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Abstract

The analysis of physiological and morpho-agronomic traits in upland cotton (Gossypium hirsutum
L.) under varying water supply conditions is crucial for understanding the plant's adaptability and
productivity in water-limited environments. Such studies typically focus on how different
irrigation regimes affect plant growth, physiology, and yield components.

According to the authors, upland cotton lines adapted to water deficit by changing the total water
content and transpiration rate in the leaves of the plants, with varying degrees of decrease and
varying degrees of increase in water retention in the leaves. It was found that the trait of
transpiration rate is the most influential sign of water deficiency among the studied traits.

It was found that the content of chlorophyll a, chlorophyll b and carotenoids in the leaves of upland
cotton line plants decreases in different degrees in water deficit compared to the conditions of
optimal water supply. The amount of proline amino acid was found to increase in different degrees.
Plant productivity was reduced in upland cotton lines under water deficity compared to control
(optimal water regime). Relatively high productivity and durability under these stress conditions
were recorded in T-22, T-11, T-15 and T-7 lines.

It was found that the water retention capacity of leaves decreases with the increase of transpiration
rate in the upland cotton lines against the condition of different water supply. It was found that
there is a positive correlation between the increase in the water retention property of leaves and
the increase in plant productivity in water deficity condition.
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Introduction

Drought is one of the most serious environmental stresses limiting crop productivity in most regions
of the world, especially in warm and dry areas. (Porudad and Beg 2003).Water deficit stress is one
of the strongest factors affecting productivity and it is considered a major threat to productive crop
production. Drought (water deficit) tolerance of crops is an important trait related to productivity.
In order to improve this feature, it is required to carry out relevant fundamental changes in selection
work. (Maleki et al.., 2013).

As you know, cotton is glinen mainly for fiber. Today, Uzbekistan ranks 6th in the world in terms
of the area of cotton cultivation, but it ranks one of the last in terms of the yield of cultivated fiber
(Axmedov et al., 2018). The main goal of cotton breeders is creating varieties with high yield and
fiber quality characteristics (Waleed, Yehial and Essam El-Hashash 2022).
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In 2019, approximately 386 million hectares of cotton were planted around the world, the average
yield per hectare was 21.4 tons/ha, and the total yield was 82.6 million tons. In 2019, the area
occupied by G. barbadense L. and G. hirsutum L. cotton varieties in Egypt was 100,000 hectares,
and the yield was 30.5 tons/ha (FAOSTAT, 2021).

About 90% of the world’s cotton production is obtained from the upland cotton of the G. hirsutum
L. species, while 3% of the fiber obtained from the egyptian cotton varieties of the G. barbadense
L. species belongs to Egypt (Fang et al., 2017). Cotton ginning, processing, textile industries, etc.
are a major source of employment for millions of people and constitute a significant share of the
Gross domestic product of many countries such as Uzbekistan, Australia, Greece, India, China and
Pakistan (Imran et al., 2016).

Some scientists emphasize that cotton is a drought-resistant crop. However, as a result of drought,
as in other crops, a significant decrease in productivity is observed in cotton. Lack of water has a
significant negative effect on the morpho-physiological traitss and productivity of cotton
(Jayalalitha et al., 2015). Currently, in the researches on the creation of varieties resistant to water
deficit, the resistance properties of cotton to drought, high temperature, insects, pests and diseases
are studied in connection with morpho-economic and physiological characters. For effective
selection of drought resistant cultivars, genetic differentiation management through various
morpho-economic traits has been implemented. (Latif et al., 2015).

Water deficit resistant genotypes reduce water loss by reducing leaf area and stomatal opening.
Morphological and physiological traits considered to be the most effective criteria for identifying
high-yielding genotypes under drought conditions include cell membrane stability index,
chlorophyll a and relative water content (Mustafavi et al., 2016).

In field conditions, there is a correlation between the decrease of the amount of water in the leaves
under the influence of water deficit and the increase in the level of the leaf stomata. However, no
correlation was found between these indicators under conditions of optimal water supply. Thus, it
was noted that under conditions of optimal water supply, the opening of leaf stomata is not
considered a positive condition at low water concentration in the leaves of the cotton genotype
(Baloch etal., 2015).

According to a number of scientists, there is a positive relationship between cotton productivity,
fiber yield, number of bolls, boll weight, fiber yield and seed weight (Latif et al., 2015; Jarwar et
al., 2019). Batao et al. (2016) found positive heterosis in yield, boll weight and boll number in
cotton. Imran et al. (2016) found that h2 was equal to unity for fiber length, less than 1.0 for fiber
output and microneurium, and narline lineage fibers had h2 = 0.61 for fiber hardness, h2 = 0.65 for
density fiber and for fiber softness it turned out to be h2 = 0.72.

o0
ooy
S
=
Q.
x
3
©
&
<
=
O
=
L2
M
=
| -
=
O
(=
o)
o
3,
=

MATERIALS AND METHODS

The recent research proceeded during 2023 at the Institute of Genetics and Experimental Biology,
Academy of Sciences of the Republic of Uzbekistan, located in the District Zangiota, Tashkent,
Uzbekistan (with an altitude of 398 masl). The climate exhibited sharp fluctuations, with high
temperatures in summer (June, July, and August) and a sharp drop in air temperature in winter
(December and January). Sunny days prevailed for 175- 185 days and non-cold days for 200-210
days. It rains in the fall, winter, and spring, with the air dry in the summer. The soils of the
experimental field were low in humus, typically gray, and moderately sandy according to the
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granulometric composition. The terrain is slightly sloping, not saline, and naturally damaged by
whitish (verticillus) silt. The bulk density of the soil measured 1.32-1.33 g/cm3, with a limited field
moisture capacity (LFMC) of 22%. Groundwaters go deep (8 m and more) (Matniyazova et.al.,
2022).
The study took place on cotton line under two water regimes (non-stress and stressed conditions).
In optimum and controlled water regimes, the cotton genotypes received irrigation four times
(scheme 1:2:1) during the vegetative and flowering stages, using 4800-5000 m3/ha water. However,
under stress conditions, only two irrigations (scheme 1:1:0) were applied to the genotypes, with the
total volume of water used for irrigation at 2800-3000 m3/ha. In the stressed environment, the cotton
genotypes were irrigated once during the seedling and once at the flowering stage, artificially
creating water scarcity (modeled drought). A group of parental cotton cultivars belonging to the
species Gossypium hirsutum L. and their line underwent the study.
The following new lines of upland cotton were used as research objects: T-1 (L-SA x Dyor) x
(G.xir. x G.tomen), T-2 (Navbahor x L-SA) x (G.hir. x G.tomen), T-3 (S- 9082 x 3B) x (G.hir. x
G.arb.), T-7 (C-9082 x 4B, T-11 (Barxat), T-15 (Navbahor), T-16 (C-9082 x C) -9080), T-20 (Nav.
X AN-16) x (Ishonch x S-9082), T-21 (L-1849) va T-22 (Navbahor-2 x S-9082).
In our study, the total amount of water in the leaves, the rate of transpiration in the leaves, the water
holding properties of the leaves, the relative surface density of the leaves, the amount of chloroplast
pigments, and the amount of proline aminoacid were determined from the physiological and
biochemical characteristics of upland cotton leaf samples in the budding and flowering and budding
period.
The major agronomic traits, cotton weight in one boll, plant productivity, fiber index and fiber
output were studied.
Extraction and determination of pigment concentration
This experiment determined the amount of pigments in the leaves from the soybean plant samples’
3-4 leaves, calculating from the glineth point. Fifty milligrams of each leaf sample, placed in a test
tube, gained homogenization in 5 ml of 95% ethyl alcohol solution (Lichtenthaler and Wellburn,
1983). The homogenate underwent centrifugation at a speed of 5000 rpm for 12 min. The amounts
of chlorophyll a and b and carotenoids in the resulting extract attained determination by an Agilent
Cary 60 UV-Vis spectrophotometer at 664, 649, and 470 nm. Based on these indicators, calculating
the amounts of chlorophyll a and b and carotenoids in soybean leaves used the following equations
(Nayek et al., 2014):
Ch-a=13.36A664 —5.19 A649
Ch-b=27.43A649 — 8.12 A664
C x+c=(1000A470 —2.13Ca- — 97.63Ch)/209

@ webofjournals.com/index.php/8

Statistical analysis
Data analysis was performed using StatView (SAS Institute Inc., Cary, NC, USA) with one-
way ANOVA followed by a Fisher PLSD post hoc test (P<0.05 and P<0.01)

RESULTS
In scientific sources (fiziologiya xlopchatnika,1977) it is shown that the total amount of water in
leaves is 70-80% of the wet weight of the leaf under conditions of optimal water supply.
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The total water content in plant leaves is one of the most important physiological parameters of
water exchange, and the study of this characteristic in upland fiber cotton lines is important for the
development of drought resistant varieties of upland fiber cotton.
In the group of upland fiber cotton lines under optimal water supply conditions, the highest total
water content in plant leaves was 78.4% in line T-7, and the lowest values were recorded in lines T-
16 and T-1, respectively 75.2% and 75.9% (Table 1).

Table 1.Total water content (%) and transpiration rate (mg H20/1 g.wet leaf x 1 hour) in
leaves of upland fiber cotton plants under different water supply conditions,

Lines total amount of water in leaves,% | transpiration rate (mg H.O/1 g.wet leaf x 1
hour)

NK | bC | LA% NK | bc | LA%
T-1 75.9 73.4 -3.3 233.86 149.79 -35.9
T-2 77.2 715 -7.4 232.48 84.98 -63.4
T-3 77.3 73.3 -5.2 239.88 74.47 -69.0
T-7 78.4 71.9 -8.3 306.69 137.38 -55.2
T-11 77.8 74.5 -4.2 261.26 132.16 -49.4
T-15 76.5 73.9 -3.4 227.42 124.51 -45.3
T-16 75.2 73.2 -2.7 217.39 95.12 -56.2
T-20 76.4 72.7 -4.8 303.57 123.38 -59.4
T-21 76.7 725 -5.5 259.25 106.46 -58.9
T-22 77.9 73.2 -6.0 232.32 104.51 -55.0
LCDgs 0.7 0.5 7.68 8.19

Explanation: NK — normal condition (optimal water regime), DC — drought condition (water deficit
regime), LA — levels of adaptation, LCD - the least significant difference

Under conditions of water deficiency, the highest total water content in leaves was 74.5% in line T-
11, and the lowest index were found in lines T-2 and T-7, respectively 71.5% and 71.9%, .

In general, in our studies on the total water content of plant leaves, the range of variability of this
trait in the upland fiber cotton lines were 75.2 - 77.9% in the optimal water regime and 71.5 - 74.5%
in the water deficit, that is lack of moisture in the soil slightly increased the range of variability of
this trait. Among the lines of upland fiber cotton studied in our study, the most strong are T-7 and
T-2 (LA =-8.3% and LA =-7.4%, respectively), T-16, T-1 and T-15 lines showed a relatively weak
sensetivity (respectively LA=2.7%; LA=-3.3% and LA= 3.4%).

The study of the rate of transpiration in the leaves of upland fiber cotton lines showed that the
transpiration rate in the leaves of the plants of the T-7 and T-20 lines under conditions of optimal
water supply is higher than in other lines (306.69 mg and 303.57 mg, respectively), and the lowest
transpiration rate was in the T-16 line was 217.39 mg (Table 1).

The highest rates of transpiration rate in plant leaves under water deficit conditions were in T-1, T-
7 and T-11 lines, respectively 149.79 mg, 137.38 mg and 132.16mg, while the lowest lines were in
T-3 and T-2 lines, respectively 74.47 mg and 84.98 mg.

In general, the range of variation in leaf transpiration rate was 217.39 - 306.69 mg under optimal
water supply conditions and 74.47 - 149.79 mg under water deficit conditions in upland fiber cotton
lines studied in our experiment, that is, water stress conditions led to a decrease in the extent of
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variability of this trait. The strongest sensitivity to water deficit according to the sign of transpiration
rate in leaves belonged to the T-3 and T-2 lines, respectively LA=-69.0% and 63.4%. The weakest
sensitivity was recorded in the T-1 line (LA=-35.9%).

Among the new lines of upland fiber cotton under optimal conditions, relatively high water retention
properties of plant leaves were recorded in T-22 and T-2 lines, the average index of this trait was
30.1% and 30.5%, respectively, and the lowest water retention property of leaves was in the T-20
and T-7 lines, which were 42.1% and 40.6%, respectively (Table 2).

T-3, T-22 and T-2 lines belong to the high water retention property of plant leaves in the conditions
of lack of water in the soil, and the index of this trait was 19.1%, 19.5% and 19.7%, respectively.
Compared to other genotypes, low water retention property of leaves was noted in T-1 line (27.7%).

Table 2.Water retention properties (%, after 4 hours) and specific surface density of the leaf
(mg/10cm?) of the leaves of upland fiber cotton plants under different water supply

conditions.
Lines Water retention property,% specific surface density of the leaf,
mg/10sm?
NK DC LA % NK DC LA %

T-1 31.9 27.7 -13.2 74.57 65.05 -12.8
OC\C; T-2 30.5 19.7 -35.4 77.96 72.61 6.9
< T-3 32.3 19.1 -40.9 78.55 72.53 7.7
< T-7 40.6 22.7 -44.1 78.64 78.39 -0.3
g T-11 32.9 23.1 -29.8 76.18 74.99 -1.6
= T-15 33.2 21.4 -35,5 80.42 81.11 +0.9
g T-16 31.8 23.7 -25.5 77.28 65.99 -14.6
= T-20 42.1 23.8 -43.5 94.14 83.48 -11.3
o T-21 35.3 21.8 -38.2 75.84 79.07 +4.3
= T-22 30.1 19.5 -35.2 79.66 85.27 +7.0
_a LCDgs 1.1 1.3 4.17 5.03
=
% In general, the water retention property of the leaves was 30.1 - 42.1% in the condition of optimal
@ water supply and 19.1 - 27.7% in the condition of water deficit in the upland fiber cotton lines

studied in our experiment, that is, water stress caused a reduction in the range of variation of this
trait. The analysis of the levels of adaptation (LA) indicator shows the strong sensitivity of T-7, T-
20 and T-3 lines to water deficit (LA= -44.1%, LA= -43.5% and 40.9% ), and the T-1 line showed
weak sensitivity (LA=-13.2%).

In the conditions of optimal water supply, the highest relative surface density of plant leaves was in
the T-20 line (94.14 mg), and the lowest indexes were in the T-1 and T-21 lines, respectively 74.57
mg and 7584 mg, .

Under water deficit conditions, the highest indexes of specific surface density of leaves were in T-
22 and T-20 lines, 85.27mg and 83.48mg, respectively, and the lowest values were in T-1 and T-16
lines, respectively 65.05mg and 65,99mg. In general, the range of variation in terms of specific
surface density of leaves in upland fiber cotton lines studied in our experiment was 74.57-94.14 mg
under optimal water conditions, and 65.05-85.27 mg under water deficit conditions, and no
significant difference was noted. The analysis of the levels of adaptation (LA) showed that water
deficit has a strong effect on the T-16 line (LA=-14.6%) in terms of the relative surface density of
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leaves. On the contrary, it showed a weak effect on T-7, T-15 and T-11 lines (LA= -0.3%; LA=
+0.9% and LA=-1.6%).

In our research, the amount of chlorophyll "a", chlorophyll "b", carotenoids and proline amino acid
in the leaves during the flowering period of upland fiber cotton plants under different water regime
conditions was studied.

Under conditions of optimal water supply, the highest index of chlorophyll "a" content was found
in the T-7 line (3.01+0.03 mg/g), and the lowest index was found in the T-2 line (2.48 £0.01 mg/q)
( Table 3).

Table 3.The amount of chlorophyll **a™, *'b** and carotenoids in the leaves of upland fiber
cotton lines under conditions of different water supply, mg/g

Lines | amount of chlorophyll "a", mg/g amount of chlorophyll "b", mg/g amount of carotenoids, mg/g

NK DC LA% | NK DC LA, % NK DC LA, %
T-1 2.56 +0.05 2.31 +0.04 -9.8 0.98+0.01 0.91+0.03 -7.14 1.85+0.06 1.70+0.01 -8.11
T-2 2.48 £0.01 2.26 £0.01 -8.9 1.00£0.02  0.96+0.05 -4.00 1.78+0.01 1.66+0.03 -6.74
T-7 3.01 £0.03 2.77 £0.02 -8.0 1.10+0.01 1.05%0.01 -4.54 1.83+0.01 1.78+0.02 -2.73

In the conditions of water deficit, the content of chlorophyll “a” in the leaves decreased in different
degrees in the lines of upland fiber cotton studied in our study. Against the condition of this stress,
the highest index of the amount of chlorophyll “a” in plant leaves was determined in the T-7 line
(2.77+0.02 mg/g), and the lowest index in the T-2 line (2.26+0.01 mg/g). According to the indicators
of the levels of adaptation (LA) for this character, it was found that the amount of chlorophyll “a”
decreased by 8.0% - 9.8% in the water shortage in comparison to the optimal water regime in the
upland fiber cotton lines.

The amount of chlorophyll “b” in leaves was determined during the gross flowering period of upland
fiber cotton plants under different water regime conditions. In this case, under conditions of optimal
water supply, the highest indicator of the amount of chlorophyll “b” in the leaves was in the T-7
line (1.10+0.01 mg/g), and the lowest indicator was in the T-1 line (0.98+0.01mg/g) (Table 3).

It was found that the amount of chlorophyll “b” in the leaves of the plants of the medium-fiber
cotton lines studied in our experiment was reduced to a different extent in the conditions of water
deficit compared to the control, i.e., the conditions of optimal water supply. Against the condition
of this abiotic stress, the highest indicator of the sign was recorded in the T-1 line (1.05+£0.01 mg/g),
and the lowest indicator was recorded in the T-1 line (0.91+0.03 mg/g). The levels of adaptation
(LA) showed that the content of chlorophyll “b” in the leaves of upland fiber cotton lines decreased
from 4.00% to 7.14% under water deficit compared to optimal water supply conditions.

In our experiments, we also studied the sign of carotenoid content in the leaves of plants of upland
fiber lines in different water regimes. Under conditions of optimal water supply, the highest index
of carotenoid content in leaves was recorded in the T-7 line (1.83+0.01 mg/g), and the lowest index
was recorded in the T-2 line (1.78+0.01 mg/g).

The amount of carotenoids in leaves decreased to different extents in upland fiber cotton lines in
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our experiment under water deficit compared to optimal water regime. In these adverse
environmental conditions, the highest level of carotenoid content in leaves was found in T-7 line
(1.78+0.02 mg/qg), and the lowest level in T-2 line (1.66+£0.03 mg/g).
According to the analysis of the levels of adaptation (LA), it was noted that the amount of
carotenoids in the leaves of upland fiber cotton lines decreased from 2.73% to 8.11% in water deficit
compared to the conditions of optimal water supply.
The content of the amino acid proline in plant leaves increased to different extents under water
deficit compared to optimal water supply conditions during the flowering period of upland fiber
cotton lines. Under conditions of optimal water supply, the amount of proline is the highest in the
T-7 line (63.0£0.81 mg/g), and relatively low in the T-1 and T-2 lines (respectively 49.0+0.75 mg/g
and 44.2+1.00 mg/qg).
It was found that the proline content was the highest in the T-7 line (85.1+1.01 mg/qg), and relatively
low in the T-1 and T-2 lines (57.3+0.61 mg/g and 50.7+0.66 mg/g, respectively). In terms of the
amount of proline amino acid, the highest variability in the conditions of water deficit compared to
the optimal supply with water was found in the T-7 line (LA= +35.07%), and relatively low
variability was found in the T-1 and T-2 lines (respectively, LA= +16.90 % and LA= +14.02 %).
The analysis of our results in terms of plant productivity, which is the most important of the major
agronomic traits of cotton, that is, the weight of raw cotton per plant, showed that the highest
productivity among the lines of upland fiber cotton studied in our research was in the T-7 line
(101,06 g) under conditions of optimal water supply and the low productivity was in the T-3 line
and was 82.23g (Table 4).

Table 4. Plant productivity (g/plant) and cotton weight (g) in one boll, in upland fiber cotton
lines under conditions of different water supply

@ webofjournals.com/index.php/8

Lines Plant productivity, g/plant cotton weight (g) in one boll

NK DC LA, % NK DC LA %
T-1 86.19 56.08 -34.9 4.9 4.6 -6.1
T-2 85.44 57.50 -32.7 4.8 45 -6.3
T-3 82.23 52.77 -35.8 4.6 4.2 -8.7
T-7 101.06 65.50 -35.2 5.1 4.3 -15.7
T-11 90.03 69.75 -22.5 5.0 4.4 -12.0
T-15 83.87 66.34 -20.9 4.8 4.6 -4.2
T-16 91.28 56.13 -38.5 4.7 4.4 -6.4
T-20 85.04 58.58 -31.1 5.0 4.5 -10.0
T-21 87.93 57.68 -34.4 5.0 4.3 -14.0
T-22 90.23 76.23 -15.5 45 4.4 -2.2
LCDos 4.18 5.07 0.3 0.2

In the conditions of water deficit, relatively high indicators of plant productivity were recorded in
T-22, T-11, T-15 and T-7 lines (respectively 76.23 g; 69.75 g; 66.34 g. and 65.50 g), and the lowest
indicator was recorded in T-3 line and was 52.77 g. Our research was devoted to the drought
resistance of medium-fiber cotton lines T-22 (Navbahor-2 x S-9082), T-11 (Barxat), T-15
(Navbahor) and T-7 (S-9082 x 4B) with relatively high plant productivity under conditions of water
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deficiency indicates that they can be used as starting material for resistance selection. In general,
the range of variation in plant productivity was 82.23 - 101.06 g in the conditions of optimal water
supply and 52.77 - 76.23 g in the conditions of water shortage in upland fiber cotton lines studied
in our experiment. This suggests that water stress slightly increased the range of variation in plant
productivity. It should be noted that in optimal agrotechnical conditions, including optimal water
supply, it is difficult to distinguish between plants, while water scarcity allows to distinguish the
genotypes of a variety or a range population. According to the level of adaptation (LA), it was found
that the strong sensitivity to water deficit in terms of plant productivity is in the T-16 line (LA= -
38.5%), and the weak sensitivity is in the T-22, T-15 and T-11 lines (LA=-15.5%; LA=-20.9% and
LA=-22.5%).

Cotton weight per boll is one of the important components of plant productivity. The results of our
study of this character are presented in Table 4.

According to the results of this table, in the conditions of optimal water supply, the highest indicator
of the weight of cotton in one boll compared to other lines was in the T-7 line (5.1 g.), and the low
indicators were in the T-22, T-3 and T-16 lines (respectively 4 .5g, 4.6g and 4.7g.). In the conditions
of lack of water in the soil, the relatively high indicators of the weight of cotton in the boll are in
the lines T-1, T-15, T-2 and T-20 (respectively, 4.6 g.; 4.6 g.; 4.5 g. and 4.5 g.), and the lowest value
was recorded in the T-3 line (4.29).

The analysis of the level of adaptation (LA) indicators, according to the weight of cotton in one boll,
showed a strong sensitivity to water deficit in the T-7 and T-21 lines (LA= 15.75 and LA=-14.0%),
and the weakest sensitivity was found in the T-22 line (LA=-2.2 %).

Table 5 shows our results for the yield of fiber, the main product of cotton. In the conditions of
optimal water supply, the highest indicator of the sign was in the T-11 line (40.7+0.8%), and the
lowest indicator was recorded in the T-1 line (35.9+0.9%), in the T-7 line was 36,5£1,9%, and in
other lines it was in the range of 37.2-39.1%.

Table 5. Fiber output (%), fiber index (g) and weight of 1000 seeds (g) in upland fiber cotton
lines under conditions of different water supply.
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Lines fiber output, % fiber index, g. weight of 1000 seeds, g

NK DC LA, % NK DC LA, % NK DC LA, %
T-1 35.9+0.9 33.1+0.3 -7.80 7.2+0.3 6.4+0.1 -11.11 110.7 109.9 -0.72
T-2 37.6+1.7 35.0+1.4 -6.91 7.7£0.4 7.1+0.4 -7.79 112.3 110.1 -1.96
T-3 39.1+0.9 37.1+0.6 -5.12 8.1+0.5 6.840.3 -16.05 105.9 105.4 -0.47
T-7 36.5+1.9 35.6+0.3 -2.47 7.5+0.9 6.1+0.8 -18.67 111.7 102.1 -8.59
T-11 40.7+£0.8 38.2+1.5 -6.14 9.0£1.2 7.3£1.0 -18.89 124.0 116.8 -5.80
T-16 38.8+0.3 37.2+0.2 -4.12 6.1+0.5 5.840.7 -4.92 99.1 95.2 -3.94
T-20 37.8+1.4 36.1+1.2 -4.50 6.3+0.8 5.5+0.5 -12.69 115.8 106.1 -8.37
T-21 38.0+0.4 37.0+0.8 -2.63 7.4+£1.0 7.740.3 4.05 118.6 112.7 -4.97
T-22 37.2+1.2 36.6+0.3 -1.61 7.11£0.3 6.240.2 -12.67 109.0 104.8 -3.85
LCDos 0.5 0.4 0.4 0.6 2.5 2.2

Under water deficit, fiber output was reduced to varying extents in all cotton lines studied in our
study compared to the control. In this case, the highest indicator remained in the T-11 line (38.2%),
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and the lowest indicator was recorded in the T-1 line (33.1%), as in the optimal water regime.
According to the analysis of the coefficient of elasticity (LA), the strongest sensitivity to water
deficit in terms of fiber output was in the T-1 and T-2 lines (LA= 7.8% and LA=-6.9%), and the
weakest sensitivity was in the T-22 line (LA=-1.6%).
The fiber index, i.e., the weight of fiber in 100 seeds, was the highest in the T-11 line (9.0 g) under
the optimal water regime, and the lowest in the T-16 and T-20 lines (6.1 g and 6.3 g, respectively)
.) was noted (Table 5).
Water deficit resulted in varying degrees of decrease in fiber index in all lines of upland fiber cotton
studied in our experiment. Against the condition of this stress, the relatively high indicators of the
sign were in the T-21, T-11 and T-2 lines, 7.7 g, 7.3 g and 7.1 g, respectively, and the lowest
indicator were in the lines T-20 and T-16 and amounted to 5.5 g and 5.8 g, respectively.
According to the analysis of the level of adaptation (LA), the strongest sensitivity to water deficit
according to the fiber index sign was in T-11 and T-7 lines (LA= 18.9% and LA= -18.7%,
respectively), the weakest sensitivity was in the T-21 and T-16 lines (LA= +4.1% and LA= -4.9%,
respectively).
In the medium-fiber cotton lines studied in our research, the highest indicator of the weight of 1000
seeds against the condition of the optimal water regime was recorded in the T-11 line, which was
124.0 g, and the lowest value was in the T-16 line, which was 99.1 g (5 -table).
Soil water deficiency resulted in varying degrees of 1000 seed weight reduction in many medium
staple cotton lines in our experiment. At the same time, a relatively high indicator of this indicator
was recorded in the T-11 line, since it was against the condition of an optimal water regime, and
amounted to 116.8 g. It was found that the lowest indicator was in the T-16 line (95.2 g) as in the
control variant.
According to the analysis of the level of adaptation (LA), strong sensitivity to water deficiency by
weight of 1000 seeds was observed on lines T-7 and T-20 (LA = -8.6% and LA = -8.4%,
respectively), weak sensitivity was noted in the T-1, T-3 and T-2 lines (LA = -0.7%; LA = -0.5%
and LA =-2.0%, respectively).
In the reporting year, the relationship between the studied physiological parameters was established
in new lines of medium-fiber cotton obtained as the object of study. According to the analysis, in
the group of new lines of medium-fiber cotton studied in our study under conditions of optimal
water supply, the correlation of the total water content in the leaves (TWCL) with the transpiration
rate (TR) is moderately positive (r = 0.41), while the water-holding capacity of the leaf (WHCL) is
weak negative (r=- 0.13), relative surface density of leaves (RSDL), and with dry weight and leaf
area of 3rd leaf was insignificant (respectively r= - 0.06; r= -0.12 and r=-0.08).
There is a strong negative correlation between TR and WHCL (r=-0.95), a moderate positive
correlation with RSDL (r=0.58) and a moderate negative correlation with dry weight and leaf area
of 3rd leaf (r=-0.38 and r = - 0.66). Our data showed that high transpiration rates are closely related
to water-holding capacity of leaves.
The WHCL trait had a moderate negative correlation with RSDL and leaf area of 3rd leaf (r=-0.66
and r=-0.59, respectively) and a weak negative correlation (r=-0.26) with dry weight of 3rd leaf.
The RSDL trait had a moderate negative correlation correlated with 3rd leaf area (r=-0.40), whereas
with dry weight of 3rd leaf this correlation was not significant (r=-0.05). Dry weight of 3rd leaf had
a high positive correlation (r=0.87) with its area.
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Under conditions of water deficiency, the correlation between the BUSM trait and TR is weakly
positive (r = 0.23), moderately negative with WHCL (r = -0.28) and weakly negative with RSDL
and the 3rd leaf area (r = 0,18 and r=-0.07, respectively), and the dry weight of the 3rd leaf was
strong positive (r=0.85). TR trait had a strong negative correlation (r=-0.80) with WHCL, while the
correlation with RSDL, dry weight and area of 3rd leaf were not significant (respectively, r=0.01;
r=-0.02 and r=- 0.02).

WHCL had a moderately positive (r= 0.45) correlation with RSDL, a weak negative (r= -0.25)
correlation with dry weight of 3rd leaf, and an insignificant correlation (r=- 0.02) with area of 3rd
leaf. RSDL trait showed moderate positive (r= 0.36) correlation with dry weight of 3rd leaf and
insignificant (r= -0.04) correlation with dry weight of 3rd leaf. Correlation between dry weight of
3rd leaf and its area was insignificant (r= 0.06).

Under conditions of optimal water supply, the plant productivity trait in upland fiber cotton lines
had a moderate positive correlation with BUSM and TR (from r= 0.40), and a weak negative
correlation with RSDL, dry weight and area of 3rd leaf (respectively, r= - 0.19; r=- 0.32 and r= -
0.22). Under these optimal conditions, the increase in plant productivity showed a positive
correlation (r=0.35) with the decrease in water of leaves.

Plant productivity trait in upland fiber cotton lines under water deficit conditions showed a weak
positive correlation (r= 0.25; r=0.30, respectively) with BUSM and TR. Under these abiotic stress
conditions, the correlation of plant productivity with RSDL, dry weight and area of 3rd leaf was
statistically insignificant (respectively, r= -0.04; r= 0.06 and r= - 0.05). A weak but positive
correlation (r= 0.20) was noted between the increase in plant productivity in water deficit and the
increase in water-holding capacity in leaves.

Conclusion:

Medium-fiber cotton lines adapted to water deficit with variation in the general direction, with
varying degrees of reductions in total leaf water content and transpiration rates, and varying degrees
of increases in leaf water holding capacity. It was found that the transpiration rate sign is the most
influential sign of water deficit among the studied signs.

It was found that the total amount of water in the leaves in water deficit condition was the highest
(74.5% and 73.9%) in T-15 and T-11 lines, and T-16, T-1 and T-15 lines are resistant to water
deficit.

It was found that the T-1 line is the most resistant to water deficit (LA=-35.9%) in terms of the rate
of transpiration in plant leaves, and the high indicator of the genotype against the condition of water
stress does not always show its stability according to the studied character in different water regimes.
It was found that the water holding capacity of leaves in water deficit condition is the highest in T-
3, T-22 and T-2 lines, while T-1, T-16 and T-11 lines showed the least sensitivity to the stress factor.
Under water deficit, the relative surface density of leaves slightly decreased compared to the control
only in T-16 and T-20 lines, and no reliable difference was detected in the other lines.

Plant productivity decreased from 15.55 to 38.5% compared to control (optimal water regime) in
upland fiber cotton lines under water deficit. Relatively high productivity and resistance under these
stress conditions were recorded in T-22, T-11, T-15 and T-7 lines, which were 76.2 g., 69.8 g., 66.3
g, respectively. These lines can be used as starting material in the selection of upland fiber cotton
for drought tolerance. In the T-7 line, plant productivity was 65.5g, and the level of adaptation
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showed a low index (LA=-35.2) due to very high productivity (101.1g) in the optimal water regime.
Cotton weight in one boll and fiber output decreased to varying degrees during water deficit in

upland fiber cotton lines. In this case, the yield of fiber in T-11, T-16 and T-3 lines was 37.1 - 38.2%.
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