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Abstract 
 
The U.S. is the third largest cotton producing country and the world’s top exporter, generating over $50 billion in 
annual revenue and nearly 191,000 jobs. Texas is an integral component of this industry, producing 27.5 million bales 
on 5.9 million acres. While upland cotton dominates the industry, Pima hybrids are appraised higher but produce lower 
yield. Seven cultivars are evaluated for yield, fiber quality, and returns in replicated small plot trials (n = 106) in 
Fairlie, Texas in 2020-2023. Lint yield and profit are analyzed using ANOVA and Tukey test in SAS version 9.4. 
Profit scenarios are considered at various yield and price levels. Cotton lint yield averaged 472.83 pounds per acre for 
upland cotton and 390.96 for hybrid Pima. Loan values averaged 50.81 for the upland cotton and 54.18 cents per 
pound for hybrid Pima, when both are saw ginned. Profits are estimated at a loss of $281.23 per acre for upland cotton 
and at a loss of $371.66 per acre for hybrid Pima. In general, results indicate no statistically significant differences in 
lint yield or profit among cultivars, with the possibility to increase profitability when fiber market exceeds loan values 
and a roller gin is utilized to preserve premium Pima fiber characteristics. 
 

Introduction 
 
The cotton industry is the mainstay of many rural economies and is currently dominated by the production of upland 
cotton due to the yield and vigor associated with these cultivars. A small but growing portion of the industry is 
designated to the cultivation of long-staple cotton due to their fiber length, fineness, strength, and subsequent increased 
value and their use in the manufacture of luxury cotton materials. Given this, the potential to increase profitability of 
cotton enterprises through expanding production into this area exists. However, an agronomic and economic analysis 
of hybrid Pima cultivars is critical to evaluate the feasibility of reintroducing production to this region. 
 

Materials and Methods 
 
The study utilizes data on cotton lint yield and loan price for the period 2020-2023 from six upland cultivars (DP 
1646, FM 2398, PHY 332, PHY 350, PHY 400 and ST 4990) and a hybrid Pima cotton cultivar (HA 1432). Data was 
collected by conducting experiments in Fairlie, Texas (33.30725° N, 95.96367° W). Cotton cultivars were seeded in 
two row plots, 40 feet in length using a randomized complete block design with four replications. Final populations 
were calculated by counting the number of plants harvested and multiplying by 1000.  Lint was deburred by hand, and 
samples were ginned on a conventional saw gin to determine lint yield and turnout. Replications were assessed by 
Texas Tech Fiber Lab for quality determination via high-volume instrument (HVI). Seven cultivars of interest were 
evaluated for lint yield and profitability based on the 2020-2023 growing seasons.   
 
Yield data (lbs/acre) and profitability ($/acre) were evaluated using two-factor analysis of variance (ANOVA) in 
Statistical Analysis System (SAS) software version 9.4. to calculate any statistically significant differences in yield or 
profits among the seven cultivars utilized in this study. 
 
Additionally, a sensitivity analysis was conducted in Microsoft® Excel® for Microsoft 365 Microsoft Online (MSO) 
to evaluate how profitability of cotton enterprises may be affected by changes in pounds of cotton lint produced and 
market price of cotton lint. Input costs were held constant while price level (ct/lb) and total yield (lbs/acre) varied. 
  



Results and Discussion 
 
There were statistical differences in cotton lint yield between PHY 350 and ST 4990, as well as PHY 350 and HA 
1432 (hybrid Pima). Average lint yield was 472.83 lbs/acre for upland cotton and 390.96 lbs/acre for hybrid Pima. 
Upland variety PHY 350 for period 2020-2023 averaged 548.75 lbs/acre lint yield, compared to 391.99 lbs/acre from 
ST 4990 and 390.96 lbs/acre from HA 1432. Figure 1 presents a boxplot representation of lint yield by cultivar. 
 

 
Figure 1. Lint Yield (Lbs/Acre) by Cultivar 
 
There were also statistical differences in cotton lint yield across years, regardless of cultivar. Cotton lint yield in 2021 
and 2023 were statistically different from 2020 and 2022. In 2021, lint yield averaged 560.17 lbs/acre and was 
statistically higher than 2020 and 2023, each generating 452.82 lbs/acre and 306.92 lbs/acre, respectively. Cotton lint 
yield averaged 501.19 lbs/acre in 2022. Yield was lower in 2023 due to an exceptionally hot and dry growing season. 
Figure 2 presents a boxplot visual representation of lint yield distribution by year. 
 

 
Figure 2. Lint Yield (Lbs/Acre) by Year 
  



There were statistical differences in profit or loss by cultivar. Losses ranged from $247.09/acre for PHY 350 to 
$316.55/acre for ST 4990. For HA 1432, the loss averaged $371.66/acre. PHY 350, PHY 332, PHY 400, and DP 1646 
all have significant differences in profit compared to hybrid Pima. Loan values averaged 50.81 cent/lb for upland 
cultivars and 54.18 cent/lb for hybrid Pima when both are saw ginned. Overall, our estimates indicate a loss of $281.46 
per acre for upland and a loss of $371.66 for hybrid Pima. Figure 3 presents a boxplot visual representation of profit 
by cultivar. 
 

 
Figure 3. Profit ($/Acre) by Cultivar 
 
Overall, for the period 2020-2023, there were statistical differences in profitability by year. Losses ranged from 
$243.64/acre in 2021 to $374.05/acre in 2023. The years 2020 with a loss of $298.46/acre and 2021 with a loss of 
$243.64//acre were statistically different from one another, with losses in 2023 being statistically different from the 
losses in all other years. Figure 4 presents a boxplot representation of profit by year. 
 

 
Figure 4. Profit ($/Acre) by Year 
  



Sensitivity analyses report various lint yield and market price levels. In 2022, the market price of upland cotton lint 
was 71.0 cents/lb and average lint yield was 500lbs/acre, with a calculated loss of $166.47. For the period 2020-2023, 
hybrid Pima averaged 390.96lbs/acre When the market price of Pima cotton lint is $1.50/lb, and lint yield is 400 
lbs/acre, a profit of $16.53/acre is estimated. Tables 1 and 2 report sensitivity analyses of upland and hybrid Pima 
production for various lint yields and market price levels. 
 
Table 1. Profitability Analysis for Upland Cultivars 

 
Note: Profit ($/acre) calculations reported inside table. 
 
 
Table 2. Profitability Analysis for Hybrid Pima Cultivar 

 
Note: Profit ($/acre) calculations reported inside table. 
 
  



Summary 
 
The findings indicate generally similar yields and profitability across cultivars involved in this study. Upland cotton 
averaged lint yields of 472.83 lbs/acre and the hybrid Pima averaged 390.96 lbs/acre. Sensitivity analyses report 
profitability under various yield and market price scenarios. The study concludes that hybrid Pima production can be 
an economically viable substitute for upland cotton. 
 
Lint yield across cultivars were not generally statistically significant in this study; however, there were instances in 
which profit by cultivar resulted in significant differences. HA 1432 had statically lower profit compared to four 
upland cultivars (PHY 335, PHY 350, PHY 400, and DP 1646) when utilizing USDA loan values for lint price. There 
were also statistically significant differences in means of lint yield and profit across the years. Hybrid Pima 
consistently produced less lint yield compared to the upland cultivars; overall input costs per acre were higher due to 
the price of hybrid seed, and market price was nearly twice that of upland. Upland cotton producers are expected to 
obtain a loss of -$166.47/acre when market prices equal the loan value of 71.0 cents/lb and lint yield is 500 lbs/acre. 
On the other hand, hybrid Pima producers are expected to obtain a profit of $16.53/acre when market prices equal 
$1.50/lb and lint yield is 400 lbs/acre. 
 
Additional research is needed to evaluate the economic durability of producing this cultivar. Growing low-yielding, 
high-value commodities is a relatively new production method for cotton production, and more time data is needed to 
understand long-term yield and profits. Additional profitability analyses should be undertaken utilizing input costs 
and market prices of cotton lint in subsequent years. 
 

References 
Drake, D.R. Personal Communication. Integrated Pest Management (IPM) Program Specialist of the Texas A&M, 
AgriLife Extension Service, Department of Entomology, Texas A&M University. June 2025 
 
Holladay, S.K, W. Bridges, M.A. Jones, and B.T. Campbell. “Growth, Boll Development, Agronomic Performance, 
and Fiber Quality of Gossypium Barbadense L. in the Southeastern U.S. Coastal Plains.” Crop Science, 62(July 
2022):1461–1471. Internet site: https://doi.org/10.1002/csc2.20756 (Last Accessed October 7, 2025).  
 
Holladay, S.K., W. Bridges, M.A. Jones, and B.T. Campbell. “Yield Performance and Fiber Quality of Pima Cotton 
Grown in the Southeast United States.” Crop Science, 61(March 2021):2423-2434. Internet site: 
https://doi.org/10.1002/csc2.20505 (Last Accessed October 7, 2025).  
 
Johnson, J., “2024 Estimated Costs and Returns Per Acre Stacked Cotton Central Texas Extension District 8.” Texas 
A&M AgriLife Extension-Extension Agricultural Economics. (2024). Internet site: https://agecoext.tamu.edu/wp-
content/uploads/2024/02/2024D8Cotton.pdf (Last Accessed October 9, 2025). 
 
United States Department of Agriculture (USDA)-National Agricultural Statistic Service (NASS) (2022a). “Quick 
Stats Cotton, Pima-Price Received, 10 Year Ave, Measured in $/LB.” Internet site: 
https://quickstats.nass.usda.gov/results/0EAA2368-1411-382F-B668-151AE0AED049 (Last Accessed October 10, 
2025).  
 
United States Department of Agriculture (USDA)-National Agricultural Statistic Service (NASS) (2022b). “Quick 
Stats Cotton, Upland-Price Received, 10 Year Ave, Measured in $/LB.” Internet site: 
https://www.nass.usda.gov/Statistics_by_Subject/result.php?95E213AA-5641-3E1A-B52E-
BA8B6BD98BB1&sector=CROPS&group=FIELD%20CROPS&comm=COTTON(Last Accessed October 10, 
2025). 
 


