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Abstract: This study focuses on the development of an early-maturing cotton variety
adapted to the environmental conditions of the Republic of Karakalpakstan. Utilizing
amphidiploid hybrids of Gossypium thurberi Tod. and Gossypium raimondii Ulbr., the research
aims to create a variety that meets the local agricultural requirements, including resistance to
abiotic stress and optimized yield in the region’s unique climate. Field trials and genetic
analysis were conducted to identify key traits such as maturity, fiber quality, and stress
tolerance. The resulting variety demonstrates potential for enhancing cotton production in
arid and semi-arid regions of Karakalpakstan.
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Introduction

Cotton (Gossypium spp.) is one of the world's most vital crops, providing fiber for the
textile industry and contributing significantly to the economies of cotton-producing regions.
In the Republic of Karakalpakstan, a region characterized by its arid and semi-arid climate,
cotton cultivation faces unique challenges, including extreme temperatures, water scarcity,
and saline soils. These environmental factors demand cotton varieties that are resilient and
well-suited to the local climate conditions, while also meeting the industry's requirements for
fiber quality and yield.

Breeding early-maturing cotton varieties can provide multiple benefits for regions like
Karakalpakstan. Early maturation enables the crop to complete its life cycle within a shorter
growing season, which is advantageous under conditions of limited water and high
temperatures. Additionally, it can help farmers avoid late-season pest infestations and
optimize the timing of harvest to coincide with favorable weather.

This study focuses on developing an early-maturing cotton variety based on amphidiploid
hybrids of Gossypium thurberi Tod. and Gossypium raimondii Ulbr. By leveraging the genetic
diversity of these species, it is possible to incorporate desirable traits such as drought and
heat tolerance, as well as enhanced fiber quality, into new cotton cultivars. Amphidiploid
hybrids combine the genetic material of both parent species, creating a robust foundation for
breeding programs aimed at producing varieties that are both resilient and high-yielding.

The research presented in this paper details the methodology used to create and evaluate
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these amphidiploid hybrids, with the ultimate goal of selecting a new cotton variety suited to
Karakalpakstan’s environmental conditions. This effort aligns with broader objectives in
sustainable agriculture, aiming to ensure food and fiber security in challenging climates.
Through field trials and genetic analysis, this study assesses key agronomic traits, providing
valuable insights for the development of cotton varieties tailored to specific regional needs.
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Method and results

Hybrid Development and Selection: The initial stage involved creating amphidiploid
hybrids from Gossypium thurberi Tod. and Gossypium raimondii Ulbr.. These parent species
were chosen for their genetic potential to introduce favorable agronomic traits such as
drought tolerance and fiber quality. Cross-breeding was conducted under controlled
greenhouse conditions to ensure successful hybridization. Resulting hybrids were then
evaluated for chromosomal stability and amphidiploidy through cytogenetic analysis.

Field Trials: Selected hybrids were tested in field trials across multiple locations in the
Republic of Karakalpakstan to assess environmental adaptability. Trials were conducted over
two growing seasons, evaluating the hybrids' performance in local conditions, including high
temperatures, limited water availability, and saline soils. Standard agronomic practices were
applied to all test plots, and environmental conditions were monitored to ensure data
reliability.

Trait Evaluation: Key agronomic traits were assessed for each hybrid, focusing on growth
rate, days to maturity, fiber quality, and yield. Drought tolerance and salt tolerance were
measured based on survival rate, biomass accumulation, and plant vigor under stress
conditions. Fiber quality was analyzed through laboratory testing to assess fiber length,
strength, and fineness. Additionally, genetic markers associated with early maturation and
stress resistance were examined to confirm the presence of desired traits.

Data Analysis: Statistical analysis was performed to compare the hybrids with control
varieties commonly used in Karakalpakstan. A randomized complete block design (RCBD) was
used to structure the experiments, and data were analyzed using analysis of variance
(ANOVA) to identify significant differences in performance between the hybrid and control
varieties.

Early Maturation: The amphidiploid hybrids exhibited significantly earlier maturation
compared to control varieties, with an average reduction in days to maturity by 15-20 days.
This allows the crop to avoid late-season stress factors, including temperature fluctuations
and pest pressure.

Environmental Adaptability: Field trials demonstrated that the hybrids were well-adapted
to the arid conditions of Karakalpakstan. Hybrids showed superior performance in drought
and saline soil conditions, with a 25% higher survival rate and increased biomass compared
to control varieties. These traits are essential for improving cotton yields in areas with limited
water resources.

Fiber Quality: Laboratory analysis indicated that the new hybrids possess high-quality fiber
characteristics. Average fiber length and strength were higher than in local control varieties,
with an 8% improvement in fiber fineness. These results suggest that the hybrids are suitable
for textile applications requiring high-quality cotton.

Yield Performance: The amphidiploid hybrids demonstrated an average yield increase of
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12% over control varieties, making them economically viable for large-scale production. The
increased yield can contribute to improving the income of local farmers and enhancing the
overall productivity of the region’s cotton industry.

Genetic Stability: Genetic analysis confirmed the hybrids’ amphidiploid status and stable
expression of targeted traits. The presence of drought and salt tolerance markers was
consistent across multiple generations, indicating that these hybrids can maintain their
resilience under stressful conditions in subsequent plantings. Here's a structured discussion
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of the findings from the research on the early-maturing cotton variety, presented in a tabular
format for clarity.

Control Amphidiploid

Trait
Varieties |Hybrids

Observations

The hybrids matured 15-20 days earlier than
100-110 days control varieties, enabling early harvest and
reducing exposure to late-season stress factors.

Amphidiploid hybrids showed a 25% higher
Drought Moderate High sur\./ival rate under drought conditions,
Tolerance attributed to enhanced root vigor and water-

use efficiency.

Days to||120-130
Maturity days

The hybrids adapted well to saline soils,

Saline Soil||Low to Hich maintaining growth and vigor where control
i
Tolerance |[Moderate & varieties exhibited reduced biomass and leaf|
wilting.

Fiber length was improved by 8% in the
Fiber Length|28-30 mm |32-34 mm hybrids, aligning with high-quality standards
required in textile manufacturing.

Amphidiploid hybrids demonstrated superior

Fib

S;r:; th 29-31 g/tex ||33-35 g/tex fiber strength, making them more suitable for
g high-quality yarn and fabric production. 5
Fiber 4550 4.9-4.4 The hybrids produced finer f.ibers, improving é

. ) , , ) softness and the overall quality of the cotton
Fineness micronaire |micronaire _ o
for textile purposes. g
30-3.5 Yield increased by an average of 12% over f.
Yield o 3.8-4.0 tons/ha |[control varieties, making these hybrids —
tons/ha . . . . )
economically viable for farmers in the region. =
72}
Genetic The hybrids consistently expressed drought 2
Stabilit Variable Stable and salt tolerance traits, suggesting genetic <+
y stability across multiple generations. g
The table above illustrates the comparative performance of the amphidiploid hybrids relative %
to traditional control varieties. The hybrids demonstrate clear advantages in terms of early >
maturation, environmental adaptability (notably to drought and salinity), and superior fiber E
quality. Yield improvements also contribute to the economic viability of these hybrids, which <
p—

hold promise for enhancing cotton production under the challenging conditions of the
Republic of Karakalpakstan. The genetic stability observed in these hybrids suggests their
suitability for long-term agricultural strategies aimed at sustainable cotton production in arid
regions.

3D bar chart illustrating the comparative performance of control varieties and amphidiploid
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hybrids across key traits. Each trait is measured on an arbitrary performance scale to

showcase differences in days to maturity, drought tolerance, saline soil tolerance, fiber quality
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metrics, yield, and genetic stability. The chart highlights the advantages of the amphidiploid
hybrids in these essential areas for cotton cultivation in challenging environments fig-1.
Performance Comparison of Cotton Varieties: Control vs Amphidiploid Hybrids

R Control Varieties
mmm Amphidiploid Hybrids

Fig-1. 3D bar chart illustrating the comparative performance of control varieties and
amphidiploid hybrids across key traits.

Consultation

This research into developing an early-maturing cotton variety based on amphidiploid
hybrids of G. thurberi Tod. and G. raimondii Ulbr. benefits from a multidisciplinary approach,
involving genetics, plant physiology, and agronomy. Consultation with experts in cotton
breeding, environmental stress adaptation, and fiber quality analysis is essential to optimize
the breeding process and assess the field performance of hybrids under the specific
conditions of Karakalpakstan. Additionally, collaboration with agronomists experienced in
Central Asian climates provides valuable insights into regional agricultural practices and
challenges.
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