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' :.i-: c'r- INTRODUCTION
Vv'- t ,

■ ■.rr . ::r

The rapid expansion of the cotton acreage in Ari-
- v i  # *-*/ *,  ̂ - 1 * i  - '̂4 '

zona following World War II led to serious problems in 
handling the harvest operation with available hand labor. 
The mechanical picker provided an ideal solution and is 
well adapted to the large fields common in this state.
One of the most successful of the mechanical harvesters 
is the spindle type. The first mechanical harvesters 
were not of the improved type now available, and quickly 
gained the reputation of being wasteful and of harvesting 
"dirty" cotton. The cotton harvested by these machines 
was generally a full commercial grade lower than cotton 
harvested by hand. The "dirty" cotton harvested by these 
machines was cotton containing large amounts of dust, pin- 
trash, broken stems, and often bark from the cotton stalk. 
This foreign material lowers the market value of lint if 
not removed in the ginning process. The old type machine 
harvesters very often, and the new machines occasionally, 
"rope" or twist the cotton fiber very badly, making it 
next to impossible to clean during the ginning process. 
Hand harvesters, on the other hand, do not twist the lint 
fibers nor do they get dust or bark in the fiber as do 
mechanical harvesters. Since field labor for hand har



vesting cotton has always been scarce in Arizona, farmers 
have purchased mechanical harvesters in ever increasing 
numbers.
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The grade and staple of cotton that spindle-type 
machines harvest will vary somewhat with the season, soil 
condition, cultural practices, and machine operators. The 
effect upon grade and staple may be shortening of staple 
due to either poor cultural practices, soil conditions or 
machine operation. Tinged or gray cotton fibers may be 
due to excessive rain or poor cultural practices and ma
chine operation. Shortened staple and gray or tinged 
cotton have by far the greatest effect on grade and staple. 
A loss of one commercial grade (i.e. Middling reduced to 
Strict Low Middling) due to either gray or tinged cotton 
is common.

To handle machine-harvested cotton, the ginning in
dustry established drying and recleaning methods which 
enabled them to take dirty machine-harvested cotton and 
produce a bale equivalent to one harvested by hand, with
out any material effect upon the spinning quality. During 
the mechanical harvesting process, just enough moisture is 
sprayed onto the spindles to make the fibers adhere more 
readily. Before ginning this cotton, the added moisture is 
removed in a dryer at a very high temperature for a short 
period of time.
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This study conducted during the 1952-53 cotton season 
was designed to compare . the effects of methods of harvest 
on market quality of cotton.
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REVIEW OF LITERATURE

The cotton trade has looked with disfavor on machine- 
harvested cotton, because of the greater amount of foreign 
material" In the lint. This foreign material can be largely- 
removed in the spinning process, but with considerable ex
pense. V ' / -

In 1946, Smith, Rouse, Kellough and Jones (5)2/ of 
Texas, obtained results which showed no significant dif
ference in the trash content of machine and hand-harvested 
cotton. Only the long, finer fibered cottons were reduced, 
in grade due to machine harvesting. In 1948, Smith and ̂  
Jones (6) of the same station reported that grades of 
machine-harvested cotton were greatly affected by the 
condition of the plants at the time of harvest. The . 
highest grades were obtained from the cotton harvested 
during the early part of the season. Staple length was 
not affected by machine harvesting of cotton.. In fur
ther studies on machine-picked cotton by Smith, Jones 
and Miller (7) and in a study on harvest losses in hand

1/ Numbers in parenthesis refer to Literature cited 
which appears at the end of this thesis.



5

harvesting by Matlock and Kennedy (3) it was, reported that 
cotton harvested late .in'the season contained an excessive 
amount of foreign material. In addition, such cotton was 
of much lower quality than that.harvested early‘in the - 
season. :..v / ..■ A i v

Crowe (1) of Mississippi, in studies conducted dur
ing 1945, 19^6 and 1947, obtained-results which showed" 
that machine-harvested cotton averaged one full grade  ̂
lower than hand-harvested cotton, or an average-loss of 
$7.90 per bale. . - ' .: : i — ' -

Results of an investigation by Hoyte," Smith, Fairbanks 
and Hoover (2) of California, show that the grade classifi
cation of machine-harvested cotton was much lower than that 
which was hand harvested.;: The monetary grade loss found 
in their studies averaged $9.71 per bale due. to machine 
harvesting. The value of a machine-harvested bale was 
94 per.cent of the; value of a hand-harvested bale. - 
•. ■ Pingrey (4) of New Mexico found that a reduction of 
1 to 1^ grades resulted from the use of mechanical har
vesters. This loss in value amounted to $1.26 per hundred 
pounds of :seed co11on. : . . • : . j i. ;;
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MATERIALS AND METHODS

The data used in this study were;obtained from rec
ords of actual field operations from cotton ginned at the 
Producers' Cotton Oil Company's Picacho gin at Eloy, Ari
zona. The cotton processed was grown in the area immed
iately surrounding the gin. The cotton variety planted 
in this area was all Acala 44. The growing conditions 
were very good. The entire crop was grown under irriga
tion. This area receives 8 - 1 0  inches of annual precip
itation and has an average growing temperature of 88° - 
90° p. for the spring and summer months.

All data came from the gin statements made up by the 
personnel at the Picacho gin. In all instances, the cri
teria used to obtain'per cent of turnout, foreign matter, 
cost of ginning and seed credits were from figures sup
plied by the Field Department of the Producers Cotton Oil 
Company. : : ; ' '

In gathering material for this study, records on an 
equal amount of hand and mechanically harvested cotton 
were selected from each day's ginning. Such figures were 
taken from a period covering thirteen weeks, during the 
main part of the 1952-53 harvest season. Very late machine
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or hand-harvested cotton was not included in this study 
to keep the results typical of what might be expected 
from main commercial crops.

The cotton grades and staples presented in this thesis 
are reports from the United States Department of Agriculture, 
Production and Marketing Administration Cotton Classing 
Office located in Phoenix, Arizona.

All seed cotton, both hand and machine harvested, 
was processed through the same type of machinery at the 
gin. Different ginning processes were not considered in 
this experiment.

The figures used to determine income were obtained 
from the cotton market reports of the.New York Stock ... 
Exchange and by using government loan differences, under 
the 1952 price support program of the United States 
Department of Agriculture.

The harvest costs were determined as the "going rate" 
in custom or contract operations in this area during the 
1952-53 cotton harvesting season.

The sample size consisted of 2,540 bales of cotton 
out of 10,101 bales of cotton ginned at the Picacho gin 
during the 1952-53 season. The sample represents 25 per 
cent of the total bales ginned.
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• • RESULTS AND DISCUSSION

Time of Harvest

The data in Table I show the relative effects of . 
seasons of harvest on cotton harvested by the two meth
ods . During September, 92 per cent of the hand-harvested 
cotton was classed Middling grade, about 4 per cent higher 
as Strict Middling and 4 per cent lower.as Strict Low 
Middling. Of the machine-harvested cotton during this 
period, %4 per cent was classed as Middling, 8 per cent 
above as Strict Middling and 18 per cent below as Strict
Low Middling. Since the price differential between these

■ ‘ ■ . ■ . - • * ■1 • ' - • • ■ .

particular grades.was small, the economic gains due to 
hand harvesting was slight during this part of the season.

Forty, per cent of the hand-harvested cotton, in Oct
ober was Strict Middling in grade, whereas less than 1 
per.cent of the machine-harvested cotton was that high. 
About.50 per cent of both the machine- and hand-harvested 
cotton was Middling. Only 1 per cent of the hand-harvested 
cotton was Strict Low Middling, whereas 4j per cent of the 
machine -harvested cotton was strict. Low; Middling in grade. 
There were three times as many spotted bales from the
machine-rharvested cotton during this period as that har-... - '' ' - - ' - ' - -  ̂ .
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vested by hand. Since spotted bales made up only 1 per 
cent of the total crop during this period, it is of doubt
ful significance.

Cotton harvested by hand in November was still of 
excellent grade, 8l per cent being Middling, 17 per cent 
Strict Low Middling and less than 1 per cent Spotted. The 
machine-harvested cotton during this period averaged 18 
per cent Middling, 65 per cent Strict Low Middling and 
10 per cent of the bales Low Middling or below, a classi
fication where price differentials are high. Approximately 
ten times as many Spotted bales were harvested by machine 
during this period.

During December, 2 per cent of the hand-harvested 
cotton was classed as Strict Middling. There was no 
Strict Middling bales from the machine-harvested.cotton.. 
Fifty-four per. cent of the hand-harvested bales was Mid
dling, whereas, only 4 per cent of the machine-harvested 
cotton was of this grade. Seventy-two per cent of the 
machine-harvested cotton and 34 per. cent of the hand- 
harvested cotton was of the Strict Low Middling grade.
Only 2 per cent of the hand-harvested cotton was of very 
low grade (Low Middling or below), whereas 17 per cent of 
the machine-harvested cotton was of very low grade. The. 
number of Spotted bales was about the same for both types 
of harvesting during this period.
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These results agree in the main with those reported 
earlier (1, 2, 4 and 6). It is apparent that machine 
harvesting lowered the market value of cotton.

-.-.Staple- length

All of the 1 3/32 inch cotton was harvested by hand 
in October and November. The extremely short cotton was 
harvested by machine in the latter part of the season.
Where staple lengths of 1 1/32 and 1 1/16 inches were 
considered, the distribution was general throughout the 
season. During both September and October, 70 per cent 
of the machine-harvested cotton stapled out 1 l/l6 inch, 
and 30 per cent at 1 1/32 inch. 2

During the latter half of the season (November and 
December) one-half of the machine-harvested cotton stapled 
1 1/32 inch and the other one-half stapled 1 l/l6 inch.
Approximately 75 per cent of the hand-harvested cotton

ilstapled 1 1/16 inch or longer. This meant that one bale
, L 1in four lost 1/32 inch in staple length due to machine

J- lharvesting. The price differential for staple length be
tween 1 l/32 inch and 1 l/l6 inch cotton per hundred pounds 
during this period was about 30 cents in favor of Middling 
Cotton. The overall loss per bale resulting from machine 
harvesting of cotton was $1.50.



Table I Effect of Time of Harvest on the Market Quality of Hand and 
Machine Harvested Cotton at Picacho, Arizona, 195>2-53

Grade Staple • Week of Harvest and Method of Harvest Total Number
Length 9-26 10-3 10-10 10-17 10-21 10-31 11-7 11-21 11-29 12-5 12-12 12-19 19-26 of Bales

H M H M H M H M H M H M H M H M H M H M H M H M H M Hand Machine

(Inches)
Strict
Middling

1 1/16 
1 1/32

li

Middling 1 3/32 
1 1/16 
1 1/32

7k
10

St. Low 
Middling

1 3/32 
1 1/16 
11/32 
1

5

Low Mid
dling

1 1/16 
1 1/32 1

St. Good 
Ordinary

i 1/32 
1

Good Mid
dling Sp.

1 1/32

7 95 Ii2 51 1 23
5 li li

.. .. 1
bh 31 79 5li 55 3 1 67 13
23 l l 21 i i l 17 20 15 2

13 31 2 U6 13
U 8 1 26 3 16 1

(Number of Bales)
20 3 2

1

11 67 11 39 7 U6 7
5 39 1 39 12 31 3

5 li 57 3 15 7 23
12 8 6k 6 29 6 ko

5
2 9 51

6 2 
1

It 6 l

ii6 1
11 11 59 5 69 9

3 2 1

2 1
8 39 12 66 28 78
2 11 3 9 13 25

1 2
5 1 6

2U8 11
H i

18
18 21 533 306

H i 210 100

2 1
33 8 7 2 109 396

It 26 H i 5o 61 320
1 i 2

2 10
3 15 6 It li8
2 3 It 2 8

8
1

' k

St. Mid-' 1  1 /1 6 1 7 li 2 6 8
dling Sp. 1  1 /3 2 1 1 1 1 1 1 2 1  1 2 11 17 6

Middling 1 1 /1 6 1 - - - 1 1 1 1 2 3
Spotted 1  1 /3 2 It 3 6 3 1 3 6 11 7 30

1 1 1
St. Low 1 It 3 7
Mid. Sp. 3 1 /3 2 2 2

Low Mid.
Spotted 3 1 /3 2 5 5

Total Num Hand 93 H i 3 ' Htf? l i l t 39 139 89 91 71 86 120 61 77 1268ber Bales Machine 91 Htlt l5 o  112 39 138 87 89 72 87 120 61 82 v !  ; i2 7 2
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Table II Staple Length of Machine and Hand-Harvested 
Cotton by Months at Picacho, Arizona

1952-53

Month of 
Harvest 31/32 1

Staple Length Inches
; 1.1/32. 1 1/16 ; 1 3/32

Hnd Mch „ Hnd
Method of Harvesting 
Mch Hnd Mch Hnd Mch Hnd Mch

(Bales) 1
September 10 27 83 - 64
October , ' t « ' 98 135 342: 310. Vi::.-.
November • 6 133 194 211 186 :46
December 7 3 12 . 76 156 262 174 3 1

Total 7 3 18 317 512 898 734 50 1

Turn-Out

The "turn-out" as used here refers to the percentage 
of lint cotton obtained from a given amount of seed cot
ton weighed in at the time it was brought from the field.

Figure 1 shows the comparison of turn-out between 
hand and machine-harvested cotton. The curves in this 
figure show that in early harvested cotton the turn-out 
is low. The moisture content of cotton harvested early 
in the season is very high due to the immature condition
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of the plant. When harvested by hand, a small number of ; 
green leaves are picked along with the cotton. Also the 
same may occur when harvesting by machine, except that 
here the leaves will be shredded by the picker spindles.
The green leaf pigment-rubs off the spindles onto the 
lint, thereby reducing the cotton by one grade due to 
the stained condition.

As the season progresses, the moisture content of 
the cotton plant lessens and the turn-out increases until 
after frost. After frost the percentage of turn-out drops 
as a result of the harvesters pulling off dead leaves and 
burrs along with the open cotton.

When the turn-out or gin percentages reach the 20 
per cent limit, due to excess trash, it is no longer 
profitable to harvest the crop. For cotton harvested by 
machine after frost and before the second harvest period, 
the per cent turn-out should remain on a fairly even level. 
When the second harvest period starts the turn-out be
gins to decline fairly rapidly to a point where it is no 
longer economical to harvest by machine.

Figure 1 shows that: (a) Machine-harvested cotton
tended to turn out approximately the same per cent until 
frost. The turn-out then gradually declined to a lower 
per cent due to a more brittle plant and the tendency to
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use an Increased amount of water In the harvesting process;
(b) Hand-harvested cotton tended to turn out rather low 
percentage-wise early in the season and then increased to
a higher percentage as the plant became more mature up

-■ : - ' z ; -  :until frost. After frost the turh-out per cent declined "
rather rapidly due to the very brittle-plant parts ap-
pearing in the seed cotton....... - . , . .

■

Ginning Charges

Ginning charges in processing cotton refers to the •' > . - : : i r
charge paid by the farmer to the ginning company for 7.-*5
drying, separating the lint from the seed (ginning),I-. - .—  - ' - - L-
cleaning the lint, baling, sampling the finished bale 
and sterilizing the cotton seed. The overall ginning . ;
charges do not vary to any extent in any given area, but r

' /  - ; '
will vary from one cotton^growing section of the cotton
belt to the next.

.z
;  ̂9

The largest charge for ginning is the actual separa
tion of the lint from the seed. This price remains fairly 
constant throughout the season up"until "snapping" and 
"scraping" begins and then the ginning charges increase 
very rapidly, depending on the condition of the cotton 
as it comes into the gin. As a general rule, any har
vesting operation or plant condition which tends to



PER CENT

HAND PICKED 
MACHINE PICKED

SEPT.
FIGURE I-TURN-O UT COMPARISON BETWEEN MACHINE PICKED AND 

HAND PICKED COTTON-PIGACHO ARIZONA. 1952-53
H
VI
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Table III Average Cost Per Bale ‘ 
to Gin Cotton Harvested by Hand and Machine 
During Weekly Intervals at Picacho, Arizona

1952-53

Week of 
Harvest Hand

Cost No,

Method 

. Bales

of Harvesting
Machine 

Cost No., Bales
(Dollars) (Dollars)

9-26 12.67 93 13.50 91
10-3 12.35 143 13.54 144
10-10 12.10 145 13.24 150
10-17 12.13 114 13.51 112
10-24 13.54 39 13.59 39
10-31 12.75 139 13.75 138
11-7 13.72 89 13.67 87
11-21 13.07 91 13.68 89
II-29 14.24 71 14.34 72
12-5 13.73 86 14.22 87
12-12 14.08 120 13.85 120
12-19 ' 14.39 6l 14.26 61
12-26 14.01 77 14.66 82

Mean 13.12
Mean Difference 2.24 15.36

increase the amount of foreign material in the seed cotton 
delivered to the gin results in higher ginning charges.
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As shown in Table III, there was a $2.24 per bale 
higher charge for ginning a machine-harvested bale of 
cotton than that harvested by hand. The main reason 
for this was due to higher moisture content of the machine- 
harvested cotton which cannot be completely driven out of 
the lint without severely damaging the staple length of 
the fiber.

Cost of Harvest

The cotton harvest season is ordinarily in full 
swing within a few days after the first trailer-load 
of cotton is delivered to the gin. It is generally un
derstood by the growers within a given area that the 
first grower to begin harvesting sets the rate paid for 
harvesting and the other growers follow suit. Not all 
of the areas go along with such an unwritten law. but 
the large majority do conform to this pattern.

During the 1952-53 season, the growers from the 
area studied were paying hand pickers $3•25 per hundred 
pounds and the custom machine harvesters were paid $2.50 
per hundred pounds. This scale of pay held true through
out the season until "scraping" and "boiling" began and 
at that time the rate changed upward.
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It is shown in Table IV that the difference between 
hand and machine-harvested cotton varied from $5*05 to 
$11.12 per bale with $9.58 being the average. With such 
a differential in the cost of harvesting, it appears that 
machine harvesting would be more profitable, even though 
the machine-harvested cotton is lowered one or more com
mercial grades.' :

The curves in Figure 2 indicate that: (a) The hand-
harvested cotton.gradually decreased in cost of harvest
ing due to a loss of moisture in the fiber until frost;
It then gradually increased in cost due to an increased 
amount of leaves, burrs and stems picked with the cotton, 
until the harvest season ended; (b) Machiner-harvested 
cotton gradually decreased in cost of harvesting due to 
a loss of moisture in the fiber and to the.fact that very 
little water is needed on the cotton in order for it to 
stick to the picking spindles. When the fiber loses the 
greatest majority of its moisture, water is added to the 
fiber in order to make harvesting easier and more rapid.- 
As this moisture is added, the seed cotton weighs heavier, 
thereby making the harvesting cost rise proportionally.
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Table IV Cost of Harvesting Per Bale of 
Machine and Hand Harvested Cotton 

During Weekly Intervals at Picacho, Arizona
1952-53

Week of 
Harvest

Cost
Hand
No.

Method
Bales

of Harvesting
Machine 

Cost No f u*.r Bale's:
(Dollars) (Dollars) !

9-26 43.07 93 ‘ 31.95 ; 91
10-3
10-10

41.34
40.01

143
145

;i 31.51 
30.41

144
150

X:

r-.

10-17 40.14 114 31.38": 112 0
! 10-24 40.96 39 31.69; i:39 XX-

10-31 41.58 139. 32.24 138
11-7 : 41.78 89 .... 31.90 • -87
11-21 41.98 91 31.99 X 89 ....

■ 11-29 : 44.83 71 34.36 \ (72
; 12-51 -V' [:: ■ : 43.06 86 33.93 •x 8f
12-12
12-19

43.46,
44.89:

i 120
:6l

32.60
34.06 .r'

120 
i 61

12-26 40.53.. 77 ' ..— 35.48 82
* n;

Mean 41.93.
Mean Difference

■" ..—
9.58 :;r.32735.... -

Cotton Seed Yields in Ginning

Cotton seed as it comes from the ginning of seed
cotton, means a great deal to the farmer. Prior to World



DOLLARS .

HAND PICKED 
MACHINE PICKED

SEPT.
FIGURE 2.-COST OF PICKING-PIGAGHO ARIZONA. 1952-53
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War II the farmer figured on the money made from selling 
cotton seed to pay for the ginning of the cotton, as well 
as paying the cost of harvesting. Since World War II the 
seed pays only the ginning charge and from 25 per cent to 
30 per cent of the harvesting cost. The main reasons for
this are the Increased, cost of harvesting and the .dis-...
covery of the new substitutes to take 'the-place of cotton 
seed oil and cotton seed.meal. .The price, paid for cotton 
seed is set by a/"government grade index depending upon 
the amount of trash, moisture,- and immature seed found 
in a load of cotton seed. A sample is taken as it is V 
received from the gin and graded by a government grader 
in the various cotton-growing areas. .

Cotton seed early in the.season or during wet weather 
have a tendency , to weigh heavier than late in the season 
or during dry weather. Since all of the cotton from the 
Picacho area was raised under the same weather conditions, 
it-is doubtful that there was any weight difference in 
the seed due to method of harvesting. . -

The figures in Table V show that the amount of seed
in hand and mechanically-harvested cotton .differs 18 pounds
per bale. Since cotton seed was selling.for $68.00 per
- "■ - " r.-; . -ton during this period, there was a gain by hand-harvested
cotton of 6l cents per bale. To the average farmer this
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price differential due to the methods of harvest may be 
highly significant.

Table V Net Seed Yield Per Bale of Machine 
.v, and Hand-Harvested Cotton 

During Weekly Intervals at Picacho, Arizona
- 1952-53. . ■

Week of 
Harvest

Method
f - v . ■ - r . Hand

■ " * Pounds Number
of Harvesting 

Pounds
Machine

Number

9-26 770 93 730 91
10-3 733 143 726 144
10-10 709 145 694 150
10-17 709 114 719 112
10-24 732 39 733

r . — ̂ 39
10-31 731 139 742 138
11-7 739 89 733 87
11-21 751 91 739 89
11-29 :

£ 71 781 72
12-5 758 .....86 792 87

. ' a nr. '12-12 696 120 744 120
12-19 766 61 764.... ' 61
12-26 ..757 77 786 82

Mean 758 :: 740
Mean Difference 18 .
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Foreign.Matter Relationships

Foreign matter in cotton harvesting is an impor- 
tant item because where hand pickers are used, they are 
paid for the debris they gather along with the cotton.
Such material is an economic loss to the farmer. With 
the mechanically harvested cotton, foreign matter mainly 
affects ginning charges, unless a custom harvester is - ' 
being used. There is, of course, a direct loss to the 
farmer for debris gathered when his cotton is harvested 
by the latter method. Very cleanly hand-harvested cotton 
contains from 2 per cent to 4 per cent trash. This may
be in the form of sand and somewhat invisible to the eye. 
Some roughly machine-harvested cotton may contain as high 
as 25 per cent trash.

Trash in most cotton gins is not weighed as such.
The trash content figure is determined by taking the 
amount of seed cotton a farmer delivers to the gin, sub
tracting the lint he obtained from ginning, then subtract
ing the seed weight he obtained. * The remaining figures 
are the net loss in weight during the ginning operation

♦Not all gins weigh cotton seed, but where not 
weighed, the amount of seed is'calculated according 
to previous ginning experience in a given locality.
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Table VI Net Trash Per Bale For 
Machine and Hand Harvested Cot

ton During Weekly Intervals at Picacho, 
Arizona 1952-53

Week of 
Harvest

Pounds
Method

Hand
Number

of Harvest
Machine

Pounds Bales
9-26 63 93 62 91
10-3 53 143 50 144
10-10 49 145 49 150
10-17 52 114 56 112
10-24 59 39 59 39
10-31 57 139 55 138
11-7 65 89 51 87
11-21 6.0 91 56 89
11-29 94 71 98 72
12-5 82 86 , 69 87
12-12 . 70 120 68 120
12-19 140 61 .■ 115 ... 6l
12-26; 90 77 ; . .133/, , 82

Mean ' 68 ‘ 67Mean Difference

and is referred to as the trash figure. Hence, moisture 
may act as debris. An invisible loss due to moisture
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changes may alter the trash figure a great deal.
In this study it was expected that the machine- 

harvested cotton would average' a net trash loss greater 
than that harvested by hand, it was known that water is 
used to moisten the spindles of harvesting machines. 
Actually very little difference was found in the trash 
per bale (Table VI) due to the different methods of har
vesting.

Net Return, From Ginning Operation

The net return, as used here, refers to.the amount 
of seed credit remaining for the farmer after all gin
ning charges have been made. As cotton seed weight and 
net seed credit are .very closely related, the .reader is 
referred to the paragraph on page 21 in the section deal
ing with Cotton Seed-Yields in Ginning.

Since the seasonal effects on weathering on open 
cotton bolls have a.direct bearing on the cost of gin
ning, they will also have’ a direct bearing on the net 
return from the ginning operation. As the harvest season 
progresses, more trash may be found in the seed cotton. 
This condition results in a reduction of the turn-out, 
the amount of lint cotton, cotton seed from a given - 
amount of seed cotton and, lastly, a reduction in grade.
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Table VII Net Return Per Bale From Seed Sales 
After Ginning For Machine and Hand Harvested Cotton 

During Weekly Intervals
Picacho, Arizona . •

1952-53 : ;:u
Week of Method of‘ Harvest
Harvest Hand Machine

Dollars No. Bales Dollars NcuBales
9-26 13.51 93 11.34 91
IQ-3 12.59 143 11.13 144
10-10 12.00 145 10.34 150
10-17 11.98 114 10.94 112
10-24 11.34 39 11.34 39
10-31 12.12 139 11.48 138
11-7 11.40 89 11.28 87
11-21 12.45 91 11.44 89
11-29 12.54 71 12.21 72
12-5

!...12-12 |
12.05 86 12.77 87
12.37 120

'61
11.44 120

12-19 h " 11.03 11.13 : 6l
12-26 10.97 77.... - 11.29 J.:;;* :

82

Mean 12.12 /-„J._ 11.32 - p
Mean Difference .80 " c. ut ""0 r

— :: c:

The values in Table VII and curves in figure 3 show
the effect of harvesting procedure on net returns oi? cotton
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FIGURE 3 . -NET RETURN FROM GINNING-PICACHO,ARIZONA. 1952-53
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seed after ginning. The hand-harvested cotton shows a 
gain of 80 cents per bale in net return over machine- 
harvested cotton.

Sale Price

The sale price of lint cotton is the amount offered 
on the New York Stock Exchange on each trading day for 
saleable cotton.

The cotton market price at the beginning of this 
study was $38.57 per hundred pounds of lint cotton. At 
the end of the study the market had gradually declined 
to $33*78 per hundred pounds.

Figure 4 shows that the price received per bale of 
lint cotton was very nearly the same in general trend 
for hand and machine-harvested cotton. The price re
ceived was, however, one commercial grade lower for the
machine-harvested cotton. This held true except for two 

• • • . * . 
instances where there could have been some extremely
good cotton and that the machine operator was using
extreme care in the harvesting procedure. The three
instances where hand-harvested cotton received high
prices per bale were probably due to extremely clean
cotton.

The price differential for the various grades was 
taken from the 1952 price support program published by
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Table VIII Net Return Per B le From Cotton Sales 
For Hand and Machine Harvested Cotton 

During Weekly Intervals at Picacho, Arizona

Week of ~ Method of Harvest
Harvest Hand * ; • Machine | -

Dollars No. Bales Dollars No. Bales
9-26 186.99 : 93 V--"'"'  187.77 91
10-3 188.73 143- 182.42 144
10-10 183.38 145.. ; : . 175.35 150 %

10-17 ' 177.13 114• '  i 173.43 112
10-24 171.75 ; ,39 ; 166.51 39 .'
10-31 175.73'

" {
139 !. 169.58 ..138

11-7 172.73 : 89" 1 163.96 87
11-21 ........ : 163.83 ...............; ~ ... 170.37 89
11-29 176.72 7i 162.77 72 \

12-5 162.28 86 157.17 87 3

12-12 -151.31 120: ! 158.39 '120 % d.

12-19 : : 156-22 6l ______149,55.. ...61;
" j {'• ;

12- 26 • 159.77 77 151.31 82

Mean 173.12 : i 168.50
cc

Mean Difference__ . .l  4.62 , ;
O O O c 3v ;U ;
r: ■ V;

the United States Department of Agriculture Office of
Production Marketing Administration, Cotton branch.

of. Arizona Library
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At the beginning of the experiment it was believed 
that machine-harvested cotton brought a lower price than 
does hand-harvested cotton. From the values in Table VIII 
it was found that hand-harvested cotton brought $4.62 per 
bale more on the commercial market than did mechanically- 
harvested cotton.

A summary of the costs for harvesting by machine 
and by hand, ginning costs and the returns from the sale 
of the seed and lint is as follows:

Method of Harvest
Hand Machine

Cost of Ginning per
bale Average $13.12 $15.36

Cost of Harvesting
per bale Average 41.93 32.35 •

Total Costs $55.05 $47.71

Harvesting and ginning charges show a saving of $7*34
per bale of machine-harvesting over hand-harvesting.
Net Return from 

ginning per bale
Average $12.12 $11.32

Net Return from 
Cotton sales
per bale Average 173.12 168.50

Total Net Returns $185.24 $179.82



Hand harvesting shows a net return of $5.42 over 
machine harvesting, but the net profit of machine har 
vesting over hand harvesting was $1.92 per bale.
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;v’ - li;: ; SUMMARY AND CONCLUSIONS
 ̂ • • .. .. "». # < v *■ f - »The data presented on 1,268 bales of hand-harvested 

and 1,272 bales of machine-harvested cotton processed at 
the Picacho gin shows that as the season progressed into 
wetter and colder months, weather had a significant effect 
upon both machine and hand-harvested cotton. The greatest 
damage from weathering was to the machine-harvested cotton.

A comparison of hand and machine-harvested cotton 
showed:

(a) Mechanically-harvested cotton was reduced one 
commercial grade.

(b) There was a staple loss of 1/32 inch in one 
bale out of every four due to machine harvesting.

(c) Mechanically-harvested cotton cost $2.24 per 
bale more to gin than did hand-harvested cotton.

(d) Hand-harvested cotton cost $9.58 per bale more 
to harvest than did machine-harvested cotton.

(e) There was a gain of 18 pounds per bale of cot
ton seed by hand-harvested over mechanically-harvested 
cotton.

(f) Hand-harvested cotton nets 80 cents per bale 
more from the ginning operation than does machine-harvested
cotton.
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(g) Excluding harvesting and processing charges, a 
net profit of $4.62 per bale was made on hand-harvested 
cotton when the lint was sold.

The net results from the above statements show that 
a profit of $1.92 per bale was made by machine harvesting 
over hand harvesting of cotton in the Picacho area during 
the 1952-53 crop-harvesting season.
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