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Abstract: In this experiment, the amount of chlorophyll in the leaves of Ishonch and Tashkent-6 varieties of cotton was studied under
optimal and low water conditions. Compared to optimal conditions, the amount of chlorophyll **a™, chlorophyll *'b", total chlorophyll
and carotenoids of both varieties decreased to different degrees in conditions of water shortage. The chlorophyll stability index in the

trust variety was 85.9%, and in the Tashkent-6 variety it was 83.8%.

1. Introduction

Currently, there is a shortage of water in various parts of the
world. According to an FAO (2005) analysis, by 2050,
drought and salinity could lead to a sharp deterioration in
land quality in more than 50% of many regions of the world.
Scientists point out that by 2050, the amount of water on
Earth could be halved (S.M. Vicente-Serrano, C. Gouveiab
etal., 2013).

It has been found that lack of water in plants has a negative
impact on their development and productivity (A. A.
Apchelimov., O. P. Soldatova., 2009). According to W
Wang et al. (2003), drought has reduced crop yields by up to
50%.

Abiotic stresses lead to a number of morphological,
physiological, biochemical and molecular changes and affect
productivity (Z. Davlatnazarova., K.A. Aliev., 1997). Stress
reduces photosynthetic activity. It affects the permeability of
membranes and the function of enzymes, accelerates the
metabolic process and leads to the accumulation of active
oxygen radicals. In this case, premature cell death has been
identified (B.A. Beknazarov., 2009).

Chlorophyll is one of the main constituents of chloroplasts.
Chlorophyll “a” and “b” in chlorophyll play an important
role in the process of photosynthesis and ultimately affect
plant growth and development (L. Taiz and E. Zieger, 2006).
The decrease in photosynthesis is due to the main
components of the chloroplast, which may directly limit the
photosynthetic potential (M. Maisura et al., 2014).

Drought stress is one of the factors influencing the ratio of
chlorophyll “a” and “b” to total chlorophyll and “a / b” (M.
Havaux., 1998; S. Delfine et al., 1998; M. Ashraf and S.
Ahamad., 2000; S. Kiani et al., 2008; A. Massacci et al.,
2008; M. Hamayun et al., 2010). In drought-tolerant
varieties of chlorophyll, chlorophyll “a”, chlorophyll “b”
and total chlorophyll content were significantly reduced in
drought conditions (P. Manivannan et al., 2007b). When two
olive varieties were grown under drought conditions, total
chlorophyll content was found to decrease from 29% to 42%
(M. Guerfel et al., 2009). The cotton plant is characterized
by a decrease in chlorophyll in drought conditions (A.
Massacci et al., 2008).

The chlorophyll stability index is the ratio of the total
chlorophyll content of a plant grown in optimal conditions to
the total chlorophyll content of a plant in a drought
environment. A high chlorophyll stability index is one of the
hallmarks of drought tolerance (R. K. Sairam et al., 1997). It
is effective to pay attention to this sign in determining the
drought tolerance of plants (D.A. Johnson., 1980).

Decreases in chlorophyll levels under drought stress have
been reported to be associated with chlorophyll degradation
during photo-oxidation (S. Delfine et al., 1998; M. Ashraf.,
2009; and M. Hamayun et al., 2010). Both chlorophyll “a”
and “b” change in drought environments (M. Farooq et al.,
2009).

The main reason for the decrease in chlorophyll content
under drought stress is the slowing down of photosynthetic
activity. In addition, chlorophyll loss in plant tissue in a
water-deficient environment results in swelling of the
chloroplast shells, disruption of lamella vesiculation, and
accumulation of lipid droplets (W.M. Kaiser et al., 1981).

The low concentration of photosynthetic pigments and the
decrease in photosynthetic potential limit its ability to
produce basic products. The amount of chlorophyll in the
leaf is one of the important parameters from a physiological
point of view. Loss of chlorophyll content in a water-
deficient environment has been reported to occur with the
destruction of masked cells in plants (A. A. Shakeel et al.,
2011).

2. Research Methods

In our research, Ishonch and Tashkent-6 varieties belonging
to G. hirsutum L. were grown in different water regimes
(optimal water supply and modeled drought). Ishonch type
F3 [G. barbadense (C-6037) x Tashkent-6] x is based on the
L-27 ridge from the Tashkent-6 combination, while the
Tashkent-6 variety is based on the combination of {(C-4727
X G. hirsutum ssp. mexicanum) x S-4227%}. Under lysimeter
conditions the seeds were sown in the scheme 90x20x1, at a
depth of 4-5 cm above ground level. In both backgrounds,
the varieties were placed in three returns, with 12 cell rows
in each return in a randomized manner. Irrigation in the
scheme of 1-2-1 under the optimal water regime (total water
content 4800-5000 m3 / ha), and against the background of
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artificial drought in the scheme 1-1-0 (total water content
2800-3000 m3 / ha) was held. The same agro-technical work
was carried out on both backgrounds.

To determine the amount of chlorophyll “a”, chlorophyll “b”
and carotenoids, samples were taken from leaves 3-4,
counting from the point of growth of the cotton plant. Each
leaf was washed twice and placed in 3 test tubes of 50 g. 80
ml of acetone was added to 5 ml of each solution, and the
leaf samples were homogenized and centrifuged at 5,000
rpm for 10 min. At 470 nm, Agilent Cary was detected on a
60 UV-Vis brand spectrophotometer. Chlorophyll “a”,
chlorophyll “b” and carotenoids were determined using the
equation (K. H. Lichtenthaler.,, 1983; Nayek Sumanta.,
2014), the chlorophyll stability index was determined by
R.K. Sairam (1997):

Chl “a” [mg/l] :12:25*A663.2'2u79*A646,8

Chl“b” [mg/l] = 21,5* A646,8'511* A663.2

car [mg/1] = ((1000*A470)-(1,82* Chla)-(85,02* Chl b))/198

F[mglgl=(V-C)/P

F— pigment content in plant leaf samples [mg/g];
V — liquid volume, [ml];

C — pigment concentration, [mg/l];

P — weight of the plant tissue, [g]

ChlorophyllIStabilitylndex (CSI)
total chlorophyll under water stress

CSI = *100%

total chlorophyll under normal condition
3. Research Results

A number of scholars (JL Araus et al., 1998; F. Anjum et al.,
2003; S. Kiani et al., 2008; A. Massacci et al., 2008 and M.
Hamayun et al., 2010) Under the influence of drought, the
amount of chlorophyll "a", "b™ and total chlorophyll in the
leaves of the plant decreases.

According to the analysis of the results of our research, the
difference between the levels of chlorophyll "a", chlorophyll
"b", total chlorophyll and carotenoids in the leaves of
Ishonch and Tashkent-6 varieties is reliable in terms of
optimal water supply and water scarcity (Table 1).

At the same time, under the conditions of optimal water
supply (control option), the average value of chlorophyll "a"
in the Trust variety was 1.61 + 0.05 mg / g, and in the
absence of water - 1.40 = 0.06 mg / g. g. In the Tashkent-6
variety, the mean value was 1.70 + 0.02 mg / g in the control
variant, and 1.41 + 0.03 mg / g in the water shortage.

The decrease in the amount of chlorophyll “a” during
drought may be related to the inhibition of the oxidant in the
photo-oxidation process (V. Verma et al., 2004; M. Farooq
et al., 2009).

In the control (optimal water regime) variant, the average
content of chlorophyll “b” in the leaves of the Trust variety
was 059 £ 0.02 mg / g, in the experimental (water
deficiency) variant 0.49 + 0.02 mg / g, and in the Tashkent-6
variety it was 0.59 £ 0.01 mg / g and 0.51 + 0.01 mg / g,
respectively (Table 1).

It should be noted that some studies have shown a slight
increase in the amount of chlorophyll “b” in resistant
samples under water shortages compared to resistant
samples (M. Muhamad., 2014).

The value of the chlorophyll a / b ratio depends on the
amount of chlorophyll “a” and chlorophyll “b” (M. Maisura
et al., 2014). In the experiments of F. Anjum and M. Faroogq,
changes in the ratio of chlorophyll a / b and the amount of
carotenoids in plants under conditions of low water supply
compared to the optimal water regime were observed (F.
Anjum et al., 2003; M. Farooq et al. , 2009).

Analysis of our results on this indicator 2.86 + 0.054 in the
case of low water supply (experimental variant), 2.73 *
0.071 in the control variant, and 2.76 + 0.015 in the
Tashkent-6 variety, respectively and showed that it was 2.88
+ 0.038. (Table 1). It has been found that drought stress
causes severe damage to the activity of photosynthetic
reaction centers, which leads to an increase in the amount of
chlorophyll “b” and a decrease in the ratio of chlorophyll a /
b (A. A. Mir., 2013).

The total chlorophyll content in the control variant of
Ishonch and Tashkent-6 cotton varieties was 2.20 + 0.06 and
2.29 £ 0.03 mg / g, respectively, and in the experimental
variant 1.89 £ 0.06 mg/ g. and 1.92 £ 0.04 mg/ g. (Table 1).
M. D. Patil et al. (2011) found that the chlorophyll stability
index was higher in drought-tolerant plant genotypes than in
non-drought-tolerant genotypes. In our experiment, the
chlorophyll stability index was 85.9% in the Trust variety
and 83.8% in the Tashkent-6 variety. It was noted that the
amount of chlorophyll in the leaves of Ishonch plant is
relatively stable compared to the amount of chlorophyll in
the leaves of Tashkent-6 plant in the conditions of water
shortage.

Carotenoids can protect plants from photo-oxidation (A. A.
Mir et al., 2013). In the experiments of A. K. Parida (2007),
the content of chlorophyll and carotenoids in cotton
genotypes decreased in a low-water environment and an
increase in the amount of chlorophyll and carotenoids
through re-irrigation.

In caution, the amount of carotenoids was 0.36 £ 0.02 mg / ¢
under low water conditions (experimental variant) and 0.43
+ 0.02 mg / g under normal water regime conditions (control
variant). formed. These values are 0.32 £ 0.01 mg / g and
0.42 + 0.01 mg / g, respectively, in the Tashkent-6 variety,
and the amount of carotenoids in water shortages is higher
than in the vulnerable variety - Tashkent-6.

4. Conclusion

Changes in the amount of chlorophyll and carotenoids in the
leaves of cotton plants were found under conditions of low
water supply compared to the optimal water regime. Under
conditions of low water supply, the total chlorophyll,
chlorophyll a / b and carotenoids in the Ishonch variety
showed less change than in the Tashkent-6 variety. In our
experience, the Trust variety can be used as a primary source
for obtaining drought-resistant genotypes.
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