Irrigated Areafl 4 . * » * 122 128 s 163 163
ALl other Statest 377 13 43 L * 14 114 127 339 339

ol
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190721,

United States

Rastera
Bouth Carolina
Goorgin
Alnbama

Delta
Miseissippd
Louisisna
Arkansas

Western
Taxens
Oklshoma

Niddle Xestern®

Irrigated Aveat

All other Statest

22, 655 1,215 3,089 5,062 27 94 95 11,219 273 275
9,202 205 i,115 1,109 7 119 120 3,550 512 314
2,552 36 361 360 1 142 146 1,322 272 273
4,408 1nz 806 503 4 114 118 1,575 519 see
2,342 55 248 246 2 105 106 653 377 379
6,489 194 738 731 [ 113 114 2,569 309 512
2,755 B5 A1 514 [ 1% 115 960 LY 830
1,850 40 148 146 1 117 118 438 a4 237
2,484 69 293 a7 ) 109 110 971 299 28]

| 14,808 758 883 872 11 61 62 3,967 220 B3

11,421 B64 693 665 6 60 61 8,003 reg 204
2,767 194 190 187 3 67 €8 874 214 £17
2,204 4l 301 299 2 156 137 1,132 264 266

201 7 ] 22 . 109 109 log 216 216
27 12 30 29 * 107 11 99 203 508

Sme Lootnotes at end of table.

XIQNEddY
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Teble B-l.~ LABOR USED IN PRODUCING COTTON IN THE UNITED STATES - Continued

Yourly Avereges for 1907-11 to 1933-36, Ly States

. Ho bal
Thousands of acree® | Millions of man-hours on = HD“".E:: :::' :at-d Prcduct ton yr::;c::rfor"‘-
cotton—p:og:aénq ! {thovmands
area an ate ™
Total (Harvested [Abandoned [Harvestsd| Total of bales)® Harveatad | Total
Rarvested Abandcned | .- reage | ncresge | mcresge | acresge | mereaged crop eropd
1927-31
United States 4,031 988 3,493 3,474 18 as a% 14,658 237 238
Eastern 8,598 148 974 969 5 113 113 3,452 281 282
South Carolina 1,955 48 244 248 2 124 125 858 283 £85
Georgia 3,245 59 362 360 2 111 112 1,291 279 o1
Alnbema. 3,398 A3 nes 367 1 108 - o8 1,303 282 285
. Delta 8,927 150 982 978 5 110 110 3,615 27 272
) Misoieeippi 3,875 50 439 438 2 13 118 1,594 215 276
Louisiana 1,799 28 2086 208 1l 114 115 73 280 281
Arkeansas 3,253 ‘e a7 335 2 103 104 1,208 260 262
Weatorn 19,875 631 1,072 1,065 i B4 54 5,651 188 1980
Texas 16,070 464 as7 anz2 5 53 5% 4,551 1a7 188,
Oklahoma 5,805 147 215 213 2 %6 56 1,100 194 196
Middle lutorp' 2,508 36 345 343 -3 132 132 1,891 266 267
Irrigated Areal 532 10 63 63 » 118 118 416 151 15i
All other States8 491 s 57 56 * 114 118 283 240 2AS

‘931
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1923.%6

United States

Eanteom
Bouth Carolins
Georgia
FAYLT T

Delta
Mississippi
Louisinna
Arkansss

Wentorn
Texas
Oklahoma
Mfadle Eastern®
Irrigated Aywaf

All other Stateas®

28,410 | 3,321 | 2489 | 2,438 62 86 88 11,432 2153 18
5,800 525 76 99 17 121 1e8 £,882 BA7 B53
1,357 17 183 179 1 132 136 e 41 246
2,165 192 266 260 & 18 122 1,056 246 252
2,258 216 267 260 7 115 18 1,032 25¢ 259
5,364 647 739 721 21 13 116 2,955 244 250
2,742 2565 739 732 8 121 124 1,368 243 248
1,2mM 126 147 144 4 113 116 870 252 259
2,351 266 253 245 9 104 106 1,017 240 249

13,443 | 1,944 678 654 20 49 50 5,701 178 178

10,915 | 1,476 549 B35 15 49 50 3,161 168 173
2,530 468 124 129 s 47 49 610 195 702
1,836 142 238 236 : 129 130 1,085 224 226

515 23 85 685 1 127 127 515 126 126
454 40 58 58 1 128 128 284 204 204

8Dats from U, S. Department of Agriculturs, Buresu of
Agricultursl Economics.

PAvarege hours per acre for States (marketing excluded)

ware caloulated by welghting the hours per acre in sectione

within States, as obtained in the KRP Farm Survey and esr-

lier studies, by the cotton mcresge in each section, as re-

ported for eouniies by the U, 8, Census Bureau,
per acre for States wers then weighted by S-year average
acreages to obtein average labor requirsments in sach of
the areas snd in the United States.

®Gross, includss bagging epd ties.

The houra

SHours per harvested mcre (end per bale)} esdjusted to
inelude labor spent on shandoned acresge.

®North Carclins, Tennesses, and Virginia.
Tarizonn, Californin, snd New Mexico.
6111inola, Kaness, Eentucky, Miseouri, scd Florida,

*Less than 0.5.
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Table Pel,w ABSTRACT OF DATA PROM SECONDARY SOURCES, LABOR ON COTTON

821

ROLLOD

Yield
Rumber Manehours per aore
County or ssotion or’:z” of | PoF meres Sourved
" | reaords 4 Total Preharvost| Harvost
povnde
Alabans
Chilton Co. 1923 Bl 14 1111 9.7 $1.4 | usDAY
Dales Co, 1018 %0 104 117 67 5O USDA Pull,1000,t,.6,8
Lauderdals Co, 1919 B4 192 120 89 51 USDA_ Bulla1000,%.5,0
Madison Co, 1928 52 110 101.9 70,1 81,8 D3DAP
Marshall Co, 1918 50 pev 127 7% §1 USDA Bull(1000,%,5,8
Marehall Co. 1919 1] 272 128 70 68 USDA Bull.1000,t.5,8
Marahall and De Kalb Cos, 192829, 108 358 111.9 BB.S £3.6 ARS Bull,258,dorefrom t.18
State® - 1918 Buthy Dele 121,9 65,4 62,8 Polytechaio Inst,Ext.dervion Cir,53,p.44
Tallapooss Co, 1918 89 172 124 85 39 USDA Bull XK, %6 ,6
Arigomm
Balt River 711103' 1920=30 Ny By Nty 28 NeBy ABS Bull.l“,‘b..l.s,{,?,ﬂ
Aoaln® 1028 (t) 420 s5e396 B | 32388 sh Bt 01r,60,pebs 41,2
Short, ataple? 1928 Dot 406 Belky 22.9 DB, ARS Bull,139,t,Y-II1
Upland; short, staple® 1029 51 467 N.ky 19,8 fen, ARS Bull J46,6.3,5,4,7,9
Uplands whort, staple? 1950 a8 474 ety 19,8 Tathe AR Bull )48 ,b.1,8,4,7,0
Pima® 1928 Deha 879.6 Del, 27,5 DeBu AES Bull,139,5,1TII
Pina® 1928 (r) | 320 0=448 B | 57.418 sh Ext o Cir 60,085 41,2
Pl ® 1029 560 1 ey 20.5 Bete ABS Bull 146,%.1,5,4,7,9
Plma® . 1880 2¢ YT - 18,3 Nuty AR Bull,l46,%,1,3,4,7,9
Arkanans f
Chicot Co. 19208 | n.a. good 1,7 " 8,84 5,19 | USDA Dept,Bull,1181,t.l; pp.20-2
Columbis Co. 19208 | nome soot Dot ao4d 5.1 | DSDA Deph.Bull,1181,8.1) pp.10«2
Crawtord Co, 10208 | moma oot 948J botd 6a2 | USDA Dopt.3ull,118l,t.1; ppelo=2
Delta Cos, . :
38=42 inoh rows ”
Molagl , 1929 94 N, 190,0 76.1 115.9 USDA Tooh,Bull,A97,¢,15
Traotorsl 1029 24 Doty 117.6 40,7 76.8 USDA Teoh,Bull.497,t.15
Mules end trastorsl 1920 40 Doty 173.1 84,6 108,5 USDA Teoh,Hull 497,6.15
M4 inoh yows, mulesl 1929 1 Doty 188,7 80,1 9848 TSDA Tonh,Pull 497,616




Peudknar Co,
Panlicasr Co,
Loa Co,
Lee Coe

Missianippl Go,
Palaski Co,
fonta

duokceon Co,

Brooke Coy
Oreeno (o,
Greena (v,
Gresns Co,
Laureny Co,
Laurens Co,

Limostous Yelleys
Mitchell Co.

Piedmont

Fledmont

Sonthern Coastal Flaing

Southern Coastal Flajine
Bowthern Constal Flaine
Btate

Sumtex Co,

T Co.

Fortiovest
Sugarcans Ares

1924 29 Bata 0.6 Beks By | USDA Depk,Bull 1181,6,15 ppeloe2
1023 5% 114 84.2 67,0 27,2 UEDA
1919 g 174 154 109 56 USDA,_Bull,1000,t,5,6
1923 52 64 85,4 6745 2641 73D
16207 | n.., 600 11,93 6,84 5,17 | Usba Dept,Bull,1181,t,15 ppel0=2
19208 | y.a, aoot 1,1 6,0d 5. | USDA Dept.Bull,1181,%.1) pp.lo=2
1Y | e, Bems 112 n.a, Pube USDA Deph Bull 1848, emt VTIL
Morida
1028 14 169 108,7 49,5 89,2 Thadwaof Fla®
Georgia
1614 Ms | 299 pEW Ban, nyay | DSDA Pull548,p.2s tXVIII
1918 18 z60 13 ™ 57 USDA Pull,1000,+.5,8
1919 " 228 108 63 45 USDA Bull,1000,%.5,8
128 5O 168 150,41 9042 39.9 UsLA
1018 85 2t 126 61 84 USDA Bull,1000,t.5,8
1019 77 5 ™ |13 23 USDA Bull,1000,t.5,8
1929 49 Bests 9947 41,5 56,3 AES Bull %4, & XVITT XXIX
1919 50 159 100 61 38 USDA Bull,1000,%.6,6
15198 L Dalky 147,9 234 1] State Coll,D
1529 Bt 128,9 54,9 70,0 | AB3 Bull,434,t,XVIII,XEIX
1013-181 | m.a, Doty 137,0 Thy9 62,1 Btate Joll,?
19214 249 oty 132,56 a0, Nue USDA. Dapt,Bull.)2o2 6.1
1929 b Basy 95,9 49,0 51,0 | ABS Poll,a54,t,TVILI,XETX
19229 | n,a, n.a, 128 Deke Nete USDA Dapt,Bull,1348,ast,TI11
1918 80 244 136 a Bb USDA Bull ,1000,t,5,68
1928 61 o8 112.8 82,9 50,2 DspA®
Louisiana
19164 191 ete 100,3 50,3 50,0 | USDA Bull,9e2,%.1,XVIX
1929 Rty . ety 121.8 68,7 62,9 AES I‘.Rull.zlﬁ,m.zs

Bew fostuobos mb end of table,
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Table Pel,= ABITRACE OF DATA FROM SECONDARY SOURCES, LARCR ON COTTON » Gontinued o
=
‘| r1e)d
Hmbex Han=houre per aoee
Counsty or weotlon “r:*:ﬁf of wim'f”’ Bource®
maml .l . Total Prohamni Harvest
WMisnlanippd
Bolivar Co, 1923 61 | 136 115.6 5.8 40,0 | vuspA®
Chnataw Co, 1924m26 89 208 108 8049 " AES Bull.2B7,t.8
Chootaw Cog 1926 17 214 104,85 56,9 47,8 AES Bull,287,6,5
Delta Come 1829 {p) (v) (p) (p) (p) .| USDA Tech,Bull.497,t.15
Jonos Coy 1027 1% 298 2l.1 6147 69.4 AES Pull,276,t.7,8
Jones Co, 1828 15 1254 100,35 72.0 20.3 ABS Pull,276,t,7,8
Hadison Co. 1923 82 13 1.4 95,0 48,4 USDAP
Monras Co, 1910 49 132 aB B4 ETY USDA Bull2000,4.5,6 P
Washingtom Co, 191y 29 in 141 B? 54 USDA Bull,1000,t.5,0 f_:;
How Muxioo 3
==
Curry and Roosevslt Coa,Yr 192428 126 650 10,6 3,0 7e5 AES Bull,187,p.8; fig.10; t.8
Eléphant Butte Irrigation Project | 182827 36 492 12440 45,9 Tl ABS Ext,Cire97,0046,105 £u31 #22.8
Horth Carolina
Rast Contral 153034 147 su8 n.a, 45,8 Nate AES Bull,S06,t.22,41.3
Jotmeon Co, 1023 B4 458 15¢,0 8.7 . 85,3 USDAY
Jobmaon end Cusberland Cos, 1924 20 269 129.8 88,1 81,8 ABS Bull,306,t,22,418
Forthampton Co, 1927 20 4a1 114,2 5948 64,9 AER Bull,5085,t,22 41-3
Cclaham
Grady Go, 1928 1 139 49,4 25,8 24.1 vspab
Molntosh Co, 1928 52 93 60,2 39,0 21.2 DSDAD
Tillman Co, 1929 78 268 Tele 6,00 Naty AES Bull,208,t.1Y -
41 lwan Coy 10%1 67 26), Neke B,0% oy AES Bull.208,t.LI
‘m“ Co, 1020 ki) 241 - T4 ¥ B8 ™™ ABS Bull208,t.L1




Anderson Co,

Anderson Co,

Anderson Ca,

Apderson Ares

Bauberg, Fairfax, and Williston
Aress .

Barvwwll Co,

Soutiwwetern Cosstol Flalns
State
Bomter Co,

Black Waxy Frairie
Corpus Christd

Traotor

Horae

Traotar and horas.
Corpus Christi

Kllis Cn,
¥llis Co,
Ellie Co,
Ellis Ca,
Labbook Co.

Wonde
Rooskwall snd Collin Cos,
Rookwall and Collin Coum,
Ruak Co,
Busk Cu,
Rusk Co,

Sogth Caroline

1918 89 248 L E I 7% 86 TITA Bul) 2000,545,6
1919 % 288 140 80 &0 USDA Bull,1000,%.5,8
1922 120 204 118 | DA, AES Bulle22],%.4,6
1924 aune | 203 118 Nt Betu | AEY Bulll280,%.18
1929-30 120 | 260 11,5 52,5 49,0 | AES Cir,46,D.8; t.7,18
1me’ 9 | zea 1358 03 63 USDA Bull,1000,5.5,8
1019 78 248 117 a5 62 USDA. Bull, 1000, t,5,8
1028 51 229 U2,6 78,0 TW | USDAY
1924 56 501 136 Dete . AES Bull,2$5,t.0
1926=27 90 nrk 10 n.8, Neke AES Bull,260,t.18; met. 54
192720 52 2004 1130 Bany Noke APS Pull,264,6.9
1930 10 361 117.8 85,8 6245 | ARS Ciredd,pets bedy Puly ted
1920-32 250 P 130 Bene Defe AES Bull 501 ,pp.6,82
19222 | nes. N, | 136 Loty B.se | USDA Dept,Dull,1348,awt,VIIT
198132 120 266 10 Batky Tely RS Bulle288,pp.8,Ts t.22
Toxay )
19060 | nem. fake 57 28 s USDA Doyt Clr.168, 0,44
1928 9 Nose Nabe 10,3 Dehe AFS Bull,382,¢.3
1926 12 Ruby nees 14.2 Totte AES Bull,362,8,8
1928 12 Nake Doy 15.6 Noky AES M.Sﬁz,t.a
1930 B8 Dats 7.8 15.8 53.0 | USDA Miso.Pub.l67,t.8
4 | 14 246 5.1 R Loty USDA Bull B69,0.15 G.XIV,XV
1118 7% 178 58 5 25 USDA Bulle1000,%.5,6
1919 n e 46 51 15 USDA, Bull,1000,t.6,6
193 50 178 541 27,7 26.4 USDA
1028 62 188 58,9 15,1 25.9 USDAY
192829 27 135 TG.6 50,0 26,6 APS mll.m,?."l ﬂ‘oﬁ} t.‘
1926 2% 208 67,6 27 40,7 | APZ Pull.595,%,17,16
10268 27 264 89,6 28,1 41,7 APS Pull,$56,4.17,18
1918 756 186 88 49 37 USDA Bull.lOOO,t.E.G
1919 75 81 84 48 16 USDA, Bull 1000 ,4:46,6
1028 66 m T840 45,2 20,8 TSDA

Bas footmotas at end of table,
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Table Fu),w ABSTRACT OF DATA FROM SECONTARY SOURCES, LABOR ON COTTON - Continued

Yield
Busbor Man~hours por sore
County or sectioa “Iwm of p';m".:“‘ Souros®
racords Mﬂil Total l’roham:ﬁ Earvest
Touxes » Continued
Ban Angelo
Tractor 1926 9 Dalbly Ny 9.8 Natky AES Bul) 362 .t.4
Horso 1926 21 Nty | ¢ ™ 14,8 Nty AES Pull.S62,t.4
Tractor snd horse 1926 n Date Dty 8.8 NoRe AES Bull, 382,t.4
Htate 184), ke NuBe 148,6 80,6 68,0 USDA Mino FubA67,%.8
Htate 1896 Duda TRy 102,.4 48 .4 B6,0 USDA Mino,Pub d67,6,8
Btate 19229 | n.e, Baty 64 B, Deas | USDA Dept,Pull.)S4s,a=t VILI
SpLbreviations used nre ma followst USDA, United States Department of Ma per aore,

Agricultxre; AES, Agricultural Experimest Stationy Agr., Agricultureg
Inst,, Ingtitute; Ext., Extension; Dept., Department; Div., Mvisiong

Coll., Colleges Upiv., Universitys Bull., Bulletin; Cir., Cireular

Toch., Teobnical; prolim,, proliminary; mpipeo., mimsographad; Migo.,

:1;;;:%1;:&u: Pyb,, Fublicstion; %,, table(s); s~t., sppendix
able(s).

by, B, Long and C, B, Bwinsen, Cost of Produsing Cotton in Fifteen
Belected Areas (prelim, mimes,, July 1926}, t. 1, p. Be

“Apparemtly standards of performsnse,

“Approm’eo date, In oases whers the publications did imb state what
year data yeforred to, an spproximate date is given = usually 4 years
prior to date of pablioation,

Otype or wriety of cotton,

176 records of Acals snd Pima together in 1926,

Epxclusive of thimning snd hoeing which was hired eon eontract at
average cost of $2,60 per more, First figure represents cotton after
cotton, bogard, or fall lettuce; ssoand Ligurs, sfter alfelfas

BExolusive of Pleking which was hired on oantract for avorage of $4,.64
per 100 pounds of lint,

LAemumed pourxls of seed sobtton per sore,

Fpgta fram 9 Delta oountiea in Arkangss end 10 in Migslesippi,
Iror power, Tractors are gensral-purpons, )
®Coll, of Agre, Univ. record, Vol XXII, Nos 2, 1927, €4 1, 2.
Bpxt, Div., Bull, 270, pe 33,

Ofxte Mw,, Bull, 275, b, Be

PSes "Dolta Cos,™ under Arkansas,

Unravorable seagon,

TDry.laud fasming.

®poes not inolude chopping.

tAwmgﬂ for 369 farme,

Ysverage to‘r the two groups given, "best" mpd "poorest" fama,

Y50 pounds per sore of picied cottom, 29 per acre of bolly cotton,

and 24 psr sore of unginned seed cotton,
RehsDate not availabloe
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