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ABSTRACT
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RESISTANCE INDICATORS OF FINE-
FIBERED “GOSSYPIUM BARBADENSE L.”
COTTON VARIETIES UNDER STRESS
CONDITIONS

Nazarova Feruza Ilhomovna
Teacher
Bukhara State Medical Institute, Bukhara, Uzbekistan

Kholliev Askar Ergashovich
Doctor of Biological Sciences, Professor
Bukhara State University, Bukhara, Uzbekistan

Sustainable cotton cultivation requires a clear understanding of the impact of
water deficit on cotton and the development of appropriate mitigation techniques
[1]. Drought stress affects physiological and biochemical processes in cotton,
particularly photosynthesis. Water stress reduces water availability and carbon
uptake for photosynthesis and affects plant development [2].

One-third of the world's cropland suffers from water scarcity. Droughts
regularly reduce yields of mesophytic crops and may exacerbate the problem of
global climate change. Water stress or drought can affect reproductive growth
phases, which reduces agricultural productivity [3]. Salinity and drought are two of
the most important environmental problems that hinder crop productivity
worldwide [4,5].

Excessive salt concentration in the soil disrupts water absorption and ion
balance in cotton plants, leading to ion poisoning, growth retardation, leaf scorch,
and yield reduction. Salinity stress is a major factor limiting agricultural productivity
in the biosphere. Salinity significantly threatens the growth, productivity, and quality
of cotton fibre [6,7].

According to the information obtained from the results of our scientific
research, water shortage in the soil has a negative effect on the intake and use of
water by plants, and causes changes in the water balance. This causes a water
shortage in cotton leaves. In addition, when the air temperature is high and the
relative humidity is low, especially in the afternoon, the water deficit in the leaves of
plants is high, which has a negative effect on the water exchange in plants. Itis known
from plant physiology that drought affects the intake and use of water by plants,
changes in the water balance occur, and water shortage occurs in plant organs,
especially in its leaves. Based on the data obtained on the evaluation of the effect of
moisture on the residual water deficit of leaves, it was observed that the residual
water deficit was significantly higher at flowering than at the tillering and budding
stages in both moisture conditions in all cultivars.

All rights reserved | Creative Commons Attribution-ShareAlike 4.0 International License 2025
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Residual water deficit in leaves was also studied during the flowering phase. In
the flowering phase, the value of residual water deficit in the leaves in the morning
under sufficient humidity was 2.62% in the Surkhan-18 variety, 1.68% in the Termiz-
208 variety, 2.00% in the Termiz-202 variety, 1.39% in SP-1607 variety, and 2.87% in
Surkhan-16 variety. In the morning, in the conditions of limited humidity, this
indicator was 3.11% in the Surkhan-18 variety, 2.05% in the Termiz-208 variety,
2.46% in the Termiz-202 variety, 1.81% in the SP-1607 variety and 3.25% in Surkhan-
16 variety. When the process was studied at noon, i.e. at 1200-1400 hours, residual
water deficit in leaves was equal to 2.94% in Surkhan-18 variety, 1.86% in Termiz-208
variety, 2.46% in Termiz-202 variety, 1.69% in SP-1607 variety and 3.42% in Surkhan-
16 variety under optimal humidity conditions. In the conditions of limited moisture,
this indicator reached 3.25% in the Surkhan-18 variety, 2.24% in the Termiz-208
variety, 2.89% in the Termiz-202 variety, 2.10% in the SP-1607 variety, and 3.89% in
Surkhan-16 variety.

During the flowering phase, when the residual water deficit in the leaves was
observed at 1600-1800 in the evening, it was equal to 3.37% in the control cultivar
Surkhan-18, 2.38% in the cultivar Termiz-208, 2.89% in the cultivar Termiz-202,
1.89% in the cultivar SP-1607, and 3.82% in the cultivar Surkhan-16. In the conditions
of limited moisture in the evening, this indicator was 3.86% in the Surkhan-18 variety,
2.74% in the Termiz-208 variety, 3.41% in the Termiz-202 variety, 2.46% in the SP-
1607 variety and 4.37% in Surkhan-16 variety. In all options under limited moisture
conditions, the value of water deficit was much higher than in the optimal moisture
options. Significant differences were observed between the varieties studied in
terms of the above indicators. The highest residual water deficit was detected in
plants of the Surkhan-16 variety grown in limited conditions at all stages of
development. With a decrease in the humidity level, an increase in the value of these
indicators was observed. The lowest value was observed in variants of the SP-1607
variety grown in optimal humidity conditions. Intermediate places in terms of this
indicator were occupied by the Termiz-208, Termiz-202 and Surkhan-18 varieties.

In order to assess the effect of salinity on the cell sap concentration of cotton
varieties, we conducted a series of experiments. The effect of salinity on the cell sap
concentration of cotton leaf varieties was determined at the boll, flowering and
budding stages of the cotton. We conducted our experiments in three different soil
conditions, namely, non-saline, medium and highly saline soils. Regardless of the
degree of soil salinity, an increase in the cell sap concentration value was observed
in all varieties and variants of cotton varieties from the boll to budding stages.

The concentration of cell sap in all cotton varieties grown in highly saline soil
conditions is significantly higher than in plants grown in non-saline conditions. It was
observed that the concentration of cell sap in non-saline variants of all varieties was
lower than in saline variants. With an increase in the level of soil salinity, the
concentration of cell sap in all varieties also increased. The highest indicators were
found in cotton varieties grown in soil salinity conditions. At the flowering stage, in
non-saline conditions, the SP-1607 variety was 12.8, in the moderately saline variant
13.6, in the highly saline variant 15.8; in the control variant of the Termiz-208 variety
12.4, in the moderately saline variant 13.0, in highly saline variant 15.2; 12.0 in the
control variant of the Termiz-202 variety, 12.5 in the medium salinity variant, 13.6 in
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strong salinity; 11.6 in the control version of the Surkhan-18 variety, 12.2 in the
medium salinity version, 13.2 in strong salinity; It was found to be 11.2 in the control
variant of Surkhan-16, 12.0 in the medium salinity variant, and 12.6 in the strong
salinity variant.

Assessment of the effect of salinity on the concentration of cell sap shows that
the same patterns as in the boll stage were observed in all the studied cotton
varieties at the flowering and tillering stages. That is, salinity led to an increase in the
concentration of cell sap. Based on the above, it can be said that the concentration
of cell sap in cotton leaves was determined to depend on the concentration of salts
in the soil, the stages of cotton development, as well as the biological characteristics
of the varieties. According to the data obtained on the assessment of the effect of
salinity on the concentration of cell sap, sharp differences were also observed
between the varieties. The highest results were observed in the SP-1607 and Termiz-
208 varieties. The lowest indicator was recorded in the Surkhan-16 variety.

During our observations, we also studied the effect of different levels of salinity
on the osmotic pressure of the cell sap. The experiments were conducted on non-
saline, moderately saline and highly saline soils. The osmotic pressure of the cell sap
of cotton varieties was determined in all phases, during the budding, flowering and
budding periods.

It was noted that in non-saline environments, the osmotic pressure of the cell
sap was lower than in medium and high-salinity environments. On the contrary, in
soils with a high level of salinity, the osmotic pressure of the cell sap was higher. If
we express this in numbers, in the Surkhan-18 variety, it was 6.08 in the control, 6.67
in the medium saline environment, and 7.68 in the high saline environment,; in the
Surkhan-18 variety, it was 5.63 in the control, 6.36 in the medium saline conditions,
and 7.17 in the high saline conditions.; in the Termiz-208 variety, it was 7.07 in the
non-saline conditions, 7.72 in the medium saline conditions, and 8.56 in the high
saline conditions.; In the Termiz-202 variety, the osmotic pressure was 6.38 in non-
saline soil, 7.14 in medium salinity, and 7.93 in high salinity conditions. In the cotton
variety SP-1607, this indicator was 7.12 in non-saline conditions, 8.06 in medium
salinity, and 9.26 in high salinity conditions. Similar conditions were observed in the
flowering and storage phases of cotton varieties. With increasing salinity, the osmotic
pressure increased significantly. In the SP-1607 variety, the highest pressure was
recorded during the storage period under high salinity conditions. The lowest
osmotic pressure was observed in the Surkhan-16 variety. In general, plant cells
adapt to balance osmotic pressure under salinity conditions. Adaptation
mechanisms are important for the stress tolerance of plants under saline conditions.
Also, osmotic pressure control is better developed in salinity-tolerant varieties.

References:
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Lo npoBoannaca 21 bepesHa 2025 poky
O «EBponencbka HaykoBa naaTtgopmMar
(BiHHNMUZ, YkpaiHa) Ta TOB «International Centre
Corporative Management» (BizeHb, ABCTpid).

LLjomicssyHe 8UOQHHS

Bci mamepianu npodiwnu peyex3ysanHs.
Pedaryia e 3a8x0u nodinse no3uyivo asmopis. 3a MoyKicms
BUKAA0eH020 Mamepiasy BiON0BIOANLHICMS HeCymb a8mopL.

KoHTakTHa iHGopMaLlis peaakuii:

1. 21037, YkpaiHa, M. BiHHNnug, Byn. 3oa4nx, 18/81;
O «EBpONencsKa HaykoBa NaTGOPMay [RAACHUK HypHaY].
Ten.: +38 098 1948380; +38 098 1526044
E-mail: info@ukrlogos.in.ua
CBigoLTBO Cyb'ekTa BUAABHMNYOI
cnpasw: AK Ne 7172 Big 21.10.2020.

2. 24004 YkpaiHa, M. Morunnis-lNoainsCcekinii,
np-T. Hesanexnocri, 301/117;
HY «lHCTUTYT HayKOBO-TEXHIYHOI
iHTerpauii Ta cnisnpawi» [eracHuk XxypHany].

3. 1110, Osterreich, Wien, Simmeringer HauptstralRe 24;
LLC «International Centre Corporative Management»
E-mail: rachael.a@iccm.org

MianucaHo ao apyky 21.03.2025.
®opmat 70x100/16. Manip odceTHW.
FapHiTypa Arial & Open Sans.
Lndposnin apyk. Tupax: 100 nprMipHMKIB.
YMOBHO-ApYK. apk. 70,20.

3amossneHHs Ne 25/003.
Bid0pyko8aHo 3 20mMo8o20 OpuRIHAA-MaKemy.

BrrotosntoBay [ApykoBaHOI MPOAyKLl]:
TOB «YKP/1OTOC I'pyn»
21037, YkpaiHa, M. BiHHuUg, ByA. 3044umx, 18, odic 81.
CBIZOLTBO CyO'eKTa BUAABHUYOI CNPaBK:
AK Ne 7860 Big 22.06.2023.



