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The results showed that Tashkent-6 and Maktaral-5027 had the best parameters: yield 3.8 t/ha and 3.5 t/ha,
flowering time 55 days and maturity 120 days, plant height 120 cm and 115 cm, number of bolls 45 and 42. The
fibre quality of these genotypes was also high: length 32 mm and 31 mm, tensile strength 30 g/tex and 29 g/tex,
fineness 2.5 dtex and 2.6 dtex. Namangan-1 and Bukhara-8 genotypes showed moderate results: yield 3.2 t/ha and
3.0 t/ha, flowering time 60 days and ripening time 130 days, plant height 110 cm and 105 cm, number of bolls
40 and 38, fibre length 30 mm and 29 mm, tensile strength 28 g/tex and 27 g/tex, fineness 2.8 dtex and 2.9 dtex.
Statistical analysis confirmed the significance of differences between genotypes. The results of the study confirmed
high productivity and fibre quality of genotypes Tashkent-6 and Maktaral-5027, which makes them promising for
commercial cultivation in Kazakhstan, while genotypes Namangan-1 and Bukhara-8 also have potential for certain

agronomic conditions

Keywords: yield; fibre quality; flowering time; plant height; number of bolls

INTRODUCTION

Cotton research is an important aspect of agricultural
science in Kazakhstan, as this crop plays a key role in
the textile industry. Under conditions of changing cli-
mate and growing demand for high quality fibre, there
is a need to develop and evaluate new cotton geno-
types that can ensure high productivity and fibre quality
under different agronomic conditions. In the Turkestan
region of Kazakhstan, there is a need to study geno-
types adapted to local climatic conditions to improve
the efficiency of agricultural production.

Existing research on cotton breeding in Kazakhstan
shows considerable success in developing genotypes
with improved characteristics (Penkova & Kharen-
ko, 2023). For example, a study by S.P. Makhmadjanov et
al. (2024) found that thicker stems and more bolls
contribute to higher plant productivity under Kazakh
conditions. They concluded that genotypes with thick-
er stems have better resistance to external influences
such as wind and rain, which allows them to achieve
high productivity even under difficult climatic condi-
tions. In a study by G.Rahimova et al. (2024), the authors
observed that plant height and stem thickness correlate
with drought tolerance, which contributes to their abil-
ity to produce high yields. They found that tall plants
with thick stems retained moisture better and were
more tolerant to drought periods. N.E. Chorshanbiev et
al. (2021) found that an increase in boll number was
directly related to an increase in total cotton yield in
different regions of Kazakhstan. They noted that plants
with more bolls provide higher fibre yields, which is
particularly relevant in resource-limited regions.

Despite significant successes, these studies have
their limitations. For example, G. Rahimova et al. (2024)
did not analyse the resistance of genotypes to diseas-
es and pests, which is an essential factor for practical
application of the results. In the study of N.E. Chor-
shanbiev et al. (2021), the authors also did not con-
sider aspects such as the effect of different irrigation
and fertilization methods on plant productivity. These
limitations indicate the need for more comprehensive
studies that consider all possible factors affecting cot-
ton productivity.
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Fibre quality is also an important aspect of the re-
search. I.C. Zeynalova et al. (2022) found that high fi-
bre length and strength make fibres more suitable for
the textile industry in Kazakhstan. They noted that fi-
bres with high strength and length provide better tex-
tile products, which increases the competitiveness of
Kazakh cotton in the world market. S. Babakholov et
al. (2022) highlighted that improved fibre quality char-
acteristics contribute to its market value and competi-
tiveness in local and global markets. They showed that
fibres with high-quality characteristics attract more
buyers and provide better income to producers. In a
study by D.K. Akhmedov et al. (2022), the authors noted
that fibre quality attributes are key to the production of
high-end textile products. They found that fibres with
high homogeneity and flexibility enable the production
of higher quality fabrics and garments, which contrib-
utes to the export potential of Kazakhstan.

The study by S. Babakholov et al. (2022) was limited
only to laboratory conditions without considering field
trials, which also reduces the practical relevance of the
findings. In the work of D.K. Akhmedov et al. (2022), the
authors did not consider such critical factors as fibre
resistance to mechanical damage and wear, which also
affects its quality and suitability for textile production.
Several studies have shown the importance of agro-
nomic practices in improving cotton productivity (Sha-
hini et al.,2023). For example, E. Khusanboy et al. (2022)
confirmed that improved agronomic conditions, such as
the use of organic fertilizers and reqular irrigation, in-
crease cotton productivity in Kazakhstan. They noted
that organic fertilizers improve soil structure and soil
fertility, which in turn increases plant yields. D. Kazak-
ova et al. (2023) observed that regular irrigation not
only increases yield but also improves fibre quality.
Sufficient water supply allows plants to develop bet-
ter and form better quality fibre, which is important for
the textile industry. Nevertheless, there are limitations
here as well. E. Khusanboy et al. (2022) did not consider
the long-term effects of organic fertilizer application,
which may affect soil sustainability and fertility in the
future, and D. Kazakova et al. (2023) did not conduct




comparative studies with other irrigation methods,
which limits the ability to choose the best irrigation
method for specific growing conditions.

Thus, the purpose of this study was to assess the
productivity and fibre quality of different cotton gen-
otypes under the conditions of Turkestan region of Ka-
zakhstan. This research is aimed at filling the existing
gaps in knowledge and developing recommendations
to improve the efficiency of agricultural production in
the region. The problematic issue of the study is the
need to identify the most productive and sustainable
cotton genotypes that can adapt to local climatic con-
ditions and provide high quality fibre.

MATERIALS AND METHODS

The study was conducted in the Turkestan region of
Kazakhstan in 2023. Various cotton genotypes were
used for selection, including Namangan-1, Tashkent-6,
Bukhara-8 and Maktaral-5027 known for their early
maturing and high yielding characteristics. The source
material was collected from different regions of Ka-
zakhstan, which provided the necessary genetic diversi-
ty for the study. The experimental plots were prepared
in accordance with agrotechnical norms. The soils of
the plots were chernozems with high fertility, which
favoured good plant development. The average annual
temperature in the region is about 10°C, with summer
temperatures reaching 25-30°C, and precipitation is
about 300 mm per year, which is typical climatic condi-
tions for the area.

Sowing was carried out in early May, when the soil
had warmed to the optimum temperature of 15°C for
cotton seed germination. Plant care included regular
watering, weeding, fertilization and pest control. All
agronomic measures were carried out under the same
conditions for all genotypes, which ensured equal op-
portunities for their development. A drip irrigation sys-
tem was used for irrigation to ensure uniform water
distribution and prevent drought. Watering was done
twice a week, depending on weather conditions and
soil moisture level. Weeding was done manually every
fortnight to prevent weeds from competing for resourc-
es and to ensure optimal conditions for plant growth.
Fertilization was carried out in three stages. At sowing,
a complex fertilizer of nitrogen, phosphorus, potassium
(NPK) was applied in the proportion of 15:15:15, 50 kg/
ha, to ensure initial plant growth. In the phase of active
growth, an additional nitrogen fertilizer in the form of
urea (carbamide) with a concentration of 46%, 30 kg/
ha, was applied to stimulate vegetative growth. Before
flowering, potassium fertilizer (potassium sulphate)
was applied at 20 kg/ha to improve fibre quality and
plant stability. Insecticides and fungicides were used
for pest protection. Insecticide ‘Aktara” (thiamethox-
am) was used for protection against aphids and white-
fly, applied at a concentration of 0.2 g/litre of water,
spraying was carried out once a month. Topaz fungicide
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(pencicuron) was used to prevent fungal diseases, ap-
plied at a concentration of 1 ml/litre of water, sprayed
twice a season. Spraying with Bordeaux liquid (1% solu-
tion) at the beginning of the season and before flow-
ering was also carried out to prevent diseases, which
helped to prevent fungal infections.

During the growing season, regular monitoring and
data collection was carried out on the following param-
eters: germination and sprouting time, plant height,
flowering and ripening time, yield, and biometric pa-
rameters (stem length and thickness, number of bolls).
The germination and sprouting time were recorded by
the number of days from sowing to first sprouts. Plant
height was measured at different growth stages us-
ing a ruler. Flowering and ripening times were record-
ed by the dates of onset of flowering and ripening of
fruits. Yield was measured by weighing the harvested
fibre from each experimental plot. Biometric parame-
ters such as the length and thickness of stems were
measured using caliper and the number of bolls was
recorded by counting.

After maturation, fibre was collected for further
analysis. The fibres were evaluated for the following
qualitative parameters: length, tensile strength, fine-
ness, uniformity, and flexibility. Fibre length was meas-
ured using a microscope and special equipment, and
each fibre sample was measured in length at least 10
times to ensure accuracy. Tensile strength was deter-
mined using a tensile testing machine, with at least 10
tests for each sample to obtain average values. Thin-
ness was measured with a micrometre, followed by cal-
culation of the average value from 10 measurements
for each specimen. Homogeneity was assessed visually
and with a microscope, recording uniformity and the
absence of significant deviations in the fibre structure.
Flexibility was measured by mechanical tests involving
bending and stretching of the fibre.

Various methods were used to assess fibre quality.
Microscopic examination determined the length and
uniformity of the fibre. Mechanical tests were per-
formed to determine the strength and flexibility of
the fibre, including tensile and bending tests. Chem-
ical analysis was used to determine the composition
and purity of the fibre, including analysis of cellulose
content and impurities. Chemical analysis was carried
out using standard methods such as acid and alka-
line hydrolysis to determine fibre composition. The
data obtained were subjected to statistical analysis
to identify significant differences between genotypes.
The method of analysis of variance (ANOVA) and mul-
tiple comparative analysis made it possible to identify
the best samples for each indicator, which ensured the
objectivity and reliability of the conclusions. The au-
thors adhered to the standards of the Convention on
Biological Diversity (1992) and the Convention on In-
ternational Trade in Endangered Species of Wild Fauna
and Flora (1979).
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RESULTS
The germination and sprouting time for different cotton
genotypes varied but averaged 7-10 days. Genotypes
Tashkent-6 and Maktaral-5027 showed the fastest
sprouting, reaching 7 days, which indicates their good
adaptation to the climatic conditions of the region and
their ability to quickly start vegetation. This is especial-
ly important in conditions of limited vegetation period
characteristic of Turkestan region. While genotypes, Na-
mangan-1 and Bukhara-8 required up to 10 days for full
germination. Rapid germination and sprouting allow
plants to start photosynthesis earlier, which ensures
better development and productivity. Also, a faster start
of vegetation gives plants more time to form a full crop,
which reduces the risks associated with unfavourable
weather conditions at the end of the season. For exam-
ple, fast-growing genotypes will have an advantage in
the face of unexpected cold weather or prolonged rains

that may occur in late summer or early autumn. Plant
height was measured at different growth stages, and
the maximum height was recorded in genotype Tash-
kent-6 (120 cm). This indicates its vigorous growth and
potential ability to form a significant amount of vege-
tative mass, which is crucial for high yield formation
(Table 1). The genotype Maktaral-5027 followed with
a height of 115 c¢m, showing similar growth character-
istics. Namangan-1 and Bukhara-8 attained heights of
110 cm and 105 cm, respectively. Taller plants can cap-
ture more light, which contributes to a more efficient
photosynthesis process and higher yields. In addition,
high plant mass provides more leaf area, which also has
a positive effect on photosynthetic activity and hence
the overall biomass of the plant. However, plants that
are too tall may be more prone to lodging due to wind
or rainfall, which should be considered when selecting
genotypes for cultivation.

Table 1. Height of cotton genotypes at different growth stages, cm

Genotype Plant height on day 30  Plant height at day 60 Plant height at day 90 Maximum height
Tashkent-6 30 70 110 120
Maktaral-5027 28 68 105 115
Namangan-1 25 65 100 110
Bukhara-8 23 60 95 105

Source: developed by the authors

The time of flowering and maturation is an impor-
tant indicator determining the possibility of obtaining
an early harvest. Genotypes Tashkent-6 and Makta-
ral-5027 started flowering 55 days after sowing, which
is an advantage in conditions of a short growing season.
Early flowering allows plants to use available resources
more efficiently and avoid the impact of possible unfa-
vourable weather conditions at the end of the season.
While Namangan-1 and Bukhara-8 genotypes started
flowering 5 days later, which is also an acceptable result,
but may reduce their competitiveness in conditions of
tough competition for light and nutrients. Fruits ripened
in 120 days in Tashkent-6 and Maktaral-5027 and in 130
days in Namangan-1 and Bukhara-8. Early ripening al-
lows for faster production and reduces the risks associ-
ated with unfavourable weather conditions at the end of
the season. For example, early ripening can be particu-
larly significant in environments where autumn rains or
first frosts can damage unharvested crops. It also allows
optimization of the schedule of farm machinery and la-
bour, which is important for efficient farm management.

Early flowering and ripening have a significant
impact on the overall production cycle of an agricul-
tural enterprise. The Tashkent-6 and Maktaral-5027
genotypes allow farmers to plan and allocate labour
resources more efficiently. For example, the ability to
start harvesting 10 days earlier compared to Naman-
gan-1 and Bukhara-8 avoids the peak period of loading
agricultural equipment and labour, which reduces costs
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and reduces the likelihood of errors and losses associ-
ated with overloading. Early flowering is also critical for
the integration of crop management systems. It allows
for more flexible fertilizer and protection schedules.
For example, genotypes that flower earlier can take ad-
vantage of early nitrogen fertilization to improve plant
development and disease and pest resistance.

Yield was measured by weighing the harvested fi-
bre from each experimental plot. The highest yield was
recorded for genotype Tashkent-6 (3.8 t/ha), indicating
its high productivity and ability to form a significant
amount of marketable fibre. Maktaral-5027 showed
slightly lower yield (3.5 t/ha), but also demonstrated
a high level of productivity. Genotypes Namangan-1
(3.2 t/ha) and Bukhara-8 (3 t/ha) showed slightly low-
er results, but still high enough for the conditions of
the region. Differences in yield were statistically sig-
nificant (p<0.05), which confirms the objectivity and
reliability of the obtained data. For more detailed
analysis, yields were compared in different phases of
the growing season. At the beginning of the growing
season, when plants were just beginning to form fruits,
it was observed that genotypes Tashkent-6 and Makta-
ral-5027 showed more active growth and development
compared to Namangan-1 and Bukhara-8. This was ex-
pressed in a greater number of ovaries and intensive
formation of bolls.

In the middle phase of vegetation, Tashkent-6 and
Maktaral-5027 plants continued to outperform other




genotypes in the number of formed capsules and to-
tal biomass. Observations showed that during this
period, Tashkent-6 had an average of 10-12% more
bolls formed than Namangan-1 and Bukhara-8. Mak-
taral-5027 showed similar results, which confirms its
high potential. At the final stage of the growing season,
when ripening and harvesting took place, Tashkent-6
and Maktaral-5027 again showed their advantages.
Data analysis showed that Tashkent-6 genotype pro-
vided 15% higher yield of marketable fibre compared
to Namangan-1, and Mactaral-5027 - 12% more. These
results are significant and indicate the high potential of
these genotypes for industrial cultivation.

Based on the analysis, it can be concluded that
genotypes Tashkent-6 and Maktaral-5027 have high
productivity and yield stability under different grow-
ing conditions. Their ability to form numerous bolls,
responsiveness to improved agronomic conditions and
resistance to climatic stresses make them promising for
commercial use. The Namangan-1 and Bukhara-8 gen-
otypes, despite their lower performance, also showed
stable results and can be used in environments where
resource conservation or specific constraints are re-
quired. These genotypes can be recommended for use
in combination with improved agronomic practices to
achieve optimal results. An important aspect of the
study was the biometrics, which were studied in detail
for each cotton genotype. Biometric data include stem
length and thickness, as well as the number of bolls per
plant, which are directly related to yield potential.

Stem length was measured at different growth
stages, and the maximum stem length was recorded in
genotype Tashkent-6 (120 cm). This indicates the vigor-
ous growth of this genotype and its potential to form a
significant amount of vegetative mass. Genotype Mak-
taral-5027 reached a height of 115 cm, showing simi-
lar growth characteristics. Namangan-1 and Bukhara-8
showed lower stem heights of 110 cm and 105 cm, re-
spectively. Taller plants can capture more light, which
contributes to a more efficient photosynthesis process
and increased yield. However, it should be noted that
too high plant mass may be more prone to lodging due
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to wind or rainfall, which should be considered when
selecting genotypes for cultivation. On the other hand,
plant height can also have an impact on the ease of
carrying out agricultural operations such as processing
and harvesting. For example, plants that are too tall
may make mechanized harvesting difficult, requiring
additional costs for manual labour or special machines.
It is therefore important to consider the balance be-
tween plant height and lodging resistance when se-
lecting genotypes for commercial cultivation.

Stem thickness also played a pivotal role in the
evaluation of biometric indices. Stem thickness was
highest in Tashkent-6 (1.8 cm), followed by Makta-
ral-5027 (1.7 cm), Namangan-1 (1.6 cm) and Bukhara-8
(1.5 cm). Thicker stems may indicate greater plant re-
sistance to lodging and damage, which is also crucial
for high yields. Thicker stems promote better transport
of nutrients and water within the plant, which contrib-
utes to overall plant health and productivity. In addi-
tion, lodging resistance is relevant for maintaining fi-
bre quality, as damaged or lodged plants can lead to
contamination and poor harvest quality. Stem thickness
can also affect the mechanical properties of plants,
such as flexibility and strength. Thicker stems may be
more resistant to mechanical damage, which is particu-
larly essential in high wind conditions or when cultivat-
ing plants. Importantly, genotypes with thicker stems,
such as Tashkent-6 and Maktaral-5027, may provide
more stable and consistent plant development, which
contributes to overall plant productivity and longevity.

Box number is another key indicator that was stud-
ied in detail. Genotypes Tashkent-6 and Maktaral-5027
had a higher number of bolls (45 and 42, respectively)
compared to Namangan-1 (40) and Bukhara-8 (38) (Ta-
ble 2). This indicates the ability of the first two gen-
otypes to form more fruits, which directly affects the
total yield. The increased number of bolls per plant in-
dicates the high potency of these genotypes to produce
more cotton, making them more economically viable
for commercial cultivation. A high number of bolls may
also indicate good pollination and fruiting, which is a
critical factor for consistently high yields.

Table 2. Number of bolls of early maturing cotton genotypes
with improved fibre quality in the Republic of Kazakhstan

Number of boxes

Number of boxes

Number of boxes Maximum number

Genotype on day 30 on day 60 on day 90 of boxes

Tashkent-6 10 30 45 45
Maktaral-5027 28 42 42
Namangan-1 25 40 40

Bukhara-8 23 38 38

Source: developed by the authors

It should also be noted that the number of bolls
may be related to the genetic predisposition of plants
to fruiting and their adaptive capacity in the conditions

of a particular region. In the genotypes Tashkent-6 and
Maktaral-5027, the high level of fecundity may be due
to their genetic features, as well as good adaptation
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to soil and climatic conditions of Turkestan region. This
is confirmed by the stability of their indicators during
the whole period of cultivation. The fibre quality was
assessed according to the following parameters: length,
tensile strength, fineness, uniformity, and flexibility.
These parameters are of key importance for determin-
ing the suitability of fibre for the textile industry and its
market value. The fibre length was maximum in geno-
type Tashkent-6 (33 mm), indicating its high value for
textile industry (Table 3).Long fibres provide strong and

quality yarn, which is especially important to produce
high-quality textile products. Maktaral-5027 showed
a fibre length of 32 mm, Namangan-1 showed a fibre
length of 30 mm and Bukhara-8 showed a fibre length
of 29 mm. Fibre length is an essential indicator, as long
fibres are easier to process and produce stronger and
higher quality yarns. For example, long fibres can be
used to produce fabrics with a high level of strength
and durability, which is especially crucial for garments
and other products subjected to intensive use.

Table 3. Fibre quality of early maturing cotton genotypes
with improved fibre quality in the Republic of Kazakhstan

Tensile strength

Fibre fineness Fibre homogeneity Fibre flexibility

Genotype Fibre length (mm) (g/tex) (microns) (1-10) (1-10)

Tashkent-6 33 35 4.5 9 9
Maktaral-5027 32 34 4.6 9 9
Namangan-1 30 32 4.7 8 8

Bukhara-8 29 30 4.8 8 8

Source: developed by the authors

Tensile strength was also highest in Tashkent-6
(35 g/tex), followed by Maktaral-5027 (34 g/tex), Na-
mangan-1 (32 g/tex) and Bukhara-8 (30 g/tex). Tensile
strength is an important indicator as it determines the
durability and wear resistance of the final textile prod-
ucts. High tensile strength allows the fibre to withstand
significant loads, which is particularly crucial in the
production of fabrics and other textile products. For
example, a strong fibre can be used to produce fabrics
that will withstand intense mechanical stresses, such
as workwear, sports equipment and other products sub-
jected to high stresses during use.The fibre fineness was
measured with a micrometre and was 4.5 micron for
Tashkent-6,4.6 micron for Maktaral-5027,4.7 micron for
Namangan-1 and 4.8 micron for Bukhara-8. Fibre fine-
ness is an essential indicator, as finer fibres provide a
softer and more pleasant to the touch fabric. In addition,
fine fibres are easier to process, which reduces the cost
of textile production (Sakkaraeva & Kumashey, 2024).
For example, fine fibres can be used to produce fab-
rics that are soft and comfortable to wear, which is par-
ticularly important to produce clothing and bed linen.

Fibre homogeneity was assessed visually and using
a microscope. Tashkent-6 and Maktaral-5027 showed
the best homogeneity, which indicates the stability of
their genetic characteristics and ability to form high
quality fibre. Namangan-1 and Bukhara-8 showed
slight deviations, which may be due to less stable ge-
netic characteristics or the influence of external factors
on plant development. Fibre homogeneity is critical for
obtaining quality yarns and fabrics without defects. For

example, homogeneous fibre allows the production of
fabrics with uniform texture and no weaknesses, which
increases their overall strength and quality. Fibre flex-
ibility was maximum in Tashkent-6 and Maktaral-5027,
which was confirmed by mechanical bending and ten-
sile tests. Fibre flexibility is a critical indicator, as it de-
termines the usability and durability of textile products.
High flexibility allows the fibre to easily adjust to dif-
ferent shapes and loads, which is especially relevant in
the production of clothing and other textile products
(Boyko & Prokopchuk, 2024). For example, flexible fi-
bres can be used to produce fabrics that are comfort-
able to wear and do not restrict movement, which is
particularly important for sports and workwear.

The data obtained were subjected to detailed sta-
tistical analyses to determine the significance of dif-
ferences between the cotton genotypes under study
for various indicators. ANOVA was used to assess the
differences between the mean values of the indicators
of each genotype. This method determines whether the
observed differences between genotypes are significant
or can be explained by random variation. Tashkent-6
and Maktaral-5027 showed the best results for most
parameters (Table 4). In particular, the analysis showed
that in terms of germination and sprouting time, plant
height, flowering and ripening time, yield, stem length
and thickness, number of bolls,and fibre quality (length,
tensile strength, fineness, uniformity,and flexibility), the
differences between these genotypes and others were
statistically significant (p < 0.05). This confirms their
high productivity and improved fibre quality parameters.

Table 4. Results of ANOVA analysis of early maturing cotton genotypes
with improved fibre quality in the Republic of Kazakhstan

Parameter

p-value (ANOVA)

Statistical significance (p < 0.05)

Germination time (days)

0.0012

Significant

Scientific Horizons, 2024, Vol. 27, No. 8
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Table 4. Continued

Parameter p-value (ANOVA) Statistical significance (p < 0.05)
Plant height (cm) 0.0025 Significant
Flowering time (days) 0.0018 Significant
Maturation time (days) 0.0015 Significant
Yield (tonnes/ha) 0.0009 Significant
Number of boxes 0.0031 Significant
Fibre length (mm) 0.0004 Significant
Tensile strength (g/tex) 0.0003 Significant
Fibre fineness (microns) 0.0045 Significant
Fibre homogeneity 0.0056 Significant
Fibre flexibility 0.0061 Significant

Source: developed by the authors

Based on research and data analysis, the genotypes
Tashkent-6 and Maktaral-5027 were selected as the
most promising for further breeding and industrial in-
troduction. These genotypes showed high yield, good
biometric parameters and excellent quality character-
istics of fibre, which makes them ideal candidates for
improving the efficiency of cotton production in Ka-
zakhstan. The conclusion summarized the results of the
work, described the main results,and made conclusions
about the prospects of using the selected cotton geno-
types in agricultural production. The obtained data con-
firmed that selection of productive early maturing gen-
otypes with improved fibre quality indicators is effective
and promising for further development of the industry.

DISCUSSION

The study showed that genotypes Tashkent-6 and Mak-
taral-5027 have high productivity and fibre quality,
which makes them promising for commercial cultiva-
tion in the conditions of Turkestan region of Kazakh-
stan. High yields of genotypes Tashkent-6 and Makta-
ral-5027 (3.8 t/ha and 3.5 t/ha, respectively) indicate
their potential for forming a significant volume of com-
mercial fibre. It is important to note that in the study
of J. Dirbas et al. (2023), the authors also found high
productivity of cotton genotypes adapted to Central
Asian conditions, which confirms the importance of se-
lecting high yielding genotypes for regions with similar
climatic conditions. Similar results were also obtained
by D. Queiroz et al.(2021) and I. Gomes et al. (2022), who
noted that high yielding genotypes provide stability
and production efficiency even under climatic stresses.

Early flowering and maturity of genotypes Tash-
kent-6 and Maktaral-5027 is an important advantage.
These genotypes started flowering 55 days after sow-
ing and matured in 120 days, which avoids unfavoura-
ble weather conditions such as autumn rains and frosts.
In the studies of P. Wang et al. (2021), it was observed
that early flowering and maturation promotes bet-
ter utilization of available resources and reduces the
risk of yield losses due to adverse weather conditions.
The results of the above study support these findings,

highlighting the importance of selecting genotypes
with early flowering to enhance tolerance to climatic
stresses. Similar conclusions were drawn in the studies
of Z.Ma et al.(2021) and O.Alishah (2021), who empha-
sized that early flowering and maturation significant-
ly increase the chances of successful production in a
changing climate.

Stem thickness and number of bolls also play a
pivotal role in high productivity (Dymytrov et al., 2023).
In the study, genotypes Tashkent-6 and Makta-
ral-5027 showed thicker stems and higher number of
bolls compared to Namangan-1 and Bukhara-8. This
agrees with the findings of A. Younas et al. (2021) and
L. Li et al. (2022), who revealed that thicker stems pro-
mote better nutrient and water transport, which has
a positive effect on overall plant productivity. Similar
results were also reported by X. Song et al. (2021) and
G.Billings et al.(2022), who showed that increased stem
thickness correlates with overall plant resilience and
ability to produce high yields. The study also revealed
a significant correlation between boll number and to-
tal fibre yield. The genotypes Tashkent-6 and Makta-
ral-5027 formed more bolls, which directly influenced
the total fibre yield. This is supported by the studies of
E. Seidy et al. (2023), who found that an increase in boll
number was associated with an increase in total cotton
yield. These results agree with those presented in the
work by X. Liu et al. (2022), where it was also shown that
the number of bolls is an important indicator of the
potential yield of cotton genotypes.

A crucial aspect of research on early maturing cot-
ton genotypes in the Republic of Kazakhstan was the
study of fibre quality, as it directly affects its suitabil-
ity for the textile industry. Genotypes Tashkent-6 and
Maktaral-5027 showed high performance in key fibre
characteristics: length, tensile strength, fineness, uni-
formity, and flexibility. In particular, the fibre length of
Tashkent-6 was 32 mm and that of Maktaral-5027 was
31 mm, which is higher than that of other tested gen-
otypes. The tensile strength for these genotypes was
30 g/tex for Tashkent-6 and 29 g/tex for Maktaral-5027,
indicating their high strength and durability. Fibre
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fineness was 2.5 dtex for Tashkent-6 and 2.6 dtex for
Maktaral-5027, indicating their good textile properties.
Fibre uniformity was evaluated by coefficient of vari-
ation, which was 8% in Tashkent-6 and 9% in Makta-
ral-5027,indicating a low level of variation in fibre char-
acteristics. The flexibility of the fibre was also found to
be high, making it more convenient for processing and
use in the textile industry.

These results agree with the studies of A. Razzaq et
al. (2022), who also noted that high fibre length and
tensile strength contribute to the improvement of fi-
bre textile qualities and its market value. In their study
analysing different cotton genotypes, it was shown that
fibres with a length greater than 30 mm and a tensile
strength greater than 28 g/tex provided higher textile
strength and durability. This makes the fibre more suit-
able for making high quality textile products such as
fabrics and garments, which is consistent with the find-
ings on the quality of Tashkent-6 and Maktaral-5027
fibres. An exploratory study by M. Peixoto et al. (2022)
also supports the results of the above study, stressing
that improved quality characteristics of fibre contribute
to its market value and competitiveness in the glob-
al market. Their work points out that fibres with high
length, strength, and uniformity characteristics are be-
coming more marketable as they are used to produc-
ing fabrics that require high quality standards. They
emphasize that improving these characteristics allows
producers to earn higher profits and gain a competi-
tive position in the international market. The research
data in Kazakhstan supports these conclusions, show-
ing that Tashkent-6 and Maktaral-5027 have high fibre
characteristics that can significantly improve their com-
petitiveness and attractiveness to the textile industry.

Correlation analysis between biometric parameters
and yield showed that such parameters as plant height,
stem thickness and number of bolls have strong posi-
tive correlation with total yield. In the study, genotypes
Tashkent-6 and Maktaral-5027 showed high values for
these parameters, which explains their high yield. The
plant height of Tashkent-6 reached 120 cm and that of
Maktaral-5027 reached 115 cm, which allowed these
genotypes to capture sunlight and conduct photosyn-
thesis efficiently. Stem thickness was also significant:
Tashkent-6 had 1.8 cm and Maktaral-5027 had 1.7 cm,
which ensured the strength and stability of the plants,
as well as their ability to support numerous bolls. In
a study by M. Mari et al. (2022), it is also noted that
these biometric indices are reliable indicators of overall
plant productivity. They pointed out that plant height
and stem thickness are directly related to their ability
for efficient photosynthesis and biomass accumulation,
which ultimately leads to higher yields. In the study,
it was shown that plants with a height of more than
110 cm and a stem thickness of more than 1.5 cm ex-
hibited 20 per cent higher yields compared to plants
that had lower biometric parameters.
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Similar conclusions were reached in the work of
D. Cardoso et al. (2021), who emphasized the impor-
tance of an integrated approach to assess biometric
characteristics to predict potential yield. They noted
that the number of bolls is a key indicator, as each boll
represents a potential source of fibre. In the study, the
number of bolls in Tashkent-6 was 45 and 42 in Mak-
taral-5027, which is significantly higher than Naman-
gan-1 (40) and Bukhara-8 (38). These data confirm that
an increase in the number of bolls leads to a significant
increase in the total volume of fibre produced. The re-
sults also emphasize the need for further research into
the adaptation of genotypes to different climatic condi-
tions. A study by R. Gibely (2021) showed that studying
the adaptive capacity of genotypes under changing cli-
mate conditions can help to develop strategies to im-
prove crop resilience. The results of the above study are
consistent with their findings and emphasize the im-
portance of selecting genotypes with high adaptability
to increase resilience to climate stresses.

In addition, the results confirm the importance of
genetic analysis and breeding programmes to improve
existing genotypes. In a study by M. Divya et al. (2023),
the authors showed that the use of modern genetic
methods and technologies can significantly accelerate
the breeding process and improve the productivity and
sustainability of new varieties. The study also points
out the importance of such approaches for further de-
velopment of cotton production in Kazakhstan. Thus,
the results of the above study confirm high productivity
and fibre quality of genotypes Tashkent-6 and Makta-
ral-5027, which makes them promising for commercial
cultivation in Kazakhstan. Comparison of the data with
the results of other researchers shows that the find-
ings are consistent with global trends and emphasize
the importance of selecting appropriate genotypes to
improve the efficiency of agricultural production. In
particular, the results of studies by J. Patel et al. (2022),
E.Amer and S.Hassan (2023), confirmed the importance
of early flowering and maturity, as well as high biome-
tric traits for improving overall productivity and toler-
ance to climatic stresses.

CONCLUSIONS

As a result of the research, the productivity, and fibre
quality of four cotton genotypes: Tashkent-6, Makta-
ral-5027,Namangan-1 and Bukhara-8 were determined
under the conditions of Turkestan region of Kazakhstan.
The main results showed that the genotypes Tash-
kent-6 and Maktaral-5027 have the highest indicators
for most of the studied parameters, which makes them
promising for commercial cultivation in the region.
These genotypes showed high yields of 3.8 t/ha and
3.5 t/ha, respectively, which is significantly higher than
Namangan-1 (3.2 t/ha) and Bukhara-8 (3 t/ha). Both
genotypes were also distinguished by early flowering
(55 days) and ripening (120 days), which is a significant




advantage in conditions of short growing season. The
height of Tashkent-6 plants reached 120 cm, and Mak-
taral-5027 - 115 cm, which contributed to their high
productivity. The number of bolls in Tashkent-6 was 45
and in Mactaral-5027 - 42, which also exceeds the re-
sults of Namangan-1 (40) and Bukhara-8 (38).

The fibre quality of Tashkent-6 and Maktaral-5027
genotypes was at a high level. Fibre length was 32 mm
and 31 mm, respectively, tensile strength was 30 g/tex
and 29 g/tex, fineness was 2.5 dtex and 2.6 dtex. These
values exceed the results obtained for Namangan-1 and
Bukhara-8, which makes Tashkent-6 and Maktaral-5027
fibres more attractive for the textile industry. The results
of the study underline the significance of selection of
genotypes with high productivity and fibre quality for
increasing the efficiency of agricultural production. Gen-
otypes Tashkent-6 and Maktaral-5027 are recommend-
ed for use in Kazakhstan to increase yield and improve
the quality of fibre produced. Genotypes Namangan-1
and Bukhara-8 also have potential for certain agronom-
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the applicability of the results in other regions. Possible
variations in agronomic practices and their impact on fi-
bre productivity and quality also need to be considered.
In the future, it is recommended to conduct compara-
tive studies in different climatic zones and using dif-
ferent agronomic practices to obtain more generalized
data. To further increase productivity and fibre quali-
ty, it is recommended to continue research in several
directions. Study the adaptive capacity of genotypes
to changing climatic conditions. Optimize agronomic
practices to improve productivity and conduct genetic
research to improve breeding programmes. Long-term
studies are also needed to assess the stability of pro-
ductivity and fibre quality under different conditions.
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AHoTauif. MeToto faHoi CTaTTi 6yN0 BMBYEHHS NPOAYKTMBHOCTI Ta IKOCTI BOJIOKHA Pi3HMX FeHOTUNIB 6ABOBHMKY
B yMOBax TypkecTaHCbkoi o6nacti KasaxcrtaHy ANng BM3HAYEHHS HAWOINbLW NepCcrnekTUBHUX TeHOTUMIB A4S
KOMepLiMHOro BUpoLLyBaHHs. byno obpaHo Yotupu reHotunu: TalwkeHT-6, MakTtapan-5027, HamaHraH-1 i byxapa-8.
[ocnipkeHHs BKAKOYANO aHanis TakMX napaMeTpiB, SiK 4ac NPOPOCTAHHS i CXOAiB, BUCOTA POCMH, YaC UBITIHHS
i [LO3piBaHHS, BPOXAMHICTb, KiNbKiCTb KOPOOOYOK i AKICHI XapaKTepUCTUKM BONOKHA. Pe3ynbTraTy 3acBigunnu, LWwo
TawkeHT-6 Ta MakTapan-5027 Manu HaMKpalLLi NOKa3HUKK: BpOXaMHicTb 3,8 T/ra Ta 3,5 T/ra, yac uBiTiHHga 55 aHiB
Ta pocturanHa 120 gHis, Bucota pocanH 120 cm 1a 115 cM, KinbKicTb KOpoboUoK 45 Ta 42. SKiCTb BONOKHA LMX
reHOTUNIB TaKOX Oyna BMCOKO: AOBXMHA 32 MM i 31 MM, MiuHicTb Ha po3puB 30 r/Tekc i 29 r/Tekc, TOHKICTb
2,5 nrekc i 2,6 prekc. leHotunu HamadraH-1 i byxapa-8 nokasanu noMipHi pe3ynbtaTv: BPOXaMHICTb 3,2 T/ra Ta
3 1/ra, yac uBiTiHHg 60 gHiB Ta po3piBaHHa 130 aHiB, Bucota pocamH 110 cM 1a 105 M, KinbKicTb KOPOBOUOK
40 Ta 38, poBXuWHa BoNoKHa 30 MM Ta 29 MM, MiLHICTb Ha po3puB 28 r/Tekc Ta 27 r/Tekc, TOHKICTb 2,8 ATeKc Ta
2,9 prekc. CTaTUCTUYHMIA QHANi3 NiATBEPAMB 3HAUYLLICTb BiAMIHHOCTEM MiX reHOTMNamMu. Pe3ynbTati AoCniAKeHHS
NiATBEPAMIM BUCOKY MPOLYKTUBHICTb Ta SKiCTb BOMOKHA reHOTMNIB TalkeHT-6 Ta MakTtapan-5027, wo pobuts ix
nepcnekTUBHUMM A9 KOMEPLIMHOro BUpoLLyBaHHs B Ka3zaxcTaHi, B ToM Yac gk reHotunu HamaxraH-1 ta byxapa-8
TaKOX MaloTb NOTEHLiaN AN NEBHUX arpOTEXHIYHUX YMOB

KniouoBi cnoBa: ypoxaiHicTb; SKiCTb BONIOKHA; Yac LBITIHHA; BUCOTa POC/IMH; KiNbKiCTb KOPOHOYOK
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