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Foreword
Modern cotton production has always been a dynamic undertaking. The changes producers have experienced 
since 1900 have impacted every area of crop management. Synthetic fertilizers, novel pesticides and biotech traits, 
higher yielding varieties with improved fiber quality, and innovative field equipment have helped producers increase 
productivity, efficiency, and profitability.

Cotton production must contend with several persistent pests. Potential and historical pests of cotton include thrips, 
lygus bugs, boll weevil, pink bollworm, tobacco budworms, cotton bollworms, European corn borer, whiteflies, 
aphids, and several others. Over the last 100 years, many of these pests have become insecticide resistant, 
necessitating the development of novel biotech traits to help maintain a sustainable cotton production system. 
Examples of these traits include Bollgard® cotton, Bollgard II® cotton, Bollgard® 3 cotton and ThryvOn® Technology 
along with the various herbicide resistance traits including Roundup Ready® technology, Roundup Ready® Flex 
technology and XtendFlex® technology offerings. 

The insect control component of the system has seen radical changes in recent times. A program to eradicate the 
boll weevil from the Cotton Belt began in the late 1980s. That program has been very successful, and the mighty 
weevil has been eradicated from all but the most southern counties in Texas. In the mid-1980s, tobacco budworm 
(Chloridea virescens) was discovered to be resistant to pyrethroid insecticides in Texas. By 1987–88, resistant 
populations had spread to most of the mid-southern production areas and were continuing to move east.  
Tobacco budworm damage became a major limiting factor in cotton production, necessitating a shift to early  
(more determinate or less indeterminate) varieties to minimize the time the crop was in the field and thus susceptible 
to insect damage. In the late 1990s, Monsanto Company introduced Bollgard® cotton, the first of several biotech 
Bt traits for cotton production. This and subsequent traits proved to be highly resistant to both budworm (Chloridea 
virescens (Fabricius)), pink bollworm (Pectinophora gossypiella (Saunders)), and cotton bollworm (Helicoverpa zea 
(Boddie)) feeding. This trait technology helped reduce broad spectrum pesticide use, a change which often results in 
fewer aphid and spider mite outbreaks. The effects of insect-control products have become more powerful in recent 
times with the introduction of complimentary Bt traits and ThryvOn® Technology, which specifically target thrips and 
Lygus bugs. All of these factors have led to a cotton production system that is very different today than it was  
30 years ago. 

The combination of boll weevil eradication and Bt technology proved to be liberating for cotton producers, 
entomologists, and plant breeders. Modern cotton breeding focuses on generating high yielding, high quality 
cotton varieties integrated with trait technology and adapted for the many cotton producing regions of the United 
States. One incidental factor that has appeared as varietal development has progressed is a possible increase in 
indeterminacy, particularly when fruit shed is induced by environmental or pest-related influences. This change in 
growth habit has led to alterations in management including reduced seeding rates and more intensive plant growth 
management with plant growth regulator (PGR) applications, especially in growthy environments where vegetative 
and reproductive growth have the potential to become unbalanced. 

The introduction of new biotech offerings requires cotton breeding to maintain improvements in fiber quality and yield 
potential while integrating new biotech traits into the latest germplasm. The influences of this combined effort have 
been manyfold including increasing yield potential, decreasing the potential for pest-related losses, and improving 
fiber quality. The cotton industry has discussed these changes for most of the modern production era. Questions 
included: What changed? Beltwide cotton yields are up, and quality is better than ever, but why? How do older 
genetics compare to newer products? What is the changing response to growth regulators? In response to these 
questions, the Scott Learning Center endeavored in 2023 to compare older (circa 1996) genetics to newer, more 
recent introductions from Deltapine®. This experiment was conducted with the primary goals of evaluating the 
growth, fruiting, fiber quality, and yield characteristics of two varietal cohorts from different eras of cotton production. 
This experiment also attempted to measure the potential influence of PGR use on varietal productivity by era of 
production. This report presents the results of that experiment. Thank you for reading along—it’s been fun.
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Abstract
During the summer of 2023, seven vintage cotton varieties—average plant variety protection (PVP) date of 1996—
were compared to seven recent introductions (average PVP/patent year of 2020) from Deltapine®. Fruiting profile, 
plant growth regulator response, fiber quality, and yield potential were all compared in a side-by-side production 
system. Nodes of the 95% zone, height, node numbers, and fiber loan values were measured to be statistically 
similar across all treatments. System-wide yield potential was measured to have increased significantly from  
1142 lb/acre (OLD-UTC PGR) to 1921 lb/acre (NEW-AGG PGR). This is likely due to the combination of genetic gain 
and PGR use. Lint percent was measured to have increased significantly from 36.6% (OLD-UTC) to 41.4% (NEW-
AGG). The probability of setting a harvestable first-position sympodial boll (nodes 18 and below) was measured  
to have increased significantly from 30.3% (OLD-UTC PGR) to 51.3% (NEW-AGG PGR). Gross revenue per acre 
(using yield, lint percent, and loan value) increased from $632.76 per acre (OLD-UTC PGR) to $1071.16 per acre 
(NEW-AGG PGR). This is an increase in potential gross income/acre of $438.40 (69.2%) per acre when 
comparing NEW-AGG PGR to OLD-UTC managed fields.

Materials And Methods
During 2023, seven old (OLD) and seven new (NEW) cotton varieties were planted at the Bayer Learning Center at 
Scott, Mississippi. Seed from OLD varieties was produced from pure seed sources during 2022. OLD varieties were 
non-Bt and protected from Lepidopteran pests with conventional pesticide applications.

Field Establishment
Plants were established on a Commerce silt loam soil in the field referred to as the Heaven Cut. Seeding rate 
was 42,000 seeds per acre and seeds were planted on 38-inch-wide bedded rows. Final stand establishment 
was statistically similar for both OLD and NEW and across the experiment averaged 56.5% of planted or 23,742 
plants per acre. The planting date for all plots was May 4, 2023. Fertility treatments applied included previous crop 
replacement phosphorus and potassium (based on grid sampling/soil test) and 120 lb nitrogen surface applied as 
30-0-0-2.5.

A note on seeding rate in this study— the seeding rate used across the study was 42,000 seeds per acre. However, cotton 
production in the Midsouth during the time represented by the OLD era typically used seeding rates around 45,000 seeds per 
acre, and NEW era seeding rates were typically 40,000 seeds/acre. This may be a factor to consider when interpreting agronomic 
results across the production eras.

2023 Research Report  •  Page 3 of 33

Antique Alley



Bayer and Bayer Cross Design are registered trademarks of Bayer Group. ©2024 Bayer Group. All rights reserved.

Varieties planted included the following cohorts: 

•	 OLD – Average PVP Year of 1996

	» Sure-Grow 125

	» Deltapine® 393

	» Sure-Grow 501

	» Deltapine® 5415

	» DeltaOpal

	» Deltapine® 499

	» Deltapine® 6166

•	 NEW – Average PVP/Patent Year of 2020, Deltapine® cotton varieties

	» DP 2115 B3XF

	» DP 2012 B3XF

	» DP 2328 B3TXF

	» DP 2333 B3XF

	» DP 2127 B3XF

	» DP 2038 B3XF

	» DP 1646 B2XF

Two different plant growth regulator (PGR) regimes were imposed using 4.2% mepiquat chloride on the following dates and rate 
combinations:

•	 Untreated (UTC) – no PGR applied

•	 Aggressively managed plot (AGG)

	» 16 ounces/acre at 12 nodes on 6/25/2023

	» 16 ounces/acre at 17 nodes on 7/9/2023

	» 16 ounces/acre at 20 nodes on 7/20/2023

An important node about the PGR applications—the SLC experienced several weather days in making these applications. For this 
reason, the AGG treatment is not the most aggressive system that could have been implemented. This PGR management should 
be regarded as adequate, but not excessive. 

All insect pests were controlled using labeled rates of appropriate crop protection products. This included thrips, lygus, and 
Heliothine species. Treatments were triggered for the entire plot using sampling and university thresholds on the conventional 
(i.e. non-transgenic) cotton varieties in the trial. One application was required for Heliothine pests and four applications for lygus 
species. We attempted to remove insect damage as a confounding factor in the study.

All plots were chemically defoliated using a Finish® 6 PRO harvest aid defoliant-based, two-pass system at recommended rates 
and timings prior to plant collection and machine harvest.
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Positional Mapping Detail

After defoliation and boll opening were complete, plants from 6 row feet of each plot were cut, bundled and moved to 
the designated plant mapping area.

•	 All fruiting forms were positionally mapped using the Boll-O-Meter (Figure 1) which has been developed at Scott 
over the last two seasons.

•	 Damaged plants were mapped to the point of damage. An important point—very few damaged plants were 
present in the trial and are not likely to significantly impact the distributions recorded in the data.

•	 Fruiting forms from damaged plants and branches were considered vegetative and added to that cohort.

•	 Four individual seed cotton samples were generated from each mapped sample including the following:

	» Monopodial Bolls

	» First Position Sympodial Bolls

	» Second Position Sympodial Bolls

	» Third Position Sympodial Bolls
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•	 Raw samples were weighed for estimations of seed cotton yield by individual fruiting position.

•	 After mapping and weighing, the four cohorts were individually bagged for ginning.

•	 Post ginning estimations were made for the following parameters:

	» Seed cotton per acre

	» Lint per acre

	» Lint per fruiting position cohort

	» Lint percent by boll cohort

	» HVI performed on each individual boll cohort for each sample.

•	 Seed cotton per acre, lint percent, and HVI fiber data were used with the 2023 Loan Price Chart (USDA 2023) to 
establish fiber value for each cohort. Reported loan values are weighted averages of the various parameters.

•	 From the above data gross returns ($/acre, $/position, etc.) were tabulated/evaluated for the various parameters.

Data Analysis
•	 Data were analyzed using JMP (SAS Institute) in the following manner:

•	 Four ERA-PGR Cohorts were defined as follows. These designations will be used through the remainder of the 
report.

	» OLD-UTC: 1996 era varieties with no PGR applied

	» OLD-AGG: 1996 era varieties with three PGR applications as described above

	» NEW-UTC: 2020 era varieties with no PGR applied

	» NEW-AGG: 2020 era varieties with three PGR application as described above

•	 For analysis variety was held as replication, n=7

•	 Standard Least Squares Mean ANOVA performed.

•	 Means separated using Fisher’s protected LSD where main effect probabilities were < 0.05.
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Results

1. General Agronomic Discussion, Part 1
The AGG plant growth regulator treatment applied to varieties tested in this trial should be viewed as adequate, 
but not exceedingly aggressive. However, it would almost certainly be viewed as more aggressive than PGR 
management would have been in the mid-1990’s. It would also be characterized as adequate for both varietal 
cohorts in the production system of 2023.

•	 Established Plant Population per Acre – Statistically similar populations were established across the various ERA-
PGR combinations. Established populations were approximately 56.5% of the seeding rate planted.

•	 Mainstem Node Numbers – Statistically similar numbers of mainstem nodes were generated across the various 
ERA-PGR combinations.

•	 Final Plant Height – Statistically similar plant heights were recorded across the ERA-PGR combinations in the trial. 
This is an important realization in that, while PGR did have significant yield impacts (discussed below), heights 
were not significantly impacted by the applications. Previous Learning Center work has shown the optimal cotton 
plant height to be 48 to 50 inches and, on average, most plants in this trial were in that range.

•	 Sympodial 95% Yield Zone – The sympodial 95% Zone is defined as the zone that generates 95% of the 
harvestable yield from sympodial fruiting forms. No significant differences were recorded across this study. 
Neither PGR application nor varietal ERA altered this component of the cotton growth pattern.

•	 Lint Percent – The lint percent measured across the trial indicated statistically significant change, particularly 
across the varietal ERAs. Lint percent was measured to have increased significantly by an average of 5.6% in the 
NEW variety cohorts. 

Table 1. Plant height, node count, plant population, sympodial 95% yield zone, and lint percent for the 
Antique Alley Trial, Scott Learning Center, 2023.

General Agronomics

ERA-PGR Treatment Height Nodes
Plant Population 

(plants/acre)
Sympodial 95% Zone Average Lint Percent (%)

OLD-AGG 45.3 20.9 22596 16.9 35.9 b

OLD-UTC 49.5 21.9 23906 17.9 36.6 b

NEW-AGG 46.6 21.8 20959 17.3 41.4 a

NEW-UTC 49.1 21.7 27508 17.3 42.4 a

P Across Era-PGR 0.2375 0.3836 0.2392 0.5943 <0.0001

LSD NS NS NS NS 1.5

OLD-AVE 47.4 21.4 23251 17.4 36.3

NEW-AVE 47.8 21.7 24234 17.3 41.9
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Figure 2. Average final plant height by treatment, Scott, MS, 2023.
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Figure 4. Average plant population by treatment, Scott, MS, 2023.
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2. General Agronomic Discussion, Part 2
•	 Loan value – As measured by the loan chart established fiber value. Fiber value in cents per pound did not 

change significantly due to any of the experimental factors.

•	 Boll size – No significant change in boll size was measured in the study. Previous work has indicated PGR to 
generally increase boll size and potential changes were just outside the range of statistical significance in this 
case (p=0.0614).

•	 Total harvestable bolls per acre – Significant increases in number of harvestable bolls per acre were recorded in 
the study. The NEW-AGG treatment produced significantly greater numbers of harvestable bolls than any of the 
other treatments, while the OLD treatments produced generally fewer harvestable bolls than NEW. PGR also had 
a significantly greater impact on harvestable boll number in the NEW varieties than the OLD. This could lead to 
increases in the number of seeds per acre, which has been shown to be a primary contributing factor in modern 
yield increases across other work.

•	 Yield (lb lint/acre) – Significant differences in lint produced per acre were observed in the study with the NEW-
AGG treatment demonstrating the highest overall yield potential and the OLD-UTC treatment having the lowest 
overall potential. Significant yield improvements were observed in both OLD and NEW varieties from PGR use. 
PGR also appeared to have a somewhat greater impact (334 lb/acre versus 241 lb/acre) on the NEW varieties 
versus the OLD, respectively.
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Table 2. Loan value, seed cotton per boll, total number of bolls per acre, and average yield for the 
Antique Alley Trial, Scott Learning Center, 2023.

General Agronomics

Category
Average Loan Value 

(cents/lb)
Seed Cotton per Boll 

(grams/boll)
Total Bolls per Acre Average Yield (lb/acre)

OLD-AGG 53.8 4.6 385440 bc 1382.7 c

OLD-UTC 55.1 4.3 330751 c 1141.7 d

NEW-AGG 55.9 4.1 516103 a 1920.7 a

NEW-UTC 54.6 4.0 428994 b 1586.3 b

P Across Era-PGR 0.2944 0.0614 <0.0001 <0.0001

LSD NS NS 64717.0 197.19

OLD-AVE 54.5 4.4 358096 1262

NEW-AVE 55.3 4.0 472549 1753
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Figure 7. Average loan value by treatment, Scott, MS, 2023.
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3. Yield Accumulation Profiles – Percent of the Crop by Positional Cohort
Whole plant yield profiles have changed in cotton over the production eras, primarily due to several factors 
represented in this study. In modern times growers typically plant lower seeding rates, which leads to relatively 
larger proportions of the crop being generated on monopodial positions compared to historical varieties. These data 
represent the percent of the crop fiber weight in the various cohorts.

Study Observations:
•	 Percent Crop Weight from Monopodial Positions – Across all ERA-PGR combinations an average of 28.7% 

of the crop was produced on monopodial branches. No significant differences in monopodial accumulation were 
recorded across the ERA-PGR combinations.

•	 Percent Crop Weight from Monopodial and First Position Sympodial Bolls – For purposes of analysis, 
monopodial bolls and first position sympodial bolls were grouped into a cohort. This is primarily due to the 
likelihood that they are likely bolls of a similar age, although that assumption remains under investigation.  
No significant differences in yield accumulation were recorded when data was categorized in this manner.

•	 Percent Weight from First Position Sympodial Bolls – The NEW-UTC treatments demonstrated production  
of a higher percentage of the crop on these positions. This difference was marginally significant and could be 
mostly noise. However, it could be explained in that, as NEW varieties are aggressively managed, they transfer 
a greater percentage of the crop from first position sympodial bolls to monopodial, second sympodial, and third 
sympodial positions.

•	 No significant differences in yield accumulation were measured in the percentage of the crop produced from 
second and third position sympodial fruiting.
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Table 3. Yield accumulation profiles as percent of yield per cohort from the Antique Alley Trial,  
Scott Learning Center, 2023.

lb lint/acre

Era-PGR Treatment
Monopodial Crop 

Weight (%)

Monopodial + First 
Position Sympodial 

Weight (%)

First Position 
Sympodial Weight 

(%)

Second Position 
Sympodial Weight 

(%)

Third Position 
Sympodial Weight 

(%)

OLD-AGG 34.0 68.0 34.0 b 21.0 11.0

OLD-UTC 27.1 65.1 37.9 b 24.3 10.6

NEW-AGG 30.2 67.6 37.4 b 20.8 11.6

NEW-UTC 23.5 71.7 48.2 a 21.5 6.8

P 0.2768 0.3945 0.0284 0.3150 0.3265

LSD NS NS 9.32 NS NS

Antique Alley
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Figure 12. Average percent crop weight by cohort and treatment, first, second, and third position 
sympodial boll production, Scott, MS, 2023.
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4. Lint Yield by Cohort – Pounds Produced per Acre by Positional Cohort
•	 Pounds of Lint per Acre from Monopodial Fruiting – No differences were observed in the amount of lint 

produced from monopodial positions regardless of ERA or PGR treatment.

•	 Pounds of Lint per Acre from Monopodial plus First Position Sympodial Fruiting – When considering the 
cohort of monopodial positions and first position sympodial fruit, the NEW-AGG cohort produced the highest 
contribution and was statistically similar to the NEW-UTC cohort. Both OLD cohorts were statistically similar to 
one another and generally produced a lower contribution than the NEW cohorts.

•	 Pounds of Lint per Acre from First Position Sympodial Fruiting – The NEW cohorts produced a similar lint 
contribution, and that contribution was statistically larger than either of the OLD cohorts.

•	 Pounds of Lint per Acre from Second Position Sympodial Fruiting – The NEW-AGG cohort produced 
significantly more lint per acre on these positions than either of the OLD treatments. The NEW-AGG and NEW-
UTC produced statistically similar lint per acre from these positions. 

•	 Pound of Lint per Acre from Third Position Sympodial Fruiting – The NEW-AGG cohort produced the largest 
crop from third position sympodial fruiting and that contribution was similar to the third position sympodial 
contribution of the OLD-AGG cohort. This implies that PGR use can, and likely does, have a general influence 
in the ability of plants to support third (and likely second) position sympodial fruiting forms, particularly in NEW 
varieties.
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Table 4. Yield accumulation profiles (pounds lint produced per boll cohort) from Antique Alley Trial,  
Scott Learning Center, 2023.

lb lint/acre

Era-PGR Treatment
Monopodial Bolls  

(lb/acre)

Monopodial + First 
Position Sympodial 

(lb/acre)

First Position  
(lb/acre)

Second Position  
(lb/acre)

Third Position  
(lb/acre)

OLD-AGG 474.3 b 940.8 b 466.5 b 289.8 b 152.1 ab

OLD-UTC 334.9 b 755.4 b 420.4 b 271.6 b 114.7 b

NEW-AGG 590.2 a 1305.1 a 714.9 a 400.1 a 215.6 a

NEW-UTC 334.0 b 1151.7 a 729.6 a 331.4 ab 121.7 b

P 0.0395 <0.0001 0.0001 0.0117 0.0251

LSD 175.0 187.5 134.8 76.6 68.7
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Figure 13. Average lint yield per acre by cohort and treatment, monopodial boll production and 
monopodial plus first position sympodial boll production, Scott, MS, 2023.
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Figure 14. Average lint yield per acre by cohort and treatment, first, second, and third position boll 
production, Scott, MS, 2023.
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5. Probability of a Harvestable Sympodial Boll by Nodal Cohort
For this portion of the analysis, probabilities were averaged across all ERA-PGR combinations and calculations were 
made for the average probability of having a harvestable sympodial boll for each grouping. Bolls below node 18 were 
included since 18 nodes approximates the number of nodes needed to accumulate 95% of the harvestable yield 
(Table 1).

•	 Probability of a First Position Sympodial Boll on Nodes 18 and Below – Both NEW cohorts had a higher 
probability of setting first position sympodial bolls than either of the OLD treatments. PGR also significantly 
increased the likelihood of setting these bolls in NEW varieties.

•	 Probability of a Second Position Sympodial Boll on Nodes 18 and Below – The NEW-AGG cohort had a greater 
likelihood of setting second position sympodial bolls than did any other ERA-PGR treatment. PGR use had a 
significant impact on the likelihood of NEW varieties successfully generating a harvestable boll on these positions.

•	 Probability of a Third Position Sympodial Boll on Nodes 18 and Below – No statistical differences were observed 
in the likelihood of setting 3rd position bolls in any ERA-PGR treatment. It should be noted that numerical trends 
similar to both 1st and 2nd position sympodial fruit appear in the data particularly in the NEW variety cohort.
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Table 5. Probability of having a harvestable boll by nodal cohort.
Boll Probability

Era-PGR Treatment Prob 1st - < Node 18 Prob 2nd - < Node 18 Prob 3rd - < Node 18

OLD-AGG 33.9 c 23.0 c 15.2

OLD-UTC 30.3 c 20.1 c 13.9

NEW-AGG 51.3 a 33.1 a 20.3

NEW-UTC 43.2 b 23.9 b 10.8

P <0.0001 0.0067 0.1255

LSD 7.6 7.1 NS

OLD-AVE 32 21.6 14.6

NEW-AVE 47 28.5 15.5
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6. Seed Parameters – Seeds per Pound and Percent Oil Content
Results – Seed cotton samples were ginned, delinted, and processed to estimate seed size within the ERA-PGR 
combinations. Oil samples were laboratory analyzed to obtain estimations of the oil content percent of the tested 
samples.

•	 Delinted Seeds per Pound – No significant differences were measured in seed size across either of the ERA-
PGR combinations. It should be noted that numerically smaller seeds were produced in the NEW-AGG treatment. 
This is similar to current commercial experience, in that seed size has generally decreased over time.

•	 Oil Content (Percent) – Oil content significantly decreased an average of 3.9% across the ERAs. This may have 
implications that are discussed below.
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Table 6. Seed parameters tested including seeds per pound and percent oil content from  
Antique Alley Trial, Scott Learning Center, 2023.

Seed/lb

Era-PGR Treatment Seed/lb Oil Per Seed (mg) Oil Content (%)

OLD-AGG 4717 20.0 19.6 a

OLD-UTC 4916 18.3 19.8 a

NEW-AGG 5650 12.8 15.9 b

NEW-UTC 5033 14.1 15.7 b

P 0.3343 NA <0.0001

LSD NS NA 1.1200

OLD-AVE 4817 NA 19.7

NEW-AVE 5341 NA 15.8

Figure 16. Average number of seeds per pound of cotton lint by treatment, Scott, MS, 2023.
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7. Gross Income – Total Returns by ERA-PGR and Positional Cohort
After ginning, actual loan values were established for each variety in the trial. From those values, gross income at loan 
value for each ERA-PGR combination was tabulated for the various boll cohorts. This considers lint percent, lint yield, 
and fiber value in each treatment combination.

•	 Gross Income ($/acre) at Loan Value

	» The NEW-AGG managed treatment produced significantly higher value/acre than any other treatment.

	» Gross income in both NEW and OLD cohorts were significantly improved by PGR application.

•	 Gross Income ($/acre) Produced from Monopodial Fruiting – The NEW-AGG cohort produced significantly 
greater gross income from monopodial fruiting than other treatments.

•	 Gross Income ($/acre) Produced from First Position Sympodial Fruit – Both NEW cohorts produced 
significantly greater income per acre than did either of the OLD cohorts. Both NEW and OLD were statistically 
similar within cohort. 

•	 Gross Income ($/acre) Produced from Second Position Sympodial Fruit – The NEW-AGG treatment 
produced significantly more income from these positions than either of the OLD treatments. The NEW-UTC 
cohort was intermediate to the NEW-AGG and similar to the OLD cohorts in gross returns produced from these 
positions. This implies that AGG PGR in new varieties can, and likely does, push greater amounts in income into 
second position sympodial fruit.

•	 Gross Income ($/acre) Produced from Third Position Sympodial Fruit – The NEW-AGG treatment produced 
significantly greater income from third position sympodial fruit than other treatments.  
The remaining cohorts were statistically similar. From this, it can be implied that AGG PGR increases the income 
generated by third position sympodial fruiting forms, particularly in the NEW varieties.
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Figure 17. Average percent oil content in seed by treatment, Scott, MS, 2023.
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Table 7. Gross income profiles by ERA-PGR and positional cohort. Gross returns (dollars/acre) at loan 
value from the Antique Alley Trial, Scott Learning Center, 2023.

$/Position

Era-PGR Treatment
Monopodial  

($/node/acre)
First Position  
($/node/acre)

Second Position  
($/node/acre)

Third Position  
($/node/acre)

Loan Value  
($/acre)

OLD-AGG 257.34 bc 249.69 b 157.69 b 81.38 bc 746.10 c

OLD-UTC 186.08 c 232.18 b 149.90 b 64.56 c 632.76 d

NEW-AGG 329.73 a 400.61 a 220.83 a 120.02 a 1071.19 a

NEW-UTC 222.22 c 394.45 a 185.33 ab 64.93 c 866.92 b

P 0.0498 <0.0001 0.0074 0.0344 <0.0001

LSD 102.35 65.41 40.68 37.82 114.83 
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Figure 19. Average dollars per node per acre by sympodial boll position by treatment, Scott, MS, 2023.
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8. System Based Yield Gains
Yield gains from the experimental factors in this trial can be divided into several primary components.  
These components include:

•	 System Wide Yield Gain – measures the yield gain from both breeding processes and PGR use across the 
various ERA-PGR combinations.

•	 Genetic Yield Gain – Primarily measures yield increases associated with breeding and/or varietal development.

•	 Managed System Yield Gain – A measure of the yield gain associated with both OLD and NEW varietal cohorts 
when grown in systems that are managed similarly with PGR.

•	 PGR Gain – Measures the yield gains associated with PGR use within both the OLD and NEW classes of  
tested products.

Several notable observations were recorded in the system evaluations. These factors are discussed below. 
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Table 8. System yield gains (lint yield/acre) and percent yield gain from the Antique Alley Trial,  
Scott Learning Center, 2023.

System Gains

Period = 25 Years
OLD-UTC  

to NEW-AGG
OLD-UTC  

to NEW-UTC
OLD-AGG  

to NEW-AGG
OLD-UTC  

to OLD-AGG
NEW-UTC  

to NEW-AGG

Comparison Type System wide Genetic Gain Managed System OLD - PGR Gain NEW - PGR Gain

        Yield Increase (lb/acre) 779.0 444.6 538.0 241.0 334.4

        Weight Increase per Year (lb/acre) 31.2 17.8 21.5 - -

        Percent Increase (%) 68.2 38.9 38.9 21.1 21.1

        Average Increase per Year (%/year) 2.7 1.6 1.6 -  -

Table 9. Average lint yield (lb/acre)  
by treatment from the Antique Alley Trial,  

Scott Learning Center, 2023.
Category Average Yield (lb/acre)

OLD-AGG 1382.7 c

OLD-UTC 1141.7 d

NEW-AGG 1920.7 a

NEW-UTC 1586.3 b

P Across Era-PGR <0.0001

LSD 197.19

OLD-AVE 1262

NEW-AVE 1753
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Discussion
Discussion of these data would be incomplete without some commentary on the 2023 cropping season at the Scott 
Learning Center. The Scott Learning Center is in Scott, Mississippi at the ancestral home of Delta and Pine Land 
Company, where many of the tested varieties originated and were/are adapted to be produced. The 2023 season 
began as many seasons do in the Delta, with an extended rainy period. Several rainfall events exceeding 1 inch each 
occurred during planting and early development through early bloom. Post early-bloom, the season turned to more 
ideal conditions for cotton production. Mid-season conditions were very dry with bright clear sunshine, along with low 
relative humidities compared to most seasons. These conditions led to the development of very high yield potentials 
in most of the crops on the site, particularly cotton. When compared to previous seasons, we measured very low 
incidence (i.e., normal levels) of square/boll shed. Very low incidence (practically none) of any disease was observed 
across the study, including bacterial blight, boll rot, target spot, or any of the other diseases which typically impact 
cotton crops in the Delta. The harvest season finished almost ideally, with good defoliation conditions and nearly 
perfect harvest weather. For the above reasons, this should be viewed as a fair estimation of optimal yield potential in 
the central Mississippi Delta.

General Plant Development and Yield
Final plant height, total node number, and the number 
of nodes generating 95% of the sympodial yield 
potential were not significantly different in any ERA-PGR 
combination (Table 1). The general view of this would be 
that at lower than 30,000 plants per acre the total time 
needed to complete plant development and assimilate 
95% of the harvestable yield has not changed between 
the OLD and NEW cohorts of varieties, nor were these 
factors greatly influenced by plant growth regulator 
use. Several factors related to general plant and yield 
development were recorded to be significantly altered 
by either ERA and/or PGR applications. Lint percent 
(as defined as the ratio of lint to seed) was significantly 
different between the ERAs of production.  
The NEW cohort of varieties demonstrated an average 
increase in lint percent of 5.6% averaged across PGR 
application treatments within ERAs (Table 1). This may 
be a result of breeding selection and a major factor in 
increasing harvested lint yields in modern times. With a 
higher lint percent, smaller seed size, and/or reductions 
in oil content, the NEW varieties appear to allocate fewer 
resources to seed production allowing more resources 
to be allocated to lint production. This shift toward lint 
production must be balanced with proper PGR use to 
prevent shifting plant resources toward unnecessary 
vegetative growth.  

The total number of harvestable bolls was measured to 
be significantly higher in the NEW-AGG treatment than 
other treatments. The average increase in harvestable 
bolls from OLD to NEW varietal cohorts was 114,453 
bolls per acre (32%) with the OLD-UTC having 
significantly less bolls harvested per acre than either of 
the NEW cohorts (Table 2). The significant increase in 
harvestable boll numbers is another major source of yield 
improvement in modern cotton crops. Not only do more 
squares survive to bloom, plants are also able to retain 
and/or fill more bolls in the modern era. Those retained 
bolls, on average, are also generally heavier due to the 
increases in lint percent. Lint per boll was not greater 
in any treatment (data not shown). However, boll size 
(grams seed cotton/boll) was not significantly heavier 
in this instance regardless of treatment (Table 2). That 
parameter was just outside the established 5% level 
of statistical significance (p=0.0614). The major—and 
possibly most significant—change recorded across 
this trial was observed in harvested lint yield per acre 
(Table 2). The NEW-AGG treatment yielded significantly 
more lint per acre than any other treatment at 1921 
pounds per acre. The OLD-UTC treatment averaged 
1142 pounds per acre. This is an increase in total yield 
potential of 779 pounds per acre (68.2%) across the total 
system from both PGR use and varietal improvement 
from 1996 to 2020. 
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This increase can be partitioned into two primary 
categories. The first category is the gain associated with 
breeding processes. When we compare the yields of 
the OLD-UTC to the NEW-UTC (neither of which had 
PGR applied) we observed a potential increase from 
1142 pounds per acre to 1586 pounds per acre or 444 
pounds per acre. This is a 38.8% yield increase from 
the genetic gain associated with breeding processes. 
When comparing PGR influences (UTC versus AGG 
within ERA), a yield improvement was measured in the 
OLD cohort of 241 pounds per acre (21%), which was 
statistically significant within the ERA cohort. When 
making a similar comparison between the NEW cohorts, 
we see yield improvement from 1586 pounds per acre 
to 1921 pounds per acre (UTC vs. AGG) or 335 pounds 
per acre (21%), which is statistically significant within the 
ERA cohort. While the percent increase is numerically 
similar between varietal ERAs (both ERA= 21%), the 
yield increase measured in pounds per acre is 39% 
greater (335 lb/acre vs. 241 lb/acre) when comparing 
the increase from PGR use between the OLD and NEW 
ERAs respectively. This is a sound indication that PGR 
use is a more critical component of obtaining optimal 
yield performance in NEW varieties and is likely much 
more important in NEW versus OLD germplasm.

Fruit Accumulation Patterns
When evaluating data that characterized yield 
accumulation for both percent of the total crop and 
pounds per acre of the crop by fruiting cohort, few 
differences were recorded. Measured in actual pounds 
lint by fruiting cohort, results were similar in that few 
shifts were measured in how the crop was positionally 
allocated by the plant (Table 3). One consistent difference 
occurred in both the percent of the total first position 
sympodial yield and the percent of the gross income 
from first position sympodial fruiting (data not shown). 
The NEW-UTC cohort partitioned a significantly greater 
proportion of both weight and income to first position 
sympodial fruiting than either of the OLD treatments.  
One hypothesis to explain this occurrence is that the 
NEW-AGG treatment redistributed some of the first 
position sympodial fruit (in both weight and income) 
to both monopodial and other more distal (second 
and third) sympodial positions as the result of PGR 
application (vs the NEW-UTC or either OLD cohort).

Lint Yield
All ERA-PGR combinations produced statistically 
similar lint yield (lb/acre and percentage of the crop) on 
monopodial branches (Table 3 and Table 4). Averaged 
across all ERA-PGR treatments, 28.7% of the total 
lint weight per acre was produced on monopodial 
branches. This is a stark change compared to the 6.6% 
contribution from monopodial fruiting reported by Jenkins 
and McCarty (1995).2 This is an increase compared to 
historical results, likely due to reduced seeding rates 
in the modern production system represented in this 
trial. Another factor may be that the OLD varieties were 
selected in higher plant population systems and may 
not respond similarly to the NEW varieties in lower 
plant populations. Other significant differences were 
observed in the various categories of fruiting. Pounds 
of lint per acre generated on monopodial branches 
plus first position sympodial branches (new category: 
MON + 1st) were combined for analysis. The primary 
justification for this combination was that these two 
categories likely contained bolls of similar age. When 
MON + 1st is evaluated, we see that the NEW treatments 
were statistically similar and produced significantly more 
yield in this category than either of the OLD cohorts, 
which were also statistically similar to one another 
(Table 4). Both NEW cohorts were statistically similar 
and produced significantly more first position sympodial 
lint yield per acre than the OLD cohorts (Table 4). The 
NEW-AGG grouping produced significantly more second 
position sympodial lint per acre than either of the OLD 
treatments (Table 4). This is further reinforcement of the 
potential for PGR shifting yield potential to tertiary fruiting 
positions. Both OLD-AGG and NEW-AGG produced 
statistically similar pounds lint per acre from third position 
sympodial bolls (Table 4). In both second and third 
position sympodial fruiting, it appears that PGR use 
increased the production of lint in both second and  
third positional cohorts.
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Harvestable Boll Probability
The probability of a harvestable boll being present 
showed significant shifts across the ERA-PGR range.  
Boll presence probabilities were calculated (as 
percentages) for mapped sympodial positional cohorts 
for all nodes 18 and below. The NEW-AGG treatment 
showed the greatest average probability of setting 
harvestable first position sympodial bolls at 51.3%  
(Table 5). This was significantly greater than any other 
grouping in the trial, while the NEW-UTC treatment was 
statistically lower (versus NEW-AGG) at 43.2%. The OLD 
cohorts were statistically similar and averaged 32.1% 
probability. When considering the second position 
sympodial fruit, the NEW-AGG treatment demonstrated 
a significantly greater probability (32.1%) of setting bolls 
than any other treatment in the trial (Table 5).  
No differences were recorded in the probability of having 
a third position sympodial fruit in any of the cohorts 
(Table 5). These shifts, where present, are likely a major 
contributor to yield and gross return increases in modern 
cotton production systems.

Seed Parameters
No significant differences in seed size were measured 
across the study (Table 6). Oil content of the delinted 
seeds was measured (as a percentage) and significant 
differences were observed. NEW cohorts averaged 
15.6% oil compared to OLD cohorts which averaged 
19.6%, indicating a 4% decrease (from OLD to NEW) 
in oil content across the ERAs represented (Table 6). 
Considering the energy costs for oil production, this 
helps to partially explain yield increases observed in 
NEW varieties. Oil and protein are approximately two 
times more energy costly to manufacture than cellulose 
(lint) in plant physiological processes.1 Reductions in 
oil content can partially be explained as a contributing 
factor to increased cellulose production by the plant. 
That is, energy not used for oil and/or protein production 
is available for other plant processes, such as the 
manufacture of cellulose.

Production System Gains from 1995-2020
System Wide Gain – Across the represented period 
of variety development (25 years, Table 7) cotton yield 
potential increased from 1142 pounds per acre to 1921 
pounds per acre. This represents a total increase in 
potential of 779 pounds per acre, which is a 68.2% 
increase over the period. When evaluated from the 
viewpoint of yearly increase, this is an increase  
per year of 31.2 pounds per acre or 2.7% per year.  
The reasons for these increases are manyfold and 
several are well explained by the data contained within 
this report. Changes in the ability of cotton plants to set 
and fill fruit, increases in lint percent, improvement in 
insect control, and plant growth regulator use all play a 
part in realizing these yield potential increases. This is 
likely an over estimation of the total gain, primarily due to 
the realization that even in OLD ERA, some PGRs were 
used. The Managed System discussion below can help 
provide insight into that issue.

Genetic Gain – Yield results from both NEW and OLD 
cohorts were considered when grown without PGR. 
Several observations can be made from this data.  
In a PGR-UTC system, yield over the represented period 
changed from 1142 pounds per acre to 1586 pounds 
per acre in the OLD and NEW cohorts, respectively 
(Table 7). This represents a yield increase of 445 pounds 
per acre over the period. This is a 38.9% gain in cotton 
yield potential from varietal improvement alone.  
The yearly gain associated with varietal improvement was 
measured as 17.8 pounds per acre per year or a 1.6% 
increase per year over the 25 years represented by the 
period based on results from this single study.

Managed System Gains – Historically, PGR use has 
been a tenuous effort. Varietal response, production 
system and grower preference have all played a part 
in the given intensity with which a grower chose to use 
PGRs in producing cotton. The system we had in place 
during this study was one that would be described as a 
“moderate” growth environment both in climate and  
PGR intensity. Compared to many systems, this site  
did not experience excessively growthy conditions.  
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For all of the above reasons, the PGR system described 
here should be viewed as adequate but not excessive, 
likely representing close to ideal for both varietal eras, 
particularly for the 2023 conditions at the Scott site. 
The “managed system” is likely a better measure of the 
overall production system gains for the two represented 
ERAs rather than comparing OLD-UTC to NEW-AGG 
as described in the System Wide Gains section. In the 
case of comparing the OLD-AGG system to the NEW-
AGG system, we see a 538 pounds per acre yield 
increase. This is 38.9%, which is similar to the varietal 
improvement gain and represents a gain of 21.5 pounds 
per acre per year or a 1.6% increase per year in cotton 
lint yield potential.

PGR Gains by ERA - During this experiment, differences 
in response of each ERA-PGR combination were 
documented through field observation, plant monitoring, 
machine harvest, and positional mapping. From this 
data, several observations can be made. Both NEW and 
OLD cohorts of varieties responded similarly to PGR use 
when measured as a percentage. Yield gains from PGR 
use were approximately 21% for both varietal eras  
(Table 8). However, it should be noted that the pound per 
acre yield response from PGR use in the NEW products 
was 38.8% larger than in the OLD category (334 lb/acre 
vs. 241 lb/acre, Table 8). This represents a potential yield 
gain from PGR use in NEW varieties of 93 pounds per 
acre versus the OLD varieties. This estimation does not 
account for responses to PGR use when other factors 
interact in the system such as weather-related fruit loss, 
insect damage or other causes of fruit shed in cotton.  
In many production systems, PGR use is a tool for use in 
remedial treatments when fruit shed does occur.

Gain Partitioning
When comparing Genetic Gain to the Managed System 
Gain, we measured a change in yield potential from  
445 pounds per acre to 538 pounds per acre for a gain 
93.4 pounds per acre between systems (Table 8).  
The PGR gain in the OLD cohort was 241 pounds per 
acre compared to 334 pounds per acre in the NEW 
cohort. Interestingly, when comparing potential PGR 
associated yield gain between the NEW and OLD 
cohorts, we measured an identical yield gain between 
varietal groups of 93.4 pounds per acre. 

When considering the systems more broadly, a few 
preliminary conclusions can be made. Over the period 
from 1996 to 2020 (OLD-UTC versus NEW-AGG) 
the total, system-wide yield gain from both varietal 
improvement and PGR use was measured to be 779 
pounds per acre (Table 8). When considering the varietal 
improvement gain (OLD-UTC versus NEW-UTC),  
a yield gain of 445 pounds per acre was measured. 
This leaves 334 pounds per acre for the remaining total 
gain to be accounted for in the data which, somewhat 
coincidentally, is exactly the yield gain measured from 
aggressive PGR use in NEW varieties (NEW-UTC versus 
NEW-AGG). The data contained within this report 
is strong evidence supporting a hypothesis that the 
remaining yield gain between systems is the result of 
timely, appropriate PGR use in modern varieties.
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Conclusions
Nothing in cotton production can be considered conclusive; however, the observations in this report can be used 
to evaluate broad system changes that have occurred over the last 24 years. We measured changes in cotton 
productivity in many parameters across this study that concurred with grower experiences Beltwide.  
When considering many of the measured variables, the OLD and NEW varieties appeared to perform similarly with 
no significant difference identified. This would include examples such as total nodes, height, nodes in the 95% zone, 
lint production from monopodial branches, and many others. The effective fruiting zone of the plant has not changed 
greatly, other than a system-wide shift to significantly greater amounts of effective fruiting from monopodial positions. 
When considered as a whole, these variables would indicate that cotton plants in modern times (compared to 25 
years ago) demonstrate a similar growth pattern and apportion fruit in similar ways across the ERAs of comparison. 
Several differences were recorded that help explain lint yield increases across ERAs. Lint percent, probability of 
harvestable boll presence, lint yields by position, fiber quality, and—ultimately—gross income were positively 
influenced by a varied set of factors over the period of comparison. Data contained within this report also indicates 
that proper PGR use is a more significant factor in NEW cotton varieties compared to OLD varieties. As a summary, 
through the confluence of breeding effort, information, and agronomic management, cotton producers today have 
access to cotton varieties that set more, generally heavier fruit. This gross change is primarily the result of building a 
better energy factory, which—when well-managed—can greatly contribute to the productivity of cotton fields through 
several well identified mechanisms. Ultimately, this data indicates that gross income potential (at loan) over the tested 
period has increased $438.43/acre due to the combination of breeding progress and crop management (PGR use).

Table 10. Visual demonstration of pounds generated per position, Antique Alley Trial, Scott Learning 
Center, Scott, MS, 2023.
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3 2 1 Node 1 2 3 3 2 1 Node 1 2 3
0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 25 0.0 0.0 0.0 25
24 0.0 0.0 0.0 24 0.0 0.0 0.0

0.0 0.0 0.2 23 0.0 0.0 1.3 23
22 0.7 0.0 0.0 22 3.6 0.0 0.0

0.0 0.5 3.3 21 0.0 0.5 3.9 21
20 9.2 3.2 0.0 20 8.3 1.8 0.0

0.0 3.0 10.0 19 0.5 5.7 17.5 19
18 16.7 1.7 0.0 18 16.9 9.9 1.2

1.7 2.3 14.7 17 2.5 9.1 17.6 17
16 22.6 12.3 0.0 16 23.1 17.9 3.1

4.0 8.4 27.8 15 5.8 18.7 23.9 15
14 42.8 13.1 1.3 14 31.8 12.0 7.5

4.5 24.3 43.4 13 13.4 19.9 43.6 13
12 47.9 32.1 9.1 12 50.0 33.1 10.0

13.1 22.6 54.3 11 11.4 29.5 53.0 11
10 56.3 43.7 18.6 10 38.9 30.3 7.8

16.9 45.5 41.9 9 14.4 35.8 34.3 9
8 27.9 31.5 18.6 8 25.9 23.6 15.7

26.5 22.1 12.9 7 8.1 15.0 16.1 7
6 20.6 14.8 24.1 6 6.4 4.3 5.6

11.1 7.6 11.1 5 7.7 4.5 3.4 5
4 2.1 1.1 2.6 4 0.8 0.0 0.0

ERA OLD 0 ERA OLD 0
PGR AGG 0 PGR UTC 0

0 0

Position Position Position Position

Antique Alley
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Table 11. Visual demonstration of pounds generated per position, Antique Alley Trial, Scott Learning 
Center, Scott, MS, 2023.

Table 12. Visual demonstration of gross income (dollars at loan price) generated per position,  
Antique Alley Trial, Scott Learning Center, Scott, MS, 2023.
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3 2 1 Node 1 2 3 3 2 1 Node 1 2 3
26 0.0 0.0 0.0 26 0.0 0.0 0.0

0.0 0.0 0.6 25 0.0 0.0 0.0 25
24 1.8 0.0 0.0 24 0.0 0.0 0.0

0.0 0.0 0.6 23 0.0 0.0 0.0 23
22 5.0 0.6 0.0 22 0.3 0.0 0.0

0.0 0.6 5.0 21 0.0 0.0 3.4 21
20 11.6 3.8 0.0 20 19.5 0.0 0.0

0.0 5.0 14.7 19 0.0 2.8 18.5 19
18 29.1 5.3 0.3 18 29.0 1.5 0.0

3.8 8.5 34.5 17 1.0 8.5 27.8 17
16 32.7 17.4 4.1 16 33.3 13.8 0.3

9.9 18.1 52.8 15 5.5 13.9 45.4 15
14 63.7 20.8 7.4 14 72.6 15.8 4.6

10.3 28.2 71.2 13 10.9 22.1 70.7 13
12 77.6 36.6 19.6 12 77.7 28.4 9.1

30.5 58.6 72.1 11 14.2 53.9 90.5 11
10 72.5 50.8 28.2 10 76.0 62.4 20.6

35.0 44.6 68.8 9 19.6 52.9 66.2 9
8 44.6 49.4 30.7 8 40.2 28.4 14.7

23.6 32.6 28.4 7 15.1 17.2 32.0 7
6 18.8 10.8 5.7 6 19.0 8.6 6.2

6.3 8.4 8.8 5 0.0 1.0 7.2 5
4 0.0 0.0 0.0 4 0.0 0.0 0.0

ERA NEW 0 ERA NEW 0
PGR AGG 0 PGR UTC 0

0 0

Position PositionPosition Position

3 2 1 Node 1 2 3 3 2 1 Node 1 2 3
26 0.0 0.0 0.0 26 0.0 0.0 0.0

-$           -$            -$                     25 -$           -$            -$                     25
24 -$              -$              -$            24 -$              -$              -$          

-$           -$            0.14$                   23 -$           -$            0.73$                   23
22 0.41$            -$              -$            22 2.05$            -$              -$          

-$           0.28$          1.81$                   21 -$           0.31$          2.22$                   21
20 4.95$            1.71$            -$            20 4.52$            1.02$            -$          

-$           1.62$          5.52$                   19 0.29$         3.20$          9.62$                   19
18 8.91$            0.91$            -$            18 9.28$            5.36$            0.70$        

0.98$         1.29$          7.89$                   17 1.45$         4.94$          9.75$                   17
16 12.23$          6.64$            -$            16 12.55$          10.00$          1.68$        

2.26$         4.55$          14.84$                 15 3.21$         10.21$       13.13$                 15
14 22.85$          7.12$            0.67$          14 17.63$          6.62$            4.16$        

2.45$         13.21$       23.25$                 13 7.40$         11.07$       24.16$                 13
12 25.46$          17.49$          4.90$          12 27.52$          18.25$          5.71$        

7.03$         12.30$       29.17$                 11 6.35$         16.14$       29.19$                 11
10 30.14$          23.82$          10.03$        10 21.41$          16.76$          4.45$        

9.12$         24.59$       22.35$                 9 8.12$         19.74$       19.01$                 9
8 14.93$          17.11$          9.97$          8 14.48$          13.11$          8.82$        

14.04$       12.04$       6.78$                   7 4.62$         8.28$          8.97$                   7
6 10.99$          8.15$            12.62$        6 3.59$            2.40$            3.17$        

5.88$         4.27$          5.95$                   5 4.43$         2.54$          1.93$                   5
4 1.14$            0.59$            1.43$          4 0.43$            -$              -$          

ERA OLD -$   ERA OLD -$   
PGR AGG -$   PGR UTC -$   

-$   -$   

Position Position Position Position
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Table 13. Visual demonstration of gross income (dollars at loan price) generated per position,  
Antique Alley Trial, Scott Learning Center, Scott, MS, 2023.

3 2 1 Node 1 2 3 3 2 1 Node 1 2 3
26 0.0 0.0 0.0 26 0.0 0.0 0.0

-$           -$            0.33$                   25 -$           -$            -$                     25
24 1.00$            -$                -$           24 -$              -$              -$          

-$           -$            0.33$                   23 -$           -$            -$                     23
22 2.80$            0.30$              -$           22 0.15$            -$              -$          

-$           0.30$          2.83$                   21 -$           -$            1.90$                   21
20 6.45$            2.10$              -$           20 10.53$          -$              -$          

-$           2.73$          8.22$                   19 -$           1.61$          9.96$                   19
18 16.27$          2.93$              0.16$         18 15.42$          0.86$            -$          

2.15$         4.68$          19.29$                 17 0.43$         4.75$          14.96$                 17
16 18.41$          9.65$              2.28$         16 17.89$          7.80$            0.16$        

5.57$         10.03$       29.60$                 15 2.82$         7.79$          24.59$                 15
14 35.78$          11.43$            4.12$         14 39.50$          8.96$            2.34$        

5.81$         15.40$       39.99$                 13 5.91$         12.40$       38.06$                 13
12 43.47$          20.24$            10.88$       12 41.64$          15.92$          4.90$        

17.02$       32.35$       40.50$                 11 7.55$         30.18$       48.77$                 11
10 40.69$          28.24$            15.57$       10 41.13$          34.60$          10.76$      

19.58$       24.48$       38.48$                 9 10.61$       29.67$       36.14$                 9
8 24.90$          27.31$            17.15$       8 22.07$          15.90$          7.98$        

13.10$       18.07$       15.83$                 7 8.00$         9.54$          17.52$                 7
6 10.57$          6.02$              3.09$         6 10.37$          4.84$            3.47$        

3.55$         4.56$          4.87$                   5 -$           0.51$          3.85$                   5
4 -$              -$                -$           4 -$              -$              -$          

ERA NEW -$   ERA NEW -$   
PGR AGG -$   PGR UTC -$   

-$   -$   

Position Position Position Position

3 2 1 Node 1 2 3 3 2 1 Node 1 2 3
26 0.0 0.0 0.0 26 0.0 0.0 0.0

0.0 0.0 0.0 25 0.0 0.0 0.0 25
24 0.0 0.0 0.0 24 0.0 0.0 0.0

0.0 0.0 1.4 23 0.0 0.0 3.4 23
22 1.8 0.0 0.0 22 10.0 0.0 0.0

0.0 1.3 4.3 21 0.0 1.6 8.3 21
20 14.5 7.5 0.0 20 13.5 2.7 0.0

0.0 7.6 21.8 19 3.4 10.1 26.7 19
18 24.3 5.0 0.0 18 29.4 14.9 1.8

3.6 4.7 22.1 17 5.0 13.3 26.5 17
16 29.5 18.4 2.0 16 28.3 26.9 9.3

8.8 14.5 32.2 15 7.7 21.6 28.8 15
14 47.0 17.4 5.9 14 36.6 16.1 11.4

5.5 32.0 47.7 13 20.7 23.5 51.7 13
12 53.2 37.8 21.4 12 52.8 31.4 20.2

15.8 26.9 60.0 11 20.1 32.2 57.3 11
10 61.2 46.7 29.9 10 41.3 25.9 15.1

23.6 49.3 47.0 9 28.6 32.9 39.3 9
8 32.0 39.5 25.5 8 28.9 34.3 24.8

29.6 24.1 14.0 7 16.6 17.3 17.6 7
6 21.2 16.8 35.6 6 7.8 5.3 17.6

17.6 10.1 13.8 5 9.4 6.2 6.4 5
4 3.6 2.0 3.6 4 1.8 0.0 0.0

ERA OLD 0 1st<=18 2nd<=18 3rd<=18 ERA OLD 0 1st<=18 2nd<=18 3rd<=18
PGR AGG 0 33.9 23.0 15.2 PGR UTC 0 30.3 20.1 13.9

Position Position Position Position

Table 14. Visual demonstration of the probability of having an open harvestable boll by fruiting position, 
Antique Alley Trial, Scott Learning Center, Scott, MS, 2023.
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3 2 1 Node 1 2 3 3 2 1 Node 1 2 3
26 0.0 0.0 0.0 26 0.0 0.0 0.0

0.0 0.0 1.2 25 0.0 0.0 0.0 25
24 2.8 0.0 0.0 24 0.0 0.0 0.0

0.0 0.0 3.0 23 0.0 0.0 0.0 23
22 8.6 1.2 0.0 22 1.0 0.0 0.0

0.0 1.2 10.3 21 0.0 0.0 5.0 21
20 13.5 6.8 0.0 20 28.5 0.0 0.0

0.0 9.0 25.2 19 0.0 4.7 25.5 19
18 39.1 7.3 1.2 18 31.9 3.9 0.0

5.5 16.4 44.9 17 1.3 14.1 37.4 17
16 43.2 25.4 7.5 16 36.5 22.3 2.4

12.8 26.7 60.8 15 5.4 23.7 50.1 15
14 67.1 31.1 12.4 14 65.4 18.5 7.0

17.7 36.0 75.2 13 15.6 26.1 69.2 13
12 78.5 47.6 25.7 12 68.2 33.5 12.7

34.9 68.2 84.9 11 20.4 55.2 73.6 11
10 76.7 62.1 37.3 10 65.4 51.1 23.3

50.5 55.2 72.3 9 23.6 47.0 58.6 9
8 49.0 58.3 43.6 8 36.9 27.3 17.8

31.3 39.4 39.3 7 23.8 21.4 26.5 7
6 25.5 15.8 14.3 6 19.8 12.4 9.3

9.1 7.6 13.6 5 0.0 1.3 8.0 5
4 0.0 0.0 0.0 4 0.0 0.0 0.0

ERA NEW 0 1st<=18 2nd<=18 3rd<=18 ERA NEW 0 1st<=18 2nd<=18 3rd<=18
PGR AGG 0 51.3 33.1 20.3 PGR UTC 0 43.2 23.9 10.8

Position PositionPosition Position

Table 15. Visual demonstration of the probability of having an open harvestable boll by fruiting position, 
Antique Alley Trial, Scott Learning Center, Scott, MS, 2023.

Reference
1Sánchez-Peña, M.J., Márquez-Sandoval, F., Ramírez-Anguiano, A.C., Velasco-Ramírez, S.F., Macedo-Ojeda G, 
González-Ortiz LJ. 2017. Calculating the metabolizable energy of macronutrients: a critical review of Atwater’s 
results. Nutrition Reviews. 75(1): 37–48. PMID: 27974598. https://doi.org/10.1093/nutrit/nuw044

2Jenkins, J.N. and McCarty, Jr., J.C. 1995. Useful tools in managing cotton production: End of season plant 
maps. Mississippi Agricultural and Forestry Experiment Station. Bulletin 1024.

Antique Alley

https://doi.org/10.1093/nutrit/nuw044


Bayer and Bayer Cross Design are registered trademarks of Bayer Group. ©2024 Bayer Group. All rights reserved.

2023 Research Report  •  Page 33 of 33

Antique Alley

Legal Statements
The information discussed in this report is from a single site, non-replicated demonstration. This informational piece is designed to report the results of this demonstration and is not intended to infer any 
confirmed trends. Please use this information accordingly.

No dicamba may be used in-crop with seed with Roundup Ready® Xtend Technology, unless and until approved or specifically permitted, and no dicamba formulations are currently registered for such use 
in the 2024 season. Please follow https://www.roundupreadyxtend.com/pages/xtendimax-updates.aspx for status updates.

Bayer is a member of Excellence Through Stewardship® (ETS). Bayer products are commercialized in accordance with ETS Product Launch Stewardship Guidance, and in compliance with Bayer’s 
Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity Crops. Commercialized products have been approved for import into key export markets with functioning regulatory 
systems. Any crop or material produced from this product can only be exported to, or used, processed or sold in countries where all necessary regulatory approvals have been granted. It is a violation of 
national and international law to move material containing biotech traits across boundaries into nations where import is not permitted. Growers should talk to their grain handler or product purchaser to 
confirm their buying position for this product. Excellence Through Stewardship® is a registered trademark of Excellence Through Stewardship.

ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS.

It is a violation of federal and state law to use any pesticide product other than in accordance with its labeling. NOT ALL formulations of dicamba, glyphosate or glufosinate are approved for in-crop use 
with products with XtendFlex® Technology. ONLY USE FORMULATIONS THAT ARE SPECIFICALLY LABELED FOR SUCH USES AND APPROVED FOR SUCH USE IN THE STATE OF APPLICATION. Contact the 
U.S. EPA and your state pesticide regulatory agency with any questions about the approval status of dicamba herbicide products for in-crop use with products with XtendFlex® Technology.

See the IRM/Grower Guide for additional information. Always read and follow IRM requirements.

B.t. products may not yet be registered in all states. Check with your seed brand representative for the registration status in your state.

Performance may vary, from location to location and from year to year, as local growing, soil and environmental conditions may vary. Growers should evaluate data from multiple locations and years 
whenever possible and should consider the impacts of these conditions on their growing environment.

The recommendations in this material are based upon trial observations and feedback received from a limited number of growers and growing environments. These recommendations should be 
considered as one reference point and should not be substituted for the professional opinion of agronomists, entomologists or other relevant experts evaluating specific conditions.

Roundup Ready® Technology contains genes that confer tolerance to glyphosate. Roundup Ready® 2 Technology contains genes that confer tolerance to glyphosate. Products with XtendFlex® 
Technology contains genes that confer tolerance to glyphosate, glufosinate and dicamba. Plants that are not tolerant to glyphosate may be damaged or killed if exposed to those herbicides. 
Plants that are not tolerant to glyphosate, dicamba, and/or glufosinate may be damaged or killed if exposed to those herbicides. Contact your seed brand dealer or refer to the Bayer Technology Use Guide 
for recommended weed control programs.

Insect control technology provided by Vip3A is utilized under license from Syngenta Crop Protection AG. Bayer, Bayer Cross, Bollgard®, Deltapine®, Respect the Refuge and Cotton Design®,  
Roundup Ready 2 Xtend®, Roundup Ready®, ThryvOn®, ThryvOn® Technology and XtendFlex® are registered trademarks of Bayer Group. All other trademarks are the property of their respective owners. 
©2024 Bayer Group. All rights reserved.
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