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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 
isaoneaof theastrongest factorsaaffecting productivityaandait 
isaconsideredaa majorathreat toaproductivity cropaproduction. 
aDrought (wateradeficit) toleranceaof cropsais animportant trait 
relatedatoaproductivity. Inaorder toaimprove thisafeature, 
itaisarequired toacarryaoutarelevant fundamentalachanges 
inaselectionawork (Maleki etaal.,a2013; aNabievaet.al. 2022). a 
As you know, cotton is linens mainly for fiber. Today, Uzbekistan 
ranks 6th in 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, Yehia and Essam El-Hashash, 2022). 
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 
ton/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, 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 traits 
and productivity of cotton (Jayalalitha et.al., 2015). Currently, 
inathe researchesaon thecreationaofavarietiesaresistant to water 
deficit, the resistance properties of cotton to drought, high 
temperature, insects, pests and diseases are studied 
inaconnectionawithamorpho-
economicaandaphysiologicalacharacters.aFor effectiveaselection 
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,athereaisaaacorrelationabetweenathe 
decreaseaofatheaamountaof waterainathe leavesaunder the 
influence of water deficit and the increase in the leaf stomata. 
However, no correlation was found between these 
indicatorsaunderaconditionsaofaoptimalawater supply. Thus, 
itawasanotedathataunderaconditionsaofaoptimalawaterasupply,a
the opening of leaf stomata is not considered a positive condition 
et low water concentration in the cotton genotype (Baloch et. al., 
2015; Nabiev et.al. 2022).   

INTRODUCTION 

ABSTRACT 

 

Accordingato theaauthors, uplandacotton linesaadapted to wateradeficit byachangingathe total wateracontent andatranspiration 

rateain thealeavesaof theaplants, withavaryingadegreaseaand varyingadegrees ofaincrease inawater retentionain thealeaves. Itawas 

foundathat theatraitaof transpirationarate isathe mostainfluential signaof wateradeficiency amongathe studiedatraits. It was found 

that the content of chlorophyll a, chlorophyll b and carotenoids in leaves of upland cotton line plants decreases in different degrees 

in water deficit compared to 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 deficit compared to control (optimal water regime). Relatively 

high productivity and durability under these stress conditions were recorded in L-22, L-11, L-15 and L-7 lines. 

Itawasafoundathatathe water retention capacity of leaves degreases with the increase of transpiration rateain theaupland 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 deficit condition. 
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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 weigh and boll number in cotton. Imran et al. (2016) found 
that h2 was equal to unity for fiber length, less than 1.0 for output 
and microneurium, and line 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=072. 
Correlation is a statistical method that shows the degree to which 
a pair of variables are related to eachaother.aGenotypic and 
phenotypic correlations are natural genetic factors that 
determine the degree of correlation between yield and traits 
related to yield (Ali Karademir et.al., 2009). Because of this. 
Itaisaveryaimportantatoadetermineathe correlation levels of 
different traits before starting any 
selectionaprogramaforatheadevelopmentaof agricultural crops. 
When the correlation of cotton traits 
wasastudied,aitawasafoundathatathe genes involved in 
maintaining a high water balance and cell membrane stability in 
the leaves are genetically related to the genes controlling the 
number bolls, fiber length and maturity. The conducted genetic 
analysis showed that if the effect of the gene is stable under 
moisture-deficient conditions and the selected plants have the 
same useful properties, it is effective to identify valuable forms 
in their next generation (Batao et.al., 2016; Nabiev et.al. 2022 ). 
MATERIALS AND METHODS 
The recent research proceeded during 2023 
atatheaInstituteaofaGeneticsaandaexperimental 
biology,aAcademyaofasciencesaofathearepublicaofaUzbekistan, 
located in the district Zangiota, Tashkent, Uzbekistan (with an 
altitude of 398 masl). The climate exhibited sharp fluctuations, 
with high 
temperaturesainasummera(June,aJulyaandaAugust)aandaaasharp 
dropainaairatemperature in 
wintera(DecemberaandaJanuary).aSunnyadaysaprevailed 
fora175-185adaysanon-coldadaysafor 200-
210adays.aItarainsafall,awinter andaspring,awithatheaairadry 
inatheasummer.aTheasoilsaof 
theaexperimentalafieldawerealowainahumus,atypicallyagray,aan
d moderatelyasandyaaccording toathe 
granulometricacomposition.aTheaterrainaisaslightlyasloping,anot
asaline,aand naturally 
damagedabyawhitisha(verticillium)asilt.aTheabulkadensityaof 
the soil measured 1.32-1.33 g/cm2, 
withaaalimitedafieldamoistureacapacitya(LFMC)aof 22%. 
Groundwaters go deep (8 m and more) (Matniyazova et.al., 2022; 
Muminov et.al., 2023; Nabiev 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 appliedatoathe 
genotypes,awithatheatotalavolumeaofawaterausedaforairrigatio
naata2800-3000 m3/ha.  In the stressed environment, the cotton 
genotypes were irrigated once during the seedling and once at the 
floweringastage,aartificiallyacreatingawaterascarcitya(modeleda
drought). A group of parental cotton cultivars belonging to  the 

species Gossypium hirsutum L. and their line underwent study 
(Shavqiev et.al., 2021; Nabiev et.al. 2022). 
The following new lines of upland cotton were used as research 
objects: L-1 (L-SA x Dior) x (G.hirsutum L. x G.tomentosum); L-2 
(Navbakhor-2 x L-SA) x (G.hirsutum x G.tomentosum);     L-3 (C-
9082 x 3B) x (G.hirsutum L. x G.arboreum); L-7 (C-9082 x 4B); L-
11 (Barxat); L-15 (Navbakhor-2); L-16 (C-9082 x C-9080); L-20 
(Navbakhor-2 x AN-16) x (Ishonch x C-9082); L-21 (L-1849) and L-
22 (Navbakhor-2 x C-9082 ). 
In our study,atheatotalaamountaofawaterainathealeaves, the 
rate ofatranspirationainathealeaves, theawater holding 
properties of the leaves, the relative surface density of the 
leaves, the amount of chloroplast pigments, and the amount of 
proline amino acid were determined from the 
physiologicalaandabiochemicalacharacteristicsaofaupland 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 output were studied. 
Extraction and determination of pigment concentration: This 
experiment determined the amount ofapigmentsainathealeaves 
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 
alcoholasolutiona(LichtenthaleraandaWellburn,a1983).aThe 
homogenate underwent centrifugation at a speed of 5000 rpm for 
12 min.aTheaamountsaofachlorophyllaaaandab 
carotenoidsainathea resultinga extract aattaineda determination 
abyaanaAgilentaCarya60aUV-Vis spectrophotometeraat a664,a 
649a anda 470anm. Based aona thesea indicators, 
acalculatingathe amountsaofachlorophyllaaaandabaand 
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 – 97.63Cb)/209 
Statistical analysis: Data analysis was performed using Stat View 
(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; Nabiev et.al. 
2022)aitaisashownathatathe 
totalaamountaofawaterainaleavesaisa70-80% of the wet weight of 
the leafaunderaconditionsaof optimalawaterasupply. 
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 
developmentaofadroughtaresistantavarietiesaofauplandafiberaco
tton. 
Inatheagroupaof upland fiber cotton linesaunder 
optimalawaterasupplyaconditions,atheahighest totalawater 
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 75.95 
(Table 1). 
Table 
1/Totalawateracontenta(%)aandatranspirationaratea(amgaH2O/1
ag.wetaleafaxa1ahour)ain 
leavesaofauplandafiberacottonaplantsaunderadifferentawaterasu
pplyaconditions, 

Lines total amount of water in 
leaves,% 

transpiration rate (mg Н₂О/1 g.wet leaf х 
1 hour) 

NK DC LA,% NK DC LA,% 

L-1 75.9 73.4 -3.3 233.86 149.79 -35.9 
L-2 77.2 71.5 -7.4 232.48 84.98 -63.4 
L-3 77.3 73.3 -5.2 239.88 74.47 -69.0 
L-7 78.4 71.9 -8.3 306.69 137.38 -55.2 
L-11 77.8 74.5 -4.2 261.26 132.16 -49.4 
L-15 76.5 73.9 -3.4 227.42 124.51 -45.3 
L-16 75.2 73.2 -2.7 217.39 95.12 -56.2 
L-20 76.4 72.7 -4.8 303.57 123.38 -59.4 
L-21 76.7 72.5 -5.5 259.25 106.46 -58.9 
L-22 77.9 73.2 -6.0 232.32 104.51 -55.0 
LCD05 0.7 0.5 7.68 8.19  
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Explanation:aNK – 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, 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 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 if 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 sensitivity (respectively 
LA = 2.7% ; LA = -3.3% and LA =3.4%). 
The study of rate of transpiration in the leaves of upland fiber 
cotton lines shoved that the 
transpirationarateainathealeavesaofatheaplantsaofatheaL-
7aandaL-20alines underaconditionsaof optimalawaterasupply is 
higher that than in other lines (306.69 mg and 303.57 mg, 
respectively), and the lowest transpiration rate was in the L-16 
line was 217.39 mg (Table 1). 
The highest rates of transpiration rate in plant leaves under water 
deficit conditions were in L-1, L-7 and L-11 lines, respectively 
149.79 mg, 137.38 and 132.16 mg, while the lowest lines were in 
L-3 and L-1 lines, respectively 74.47 and 84.98 mg. 
In general, the range of variation in leaf transpiration rate was 
217.39-306.69 mgaunderaoptimal 
waterasupplyaconditionsaanda74.47-149.79 mg under water 

deficit conditions in upland fiber cotton lines studied in our 
experiment, that is, water stress 
conditionsaledatoaaadecreaseainathe extentaof variability of this 
trait. The strongest sensitivity to water deficit according to the 
sing of transpiration rate in leaves belonged to the L-3 and L-2 
lines, respectively LA=-690% and 63.4%. the weakest sensitivity 
was recorded in the (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 L-22 and L-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 L-20 and L-7 lines, which 
were 42.1% and 40.6%, respectively (Table 2). 
L-3, L-22 and L-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 L-1 line (27.7%). 
In general, the water retention property of the leaves was 30.1-
42.1% in theaconditionaofaoptimal waterasupplyaanda19.1-
27.7%ainatheaconditionaofawateradeficitain the upland fiber 
cotton lines studied in our experiment, that is, water stress 
caused a reduction inathearangeaofavariation of this trait. The 
analysis of the levies of adaptation (LA) indicator shows the strong 
sensitivity of L-7, L-20 and L-3 lines to water deficit (LA=-44.1%, 
LA=-43.5% and 40.9%), and the L-1 line showed weak sensitivity 
(LA=-13.2%). 
 

Table 2. Water retention properties (%, after 4 hours) and specific surface density of the leaf (mg/10 cm2) of the leaves of upland fiber 
cotton plants under different water supply conditions. 

Lines Water retention property,% specific surface density of the leaf, 
mg/10sm2 

NK DC LA,% NK DC LA,% 

L-1 31.9 27.7 -13.2 74.57 65.05 -12.8 
L-2 30.5 19.7 -35.4 77.96 72.61 -6.9 
L-3 32.3 19.1 -40.9 78.55 72.53 -7.7 
L-7 40.6 22.7 -44.1 78.64 78.39 -0.3 
L-11 32.9 23.1 -29.8 76.18 74.99 -1.6 
L-15 33.2 21.4 -35,5 80.42 81.11 +0.9 
L-16 31.8 23.7 -25.5 77.28 65.99 -14.6 
L-20 42.1 23.8 -43.5 94.14 83.48 -11.3 
L-21 35.3 21.8 -38.2 75.84 79.07 +4.3 
L-22 30.1 19.5 -35.2 79.66 85.27 +7.0 
    LCD05 1.1 1.3  4.17 5.03  

 
In the 
conditionsaofaoptimalawaterasupply,atheahighestarelativeasurfa
ce density of plant leaves was in the L-20 line (94.14 mg), and the 
lowest indexes were in the L-1 and L-21 lines, respectively 74.57 
mg and 75.54 mg. 
Under water deficit conditions, the highest indexes of specific 
surface density of leaves were in L-22 and L-20 lines, 85.27 mg 
and 83.48 mg, respectively, and the lowest values were in L-1 and 
L-16 lines, respectively 65.05 mg and 65.99 mg. 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 the adaptation (LA) showed 

that water deficit has a strong effect on the L-16 line (LA=-14.6%) 
in terms of the relative surface density of leaves. On the contrary, 
it showed a weak effect on L-1, L-15 and L-11 lines (LA=-0.3%; 
LA=+0.9% and LA=-1.6%). 
Inaouraresearch,atheaamountaofachlorophylla“a”, chlorophyll 
a“b”,a carotenoidsa andaproline 
aminoaacidainathealeavesaduringatheafloweringa period aofa 
upland afiber cottonaplantsaunder 
differentawateraregimeaconditionsawasastudied. 
Underaconditionsaofaoptimalawaterasupply,atheahighestaindexa
of chlorophyll “a” content was found in the L-7 line (3.01±0.03 
mg/g), and the lowest index was found in the L-2 line (2.48±0.01 
mg/g) (Table 3). 

 
Table 3. Theaamountaofachlorophyll “a”,a“b”aandacarotenoidsainathealeavesaofaupland 
fiberacottonalinesaunderaconditionsaofadifferentawaterasupply,amg/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,% 

L-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 
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L-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 

L-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 

 
Inatheaconditionsaofawateradeficit,atheacontentaofachlorophyll 
“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, 
theahighestaindexaofatheaamountaofachlorophylla“a” in plant 
leaves was determined in the L-7 line (2.77±0.02 mg), and the 
lowest index in the L-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. 
Theaamountaofachlorophylla“b”ainaleavesawasadetermined 
during the gross flowering period of upland fiber 
cottonaplantsaunderadifferentawateraregimeaconditions. In this 
case, under conditions. In this case, 
underaconditionsaofaoptimalawaterasupply,atheahighestaindicat
oraofathe amountaofachlorophylla“b”ainathealeaves was in the 
L-7 line (1.10±0.01 mg/g), and the lowest indicator was in the L-
1 line (0.98±0.01 mg/g) (Table 3). 
Itawasafoundathatatheaamountaofachlorophylla“b”ainathealeav
esaofatheaplantsaofathe medium-fiber cotton lines studied in our 
experiment was reduced to a different extent in conditions of 
water deficit compared to the control, i.e., theaconditions 
ofaoptimalawaterasupply.aAgainstathe conditionaof this abiotic 
stress, the highest indicator of the sign was recorded in the L-7 
line (1.05±0.01 mg/g), and the lowest indicator was recorded L-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 plantsaofaupland 
fiberalinesainadifferentawateraregimes.aUnderaconditions 
ofaoptimalawaterasupply,atheahighest index of carotenoid 
content in leaves was recorded inatheaL-7 
linea(1.83±0.01amg/g),aandathe lowestaindexawas recorded in 
the L-2 line (1.78±0.01 mg/g). 
The amount of carotenoids in leaves decreased to different 
extents in upland fiber cotton lines in our experiment under water 
deficit compared to optimal water regime. In these adverse 
environmental conditions, the highest level of carotenoid content 
in was found in L-7 line (1.78±0.02 mg/g), and the lowest level in 
L-2 line (1.66±0.03 mg/g). 
  Accordingatoatheaanalysisaofathealevels ofaadaptation (LA), it 
was noted thatatheaamountaof 
carotenoidsainathealeavesaofaupland fiber cotton lines 
decreased from 2.73% to 8.11 in water deficit compared to 
theaconditionsaofaoptimalawaterasupply. 

The content of the amino acid proline in plant leaves increased to 
different extentsaunderawater 
deficitacomparedatoaoptimalawaterasupplyaconditionsaduring 
the flowering period of upland fiber cotton 
lines.aUnderaconditionsaofaoptimalawaterasupply, the amount of 
proline is the highest in the L-7 line (63.0±0.81 mg/g), and 
relatively low in the L-1 and L-2 lines (respectively 49.0±0.75 
mg/g and 44.2±1.00 mg/g). 
It was found that proline content was the highest in the L-7 
(85.1±1.01 mg/g), and relatively low in the L-1 and L-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 L-7 line (LA=+35.07%), and relatively low 
variability was found in the L-1 and L-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, shoved that the highest 
productivity among the lines of upland fiber cotton studied in our 
research was in the L-7 line (101.06 g) under conditions of 
optimalawaterasupplyaandathealowaproductivityawas in the L-3 
line and was 82.23 g (Table 4). 
In the conditions ofawateradeficit,arelativelyahighaindicatorsaof 
plant productivity were recorded in L-22, L-11, L-15 and L-7 lines 
(respectively 76.23 g, 69.75g, 66.34 g and 65.50 g), and the lowest 
indicator was recorded in L-3 and was 52.77 g. Our research was 
devoted to the drought resistance of medium-fiber cotton lines L-
22 (Navbakhor-2 x C-9082), L-11 (Barxat), L-15 (Navbakhor-2) and 
L-7 (C-9082 x4B) with relatively high plant productivity under 
conditions of water deficiency indicates that they can 
beausedaasastartingamaterialafor resistance selection. In 
general, the range of variation in plant productivity was 82.23-
101.06 g inaconditionsaofaoptimal waterasupplyaand 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.aItashouldabeanotedathatainaoptimalaagrotechnical 
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 
foundaathatatheastrongasensitivityato water deficit in terms of 
plant productivity is in the L-16 line (LA=-38.5%), and the weak 
sensitivity is in the L-22, L-15 and L-11 lines (LA=-15.5%, LA=-20.9% 
and LA=-22.5%). 
 

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

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

NK DC LA,% NK DC LA,% 

L-1 86.19 56.08 -34.9 4.9 4.6 -6.1 

L-2 85.44 57.50 -32.7 4.8 4.5 -6.3 

L-3 82.23 52.77 -35.8 4.6 4.2 -8.7 

L-7 101.06 65.50 -35.2 5.1 4.3 -15.7 

L-11 90.03 69.75 -22.5 5.0 4.4 -12.0 

L-15 83.87 66.34 -20.9 4.8 4.6 -4.2 

L-16 91.28 56.13 -38.5 4.7 4.4 -6.4 

L-20 85.04 58.58 -31.1 5.0 4.5 -10.0 

L-21 87.93 57.68 -34.4 5.0 4.3 -14.0 
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L-22 90.23 76.23 -15.5 4.5 4.4 -2.2 

LCD05 4.18 5.07  0.3 0.2  

 
Cotton weight per boll is one of the important components of 
plant productivity. Thearesultsaof ourastudyaofathis character 
are presented in Table 4. 
Accordingatoathearesultsaof athis atable,a inaconditionsa ofa 
optimala watera supply,atheahighest 
indicatoraofatheaweightaofacottonainabollacompared to other 
lines was in the L-7 (5.1 g), and the low indicators were in the L-
22, L-3 and L-16 lines (respectively 4.5 g, 4.6 g and 4.7 g). 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 L-1, 
L-15, L-2 and L-20 (respectively, 4.6 g, 4.6 g, 4.5g and 4.5 g), and 
the lowest value was recorded in the L-3 line (4.2 g). 

The analysis of the level of adaptation (LA) indicators, according 
to the weight of cotton in one boll, shoved a strong sensitivity to 
water deficit in the L-7 and L-21 lines (LA=-15.7% and LA=-14.0%), 
and the weakest sensitivity was found in the L-22 line (LA=-2.2%). 
Table 5 shows our results for the yield of fiber, the main product 
of cotton. In theaconditionsaof 
optimalawaterasupply,atheahighestaindicatoraofathe sign was in 
the L-11 line (40.7±0.8%), and the 
lowestaindicatorawasarecordedainatheaL-1 (35.9%), in the L-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. 

Lines   fiber output, %  fiber index, g. weight of 1000 seeds, g 

NK DC LA,% NK DC LA,% NK DC LA,% 

L-1 35.9±0.9 33.1±0.3 -7.8 7.2±0.3 6.4±0.1 -11.1 110.7 109.9 -0.7 

L-2 37.6±1.7 35.0±1.4 -6.9 7.7±0.4 7.1±0.4 -7.8 112.3 110.1 -1.9 

L-3 39.1±0.9 37.1±0.6 -5.1 8.1±0.5 6.8±0.3 -16.1 105.9 105.4 -0.5 

L-7 36.5±1.9 35.6±0.3 -2.5 7.5±0.9 6.1±0.8 -18.7 111.7 102.1 -8.6 

L-11 40.7±0.8 38.2±1.5 -6.1 9.0±1.2 7.3±1.0 -18.9 124.0 116.8 -5.8 

L-16 38.8±0.3 37.2±0.2 -4.1 6.1±0.5 5.8±0.7 -4.9 99.1 95.2 -3.9 

L-20 37.8±1.4 36.1±1.2 -4.5 6.3±0.8 5.5±0.5 -12.7 115.8 106.1 -8.4 

L-21 38.0±0.4 37.0±0.8 -2.6 7.4±1.0 7.7±0.3 +4.1 118.6 112.7 -4.9 

L-22 37.2±1.2 36.6±0.3 -1.6 7.1±0.3 6.2±0.2 -12.7 109.0 104.8 -3.9 

LCD05 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 
comparedatoatheacontrol.aInathisacase,atheahighest indicator 
remained in the L-11 line (38.2%), 
andathealowestaindicatorawasarecordedain the L-1 line (33.1%), 
as in the optimal water regime. 
According to the coefficient of elasticity (LA), the strongest 
sensitivity to water deficit in terms of fiber output was in the L-1 
and L-2 lines (LA=7.8% and LA=6.9%), and the weakest sensitivity 
was in the L-22 line (LA=-1.6%). 
The fiber index, i.e., the weight of fiber in 100 seeds, was the 
highest in the L-11 line (9.0 g) under the optimal water regime, 
and lowest in the L-16 and L-20 lines (6.1 g and 6.3 g, respectively) 
was noted.  
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 L-21, L-11 and L-1 lines, 7.7 g, 7.3 g and 
7.1 g, respectively, and the lowest indicator were in the lines L-
20 and L-16 and amounted to 5.5 g and 5.8 g, respectively. 
Accordingatoatheaanalysisaofathealevelaofaadaptationa(LA), the 
strongest sensitivity to water deficit according to the fiber index 
sign was in L-11 and L-7 lines (LA=18.9% and -18.7%, respectively), 
the weakest sensitivity was in the L-21 and L-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 L-11 line, which 
was 124.0 g, and the lowest value was in the L-16 line, which was 
99.1 g (Table 5). 
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 of indicator was recorded in the L-11 line, since it was 
against the condition of an optimal water regime, amounted to 

116.8 g. It was found that the lowest indicator was in the L-16 line 
(95.2 g) as in the control variant.  
Accordingatoatheaanalysisaofathealevel of adaptation (LA), 
strong sensitivity to water deficiency by weight of 1000 seeds was 
observed on lines L-7 and L-20 (LA=-8.6% and LA=-8.4%, 
respectively), weak sensitivity was noted in the L-1, L-3 and L-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 studyaconditionsaof optimalawaterasupply,athe 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 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 leaf 
had a high positive correlation (r=0.87) with its area. 
Underaconditionsaofawateradeficiency,atheacorrelationabetwee
n the TWCL 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 
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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 TWCL 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 shoved a positive 
correlation (r=0.35) with the decrease in water of leaves. 
Plant productivity trait in fiber cotton lines under water deficit 
conditions shoved a weak positive correlation (r=0.25, and r=0.30, 
respectively) with TWCL 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=-0.06 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. 

  
The lack of moisture in the soil causes various morpho-
physiological and biochemical adaptatioans in plants, which 
subsequently inhibit glineth, reduce photosynthesis, reduce the 
permeability of leaf stomata and transpiration, reduce the 
amount of chlorophyll and lead to changes in proteomics 
(Wijewardana et. al., 2017; Matniyazova et. al., 2023). In our 
results, compared to theaconditions 
ofaoptimalawaterasupply,athe content of chlorophyll “a”, 
chlorophyll :b: and carptenoids in the leaves of plants of upland 
fiber cotton lines decreased in different 
degrees,aandatheacontentaof prolineaaminoaacid increased in 
different degrees in water deficit. 
Ali Karademir et al. (2009) evaluated 
twentyacottonagenotypesaunderawaterastressaconditions. 
Significant differences were found between genotypes in leaf 
chlorophyll content, boll weight, seed index, plant height and 
fiber output. Correlation of chlorophyll content with yield 
(r=0.23*) and fiber output (r=0.32**) was noted. Leaf chlorophyll 
content directly affected plant height, number of monopodial 
branches, fiber output,aweightaofa1000aseedsaandayield. Such 
results indicate that chlorophyll content in leaves can be used as 
one of the effective factors for increasing yield under water 
deficit conditions. 
Basedaonatheastudyaofa100acottonasamples, Javed et al. (2017) 
determined that there is a positive genotypic and phenotypic 
correlation of cotton yield with plant height, boll number and boll 
weight. Gulhane and Wadikar (2017) found that boll weight and 
number in 38 genotypes of G. arboretum L. an G. hirsutum L. had 
a reliable positive correlation with yield. In our results, it 
wasafoundathatatheawater holding capacity of leaves decreases 
with the increaseaofatranspiration rateainatheaupland fiber 
cotton lines against the condition of different water supply. It was 
found that there is a positive correlation (r=0.20) between the 
increase in the water holding capacity of leaves and the increase 
in plant productivity in water deficit. 

  
 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.aItawasafoundathatatheatranspiration rate sign is the 
most influential sigh of water deficit among the studied signs. 
Itawasafoundathatatheatotalaamountaofawaterainathealeavesai
n water deficit condition was the highest (74.5% and 73.9%) in L-
15 and L-11 lines, and L-16, L-1 and L-15 lines are resistant to 
water deficit. 
ItawasafoundathatatheaL-1 lineais the most resistant to water 
deficit (LA=-35.9% in terms of the rate of transpiration in plant 
leaves, and theahighaindicatoraofathe genotype against the 

condition of water stress does not always show its stability 
according to the studied character in different water regimes.  
Itawasafoundathatatheawateraholding capacity of leaves in water 
deficit condition is the highest in L-3, L-22 and L-2 lines, while L-
1, L-16 and L-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 L-16 and L-20 lines, 
and no reliable difference was detected in the other lines.   
Plant productivity decreased from 15.5% 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 L-22, L-11, L-15 and L-7 
lines, which were 76.2g, 69.8g, 66.3 g, respectively. These lines 
can be used as starting material in the selection of upland fiber 
cotton for drought tolerance. In the L-7 line, plant productivity 
was 65.5 g, and the level of adaptation showed a low index (LA=-
35.2) due to very high productivity (101.1 g) 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 L-11, L-16 and L-3 lines was 37.1-38.2%. 
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