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HYBRIDIZATION OF CERTAIN FORMS OF SUBSPECIES BELONGING TO
G.HIRSUTUM L. SPECIES, FORMATION OF BOLLS AND SEEDS IN THE BOLLS
K.K. Ashurovl

JAndijan Institute o fAgriculture and Agrotechnologies, Andijan, Uzbekistan
B.Kh. Amanov2

2Chirchik State Pedagogical University, Chirchik, Uzbekistan

Abstract. The analysis of hybridization results showed that the forms of G.hirsutum
L. subspecies can be hybridized well with each other. In the studied hybrid combinations,
the rates lower than 50,0% on the formation of hybrid bolls and full seeds in hybrid bolls
were not observed. Currently, scientific researchers are facing urgent problems in creating
varieties resistant to stress factors. Solution for these actual problems requires the use of
wild, semi-wild, cultivated tropical subspecies and forms in the process of practical
selection. In view of this, it is necessary to continue this research work consistently, to
obtain rare recombinant forms and involve them in selection and breeding studies.

Key words: cotton, Gossypium L., G.hirsutum L., hybrid, wild, subspecies, intraspecific,
recombinant.

MMBPUAMSALINSA OTAE/bHBIX ®OPM MOABUAOB, MPUHALIEXKALLLX
BUOA G.HIRSUTUM L., POPMVPOBAHUE KOPOBOYEK 1 CEMSIH B KOPOBOUYKAX

KK Awyposl

1IAHAMKAHCKUIA MHCTUTYT CeNbCKOro X03MCTBa M arpoTexXHONOrni, r. AHANXKaEH,
Y36ekncTaH
b.X. AmMaHoB2

24unpunkckoro MNocygapcTBeHHOro Mefarormyeckoro YHMBepCUTET, . YMpuuk,
Y36eKncTaH

AHHOTauUuA. AHa/IM3 pe3ynbTaToB nokasas, uto copmel nogsuaa G.hirsutum L. xopoLuo
rMopuan3ytoTcs Mexay CO60M. B M3ydeHHbIX TMOPUAHLIX KOMOWHALMSX MOKAasaTesel HKe
50,0% no o06pa3oBaHUD TUOPUAHBIX KOPOOGOYEK W MOSHOLUEHHbIX CEMAH B TMOPUAHbIX
KOpobo4yKax He Habnoganocb. B HacToslee Bpems nepes Hay4HbIMU UCCNefoBaTeNs MU CTOAT
aKTya/lbHble NPO6/IEMbI CO34aHMNS COPTOB, YCTOMUMBBLIX K CTPECCOBLIM (hakTopaMm. PeLeHme 3TuX
aKTya/lbHbIX Mpobnem TpebyeT WCMO/b30BaHWS B MPOLLECCE MPaKTUYECKOM Cenekuumn AUKKX,
NONYAVKWUX, Ky/NbTYPHbIX TPOMUYEeCcKUX noasuaoB v ¢opM. B cBA3M C¢ 3TUM Heobxoammo
nocnefoBaTe/lbHO MPOAO/HKATL  AaHHYK  UCC/efoBaTe/lbCKyto paboTy, rnony4yarb pegkuve
pekoMOMHaHTHbIe hOPMbI U NPUBEKATb UX K CeNeKLMOHHbIM UCCeA0BaHUAM.

KntoyeBble cnoBa: xnonvatHuK, Gossypium L., G.hirsutum L., rmbpug, Ankuii, noasmg,
BHYTPUBULO0BOW, PEKOMOVHAHTHBIMA.

INTRODUCTION

It is known that the intra- and belonging to the Gossypium L. genus is one
interspecific hybridization for the species of the main factors that determine the
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possibility of using them in practical
selection and breeding as donors of
beneficial traits in the of creation
promising lines and varieties of cotton.
Acceleration of selection-breeding
processes is to solve the main problems
that determine the perspective of the
process of introgression of useful traits of
wild species diversity into the genome of
cultivated species.

In the process of hybridization, the
high and low level of the formation of
bolls and the seeds in the bolls depend on
the phylogenetic closeness of the species
and forms used in the hybridization. At
the same time, hybridization results are
closely related to flowering biology, one
of the biological traits of cotton species.

It is known that the productivity of
hybrid bolls formation and the seeds in
hybrid bolls in intraspecific and
interspecies hybridization of cotton
species, whether the results are positive
or negative, depends on the phylogenetic
distance or closeness of the species
involved in the hybridization and the
physiological characteristics of the initial
sources [4, 5, 10, 11, 12].

Transgressive forms were obtained
as a result of hybridization of wild,
ruderal, tropical, subtropical varieties and
forms of the polymorphic G heraceum L
and G.arboreum L species belonging to
the Gossypium L genus. Valuable
information was gathered as a result of
conducting research on the possibility of
using these forms as a source with unique
traits in practical selection and breeding
[6].

B.Kh. Amanov [1, 2, 3] carried out
intraspecific hybridization of
G.barbadense L species of Peruvian
cotton varieties and hybridization with
G.darwinii Watt species. When G.darwinii
Watt species was used as a mother form,

it was found that the rate of boll
formation was low (33,3-40,0 %), and the
percentage of seed formation in the boll
was high (65,5-94,0 %).

According to the results obtained by
crossbreeding intra-specific varieties of
G.hirsutum L [13], subs.punctatum
var.hopi, subs.mexicanum var.nervosum
(Jucatan), subs.paniculatum and
subs.mexicanum var.microcarpum
palmerii forms among wild and semi-wild
subspecies and hybrids were hybridized
and recombinants were received.

N.N. Nabieva [9] analyzed the
results of formation of hybrid bolls and
the seeds in the bolls on the basis of
interspecific hybridization of Intraspecific
cultivars belonging to the species G
hirsutum L and G barbadense L. species.
As a result of research, unique
recombinant forms were isolated and
recommended for practical selection-
breeding work.

Kh.A. Muminov [7, 8] studied the
results of the formation of hybrid bolls
and the seeds in the bolls on the basis of
intra-and interspecific hybridization of G
herbaceum L and G.arboreum L
intraspecific varieties. During the study
transgressive  forms  with  valuable
economic traits were isolated and
recommended as an initial source for
practical selection-breeding studies.

Methodology. The experiments
were carried out at the experimental field
of the extension center and at the
department of "Selection and Seed
Production of Agricultural Crops and
Cultivation of Medicinal Plants" of the
Faculty of Agrobiology of the Andijan
Institute of Agriculture and Agro-
Technology.

The object of the research is
G.hirsutum L subs.mexicanum
var.microcarpum f.palmeri, G.hirsutum L
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Table-1

The initial forms and the number of bolls and the percentage of the formation of full seeds in the bolls of Fi-plants (2023)

Initial forms and F1-plants

G.hirsutum L subs.mexicanum var.microcarpum
f.palmeri x G.hirsutum L subs. euhirsutum
“Kelajak” cultivar

G.hirsutum L subs. euhirsutum “Kelajak”
cultivar x G.hirsutum L subs.mexicanum
var.microcarpum f.palmeri

G.hirsutum L subs.mexicanum var.microcarpum
f.palmeri x G.hirsutum L subs. euhirsutum
“Genofond-2” cultivar

G.hirsutum L subs. euhirsutum “Genofond-2”
cultivar x G.hirsutum L  subs.mexicanum
var.microcarpum f.palmeri

G.hirsutum L subs.mexicanum var.microcarpum
f.palmeri x G.hirsutum L subs. euhirsutum
“Omad” cultivar

G.hirsutum L subs. euhirsutum “Omad” cultivar
X G.hirsutum L subs.mexicanum
var.microcarpum f.palmeri

G.hirsutum L subs.mexicanum var.microcarpum
f.palmeri x G.hirsutum L subs. euhirsutum
“Sultan” cultivar

Number of
hybridization,

15

11

10

14

13

20

piece

Number of
formed bolls,

10

15

piece

Boll
form
ation,

%

70,0

60,0

72,7

90,0

64,2

76,9

75,0

Numbe
r of
seeds,
piece
ER
88 12
112 19
83 28
124 28
112 11
135 41
61 12

Formation of full seeds, %

X S X

87,5 +0,48

84,9 £0,29

74,3+0,36

83,4 £0,59

88,0 + 0,53

75,3 £0,49

83,8 £ 0,54

limit

88-91

84-86

71-76

76-86

85-94

73-85

81-85

S

1,6

1,1

1,4

2,1

2,0

1,8

1,6

V %

1,9

1,4

1,7

2,4

2,3

2,2

1,8
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10

11

12

13

14

15

16

17

18

19

20

G.hirsutum L subs. euhirsutum “Sultan” cultivar
X G.hirsutum L subs.mexicanum
var.microcarpum f.palmeri

G.hirsutum L subs. punctatum x G.hirsutum L
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subs.punctatum, G.hirsutum L
subs.punctatum var.gambia forms
belonging to G.hirsutum L. subspecies and
also Kelajak, Genofond-2, Omad, Sulton
varieties.

The method of the study is
hybridiztion of subspecies of G.hirsutum
L in the experiment, and statistical
analyses.

Research results

It was found that G.hirsutum L
subspecies hybridized well, the formation
of hybrid bolls was 60.0-100.0%, and the
formation of full seeds in hybrid bolls was
72,6-93.5% (Table 1).

The higher rate of the formation of
hybrid bolls in the studied subspecies was
observed in the combination G.hirsutum
L. subs. euhirsutum “Genofond-2 cultivar
X G.hirsutum L subs. punctatum (100,0%),
while a low rate for this trait was noted in
the combinations G.hirsutum L.subs.
euhirsutum “Kelajak” cultivar x G.hirsutum
L subs.mexicanum  var.microcarpum
f.palmeri, G.hirsutum L subs. punctatum x
G.hirsutum L subs. euhirsutum
“Genofond-2” cultivar, G.hirsutum L. subs.
euhirsutum “Sulton” cultivar x G.hirsutum
L. subs. punctatum (60,0%).

The higher rate on the formation of
full seeds in hybrid bolls obtained as a
result of hybridization of G.hirsutum L
subspecies was observed in the
combination G.hirsutum L subs.
euhirsutum “Sulton” cultivar x G.hirsutum
L. subs. punctatum (93,5%); while a low
rate was found in the combinations
G.hirsutum L subs. euhirsutum “Omad”
cultivar x G.hirsutum L subs. punctatum
(72,5 %).

The analysis of hybridization
results showed that the forms of
G.hirsutum L subspecies can be
hybridized well with each other. In the
studied hybrid combinations, the rates

lower than 50,0% on the formation of
hybrid bolls and full seeds in hybrid bolls
were not observed. Currently, scientific
researchers are facing urgent problems in
creating varieties resistant to stress
factors.

Solution for these actual problems
requires the use of wild, semi-wild,
cultivated tropical subspecies and forms
in the process of practical selection. In
view of this, it is necessary to continue
this research work consistently, to obtain
rare recombinant forms and involve them
in selection and breeding studies.
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FORMATION OF YIELD PERFORMANCES IN THE SAMPLES OF FOREIGN COLLECTION
BELONGING TO CICERARIETINUM L. SPECIES
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Biotechnology Tashkent city, Chilanzarsky district, microdistrict 20, building
B.Kh. Amanov?2
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Abstract. When the 36 samples of chickpea from the world collection were planted
in the fall on 3 m2 plots in 3 replications, and elements of productivity were analyzed, the
weight of seedpods in one plant was 27.4-54.9 grams, the number of seedpods in one plant
was 17.0-36.2 pieces, the weight of 1000 grains was 223.1-388.6 grams and average total
yield was 340-789.0 g/m2. Of the 36 studied samples, 16 samples had a higher average
total productivity, and it was found that they can yield more than 20 centners per hectare.
Keywords: chickpea, collection, budding, flowering, seedpod, productivity, trait,
replication, genotype, weight of 1000 grains.

®OPMUPOBAHNSA 3/IEMEHTOB YPOXXAMHOCTU OBPA3LIOB HYTA 3
MMPABOW KONNEKUU BUOA CICERARIETINUM L.

X.A. Hypranuesl
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1CamapKaHjAcKaa rocygapcTBeHHaa BeTepuHapHasd MeamumnHa, YHUBEPCUTET
XWUBOTHOBOACTBA M 6MOTeXHONOTMN. TaWKeH T, YmnnaH3apckuin p-H, MukpopanoH 20, oM
B.X. AMaHo0B2
24npunkckoro MNocygapcTBeHHOro Mefarormyeckoro YHMBepCUTET, . YuMpuuk,
Y36ekucTaH

The chickpea plant is one of the
important crops and is grown in more
than 12 million hectares and in more than
100 countries worldwide [16]. It is known
that chickpea grain is used as an
important food for human consumption
due to its rich content of complex
carbohydrates, vitamins, minerals and
phytochemicals [3]. The chickpeas are
rich in crude protein and high in
tryptophan amino acids. In the breeding
of chickpea for yield and to meet the
global demand for pea consumption,
chickpea cultivation has significantly
improved productivity, disease
resistance, plant morphological
parameters and adaptability traits in pea
cultivation worldwide in the last three
decades [4].

Correct phenotyping in chickpea
breeding and its use in combination with
molecular information in the genetic
process will increase the selection
efficiency [15]. In this case, the direct
breeding process focused on physiological
traits is considered more effective than
the breeding focused on productivity
traits. This term is used to describe the
productivity and morphological
variability of the genotype during the
development periods under the influence
of various external environmental factors
[2]. Breeding based on conventional yield
trait control is also based on vyield
analysis of tens of thousands of plants at
the end of each cycle, which hides the
effect of the trait of interest on chickpea
yield. In contrast, breeding based on

Introduction

yield-morphological traits has the
advantage that enables to identify the
traits substituting the traits of early
season or of normal yield for the yield or
yield-specific traits.

Chickpea plant, like all leguminous
plants, activates the microbial functions
of the soil, causing an increase in the
amount of organic carbon in the soil [5].
The above-ground and below-ground
biomass of the chickpea plant contributes
directly to the increase of organic matter
in the soil [14]. Above-ground biomass is
especially important in increasing soil
fertility and productivity. The leaf
structure of the chickpea plant directly
affects productivity by increasing the
efficiency of photosynthesis. The effect of
the increase in the efficiency of
photosynthesis in the leaf on productivity
is mentioned in the scientific literature
[9].

P. Maharjan [10] believed that in
the development of the selection process
the new varieties and the genotype
resistant to environmental factors are one
of the most important aspects of
environmental interaction. This is the
difference between high and average
yields for the most important agricultural
crops (1:4 typical ratio) due to the
tendency to increase the quantity and
guality of yields depending on weather
conditions.

Increasing the yield and
adaptability of chickpea using different
genetic resources is important for the
breeding of new cultivars [1]. Chickpea

13
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plant species with narrow genetic
diversity are susceptible to pathogens or
environmental stressors, which can lead
to yield losses and significant reductions
in adaptation characteristics [10]. The
genetic diversity of the chickpea plant
also varies significantly in terms of yield
potential, short stem length, branch
length, complex leaf structure, grain
shape, seed size, and disease resistance
[7]. Thus, the use of different genetic
resources in increasing the vyield of
chickpea is important to select genetically
diverse parents and to expand the genetic
base of cultivated chickpea [11].
The research objects and methods.

Samples of the world collection of
chickpeas of the international
organization ICARDA were used as the
research object. During the scientific
research, the seeds of chickpea samples of
the foreign collection were sown by 20
grams in 3m2 area in the “Durmon”
experimental field of the Institute of
Genetics and Plant Experimental Biology,
in 3 replications.

The research results

The productivity of the chickpea
plant is one of the main important
directions of the selection-breeding
process. In the creation of the varieties
with high genetic potential, it is expedient
to combine genotypes that are resistant to
negative factors of the external
environment, have stable yield and high
productivity.

In recent years, along with the
increase in the genetic diversity of the
chickpea plant, the problems in pea
selection and breeding are being solved
by analyzing the indicators of
productivity, resistance to diseases and
pests, as well as the physiological
characteristics of the pea under the

14

influence of external environmental
factors. Our research aimed to select
genotypes with high yield using samples
of foreign collections of peas and use
them in selection-breeding processes.

The productivity of a chickpea
plant depends on the number of seedpods
produced. Our experiments show that the
number of pods in one plant is one of the
variable traits. The possibility of budding,
flowering, pod formation in the chickpea
plant is very high, but its preservation
depends on the characteristics of the
variety and agrotechnical practices and
environmental conditions. Although the
number of grains per plant is inextricably
linked with the number of seedpods,
variable productivity traits such as the
number of grains per pod depend on the
genotype of the collection sample being
studied. The trait for number of seedpods
does not significantly affect the yield rate.
Laboratory studies have shown that most
chickpea varieties and samples contain 2
grains per pod.

In our experiments, the weight of
the seedpod per plant in the collection
samples was from 27.4 grams to 54.9
grams. Among world samples of the
chickpea collection, the highest index has
been found in the samples 12136 (54.9 g),
12114 (49.4 g), 12104 (49.1 g), 12118
(43.5 g), 12134 (43.1 @), 12108 (43 g),
12110 (41.8 g), 12103 (42 g) and 12109
(41.3 @). In the rest of the samples of the
collection, the weight of the seedpod per
plant was less than 40. The lowest
indicators was recorded in samples
12112 (28.2 g), 12106 (28.8 g) and 12127
(27.4 g) (Figure 1).

Among the productivity
components, the highest indicator for the
number of seedpods per plant was
observed in sample 12104 (36.2 pieces),
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while the lowest indicator was recorded
in sample 12133 (17 pieces). It was found
that the correlation of these two
components according to the number and
weight of seedpods per plant showed the
highest results in the samples 12104
(number of pods 49.1; weight of pods
36.2 g), 12114 (number of pods 49.4
pieces; weight of pods 36.3 @), 12118
(number of pods 43.5 pieces; pod weight

m ltpdsinlikckg dukkekagirig, g

33.1 g) and 12136 (number of pods 54.9
pieces; pod weight 41.1 g) compared to
the rest of the samples. It was also
observed that the adaptability of these
samples to the soil climatic conditions
was genetically resistant to external
environmental factors and manifested the
characteristics of resistance in the
phenotype.

1typdsinikchgi dLkkeksn, cora

Figure-1. The number and the weight of seedpods in the samples.

The weight of 1000 grains is one of
the important indicators of productivity
enhancing components. The trait of the
weight of 1000 grains in the chickpea
plant is a quantitative trait that
determines the yield and seed value of the
samples based on their genetic
characteristics. Controlling the genetic
character of the sample according to this
trait is a very difficult task and requires
many years of research. The weight of
1000 grains in a chickpea plant varies
depending on the favorable and
unfavorable conditions of the external
environment. In our experiments, when
the weight of 1000 grains was
determined, it showed 223.1-388.6
grams. In terms of the trait for the weight
of 1000 grains, a relatively high value was

recorded in collection samples 12106
(283.7 g), 12118 (388.6 g) and 12131
(353.4 g), while the low value for this trait
was 223.1 grams in sample 12116.

In the sample 12104 studied in our
experiments, a high result was recorded
for the number and weight of seedpods,
but a low result was recorded for the
weight of 1000 grains. It was observed
that the reason for this was the number of
seedpods per plant and the high number
of grains in the seedpods. Similar results
were observed in samples 12118 and
12136, the higher number of grains in the
seedpod led to a decrease in the weight of
1000 grains. On the contrary, despite the
low weight of 1000 grains, the
productivity indicators were noted to be
high in some samples. Among such
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samples, the highest result of the yield
was achieved in collection samples
12108, 12117, 12134, it was 702, 760,
742 g, respectively. Despite the relatively

low weight of 1000 grains of these
samples, the higher number of seedpods
and higher number of grains in seedpods
resulted in higher yields.

dddddddddddddddddddddddddddddddddddd

3 m2 hosidorlik, g

1000 ta don vazni

Figure 2. The weight of 1000 grains and yield performances of the samples

The relationship between the four

traits studied during the research was
determined in the samples 12108
(number of pods 32.3 pieces, pod weight
43 g, weight of 1000 grains 293.8 g, yield
702 g) and 12134 (number of pods 33.4
pieces, pod weight 43.1 g, the weight of
1000 grains 267.2 g, yield 742 Q). In the
remaining samples, a disparity between

example, in samples 12118 and 12104,
the number of seedpods, the weight of
seedpods and the weight of 1000 grains
were relatively high, while the yield was
low, 437 and 422 g. The reason for the
low yield was the low number of plants
per 3 m2 Similar results revealed an
imbalance between the traits in samples
12103, 12116 and 12114.

Table-1

Yield performances of the samples
Average total yielc1 3 g/m2

traits was observed (Table 1). For
Ne Catalogue number «+Sx
1 12101 605,0 £ 5,6
2 12102 532,3 +6,5
3 12103 622,3 +3,2
4 12104 522,3 +5,8
5 12105 545,0 +8,7
6 12106 533,3 +9,07
7 12107 678,3 +4,5
8 12108 789,0 £4,2
9 12109 456,7 £ 5,3
10 12110 4150 £ 1,2
11 12111 651,7 + 1,97

16

Limit S V%
590 - 630 21,7 3,6
510 - 560 25,4 4,7
610 - 635 12,5 2,0
500 - 545 22,5 4,3
512 - 580 34,0 6,2
500 - 570 35,1 6,5
660 - 695 17,5 2,5
772 - 805 16,5 2,0
440 - 480 20,8 4,5
410 -420 5,0 1,2
645 - 660 7,63 1,1
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12 12112 537,3 £ 7,0
13 12113 594,0 +4,9
14 12114 632,3 +£1,9
15 12115 484,0 £ 4,27
16 12116 746,7 + 15
17 12117 713,3+2,6
18 12118 487,3 4,5
19 12119 736,7 £ 3,2
20 12120 670,7 £5,6
21 12121 690,0 + 1,2
22 12122 702,3 +1,1
23 12123 591,7 + 3,9
24 12124 616,7 +4,5
25 12125 602,3 +1,9
26 12126 537,3 £ 8,3
27 12127 622,3 +£5,8
28 12128 626,7 £ 6,3
29 12129 487,3 +1,9
30 12130 597,3+1,9
31 12131 535,7 +6,4
32 12132 510 + 3,87
33 12133 636,7 +5,2
34 12134 743,3 £ 6,7
35 12135 340,0 £5,1
36 12136 359,7 +4,4
Conclusion

The analysis of the obtained
results of the studies showed that when
36 samples of chickpea from the world
collection were planted on 3 m2plots in 3
replications in the autumn season, and
analyzed the elements of the productivity
of the chickpea plant, the weight of the
seedpod in one plant was 27.4-54.9
grams, the number of seedpods in one
plant was 17, 0-36.2 pieces, the weight of
1000 grains was 223.1-388.6 grams and
average total yield was 340-789.0 g/m2
Out of 36 studied samples, 16 samples
had higher total vyield and it was
determined that they could yield more
than 20 centners per hectare. Samples of
the collection  with a complex
combination of productivity traits were
selected and recommended for selection-
breeding work in practice.

507 - 560 27,31 5,0
577 - 615 19,31 3,2
625 - 640 7,5 1,1
467 - 500 16,5 3,4
740 - 752 6,11 1,1
705 - 725 10,4 1.4
470 - 505 17,5 3,5
725 - 750 12,5 1,7
647 - 690 21,8 3,2
685 - 695 5,0 0,7
697 - 705 4,61 0,6
575 - 605 15,2 2,5
600 - 635 17,5 2,8
595 - 610 7,5 1,2
505 - 570 32,5 6,0
600 - 645 22,5 3,6
610 - 655 24,6 3,9
480 - 495 7,5 15
590 - 605 75 1,2
510 - 560 25,0 4,6
495 - 525 15 2,9
615 - 655 20, 3,1
718 - 770 26,0 3,5
320 - 360 20,0 5,8
340 - 373 17,3 4.8
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AHHOTaums. Llenbto mnccnefoBaHuii siBNAeTcsa ynpas/ieHMe MNpPOoLLecCOM LiBETeHUS

nopaenas pyHkUMmM PHYB reHoB OTBETCTBEHHbIX 3a LBETEHME X/1I0NYaTHUKA C MOMOLLbIO
cnHTeTnYecknx RNAI aynsekcos.

Kntwouesble cnosa: PHKK, gputoxpom B, Coker-312, xonvaTHUK.

BeepgeHwue

CemelncTBO reHos NOeHTUPULMPOBaHbI YeTbipe reHa PHYA,
dhoTopeLenTopos donToxpoma nsa PHYB v gBa PHYE (Abdurakhmonov
perynupyet MONeKynfapHble MPoLecchbl B et al, 2010). PHK-uHTeptepeHyna
pacteHMM, a Takxe  cnocobcTByeT (PHKn) reHoB PHYAl xnonyaTHUKa
JKCMpeccun reHoB B OTBET Ha CBETOBbLIE rnokasana, yTo reHoTunobl PHKn
CUTHasbl OKpY>KaroLLLel cpeabl. XNon4yaTHUKa AeMOHCTPUPYIOT PasBuUTYHo
MpepbigyLine reHeTn4eckume KOPHEBYIO CUCTEMY W BereTtaTUBHbLIN
nccnefoBaHUA MoKasanu, YTO B reHome poCT, paHHee UBeTEHWE, 3Ha4YUTEeNbHO
TeTpanjaongHoro xnonyaTrHuKa YBE/INYEHHYIO  O/INHY  BOJIOKHA U
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ynyudlueHue OCHOBHbIX
XapaKTepucTuk BOJIOKHA
(Abdurakhmonov et al., 2014). OgHUM K3
npeacrtaeuTenen  (UTOXPOMHOIO reHa
dhoTopeuenTopa KpacHoro cBeTa
ABNSETCA reH PHYB, KOTOPbI
MHrnéupyet LuBeTeHue pacTeHuiA.
Hanpumep, cBeToBafA  CUrHanu3aums
OKpY>KaloLLlelrt cpefbl U ee TpaHCAYKUUSA
utoxpomomMB B A/NIMHHbIE  AHW
NHrMoupyroT LuBeTeHue copro,
yBe/IMYMBAsA  IKCIMPECCUID  LIBETOYHbIX
penpeccoposB gsiMHHOro aHa (Yang et al.,
2014).

PHK-nHTepdepeHuusa (PHK-n) -
3TO nMpouecc MnoJas/ieHUA aKTUBHOCTU
ornpefeneHHbIX reHoB, U 3TO NPOUCXOAUT
B K/eTKax eCTeCcTBeHHbIM 06pa3om.
BriepBble OH Obls1 06HapyxeH B 1990-x
rogax y netyHum (Krol et al., 1990), n go
cnx nop PHK-mHTepdepeHUNS LLMPOKO
NCNOb3yeTcs ans perynsaumn
3Kcnpeccuun reHoB y pacTeHWA,
XXUBOTHbIX U  MUKPOOPraHU3MoB B
KauyecTBe MeToa onpeaesieHNA PyHKUUA

ApyrnX

OXapaKTepmn3oBaHHbIX de novo
nocneaoBaTenbHOCTEN

(byHKUMOHaNbHaA reHomuka). Ans Toro
4YTOObI MHOYLMpOBaTb PHK-

MHTepepeHUUIO, KNETKN OOMKHbI 6bITb
TpaHCcOPMUPOBaHbLI C MCMOJIb30BAHUEM
BEKTOPHOMN KOHCTPYKLMU, KOOAUPYHOLLEWN
Marsble MHTepdepunpyoLLve PHK,
cneunduyHble ANns  UeneBblX reHOB-
MuLeHer. CUHTETUYeCKMe  AYnJieKchbl
OJ/INTOHYK/1Ie0TUA0B PHK-
NHTepdepeHUN MNpeacTaBNAT  coboii
O4VH M3  3aPdeKTMBHbIX  MeTOAO0B
NHAYKLUN reHHO-CreyngmUecKnx
PYHKLUNOHa/bHbIX HOKayTOB,
packpbiBarOLLUX 6mnonormnyeckmne
PYHKUMN  TeHOB-MULLIEHEN B >KUBbIX
opraHusmax, BK/IHOYas pacteHus.
AKTMnBaTop KOMMJIEKCa,
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crnoco6eTByOLWLEro aHadhaze (APC),
cneymguyHbIi ans CDHL1,
CUHTETMNYECKU PHKwu-gynnekc

MHrnémnpyet dyHkumn reHa CDH1 B
knetke mMnekonutarowmnx (Hideaki Naoe
et al, 2010). XankoHcuHTasza (CHS),
CUTHaNbHbIA 3TUNeHoBbIM reH (EIN2),
nokyc upeteHnsa C (FLC1l) v pynnekcol
reHoB nonndgeHosnokcuaasbl (PPO)
3P PEeKTUBHO MHIUOUPOBa/IN  DYHKLUMIO
3TUX TEHOB B MOAE/IbHOM pacTeHUn
Arabidopsis  thaliana. OpHako 3T
AyneKchbl nmerT ONVNHHbIE
nocnegosarenbHoctn (ot 120 pgo 741
N.H.), U WX BCTaBKN B T[EHOM MOryT
NPUBOAUTL K Hecneunguyecknum
HOKayTaM reHoB 1 NMo6o4YHbIM 3hdheKkTam.

BO3MOXHOCTb nonyyeHus
HecrneunuUYecKMx HOKayTOB T[EHOB B
CNOXHOM ansioteTpannongHom (AADD)
reHOMe OrpoOMHa, MOCKOJIbKY KaXAbliA reH
MMeeT KaK MUHUMYM [B€ OPTOJIOTUYHbIE
KOMWUW, MNOJIyYEeHHblE OT TMPeAKOBbIX
reHomos A u D (Abdurakhmanov et al.,
2010). Hanpumep, Mbl 06HapyXwau Mo
KpalHe Mepe u4eTblpe pasHbiX reHa
PHYA, paBa pasHbix reHa PHYB, PHYE,
PHYC y TeTpannomgHoOro xsonyaTHukKa
(Abdurakhmanov et al, 2010). 310
3aTpygHser n3yyeHue TOYHOW
6MO0NOMNMYECKON (PYHKUMN KaXKAOro reHa
hutoxpoma B MojcemenicTee,  Kak
0oTMeYyasnocb n Habnoganoch y
Abdurakhmonov et al. (2014).
CnepoBaTenbHO, 34ecb Mbl paspaboTtanu
KOPOTKME CUHTeTUYeckne OUHapHble
KOHCTpYKUUM gynnekca PHKw®, KoTopble
BblCOKOCMELUPUYHbIE ans reHoB
dhutoxpoma B xnonyaTHUKa, n
comatmnyeckun TpaHcdopmuposann PHYB-
crieyndonyeckme KOpOTKMe
CUHTETUYECKUe AYynneKcHble PHKn®
kaccetbl B Coker-312, 4To6blI BbIABUTH
dyHkuuo reHa(os) PHYB xnonuaTHuKa.
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KOHCTpYKUMW BEKTOPOB U METOL0/10TUA
paHee OblN ONMcaHbl M 3anNaTeHTOBaHbI
B Y36ekmuctaHe (Abdukarimov et el,
2011). 34ecb  Mbl coobuwaem 0
npeaBapuTebHbIX MOPONOrNYECKUX
XapakKTepuctmkax HOBbIX MHUK RNAI

Coker-312 («SynB»),
TpaHCchOPMUPOBAHHbIX KOPOTKUMM
CUHTETUYECKUMU RNAI aynnekc-
KacceTamm, cneymguyHbIMU ans

reHa(os) PHYB xnon4aTtHuKa.

MaTepuanbl 1 MeToAbl UccnefoBaHNS

B paHHOM  wuccnepoBaHMKM B
KayecTBe pacTUTENIbHONo  marepuana
MCMob30Banu coMaTU4vecKu
pereHepupyemblii xnonok Coker-312 u

ero TPaHCreHHbIe NIMHNIN. PHK-
NHTepepnpoBaHHbIE pacTeHus
nonyyanu c MNCNOSIb30BaHUEM

ONTUMMN3NPOBAHHOM B HalLei
naéopatopuu MeTOAUKM COMaTUUYEeCKOro
ambpuroreHesa, onucaHHOM’

Abdurakhmonov et al. (2014) B geTansx.
Ans mopconornyecknx HabnwAeHW Mbl
MOAYYMNNN HECKONbKO MoKoneHu (oT T1
Ao T5) numHuid xnonka ¢ PHK-
nHTepdepeHumein SynB n oueHUIN mx no
CPaBHEHMIO c KOHTPO/IbHbIMU
pacTeHUsIMU OUKOro TuUna N C HyJ1eBon
cerperaumein. Bce 3KCNEPUMEHTbI B
MONIeBbIX  YCMOBUAX W B Tenauuax
NPOBOAUNNCL B C/TyYalHOM nopsijke, rae
Mbl cobmnpanu Mopdhonormnyeckue
JaHHble MO/IEBbIX HAOMOAEHUN, a TaKxXe
obpas3uybl BOMOKOH. O6pasybl BOJIOKHA
ObIIN OTnpas/ieHbl B LEHTP
TecTupoBaHuA KayecTsa BOJIOKHA
«SIFAT» gna oueHKM KadecTBa BOJIOKHA.
PHKn pacteHus-kaHaMaatbl, Hecylme
cnHTeTuYeckmin  aynnekc PHKn PHYB,
OblIN  NPOBEPEHbI C WNCNO/b30BaHUEM
peakuunn TILP, KoTopas creunduyvecku
amnanduumpyet  BCTaBKM  Aynekca
PHYB 13 BEKTOPHOI KOHCTPYKLUUN n/nnu

TpaHCOPMMPOBAHHOIO pacTeHUda. And
3TOr0 M3 TKaHeli MONOAbIX JINCTbEB
metogom CTAB Bblgenannm reHoOMHbIe
JAHK. Peakunn amnavukaumm
nposoannn B O06bemMax Mo 25 MK,
cogepxaumx 2,5 mkn 6ydepa 10xPCR c
1,5 MM MgCI2, 1 mkn BSA, 0,5 mkn 25 mM
cmecn dATP, dGTP, dTTP wn dCTP, 2,5
MKN/50 Hr/n kKaxpgoro BekTopa RNA,
crieyndnyHoro ansa sekrtopa 35S-F /OST-
R napbl npavimepos, 1 mkn 50 Hr/mkn 1

AHK-matpnubt w05 EO Taq -
nonmmepassl (Sigma, CLUA).
Amnandukaumio NpPoBOAWNIN C

HayanbHOM peHaTypaunen npu 94°C B
TedeHne 3 MUH C nocnegywwumu 45
unknamm 94°C B TteyeHue 1 muH, 55°C B
TeyeHue 1 MUH 1 72°C B TeueHUEe 2 MUH.
3aTeM BbIMOJIHANWN 3aKAYUTENbHOE 5-
MWUHYTHOE YyanunHeHune npu 72°C. [Ons
onpepesieHNsa pasmepos npoaykrtos NLP
nposogunu  anektpocdopes B  1,5%
araposHom (Sigma) rene B 0,5x 6ydiepe
TBE. Tlenn okpawwuBain OGPOMUCTbIM
aTnguem. bbisio B3ATO 0OKoNo 110 n.H.

npoaykrtos MNUP (puc. 1).

Pe3ynbTaTrbl UccnefoBaHNAa n
o6CcyXKaeHme

PaHHee uBeTeHMe HABNAETCA OYeHb

BaXXHbIM NPU3HaKoOM ans BCEX
Ce/IbCKOX03AMCTBEHHbIX KYynbTyp,
BK/IlOHAA  XJIOMYATHUK. B 3TOM
nccnenoBaHMm PHK-nHTepdepeHUNs

Oblla ucnonb3oBaHa pA/1a MogasfeHUs
aKcnpeccun reHa PHYB xjionyaTtHUKa C
LeNnbio  M3yvYeHUA €ero OMOonornyeckmnx
yHKUMIA. Ons 3TON Uenn Mbl Bblopann
OYEeHb YeTKMe 1 creyndumnyeckme obnactu
pasmepom 19-21 nH. 3 dutoxpoma B
XNnonyaTHUKA N CUHTE3NPOBA/IN KacCeTbl
PHKwn, MOMeCTVB  MHTPOHHYIO

nocneaoBaTenibHOCTb AAMHOM 7-9 MLH.
MeXAYy CMbIC/IOBOM W aHTUCMbIC/IOBOM
uenammn (Abdukarimov et al., 2011). 31y
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CUHTeTUYecKyro Kaccety PHKnm ans
hutoxpoma B BCcTpamBasin B OGUHAPHbIN
BekTOp PART27. Hawa KOHCTpYKLUMA,
KoTopas oblna coMaTn4ecku
TpaHcgopmmpoBaHa B Coker 312, HeceTt
CUHTETUYECKY KacceTy PHYB («SynB»),
ynpasngemyto  npomotopom 35S, wu
COAEPXUT MapKep reHa ycTomMymBoCTU K
KaHaMmnuunHy. Heckonbko RNAI pacTeHWiA
«SynB» nokosieHUs TO 6b1/I NONYYEHbI C
MNCNO/Ib30BAHMEM MeTOAa COMaTUYecKoro
amb6punoreHesa (Abdurakhmonov et al.,
2014). 3T pacTeHWs BbipaliMeBann B
TeMJIMYHbIX FOpLUKax 1 cobmnpann cemeHa
nepsoro nokoneHusa (T1). RNAI pacteHus
SynB Tl CnyyamHbIM
06pasoM B TEM/INYHbIX YCNOBUAX AN
NpoBepKun nNX npeasapuTesibHbIX
MophosiorMyecknx xapakrepuctuk. B

BblCaXXnBasin

KayecTBe MepBOro  MNOJIOXUTENbLHOIO
pe3ynbTaTta Mbl 3aMeTunun, 4to Bce RNAI
pacteHnsa «SynB» 3auBesin paHblle Mo
CpaBHEHUIO c KOHTPO/IbHbIMU

pacTeHusMu B Tenauue. Kpome TOro,

yCNOBUSAX NPOLEMOHCTPUPOBA/IN paHHee
uBeTeHMe ©n Habop MHOro Kopobouek
(pyc. 2) ©n nNpouUeHTHOe cofep>xaHue
Bo/NIOKHa nimHUN SynB RNAI, Cocker-312
(KOHTPO/Ib) N UX TMBPULOB C MECTHBLIMU
coptamn (tab.1l). B HacTodwee Bpems
npoBoasaTcA nccnefoBaHums ans
nposefeHUs NOAPOGHON MONEeKYNSAPHOW
XapaKTepucTuKn NNHWNA «SynB»,
Bkovasa 1) wugeHTUdmkauuw yucna
KOMNWA  TEHOMHbIX  BCTaBOK  KacceT

KOPOTKMX AyneKcos PHKwu B
TPaHCreHHbIX pacTeHunsXx, 2)
KO/INYECTBEHHYIO OLIeHKY YPOBHSA
aKcnpeccum reHos PHYB rnocne

TpaHcopmMaumMm  MNOo  CPaBHEHUO C
HYNEeBbIMU cerperaHTamm M reHoTUnamm
OVKOro Tuna, a Takxe Moouinsayuto
atppekToB PHYB RNAI Ha (hoHe MeCcTHOro
copTta(os) nocpeacTsom nosioBOro
CKpeLLmMBaHuS, nocnegytowlero
00paTHOro CKpewiMBaHUA W CeNekumn.
Hawwv npepBapuTesibHble pe3y/ibTaTbl
NPOAEMOHCTPUPOBAIN BO3MOXXHYO

M1 23 45 6 7 8 9 P C 0

600
500

200

118
100

nocne BblpallMBaHusA CeMSIH B
TEMNJIMYHOM 3KCMepuMeHTe creaylouime
nokoneHnss RNAiI pacTeHuUin  «SynB»
BblpalymBann B MOJIEBLIX YC/IOBUAX MpWU

06bIYHOM  CO/IHEYHOM  CcBeTe  [ANS
NPOBEPKN  UX  arpOHOMUYECKUX U
MOPAO/I0r NYECKMX XapaKTepuUcTUK.

Mopdonoruyeckoe HabnogeHVe 3a RNAI
pacteHnamm  «SynB» B TenINYHbLIX
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6MoNornyeckyro yHkumio reHos PHYB
X/I0NKa N UX arpOHOMUYECcKoe 3HayeHue
c cnonb3zosaHvem PHKwn.
BbiBOAbI
Hawwn  ycunus
oTperynnposatb (YHKUUIO TEHOB WU
CBSAI3aHHble C HWUMW arpoHOMWUYECKWUA
BaXKHble MPU3HAKU B C/IOXHbLIX FeHOMax
pacTeHui, Takunx Kak

nomMmoran TO4YHO
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aﬂﬂOﬂOﬂMﬂﬂOM,ﬂ,HbIVI xnon4yaTtHUK. Takas

appekTUBHAA  TexHoNorus HOKayTa
reHoB, JIerK0 MNpuMeHMMas K Jto0bim
LLBETKOBbIM pacTeHnam "

CeNbCKOXO0351IMCTBEHHbIM KynbTypam,
OTKPbIBAET HOBble BO3MOXHOCTWU ANS
MaHMMNYyMPOBaHMS Nno6bIM
WHTEpeCcylLWmnMM TFeHOM C  BbICOKO/
CNeymMgUUYHOCTLIO M CO34aHUA  HOBbIX
6MOTEXHONOTNYECKUX KYNbTyp c
«LIUCTEHHOW» (Ha OCHOBe COBGCTBEHHbIX

reHOB pacTeHWIA, KOTOpble OTANYAKTCS

oT LOCTYMHbIX
TeXHONornm c MCMNoJ/ib30BaHUNEM
YYXKEPOLHbIX reHoB) NPUpPOLON,
obecneymBaroLLime €e  3IKONOrMNYECKYHO
6e30MacHOCTb.

Puc. 1. TUP-amnaudpmkayma ¢
napamy 35S-npsmoii 1 OST-06paTHbI
nparvimepoB ana RNAI pacteHuii «SynB»
TO0. 1-9 «SynB» RNAIi T0, C-KOHTpO/b, P-
nnasmupga, O-Het cmecn AHK

«TPaHCreHHbIX»

Puc. 2. Moponornyeckoe HabnogeHue 3a pacteHnsmMm SynB RNAI T1 B ycnosusx

puTOTPOHA. LIBETKN 1 KOPOBOUKM X/TONYaTHUKA MOACHNTbIBANV ABaXAbl Yepe3 ABe

Hefenn B Nepuof LBETEHUS.

Ta6nuua 1.

MpoueHTHOE cogep>XaHue BosIoKHa nnHMA SynB RNAI, Cocker-312
(KOHTPONb) N NX TM6PUAOB C MECTHBIMU cCOpTaMu

Level
ANB-2 e

BC3F1(47xSynB)de
Andijon-35 ¢d
BC3F1(52xSynB)”
Shodlik-9 a
BC3F1(55xSynB) ab
Cocker-312 cd

No. of plants
1373
1273
1173
1273
1473
1373
8/3

Mean
33.35

34.39
35.52
36.09
37.79

37.33
34.94

STD
2.05

1.23
1.57
2.67
0.69
1.11
3.2

SEM
0.49142

0.51149
0.53423
0.51149
0.47355

0.49142
0.62645

LSD
-0.49

-1.57
-1.57
-0.96
0.802

0.312
-2.32

p-Value
0.1938

0.9629
0.9541
0.5011
0.0027 *

0.0179 *
1
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LINK., MOPAXKAIOLWNX MArKYHO MLWEHNLY (TRITICUMAESTIVUM L.)

A.Tl. lepnmbeTos

VHCTUTYT reHeTUKM MIKCnepuMeH T anbHou 6uonormm pacTeHnii AHPY3, n/o KOKopu-103,
Kunbpalickuin painoH, Y36eKncTaH
E-mail: sheranvar@ mail.ru

AHHOTaumnsa. B komnsekce meponpusatuini no 6opbbe ¢ doy3apro3om BaXKHENLLYHO
ponb wurpaet onpegeneHve BUAOBOro coctaBa rpuMboB, MopaxkawLwimx nweHuyy. Ans
HafeXXHOM  BUAOBOWM naeHTUUKayMm  WIMPOKOe  pacnpocTpaHeHue  Moayyun
KOMMJ/IEKCHbIA NOAX0A4, BKAKOYAaWWUA, NOMUMO TPagULMOHHBLIX MUKPOOGMOIOTNYECKUX
MeTOA0B, aHann3 HYK/IeOTUAHbIX MocnefoBaTelbHOCTE MapKEPHbIX TEHOB U UX
CpaBHeEHMe CO CTaHAapTHbIMW MNOCNefoBaTe/IbHOCTAMWU, MNpPeAcTaBfeHHbIMU B 0Oase
AaHHbIX GenBank NCBI.

B TeueHnn 2012-2022 roaos 6biIM NpoBeAeHblI UCCNEAOBAHMSA B LIENSIX U3YUYEHUS
rpnoboB BO3OyaAUTeNen 60ne3Her (hy3apro3HO KOPHEBOW THUAU U (DY3apUO3HOW THUAN
KOPHEBOWM LWIEWMKM Ha MoceBax MLIEHULbl B Pa3IMYHbIX PernoHax Y3bekucTaHa. bbino
BblAeNeHo 82 M30N1ATOB rpmbos poga Fusarium, KOoTopble 6bIIN UAEHTUULMPOBaHbI MO
MOPMIO/IONMYECKUM N MUKPOCKOMMYECKUM TMpPU3HaKam, a Takxke Obln1  npoBeféH
MOIEKYNAPHO-TEHETUYECKNIA aHaNN3 BblfeNeHHbIX N30/1TOB rpnUboB.
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KnwoueBble coBa: MArkas nileHuua, dpysapuos, rpmobbl, KOpHeBas THW/b, THUJIb
KOPHEBOW LUEMKN, naeHTUMKaLns, MONeKynsapHas reHeTuka, tef-1a, BLAST, NCBI.

MOLECULAR GENETIC IDENTIFICATION OF FUNGI OF THE GENUS FUSARIUM LINK,,
AFFECTING BREAD WHEAT (TRITICUMAESTIVUM L.)

A.G. Sherimbetov

Institute of Genetics and Plant Experimental Biology ofthe Academy ofSciences of the
Republic o f Uzbekistan, Kibray district, Yugori-yuz
E-mail: sheranvar@ mail.ru
Determining the species composition of fungi affecting wheat plays the most
important role in the complex of measures to combat and control Fusarium diseases. For
reliable species identification, an integrated approach, including, in addition to traditional
microbiological methods, analysis of nucleotide sequences of marker genes and their
comparison with reference sequences presented in the GenBank NCBI database is widely
used.
During 2012-2022, research was carried out to study the fungi that cause Fusarium
root rot and Fusarium root collar rot on wheat crops in various regions of Uzbekistan. 82
fungal isolates of the Fusarium genus were isolated, which were identified by
morphological and microscopic traits, and in addition a molecular genetic analysis of these
fungal isolates was carried out.
Key words: bread wheat, fusarium, fungi, root rot, root collar rot, identification,
molecular genetics, tef-1a, BLAST, NCBI.

BeegeHue
B cBA3M C TeM, YTO HacesieHMe Mupa oT doy3apUO3HbIX 6onesHei,
YBENINYMBAETCA C KaXKAbIM OHEM, pacTeT BbI3blBAEMbIX MUKPOCKOMUYECKUMN

M Crpoc Ha MNPOAYKTbl Moflyyaemble U3
3ePHOBbIX  Ky/nbTyp. W3BecTHo, uTO
0oco60e BHUMaHMWE yAeNnsieTcs Co3AaHuto

HOBbIX COPTOB  MSIFKO/A  MLEHWULbI,
afanTUPOBaHHbIX ans pa3NnNYHbIX
NOYBEHHO-K/TMMaTMUECKUNX yCNoBUIA,

YCTOMUMBLIX K 60/M1€3HAM N BpeanTensam,
061a/atoLLNX BbICOKOW YPOXAMHOCTbIO U
MMelLMX BbICOKOE KayecTBO 3epHa.
Cnepnyet OTMETUTb, yTo F.
pseudograminearum, F. culmorum, F
graminearum wun F. asiaticum 3aHumarT
nvaupyrouwme nosvuun cpegn 10 Bnaos

rpnoos, HaHOCALLUX Hanb0NbLLNA
3KOHOMMYECKUNIA yLiep6
CeNbCKOX035ACTBEHHbIM KynbTypam.
MoaTomMy  akKTya/lbHO  uMccnefoBaHMe
OCHOB MOIEKYTSAPHO-6MON0rNYECKNX

MeTO/I0B HaAeXHOM 3alluTbl PacTEHW

roubammn cemenictea Fusarium, B TOM
yncne BbIiBIEHWE B HUX  BUAOB-
BO36yauTenein 60ne3Hen. B cBA3U C aTUM,
HagexHas 3awmTa pacTeHui oT
dby3apuno3HbIX 60ne3Hel, BbI3blBAEMbIX
MWUKPOCKOMUYeCKUMn  rpmbamm  pojga
Fusarium, B TOM 4ucne WCMoNb30BaHUE

MOIEKYNAPHO-
MeTo0B ans

COBPEMEHHbIX
610N0rMYecKnx
ornpegeneHns BUA0BOW NMPUHALIEXHOCTU
BO3OyaunTenen 3ab0n1eBaHNM
OTHOCALLMXCA K JaHHOMY poay
npnobpeTaet OYeHb BaXXHOE
NpakTUYecKoe 3HaYeHNe.

Py3apuosbl nueHnubl
BCTpevawTca B Mupe Be3ge, rae
BO3/e/iblBaeTCs 3Ta Ky/nbTypa. PacTeHus
MOTyT nopaxartbcs rpmbamm p. Fusarium
BO BCEX CTaAusaX pasBuUTUA - OT (pasbl
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BCXO4OB [0 CcO3peBaHUA U BO BpeMA
XpaHeHuA 3epHa. MHorme B036yauTenmu
oy3apro30B MeHUUbl MOTyT Takxe
CU/IbHO nopaxaTb AYMeHb, HEKOTOpPbIE -
KYKYpY3y, OBEC, PpOXb, puUC, MNPOCO M
3/1aKOBbl€ TPasbl.

OCHOBHbIMW  ABYMS  chopMamm
60/1€3HN Ha nuweHuue AsnaTca 1)
dy3apnosHas rHWb KOPHEN, KOPHEBOW
Werkn N HWKHel yactm  cTebns
(cokpalléHHO - (py3apmo3Has KOopHeBas
rHUNL nuweHnusl, PKI, OKIT) u 2)
dhy3apurosHasa napLua KosocobeB. B gaHHOM
ctaTbe Mbl npoaHanu3vpyem ®KITI
dy3apnosamm nopaxaroTcs Takxe
BCXOAbl MLUEHMLbI, YTO MPUBOAUT K WX
3arHuBaHu1o, rméenuv M pe3Kkomy
CHMXXEHWIO TYCTOTbl CTOSAHUA pacTeHU.

BosbyanTtenn doy3apuno3oB
ABNAOTCA  MOYBEHHBLIMM  rpubamn w©
HeKOTOpble U3 HUX (Hanp., F. culmorum, F.
pseudograminearum, F.  crookwellense)
MOTYT COXPaHATbCSA B MNOYBE B TeyeHUe
psga neT B XXM3HECNOCOOHOM COCTOSIHUM C
NOMOLLBIO  Xn1amugocnop. WcTouHnkamu
MH(peKUUM  y3apuo3oB A1  pacTeHWUi
neHnLbI pacTuTesibHble
oCcTaTKW; AN HeKOTOpbIX BWAOB (Hanp.,

ABNAKOTCA

ans F. graminearum) OCHOBHbIM
NCTOYHUKOM 60n1e3HU cnyxart
3apakEHHble cemMeHa. Mpwn
NCNOoNb30BaHUU MH(PULMPOBAHHbIX

CEMAH W3 HWX BblpacTalT 60/bHbIE
NPOPOCTKMN.

CMNTOMbI,  KPYr  MNopaaemblX
natoreHamu BWAOB pPacTeHWUW, UMUK
pa3BuTua MaToreHos, NCTOYHUKN
MHJeKLNN, BPeSOHOCHOCTbL (0Y3apro30B
MeHNUbl M Mepbl 60pbObI C HUMU
noApo6HO onucaHbl B nuTepatype [2, 3,
10-12].

B cBA3M C Tem, 4TO nMeHuua
ABNSAETCA CTPATEernyeckoim KynbTypown w

nmeet OrpomMHoe 3Ha4dyeHune B
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obecrneyeHUM MULLEBON 6Ge3onacHOCTU
BCEX CTpaH MWUpa, WU3YYeHU  eé
6onesHer, B TOM u4ucre ys3apmosos,
BCerga yaenanocb W cenvac yaensietcs
60nbLIOE BHUMaHMeE. XOTSA MPU3HaHHbIMA
BO3OyanTeNnamMm DKM ABNAKOTCA
CYNTaHHble  BUAblI, B  NnUTepaType
npusoauTca 6onee 40 Bugos p. Fusarium
B KauecTBe BO3OyaunTenen 3TnX
60ne3Her M KOMYECTBO MX MOCTOAHHO
YBENNUYMBAETCS 3a CHET OTKPbITUA HOBbIX
BUAOB WU (PUNOFEHETUYECKUX JINHWIA
BHYTPU KOMM/IEKCOB BU/O0B.

Hwxe NPUBOAUM 6onee
noApoOHble CBeAEHUA U KPUTUYECKWUA
aHa/iM3 umHpopmauum no 3TUM BUAAM.
Buapbl p. Fusarium, 0 KOTOPbIX cO06LLaN
Kak Bo3oygutenax OKITIl, BXogaT B
coctaB 15 komnnekcos BuaoB (KB) p.
Fusarium, a wvmeHHo, KB F. buharicum
(FBSC), KB F. burgessii (FBUSC), KB F.
chlamydosporum (FCSC), KB F. dimerum
(FDSC), KB F. fujikuroi (FFSC), KB F.
graminearum (FGSC), KB F. heterosporum
(FHSO), KB F. incarnatum-equiseti
(FIESC), KB F. lateritium (FLSC), KB F.
nisikadoi (FNSC), KB F. oxysporum (FOSC),
KB F. redolens (FRSC), KB F. sambucinum
(FSAMSC), KB F. solani (FSSC) n KB F.
tricinctum (FTSC) (tabn. 1).

Hawnbonee pacnpocTpaHéHHbIMU,
CUNbHbIMU n arpeccuBHbIMM
BO3OYANTENAMU THUAU BCX0A0B U OKITI
asnatoTca  F. pseudograminearum, F
culmorum, F. graminearum s. str. un
HEKOTOpble M3y4YeHHble MNpeAcTaBUTeNn
KB FGSC. T[lweHuyy MOryT CWU/bHO
nopaxatb TakxXe F. crookwellense, F. poae,
F. acuminatum wu F. avenaceum, ofHako B
CPaBHEHUN C YKa3aHHbIMW Bbille TpeMs
BUAaAMUN OHU cymTarTCa MeHee
BUPYNEHTHbIMWU, 60/iee 3aBUCUMbIMU OT
norogbl, MMerLWNMmn 6onee
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orpaHuU4YeHHble
pacrnipoctpaHeHus [1, 4, 7, 8, 9].
O6beKT 1N MeToAbl UccnefoBaHMA

O6pasybl 415  MUWUKONOrMYECKOW
3KCNepTm3bl  OblIM cO6paHbl BO BPEMS
akcnegnumun 2018-2022 r. B pepmepckme
X03AUCTBA KYNbTUBMPYHOLWME TLUEHULY
pasfIMyHbIX PEernoHOB Y306eKkucrtaHa, cC
LeNblo UX AanbHeMLWero nccnefoBaHus.

MWUKONOrM4Yeckyto aKcnepTusy u
MN3019UNI0 KyNbTyp FPMOoB 13 06pasL,oB
60/IbHbIX  pacTeHU  nposoauan ¢
MCMOSIb30BAaHNEM MEeTOAUK XacaHoBa W
rnyxosowi [5]. MaeHTUgMKauno KynbTyp
nposoAvAn Mo onpegenntensam, Booth C
[6] Leslie J.F., Summerell B.A. [10].

BoigeneHwve AHK, MLpP-
amnandukayma 1 CeKBeHMpoBaHUe.
BoigeneHne AHK  ocyuwiectBniganm ¢
ncnonb3oBaHMeM Habopa A1 OYUCTKU
reHomHo AHK GeneJET (Thermo Fisher
Scientific). W3mepeHune konuyectsa W
KadectBa reHomHon [AOHK nposogunun ¢
MomoLLbo crnekTpodoTomeTpa NanoDrop
Eight (Thermo Fisher Scientific, CLUA),
3aTem o6pasubl JHK xpaHunm npu -20°C
bo nposefeHus MNUP. ®parmeHT reHa tef-
la wccnegoBaHHbIX W30N1ATOB  rpubos
poga Fusarium amnaudunumposann ¢
ncnosb3oBaHuem npanmepos EF1 n EF2 ¢
nocneayroLmm CEeKBEHMpOBaHVEM
nony4yeHHbIxX MNUP npoayKTOB.

Ana TUP wcnonb3oBanm CcMechb
peareHTOB ans amnangukaymm
«Platinum™  Taq DNA Polymerase»
(Thermo Fisher Scientific, CLUA). TLP-
cmecb (25 wMkn)  cogepxana OHK
nuccnegyemoro wtamma (4 mkn), 14,9 mkn
dd H20, 2,5 mkn WxPCR-6ydchepa, 0,75
MkKn 50 mM MgCI2, 0,5 mkn 10 MM cmecn
dNTP, 05 wmkn 10 MM npamoro
npaimepa, 0,5 wMkn wmkn 10 ™M
o6paTtHoro npanmepa, 1,25 MK/
YANVHUTENA KB, 0,1 MK/ JAHK-
nonnmepassbl Platinum Tag.

apeansi

Ansa Mup NCMosib3oBanmn
crnefyroLlyto rnporpammy
TEPMOLMKINPOBaAHUS: HaydasibHas

JeHatypauus (95°C, 10 MUH),
peHatypaymsa (94°C, 10 c), omkur (55°C,
30 c), anmoHraumsa (72°C, 1 mwuH). 40
UMKN0B, onHanbHasa anoHraumua (72°C, 5
MWH)

MonyyeHHble  NPOAYKTHI nup
nccnegosanm MeTOoA0M refb-
anekTpodiopesa ¢ Oydepom 1IxXxTBE (pH
83) B 15% araposHom rene ¢
[OBaBNEHVEM B resib pacTtsopa
6pomuctoro atnaua (EtBr) 0,5 mkr/mn.

Onektpochopes nposoguan  Ha
cucTeme rOPU30OHTaNIbHOIO
anekTpodopesa Ca-1 («XennkKoH»,
Poccusa) npu HanpskeHum 110 B cuna
Toka 80mMA B TedeHue 1 4y 20 MUHYT.
MpoaykTel MNMUP Bnsyanmnsnposann B Y-
ceete U (poTogOKYMeHTMpPOBANU C
NMOMOLLIbIO reflb-AOKYMEHTUPYOLL e
cuctembl BK-AG100 (Biobase Kings Co,,
Ltd, Knutai).

CekseHunpoBaHue MNUP npoayKTOB.
Ans onpepgeneHns HYKNeoTUAHbIX
nocnegoBaTtesibHOCTel reHa tef-1a
NpPoBOANIN CeKBeHMpoBaHMe
aMnanUUUpPOBaHHbIX NPOAYKTOB. [ns
3TOro doparMeHThbl aMmnandukaymnmn
Bbipe3a/in W3 arapo3HOro rena wu
ouvLaIn  Cc  UCNOoJb30BaHMEM Habopa
PureLink™ Quick Gel Extraction Kit
(Invitrogen, CLUA). cornacHo MeToguke
Npon3BoAUTENSA. CekBeHUpyoLme
peakuunm BbINOMHANAU C TMPUMEHEHUEM
Habopa Big Dye® Terminator v 3.1 Cycle
Sequencing Kit («Applied Biosystemsy»,

CLUA) corsiacHo MeTogunKe
npou3BoAuTeNS.
Peakuuns LLMKNNYeCcKoro

cekBeHMposaHuA coctosana mi ddH20 -
3,5 mkn, BigDye - 1 mkn , 5x 6ydepa ons
CeKBeHVpoBaHMA - 2 MKJT,
CeKBeHMpyloLwero npaimepa - 0,5 wmi,
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ounuieHHoro MNMUP-npoaykTa - 2 mkn. Ans

CEKBEHVUpPOBaHUA MCMnob30BaIn
npanmepsl EF1 n EF2.

Ona  peakuum  UMKIMYECKOrO
CeKBeHVpPOBaHUSA NCMonb30Banm
crnefyoLyto nporpammy
TEPMOLUK/INPOBaHUS: HavanbHas

cTagusa gdeHatypaumm 96°C 10 MUHYT;
3aTeM geHartypauuvio npu 96°C B TeuyeHue
10 ¢, omkur npu 55°C B TeyeHme 10 c un
anoHraumwo npu 60°C B TeyeHme 3 MUH
NOBTOPANN B
nocnefoBaTesibHbIX LIUK/IOB.

TeyeHue 40

MpoayKThbl peakuunu
CEKBEHNPOBaHUS oumnLann oT
do/1lyOpecUeHTHO MeYeHHbIX
TePMUHATOPHbIX HYKNeoTna0B c
ncnonb3oBaHmem Habopa Dynabeads
Sequencing Clean-Up Kit (Applied
Biosystems, CLUA). KanunnapHobiii
aneKTpoopes  MNPOAYKTOB  peakuum

cekBeHupoBaHna [JHK nposogunm Ha

reHeTM4eckoM aHanusatope Applied
Biosystems 3500 (Thermo  Fisher
Scientific).

Pe3yn bTaTbl UCCeaoBaHUA

M1 2 3 4 5 6 7 8 9
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B TeueHun 2012-2022 ropos
OblIN NPOBeAeHbl NCCNEA0BAHUA B LENsX
n3yyeHus rpmbos F. graminearum wn F.
pseudograminearum - BO36yguTenei
6one3Hel hy3apro3HON KOPHEBOW FTHUAN
N Py3apuOo3HON THUIN KOPHEBOM LUEVKU
Ha o6pa3yax TMWeHNUbl, 3apaXeHHbIX
by3apnO3HOM  KOPHEBOM THWUABD U
by3apnO3HON THUIbKO KOPHEBOM LUENKN.

BbigeneHHble KY/bTYpbl 66111
NAEHTUULNPOBaAHbI no
MOPA0/I0rNYECKNM n
MMKPOCKOMNYECKUM npu3HaKam. C

uenbto BblgeneHnsa OHK v3 mx KynbTyp,
OHM 6bINN NpuBeAeHbI B cocTosHMe MCUA.

PervoH reHa IGS, nepeHeceHHbI
crieunpuyecknmmn nparimepamun Fusarium
graminearum Fgr-F, Fgr-R wn Fusarium
pseudograminearum FP1-1, FP1-2 6bin
aMnInPULNPOBaH.

B npokugecce KY/ibTypasibHO-
MOPOSIOrNM4eckom U MONEKY/IIPHO-
6M0N0rNYECKON MnaeHTUUKaLun rpuob
Fusarium graminearum
MOPdONOrNyecKu Ha 60% 6bIN
npasubHO NaeHTUPMLUMPOBaH (puc.l).

IO 11 M

200
100

M 12 13 14 15 16 17 18 1920 M

kil

200
100

5

Puc.l. 32nekTtpodoperpamma npoayKToB amnnmpukaymm IGS reH
pervoHa, nepeHeceHHOro Ha rpmb F. graminearum cneyndguyeckumm Fgr-F un

Fgr-R npamepamu.
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B uenax wu3yyeHusa rpubos F
graminearum v F. pseudograminearum -
BO3OyamnTenein 6onesHen y3apMo3HOW
KOPHEBOMW THWUAN U Dy3apuUO3HOA THUNU

KOpPHEBOW LIEVKN MLIEHNLbI B
pesynbTaTte nccnenoBaHum,
NpoBeAeHHbIX c NOMOLLbHO
MOPMONOrMYeckKUXx U MONEKYNSIPHO-

reHeTUYeCKNX MeTOA0B, He Oblnl BbIAB/EH
rpné F. pseudograminearum.
MonekynsipHoO-reHeTU4YeCKUMMn

aHanusamm 6b1/10 MNOATBEPXAEHO, YTO B
Y36eKncTaHe KOPHEBYHO U (py3apuUo3HYLO
THUNW  KOPHEBOW  LWENKU  MLUeHULbI
BbI3blBaeT rpmb F.graminearum.

C yyeToM cxoncTea n
M3MeHUYMBOCTM  (MoNMMOpPHOCTMN) MO
MOPJIO/IOTMYECKM  MpPU3HaKaM Trpunbos
poaa Fusarium, BblgeneHHbIX N3 60/1bHbIX

reHeTunyeckas naeHTUUKauns
MOHOCMOPHbIX LWITAaMMOB rpn6os poja
Fusarium. MonekynsapHo-reHeTnyeckas
naeHTNPUKaLna MOHOCMOPHbIX
wramMmMmoB rpubos poga Fusarium wnmeeTt
60/bLLOE 3HAYeHWUE, MOCKO/IbKY MaKpo- U
MUKPO  MOpPQOsiornyeckass  CXOXecTb
npeacTaBuTenen 3TOro poaa n
o6pasoBaHMe pasHbIX MUITMEHTOB Ha
pasnYHbIX nuTaTeNbHbIX cpepax
NPMBOAUT K BO3HUKHOBEHUIO  psaja
npo6nem npn wnx MopPEONOrnyYecKomn
naeHTNUKaLnn. Kpome 3TOro,
BHYTPUBUAOBbIE TaKCOHbI
npeacrtaeuTene rpmbos poga Fusarium
MHOro4YuncneHHbl. Hanpumep, cyuiectsyeTt
6onee 80 cneumann3npoBaHHbLIX OOPM
Bupga Fusarium oxysporum. CpaBHeHue
ornpegeneHus BUA0BOW MPUHAaLIEXHOCTHU

pacTeHUI MweHUUbl, oparMeHT UX reHa rpnoéos poaa Fusarium

tef-la 6bln  onpegeneH ¢ MOMOLLBIO MOPONOrNYECKUM U MOJIEKY/IIPHO-

MOJIEKYIIPHO- FreHEeTUYEeCKUX METO/0B. reHeTUYecKnMm MeTo40M nokasasno
Bbina OCyLLLeCTB/IEHA coBMnajeHwme pesynbLTaToB 3TUX METOLOB
Mopdponiornyeckaa v MONEKYNAPHO- Ha 56% (Tabn. 1).
Tabnvuya 1

Mopdosornyeckmne 1 MoseKynsipHoO-reHeTUYeCKMeE aHasIn3bl TPM60B poga Fusarium,
BblAENEHHHbIX N3 60/IbHbIX PaCTEHUI MNLIEHULbI

Buabl rpr6oB., onpeaeneHHble

O6nacTb, 0TKYyAa Buapbl rpmnbos, onpegeneHHble

Ne MOJEKYIAPHO-TEHETUYECKNM
BblAe/1IeHbl rPUOBbI MOPOSIOrNYHECKUM METOLOM

MeToL0M
1 Byxapckasn F. poae F. poae
2 JDbKumsakckasn F. oxysporum F. equiseti
3 TallKeHTCKas F.graminearum F.graminearum
4 TallkeHTCKasA F. oxysporum F. oxysporum
5 CypxaHJapb1HcKas F. proliferatum F. proliferatum
6 TallkeHTCKaA F.graminearum F. culmorum
7 HamaHraHckas F. solani F. solani
8 Byxapckas F.graminearum F.graminearum
9 CblppapbUHcKas F. oxysporum F. incarnatum
10 TallkeHTCKas F. oxysporum F. equiseti
11 Byxapckas F. poae F. poae
12 CblIpaapbUHCKas F. poae F. poae
13 KalukagapbUHCKas F.graminearum F. culmorum
14 AHOMKaHCKasA F. sporotrichioides F. tricinctum
15 TallKeHTCKas F. sporotrichioides F. tricinctum
16 Byxapckas F. poae F. poae
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3aKn4yeHue

Taknm o06pasom, Hernpasu/bHas
cucTemaTmyeckads W TaKCOHOMMUYecKas
NAEHTUPMKALNA BUAOB MOXET NMPUBECTU
K HENPaBUNbHOW ANArHOCTUKe 60/1e3HEN,
BCTPEYaeMbIX Y Ce/IbCKOXO03AMCTBEHHbIX
pacteHU W, B pesysibTate - K HeBEPHOMY
N HeaPpdeKTMBHOMY  BblGOPY  Mep
60pbObI, YTO MOXXET MPUBECTU NpuUBEAET
K MOTepsM ypoxkas.

dparmMeHT reHa tef-1la
nccnefoBaHHbIX N30MATOB rpubos poja
Fusarium aMmnnmuumpoBanu c
ncnosnb3oBaHMeEM nparvimepos EF1 v EF2 ¢
nocnenyroLLnum CEKBEHMpOBaHVEM
MoNyYeHHbIX nup MpoAyKTOB.
Mony4veHHbIE nocnefo0BaTe/IbHOCTU
oparmeHTa reHa tef-1a obIIN
npoaHan3npoBaHbl B
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BLAST NCBI gns onpegeneHust BUa0BOW
NPUHAAMNEXHOCTW. CpaBsHeHune
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PU3nMo0I0rum N 6NOXNMMnNn
pacTeHum
Plant physiology and
biochemistry
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THE EFFECT OF DROUGHT STRESS ON LEAF CHLOROPHYLL CONTENT IN
COTTON CULTIVARS

A.H.Makamovl, J.S.Shavkiev] 2, LS.Normamatovl, U.A.Boyqobilovl, Z.Z.Yuldasheval,
R.I.Mukhammadalievl, J.J.Eshnazarov], R.Y.Sayfullaeval, Z.T.Burievl

1Centerfor Genomics and Bioinformatics
2Institute o f Genetics and Plant Experimental Biology

Abstract:. The article presents the results of the analysis of chlorophyll and its
components in the leaves of medium fiber cotton (G hirsutim L.) genotypes grown under
optimal water supply (control) and water deficit (experimental) conditions. Based on the
analysis of chlorophyll a, chlorophyll b, total chlorophyll and carotenoid in leaf tissues of
cotton genotypes, KK-1086, L-N1 and L-141 cotton variety samples are unstable in water
deficit compared to optimal water supply conditions, Catamarka 811, L-45, Zangi ota, C
417, Mehnat and Namangan-77 cotton samples were found to be stable.

Key words: G hirsutim L, cotton, water regime, water deficit, chlorophyll a,
chlorophyll b, total chlorophyll, carotenoid.

BJIMAHME CTPECCA 3ACYXN HA COOEP>XAHUE XJTOPODWJ/I/IA B JTIMCTbAX COPTOB
XNOMN4YATHUKA

AXMakamoBsl, X.C.LLlaBkneBl2, N.C.HopmamaTtoBl, ¥Y.A.Boiikp6nnosl,
3.3.F0ngawesal, P. U.Myxammaganuesl, XK. >K.9wHazaposl, P.M.Calidgynnaesal,
3.T.bypuenl

UleHTP reHOMUKM U 6UOMHOPMAT MKK
/IHCTUTYT reHeTUKU U 3KCNepUMEH T aflbHOW 6MONOTUN pacT eHWA

AHHOTaumsa. B cTaTbe npeacTaBneHbl pe3ynbTaTbl aHanusa xjaopogwuana u ero
KOMMOHEHTOB B JIUCTbAX FEHOTUMNOB XJ/ioN4aTHUKa cpegHeBonokHuctoro (G. hirsutim L),
BblpallleHHbIX B YC/NOBUAX ONTUMaNbHOro Bogoo6ecnevyeHUs (KOHTPOJb) WM BOAHOIO
Jedhnumta  (aKcrnepmmeHT). Ha ocHoBaHMM aHanmui3a cofep)xaHus xiopodmnna  a,
xnopoomnnna b, obwero xnopounia n KapoTUHOUAOB B TKaHAX SINCTbEB FEHOTUMOB
XxnonyaTHMKa o6pasubl copToB xnonvatHuka KK-1086, J/1-N! n J1-141 HecTabuibHblI Npw
JetbuunTte BOAbI MO CPABHEHUIO C OMTUMasbHbIMU YC/NIOBUAMU BOAOOGecrneyeHUs,
obpas3uybl xnonka Catamarka 811, J1-45, 3aHrm orta, C-417, MexHat n HamaHraH-77
OoKasanncb CTabubHbIMU.

KnwoueBble cnoBa: G hirsutim L, X/10MoK, BOAHbLW pPeXwum, Aeuunt BOAbl,
xnopounn a, xnopocpunn b, oéwmm xnopocpunn, KapoTUHOUA,

INTRODUCTION

The global climate changes that hot winds caused by a sharp decrease in
observed in the world cause an increase relative humidity in the summer months
in air temperature in the biosphere, and cause atmospheric and soil dryness. In
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the modern era, when the water problem
IS serious, the creation and
implementation of water-saving
agricultural technologies, including the
creation of cotton varieties that are
resistant to soil and atmospheric drought
and with a high coefficient of efficient
water use, are considered to be the most
relevant. tasks of the world cotton
industry.

The scientific research is being
carried out to combine traditional genetic
breeding methods with physiological
research to create modern varieties of
cotton, which is one of the main
agricultural crops in the world. In this
regard, in addition to medium fiber
varieties of cotton, which occupy the main
area of cotton cultivation, it is necessary
to use sources of the cotton gene pool
with high technological indicators of fiber
and resistance to environmental stress
factors, determine the response of
varieties, lines and hybrids of cultivated
cotton species to water deficiency based
on morphological characteristics,
isolation of resistant genotypes and
involvement in breeding work, paid to the
creation of drought-resistant varieties of
this valuable industrial crop.

As in many regions of the world,
water scarcity remains one of the
pressing problems in Central Asia,
especially in Uzbekistan [5]. Considering
that the agriculture of our republic is
based on irrigated agriculture and the
main crop is cotton, the created cotton
varieties are valuable - because they must
have high economic characteristics, as
well as be resistant to adverse
environmental conditions.

One of the important tasks is to
study the resistance of cotton varieties to
drought and to determine the dependence
of the physiological and biochemical

parameters of the genotype on water
deficiency. For the development of cotton
production in our republic, it is necessary
that the created cotton varieties be
productive and have high fiber quality, as
well as be resistant to abiotic stresses,
including the drought.

Cotton is a valuable industrial crop
cultivated in many regions of the world.
This plant is also an industrial crop grown
in developed and developing countries of
the world [1].

Cotton varieties belonging to the
medium fiber type G hirsutum L. are
cultivated as the main field crop in 77
countries of the world, covering an area of
about 32.0 million hectares and grown in
various soil and climatic conditions. The
global cotton trade is about US$20.0
billion per year [2].

The cotton ginning and processing
industries, the textile industry, etc. are the
main source of employment for millions
of people and make up a significant share
of the GDP of many countries such as
Uzbekistan, Australia, Greece, India, China
and Pakistan [3, 4].Uzbekistan ranks the
5th in the world in the production of
cotton and 4th in the export of raw
cotton, therefore it is one of the largest
cotton-producing countries in the world.
About 93 percent of the country's cotton
fields are sown with medium fiber
varieties of cotton [4, 5].

Like other countries, Uzbekistan
faces severe drought problems due to lack
of irrigation water.

The main problem of declining
cotton vyields is the lack of irrigation
water. Therefore, the creation of new
varieties that can withstand the
conditions of water scarcity is one of the
most urgent tasks facing cotton growing.
The current global climate change will
exacerbate water scarcity in the future.
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Given that these changes will continue in
the near future; water scarcity is
becoming a serious obstacle to crop
production worldwide. In this situation,
the need to create varieties that are
resistant to water shortages increases [6].

According to the data, the global
average temperature is expected to
increase by 2-4 °C, the amount of
precipitation will decrease by 30%, which
will have a strong negative impact on
productivity and water resources in 2050
[7]- Thus, drought is a major food security
issue, pointing to the need to develop
crop varieties that thrive in water scarcity
[8, 9].

The lack of water is one of the
factors that adversely affect the growth
and development of plants and, in turn,
productivity. The depletion of water
resources absorbed by the roots of plants,
as well as the large amount of energy
spent on the absorption of water, directly
affect the vyield of cotton in irrigated
agriculture. Therefore, the study of plant
drought resistance is one of the main
issues of concern to farmers in the field of
cotton cultivation, as well as in many
other areas of agricultural crops [10, 11].

Some scientists claim that cotton is
a drought-resistant crop. However, as a
result of the drought, the yield of cotton,
like other crops, is significantly reduced.
The lack of water has a significant
negative impact on the morphological and
physiological characteristics and
productivity of cotton [12, 13, 14].

Some researchers point out that
under conditions of water scarcity and
high temperatures, high genetic
variability occurs in cotton, and that this
variability is maintained by genetic
factors [15, 16].

34

Currently, studies on the
development of varieties resistant to
water deficiency have been studying on
the characteristics of cotton resistance to
drought, high temperatures, insects, pests
and diseases in connection with
morphoeconomic and physiological traits
(17). For the effective selection of
drought-resistant varieties, the
management of genetic differentiation
according to various morphoeconomic
traits was implemented [18, 19].

The lack of water is a factor that

has a strong negative impact on the
physiological mechanism of cotton. Long
periods of drought can be detrimental to
cotton. The highest level of water demand
is observed during the flowering period,
while in the early and late stages of
flowering this requirement is relatively
low. The loss of crop elements under the
influence of constant dehydration also
leads to a significant loss in yield [20].
The evolution of structures tolerant to
water deficiency is important for
understanding the diverse set of
phenotypic traits studied under drought
conditions. Molecular biologists have
developed transgenic approaches to
identify drought-tolerant genes [21].

As a reaction to the conditions of
water deficiency, initially, at a very early
date, the plant shows a sharp change
towards slowing down the process of
increasing the leaf plate, however, it is
noted that the process of photosynthesis
does not change significantly.

By slowing down the process of
increasing the surface of the leaf plate, the
level of consumption of carbohydrates
and energy in the process of metabolism
in the tissues of the plant organism is
reduced, and it is assumed that the saved
energy and nutrients can be directed to
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the root system. Thus, it was noted that
the root system of the plant has a low
sensitivity to the effects of drought
compared to the growth and development
of the aerial part [22].

It has been studied that the
morphophysiological characteristics of a
plant with a lack of water can be assessed
by the water-holding capacity of the leaf,
leaf surface, permeability of the leaf
mouth, the size of the leaf mouth and
other indicators [23].

The relative water content is
reported to be the most important
indicator of water status in plants [24]. A
unique relationship has been identified
between relative water content and seed
cotton vyield under drought conditions
[15].

Water deficiency tolerant
genotypes reduce water loss by reducing
leaf area and stomatal opening. The
morphophysiological traits that are
considered the most effective criteria for
identifying high yielding genotypes under
drought conditions include cell
membrane stability index, chlorophyll A
content, and relative water content [16,
17].

Under the influence of abiotic
stress factors, such as salinity, high
temperature and water deficiency, the
level of production of reactive oxygen
species (free radicals, such as peroxide,
superoxide) increases in plant tissue cells,
which, in turn, leads to large-scale
functioning, disturbances in cells and
disruption of photosynthesis.  This
situation is called oxidative stress and is
one of the main causes of disorders that
occur in the plant organism as a result of
the deterioration of external
environmental conditions [15].

The decrease in photosynthesis is
associated with the main components of

chloroplasts, which directly limit .the
photosynthetic potential of the plant [5].
The chlorophyll is one of the main
components of chloroplasts. Chlorophyll
pigments "a" and "b" in the composition
of chlorophyll are considered important
in the process of photosynthesis, the
result of which depends on the growth
and development of the plant [16].

The changes in the amount of total
chlorophyll, chlorophyll "a" and "b" in
plants have been studied [8, 12, 14, 9, 11].
It was found that the amount of
chlorophyll "a", chlorophyll "b" and total
chlorophyll decreased to a greater extent
in sunflower varieties under drought
conditions compared to the optimal water
regime [17, 18].

It has been found that the total
chlorophyll content decreases from 29%
to 42% in both varieties of olives when
grown under  drought conditions
compared to optimal water supply
conditions [18, 19]. Cotton is
characterized by a decrease in chlorophyll
in drought conditions [19].

It is reported that the decrease in
the content of chlorophyll under drought
conditions is associated with the
degradation of chlorophyll in the process
of photooxidation [4, 9, 11].

As a result of their experiments, a
number of scientists noted that the lack of
water negatively affects the development
of plants, and this, in turn, leads to a
decrease in plant productivity by up to
50% [5, 6, 22, 23].

The problem of creating cotton
varieties with a high level of plant
productivity stability requires a
comprehensive study of the relationship
between growth, resistance to adverse
environmental  factors and  cotton
productivity. Because the physiological
and biochemical processes in a plant
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organism depend on the biological
characteristics of the plant and
environmental conditions. In other words,

MATERIAL AND METHODS

In our study, KK-1795 (D-2), KK-
1796 (D-3), L-1000 (D-4), S-9006 (D-5),
KK-1086 (D-7) belong to G hirsutim L
type), Catamarka 811 (D-12), C-9008 (D-
14), Hapicala 19 (D-20), C-2025 (D-31),
SAD-35-11 (D-34) ), L-45 (D-26), Father
Zangi (D-27), KK-602 (D-32), C-4769 (D-
25), 0-30 (D-21), L-N1 (D-18), L-141 (D-
19), Saenr Pena 85 (D-28), C-417 (D-39),
Mekhnat, Andijan-35, Navbakhor-2,
Ishonch, Tashkent-6, C- 6524 varieties
and the samples Namangan-77 were
taken as objects, and under the conditions
of the field experiment - control, that is,
the optimal water supply (irrigation
scheme 1-2-1, total volume of water used
for irrigation, 4800-5000 m3/ha with
seed water) and experiment, i.e. water
deficit (irrigation scheme 0-1-0, the total
amount of water used for irrigation was
sown in four replications with seed water
1200-1500 m3/ha).

At the same time, plants under
simulated drought conditions were
grafted with only one watering at the
beginning of flowering. On both
backgrounds, the same agrotechnical
work was carried out. When studying the
drought resistance of cotton varieties, the
amount of total chlorophyll, chlorophyll
"a", chlorophyll "b", carotenoid pigments
was determined by  physiological
parameters under conditions of optimal
water supply (soil moisture 68% during
flowering) and water deficit. (soil
moisture 50% during flowering) was
determined [25].

RESULTS AND DISCUSSION

Determining the amount of
chlorophyll is of great importance in
studying the resistance of plants to
adverse environmental factors. Because
ensuring the overall productivity of plants
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the realization of the genetic potential is
determined by the level and limitations of
the main environmental factors.

The experiment determined the amounts
of chlorophyll 'a," 'b,” and carotenoids in
plant leaves. In this case, samples came
from three to four leaves of the cotton
plant, starting the count from the point of
growth in field conditions. Placing each
leaf of 50 mg in a test tube followed. Each
leaf sample underwent homogenization in
5 ml of 95% ethyl alcohol solution
(Sumanta et al., 2014).

The homogenate centrifugation
took a speed of 5000 for 12 min. An
Agilent Cary 60 UV-Vis
spectrophotometer at 664, 649, and 470
nm  determined the amounts of
chlorophyll ‘a," ‘b," and carotenoids in the
resulting extract. Based on this indicator,
the amount of chlorophyll 'a,’ 'b,’ and
carotenoids in cotton plant leaves was
calculated using the following equation
[25]:

Chlorophyll 'a’ (mg/g) = 13.36 x
A664 -5.19 x A649
Chlorophyll 'b* (mg/g) = 27.43 x A649 -
8.12 x A664
Carotenoid (mg/g) = 1000 x A470 - 2.13 X
Chlo 'a’-97.63 x Chlo 'b'/209
Total Chlorophyll = Chlo 'a'+ Chlo 'b’

The determined levels of adaptation of
cotton cultivars to water deficit
conditions employed the  method
according to Eberhart and Russell [26].

The statistical analysis of the parameters
of the studied traits under conditions of
water deficit and optimal water supply,
obtained on the basis of experiments, was
carried out in EXSEL 2010 using ANOVA
in the Stat View 5.0 program.

is mainly related to the amount of
chlorophyll and its components.

The decrease in photosynthesis is
associated with the main components of
chloroplasts, which directly limit the
photosynthetic potential of the plant.
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Chlorophyll is one of the main
components of chloroplasts. Chlorophyll
pigments "a" and "b" in the composition
of chlorophyll are considered important
in the process of photosynthesis, the
result of which depends on the growth
and development of the plant.

The main reason for the decrease
in the amount of chlorophyll with a lack of
water is the slowdown in photosynthetic

activity. Low concentrations of
photosynthetic pigments and reduced
photosynthetic potential limit plant

productivity.

The amount of chlorophyll in a leaf
is one of the most important indicators
from a physiological point of view. It is
believed that the loss of chlorophyll in
conditions of water deficiency is caused
by the death of primary plant cells [27,

28, 29, 30, 31, 32, 33, 34, 35, 36]. In.our
experiments, when studying chlorophyll
"a" from chloroplast pigments during the
flowering-harvesting period of genotypes
and samples of Upland cotton under
conditions of optimal water supply,
Upland cotton had the highest indicators
at the level of the 3rd leaf in varietal
samples Andijan-35, Zangi Ota and C-417
(13.84 mg/g, 13.03 mg/g and 14.75 mg/qg,
respectively), and the lowest values were
found in L-N1 and L-141 varieties (8.72
mg/g and 8.95 mg/q).

Under conditions of water deficit, it was
found in the highest values in Mehnat,
Tashkent-6, C-6524 and Namangan-77
varieties, and in the lowest values were
(5.73 and 6.90 mg/g, respectively) in KK-
1795 and C-9006 cotton samples.

Table 1

Indicators of chlorophyll a content in plants of Upland cotton genotypes under
various water conditions

Varieties and samples of Optima
Upland cotton Mean SD
KK-1795 11,29 2,07
KK-1796 11,75 1,63
L-1000 11,66 1,13
C-9006 11,98 1,45
KK-1086 10,00 1,79
Catamarka 811 11,93 0,95
C-9008 10,59 1,03
Hapicala 19 12,01 1,41
C-2025 11,79 1,87
SAD-35-11 11,02 3,74
L-45 12,16 0,50
Zangi ota 11,10 0,87
KK-602 12,22 2,38
C-4769 12,31 1,28
0-30 10,15 2,16
L-N1 8,72 3,24
L-141 8,95 3,20
Saenr Pena 85 11,87 1,03
C-417 13,84 0,92
Mekhnat 11,94 2,23
Andijan- 35 13,03 0,11
Navbahor-2 10,30 2,57
Ishonch 12,63 0,97

SE
1,19
0,94
0,65
0,83
1,03
0,55
0,59
0,81
1,08
2,16
0,29
0,51
1,38
0,74
1,25
1,87
1,85
0,60
0,53
1,29
0,06
1,49
0,56

Drought Levels of
Mean  SD SE Adaptation (%)
573 0,94 0,54 -49,27
7,056 111 0,64 -39,99
8,73 2,79 1,61 -25,15
6,90 1,15 0,66 -42,45
7,80 1,10 0,64 -22,01
10,32 2,14 1,24 -13,49
8,07 1,25 0,72 -23,80
753 1,11 0,64 -37,29
9,30 1,56 0,90 -21,15
8,83 2,47 1,43 -19,91
10,71 2,38 1,38 -11,89
9,81 1,02 0,59 -11,63
9,89 0,92 0,53 -19,12
8,26 1,30 0,75 -32,89
8,95 0,50 0,29 -11,83
10,04 1,56 0,90 15,09
10,87 0,96 0,56 21,46
10,29 0,19 0,11 -13,29
10,75 2,63 1,52 -22,30
11,06 1,21 0,70 -7,36
9,80 153 0,88 -24,83
8,41 221 1,28 -18,38
9,36 1,24 0,71 -25,90
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Tashkent- 6 10,48 3,06

C-6524 10,38 4,35

Namangan-77 12,56 3,77
According to the analysis of the

coefficient of adaptability, cotton samples
KK-1795, C-9006, Hapicala 19 and C-4769
showed a strong sensitivity to water
deficiency by the chlorophyll a marker
and a weak sensitivity to Mekhnat variety.
According to the results of the
experiment, it can be said that the
varieties Catamarka a 811, L-45, Zangi
ota, O-30, Mekhnat and Namangan-77
were more adapted to the conditions of
water deficit than other varieties in terms
of chlorophyll a.

An analysis of our results on the
determination of chlorophyll b showed
that under conditions of optimal water

1,76
2,51
2,17

11,97 1,36 0,78 14,27
11,97 2,36 1,37 15,27
11,29 0,56 0,32 -10,07

supply, that is, in the control variant, the
amount of chlorophyll b in the leaves of
the experimental group of the cotton
variety was the highest in the samples of
varieties C-9008, Navbakhor-2 and
Namangan-77 (respectively 5, 57 mg/g,
5,04 mg/g and 7,30 mg/q), and the lowest
indicator of the trait was noted in KK-
1796 sample and amounted to 2.83 mg/g.
(table 2)

Against the background of water
stress, the highest indicators in the group
of ridges were noted in the Andijan-35
variety, the average indicator was 6.30
mg/g, and the lowest indicators in
samples KK-1795 and KK-1796, and it
formed 2.03 and 2.25. mg/g.

Table 2

Indicators of chlorophyll b content in plants of Upland cotton genotypes under
various water conditions

Varieties and samples of Optima
Upland cotton Mean SD SE
KK-1795 4,02 1,06 0,61
KK-1796 2,83 061 0,35
L-1000 358 169 0,98
C-9006 359 0,35 0,20
KK-1086 398 056 0,33
Catamarka 811 3,03 0,42 0,24
C-9008 557 080 0,46
Hapicala 19 456 0,70 0,40
C-2025 441 0,09 0,05
SAD-35-11 3,38 0,90 0,52
L-45 3,08 0,29 0,16
Zangi ota 3,76 0,45 0,26
KK-602 3,97 1,11 0,64
C-4769 412 0,46 0,27
0-30 400 0,69 0,40
L-N1 428 0,79 045
L-141 367 0,82 047
Saenr Pena 85 4,46 0,68 0,39
C-417 398 0,32 0,18
Mekhnat 395 058 0,34
Andijan- 35 475 0,51 0,30
Navbahor-2 504 097 0,56
Ishonch 4,27 0,50 0,29
Tashkent- 6 411 092 0,53
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Drought Levels of
Mean SD SE Adaptation (%)
2,03 0,42 0,24 -49,55
2,25 1,02 0,59 -20,74
2,52 0,88 0,51 -29,60
3,15 0,08 0,05 -12,29
2,71 0,53 0,31 -31,95
2,39 0,65 0,38 -21,04
2,96 0,47 0,27 -46,79
3,14 0,61 0,36 -31,00
2,87 0,47 0,27 -34,90
3,75 0,92 0,53 11,16
3,14 0,83 0,48 1,94
3,51 0,50 0,29 -6,56
3,48 0,46 0,26 -12,40
3,39 0,51 0,30 -17,63
2,81 0,16 0,09 -29,85
2,56 0,56 0,32 -40,32
3,88 0,84 0,49 5,69
3,80 0,20 0,11 -14,95
3,44 0,83 0,48 -13,66
4,05 0,65 0,37 2,42
6,30 1,58 0,91 32,64
4,14 0,61 0,35 -18,00
3,89 0,44 0,26 -8,99
3,86 0,06 0,04 -5,88
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C-6524 4,93 1,37
Namangan-77 7,30 2,15

According to the analysis of the
coefficient of adaptability, cotton varieties
KK-1795, C-9006, L-N1 and Namangan-77
showed a strong sensitivity to water
deficiency in chlorophyll b and a weak
sensitivity to L. -45 sample.It was noted
that varieties of varieties SAD-35-11, L-
45, Zangi ota, L-141, Mekhnat and
Andijan-35 in traits of chlorophyll b are
more adapted to water deficit conditions
than other varieties.

The

lowest
chlorophyll were found in samples L-N1

values

of

total

0,79
1,24

3,79 1,07 0,62 -23,28
3,55 0,31 0,18 -51,40
and L-141 (12.1L3 mg/g and 11.77 mg/g,
respectively), and the highest values were
found in varieties C-417 and Namangan-
77 medium staple cotton under optimal
water supply conditions (18.11 mg/g and
17.89 mg/g, respectively).

In plants of med Upland lines of
cotton under conditions of water
deficiency, the highest values were 16.2
mg/g for C-6524, and the lowest values
were for accessions KK-1795 and KK-

1

796

(8.21
respectively)

mg/g and 9.11 mg/q,
(table 3).
Table 3

Indicators of total chlorophyll content in plants of Upland cotton genotypes under
various water conditions

Varieties and samples Optimal

of Upland cotton Mean SD
KK-1795 14,97 3,10
KK-1796 15,06 2,17
L-1000 14,78 2,76
C-9006 15,66 1,80
KK-1086 13,81 2,26
Catamarka 811 15,28 1,32
C-9008 15,38 1,81
Hapicala 19 16,34 2,06
C-2025 16,25 1,79
SAD-35-11 14,50 4,62
L-45 15,56 0,72
Zangi ota 14,38 1,31
KK-602 16,74 3,41
C-4769 16,25 1,73
0-30 13,47 2,61
L-N1 12,13 4,01
L-141 11,77 4,00
Saenr Pena 85 15,71 1,70
C-417 18,11 1,24
Mekhnat 15,41 2,79
Andijan- 35 17,18 0,63
Navbahor-2 14,23 3,54
Ishonch 16,61 1,40
Tashkent- 6 13,64 3,97
C-6524 13,73 5,73
Namangan-77 17,89 5,90

SE
1,79
1,25
1,59
1,04
1,30
0,76
1,05
1,19
1,03
2,67
0,42
0,76
1,97
1,00
1,51
2,32
2,31
0,98
0,72
1,61
0,36
2,04
0,81
2,29
3,31
3,41

Mean
8,21
9,11

12,02

10,03

11,10

13,47

10,87

10,67

12,27

12,30

14,72

13,78

13,88

11,29

11,62

13,01

15,48

13,88

14,08

14,97

14,28

11,84

12,79

15,90

16,02

14,60

Drought

SD
1,36
141
3,66
1,20
1,57
2,80
1,70
1,68
1,99
3,33
3,19
1,51
1,30
1,81
0,62
2,07
1,78
0,33
3,43
1,76
2,80
2,81
1,65
1,42
3,42
0,77

SE
0,78
0,81
2,11
0,69
0,90
1,61
0,98
0,97
1,15
1,92
1,84
0,87
0,75
1,04
0,36
1,20
1,03
0,19
1,98
1,02
1,61
1,62
0,95
0,82
1,98
0,45

Levels of
Adaptation %)
-45,13
-39,49
-18,72
-35,98
-19,61
-11,86
-29,32
-34,72
-24,49
-15,20
-5,41
-4,14
-17,08
-30,53
-13,77
7,26
31,49
-11,61
-22,23
-2,87
-16,90
-16,76
-22,98
16,58
16,67
-18,38
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According to the analysis of the
coefficient of adaptability, samples of
cotton varieties KK-1795, KK-1796, S-
9006 and Hapicala a showed a strong
sensitivity to water deficiency in traits of
total chlorophyll, while variety L-N1 and
varieties Menkhnat showed low
sensitivity. The varietal samples L-45,
Zangi ota, L-N1, L-141 and Menkhnat
proved to be resistant to water deficit
conditions in comparison with other

When studying the content of
carotenoids in plants of Upland cotton
genotypes under various conditions of the
water regime, the lowest values were 3
mg/g in samples KK-1795, KK-1086, C
9008, ©0-30, L-H1. and L-141 wunder
conditions of optimal water supply in
small quantities, and the highest value
was found in samples C-417 at 3.72 mg/g
(table 4).

varieties in terms of total chlorophyll.
Table 4
Indicators of carotenoid content in plants of Upland cotton genotypes under various
water conditions

. Optimal Drought Levels of
Varieties and samples adaptation
of Upland cotton Mean SD SE Mean SD SE (9% |

KK-1795 2,98 0,54 0,31 1,71 0,33 0,19 -42,59
KK-1796 3,48 0,44 0,25 2,11 0,63 0,36 -39,45
L-1000 3,48 0,27 0,16 2,50 0,95 0,55 -28,38
C-9006 3,29 0,37 0,21 1,80 0,55 0,32 -45,25
KK-1086 2,62 0,40 0,23 2,37 0,32 0,19 -9,69

Catamarka 811 3,59 0,31 0,18 3,23 0,66 0,38 -10,16
C-9008 2,88 0,33 0,19 2,47 0,14 0,08 -14,22
Hapicala 19 3,38 0,44 0,25 2,27 0,23 0,13 -32,88
C-2025 3,47 0,01 0,01 2,87 0,31 0,18 -17,32
SAD-35-11 3,08 1,07 0,62 2,79 0,68 0,39 -9,39

L-45 3,47 0,24 0,14 3,34 0,81 0,47 -3,57

Zangi ota 3,24 0,04 0,02 2,83 0,31 0,18 -12,76
KK-602 3,43 0,64 0,37 2,78 0,13 0,08 -19,12
C-4769 3,31 0,09 0,05 2,57 0,42 0,24 -22,45
0-30 2,90 0,74 0,43 2,57 0,23 0,13 -11,36
L-N1 2,34 0,78 0,45 2,63 0,48 0,28 12,19
L-141 2,81 0,80 0,46 2,94 0,19 0,11 4,51

Saenr Pena 85 3,22 0,28 0,16 3,15 0,11 0,06 -2,20
C-417 3,72 0,33 0,19 3,22 0,66 0,38 -13,52
Mekhnat 3,52 0,45 0,26 2,94 0,45 0,26 -16,52
Andijan- 35 3,51 0,20 0,11 2,59 0,19 0,11 -26,13
Navbahor-2 3,15 0,67 0,39 2,33 0,45 0,26 -26,09
Ishonch 3,39 0,33 0,19 2,60 0,36 0,21 -23,16
Tashkent- 6 3,06 0,92 0,53 3,44 0,29 0,17 12,35
C-6524 3,03 1,03 0,60 3,60 0,64 0,37 18,67
Namangan-77 3,46 1,04 0,60 3,24 0,35 0,20 -6,24

Under conditions of water deficit, 1795 and C-9006 (1.71 mg/g and 1.80
the highest value was 3.60 mg/g for the mg/g).
cotton variety C-6524, and the lowest
value was found for cotton varieties KK-

According to the analysis of
indicators of the coefficient of
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adaptability, the samples of cotton
varieties KK-1795, KK-1796, C-9006 and
Hapicala have a strong sensitivity to
water deficiency as a sign of carotenoid
content, while L-N1, L-141 and Saenr
Pena 85 have Ilow sensitivity. The
resistance of cultivars SAD-35-11, L-N1,
L-141, Namangan-77 and Saenr Pena 85
to water deficit conditions was noted to
be stable in comparison with other
cultivars in terms of the carotenoid index.

characteristics of plants of medium f.iber
cotton genotypes under  various
conditions of the water regime, it was
found that the amount of chlorophyll a
the amount of chlorophyll b, the total
amount of chlorophyll, the amount of
carotenoids, and the amount of
chlorophyll content in plants decreases
under conditions of water deficiency
compared to conditions of optimal water
mode.

When analyzing the general
indicators of the physiological
Table 5
General indicators of physiological characteristics of Upland cotton genotypes in
plants under different water regimes

No Physiological traits O timal Drought
Mean SD SE Mean SD SE
1 Amount of chlorophyll a in plants 11,41 1,20 0,24 9,37 160 0,31
2 Amount of chlorophyll b in plants 4,18 0,89 0,18 3,36 0,84 0,16
3 Total chlorophyll content in plants 15,19 1,56 0,31 12,78 2,06 0,40
4  Carotenoid content in plants 3,22 0,33 0,06 2,73 0,48 0,09
5 Chlorophyll granules in plants 47,45 3,24 0,64 4433 4,26 0,84

The main reason for the decrease
in the amount of chlorophyll under
drought stress is the slowdown in
photosynthetic activity. At the same time,
swelling of chloroplast membranes,
impaired vesiculation of lamellae, and
accumulation of lipid droplets were noted
[18, 24, 28, 29, 37].

Low concentrations of
photosynthetic pigments and reduced
photosynthetic potential limit plant
productivity. The amount of chlorophyll
in a leaf is one of the important
parameters from a physiological point of
view. It is believed that the loss of
chlorophyll under conditions of water
deficiency is caused by the destruction of
plant mantle cells [23, 27, 29, 33].
Carotenoids, which are the main
components of plant chloroplasts, protect
plants from photooxidation under stress
[5, 17, 19, 26, 31, 34].

Conclusion

Based on the analysis of the
indicators of chlorophyll and its
components in various conditions of the
water regime of cotton compared to the
conditions of optimal water supply, the
cotton samples of the varieties KK-1086,
L-N1 and L-141 are unstable, Catamarka
811, L-45, Zangi ota, C-417 , the samples
of cotton varieties Mekhnat and
Namangan-77 were stable.
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Annotation. This article reveals the results of the analysis on seed oil content, total
nitrogen and protein content of the seeds of sunflower samples of the Helianthus annuus L
species in the period of the years 2021-2023. The amount of oil in the seeds of the local
Jakhongir variety was lower (33,4-33,8%) compared to the rest of the samples, and
according to this indicator, sample 9853 (Russia) had the highest result (53,4-54,4%)
among other sunflower varietal samples. In addition, according to the three-year analysis
results of the total nitrogen and protein content of seeds, sample 9843 (Turkey) showed a
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low indicator for total nitrogen content (2,6-2,9-3,2%) and the highest average indicator
for protein content was recorded in 30837 (Australia; 21,6%), 33673 (France; 21,03%),
9848 (Russia; 21,13%) samples and recommended as a donor for breeding research.

Key world: Sunflower, collection, sample, analog, hydrolysis, total nitrogen, total
protein, oil acid, coefficient of variation.

HEKOTOPbLIE BUOXNMWYECKWME NMOKASATE/TIN KOJIJIEKLIMOHHbIX OBPA3LIOB,
MPNHAONEXXALLIX HELIANTHUS ANNUUS L.

0.X.OmoHoB1
UNPYMKCKIMIA ToCylapC T BEHHbIV NeJarorMyecKMimyHUBepCUTET, Y36eKMCcTaH
n.0>x.KypbaHb6aeB2
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AHHOTaumns. B cTaTbe npeacTaBneHbl pe3ysibTaTbl aHa/M3a Ha cogepxaHue macna
B CEMeHax, cojep>kaHne o6Llero a3oTta n 6eska B cemeHax o6pasLoB NoACO/THEYHMKA BUAA
Helianthus annuus L B nepnog 2021-2023 rr. Konnm4yectBo mMacna B CEMEHax MeCTHOro
copTa [HKaxoHrnp 6bi10 HMXKe (33,4-33,8%) MO CpaBHEHUIO C OCTa/lbHbIMK ObpasuamMu,
npuyem Mo 3TOMY MoOKasaTesito Hambonee BbICOKMI pe3ynbTaT mmen obpasey, 9853
(Poccms) (53,4-54,4%) cpean ApYyrux copToBbiX 06pasyoB nogconHeyHmka. Kpome Toro,
Nno pesysibTatam TPEX/JIETHEro aHaausa cofepXkaHusa o6uiero asota v 6enka B cemMeHax
o6pasey, 9843 (Typumsa) Nokasan HU3KUIM NoKasaTenb Mo cogep>kaHuto obuiero asoTta (2,6-
2,9-3,2%) ” camblii BbICOKUIA CpegHU MoKasaTenb MO COAepXaHMK 6efika OTMeYeH Yy
30837 (AscTpanus; 21,6%), 33673 (PpaHums; 21,03%), 9848 (Poccus; 21,13%) obpasuos
No3TOMY PeKOMeHA0BaH B KayecTBe AOHOpPa AN15 CeNIeKLMOHHbIX Uccnef0oBaHni.

KntoueBble cnosa: [M0OACOMHEYHUK, KOMNeKums, obpasel, aHanor, rmgponaus,
o6LLMIA a30T, 06LWMIA 6eNoK, MacsisHas K1cnoTa, KoadguuneHT Bapnaymn.

Introduction

Sunflower (Helianthus annuus L.), content.  Sunflower protein  mainly

belonging to the Compositea family, is an
important oilseed crop worldwide.
Currently, the demand for animal and
vegetable proteins is increasing in the
world, but animal proteins are expensive
in terms of market price and
environmental impact. Compared to other
sources of plant protein, sunflower seeds
are low in anti-nutritional factors.
Sunflower seeds are mainly used
for their oil, but like other oilseeds, the
residue after oil extraction is a valuable
product because of its high protein

consists of albumins and globulins and
therefore has high solubility [11].

The oil content of Helianthus
annuus L. sprouts was reported to be
positively correlated with the linoleic acid
content of the oil. Based on the
comparison of the data on the minimum
and maximum temperatures of sunflower
germination, it was concluded that there
is an advantage of growing varieties with
a low initial temperature for good seed
germination when planting in early spring

[1].
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Proteins are the main and most
important biological tool that cannot be
replaced. Lack of protein weakens the
body, the metabolism becomes more
difficult, immune system weakens, the
growth process stops, the work of
internal secretion is disturbed, and other
negative conditions are observed. While
an excess of protein causes a change in
sensitivity of the nervous system,
malfunction of liver, kidney and other
internal organs [3; 11].

Fats participate in metabolic
processes of all substances in the body
and have the effect of accelerating the
metabolism. Most of the fat in the human
body is used as energy material. Some fats
enter the cell membrane and take part in
its construction. In addition, lipids affect
the use of proteins, mineral salts and
vitamins in the body. With an increase in
the amount of fat in the diet, it increases
the release of calcium and magnesium
salts and fatty acids from the body and
reduces their absorption into the body,
causing a decrease in the accumulation of
calcium and phosphorus in bones [2, 9,
16, 17].

According to the information on
vegetable oils, vegetable oils contain
saturated and unsaturated fatty acids, and
these fatty acids include oleic, lipoic, and
linolenic fatty acids. The chemical
composition of vegetable oils mainly
consists of glycerides - 95,0-98,0%, free
fatty acids - 1,0-2,0%, phosphatides - 1-
2,0%, sterols - 0,3-0,5%, vitamins and
carotenoids [8].

Taoufik Hosni et al. [15] analyzed
the oil content and fatty acid content of 22
local sunflower samples in his research.
The average oil content of sunflower
plant samples was from 35,33% to
59,67%.
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The sunflower plant has an oil
content of 38,0% to 50,0% depending on
the variety [10]. Sunflower oil contains a
large amount of unsaturated fatty acids.
About 70,0% of sunflower oil is linoleic
acid. Other fatty acids in sunflower oil:
myristic acid (m. 1 %), palmitic acid (3-6
%), stearic acid (1-3 m.), arachidic acid
(0.5-4 %), oleic acid (14 g .). -35 wt%) and
linolenic acid (< 1.5%) [13].

A study was conducted to
investigate the effects of conventional
magnesium and nano-magnesium
fertilizers to improve yield characteristics
in  Helianthus annuus L plants. The
results of the experiment showed a
significant improvement in parameters
such as the number of days required for
50% flowering, sunflower head diameter,
number of seeds per head, pollination
rate, seed weight and oil content of these
plants [14].

The object and the methods of research

The research was carried out in
the experimental area of the "Biology"
and "Genetics and Evolutionary Biology"
departments of the Faculty of Natural
Sciences of the Chirchik State Pedagogical
University and in the "Molecular Biology
and Bioinformatics” scientific laboratory.

The object of the research is
foreign varietal collection samples: 9859
(USA), 30837 (Australia), 33673 (France),
9843 (Turkey), 30835 (Turkey), 9853
(Russia), 9848 (Russia) samples
belonging to Helianthus annuus L species
and local Jakhongir (Uzbekistan) variety.

Determination of total protein.
One of the methods for determining the
amount of total proteins is the Keldal
method. According to this, the amount of
total protein is calculated by determining
the amount of nitrogen. The essence of
the method is to hydrolyze the organic
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substances in the sample with the help of
concentrated sulfuric acid (amine groups
in the protein) to form ammonium sulfate
salts.

After the hydrolysis is complete,
the ammonium sulfate formed is treated
with sodium hydroxide to convert it to
ammonia.

>x2H20

(NHASCANAOH--------- > NS4+ 2NHO K A

2NH3

Ammonia or ammonium hydroxide
formed as a result of neutralization is
absorbed into sulfuric acid solution.

The remaining acid is titrated with
an alkaline solution. The amount of
nitrogen is calculated from the amount of
ammonia calculated. An accurate sample
for analysis is weighed from the average
ground homogeneous sample of the
studied sample into a test tube, the error
rate should not exceed 0,1%. The sample
is quantitated in a Keldal flask. Then the
continuation of the experiment is carried
out according to the instructions [5].

Processing of the obtained results:
the mass fraction of nitrogen (X) in the
analyzed sample is calculated by the
formula as a percentage of the mass of the
sample by the volume after the titration
of the amount of ammonia passed
through dilute sulfuric acid.

(Vi-V0O)*K*0.0014
X== T m

VO volume of 0.1 mol/L sodium
hydroxide solution used to titrate the
excess 0.1 mol/L sulfuric acid solution in
the sample experiment, ml .

Determination of the amount of oil
in the seed. Seed degreasing was carried
out in Sok-Slet first in acetone and then in
ethyl ether. After removing the degreased
samples from the apparatus, they were
dried and the masses of flour and filter
paper were measured and the difference

*100%

between the mass before and after
degreasing was found. Based on this
difference in mass, the amount of oil in
the seed was determined as a percentage

[6].
Results of research

Biochemical performance of the
sunflower samples selected for the study
were analyzed, that is, when the indicator
of oil content in seeds was compared
according to the results of 2021-2023, it
was observed that the oil content of seeds
in the studied samples differed sharply
from each other. According to the results
of the biochemical analysis, the oil
content of the seeds was 33,4-34,1% on
average for the years in the standard local
Jakhongir variety. The average indicator
for other samples for this trait was 31,9-
54,4% (Table 1).

The oil content of sunflower seeds
planted in 2021 ranged from 31,9+0,51 to
54,4+0,87%. For example, in the sample
9853 (Russia), the highest index of oil
content in seeds was 54,4+0,87%, and the
coefficient of variation was 3.55%, while
the lowest index was 31,9+0,51 % in the
foreign sample 9859 (USA) (Table 1).

The oil content of sunflower seeds
planted in 2022 ranged from 33.4+0.48 to
53.99+0.14%. In sunflower samples, the
highest indicator of oil content in seeds
was 53.99+0.14% in sample 9848
(Russia), and the coefficient of variation
was 1.87%, and the lowest indicator for
this trait was noted in the local Jakhongir
(Uzbekistan) variety. This indicator
ranged from 33.4+0.48% to 33.8+0.66%
in 9859 (USA) samples (Table 1).

According to the results of the third
year, a similar situation was observed in
terms of the oil content of the seed. As for
the results of the analysis of 2023, sample
9853 (Russia) had the highest index of
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53,4+0,48%, coefficient of variation of
2,84% compared to other samples, and
the lowest index of sample 9859 (USA)
was 32,8+0,49%, coefficient of variation

was 2,96%.

Similar values were also
observed in the remaining sunflower
samples (Table 1).

Table-1

Oil content of seeds of sunflower plant samples (in 2021-2023)

Qil content, %

Ne  Samples in 2021
X +Sx S V%
Jakhongir
1 . 33,8+0,56 1,24 3,67
(Uzbekistan)
9843
2 40,8+0,73 1,64 4,01
(Turkey)
3 9859 (USA) 31,9+0,51 1,13 3,54
A 30835
41,3+0,71 1,58 3,82
(Turkey) ' '
30837
5 . 44,4+0,76 1,69 3,80
(Australia)
33673
6 44,9+0,20 0,46 1,01
(France)
7 9853 (Russia) 54,4+0,87 1,93 3,55
8 9848 (Russia) 51,9+0,91 2,03 3,91

The results of the total nitrogen
and protein content of the sunflower
samples selected for the study (2021-
2023) were analyzed. It was observed
that the total amount of nitrogen and
protein in the seed content of the studied
sunflower samples was not significantly
different from each other. According to
the results of the research analysis in
2021, the indicator for total nitrogen
content of seeds was high (3,5%) in the

Qil content, % Gil content, %
in 2022 in 2023
x +Sx S V% x +Sx S V%
33,4+0,48 1,07 3,20 34,1+0,62 1,31 3,23
39,7+0,82 1,83 4,60 40,3+0,64 1,53 3,48
33,8+0,66 1,48 4,37 32,8+0,49 1,14 2,96
39,5+0,28 0,61 1,56 40,9+0,67 1,44 3,57
40,0+0,43 0,96 2,39 43,6+0,71 1,57 3,24
41,7+0,73 1,61 3,85 42,3+0,52 1,24 3,08
51,3+0,69 1,54 3,01 53,4+0,48 1,02 2,84
53,9+0,14 0,97 1,87 52,6+0,39 1,08 1,92
(France), 9848 (Russia), and the low

indicator (2,6-2,9-3,2%) for this trait in
the period of 2021-2023 was noted in
9843 (Turkey) sample. In addition, if we
pay attention to the biochemical analyzes
of 2021 on the indicator of protein
content, a high rate (21,8%) was found in
samples 30837  (Australia), 33673
(France), 9848 (Russia) for this trait. A
low indicator (18,1%) for the trait on
protein content was observed in sample
9843 (Turkey) (Table 2).

samples 30837  (Australia), 33673
Table-2
Total nitrogen and protein content in sunflower plant samples
(in 2021L-2023)
. Total Total
Total nitrogen . . . . .
content Protein nitrogen Protein nitrogen Protein
o ' content, % content, content, % content, content, %
(in 2821) (in 2021) % (in 2022) % (in 2023)
(in 2022) (in 2023)
X +SX V% X +Sx X +Sx V% X +Sx v X +Sx V% X +SXx v
( % %
Jakhongir (Uzbekistan)
3,08+0,10 58 19,2+0,31 2,7 4,1+0,20 83 20,2+0,15 1,7 3,4+0,15 7,6 18,9+0,26 24
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9843 (Turkey)

2,9+0,12 69 18,1+0,17 16 3,2+0,19 10,3

19,2+0,23 2,1 2,6+0,12 8,1

19,8+0,59 51

9859 [USA)

3,15+0,20 11,1 19,7+0,44 3,8 4,0+0,21 9,1

18,8+0,33 3,0 2,7+0,27 17,3 20,2+0,38 3,2

30835 (Turkey)

3,3+0,21 109 20,8+0,35 2,8 4,1+0,23 9,7

21,6+0,29 2,7 3,1+0,23 12,9 19,6+0,56 49

30837 (Australia)

3,5+0,36 17,8 21,8+0,35 2,6 4,2+0,21 85

22,6+0,57 43 3,0+0,26 14,8 20,6+0,46 3,8

33673 (France)

3,5+0,12 57 21,8+0,45 35 4,0+0,13 51

20,5+0,50 39 3,1+0,21 11,6 20,8+0,62 5,1

9853 (Russia)

3,3+0,25 12,2 20,6+0,51 4,3 3,9+0,12 50

21,1+0,55 45 2,8+0,17 10,7 19,9+0,21 18

9848 (Russia)

3,5+0,15 72 21,8+0,35 2,7 39+0,16 6,7

Asimilar situation was observed in
terms of total nitrogen and protein
content of sunflower seeds planted in
2022. The average indicator for total
nitrogen content was 3,2-4,2%, the
coefficient of variation was 8,5-10,3%. In
sunflower sample 30837 (Australia), the
highest indicator for total nitrogen
content was 4,2%, the coefficient of
variation was 8,5%, while the relatively
low indicator for this trait was 3,2% on
average in sample 9843 (Turkey), the
coefficient of variation was 10,3%. At the
same time, the highest rate for protein
content was noted in sample 30835
(Turkey) 21,6%, and the lowest rate for
this trait was 18,83% in sample 9859
(USA) (Table 2).

In sunflower samples planted in
the third (2023) year, there was a
decrease in total nitrogen and protein
content of seeds. For example, when the
trait of total nitrogen content was
analyzed, there was a decrease noted in
the samples 9843 (Turkey) (2,6%), 9859
(USA)  (2.72%), 30837 (Australia)
(3,03%), 9853 (Russia) (2,8 %) compared
to the results of 2021-2022. The total
nitrogen content of the local Jakhongir
variety was 3,4%. In addition, a slight

20,4+0,50 4,2 4,1+0,32 135 21,2+0,66 53

decrease in protein content was observed
in the local Jakhongir variety (18,9%),
while the protein content index was
21,2% in sample 9848 (Russia), and the
coefficient of variation was 5,32%.
Conclusion

The analysis of the obtained
biochemical studies showed that the oil in
the seed content, total nitrogen and
protein content of the sunflower samples
of the Helianthus annuus L species were
analyzed in the period 2021-2023. The
amount of oil in the seeds of the local
Jakhongir variety was lower (33,4-33,8%)
compared to the rest of the samples, and
the sample 9853 (Russia) had the highest
result (53,4-54,4%) according to this
trait. In addition, according to the three-
year results of the total nitrogen and
protein content of seeds, sample 9843
(Turkey) showed a low total nitrogen
content (2,6-2,9-3,2%) and the highest
average protein content was recorded in
30837 (Australia; 21,6%), 33673 (France;
21,03%), 9848 (Russia; 21,13%) samples
and recommended as a donor for
selective research.
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ANALYSIS OF PHOTOSYNTHETIC PIGMENTS IN FOREIGN SAMPLES BELONGING TO
LATHYRUS SATIVUS L. SPECIES

S.S.Kodirova

Institute o f Genetics and Plant Experimental Biology, Academy ofSciences of Uzbekistan,
Tashkent, Uzbekistan

Abstract. This article presents the results of the analysis of the amount of
chlorophyll “a”, chlorophyll -“B”, total chlorophyll, carotenoid pigments in the leaves of
foreign collection samples of Lathyrus sativus L. species and in the leaves of common
chickpea varieties taken for control. In the analysis, the highest indicator of the amount of
chlorophyll-“a” pigment in the bud formation phase was 21.47+0.71mg/g in the sample Bio
520x1330, and the highest indicators in the amount of chlorophyll “a” pigment in the
flowering phase was 21.37+£0.11 mg /g in the sample Ratan x IG 135481, the highest result
for the amount of chlorophyll “a” pigment in the ripening phase was observed in the Bio
520x1330 sample, 11.92+0.05mg/g. In the analyzed grass chickpea samples, the highest
indicator of chlorophyll-“P” content in the bud formation phase was 12.79+0.70 mg/g in
the Bio (520 x Bio)x273 sample, and the highest index of the chlorophyll-“P” pigment
content in the flowering phase was in the Ratan x2125 sample, 16.51+0.31 mg/g, the
highest index for this trait in the ripening phase was 17.21+0.17 mg/g in the sample Bio
(520 x Bio)x 274. In the analyzed samples, the highest index of total chlorophyll in the bud
formation phase was 31.56+0.56 mg/g in the Bio 520 x Bio??) x 274 sample, and the
highest index of the total chlorophyll pigment in the flowering phase in the Bio (520xBio)x
274 sample, 34.47+0.16 mg/g, while in the ripening phase, the highest value for this trait
was noted in the Ratan x 2125 sample, 25.62+0.09 mg/qg, the coefficient of variation was
0.59%. In the foreign samples of Lathyrus sativus L. species, the higher value for carotenoid
content was noted in the budding phase, 5.57+0.13 mg/g in the Ratan x IG 135481 sample,
while in the flowering phase, the carotenoid content was higher than the others in the
Prateek x 1G 140034 sample, 6.02 mg/q, in the ripening phase the highest index was noted
in the Prateek x IG 140034 sample a (5.33 mg/g) compared to the rest.

The results of the conducted research show that the concentration of chlorophyll--
“a”, chlorophyll-“P”, total chlorophyll and carotenoid pigments in the analyzed samples and
varieties during the growing season was slightly low, while it was maximally high during
the flowering phase and a partial decrease was observed in indicators during the ripening
phase of the plant.

Key words. Chickpea, phase, anthocyanin, photosynthetic pigment,
spectrophotometric analysis, light absorption, chlorophyll-a, chlorophyll-b, total
chlorophyll, carotenoids.

AHAJINE POTOCNHTETUNYHECKMX NMITMEHTOB B 3APYBEXKHbBIX OBPA3LIAX,
MPNHAONEXXALLIX KBAY LATHYRUS SATIVUS L.

C.C.Kaguposa

MHCTUTYT reHeTUKKN MIKCMEPUMEHT anbHOM 6M0N0rMKN pacTeHNin AKageMnm Hayk
Y36ekucTaHa, TalWKeHT, Y306eKucTaH
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AHHOTaumsa. B cTaTbe npencTas/ieHbl pe3ynbTaTbl aHanu3a KoJM4YecTBa
xnopodunna «a», Xxnopounna-«p», oouero xaopoguna, KaPOTUHOUAHbLIX MATMEHTOB B
NNCTbAX 3apybexKHbIX KOMNEKLMOHHbIX 06pa3uoB Buaa Lathyrus sativus L n B nucTbsax
COPTOB HyTa OObIKHOBEHHOrO, B3ATbIX A/ KOHTponsa. [Mpu aHanmse HanbobLUIWIA
nokasaTesib KO/M4YecTBa nNUrMeHTa xnopodwunna «a» B dase OyTOHOOO6pasoBaHUSA
coctaBun 21,47+0,71mr/r y o6pa3ua Bio 520x1330, a camble BbICOKME MOKa3laTenu
Ko/inyecTBa NMUrMeHTa xnopodunna «a» B asa useteHma coctasuia 21,37+£0,11 mr/r y
obpasua Ratan x IG 135481, HambonbWMA pe3ynbTaT MO0 KOMYeCTBY MNUrMeHTa
xnopocunna «a» B (pase co3peBaHUs OTMeYeH y o6pasuya Bio 520x1330 - 11,92+0,05mr/T.
B npoaHann3mpoBaHHbIX 06pasuax TPaBAHOro HyTa HauboMbLIWK  MNOKasaTesb
cofepxaHus xnopodunnna-«p» B dase 6yToHoobGpasoBaHUs cocTtaBmn 12,79+0,70 mr/r B
o6pasue Bio (520 x Bro)x273, a cambll BbICOKUI MOKasaTeslb COAepXXaHUA xopodunna-
«P» CopgepxxaHve nuUrmMmeHta B pase LBeTeHUA cocTaBuao B obpasye Ratan x 2125
16,51+£0,31 mr/r, HambonbLIMIA MoKasaTe/Nb MO 3TOMY MPU3HaKy B hase co3peBaHUSA
coctaBun 17,21+0,17 mr/r B obpasue Bio (520 x Br)x 274. B aHanm3mnmpyemblix obpasuax
HanboNbLIWIK MokKasaTenb o6uiero xnopodunna B haze 6yTOHOOOGpas3oBaHMA COCTaBU
31,56+0,56 mr/r y o6pasua Bio 520 x Bio??) x 274, a camblii BbICOKMIA NOKa3aTe/lb 06LLEro
nurMeHTa xnopodunna B pase yseteHUa y obpasey, Bio (520 x Bio) x 274 - 34,47+0,16
Mr/r, Torga Kak B (pase co3peBaHMA HambonblLUuee 3HaYeHWEe MO JaHHOMY MpPU3HaKy
OTMe4eHO y obpasuya Ratan x 2125 - 25,62+0,09 mr/r, KoadppuuymeHT BapraLnum cocTaBu
0,59%. Y 3apybexHbix o6pasuoB Bmaa Lathyrus sativus L 6onee BbICOKOE 3Ha4deHUe
cofepXaHusa KapoTUHOMAOB OTMeYeHO B (pase 6yToHM3aumm - 5,57+0,13 mr/r y obpasua
Ratan x IG 135481, Torga Kak B (pasy LiBeTeHUSA cofepXaHue KapoTUHOMA0B Oblf0 BbllLE,
yem y o6pasua Ratan x IG 135481. OcTanbHble B 06pa3ue Prateek x IG 140034 - 6,02 mr/r,
B (pase co3peBaHMA HaMbOsbLUMIA MokKasaTeNb 0TMedeH y obpasua Prateek x 1G 140034 a
(5,33 Mr/r) no cpaBHEHMIO C OCTa/IbHbIMMU.

Pe3ynbTaTtbl NpPOBEAEHHbIX WCCNEAOBAHUIA TMOKa3blBalOT, YTO KOHUEHTpauus
xnopogunna-«a», xnopodunna-«p», CyMmmsl Xx10podnNN0B U KAPOTUHOUAHbBIX NMUTMEHTOB
B aHa/IM3MpyeMblx obpasLax u coptax B rnepuos seretaumm 6biaia He3sHa4YnUTe/IbHO HU3KOW,
a B nepuof Beretauuun 6bls1la MakCMMasbHO BbICOKOW. B dhasy LBeTEHMA M YaCTUUYHOE
CHMXXeHMe rnokasartesieit Habnoganock B (hasy co3pesaHUs pacTeHUS.

KnwoueBble cnosa. Hyrt, dasa, aHTOUMaH, (OTOCUHTETUYECKNIA TMUTMEHT,
CNEeKTPOPOTOMETPUYECKUIM aHa/IN3, CBETOMOT/I0WeHNE, XN0POdUNN-«a», XNOPOPUII-«P»,
o6 xNnopodunn, KapoTUHOUAbI.

Introduction

Due to the growing population of
the world, the demand for nutritional
protein is increasing, which requires the
selection and breeding of samples with a
high yield level, resistant to various

L. has various beneficial agronomic
properties such as tolerance to salinity,
drought, insect and biotic stresses, and
good growth in swampy, semi-arid and
problematic soils. At the same time, as a
leguminous crop, it enriches the soil with

diseases by studying the physiological
characteristics of the reproduction of
leguminous and cereal plants by planting
samples from the world collection.

Grass chickpea (Lathyrus sativus
L.) is a cool-season legume grown mainly
for food in the Indian subcontinent and
Ethiopia, and as a food and fodder crop in
other parts of the world. Lathyrus sativus
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nitrogen. These properties of the plant
show it as a useful crop for maintaining
agricultural productivity and popularizing
it in changing climates. In terms of
nutritional value, these crops are very
rich in protein, ranks second only to
soybeans, and provide balanced amino
acids to poor people in the countries
where they are consumed, together with
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cereals. In addition, it increases the
supply of L-homoarginine nitric oxide
(NO), which has heart-healthy potential,
and improves endothelial functions in the
body by activating cardiovascular activity

[1, 6, 13].

It is known that green plants have
the ability to accumulate organic matter
and release molecular oxygen into nature.
This process is closely related to the
photosynthetic activity  of  plants.
Photosynthesis IS an important
physiological process that determines
plant growth, development, productivity,
and crop quality [2, 5, 8, 14].

One of the most important
physiological processes observed in
plants is the synthesis of organic
substances directly related to the process
of photosynthesis. Changes in the rate of
photosynthesis are associated with the
main components of chloroplasts, which
determine plant photosynthetic
productivity [7].

Photosynthesis plays an important
role in increasing productivity along with
oxygen production. Therefore, man
provides himself with nutrients by
creating an artificial biocenosis in the
fields with the help of solar energy and
agricultural practices, thereby increasing
productivity [3.].

Along with chlorophyll pigments
found in plants, there are red, yellow, and
orange pigments, i.e., carotenoids, and
these pigments participate in absorbing
the light rays necessary for
photosynthesis, releasing  molecular
oxygen, and protecting the chlorophyll
molecule from strong light effects [4].

Photosynthetic pigments are
substances with very diverse chemical
structures; they exist in the form of
porphyrin  pigments (chlorophyll-“a”,
chlorophyll-“P”), carotenoids,
anthocyanins [10].

The ratio of chlorophyll-“a” and
chlorophyll-“P” in land plants was used as
an indicator of their response to shaded
conditions.

Ethyl is a safer solvent than
acetone or methanol, but is not often used
for chlorophyll analysis, although it is
flammable when it contains chlorophyll-
“a”, chlorophyll-“P”, and is not very toxic
and suitable for laboratory use [12].

Research object is (Bio 520 x Bio)
x273a, Pratek x IG 140034a, Ratan x
2125, Jabbouleh, 1330 x 2125, Ratanx
1307, Ratan x IG 135481, (Bio 520 x Bio)
X 273b, Prateek x IG 140034b, Bio
520x1330 foreign collection samples
belonging to Lathyrus sativus L. species
and common chickpea varieties Lalmikor
and Polvon.

Research methods are the
analyses of the amounts of chlorophyll-
“a”, chlorophyll-“P” and carotenoids in
the leaves of the plant under the
experiment. For this, samples were taken
from the 3-4 leaves of the plant, counting
from the growing point of the plant under
field conditions. 50 milligrams of each leaf
was placed in a test tube. Each leaf sample
was homogenized in 5 ml of 95% ethyl
alcohol solution. The homogenate was
centrifuged at a speed of 5000 for 12
minutes. The amounts of chlorophyll “a”,
chlorophyll “P” and carotenoids in the
resulting extract were determined by an
Agilent Cary 60 UV-Vis
spectrophotometer at 664, 649 and 470
nm.. Based on this indicator, the amounts
of chlorophyll *“a”, chlorophyll “P” and
carotenoids in plant leaves were
calculated using the following equation

9.

chlorophyll a” [mg/q]
=13.36 A664-5.19* A649,
chlorophyll -“p” [mg/q]

=27.43A649 -8.12* A664
carotenoid [mg/g] = (1000A470 -
2.13*chlo “a™ 97.63 chlo “P”)/209
F (Mg/g)=(V*S)/P
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The statistical analysis of the
amounts of total chlorophyll, chlorophyli
“a”, chlorophyll “B” and carotenoid
content of foreign collection samples
belonging to Lathyrus sativus L species
obtained on the basis of research was
carried out based on the ANOVA program.

Research results

During the study, the results of the
obtained amounts of chlorophyll *a”,
chlorophyll “8”, total chlorophyll and
carotenoid content in the leaves of the
plant in the bud formation, flowering and
ripening phases of the foreign collection
samples belonging to Lathyrus sativus L
species were analyzed (Fig. 1). The
amount of chlorophyll “a” chlorophyll
“s”, total chlorophyll and carotenoid
content produced in the photosynthesis in
the plant leaves of foreign collection
samples belonging to grass chickpea
(Lathyrus sativus L) species was analyzed
spectrophotometrically during the bud
formation phase (diagram 1).

The amount of chlorophyll “a” in
Lathyrus sativus L samples was noted to
be different. In particular, the amount of
chlorophyll “a” was 17.49+0.21 mg/g in
the Lalmikor variety, and the coefficient
of variation was 2.04%; in the Polvon
variety, it was 17.43+0.38 mg/g, and the
coefficient of variation was 3.76 was %.
The highest indicator for this trait in
foreign samples was 21.47+0.71mg/g in
the Bio 520x1330 sample, the coefficient
of variation was 5.73%, while the lowest
indicator for this trait was 13.09+0.44
mg/g in the Ratan x 2125 sample, and the
coefficient of variation was found to be
5.77% respectively (diagram 1).

In the studied grass chickpea
samples, the highest indicator of
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chlorophyll “B” content was found to be
12.79+0.70 mg/g in the sample Bio (520 x
Bio)x273, the coefficient of variation was
9.49%, while the lowest indicator was
5.28+0.22 mg/g in the sample Ratan x IG
135481, and the coefficient of variation
was 7.22% respectively. In Lalmikor and
Polvon varieties taken as a control option,
this indicator was 4.08+0.22 mg/g to
9.89+0.50 mg/g, and the coefficient of
variation was 8.79-9.33% (diagram 1).
Total chlorophyll content was analyzed in
foreign samples of Lathyrus sativus L and
in domestic common pea cultivars. In
particular, the lowest indicator of total
chlorophyll content in foreign samples
was found to be 21.16+£0.29 mg/qg in the
Ratan x 2125 sample, the coefficient of
variation was 2.4%, while the highest
indicator was 31.56+ 31.56 in the Bio 520
X Bio??)x274 sample, 0.56 mg/g, the
coefficient of variation was 3.05%. In the
Lalmikor variety of common chickpea
taken as a control, this indicator was
found to be 27.38%£0.59 mg/gq,
correspondingly, the coefficient of
variation was 3.71%, in the Polvon
variety it was 21.51+£0.17 mg/g, the
coefficient of variation was up to 1.35%.

As a result of the analysis of
carotenoid content in grass chickpea
(Lathyrus sativus L.) variety samples, the
highest indicators were recorded in the
Ratan x IG 135481 sample, 5.57+0.13
mg/g, the coefficient of variation was
4.04%, and the lowest indicators were
determined in the sample Bio 520 x
Bio??)x273, 2.47+0.12 mg/g, the
coefficient of variation was observed to
be 8.5 %.



INTERNATIONAL SCIENTIFIC JOURNAL "MODERN BIOLOGY AND GENETICS" 2023 Ne3 (5) ISSN: 2181-3396

"32 56 4,96
Polvon 9,33 21,51
17,43
Lalmikor I # 2 A 75.89 27,38
2,04- ' 17,49
i 29,3
Bio 520x1330 7.83
21,47
PrateekxIG 140035 02 29,26
4058 10,41
18,85
5,37 7,3
i i 31,56
Bio (520 x Bio)x274 o115 10.75
5 20,82
101 4,045,57
RatanxIG 135481 ' 5 0g 7.2 24,85
’ 19,57
1~ 478 8,18
30,24
Ratanx1307 6,26- 10.72
19,53
o1 444 7,12
1330x2125 ' 6,99 g 7g 26,78
3,41 ! 18
T325
Jabbouleh 0,59 2,35 852 23,75
' 15,24
819 o 21,16
Ratanx2125 736,07 )
13,09
PrateekxIG 140034 319 29,03
76 ! 10,16
' 18,87
8,5
i i 27,27
Bio (520 x Bio)x273 12,79
14,48
5 10 15 20 25 30 35
m\V% 1Carotenoid content * V% = Total chlorophyll mV% = Chlorophyll * V% = Chlorophyll
(mr/r) “p” “q’

Diagram 1. Analysis of photosynthetic pigments in the budding phase of foreign
samples belonging to Lathyrus sativus L. species.

Bud formation phase Flowering phase Ripening phase

Figure-1. Vegetation period of foreign collection samples belonging to grass chickpea
(Lathyrussativus L) species.
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The amount of chlorophyll-“a”,
chlorophyll-“P”, total chlorophyll and
carotenoid content produced by
photosynthesis in the foreign collection
samples of grass chickpea (Lathyrus
sativus L) species was analyzed
spectrophotometrically in the flowering
phase of plant leaves (diagram 2).

In the grass chickpea samples, the
lowest indicators of chlorophyll-“a” was
noted to be 16.34+0.13mg/g in the
sample Bio (520 x Bio)x273, the
coefficient of variation was 1.33%, and
the highest indicators for this trait in the
sample Ratan x IG 135481 was 21.37
+0.11mg/g, and the coefficient of
variation was 0.88% respectively. In
terms of this trait, the indicators in the
local Polvon variety were 20.51+0.03
mg/g, the coefficient of variation was
0.24%, while the slightly higher
indicators were found in the Lalmikor
variety, 21.34x0.33 mg/g, and the
coefficient of wvariation was 2.65 %
respectively.

The highest indicators of
chlorophyll-“P” content in foreign grass
chickpea samples were 13.55+0.23 mg/g
in the Bio (520 x Bio)x274 sample, the
coefficient of variation was 2.99%, and
the indicators in the Ratan x 2125 sample
were 16.51 +0.31 mg/g, the coefficient of
variation was 3.21%, while the lowest
indicator was 7.48x0.39 mg/g, the
coefficient of variation was 9.09% in the
Prateek x IG 140034 sample. In the
Lalmikor variety taken as a control, the
indicators were 8.28+0.42 mg/g, the
coefficient of variation was 8.74%, and in
the Polvon variety it was 11.29+0.15
mg/g, the coefficient of variation was
2.37% (2 -diagram).

In the collection samples belonging
to the Lathyrus sativus L. species, the
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carotenoid content in the Jabbouleh
sample was slightly lower than other
samples (indicator 2.17+0.02, coefficient
of variation 1.34%), while in the Prateek x
IG 140034 sample, it was higher than the
rest (6.02 mg/g, respectively, the
coefficient of wvariation 7.58%). The
lowest indicator of carotenoid content
was 4.64 mg/g in Polvon variety taken as
a control, and the coefficient of variation
was 3.61%.

Total chlorophyll content was
analyzed in foreign samples belonging to
Lathyrus sativus L species and in
domestic common chickpea cultivars. The
total chlorophyll content in the studied
samples and varieties ranged from
26.54+0.08 mg/g to 34.47+0.16 mg/g.
The lowest indicator for this trait was
26.54+0.08 mg/g in the foreign Prateek x
IG 140034 sample, the coefficient of
variation was 0.54%, while the highest
indicator in the Bio (520xBio)x274
sample was 34.47+0.16 mg/g, the
coefficient of variation was 0.83%.

It was found that in common
chickpea variety Lalmikor taken as a
control, the indicators were 29.62+0.16
mg/g, coefficient of variation 0.54%,
while in Polvon variety the indicator was
31.79+0.13 mg/g, coefficient of variation
was 0.69%.

A spectrophotometric analysis was
carried out on the amounts of
chlorophyll-“a”,  chlorophyll-“P”,  total
chlorophyll and carotenoid content
produced as a result of photosynthesis in
the leaves of plants of the foreign
collection samples of grass chickpea
(Lathyrus sativus L.) species and common
chickpea varieties during the pod
formation phase (Table 3).
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Diagram 2. Analysis of photosynthetic pigments in foreign samples of Lathyrus

sativuSL.species during the flowering phase.

The lowest indicators of
chlorophyll-“a” among foreign samples
were 8.02+0.26 mg/g in the Bio (520 x
Bio)x273 sample, and the coefficient of
variation was 5.62%, while in the Bio
(520 x Bio)x274 sample the indicators
were 8.10+0.27 mg/g, the coefficient of
variation was up to 5.74%, the highest
indicator for this trait was 11.92+0.05
mg/g, and the coefficient of variation was

0.81% in the Bio 520x1330 sample. The
amount of chlorophyll-“a” in Lalmikor
and Polvon varieties taken as a control
was found to be from 8.72+0.25 mg/g to
10.19+0.01 mg/g, and the coefficient of
variation was 0.15- 4.96% respectively.
The highest indicator for the
amount of chlorophyll-“P” among foreign
chickpea samples was 17.21+0.17 mg/g
in the Bio (520 x Bio)x274 sample, and
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the coefficient of variation was 1.76%,
and this indicator was 15.63+0.08 mg/g
in the Ratan x 1307 sample, and the
coefficient of variation was up to 0.93%,
while the lowest value was 4.93%£0.24
mg/g in the Jabbouleh sample, and the
coefficient of variation was 8.52%. It was

observed that the parameters of the
Polvon variety taken as a control were
7.02+0.23 mg/g for this trait, and the
coefficient of variation was 5.8%, and in
the Lalmikor variety it was 12.42+0.20
mg/g, and the coefficient of variation was
up to 2.84%.

404 633
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Polvon 015 5.8 7.02
' 10,19
083 T 5T 6,82
Lalmikor ' 284 21,14
' 4.96 12,42
! 8,72
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Diagram 3. Spectrophotometric analysis of photosynthetic pigments of foreign
samples belonging to Lathyrus sativus L. species in the ripening phase.

In the collection samples belonging
to Lathyrus sativus L. species, the average
carotenoid content was 2.59+0.06 mg/g,
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and the coefficient of wvariation was
3.94%. The Ratan x1307 sample selected
for the study had a slightly lower value
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(1.20 mg/g, coefficient of variation
5.72%) compared to other samples, while
the Prateek x IG 140034 sample had a
higher value (5.33 mg/g, coefficient of
variation 2.04%) compared to the rest.
Lalmikor variety, taken as a control, had
the lowest carotenoid content of 2.51
mg/g, its coefficient of variation was
6.82%.

Total chlorophyll content was
analyzed in foreign samples of grass
chickpea and in domestic common
chickpea varieties. The total chlorophyll
content in the studied samples and
varieties ranged from 15.35+0.15 mg/g,
the coefficient of variation from 1.69% to
25.62+0.09 mg/g, and the coefficient of
variation to 0.59%. The lowest indicator
for this trait was found to be 15.35+0.15
mg/qg, coefficient of variation 1.69% in the
foreign Jabbouleh sample, while the
highest indicator was 25.62+0.09 mg/q,
coefficient of variation was 0.59 % in the
Ratan x2125 sample. In Polvon and
Lalmikor varieties taken as a control,
these indicators were recorded from
17.21+0.24 mg/g to 21.14+0.10 mg/g,
accordingly, the coefficient of variation
was 0.83-2.44%.

Conclusion

When the amount of chlorophyll
“a” chlorophyll *“P”, total chlorophyll,
carotenoid pigments was analyzed in the
leaves of foreign collection samples
belonging to Lathyrus sativus L. species
and in common chickpea varieties taken
for control, the highest indicator of the
amount of chlorophyll “a” pigment in the
budding phase was 21.47+0.71 mg/g in
the sample Bio 520x1330, the highest
result in the amount of the pigment
chlorophyll “a” in the flowering phase
was observed to be 21.37+0.11 mg/g in
the sample Ratan x IG 135481, while in
the ripening phase the highest result for

the amount of chlorophyll *“a” pigment
was observed in Bio 520x1330 sample
11.92+0.05 mg/g. In the studied grass
chickpea samples, the highest indicator of
chlorophyll “P” in the budding phase was
12.79+0.70 mg/g in the Bio (520 x
Bio)x273 sample, and in the flowering
phase the highest indicator of chlorophyll
“P” pigment was 16.51+0.31 mg/g in the
Ratan x2125 sample, in the ripening
phase the highest indicator for this trait
was 17.21+0.17 mg/g in the Bio (520 x
Bio)x274 sample. In the analyzed
samples, the highest indicator of the
amount of total chlorophyll in the bud
formation phase was 31.56+0.56 mg/g in
the sample Bio 520 x Bio??)x274, in the
flowering phase the highest indicator in
the amount of total chlorophyll pigment
was 34.47. £0.16 mg/g in the sample Bio
(520xBio)x274, while in the ripening
phase the highest indicator for this trait
was recorded in the Ratan x2125 sample,
25.62+0.09 mg/g, the coefficient of
variation was 0.59%. In foreign samples
belonging to Lathyrus sativus L species,
the highest indicator for carotenoid
content was found to be 5.57+0.13 mg/g
in Ratan x IG 135481 sample in the
budding phase, in the flowering phase
Prateek xIG 140034 sample showed 6.02
mg/g indicators which were higher than
the others, also in the ripening phase the
Prateek xIG 140034 sample had a higher
value (5.33 mg/g) than the rest.

The results of the conducted
research show that the indicators for the
concentration of chlorophyll-“a”,
chlorophyll-“P”, total chlorophyll and
carotenoid pigments in the analyzed
samples and varieties during the growing
season were slightly low, while they were
maximally high during the flowering
phase and a partial decrease in the
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indicators during the ripening phase was
noted.
References

1 Alyokhina N.D., Balnokin Yu.V.,
Gavrilenko V.F. Physiology of plants. -M.:
Academy, 2007. -P.640.

2. Mokronosov AT, Gavrilenko
V.F., Zhigalova T.\V. Photosynthesis.
Physiological-ecological and biochemical
aspects: - M.: Academy, 2006. - P.448.

3. Shermanova B.D., Khojaev J.Kh,,
Avutkhanov B.S., Sabokhiddinov B.S.
Photosynthesis productivity of Columbus
grass (Sorghum almum Parodi) in the
conditions of Samarkand region // News
of UzNU - No. 3/2 2018. -P. 191-194.

4. Costache M. A, Campeanu G. and
Neata G, Studies concerning the
extraction of chlorophyll and total
carotenoids from vegetables, Romanian
Biotechnolo.Letters., 17(5), 2012. P. 7702-
7708.

5. Kobilov Yu.T., Abdullaev A Some
photosynthetic parameters of hard wheat
under conditions of long-term drough in
Tajikistan. Modern biology and genetics.
2022; Nel-2, 30-38.

6. Lambein, F., Travella, S., Kuo, Y.-
H, Van Montagu, M. & Heijde, M Grass
pea ( Lathyrus sativus L.): Orphan crop,
nutritive or common food? Planta 250,
821-838p

7. Maisura Muhamad, Achmad
Chozin, Iskandar Lubis, Ahmad Junaedi
and Hiroshi Ehara, Some physiological
character responses of rice under drought
conditions in a paddy system.// J. ISSAAS
Vol.20,2014.No.1.P 104-114.

8. Murotov 0.0, Amanov B.Kh., Xodjayeva
N.P. Spectrophotometric analysis of

60

photosynthetic pigments in samples of
Fagopyrum esculentum. Modern biology and
genetics. 2023; N2 (4), 72-79.

9. Nayek Sumanta, Choudhury
Imranul Haque, Jaishee Nishika and Roy
Suprakash “Spectrophotometric Analysis
of Chlorophylls and Carotenoids from
Commonly Grown Fern Species by Using
Various Extracting Solvents” Vol. 4(9), 63-
69, September (2014).

10. Porra, R J, Recent advances
and re-assessments in  chlorophyll
extraction and assay procedures for
terrestrial, aquatic, and marine
organisms, including recalcitrant algae.
In: Scheer H (ed) Chlorophylls, 31-57
(1991).

11. Tursunova N.M., Usmanov
R.M., Amanov B.Kh. Inheritance of the
amount of photosynthetic pigments in Fi
plants obtained based on Phaseolus vulgaris
L. species and their hybrids. Modern
biology and genetics. 2023; No2 (4), 22-32.

12. Wellburn AR. The spectral
determination of chlorophylls a and b, as
well as total carotenoids, using various
solvents with spectrophotometers of
different resolution, J. Plant Physiol., 144,
1994. P. 307-313.

13. Kodirova, S. S., Khodjaeva, N. P.,
& Amanov, B. Kh. (2022). BIOLOGICAL
CHARACTERISTICS OF VICIA FABA L
PLANT AND ITS IMPORTANCE IN
NATIONAL ECONOMY. Academic research
in educational sciences, 3(6), 458-464.

14. Xodjayeva N.P., Amanov B.Kh,,
Murotov O.O. Spectrophotometric analysis
of photosynthetic pigments in samples of
Vicia faba. Modern biology and genetics.
2023; Ne2 (4), 40-53.



INTERNATIONAL SCIENTIFIC JOURNAL "MODERN BIOLOGY AND GENETICS" 2023 Ne3 (5) ISSN: 2181-3396

CorlacHO pellueHnIo Bbicluein
aTTecTaLMOHHOM KoMuccumn
Pecny6nmnkn ¥36ekucrtaH oT 31 mapTta
2023 roga Ne 332/5/6 nybnmnkayuns
OCHOBHbIX HayUYHbIX Pe3ynbTaToB
auncceptayunii No 6MONOrNYECKUM
HayKaMm BKJ/IlOU€eHa B NepeyeHb
pPeEKOMEHAYEMbIX HaLMOHaTbHbIX
Hay4YHbIX U3JaHUA.

According to the decision of the Higher
Attestation Commission of the
Republic of Uzbekistan dated March
31, 2023 No. 332/5/6, the publication
of the main scientific results of
dissertations in biological sciences is
included in the list of recommended
national scientific publications.

61



