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PRODUCTION COSTS RELATED TO 
COTTON PRODUCTION SYSTEM STRATEGIES 

H. N. Stapleton 

In the definition of the problem of cost reduction and cost control in 
cotton production, it is necessary to assume that: 

1. The primary objective of the grower is to operate the cotton 
production system at a profit; and, 

2. That his historical or projected records of yield will suggest a 
range of yields which can be used for providing a gross value for 
the crop. 

In the case of Arizona conditions, (2) can be assumed as 1000 ± 150 lb. 
lint per acre, with seed credit based on 900 lb. seed/SO~ lb. lint. 

If the goal of the Arizona grower is 1000 lb. lint/A, the estimated yield 
of the crop must be 300K bolls/acre (100 bolls/lb., .333 lint turnout). If the 
lint is valued at 20~/lb., the lint is worth $200. If the seed/lint ratio is 
1.8, there will be 1800 lb. of seed, which in 1970 is estimated to be worth 
3~/lb., or $54. The gross value of the cotton crop per acre can be estimated 
at $254. This establishes the maximum point of crop value in Figures 2 through 
5. It also disregards government production payments related to producer 
programs. 

Work with cooperating growers in the 1970 crop year suggests that judicious 
use of our cotton plant simulation model combined with crop monitoring can pro
duce a usable prediction of the gross value of the crop. Reports of the 
cultural practice system actually performed with standarized costs for each 
practice permitted the development of a generalized form for the rates at which 
costs were accumulated in the crop. Figure 1 shows a general form for the cost 
input as the season advances. 

In studying the cost input it is noted that three significant groups of 
costs can be defined. These are: Preplant-Plant; 1st Cultivation to Defoliate; 
and Harvest-Transport-Gin. With this kind of problem definition, the grower is 
able to develop a strategy which combines a mix of cost inputs which he believes 
will optimize net return. In this discussion, the major attention is given to 
controlling costs in the 1st Cultivation-to-Defoliate segment, but comment on 
the other two segments is offered, since they also represent areas in which 
costs can be reduced. 

The block of costs in Harvest, Transport and Gin is subject to a number 
of trade offs. Once-over harvest can be expected to hold machine and labor 
costs below $25/A for a spindle machine which should produce lint turnout of 
about .33, while other types which show machine and labor costs of $l5-20/A 
will usually produce a seed cotton with a lower lint turnout. Two picks with 
a spindle picker will usually show a machine and labor cost of at least $40/A. 

4 



The Transport and Gin segments can be estimated when the lint turnout 
resulting from ~he Harvesting tactic is known: The ran~e in costs in 
Transport and Gln results from the lb. of seed cotton which must be handled. 
If Transport costs are taken as $O.IO/cwt s.c., and Gin costs as $1.40/cwt 
s.c., the range of costs for these segments combined per 1000 lb. lint is 
$45 to $52, when the lint turnouts are 0.33 and 0.29 respectively, and none 
of the seed cotton results from gleaning ground cotton. 

All of the costs from the beginning of preplant operations through 
Defoliate are made actually in small increments or steps. Records of coop
erating growers for the 1970 crop season showed considerable variation in 
the timing of cost inputs, but the manner in which the sum of inputs costs 
was built is shown in the generalized form in Figure 1. 

The range of costs reported for Preplant-Plant was from about $35 to 
about $65 per acre. In Figure I this is lumped as an instantaneous input at 
Plant. Further inputs in cost were small between Plant and 1st Cultivation 
(or 6 true leaves on the plant). 

The Production Season cost group from 1st Cultivation through Defoliate 
were also made in increments, varying in amount and in timing. However, a 
straight line through the series of steps showed that the grower was making 
inputs at an equivalent rate of $O.70-$l.OO/day/A to about late August. Those 
who attempted a top-crop increased the rate to $1.25-$1.50/day/A from mid
August through mid-September due to the cost of insecticides and water 
exceeding the straight-line relationship they had maintained previously. 
Since the records also show that the value of the increase in yield over the 
crop ready to open in mid-August was less than the added cost inputs, the 
total costs then were about equal to the value of the total crop. The shorter 
season for cost inputs indicated a profit, while the longer season contributed 
to a larger yield per acre but absorbed the profit in the increased costs. 

From this pattern it can be seen that there are three areas which can be 
attached in cost reduction to assure that the total costs do not exceed the 
projected gross value of the crop. These are: 

1. Preplant-Plant 

2. Production Season (from 1st Cultivation to Defoliate) 

3. Harvest-Transport-Ginning 

However, due to the production strategies available to the grower, the 
integrated optimization can only be obtained by successive approximation, or 
through the use of an optimization routine. Estimates of grower objectives 
must also be made concerning the ''kind'' of crop which he wishes to attempt to 
manage, and his use of resources in developing controls of the crop from the 
only elements available to him. These elements are: 

1. Plant population density, and planting configuration 

2. Fertilizer, timdng and amounts 

3. Water application, timing and amounts 
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These must be used in developing the strategy he will use in producing the 
gross value of the yield. It is presumed that the parallel systems, weeds and 
insects will be controlled if an economic level of infestation is reached, and 
that control of diseases will be undertaken through necessary practices or 
chemicals. 

When the grower makes a decision relating to the plant population, numbers 
and distribution he proposes to attempt to use, he has taken the first step in 
the development of a discrete strategy for the production season. From the 
plant's characteristic development under certain population numbers and distri
bution it is seen that the grower has already set a pattern for: 

1. The period of time during which the land must be in use 

2. The preplant tillage operations 

3. The amount of seed required in planting 

4. The weed control program 

5. The duration of the period(s) of fruit-set 

6. The time-pattern for irrigations 

7. The time-pattern for insect control applications 

8. The timing and the number of harvests or pickings 

The grower then designs a strategy or makes an operating plan for the 
season. He must integrate it with other demands for labor, power, machinery, 
water, time and financing by his companion enterprises. He seeks to avoid 
changes in strategy and operation which he has not personally tested, and 
which would have to be explained to his help during a busy season. He adjusts 
for local field conditions of soil type, level or slope, salt accumulation, 
weed infestations due to previous crops, fertility level, crop residues, poten
tial infestations of vert wilt, root rot, and seedling diseases. Then, he 
hopes to retain flexibility in his strategy or plan, so that he may make 
adjustments he considers appropriate during the course of the season. 

The Examples discussed below oversimplify, but they show potential basic 
strategies which can utilize the capabilities of the cotton plant in Arizona. 
The ranges in plant population per acre are from 90,000 to less than 30,000, 
and suggest adjustments in cultural practice systems which can reduce costs and 
optimize profits and returns. A bias in these Examples is the constant yield 
goal of 1000 lb. lint per acre, which may not be the optimum yield for opti
mizing net return. 

EXample 1 (Figure 2) assumes a plant population objective of 70-90,000 
plants per acre. The average yield per plant must be 3.3-4.3 bolls. The plant
ing seed requirement at maximum emergence from 4,500 seeds/lb. will range from 
19.5-25.0 lb. If the stand is relatively uniform, the average distance between 
plants in 40-in. rows will be 2.24-1.74 in. If two rows are used on each 40-in. 
bed, the average distance between plants becomes 4.48 and 3.48 in. If the stand 
is flat-planted, square planting could be 9.47 in. or 8.35 in. for the area per 
plant to be retained at 89.61 and 69.70 sq. in., respectively. 
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Th~ options in preplant tillage are not very great due to pink bollworm 
regulatlons. Water-up after planting in flat planted cotton with borders can 
cause serious soil crusting problems. Two rows on a bed doubles the number 
of planters required to cover four or six beds in a single pass during plant
ing, but the decision by the grower usually will be to retain the bed-furrow 
method of water control for surface irrigations because of side fall. This 
also suggests that cultivations may be the primary weed control method early 
in the season, combining weed control, reestablishment of water furrows, and 
the shaping of the bed for the harvesting machine. 

A scheme for the strategy for handling this plant population density 
(70-90,000 plants/acre) is shown in Figure 2. The demand for large cost input 
to the crop is reduced because: 

1. The length of the production season is minimal 

2. Insects, particularly the pink bollworm, have not had time to reach 
high population levels 

3. Once-over harvest terminates the crop and reduces harvesting expense 

This is a "one-shot" strategy and assumes that the desired yield can be 
set during the first pulse of fruit-set. 

If the crop went "off-feed" (into cutout) before the desired "gain" 
(yield) was obtained, the crop must be carried through a period of maintenance 
(water and fertilizer) and "medication" (insect protection) before further 
production can be obtained. Example 2, Figure 3, shows the adjustment in 
strategy required, if indeed this were not the grower's plan initially. 
Extending the production season causes an increase in monetary input to the 
crop and reduces the potential net return. 

Example 3, Figure 4, with a plant population density of 30-50,000 plants 
per acre shows a production strategy similar to that currently in use by 
growers, when a once-over harvest is planned. The exponential rise of the 
Production Season cost line late in the season results from the increased rate 
of insecticide application felt necessary to control pink bollworm and leaf 
perforators. This cost input can usually be expected to prevent realization 
of a profit from the market value of the crop. 

Example 4, Figure 5, shows another alternative strategy in general use 
by growers for a plant population density of 30-50,000 plants per acre which 
utilizes a long production season ending in a two-pick harvest designed to 
maximize yield and quality. The second pick tends to add a cost increment so 
that the profit from the market value of the crop is in even greater jeopardy 
than in Example 3. 

In summary, these studies show that production strategies must be 
designed actually to reduce costs rather than just manipulate a cost into 
another category. All of our systems studies are directed toward this 
objective. If an alternative cannot be shown to offer anything but change 
in method, and an opportunity to swap dollars, the alternative is rejected. 
If combinations utilizing modification, or the elimination of a cultural prac
tice can in fact infer a reduction in total costs and a benefit in profit, it 
is worthy of field test and subsequent adoption. 
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Figure 1. A generalized form for the cost input curve in cotton production. 
After first cultivation, the production season costs show a rela
tively uniform rate of input through defoliation. 
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Figure 2. Example 1, for 60-90,000 plants per acre and a short production season. 
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Figure 3. Example 2, for 60-90,000 plants per acre and an extended production season. 
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Example 3, for 30-50,000 plants per acre and the traditional 
production season using a I-pick harvest. 
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Figure 5. Example 4, for 30-50,000 plants per acre and the traditional 
production season using a 2-pick harvest. 
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