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Annatation Water deficit and salinity stress in cotton negatively affect
photosynthesis, water uptake, and plant growth. During the flowering stage, the
water deficit in leaves is highest, with variation among varieties: Surkhan-16
shows the highest deficit, while SP-1607 shows the lowest. Salinity increases cell
sap concentration and osmotic pressure, with more developed adaptation
mechanisms in salinity-tolerant varieties. The study highlights the importance of
managing water and salinity for sustainable cotton cultivation.
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MOKA3ATEJHN YCTOHMYUBOCTHU TOHKOBOJIOKHUCTBIX COPTOB
XJIOIMYATHHUKA GOSSYPIUM BARBADENSE L. B YCJIOBUSAX
CTPECCOBBIX ®AKTOPOB
Ha3zaposa ®upy3a UiaxomoBHA
AccucTteHt, kKageapa MeTUIUHCKONW OMOJIOTHH,
byxapckuii rocy 1apCTBEHHBIN MEAULIMHCKUN UHCTUTYT

AHHOTAUMA.BOOHBIN AepuuuT W coneBol cTpecc y XJIOMYaTHUKA
OTpUIIATEIBHO BIUSAIOT Ha (POTOCHHTE3, BOJOMOIJIONIEHUE M POCT pacTeHuil. B
(daze uBeTeHUs] BOAHBIN ACPUIUT B JIUCThSIX JOCTUTaeT HAaUOOJIBIINX 3HAYCHUH U
BapbUPYET B 3aBUCUMOCTH OT copta: y copta Surkhan-16 on Hambomee BBICOKHIA,
torna kKak y SP-1607 — HaumeHblIuid. 3acoj€HUE NPUBOAUT K YBEIUYEHUIO
KOHLIEHTPAlMu KJIETOYHOI'O COKa M OCMOTHYECKOrO JaBJIE€HUS, MPU 3TOM Yy
COJICYCTOMUYMBBIX COPTOB O0Jiee BhIpaXEHbI MEXaHU3MBI aaanTtanuu. [IpoBenéHuble
UCCJIEIOBAHUS TMOAYEPKUBAIOT BAXXHOCTh PETYJIMPOBAHUS BOJHOIO peXUMa H
3aCOJIEHUS TIOYB ISl YCTOMYMBOTO BO3/IEIBIBAHMS XJIOMYATHUKA.

KiroueBble cji0Ba: XJIOMYaTHUK, BOJHBIN JEePUIMT, 3aCyX0yCTONYUBOCTb,

(1)OTOCI/IHTC3, 3aCOJICHUC, OCMOTHYCCKOC JaBJICHUC.
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Sustainable cotton cultivation requires a clear understanding of the impact of
water deficit on cotton and the development of appropriate mitigation techniques.
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.

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. Salinity and drought are two of the
most important environmental problems that hinder crop productivity worldwide.

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.

Our study demonstrates that soil water deficit impairs plant water uptake and
utilization, disrupting water balance and increasing leaf water deficit in cotton.
High air temperature and low relative humidity, especially in the afternoon,
exacerbate these effects. Drought induces physiological water imbalance and organ
dehydration, particularly in leaves. Residual leaf water deficit was significantly
greater at the flowering stage than at tillering and budding across all cultivars and
moisture regimes.

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
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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 ariety, 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% 1n 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 inter-varietal differences
were observed in residual water deficit. The highest values occurred in Surkhan-16
plants under limited moisture at all developmental stages, while the lowest were
recorded in SP-1607 under optimal humidity. Intermediate values were observed in
Termiz-208, Termiz-202, and Surkhan-18 varieties, indicating a clear varietal
response to soil moisture levels.

To evaluate the effect of salinity on cell sap concentration in cotton varieties,
experiments were conducted across non-saline, moderately saline, and highly
saline soils at the budding, flowering, and boll stages. Across all soil salinity levels
and cultivars, cell sap concentration increased progressively from the boll to the
budding stage.

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
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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 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 salinity effects revealed consistent patterns across all cotton
varieties at the flowering and tillering stages, with salinity causing a marked
increase in leaf cell sap concentration. Cell sap concentration was found to depend
on soil salinity level, developmental stage, and varietal characteristics. Significant
inter-varietal differences were observed, with the highest values in SP-1607 and
Termiz-208 and the lowest in Surkhan-16.

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 nonsaline, 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
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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 nonsaline 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.
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