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Introduction 
- , 

The SOuthern High Plains of - Texas (SHPT) occupy a vast area 
of the Texas panhandle (approximately' 35,000 square miles). The 
SHPT is a semi-arid region : in ' which the major crops grown 
include cotton, wheat, sorghum; coin, s 'and some vegetables. 
Cotton's relative importance · in the'·> SHPT increased in recent 
years from 35% of the planted acreage during the 1971-82 period 
to 59% in 1985. Current annual cotton acreage in the SHPT 
approximates 3.0 million acres. . 

The cotton growing season in the SHPT is limited by both 
temperature and moisture. The frost free period typically 
extends from April to early November. The average freeze date 
is October 31, with the earliest freeze recorded in October 7, 
1952, and the latest on November 22, 1931 (National Weather 
Service). Temperature regimes favoring cotton growth and 
development in the region occur from early May to mid-October. 
Thus, the cotton growing season in the SHPT is 180 to 200 days 
long. It is important to point out that in the SHPT a~erag.e 
rainfall is about eighteen inches per year, and that the regIon IS 
also characterized by year around low humidity, high speed winds, 
and fairly frequent hail storms. 

Cotton producers in the SHPT attempt to begin p.lant.ing in 
the spring at the earliest possible date. A general gUIdeline for 
planting, requires the ten day average soil temperature to reach 
60° F at a ground depth of eight inches. This usually occurs 
approximately in late April to early May. The purpose of 
planting at the earliest possible time is to maximize the amount 
of time for plant growth and cotton fiber maturity. 

Cotton lint quality is measured by color, trash . content, 
strength, length, and micronaire. The length of the fIber has 
usually reached its maximum by the end of September, but 
strength and micronaire continue to improve through. O.ctober 
until a freeze occurs. As the quality of these characteClstlcs of 
the cotton fiber improve, so does the price growers obtain f~r 

'their crop. However, fiber quality of the crop is not known untJI 
after the cotton has been ginned and classed. 

In the SHPT, a decisive factor contributing to fiber quality is 
weather. As an individual cotton boll opens, it attains its 
OPtimUm lint and seed quality, and beyond this point, both lint 
and seed quality begin to deteriorate. Weather plays a 
preponderant role in this process. Because, cotton producers 
have no way of controlling the weather, they are continuously 
faced with the uncertainties associated with weather variability at 
the end of the cotton growing season. However, chemicals in the 
form of growth regulators, defoliants, desiccants, and boll 
openers are available to cotton producers to prepare their cotton 
fields for harvesting. once the appropriate maturity stage has 
been reached. Even though cotton producers face risks due to 
deterioration of their cotton crop while still in the fields, they 
can ·protect" the return of their operations by using chemicals to 
get their crop out. But, the additional expense of chemical and 
application costs near the end of the season limit the use of 
these materials. Therefore, analysis and evaluation of the 
possible costs of not using such chemicals is crucial. This is 
because information and/or actions which improve the probability 
of obtaining high yields of good quality lint and seed are of 
considerable importance to cotton producers in the SHPT. The 
objective of this study is to analyze and evaluate those factors 
which affect returns to cotton operations in the SHPT. In 
particular, the costs associated to delaying cotton harvesting in 
the SHPT are analyzed, so that the economic feasibility of 
utilizing chemicals to speed up harvesting can be evaluated. 

Factors Affectjng Returns 

Many factors influence the returns to cotton production in the 
SHPT. These include: selection of cotton seed varieties, 
planting dates, rainfall and availability of irrigation, accumulated 
heat units, fertilization and management systems, soil type, 
insects, weeds, hail and wind damage, first freeze date, cotton 
lint prices, machinery efficiency, processing costs, and 
agricultural support programs. Many of these factors are beyond 
the control of cotton producers. Furthermore, the use of 
factors under the control of cotton producers, is limited by their 
ability to afford them. Given these inherent limitations, 
decisions with respect to the optimal levels of variable or 
purchased inputs are made with expectations of obtaining certain 
levels of returns. That is, there is a target level of returns 
cotton producers "shoot for" given the particular characteristicS 
under which they operate, and the poor or good performance of 
their operations can be based on the deviations (positive or 
Ilegative) from that predetermined goal. 

Research addressing the impacts of many of the uncontrollable 
and controllable factors of production to cotton lint yields ~nd 
Quality in the SHPT is available. However, research addreSSing 
the costs of delaying harvest of cotton in the SHPT is limited. 
Gerst et al. point out that revenue losses due to delayed harvest 
ca? be due to yield reductions, quality deterioration, spot mar~et 
pnce declines, pre-harvest field losses, and increased harvestlng 
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and processing costs. 
Using Ray and Milton's experimental cotton lint yield data for 

Lubbock, linear and non-linear regression models relating three 
year mean percentage cotton lint yield reductions, from the 
initial week in which harvest took place to week of harvest. 
were estimated. The best model obtained in the process was: 

(I) Y 0.93944 
(59.5) 

0.00597l t W' 
(2.7) 

where Y is percentage of cotton lint yield and W is week number 
during the harvesting season from November to January which 
take on values of I to 12. The values under the p3rameler 
estimates are their corresponding t values. Figure I and rigure 
2 present the expected cotton lint yield and yield reduction due 
t~ delayed harvest assuming 3 cotton lin I yield I3rget of 600 
pounds per acre. As can be seen in figure 2. cxpecle.d colton 
lint yield rcductions due to delayed harvest from Ihe fmt week 
in November to the first week in December. would be reduced by 
about one percent or six pounds per acre. H harvest is delayed 
eight weeks, however. colton lint yields would be reduced by 
over four percent or about twenty-five pounds per acre. J( 

harvest is delayed by twelve weeks colton linl yields would be 
expected to decrease by over nine percent or over forty·five 
pounds per acre. 

The reduction of cotton lint yields 3re expected 10 incre3se al 
an increasing rate as actual harvest is delayed through the 
harvesting season. Cotton seed quality and yields can also be 
expected to decrease because of the delerioration to which the 
seed is exposed. Losses in cotton seed yields 3re proportional to 
the cotton lint yield reductions. It is estimated that for every 
pound of lint, I.SS pounds of seed can be obtained (rarvin et 
al.). Therefore, for every pound of cotton lint lost US pounds 
of seed will be lost. 

The quality characteristics of the cotton lint being markeled 
determines the price the producer gets for his cotton. Another 
factor which contributes to the determination of Ihe price the 
producer gets for his cotton, is the quantity of cotton linl being 
marketed by everybody else at that time. However, Ihis last 
factor is not under the control of producers. 

A study by Bowman and Ethridge in which 2,967 callan lint 
sample observations for the 1976-1987 marketing years, were used 
do derive cotton lint price discounts according to the cotton 
characteristics deviations from the base. The base characteristics 
of the cotton lint used in their estimation was 41-34. Their 
results were as foHows: 

(2) PD. -3.20 -3.02tT -3.10·C t1.39"ST 
(27.4) (40.3) (34.2) (3.8) 

-1.9JtHM -10.57 t LM to,44·SG 
(2.67) (26.8) (14.6) R'.O.82 

where PD is the cotton lint price discount per pound of cotton 
lint according to deviations from the base, T represents 
deviations of trash content in the cotton lint, C represents 
deviations of the color code of the colton lint, ST represents 
deviations of staple of cotton, HM represents high micronaire 
(>4.9), LM represents low micronaire «3.5), and SG represents 
deviations of strength (a base of 20 gra ms per. tex was us:d). 
The values under the parameter estimates are theIr correspondIng 
t values. 

Information provided by equalion (2) can be inlerpreted IS 

follows. For the trash content characteristic. a trash code Ibo~e 
the level of 4 would imply a discount of 3.02 cents per pound In 
the price of cotton. other things being (Qual. . If the trash level 
were 4, no discount is incurred. Likewise, If the truh level 
were 3, a premium of 3.02 cents per pound WOUld. be. awarded, 
other things being equal. ResullS of the model Jndlcale that 
color was penalized at a rate of 3.1 cents per pound per unit of 
color above the base of 1. Each unit of slaple above the base 
level of 34 received a premium of 1.39 cents per pound. while 
strength received a premium of 0.44 cents per pound for each 
gram per tell. above the base of 20. 

High and low deviations of micronaire from the base range of 
3.5 to 4.9 received penalties. For each unit of deviation of 
micronaire that e~ceed the upper limit. cotton received a 1.91 
cents per pound penalty. Cotton which had micronaire below the 
lower limit. received a 10.57 cents per pound discount per unit of 
deviation. 

Equation (2) along with weekly information provided or the 
"Quality of Cotton Classed Under Smilh-Doxey Act· for the 
cotton harvesting season from the last week in October 10 the 
first week in February during the period of 1984 to 1985, was 
used to derive weekly average prices during the harvesting season 
for 42-32 cotton for Lubbock. 42-32 cation was used because 
this is the most predominant type of cotton produced in the 
SHPT. In figure 3, this information along with an eSlimated 
regression relating 42-32 cotton prices and week of marketing 



season is presented. The regression results were as follows: 

(3) PC 51.003 
(76.46) 

-0.282·W 
(3.60) 

where PC is price of 42-32 cotton, and W is week of harvesting 
season. The values under the parameter estimates are their 
corresponding t values. Equation (3) implies that prices of 
cotlon lint in Lubbock are expected to decrease by 0.282 cents 
per pound every week during the harvesting season. 

Taking into consideration that cotton lint and cotton seed 
yields nrc expected decrease through the harvesting season, and 
that prices of cotlon lint are also expected to decrease due to 
quality degradation during the harvesting season, it is important 
to establish the impacts of these factors on gross returns. Using 
equations (Il and (3l, in figures 4 and 5 the per acre expected 
weckly levels of gross returns for cotlon lint and cotton seed are 
presented. Those results assume a 600 pounds per acre target 
cotlon lint yield and 5 cents per pound price for cotton seed. 

In figure 6, the total gross returns per acre (cotton lint plus 
cotton seed returns) is presented. As can be seen in figure 6 if 
cotlon harvesting is delayed from the first week of November' to 
the last week of 1anuary a rcduction of $ 48.70 dollars in total 
gross returns per acre can be expected. Of those, $ 44.47 dollars 
arc due to both cotton lint yield reduction and degradation of 
cotton quality, and $ 3.23 dollars are due to expected reductions 
in cotton seed yields. 

Inherent harvesting capacity constraints, as well as weather 
constraints which may preclude cotton producers from harvesting 
their crop in the region must be considered when evaluating 
returns to cotton operations. In general, it can be said that 
most of the cotton produced in the SHPT is on relatively large 
size operations and that large agricultural implements (cotton 
strippers in particular) are also used. Thus, in the analysis that 
follows two cotton operation sizes of 500 acres and 1,000 acres 
are used. 11 is also assumed that a 4 row cotton stripper will be 
used to harvest the cotton, that cotton can be stripped 12 hours 
a day, 7 days a week, and that 4 acres can be harvested per 
hour. Then, under optimal weather conditions for cotton 
harvesting and no mechanical problems, a maximum of 336 acres 
of cotton can be harvestcd per week. 

In table I, the average expected gross returns per acre for 
the two size of operations are presented according to the week 
in which harvesting begins. Information in table I can be 
interpreted as follows: given an intended target yield of 600 
pounds of cotton lint per acre, given reductions and deterioration 
of both cotton lint and seed yields, and given reductions of 
cotton lint prices through the harvesting season, if optimal 
harvesting conditions are present and harvesting begins in week 
number I of the harvesting season, the first week of November, 
the average expected gross revenue per acre for the 500 acre 
operation would be $348.35 dollars. If harvest is delayed one 
month and begins in the first week of December, the fifth week 
of the harvesting season, the average expected gross returns 
would be $335.78 dollars per acre. 

If harvesting begins in the first week of January, the ninth 
week of the harvesting season, average expected gross returns 
per acre would be $316.63 dollars. It is important to point out, 
that because no reliable information was obtained with respect to 
cotton yields after the last week of 1anuary, the last week for 
which experimental data relating cotton lint yields to week of 
harvest was available, it was assumed that all harvesting done 
after the last week of January would imply similar returns to 
those obtained for that week. In reality, the case may very well 
be that delaying cotton harvest beyond the last week in January 
in the SIIPT might imply not only lower cotton lint yields, but 
further deterioration of cotton lint's and seed quality. Thus 
implying, lin overestimation of the actual gross returns. 
However, because of the lack of information those returns having 
an asterisk as superscript can be regarded as upperbound of 
expected returns. The average expected gross returns for tbe 
1000 acres operation can be interpreted in the same manner. It 
is important to point out, bowever, that the expected gross 
returns for this larger operation would be slightly lower tban 
those of the smaller 500 acres operation. The reason for this is 
due to the fact tbat in the larger operation, harvesting would 
have to be extended over a longer period of time than in the 
smaller operation if no additional strippers are available, and 
thus, gross returns reductions would be experienced. 

The analysis above, assumes 100 percent harvesting capacity 
utilization given optimal harvesting conditions (both mechanical 
as well as weather related). However, the fact is that in the 
SHPT during the months of November, December, and January 
precipitation can preclude cotton producers from harvesting their 
crop during those months. Furthermore, once wet weather sets 
in the SHPT, cotton producers some times have to wait weeks for 
the conditions to be appropriate to begin and/or to continue 
harvesting. Figure 7 presents the long term probability of 
rainfall for Lubbock, a representative location in the SHPT. As 
can be seen in that figure, there is a higher thaD 50 percent 

probability that rainfall greater than or equal to 0.25 inches can 
occur during the months of November, December, and January. 

Given that the development of a simulation model to determine 
both, levels and probabilities of rainfall in particular weeks 
during the harvesting season were beyond the scope of this 
study. A somewhat simplified approach was followed to 
investigate what the impacts on gross returns would be if optimal 
harvesting conditions were not present. In particular, three 
different levels of harvesting capacity which could be due to 
weather related events or mechanical problems were considered, 
these were: 75, 50, and 25 percent capacity of the original. 

In Tables 2 to 4 the results of this exercise are presented. 
As can be seen in those tables, for the 500 acres operation, 
expected average gross returns per acre are reduced, but not 
significantly across scenarios. For the 1000 acres operation, 
that is also the case with the exception, that at the lowest level 
of available capacity, expected average gross returns are impacted 
almost ~ times as much than for the 500 acres operation. 
Again, this is mainly due to ex tended length of time needed to 
harvest, which is due to the larger size of the operation. 

In summary then, it can be stated that given a particular 
week in which harvest begins, if anywhere between 100 percent 
and 50 percent of the harvesting capacity is available, expected 
average gross returns would not be reduced significantly. 
However, even in the worst of the scenarios, 1000 acres 
operation and 25 percent harvesting capacity, there is still a 
$28.29 dollars differential between starting harvest early, during 
the first week of November, and late, during the last week of 
January. Thus, it seems that in the SHPT regardless of what the 
available harvesting capacity is, the earlier cotton producers start 
to get their crop out, the better off they would be. 

As pointed out above, the average freeze date in the SHPT is 
October 31. If weather conditions are good, cotton producers in 
the SHPT have to wait two weeks or more to harvest after the 
first freeze or after chemical applications are made for leaf 
shedding and to desiccate and condition the cotton for 
harvesting. If producers wait until the first freeze, this means 
that they might be able to start harvesting by the third or 
fourth week in November, but because of uncertainties with 
respect to weather conditions harvest-aid chemicals play a 
critical role on the ability of producers to harvest their crop. 
Gerst et al. point out that harvest-aid chemical treatment must 
be timely applied because of the possible impacts of premature 
crop termination. Also, they point out that studies conducted in 
the SHPT indicate that cotton can be terminated without loss in 
yield or quality when: (I) 90 percent or more of the final lint 
weight has been attained, and/or (2) the first 80 percent of the 
bolls to set are 90 percent or more mature. They found that 
early crop termination with Prep on 9/23 followed by Paraquat on 
10/4 had not detrimental effects on cotton yield or quality. 

It is recognized that not every year may warrant, or payoff 
early crop termination with chemicals because of the 
uncertainties associated to its application and adverse weather 
conditions. However, it is felt that this issue should be looked 
at in terms of long-run type decision rather than a yearly type 
of decision. Potential losses due to adverse weather conditions in 
the SHPT might make the utilization of harvest-aid chemicals a 
necessity rather than a luxury. The fact is, that the 
probabilities for adverse weather conditions are very real. 
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Figure 1. Expected Cotton Yield. 
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Figure 2. Expected Yield Decrease. 
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Lint and Seed Gross 
of Operations and 
per week or 100 

Table I. Average Expected Cotton 
Returns Per Acre, AssumIng Two Size 
Optimal Harvesting C.ond~tions (336 acres 
percent harvesting capacity) In the SHPT. 

WEEK 
HARVEST 
STARTS 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

500 
ACRES 

1000 
ACRES 

--------dollars per acre-----------
348.35 346.64 
345.85 343.85 
342.92 340.64 
339.56 337.01 
335.78 332.96 
331.60 328.50 
327.01 323.65 
322.01 318.40 
316.63 312.76 
310.86 306.74 
304.71 302.56' 
300041' 300.41' 

It is assumed that for all harvesting done after the last 
week in January, returns would be similar to those for week 
12. Thus, these values represent an upper bound of returns. 

Table 2. Average Expected Cotton Lint and Seed Gross 
Returns Per Acre, Assuming Two Size of Operations and 
Optimistic Harvesting Conditions (252 acres per week or 75 
percent of harvesting capacity) in the SHPT. 

WEEK 
HARVEST 
STARTS 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 

500 
ACRES 

1000 
ACRES 

--------dollars per acre-----------
347.95 345.19 
345.38 342.19 
342.37 338.77 
338.95 334.93 
335.10 33Q.68 
330.85 326.03 
326.19 320.98 
321.13 315.54 
315.68 309.71 
309.85 305.16' 
303.64 302.03' 
300.41' 300041' 

It is assumed that for all harvesting done after the last 
week in January, returns would be similar to those for week 
12. Thus, these values represent an upperbound of returns. 

Table 3. Average Expected Cotton Lint and Seed Gross 
Returns Per Acre, Assuming Two Size of Operations and 
Pessimistic Harvesting Conditions (168 acres per week or 50 
percent of harvesting capacity) in the SHPT. 

WEEK 
HARVEST 
STARTS 

I 
2 
3 
4 
5 
6 
7 
8 
9 

";'" 10 
' . II 

12 

500 
ACRES 

1000 
ACRES 

-------dollars per acre-----------
346.64 341.87 
343.85 338045 
340.64 334.63 
337.0 I 330.39 
332.96 325.74 
328.50 320.70 
323.65 315.27 
318.40 310.53' 
312.76 306.61' 
306.74 303.58' 
302.56' 301.49' 
300.41' 300.41' 

It is assumed that for all harvesting done after the last 
week in January. returns would be similar to those for week 
12 • . Thus, these values represent an upperbound of returns. 
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Table 4. Average Expected Cotton Lint and Seed Gross 
Returns Per Acre, Assuming Two Size of Operations and Bad 
Harvesting Conditions (84 acres per week or 25 percent of 
harvesting capacity) in the SHPT. 

WEEK 
HARVEST 
STARTS 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 

500 
ACRES 

1000 
ACRES 

.----·--doliars per acre-----------
341.87 328.70, 
338.45 324.61 
334.63 320.71· 
330.39 317.05: 
325.74 313.66 
320.70 310.58' 
315.27 307.84' 
310.53' 305.47' 
306.61· 303.5 I· 
303.58· 301.99' 
301.49' 300.95' 
300.41' 300.41· 

It is assumed that for all harvesting done after the last 
week in January, returns would be similar to those for week 
12. Thus, these values represent an upperbound of returns. 
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