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DESCRIPTION OF SOME VIRUSES THAT INFECT THE SWEET PEPPER
(CAPSICUM ANNUM) PLANT

M.M.Makhsudova, D.T.Jovliyeva, V.B.Fayziyev

Chirchik State Pedagogical University, Uzbekistan, Tashkent region, 100074, University st. 4
*Corresponding author email: d.jovliyeva@mail.ru

Annotation. In Uzbekistan, satisfying the needs of the population for food and industry
for raw materials is one of the most pressing tasks facing agriculture and science today, and
much attention is paid to this area in the republic. Sweet pepper belongs to the Solanceae family
and has the scientific name Capsicum annum. The homeland of sweet pepper is considered to be
Central America. It turns out that at the moment 45 viruses affecting sweet pepper have been
registered. Examples of such harmful viruses include PMMOV, BPEV, PEPLCBV, CHiICV,
TVCV, ALPV, PMV, TMV, PVY, CMV, PepLCBV and other viruses. This study notes
information on the symptoms of the disease specific to viruses affecting the Capsicum annum
plant.

Keywords: Capsicum annum, Solanceae, PMMOV, BPEV, PEPLCBV, ChilCV,
TVCV, ALPV, PMV, TMV, PVY, CMV, PepLCBV.

OITMICAHUE HEKOTOPBIX BUPYCOB ITOPAKAIOIIVIX PACTEHUE
CAAAKUM ITEPELL (CAPSICUM ANNUM)

M.M.Maxcyaosa, 4.T.2Kosauesa, B.b.®arsues

Yupuuxckozo I'ocydapcmeetririozo Iledazozuveckozo Yrusepcumem, Ysbexucman,
Tawxernm 00a, 100074, yA.Yrusepcumemcias 4,
*Coomeemcmsyrouyuii asmop email; d.jovliyeva@mail.ru

Annomavus: B Ys0exucmare ydoéremeoperue mnompeOHOCmel  HACEACHUSA 6
1PO006OALCMEUL U NPOMOBIULAEHHOCTU 6 Cblpbe A6AAemCcs 00HOT U3 CAMDLX AKMYAAbHBIX 3A0aH,
CMoAUUX  ce200Hs  neped  CeAbCKUM  XO03AUCME0M U HAYKoU U 6 pecnyOAuke amomy
nanpasaeruto yoeasemcs Ooavuioe eHumarue. CAadkuil nepey, omHocumces K cemeticmesy
Solanceae u umeem nayurnoe wasearue Capsicum annuum. Podunoil caadkozo nepua
cuumaemca Llenmparonas Amepuxa. Oxasviéaemcs, Ha 0aHHbITL MOMEHIN 3aPezUcpuposaHo
45 eupycos nopaxaroujux cAadxkuii nepey. Ilpumepamu maxux 6pedoHOCHBIX GUPYCOS
aeasromess PMMOV, BPEV, PEPLCBV, CHiICV, TVCV, ALPV, PMV, TMV, PVY, CMV,
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PepLCBV u dpyeue supycvl. B danrom uccaedosaruu cobpana unpopmayus o cCUMNMoMAax

3000Ae6aHUsL, XApaKmepHoLX 0AS 6UPYCcos, nopaxatrouux pacmerue Capsicum annum.
Karouesble caoBa: Capsicum annum, Solanceae, PMMOV, BPEV, PEPLCBYV,
ChilCV, TVCV, ALPV, PMV, TMV, PVY, CMV, PepLCBV

Introduction. Sweet pepper (lot. Capsicum annuum) is an annual herbaceous plant
native to Central America. The STEM is herbaceous, grows erect, branching, growing
varieties from 25-30 cm to 80 cm in height, in a greenhouse even taller than 2 meters.
Sweet pepper fruits of different shapes (cylindrical, Square and round) and weight (100-
190 grams), biologically ripe fruits can be red, reddish, yellow, pink, light green and
even dark purple. In addition to being susceptible to many other diseases, Capsicum
annum is also considered very susceptible to viral diseases. According to the data given
in this direction so far, more than 45 viruses have been recorded in the sweet pepper
(Capsicum annum) plant, with 22 known to have been infected tabiously and the rest by
artificial inoculation [2, 3, 9, 10]. Viruses that infect the plant Capsicum annum have been
grouped into 8 genera, including Potyvirus, Tospovirus, Begomovirus, Kukumovirus,
Tobamovirus, Pelerovirus, Alfamovirus, and Potexvurus. To the main viruses that infect the
plant Capsicum annum; Pepper veinal mottle virus (PVMYV), Chilli veinal mottle virus
(ChiVMV), Potato virus Y (PVY), Tobacco etch virus (TEV), Tobacco mosaic virus
(TMV), Tomato mosaic virus (ToMV), Pepper mild mottle virus (PMMoV), Pepper leaf
curl virus (Pepplcv), Tomato yellow leaf curl virus (TYLCV), Cucumber mosaic virus
(CMV), alfalfa mosaic virus (AMV) and tomato spotted wilt virus (Tswv), among
others, and other viruses of minor importance; Pepper vein yellows virus (pevyv) and
potato virus X (PVC) may be introduced. These viral diseases significantly limit the
yield and quality of the plant. In addition, viruses are the main diseases that damage
plants, and agronomic measures designed to prevent them, such as selecting virus-
resistant varieties, maintaining plant sanitation, and promptly destroying infected
plants, are important. [1, 2, 8, 9, 10].

Literature analysis. As mentioned above, representatives of some virus families
in this plant are more common than, for example, potiviruses, i.e., (PMV), (PVMV),
(PepMoV), (ChiVMV), (PVY) and tobamoviruses (TMV), (PMMoV), (ToMV) [2, 3].
Below we link information about the characteristics of some viruses listed in scientific
sources.

- The causative agent of the Cucumber mosaic virus is the cucumber mosaic virus.
The disease is very dangerous in the summer months. Symptoms of the disease:
stunting, discoloration of the plant, blistered leaves on mature plants, and crumbling of
the fruits are some of the main symptoms of the virus. There are three types of disease
development;

a) green wilting form - the plant wilts in a green state and dries slowly;
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b) stunted growth - the plant lags in growth, and its fruits remain small and
undersized.

) in a brown form - the leaves and stems wither, the diseased tissues darken and
wither;

d) yellow mosaic — its leaves and buds turn yellow, deform, flowers and fruits shed.

The authors studied the symptoms of viral diseases in Capsicum annum plants,
including: mosaic patterns on leaves, leaf brittleness, leaf curling, linear spots along
veins, yellowing of veins, and shrinkage of leaf plates [9].

Also, tomato spotted wilt virus (ToMMV) is the causative agent of tomato spotted
wilt mosaic virus (ToMMYV). The virus is transmitted by aphids (small insects that feed
on plant leaves and flowers and spread the virus), the disease is rare in open and closed
areas, as it is not a widespread pest. Tobacco thrips are also carriers of this disease
virus. Symptoms of the disease: slow growth and yellowing of its leaves, twisting,
necrosis at different levels, chlorosis, mosaics, leaf deformity and other forms are
manifested. These symptoms are directly related to the process of metabolism that
occurs in the plant. The upper part of the plant grows slowly, the leaves and side
branches of the plant in the upper part become bronze, over time, lines and signs of
necrosis begin to appear on them. Chloritic and necrotic spots are also observed on its
fruits. The Virus is preserved in weeds and cultural plants, especially potato nodules
and tomatoes, that is, the same plants were considered the foci of the virus. To prevent

the disease, it is necessary to ensure soil sterilization and maintain field hygiene before

sowing seeds [1, 2, 6, 9].
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The disease can be transmitted through aphids (aphis gossypii), the insect myzus
persicae, and humans during plant care, through plant seeds and parasitic weeds. To
combat the virus, it is necessary to create virus-resistant pepper genotypes, use certified
seeds and plants and disinfect Tool Equipment, hands [1, 2, 6, 7, 9].

Research results and their discussion. In this work, the determination of the
bioecological characteristic of viruses infecting the sweet pepper plant was taken as the
main goal. To do this, the symptoms of a virus-specific disease presented in the

literature data were studied (figure).

Figure 1. Symptoms of a virus-specific disease in the Capsicum annum plant. a)
the appearance of mosaic patterns on the leaves; b) the fragility of the leaves; C) the
twisting of the leaves; d) linear spots along the veins; e) the yellowing of the veins; f) the
shrinkage of leaf size [Olawale Arogundade et al. 2020].

In our study, monitoring work was carried out in the fields of the Tashkent
region planted with sweet pepper, and the plant showed signs of the disease
characteristic of the virus. As a result of the follow-up, some of the following symptoms
of the disease were observed:

- leaf veins-Inter-yellow chlorosis and contraction of the veins and curling of the

plate;

- yellow local chloritic stain on the leaf plate;

- green mosaic on leaf paste;

- linear darkening necrosis along the stem of the plant;

- large dark spot on the Leaf Palatine and the fruit of the plant.

Samples were collected and withdrawn for further research to further investigate

whether the symptoms of this disease were specific to the virus.

‘ b)

b) Figure 2. a) symptoms of tobacco mosaic virus in Sweet Pepper; b) symptoms of tomato spot wilting
mosaic virus in sweet pepper plant[Aydinay Abdugapparovna Makhatova, Vahid Bakhromovich Fayziev.
2022].
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Conclusion. As a result of the analysis of scientific sources as well as the research
carried out, it is possible to conclude as follows. The sweet pepper (Capsicum annum)
plant has been found to be infected by more than 40 viruses as well as some of them
being spread in the mamalakatimiz area depending on the symptoms of the virus-
specific disease. Therefore, in our three subsequent studies, it is required to carry out
more in-depth research on the separation and study of the properties of these viruses.
This provides the basis for learning more about viruses and developing measures to

combat them.
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Annotation: This article focuses on research dedicated to the identification and phylogeny
of phytopathogenic fungi of the Fusarium genus affecting cotton fields in Uzbekistan. Molecular
markers were used in the study to identify Fusarium species and determine genetic relationships
between them. The findings provide insights into the distribution of Fusarium species in the
region and their impact on agroecosystems.

Keywords: Fusarium, cotton, phytopathogenic fungi, phylogeny, molecular
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MOAEKYASIPHASI ®PUAOTI'EHUS TPMUBOB POAA FUSARIUM HA OCHOBE ITS-
PEITTIOHA
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skusommosodcmea u ouomexrorozuu. Tawxernm, Huransapcxuii p-w, muxpopaiiorn 20

Annomayus: B dannoil cmamve paccmampueaemcs. UccAedosarue 1o GulA6AeHUI0 U
purozenuu pumonamozertoix 2pubos poda Fusarium, nopaxaroujux nocesHvle HAOUAOU
xronuamuuxa 6 Ysbexucmare. B xode uccaedosanus ObIAU UCTOALI06AHLL MOAEKYALPHLIE
mapxepvl A udenmuguratsiu 6udos Fusarium u onpedererus eHeMuUecKux 63aumocsssen
mexdy Humu. Tloayuertoie pesyrbmamovl MNO360ASLI0M HOHAMbL pacnpocmparerue 6udos
Fusarium 6 pezuotie u ux 6AusHUe HA AZPOIKOCUCTIEMUL.

Karouesble caoBa: Fusarium, XxA0mm4aTHUK, (pUTOIIaTOTeHHbIe IPUOLI, (PUAOTeHNS,

MOAEKYAsIPHas I/I,ZI,eHTI/ICl)I/IKaLU/IH.

Introduction. Cotton (Gossypium spp.) is one of the strategically important crops in
Uzbekistan's economy among agricultural crops. During cotton cultivation, various
phytopathogenic fungi, including those belonging to the genus Fusarium, cause
significant damage. Fungi of the Fusarium genus are widespread globally and are

responsible for causing diseases in various agricultural crops.
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One of the primary diseases caused by Fusarium fungi is Fusarium wilt of cotton,
which hinders the plant's ability to absorb water and nutrients. As a result, the growth
and development of the plant slow down, leading to a significant reduction in yield.
Fusarium wilt is noted as a major challenge not only in Uzbekistan but also worldwide
in cotton cultivation. In particular, the disease is widespread in the Americas, Africa,
and Asia.

Combating phytopathogenic fungi of the Fusarium genus is one of the complex
tasks in agriculture. Traditional control methods include agrotechnical measures,
cultivating Fusarium-resistant cotton varieties, and using various chemical fungicides.
However, traditional methods may not be sufficiently effective in cases where the fungi
exhibit high pathogenicity. Therefore, precise identification of fungi and studying their
genetic characteristics is of critical importance.

In recent years, molecular genetic methods have been widely applied in
identifying Fusarium fungi and determining their various races. These methods enable
the study of the genetic diversity of fungal populations and their disease-causing
potential. In Uzbekistan, the molecular genetic analysis of Fusarium species remains a
priority, as it serves as a foundation for developing effective measures against
phytopathogens.

Literature review. Fusarium oxysporum f.sp. wvasinfectum (FOV) is a
phytopathogenic fungus that damages cotton and possesses several races and
genotypes. It was first reported in 1892 and is the causal agent of Fusarium wilt disease
[2].

The Internal Transcribed Spacer (ITS) region is widely used for identifying
Fusarium species. This gene region demonstrates that even closely related species may
exhibit nucleotide variations. Molecular genetic identification of species is performed
using polymerase chain reaction (PCR) with ITS1/ITS4 primers, followed by nucleotide
sequencing. This method is highly accurate and enables sensitive detection due to the
multiple copies of ribosomal genes in the Fusarium genome. Additionally, techniques
such as Amplified Fragment Length Polymorphism (AFLP) and sequencing of the TEF-
la (Translation Elongation Factor-1 alpha) gene are employed to assess the genetic
diversity of Fusarium strains. These methods are precise and effective for identifying F.
oxysporum [3].

For instance, a study by Laurence et al. (2016) utilized TEF-1a and mtSSU rDNA
sequences to investigate the phylogenetic relationships between Australian F.
oxysporum isolates from natural and agricultural ecosystems. Their analyses revealed
the formation of three major clades, suggesting the presence of distinct species within
the F. oxysporum complex. This study highlights the importance of using multiple

genetic markers to achieve a comprehensive understanding of Fusarium phylogeny.
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In the context of FOV, molecular characterization using ITS regions, combined

with other genetic markers, has been instrumental in identifying different races and
understanding their pathogenicity. For example, Yang et al. (2024) conducted a
comparative genomics analysis of FOV race 7, integrating single-molecule real-time
sequencing and high-throughput chromosome conformation capture techniques. Their
study provided insights into the genomic features and virulence factors of this specific
race, contributing to the development of effective management strategies against
Fusarium wilt in cotton.

Among genes used for the identification of Fusarium species, TEF-1a, RPB1, and
RPB2 are considered the most informative, while the TFTO (GCPSR) method has been
determined to be the most efficient among the applied techniques [9, 10].

In Uzbekistan, several studies have been conducted on the distribution and
impact of Fusarium species causing Fusarium wilt disease [1, 7, 12, 18]. However,
identifying Fusarium species and monitoring their distribution areas hold significant
practical importance for disease management.

Material and methods. To identify cotton plants infected with phytopathogenic
fungi and conduct phytosanitary inspections, the following methods were utilized [14,
16, 17]:

Natural nutrient media with the following composition were used for fungal
cultivation: potato dextrose agar (PDA) (potato 200 g, dextrose 20 g, agar 20 g). For the
production of macroconidia by Fusarium species, glycerol liquid agar (GLA) was
employed. The composition of this medium included KCI 6 g, rose petals (3-5 mm in
length), agar-agar 20 g, and distilled water 1000 ml [15].

To study the biological and morphological characteristics of phytopathogenic
microorganisms, pure cultures were established. The sterility of the cultivated strains
was ensured by sterilizing the laminar flow cabinet with bactericidal lamps for 40-60
minutes.

Nutrient media and containers intended for storing pure cultures were sterilized.
Glass containers were sterilized either in an autoclave at 1 atm. pressure for 1 hour or in
a drying oven at 160°C for 2 hours [15].

A binocular microscope was used to study the structure of macroconidia and
microconidia of phytopathogenic microorganisms isolated during mycological
examinations.

Temporary preparations were made using a mixture of alcohol, glycerin, and
water (1:1:1). Various stains such as methylene blue, methyl violet, and Lugol's solution
were employed to improve visualization and photograph fungal structures, including

myecelia, conidia, cells, septa, and chlamydospores, under the microscope [16].
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Temporary preparations of isolates were prepared and photographed using a
binocular microscope. Images of macroconidia and microconidia, along with their
cellular structures and mycelia, were taken at magnifications of x40, x100, and x400.

For the isolation of Fusarium species from infected plants and their identification,
methods recommended in international protocols [6] and identification guides [4, 8]
were applied.

DNA extraction from the isolated fungal samples was performed using reagents
from the Invitrogen PureLink™ Genomic DNA Mini Kit (Thermo Fisher, USA). DNA
samples were amplified for the TEF-la (translation elongation factor 1a), TUBB ((3-
tubulin) genes, and the ITS1, ITS4 (Internal Transcribed Spacer regions of nuclear
rDNA) using the primers listed in Table 1.

PCR products were purified, and sequencing was performed for the ITS region

and fragments of the TEF-1a and TUBB genes to determine the species identity of the

isolates.
Table 1
Panel of DNA markers for identifying specialized forms of fungi and
determining their virulence characteristics
Marker '
No Primers (Forward/Reverse) Source
name

TGCGGTGGTATCGACAAGCGT/
1 TEF1-a Jacobs et al., 2004 [5]
AGCATGTTGTCGCCGTTGAAG

GGTAACCAAATCGGTGCTGCTTTC/

2 TUBB Pavlic et al. 2009 [11]
ACCCTCAGTGTAGTGACCCTTGGC
TCCGTAGGTGAACCTGCGG/ )
3 | ITS1, ITS4 White et al., 1990 [13]
TCCTCCGCTTATTGATATGC

The nucleotide sequences obtained were processed and compared with the
Fusarium sequences in the NCBI database to determine the species of the examined
isolates.

Results and discussion. During phytosanitary inspections conducted in the
cotton fields of the Vobkent district in the Bukhara region, where the Cotton Council
operates, symptoms of disease were identified in various plant organs. These symptoms
included root rot, collar rot, leaf spotting, wilting of the stem, and various other types of
discoloration.

Samples were collected from the leaves and roots of the infected plants and
cultured in laboratory conditions on nutrient media to isolate phytopathogenic fungi.
The isolated phytopathogens were cultivated on separate nutrient media for species
differentiation and identification. The cultures were grown for five days at a
temperature of +25-26°C.
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For the identification of Fusarium species, researchers primarily used TEF-la
(translation elongation factor 1a), TUBB (p-tubulin) genes, and ITS1, ITS4 (Internal
Transcribed Spacer regions of nuclear rDNA) fragments, along with several other genes
(sequence-specific markers). These markers continue to be widely applied in current
studies [6, 10].

In this study, genomic DNA was extracted from monosporic isolates of Fusarium
fungi to identify their species. PCR amplification was performed using TEF-1a, TUBB,
and ITS1/ITS4 primers.

The PCR products were purified, and sequencing was conducted to determine
the specific Fusarium species to which the isolates belonged. Bidirectional Sanger
sequencing was performed for the ITS region and fragments of the TEF-1a and TUBB
genes. The obtained nucleotide sequences were analyzed and compared with the
Fusarium sequences in the NCBI database (using Blastn) to identify the species of the
isolates.

The analysis revealed that among the 10 isolates studied, 5 belonged to Fusarium
oxysporum. Additionally, species such as Fusarium proliferatum, Fusarium equiseti,
Aspergillus nidulans, Chaetomium longiciliata, and Chaetomium cervicicola were identified
(Table 2).

Table 2
Identified fungal species, strain names, and their NCBI registration numbers based
on the ITS region

T/x Fungal Species Strain Name NCBI Registration Number
1. Fusarium oxysporum IGPEB-SH3 PQ200764
2. Fusarium oxysporum IGPEB-SH6 PQ198238
3. Fusarium proliferatum IGPEB-SH11 PQ199514
4. Fusarium oxysporum IGPEB-SH14 Q200210
5. Fusarium oxysporum IGPEB-SH15 Q200223
6. Fusarium equiseti IGPEB-SH19 -

7. Aspergillus nidulans IGPEB-SH25 -

8. Chaetomium longiciliata IGPEB-SH28 -

9. Fusarium oxysporum IGPEB-SH29 PQ206421
10. Chaetomium cervicicola IGPEB-SH35 -

The ITS region-based molecular phylogeny of the Fusarium oxysporum isolates
identified in this study and those previously identified by other researchers was
developed using the MEGAI11 bioinformatics software. The phylogenetic analysis
indicated that Fusarium oxysporum strains IGPEB-SH15 and IGPEB-SH29 were closely
related based on the ITS region. Additionally, these strains exhibited phylogenetic

similarity to the Fusarium sp. 540 strain from South Africa and the Fusarium oxysporum
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F1 strain from India. However, Fusarium oxysporum strains IGPEB-SH14 and IGPEB-
SH3 showed significant phylogenetic differences.

PP944861.1 Fusarium oxysporum isolate FO10 India

93%

KX929698.1 Fusarium oxysporum culture MUTITA:2271 lalia

91%

PQ200210 Fusarium oxysporum strain IGPEB-SH15 Uzbekistan

94%

PP596539.1 Fusarium oxysporum strain GUCC4GF8 China

93%

PQ198238 Fusarium oxysporum strain IGPEB-SH6 Uzbekistan

97%

KT601342.1 Fusarium oxysporum strain F1 India

94% 90%

OP497954.1 Fusarium sp. strain S40 South Africa

90% PQ200210 Fusarium oxysporum strain IGPEB-SH14 Uzbekistan

PQ206421 Fusarium oxysporum strain IGPEB-SH15 Uzbekistan

93%
OR365521.1 Fusarium oxysporum isolate FY-7 Turkey

93% KM282626.1 Fusarium oxysporum isolate NJ13 China

91%

MN718914.1 Fusarium oxysporum isolate WH53 USA

PQ200764 Fusarium oxysporum strain IGPEB- SH3 Uzbekistan

89% MN856322.1 Fusarium oxysporum strain WZ-189 China

90%

OR636704.1 Fusarium oxysporum isolate FOX11 Cote divoire

Figure 1. Molecular Phylogeny of Fusarium oxysporum Strains Based on ITS Region

The Fusarium oxysporum IGPEB-SH6 strain was found to be phylogenetically
similar to the Fusarium oxysporum GUCC4GF8 strain from China. However, it showed
notable differences from the Fusarium oxysporum WZ-189 strain from China and the
Fusarium oxysporum FOX11 strain from Cote d'Ivoire.

The pure cultures of the isolated fungal strains were deposited in the
"Phytopathogenic and Other Microorganisms" collection at the Institute of Genetics and
Plants Experimental Biology of the Academy Sciences of Uzbekistan.

Conclusion. The presence of phytopathogenic fungi belonging to the Fusarium
genus and the diseases they cause were studied in the cotton fields of the Vobkent
district, Bukhara region. The primary focus of the research was on the precise
identification of Fusarium species using molecular methods and the assessment of their
phylogenetic diversity. The results demonstrated the presence of several Fusarium
species, including Fusarium oxysporum, Fusarium proliferatum, and Fusarium equiseti.

This study is of critical importance for developing effective measures against
phytopathogens in Uzbekistan by enabling a deeper molecular genetic analysis of

Fusarium species.
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VI3YUYEHUE HACAEAOBAHIS MOP®O-XO3sSIMMICTBEHHEIX ITPU3HAKOB Y
I'MbPNAOB F1 Y TOHKOBO/OKHNMCTBIX COPTOB XAOITYATHNKA

H.D.YopmanOnes

Mncmumym zenemuxu u IKcnepumMenmarvroti 0uorozuy pacmeruti Axkademuu Hayx
Vabexucmana

*Coomeemcmeyroujuti asmop email: nurik_1980@mail.ru

Annomanyus. B cmamve npusedenvi ceederiusl 00 usyuenue HacAedosarue NPUsHAKos
gbIcOmMbL pacmeHutl u npodyKmueHocmu pacmeruii y 2udpudos F1 moHK060AOKHUCIBIX COPIIOS
XAONUAMHUKA, NPeocmasreHa UHPopMayusl o KOMOUHALUOHHOU CHOCOOHOCMU COPIMOE 1o
IMUM NPUSHAKAM. DMU NPUSHAKU HACAedo6arcs Yy ubpudos Fi 6 pasnvix cayuasx xax
noAuzertvle. Ilpusnax évicomvi pacmenuti HACACOBAACS 1O MUNY C6ePXOOMUHUPOSAHUEM U
NPOMEXYMOUHOM YPOSHAX COpmMA C 6bICOKOU UAU HUSKOU 6blcombl, a npodyKmusHoCmb
pacmeruit  OblAd 6  OCHO6HOM — NOAOKUMEALHOU  céepxdomunuposarnuu.  Boicokoe
noaoxumeavtioe appexmor OKC copmos no npusnax svicomor pacmeruii Cypxan-14 ($1=8.71)
u bycmomn (8i=1.86). Bvicokas noroxumervras oouyas komounayuonnas cnocoorocmo (OKC)
no npodykmuerocmu pacmeruit Mapsapud ($i=2,44) u Cypxan-14 (gi=2,95). Taxum o0pasom,
pesyAbmamot npoeedeHHbIX HAMU UCCAeJOSAHUL NOKASLI6AION, UMO 6 KAecrnee UCX00H020
MAMepUuard npu  CeAeKyuu npooyKmueHolX COpMos MOHKOBOAOKHUCHIOZ0 XAONUAMHUKA
MOXKHO ucnorvsoéamv copma Mapsapud, Cypxar-14 u I'ysap.

KaioueBble caoBa: HacaejoBaHIE, TOHKOBOJOKHMCTOIO XAOITYaTHMKA, COPT,
rmopua, HOPOAYKTMBHOCTM  pacTeHMII, BBICOTa  pacTeHMii, KOMOMHaIIMIOHHAs
CIIOCOOHOCTB, TeTePO3IAC.

STUDYING INHERITANCE OF MORPHO-ECONOMIC TRAITS IN F:
HYBRIDS OF FINE FIBER COTTON VARIETIES

N.E.Chorshanbiev

Institute of Genetics and Plant Experimental Biology, Academy of Sciences of Uzbekistan
*Corresponding author email: nurik_1980@mail.ru
Annotation. In the article, the inheritance of traits of plant height and plant
productivity in F1 hybrids of fine fiber cotton varieties, information on the combining ability of
varieties for these traits is presented. These traits were inherited in different cases as polygenic
traits in F1 hybrids. The plant height trait was inherited in the super dominance and
intermediate level of the high or low performance variety and plant productivity was mainly

positive extreme dominance. The general combining ability (GCA) effect on the plant height trait
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(¢1) is high positive GCA Surkhan-14 ($i=8.71) and Buston (gi=1.86) varieties, high positive
GCA in terms of plant productivity Marvarid ($i=2.44) and Surkhan-14 ($i=2.95). Thus, the
results of our conducted research show that it is possible to use Marvarid, Surkhan-14 and
Guzor varieties as starting materials in the selection of productive cotton varieties of fine fiber
cotton.

Keywords: inheritance, fine fiber cotton, variety, hybrid, plant productivity, plant

height, combinative ability, heterosis.

Introduction. Cotton is the major crop and life of Uzbekistan’s economy. It is
important agricultural commodity which provides the livelihood to farmers in
Uzbekistan and raw material to the textile industry. Cotton is the most important
source of raw fiber. Improvement of the fiber quality and enhancement of the seed
cotton yield is the demand of farmers and textile industry. Different developmental
(plant height, number of sympodial branches and number of monopodial branches) and
economic (number of bolls and seed cotton yield) characters of cotton genotype
determine its yield (Seoudy et al.,, 2014). The most important species of cotton are
G.hirsutum L. and G.barbadense L. (Rehman et.al, 2020). Varieties of these two tetraploid
species are cultivated in cotton fields in 80% of the world (Imran et al., 2012). About
90% of the world's cotton crop is obtained from G. hirsutum L. varieties, while only 3%
fiber is produced from Egyptian varieties G. barbadense L. (Fang et al., 2017).

In the international cotton market, the fiber of cotton varieties belonging to the
type of fine fiber G.barbadense L. is valued more expensive than the fiber of G.hirsutum
L. medium fiber varieties. Several times more fabric is spun than a ton of this type of
fiber, and the cost is also high. 8620 m? of fabric is made from medium fiber varieties of
fiber type V, 15510 m? of fabric is produced from 1 ton of fiber of fine fiber types of type
I (http://tadbirkor-fermer.uz/ingichka-tolali-uza-ustirish/).

Furthermore, the cotton sector employs nearly 150 million people globally,
making it a crucial source of income (Jabran et al., 2019). The effectiveness of selecting
superior cotton lines can be achieved by the hybridization process, followed by early
transgressive segregation and subsequent selection (Koide etal., 2019). The most
significant aspect determining the success of breeding program is how parents are
selected to generate new crosses. To complete this step, plant breeders must possess a
solid understanding of combining ability, gene action, and genetic variation of
economic characteristics throughout the early stages of the plant breeding program
(Fasahat et al., 2016; Abdelghany et al., 2022; El-Sorady et al., 2022) . Several studies
have reported the findings on the effectiveness of heterosis in the Fi hybrids of cotton
(Khan et al., 2015; Chorshanbiev et al., 2021). In cotton, the seed cotton yield is a
complex trait formed in connection with the number of bolls and the boll weight.
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Evaluating the combining ability of candidate parents is essential in identifying
superior combiner parents and determining the type of gene action that regulates the
inheritance of traits (Chorshanbiev et al., 2023; Moustafa et al., 2021; Mutimaamba et al.,
2020). Combining ability is classifed into the general combining ability (GCA) of parents
and the specific combining ability (SCA) of their crosses, which are mainly associated
with additive and non-additive gene actions, respectively (Youssef et al, 2021;
Lamlom et al.,, 2020). Analyzing GCA and SCA enables the identification of the best
combining parents and crosses exhibiting strong hybrid vigor, respectively.

The combining ability of genotypes is dissected to identify genotypes with a high
genetic potential for developing cross-combinations with desirable traits and to
investigate the activity of genes involved in trait expression (Constable et al., 2015;
Kodirova et al., 2024).

This, in turn, strengthens the selection process for specific characteristics. Highly
significant GCA for lines and testers for LCY observed in this study further reveals the
key role of additive gene action in the inheritance of this traits (Khokhar et al., 2018;
Omonov et al., 2023). It is noteworth that parents with good GCA for LCY were also
observed to have good GCA for the majority of yield components (Richika et al., 2021).

The assessment of specific combining ability (SCA) reflects the fact that the
average indicators of hybrid combinations are mainly due to the influence of dominant
and epistatic genes. Thus, the evaluation of SCA provides a prediction of whether the
potential of hybrid combinations is in a particular generation or influenced by the
environment (Khan et al.; 2015). Therefore, analyzing GCA and SCA variances can
guide breeders in making informed decision and optimizing breeding efforts (Kaushik
et al., 2018). It should be noted that the methods of analysis used to evaluate the
combining ability of varieties help to discuss the interaction of genes, their importance
in the inheritance of quantitative traits.

Material and methods. We used as the research source local varieties Marvarid,
Guzor, Bo'ston, Surkhan-14 and L-167 line and their F1 hybrids of G. barbadense L.
species. In the study, each varieties and F:1 hybrid combination was placed using the
randomization method in three replications, 2 rows per replication, with 25 nests per
row. Planting scheme 90x20x1.

Dominance coefficient in F1 plants was determined according to S.Wright's
formula given in G.E.Beil and R.E.Atkins (1965):

F —MP
P—MP
hp — dominance coefficient;
F1 —mean of the hybrid;
MP —mean of the both parents;

hp =

22



o =
INTERNATIONAL SCIENTIFIC JOURNAL "MODERN BIOLOGY AND GENETICS" 2024 Ne4 (10) ISSN:2181-3396 (-

»

P —mean of the best parents.

Results of research was carried out method statistical processing of
B.A.Dospekhov (1985).
In this case, the indicators obtained for each character were analyzed by

dispersion, that is, the reliability of differences between varieties and hybrids using

Fisher's criterion (F), total mistake of experiment S;, error of the mean Si and the
smallest difference (LSDoos) was determined by the level of reliability for 95%, also the
data obtained for each traits were statistically analyzed using the modern analysis of
variance with ANOVA program. P.P.Litun, N.V.Proskurin (1992) say that B.I. Griffing's
4 method (model 1) is widely used in the sphere of practical selection to determine
combining ability.
The most frequently used methods in the diallel analysis are Griffing’s diallel
procedures. Griffing suggested four different diallel methods for use in plants.
Table 1

Estimates of combining ability effects for diallel methods II and IV with
reciprocal crosses

Compone | Meth Metho
nt od II dI1v
df Genetic Effects | SE df Genetic SE
Formula Effects
Formula
GCA p-1 | gi=l/p+2[} [(p- p-1 gi=1/p(p- [(p-1)
effects (Yi+Yii)-2/pY.. | 1)mse/p 2)[pYi-2Y..] | mse/p(p-
(p+2)]1/2 2]1/2

SCA p(p- | Si=Yjj- [2(p-1) | p(p- | (S=Yij-1/p-2 | [(p-3)mse
effects 1)/2 | 1/p+2(Yi- mse/(p+1 | 3)/2 (Yi+Yj)+2/( | /(p-1)]1/2

Yii Y. j+Yij+2/ | )(p+2)]1/2 p-1(p-2))Y..

(p+1) (p+2))Y..

P=number of parents
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Results and discussion. The present research determined the genetics and
selection indicators for the studied characters in the parental cultivars and Fi hybrids of
Pima cotton (G. barbadense L.) Amanov et al. (2020) reported that quantitative economic
traits with the inheritance of Fi hybrids were observed with partial, dominance, and
overdominance type of gene action. Assessment of paternal dominance and inheritance
of traits in F1 plants of cotton cultivars provides important information. In order to
successfully carry out cotton genetics and selection, it is necessary to study in deep and
comprehensively the laws of inheritance of morphological traits in F1 plants. Therefore,
in our research, we determined these genetic-selection indicators for the studied
characters in F1 plants of fine fiber local cotton cultivars.

Among all studied varieties, the Marvarid variety had the highest plant height
indicator (100.0 cm), while relatively low plants were observed in L-167 (88.0 cm).
Among the F1 plants according showed high value for this trait combinations Surkhan-
14 x Marvarid (121.7 cm), Surkhan-14 x Bo'ston (110.0 cm), Surkhan-14 x Guzor (103.8
cm), Guzor x Surkhan-14 (102, 9cm). Short plants were noted mainly in most hybrid
combinations obtained with the participation of the L-167 line (Table 2).

The plant height trait was inherited in 11 out of 20 F1 combinations obtained by
diallel hybridization of parental varieties, in cases of negative superdominance, in 6
cases of positive superdominance, and in 2 cases of incomplete dominance of the tall
variety. Dominance was not observed in F1 Guzor x Marvarid combination.

When the tallest variety Marvarid, which is significantly different from each
other according to the trait, was crossed with the medium-high Guzor variety, the state
of extreme dominance of the Guzor variety was observed in the correct hybrid
combination, and the dominance state was not observed in the reverse combination.

When the Bo'ston and Surkhan-14 varieties, which do not differ significantly
from each other for this trait are crossed, the Bo'ston variety is extremely dominant
(respectively hp=5.3) in the straight Bo'ston x Surkhan-14 combination, and in the
inheritance of the character resiprocal Fi: Surkhan-14 x Bo'ston combination. The
superiority of the Bo'ston variety (hp=26.5) was noted. The Guzor variety was crossed
with the Boston variety which differs sharply from each other in terms of plant height.
In the correct F1 Guzor x Bo'ston combination the Guzor variety inherited extremely
dominant (hp=-6.0) and in the reverse combination the Bo'ston variety inherited
extremely dominant (hp=1.5).

Thus, in F1 combinations of fine fiber cotton varieties, the plant height trait was
inherited in extreme dominance and intermediate position of the high or low
performance variety depending on the parent varieties. The Surkhan-14 variety with

Bo'ston and Guzor varieties, the Bo'ston with Marvarid variety presence of reciprocal
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Table 2
Inheritance of traits in F1 plants of fine fiber cotton varieties
. i Plant productivity,
No Var1et1.es a.nd F1 Plant height, sm ar/plant
combinations — —
x Hp het, % x hp het, %
1 Marvarid 100,0 52 4
2 | Guzor 92,0 55,0
3 Bo’ston 99,8 56,6
4 Surxon-14 99,0 51,3
5 | L-167 88,0 54,2
6 Marvarid x Guzor 874 -2,15 95,0 76,4 15,3 138,9
7 Marvarid x Bo’ston 92,8 -71,0 93,0 76,1 10,3 134,5
8 Marvarid x Surxon-14 94,8 94 - 62,6 21,4 119,5
9 | Marvarid x L-167 76,5 -2,9 86,9 59,9 7,3 110,5
10 | Surxon-14 x Marvarid 121,7 444 122,9 61,8 19,8 117,9
11 | Surxon-14 x Bo’ston 110,0 26,5 110,2 50,1 -1,5 -
12 | Surxon-14 x Guzor 103,8 2,4 - 73,5 11,3 133,6
13 | Surxon-14 x L-167 94,6 0,2 - 54,7 14 -
14 | L-167 x Guzor 80,0 -5,0 90,9 59,6 12,5 108,4
15 | L-167 x Bo’ston 80,4 -2,3 91,4 43,5 -9,9 80,2
16 | L-167 x Marvarid 70,5 -3,9 80,1 44,9 9,3 85,7
17 | L-167 x Surxon-14 84,1 -1,7 - 53,4 0,4 -
18 | Guzor x Surxon-14 102,9 2,1 - 70,3 95 127,8
19 | Guzor x L-167 76,3 -6,7 86,7 55,4 2,0 -
20 | Guzor x Bo’ston 72,5 -6,0 78,8 40,9 -18,6 74 4
21 | Guzor x Marvarid 4 96,0 0,0 - 62,2 6,5 113,1
22 | Bo’ston x Surxon-14 101,5 5,3 - 89,7 13,7 158,5
23 | Bo’ston x Guzor 101,7 1,5 - 40,1 -19,6 72,9
24 | Bo’ston x L-167 96,3 0,4 - 63,2 6,5 111,7
25 | Bo’ston x Marvarid 88,1 -118,0 88,3 64,9 5,0 114,7
Significant at 0.05 6,2 3,5
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The analysis of variance of combining ability showed that there is a difference in
the varieties in terms of GCA. After that, the GCA effect of the varieties was
determined. In our experiment, the effect of GCA on plant productivity was different in
the cotton varieties studied. High positive GCA was recorded in Surkhan-14 (gi=8.71)
and Bo'ston (gi=1.86) varieties. It should be noted that having a positive index of GCA
means that the trait is mainly controlled by additive genes.

The lowest GCA efficiency (gi=-8.96) was recorded in line L-167 and Guzor (gi=-
1.97). The average plant height in these samples was 88.0 cm and 92.0 cm, respectively.
This means that productivity in these varieties is mainly controlled by recessive genes.

In the Fi generation of the studied varieties, the highest values of the constant of
SCA according to plant height are Guzor x Bo'ston (8i= 6.76), Bo'ston x Surkhan-14 (5; =
4.18), Bo'ston x L-167 (8i =3.02) and Guzor x L-167 (8=2.75) combinations were recorded.
In the above-mentioned hybrid combinations, SCA had positive results, and in other
combinations, negative results. The lowest SCA indicator was recorded in the Fi
Marvarid x Surkhan-14 combination (8i=-10.32).

According to the data obtained on the determination of plant productivity, the
Bo'ston variety (56.6 g/plant) had the highest value in the group of studied fine-fiber
cotton varieties. The indicator of this sign was respectively 55.0g, 52.4g, 51.3g and 54.2
grams in Guzor, Marvarid, Surkhan-14 varieties and lines L-167 (Table 2).

The plant productivity trait is inherited in cases of positive superdominance in 14
out of 20 F1 hybrid combinations, negative superdominance in 5, and incomplete
dominance of the high performance L-167 line in L-167 x Surkhan-14 combination. In
the reciprocal and inverse combinations of Surkhan-14, Marvarid and Guzor varieties,
the plant productivity trait was inherited in a positive superdominance state. Negative
superdominance was noted in reciprocal combinations of Guzor and Bo'ston varieties,
whose character indicators did not differ from each other in a statistically reliable
manner. Thus, the plant productivity trait was inherited mainly in the positive
superdominance state in the Fi1 combinations of fine fiber cotton varieties and lines
studied in our experiment.

It was 158.5% in Boston x Surkhan-14 combination. These hybrid combinations
can be used in heterosis selection of fine fiber cotton.

Marvarid variety with Guzor, Bo'ston varieties and line L-167 based on the
presence of reciprocal differences in the mean of the average of direct and inverse plant
productivity of the varieties Surkhan-14 and Boston with the line L-167, it was
determined that in addition to nuclear genes, cytoplasmic genes are also involved in the
inheritance of plant productivity traits in these hybrid combinations.

The analysis of variance of combining ability showed that there is a difference in
the varieties of GCA. After that, the GCA effect of the varieties was determined. In our
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experiment, the effect of GCA on plant productivity was different in the cotton varieties
studied. High positive GCA was recorded in Marvarid (gi=2.44) and Surkhan-14
(§i=2.95) varieties. It should be noted that the average indicator of the mark was higher
in these varieties than in other varieties. The lowest GCA efficiency (gi=-4.6) was
recorded in L-167 ridge. It should be noted that having a positive index of GCA means
that the trait is mainly controlled by additive genes.

Our results show that it is possible to use Marvarid and Surkhan-14 varieties as
initial materials in the selection of high-yielding cotton varieties. The average plant
productivity of Guzor, Bo'ston varieties and L-167 line, was respectively 55.0 g, 56.6 g,
and 54.2 g. The effect of GCA is negative (respectively — 0.06; -0.73; and - 4.6) was
obtained. Despite the high character indicators, Guzor, Bo'ston varieties and L-167 line
showed low indicators of GCA efficiency. This means that productivity in these
varieties is mainly controlled by recessive genes.

Conclusions. Thus, the results of our conducted research show that it is possible
to use Marvarid, Surkhan-14 and Guzor varieties as starting material in the selection of
productive cotton varieties of thin fiber cotton.
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*Coomeemcmeyrowyuii agmop email: jurayevdiyor9@mail.com
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Annomavuu: Ha cezodnswinuii denv HaOAtodaemcs, 4mo copma 03umovle MAZKOU
nuleHuYbl, svipaujueaemvie 6 pecnybauke, He 0arom PAGHOMEPHO0 YpPoxas 6 PasHbLX
KAUMAMULECKUX YCA06UAX. B uersx npedomepaujerus amou npodremuvl 00HOU U3 Hauboree
aAKMyarbHulX 3a0au  séAslemcs co30aHue U Ucnvlmaxue — HOGLLX COPMOE 6 PASAUYHDLX
KAUMAMULECKUX YCAOSUSAX HAaulell pecnyOAUKU U 0modpamv copmos no cKopocneAocmu u
6LICOKOYPOXKATIHOCTU U 6HedpeHUe UX 6 NPOU3E00CHEO.

KaioueBble caoBa: MATKON  IIIIEHUIA, COPT, AWHUS,  KOAOIIEHUS,
BereTallIOHHOI! ITlep1oJ, IIepuoj 40 CO3peBaHMA.

SELECTION OF WINTER WHEAT VARIETIES AND SAMPLES FOR
EARLY MATURITY FROM THE NURSERY OF COMPETITIVE VARIETY TESTING.
Kh.Y.Ruzimov?, D.T.Juraev’, S.R.Khuzhakulava', A.K.Buronov?

IScientific Research Institute of Southern Agriculture, Karshi, Uzbekistan
2Chirchik State Pedagogical University, Chirchik, Uzbekistan
*Corresponding author email: jurayevdiyor9@mail.com

E-mail addresses of co-authors: buronovA_1985@mail.ru

Abstract: To date, it is observed that winter soft wheat varieties grown in the republic do
not give uniform yield in different climatic conditions. In order to prevent this problem one of the
most urgent tasks is to create and test new varieties in different climatic conditions of our
republic and to select wvarieties on precocity and high yield and their introduction into

production.
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I'2106a4bHBIN 1 pernoHaAbHbIN pocT HaceaeHun Llentpaabnont Asun u Kaskasa
TpeOyeT yBeANuYeHMe IIPOM3BOACTBA IIIEHUIIBI B KOAMYECBEHOM M B KaueCTBeHHOM
oTHOLIeHNN. [Ipornosnpyiorcsa pa3andHble MOAEAY U3MEHEeHNsI KAVMaTa - IIOBBIIIIeHNe
TeMIIepaTyphl BO BpeM: BereTaluuy MOXKeT CTaTh NpuYnHOM 3acyxu [5]. B psaae crpan
IIPOU3BOACTBO IIIIEHUIIbl yBeAM4YMBaeTcs 3a CYeT MCIOAb30BaHUS MHTEHCHBHON
TeXHOAOTUM OpOIIeHus. DTO IMPUBOAUT K YXYAIIEHUIO IMTaTeAbHBIX CBOJCTB XAeDa.
YBeanueHne 11eHBI Ha a30THBIE yA00peHus TpedyeT nx 9PpPeKTUBHOTO MCII0AB30BAHILI
PacTeHMAMN,YTO MOXKHOAOCTIYD CO34aHMeM OT3bIBUMBLIX Ha DTOT HA€MeHT COpPTOB [6, 7,
8].

Ausepcudukanusl  CeAbCKOTO  XO3AMICTBA,  JaAbHelIllee  yKpeIlJeHUe
IIPOAOBO/ABCTBEHHOI ©0e30I1acHOCTM U pacllipeHNe IIPOU3BOACTBA DKOAOTMYECKU
YIICTOM IPOAYKIIMM B Halllell pecy0AuKe 3a MOocAeAHNe IIATh AeT IPeACTaBASIOT coOOO0
O/HY U3 SIPKMX OCOOEHHOCTell COBpeMeHHO cTpaTernu MogepHusannm ¥Ysoexkucrada. C
IIepBBIX /AeT He3aBMCUMOCTU B cpepe 3epHOBOTO IIPOU3BOACTBa OBLA peaAn3oBaH Psid,
pedpopm. B 1991 roay B Hamreir crpaHe Obl10 BbIpaimieHo 940 ThICSIY TOHH 3epHa, a
CpeaHssl YPOXKallHOCTh C TreKTapa cocrasuaa 17 nentHepos. baarogapsi BHeapeHUIO
9P PeKTUBHBIX TeXHOAOIUII IIPOU3BOACTBA U YKpPeIAeHUIO MaTeplualbHO-TeXHIYeCKOM
0aspl (pepMepCKMX XO3ANMCTB U KAACTEPHBIX INPeAlpuATUII OHa BO3pocao Ooaee 7.
MIAAVIOHOB TOHHBI 3€PHa.

B 1mpomaom ocHOBHOe HpPOM3BOACTBO IIIIEHUIIBI B Y30eKkucraHe ObLAO
COCpeJ0TOYeHO Ha Oorape B IpeATOPHBIX U TOPHBIX paliOHaX, Ide KOAMJecTBO Tellda U
0CagKOB COOTBETCTBYeT MUHVMAaABHBIM YCAOBUSAM AAsl YCTOMYMBOTO BO3JAeAbIBaHu:A [9,
10].

B ompitax ¢eHoAOrMIECKOe HaOAIOAeHMe, pacdeThl ¥ aHAAM3bI IIPOBOAAACH I10
MeToauke Bececorosnoro mncrutyra pacrennesodcrsa (BVP, 1984 r.) n Gumomerpuyeckue
aHaAu3bl IO MeToAuKaM ['occopTomcnbITaHNMs CeAbCKOXO3SVICTBEHHBIX KyAbTyp (1985,
1989 r.), maTemMaTmyeckume M craTUCTMYecKue aHaAmu3bl 1o meroay b.A Jocnexosa
(1985). Koapduiment Koppeasauny HPU3HAKOB pacCuMThIBaAuCh 110 Metoauke ILB.
Tepentresa (1959). Cxema 1 peHgoMe3alnM II0A€BbIX DKCIIEPUIMEHTOB OCHOBbIBaAach Ha
Complete Block Design 1 Alpha-pemerke nporpammsr Genestat 3.

B ompeseasenun ypo>KaltHOCTM O3MMOI MIIEHMIIBI 0OABIIOe 3HayeHVe MMeeT
Iepuo/ KoaolleHus. B ompeseaeHun ckopocrieaocTyt BaKHYIO pOAb MMeeT Mepuod,

BCXOABI-KOAOIIIeHe, KOTOPBIN 3aBUCUT OT OMOA0TMYeCKIX 0COOeHHOCTel copTa [1; cTp.
56].
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OueHb Ba)kHOI POAb UTPAIOT OIIpejeaeHre CKOPOCHeAOCT MSATKON ITIIeHNIIBI
Iepnuog OT BCXOA0B A0 KOAOIIEHMUs, OHa 3aBUCUT OT OMOAOTMYECKNX OCOOeHHOCTell
copra [1; crp. 8-15 ].

ITo aannbiMm S. K. Sinha n ap. (1985), pacTreHne nieHNIIs O4eHb XOPOIIIO pacTeT
npu temneparype ot +15 °C g0 +25 °C, a B pesyabTare HacCTyIAEHMs TeMIlepaTyphbl
Bo3gyxa oT +25°C u 0oaee, KOTOpBle IIOAYEpPKUBAAM, 4YTO e€e IIPOAYKTUBHOCTD
CHIKaeTcs.

B nmepuog, pocra n passutue pacTeHuI MIIeHNUIIBI IPpY TeMIlepaType Bo3ayxa 18-
24 °C nporekaeT HOpMaAbHO. I loBbIIIeHne TeMIlepaTyphbl Bo3ayxa 40 28-32 °C B riepuo4,
pocTa MIIeHNUIIbl B TedeHne 5-6 AHeil MPUBOAUT K CHYDKeHMIO ypoxkaiHoctu Ha 20 %
(Pertn n ap., 2007).

B pamkax co3gaHmusA HOBBIX COPTOB MATKOJ IIIIEHMIIBI, YCTOMYMBBIX K
O6uormyeckuM 1 abmormueckuM (pakTopam, ¢ BRLICOKMMIU ITOKa3aTeAsIMI YPOKaTHOCTI
U KayecTBa 3epHa, Ha LIeHTPaAbHOM OIIBITHOM yuacTke KamkagapbuHckoro ¢puanasa
HUI 3epHOBBIX U 3epHOOOOOBBIX KYyABTYP CO34aH KOHKYPCHOTO COPTOMCIBITaHIUE
COPTOB O3MMBIN MATKOJ IIIeHUIIbI. pacioA0>KeHHoro B KapimHckoro paiioHa.

Aas onpita ObLAM OTOOpaHbl 4 palioHaBepUMHHBIX cOopTa U 16 0Opa3lioB O3MMBbIe
HIIeHnsl. B KauecTse cTaHAQPTHBIX COPTOB OBLAM B3ATHL copTa Skcapt, KpacHogap-99,
Unasaxu n I'o3roH, KoTopble 3acesiHbl Ha OOABIINX I1A0IIAaAAX Ha OPOIIaeMbIX 3eMASIX
Halllell peclyOAUKU. DKCIIePUMEHT IIPOBOAUACA PaHAOMU3MPOBAHHBIM CIIOCOOOM B 3-
€X KpaTHOJ IIOBTOPHOCTM, IIAOIIaAb KaXAplll JeasHke cocrasuaa 30 M2, B
DKCIIepMMeHTe MCII0Ab30Balach pa3dpabOTKM CXeMbl CAY4allHOTO pa3MelleHNs
TeHOTUIIOB KOHCTPYKUM: perteTku Aabda MexxAyHapoaHol nmporpaMmmel GenStat-13.

IToceB B 1104€BBIX ONBITaX IIPOBOAMACS CIIEIIMAaAbHBIM CeAeKIIVIOHHBIM
cesakaM. [Toces orpITOB mpoBoANAN 16 OKTAOpS, 3a CA€40M IIOAMBAAMN.
IIpopacranue ceMeHa cOpTOB 1 OOpa3IlOB IPOU30IILA0 24-26 OKTAOPsI, yepes 8-
10 anent mocae 1oceBa, B 3aBUCUMOCTM OT TeMIlepaTypbl Bo3ayxa. OTMeueHO, 4TO
CpeAHecyTO4YHas TemIlepaTypa Bo3JAyXa B Iep1oJ IpopacTaHns ceMsH coctasuaa 19 °C.
3aMeueHO, 4TO Ilepexod, COPTOB 1 00pasloB B a3y KyllleHne cOCTaBuAo ¢ 25-
30 HOsAOps, a ¢asa TpyOKoBaHMM IHpodoakasach ¢ 15 sHBapsa mo 7 ¢espaas. B
3aBMCUMOCTM OT TeMIlepaTyphl BO3gyxa Ha ¢aKyabTaTUBHBIX oOOpasiax ¢asa
TpyOKOBaHIsA HaulMHaJlach B HadaJe sHBaps, a Ha oOpasllax C OCEHHUM IIPU3HAKOM
IIpoJoA>kKaslach A0 KOHIIa ¢peBpassl.
Hauyaao ¢a3pl KOAOIIeHNs SBASIETCA Ba’KHOV OCOOEHHOCTBIO CO34aHNSI HOBBIX
COPTOB MATKOJ IIIIeHNIIBI, OOecIiednBaoel BLICOKIIL 1 KauecTBeHHBIN yposkail. Pasb
KOAOIIIEHUsI COPTOB U 00pasLoB AAmAcs ¢ 29 mapra no 15 ampeas. ¥ craHgapTHOTO
copta fkcapt ¢asy KoaomeHns orMedeHO 15 ampeas, n O6b110 OOHapy>kKeHO, YTO U3
CTaHAAPTHOIO cOpTa B (pady paHHEro KOAOIIeH!s BCTynuAo 15 o6pasiios. Y craHOBAEHO,
gTO 1no3aHecrieasle copT KpacHoaap-99 scrymaer B ¢pasy KoaomeHus 14 ampeas, copt
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I'osron - 13 anpeast. VI3 nsygyaeMmsix copToB (paze KOAOIIeHIe caMOe paHHIMI OKa3aAcs

y copra Unaaakm - B 29-mapre. Ilepnog xoaolieHne msydyaeMbIX COPTOB U 0Opa3IioB
cocraBasa ot 156 a0 174 axst.

OrMmeueHO, uTO B (pa3y IOAHOIO CO3PeBaHIs y COPTOB U 00Pa3IioB COCTaBASIAU
¢ 20 mas mo 1 mioHA. YCTaHOBAEHO, YTO CTaHAAPTHEN COPT SIKcapT AOCTUT CTaaum
1oaHoro cospesanus: 28 mast, 10 oOpasnos n 'y copra Ynasaku cospesaHnss OTMe4aanch
20 mMas 1 oTOOpaHBl IO CKOPOCHEAOCTH. YCTaHOBAEHO, YTO BereTallVIOHHBIN IIepuoJ
copToB 1 00pa31os coctasna oT 209 40 220 aHeit.
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Tabaura-1
PesyabTaThbl peHOAOTMUECKNX Ha0AIOAeHNIe COPTOB M 00pa3IiOB O3MIMbIe
Berera
N -
Aara TpyOko- Koaomre- Mepuoa or | Toamsiit OHHBI
Copram Kymenne BcxoaoB a0 | CospesaH _
Ne BCXOA0B, BaHUe, HUeE, "
oOpasibl AaTa KOJOIIeHIe ue
AaTa aAarTa aAarTa epuo
, AeHb aAarta
A
AeHb
1 | Yaksart 24.10.2015 | 30.11.2015 | 7.02.2016 | 15.04.2016 173 28.05.2016 | 217
5 | Krasnodar-99 26.10.2015 | 27112015 | 6.02.2016 | 14.04.2016 171 29.05.2016 | 216
3 | Chillaki 24102015 | 28.11.2015 | 4.02.2016 | 29.03.2016 156 20.05.2016 | 209
4 | Gozgon 26.10.2015 | 30.11.2015 | 5.02.2016 | 13.04.2016 170 28.05.2016 | 215
5 | KR15-9808 26.10.2015 | 29.11.2015 | 22.01.2016 | 3.04.2016 160 24.05.2016 | 211
6 | KR15-PYT13-533 | 25102015 | 30.11.2015 | 4.02.2016 | 9.04.2016 167 25052016 | 213
7 | KRI5-PYT13-724 | 24.102015 | 26112015 | 5.02.2016 | 12.04.2016 171 27.05.2016 | 215
g | KRI5-PYT13-734 | 24102015 | 25112015 | 4.02.2016 | 11.04.2016 170 27.052016 | 216
9 | KRI5-PYT13-817 | 25102015 | 26.11.2015 | 1.02.2016 | 6.04.2016 164 23.052016 | 212
10 | KRI5-PYT13-828 | 24.102015 | 30.11.2015 | 15.01.2016 | 6.04.2016 165 27.05.2016 | 216
11 | KR15-PYT13-835 | 25102015 | 29.11.2015 | 22.01.2016 | 9.04.2016 167 27.052016 | 215
12 | KRI5-PYT13-931 | 25102015 | 27.11.2015 | 15.01.2016 | 31.03.2016 157 27.05.2016 | 214
13 | KRI5-PYT13-970 | 25102015 | 30.11.2015 | 15.01.2016 | 2.04.2016 160 23.05.2016 | 211
14 | KR15-PYT13-976 | 25102015 | 27.11.2015 | 15.01.2016 | 6.04.2016 164 24.052016 | 212
15 | KR15-21FAWI-56 | 25102015 | 29.11.2015 | 15.01.2016 | 1.04.2016 159 22.05.2016 | 210
16 | KR15-21FAWI-65 | 25102015 | 25.11.2015 | 16.01.2016 | 30.03.2016 157 22.052016 | 210
17 | KR15-9002 25102015 | 28.11.2015 | 15.01.2016 | 30.03.2016 156 24.052016 | 211
18 | KR15-9003 25.10.2015 | 28.11.2015 | 20.01.2016 | 1.04.2016 158 23.05.2016 | 211
19 | KR15-9004 24102015 | 30.11.2015 | 15.01.2016 | 31.03.2016 159 24.052016 | 213
o0 | KR15-9062 24.10.2015 | 26.112015 | 7.02.2016 | 15.04.2016 174 1.06.2016 220
Min 24102015  25.11.2015  15.01.2016  29.03.2016 156 20.05.2016 209
Mean 25102015  28.11.2015  25.01.2016  6.04.2016 164 25.05.2016 213
Max 26.10.2015  30.11.2015  7.02.2016  15.04.2016 174 1.06.2016 220
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INHERITANCE OF MORPHO-ECONOMIC TRAITS IN F1 HYBRIDS BELONGING

TO PHASEOLUSAUREUS L. SPECIES

L.F.Umirova!, B.Kh.Amanov?

"Doctoral student of the Samarkand State Veterinary Medicine, Animal Husbandry
and Biotechnology University, Tashkent branch
2Chirchik State Pedagogical University
E-mail addresses of co-authors: amanov.81@bk.ru

Abstract. This article presents the results of determining the parameters of the traits for
1000 seeds weight, main stem length, and pod length in geographically distant genotypes of
mung bean (Phaseolus aureus L.) and in F1 hybrids obtained from their crossing, and in terms of
these traits mainly positive dominant, over dominant, and intermediate states were observed in
F1 plants, that is, higher parameters were noted than the original forms. These F1 plants are
important from the point of view of genetic-selection, and as a result of continuing research work
on these hybrids in subsequent generations, it is possible to obtain recombinant forms that are
unique for the practical selection process.

Key words: mung bean, cultivar, sample, pod, genotype, hybrid, hybridization,
inheritance, dominant, heterosis.

HACAEAOBAHUE MOP®O-XO3SIMICTBEHHBIX ITIPU3HAKOB Y TMMBPUAOB F1,
ITPUHAAAEXKAIINX K BUAAM PHASEOLUS AUREUS L.

A.®.Ymuposal, b.X. Amanos?

! Joxmopanm Camaprandckozo 20cy0apcmeertozo YHueepcumena 6emepuHapHot Meoutumbl,
skueommosodcmea u ouomextorozuu, Tawxenmexkuti Guruaa
2 Yupuuxcxozo I'ocydapcmeertozo I1edazozuveckozo Yrueepcumem, 2. Hupuux, Y3oexucmar
E-mail addresses of co-authors: amanov.81@bk.ru
Annomauyus. B cmamve npedcmasiervi pesyrvmamvl onpedereHus napamempos
npusnaxos no macce 1000 cemsm, 0Aume ocHo6H020 cmedAs U OAune 000a y 2eozpaduyecku
yoarennvix zeromunos mawa (Phaseolus aureus L.) u zubpudos Fi, noAyueHHvix om ux
CKpeujueanus, a maxxke 6 YCAOGUAX Y pacmenuti Fi1 amu npusnaxu npeumyu,ecmserHo
HAOANO0AAUCD 6 NOAOKUMEALHOM OOMUHAHMHOM, HAO OOMUHAHMHOM U NPOMEXYMOUHOM
COCMOAHUSLX, M0 eCIb OMMEUAAUCD D0Aee 6bICOKUe NOKASAMEAU, YeM Y UCXOOHBIX PopM. Dmu
pacmenus F1 6aXHbl C MOUKU 3peHus 2eHemu1eckol ceAeKuull, U 6 pesyrbmarne npooorXeHus
UCcAe)06aMeAbeKOoll padomvl HAD IMuMu udpudamu 6 nocAeOyuUxX NOKOAEHULX MOXKHO
NOAYUUMDb YHUKAADHBIE OASL NPAKMUUecKoz0 CeAeKUUOHHO020 npouecca pekomOuHarmvie
popmul
Karodgessble caoBa. Maill, copt, oOpasell, 000, TeHOTHUII, TMOpuA, IMOpUAM3aIIS,

Hac/AeAOBaHIe, 4OMIHAHT, TeTePO3IIC.
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Introduction. Among the grain legumes, mung bean ( Phaseolus aureus L.) is a
major crop that provides nutritious and non-harmful food value. The world's mung
bean growing area is about 7.3 million, and the average yield is 721 kg/ha. The 5.3
million tons produced by India and Myanmar account for 30% of the world's mung
bean production [10]. To ensure food security, there is an urgent need to increase
production and productivity, which will improve the genetic yield potential of current
cultivars through genotypic enrichment of mung bean. As a result, plant breeders must
use heterosis to create superior hybrids for their plants [11].

In our republic, mung bean is grown annually as a rotation crop on more than
18,000-25,000 hectares. India is the leading in mung bean growing and consuming
country. Also, Uzbekistan has a big place in the export of mung bean in the world
market, up to 67 thousand tons of mung bean are exported per year [7].

In Uzbekistan, Turkmenistan, Tajikistan, the Caucasus and South Kazakhstan (on
a small area), mung bean is planted as a main crop or as a rotation crop after winter
wheat. The stem is herbaceous, pointed, multi-branched, trailing or prostrate, 15-120 cm
tall, 30-60 cm on average, well-branched. The color of the stem is light green, yellowish
green, hairy or hairless depending on the cultivar. Lateral branches are divided into
monopodial and sympodial types, which grow from leaf axils. Monopodial (growing)
branches develop from the bottom up on the stem, and sympodial (fruiting) branches
develop from the top down [7].

In natural conditions, the growth and development of plants are affected by
external environmental factors. For plants, external environmental factors (light, water,
air, nutrients) have equal value and one of them cannot be replaced by another for plant
growth. Although natural factors have the same value for the life of plants according to
their physiological effects, they have different effects on their life processes and
development periods. Plant growth, development, height, yield quantity, quality and
duration of yield formation are the result of complex interaction of physiological
processes occurring in the plant and the external environment [6].

After determining the grain yield in each experimental field when measuring the
weight of 1000 grains of mung bean plant, samples were taken by 5 pieces from each of
all variants of the experiment, then 1000 grains were weighed on a scale, and the
average weight was determined. The average amount of organic matter accumulated in
the above-ground part of the mung bean plant was determined by dry matter when the
mung bean was fully mature. For this, in all replication of the experimental options, 100
plants from each of the 5 designated sites were separated from the above-ground part
during full ripening, then dried and weighed on a scale, and the average amount of
organic matter in one plant was determined through dividing by 100 [1].

Mung bean is a heat-loving crop. Seeds begin to germinate when the temperature

in the soil is 12-15 °C. The optimum temperature for seed germination is 20-25 °C. The
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growing period is 80-110 days, depending on the cultivar, agrotechnics, and the time of
sowing. The plant dies when the temperature is -1.2 C. Mung bean is a moisture-loving
plant. It is mainly grown in irrigated lands in Uzbekistan.

The pods of mung bean split once matured, however, since the pods of erect
growing cultivars of mung bean created through new introductions (the initial stage of
acclimatization) have white, fuzzy hairs on the inside of their pods, these pods do not
split, their grains do not fall out, and their coat is characterized by a tough texture
(parchment shell) and thickness. Each plant can have an average of 46-78 pods. Each
pod contains an average of 8-12 seeds [2].

The higher the seed weight, the higher the quality. In addition, it provides a high
yield. The weight of 1000 grains in crops depends on the cultivar, soil-climatic
conditions, agrotechnic practices, including predecessors in crop rotation, fertilizers, etc.
Determining the weight of 1000 grains allows evaluate the nutrient reserves in seeds,
that is, the higher the weight of 1000 grains, the higher the amount of nutrients in this
crop [1].

The difference of mung bean from other legumes is 1.5-2 times higher in
nutritional value and 1.5 times higher in nutrition. The nutritional value of all food with
mung bean is increased. The protein contained in mung bean helps to quickly digest
food in the stomach, and its digestibility reaches 86% [3].

Mung bean plant is semi-bush plant, 60-70 cm tall. The flower is large yellow, 6-8
flowers bloom in one cluster. Pod is cylindrical, sparsely fuzzy with 10-14 grains. The
grain is medium-sized, long, cylindrical, dark green, smooth, shiny, septum-separated
and white centre. The weight of 1000 grains is 39.0-49.0 g. The taste quality of the
cultivar is good: the protein content is 24.0-27.0% [7].

On average, there are 39-40 pods per plant, which are located at a height of 15-16
cm from the bottom of the stem. The length of the pods was 8.5-14.5 cm when harvested
and 8.0-14.1 cm when dried after harvesting. The number of grains in pods is in the
range of 6-15 pieces, and it was found that the number of grains per pod is on average
9.0-10.1 pieces. It was noted that the average mass of pods is in the range of 7.1-7.8 g,
and the mass of grains in them is in the range of 6.6-7.2 g. Their mean square deviation
is between 2.9-3.2 g and 2.1-2.9 g, respectively. The seeds are cylindrical in shape with a
blunt end, and the mass of 1000 seeds varies depending on the cultivar. The weight of
1000 grains of the Marjon cultivar is 40-50 g, the weight of 1000 grains of the Navroz
cultivar is 39-40 g, and the weight of 1000 grains of the Zilola cultivar is 45-67 g. The
average number of pods per plant was 21.0-29.8 pieces [4].

Garcia-Fernandez, C. et al. [9] conducted molecular studies on common bean and
analyzed the traits such as the number of seeds in a pod, pod length and its cross-
section, pod color. Based on the results of the experiment, 17 morphological traits of the

plant were successfully described and 16 quantitative traits were also studied. It was
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observed that the number of seeds per pod, which determines the productivity, is from
2.2 to 8.3, and the length of the pod is from 7.1 to 26.4 cm. Also, in this experiment, it
was found that there is a positive correlation between the length of the pod and its cross

section.

Research object and methods. Research was carried out at the experimental site
of the department of "Genetics and Evolutionary Biology" of the Faculty of Natural
Sciences of the Chirchik State Pedagogical University.

Research object was K-2 (China), K-236 (Manchuria), K-338 (China), K-413
(Vietnam), K-414 (Vietnam), K-418 (Philippines), K-599 (India), K-716 (Afghanistan), K-
181 (Taiwan), K-255 (India), K-489 (mestniy Uzbekistan) samples, Turon (Uzbekistan),
Durdona (Uzbekistan) cultivars and Fi hybrids of mung bean plant belonging to
Phaseolus aureus L. species.

During the experiment, the inheritance of the traits of 1000-seed weight, main
stem length, and pod length was studied in the original forms and F: plants of Phaseolus
aureus L.species grown in the field experiment site.

The degree of dominance of the traits in the studied hybrids of the first
generation was calculated according to the formula of S. Wright presented in the works

of G. E. Beil and R. E. Atkins [3]:
F — MP
P— MP

hp =

hp — dominance coefficient;

F1 - the arithmetic mean of the hybrid;

MP - the arithmetic mean of both parent traits;

P — the arithmetic mean of the traits of the best paternal or maternal form.

hp =0 - no dominance;

0 <hp<#1,0 - intermediate dominance;

hp =+1,0 — complete dominance;

hp> +1,0 — over dominance.

Research results. In the analyzed original forms, it was observed that the
parameters differed sharply (45.3-81.2 grams) in terms of 1000 seed weight. In
particular, a large seed according to this trait was observed in the foreign K-181
(Taiwan) sample (81.2 grams), while small seeds were detected in the K-414 (Vietnam)
sample (45.3 grams). The weight of 1000 seeds in local Turon and Durdona cultivars
was 63.7-71.6 grams. An intermediate state was observed in the remaining foreign

samples (diagram 1).
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m 1000 dona urug'vazni (gr.) ®hp

Durdona (O‘zbekiston)
Turon (O‘zbekiston)
K-255 (Hindiston)
K-181 (Tayvan)
K-716 (Afg‘oniston)
K-599 (Hindiston)
K-489 (Mestniy O‘zbekiston)
K-418 (Fillipin)
K- 414 (Vetnam)
K-413 (Vetnam)
K-338 (Xitoy)
K-236 (Manjuriya)
K-2 (Xitoy)
F1 Durdona x Mestniy O‘zbekiston 7
F1 Durdona x Xitoy 2 5

F1 Durdona x Hindiston 599 9
F1 Turon x Manjuriya

F1 Turon x Fillipin 4

F1 Turon x Vetnam 414-(
F1 Tayvan x Turon
F1 Tayvan x Afgoniston-
F1 Afgoniston x Hindiston 599 8
F1 Mestniy Uzbek x Fillipin
F1 Vetnam 414 x Vetnam 413
F1 Vetnam 414 x Mestniy O'zbekiston 9

F1 Xitoy 338 x Vetnam 414

Diagram 1. Inheritance of the trait of 1000-seed weight in original forms and F
plants.

Different results were observed for the 1000 seed weight trait in Fi plants
obtained from hybridization of geographically distant cultivars and samples
belonging to Phaseolus aureus L.species. The weight of 1000 seeds of hybrid
combinations was 50.1-96.6 grams. The amplitude of variability was high, and the
coefficient of variation was 2.9-7.8%, respectively. In the Fi Turon x Manchuria
combination obtained as a result of hybridization, the weight of 1000 seeds was 96.6
grams, and the inheritance of this trait was observed with over dominance (hp=4.3). In
addition, for Fi1 Vietnam 414 x Mestniy Uzbekistan, F1 Afghanistan x India 599, F:
Turon x Vietnam 414, F1 Turon x Phillipin, F1 Durdona x India 599, F1 Durdona x
China 2 combinations the inheritance was observed in positive intermediate state
(hp=0.4 to hp =0.9) (diagram 1).
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Durdona (O‘zbekiston) w7
Turon (0‘zbekiston) 62
K-255 (Hindiston) 52
K-181 (Tayvan) 58
K-716 (Afg‘oniston) 53
K-599 (Hindiston) 52
K-489 (Mestniy O‘zbekiston) 44
K-418 (Fillipin) 55
K- 414 (Vetnam) 51
K-413 (Vetnam) 48
K-338 (Xitoy) 37 ®hp
K-236 (Manjuriya) 51
K-2 (Xitoy) 33
F1 Durdona x Mestniy 0‘zbekiston : 1,3 62 H poya
F1 Durdona x Xitoy 2 60 uzunligi
F1 Durdona x Hindiston 599 =l 52
F1 Turon x Manjuriya |jm=0:2Z. 55
F1 Turon x Fillipin r—ZA 50
F1 Turon x Vetnam 414 =23 52
F1 Tayvan x Turon 5 70
F1 Tayvan x Afgoniston 68
F1 Afgoniston x Hindiston 599 |l 52
F1 Mestniy Uzbek x Fillipin m 60
F1 Vetnam 414 x Vetnam 413 |=(:33 50
F1 Vetnam 414 x Mestniy O‘zbeKiston el 52
F1 Xitoy 338 x Vetnam 414  |=0,8 50
0 10 20 30 40 50 60 70 80

Diagram 2. Inheritance of the trait of main stem length in original forms and F:
plants.

The main stem length trait was analyzed in the original forms and F: hybrids of
Phaseolus aureus L.species. The level of heritability was different. Of the original forms
selected for the study, the highest indicator was observed in the Turan (Uzbekistan)
sample, 62.0 cm long, while the lowest indicator was recorded in the K-2 (China)
sample, 33.0 cm. In the analyzed Fiplants, positive intermediate, dominant, and
overdominant inheritance was detected for the main stem length trait. In particular, in
the combinations F1 K-181 (Taiwan) x Turan and Fi K-181 (Taiwan) x K-716
(Afghanistan) positive dominant (hp=5.0) inheritance was observed for this trait, while
in the combinations F1 K-716 (Afghanistan) x K-599 (India) and F1 Durdona x K-599
(India) dominant (hp=1.0) inheritance was detected for the main stem length trait
(diagram 2).

The yield indicators of leguminous crops also depend on the length of the pod,
the longer the pod, the higher the yield of the cultivar, it has been determined in many

scientific studies.
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Durdona (O‘zbekiston)
Turon (O‘zbekiston)
K-255 (Hindiston)
K-181 (Tayvan)
K-716 (Afg'oniston)
K-599 (Hindiston)
K-489 (Mestniy O‘zbekiston)
K-418 (Fillipin)
K- 414 (Vetnam)
K-413 (Vetnam)
K-338 (Xitoy)
K-236 (Manjuriya)
K-2 (Xitoy)
F1 Durdona x Mestniy O‘zbekiston
F1 Durdona x Xitoy 2
F1 Durdona x Hindiston 599 : 9,7

10

® hp

B Dukkak
uzunligi

F1 Turon x Manjuriya
F1 Turon x Vetnam 414 10,35
F1 Tayvan x Turon 9,7
F1 Tayvan x Afgoniston 11
F1 Afgoniston x Hindiston 599
F1 Mestniy Uzbek x Fillipin
F1 Vetnam 414 x Vetnam 413
F1 Vetnam 414 x Mestniy O‘zbekiston

F1 Xitoy 338 x Vetnam 414 9,48

0 2 4 6 8 10 12

Diagram 3. Inheritance of the pod length trait in the original forms and F:
plants.

As a result of studying the trait of pod length of the original forms selected for
the experiment, high indicators were observed in the K-255 (India) (10.0 grains),
Durdona (Uzbekistan) (7.0 grains), the K-716 (Afghanistan) (7.0 grains) samples and
cultivars, while low indicators (5.0 grains) were determined in the K-489 (Uzbekistan),
K-414 (Vietnam), K-338 (5.0 grains) and K-2 (China) samples, in the remaining original
forms this indicator averaged 6.0-9.0 grains (Diagram 3).

In the studied F: plants, different results were observed for the trait of pod
length, and it was found that in hybrid combinations, the trait was inherited in a
positive intermediate, over dominant state. For example, in the F1 combination K-388
(China) x K-414 (Vietnam), the average indicator for the pod length trait was 7.62
grains, the dominance coefficient for this trait was hp=9.8, and inheritance was
observed in over dominant state, while in the F1 combination K-716 (Afghanistan) x K-
599 (India) (hp=0.58), positive intermediate inheritance was detected. Positive results

were also observed for the pod length trait in the remaining hybrid combinations.
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Conclusion. Analysis of the conducted studies showed that when analyzing the
original forms and Fi1 hybrids of the Phaseolus aureus L. species for 1000-seed weight,
main stem length, and pod length, Fi plants mainly showed positive dominant,
overdominant, and intermediate state, i.e., higher indicators were detected compared to
the original forms. These Fi1 plants are of great importance from a genetic breeding
point of view, indicating that, as a result of continued research on these hybrids in
subsequent generations, it is possible to obtain recombinant forms that are unique for

the practical breeding process.
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ITOKA3SATEANU ITPOAYKTUBHOCTU O3MMBbIX MST'KNX ITIHIEHNUIIBI
A.T.Axypaes*, II.A.Auamypoaos, IILII.IIIoanes, X.}O.Py3sumos C.P.Xyxakyaasa

Hayuno- uccaedosamervcxuii uncmumym FOxnozo semaederue, Kapuiu, Y30exucman
*Coomeemcmsyrouyuii asmop email: jurayevdiyor9@mail.com
Adpeca arexmporirou noumut coasmopos: s.dilmurodov@mail.ru

Annomayus: B cmamve onucanvl noxasameAu npooyKmueHOCHU COPMmMos U 00pasyo6
NUMOMHUKA KOHKYPCHOZ0 copmoucnvimariue o3umon mazkou nuenuyvl 6 2015-2016 zodax,
nocesHHVIX HA ueHmparvHom onvimmom nore HUV FOxnozo 3emaederue. Leav uccaedosarius
- 6vi6AeHUE 00pPaA3Y06 C KOMNACKCOM OCHOSHBIX UeHHBIX NPUSHAKOS MAZKOU 03UMOLL NULeHUL b
6 NumMomHuke KOHKYpcHom copmoucnvimanut. OOvexmom uccaedosarus sérdromes 16
00pasL,06 03UMOU MAZKOU NULEHULBL, 6bI6E0EHHBLX 6 «HAYUHO-UCCACO06AMEALCKOM UHCIUNY e
HOxnoz0 semaederue». B kauecmee cmardapma ucnoAb306aiu patloHUposaHHuvle copma 03umo
MAzZKOU nutenuyvl «Hkcapm», «Kpacrodap-99», «Huaraxu» u «I'o3zon». Bviderenvl 00pasy b
no ypoxaurocmo u macca 1000 seper KR15-9808, KR15-PYT13-724, KR15-PYT13-734,
KR15-PYT13-931, KR15-9002, KR15-9003, KR15-21FAWI-65, KR15-PYT13-828, KR15-
PYT13-970 uem cmandapmmuix copmos.

Karouesbie caosa: copt, oOpasel], ypoxkaitHocTs, Macca 1000 sepeH.

INDICATORS PRODUCTIVITY OF WINTER SOFT WHEAT
D.T.Juraev, Sh.D.Dilmurodov, Sh.Sh.Shodiev, Kh.Y.Ruzimov, S.R.Khuzhakulava

IScientific Research Institute of Southern Agriculture, Karshi, Uzbekistan
*Corresponding author email: jurayevdiyor9@mail.com
E-mail addresses of co-authors: s.dilmurodov@mail.ru
Abstract: The article describes the productivity indicators of varieties and samples of the
nursery of competitive variety testing of winter soft wheat in 2015-2016, sown in the central
experimental field of the Research Institute of Southern Agriculture. The purpose of the study is
to identify samples with a complex of the main valuable traits of soft winter wheat in the nursery
of competitive variety testing. The object of the study is 16 samples of winter soft wheat bred in
the "Research Institute of Southern Agriculture”. The zoned varieties of winter soft wheat
"Yaksart”, "Krasnodar-99", "Chillaki” and "Gozgon" were used as a standard. Samples were
selected by yield and 1000-grain weight KR15-9808, KR15-PYT13-724, KR15-PYT13-734,
KR15-PYT13-931, KR15-9002, KR15-9003, KR15-21FAWI-65, KR15-PYT13-828, KR15-
PYT13-970 than standard varieties.
Keywords: variety, ridge, yield, 1000-grain weight.
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IToaeBoi1 OIBIT IPOBOAMACA Ha ONBITHOM ydacTKe Hay4HO-MCCAeA0BaTeAbCKOTO
nacruryTa IOxHOTO 3eMaeseane Kapmmnackoro paitona KarikagapbMHCKON 001acTH.
OmnpiTel B 2a00paTOPHBIX YCAOBMSAX OIpeseasianch B Aaboparopun «OmnpegeseHne
TeXHOAOTMYEeCKUX IIOKa3aTeAell KadecTBa 3€PHOBBIX M KPYILAHBIX  KyABTYp».
IToctaHoBka ombITa U (QeHoAOTM4ecKoe HaOAIOAeHMe, pacdeThl ¥ aHAAUSEI
IIPOBOAMANCH 11O MeToAuKe BececorosHoro nucrtutyTa pacrenmnesoacrsa (BVIP, 1984) n
OnomeTpuyecke aHaAMU3bI - 1O MeToAuKaM ['ocydapcTBeHHOTO COPTOMCIIBITAHMS. 1O
CeAbCKOXO3SMCTBEHHBIM KyabTypaMm (1985, 1989). Texnoaormdeckme IroxasaTean
KayecTBa 3epHa O3MMOJ MIIEeHMIIb, BhIpallleHHON Ha OIIBITHOM II0Je, OIpeAeAsAn
110 MeTOAMYEeCKUM ITocoOmaAM «MeToamdyeckue peKoMeHAallMM IO OLleHKe KayecTBa
3epHa», «MeToAbl OMOXMMUYECKOTO MCCAeAOBaHMS PpacTeHUI», CTAaTUCTUYeCKUII
aHaau3 nposoauanm 1o Mmetoauke bB.A. Jocnexos (1985). Kosdppunnment
KOoppeAsauuu Npu3HaKos BerdecaeHo 1o Metoay 11.B. Tepentnesa (1959).

Ypo>kallHOCTh O3MMOM MSTKON MIIeHUIIBI COPTOB M OOpasljoB B NUTOMHUKE
KOHKYPCHOM COPTOMCIIBITaHUe oOIlpejeAsilach B pe3yabTaTe yOOpKM pacTeHMil C
pacyeTHOM IIAOMIagKM C KaXaoro geasHkn. CpeaHIOIO ypOXKalHOCTb COPTOB U
00pa31]0B OIIpeAeAsiANCh B TPEX KpaTHOV ITOBTOPHOCTI.

Ilo pesyapTaTaM CTaTHMCTMYECKOTO MaTeMaTHYeCKOIO aHaAl3a OTMeYeHO, 4TO
MIPOAYKTMBHOCTb COPTOB M 0Opa3loB Haxoguaach B Ipegeaax 31-73,8 1i/ra.
YpokatHOCTh y cTaHgapTHOro copra JSkcapr cocrasuaa 51,3 1/ra, y copra
Kpacnoaapckas-99 51,8 1i/ra, y copra Unaaaku 50 n/ra n y copra I'osron 50,3 1i/ra. 13
u3ydaeMbIX 0Opa3loB BblgedeHbl 10 ypoxkarHoctu KP15-9808, KP15-1TIHOT13-724,
KP15-T110T13-734, KP15- ITIOT13-931, KP15-9002, KP15-9003, KP15-21DPABV-65, KP15-
[THOT13-828, KP15-ITHFOT13-970 (Ta6-1).

Maccy 1000 3epeH copToB 1 00pa3IOB OoIpeAeAsar B MIMTOMHIKe KOHKYPCHOTIO
COPTOMCITBITAaHMS O3MMOM MATKON HineHuIpl. beriao ormedeno, yro macca 1000 sepen
n3ydeHHbIX 20 cOpTOB 1 00pa3lloB HaxoAMAach B Ipegeaax 36,6-53,4 r. Cpeansas mMacca

1000 3epen 20 copToB 1 0O6pa31os cocrasnuia 44,8 r.

macca 1000 3epeH, r
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Puc-1:Tloxa3zarean macca 1000 3epeH copToB 1 00pa310B 03UMbIX MSATKHX MIIEHHUI
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Ycranosaeno, yro macca 1000 sepen cocrasmuaa y copra skcapr 38,1 1, y copra

Kpacnogap-99 36,6 1, y copra Unaaaxu 46,5 r n y copra I'ozron 45,8 1. Ilo pesyasraram
CTaTUCTUYECKOTO aHaAM3a yCTaHOBAEHO, YTO 6 OOpas3lloB BBIIIE YeM CTaHAAPTHBIX
coptos fkcapt, KpacHoaap-99, Unasaku u I'03roH, a ocraabHble oOpasly HIDKe MAN
pasHsbI (puc. 1).

YcraHoBA€HO, 4TO ITOKa3aTeAy HaTyphbl 3ePHO COPTOB M OOpa3ljoB HaXOAMACS B
npeaeaax 779,5-826,4 r/a. YV 20 maydennsix coptos u rpsaja. Cpeanss croumocts 20
coptoB u rpsg cocrasuaa 800,4 r. IlokazaTear HaTypsl 3epHa y U3YYEHHBIX COPTOB U
AVHMII BapbupoBaa oT 779,5 ao 826,4 r Ha antp y 20 copros m amumii. Cpeanuii
rokasareab A4: 20 copros u annui cocrasua 800,4 r. Y craHOBA€HO, 4TO HAaTypa 3€pHO y
cTaHAapTHOro copTa fxcapt - 793,5 rpamm/antp, Kpacuogap-99 - 811,7 r/a, UYnaasaxn -
803,1 r/a, T'osrona - 786,4 r/a. Ilo pesyapTaTam CTaTHCTUMIECKOTO aHAAM3a yCTAaHOBAEHO,
9yTO OOpasel] Ha 9 0OpaslloB BhIIIIe YeM CTaHAApPTHOro copTa fIkcapt, Ha 3 oOpasia
BpilIe copTa Kpacnogap-99, na 5 oOpasuos soile copra Unmasaku n Ha 13 obpasnos
BBbIIIIE YeM cTaHAapTHOro copta l'osron (Tabamnma 1).

B sakaroueHne ctouT OTMETUTH, YTO B pe3yabTaTe aHaAM3a Bcex Iokasarteaert 20
M3y4eHHBIX COPTOB M OOpPa3lioB O3MMOJ MATKON IIIIeHMIIBI A4Sl OpOIIaeMBIX ITOYB
ob1a1 orobpansr KP15-9808, KP15-1THOT13-724, KP15-ITIOT13- 734, KR15-PYT13-931,
KR15-9002, KR15-9003, KR15-21FAWI-65, KR15-PYT13-828, KR15-PYT13-970 aas
AaAbHeNIIero U3y4eHnm.
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Tabanma 1

IToka3aTeau IpOAYKTUBHOCTHU M KadeCcTBa 3ePHO COPTOB M OOpa3IOB MTKNX
nmeHnwl. (Kapmm, 2015-2016 rr)

o = 2 " R

g8k &9 X B«

No Copta 1 oO6pa31ibl g S g 2 a N 8 5 E
=" 3 = 2 S &
1 Yaksart 38,1 793,5 51,3
2 Krasnodar-99 36,6 811,7 51,8
3 Chillaki 46,5 803,1 50,0
4 Gozgon 45,8 786,4 50,3
5 KR15-9808 50,7 812,7 73,8
6 KR15-PYT13-533 37,8 791,8 45,5
7 KR15-PYT13-724 50,9 801,5 62,3
8 KR15-PYT13-734 50,0 795,7 55,0
9 KR15-PYT13-817 42,4 802,9 35,3
10 KR15-PYT13-828 41,5 824,5 67,5
11 KR15-PYT13-835 40,6 807,4 31,0
12 KR15-PYT13-931 50,0 805,6 61,8
13 KR15-PYT13-970 444 826,4 62,0
14 KR15-PYT13-976 37,9 786,9 54,5
15 KR15-21FAWI-56 46,2 779,5 52.2
16 KR15-21FAWI-65 48,1 779,9 59,3
17 KR15-9002 53,4 796,4 64,3
18 KR15-9003 51,9 804,3 68,8
19 KR15-9004 43,6 790,5 51,3
20 KR15-9062 39,9 807,9 46,7
Min 36,6 779,5 31,0
Mean 44,8 800,4 55,7
Max 53,4 826,4 73,8
HCPos 1,9
HCPos % 3,5
Cv % 2,2
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AK 575.633.11.1
I'EHOTUIIMPOBAHME CTAPOAABHUX MECTHBIX COPTOB ITINEHUITA
Y3BEKIMICTAHA MUKPOCATEAANTHBIMU MAPKEPAMMU

II.II.Aanaosa, A.9.Kyamamarosa, C.C.babGoesa, P.Ycmanos, C.C.by3ypykos,
3.111.Kammaosa, C.K.baGoes
nemumym zenemuxu u skcnepumermarvtou ouorozuu pacmenuti AH PY3, YVsoexucman,
Tawxenm 004, 111208, paiton Kubpaii FOxopu-FO3 MO

*Coomeemcmsyroujuti asmop email: shokhi.adilova@mail.ru

Annomanus. B cmamve 0viro usyuero zeHemuueckoe pasHoodpasue 23 cmapodasHux
MeCHHVIX COpMmO6 NuleHUulbl, 6030eAviéaemvix 6 PecnyOiuxe Ysbexucman. B pesyromame
MUKPOCAMEAAUMHO20  AHAAUSA  OCYULECHIGACHO 2eHOMUNUPOSAHUE COPIMOE, 1OOCHUMAHDL
zeremuyeckue PpaACCMOAHUSL MeX0y COpmamu U NnocmpoeHo PurozeHemuyeckoe 0peso,
demoHcmpupyloujee  KAACMEPU3Ayuio  cmapodagHux —copmos nuieHuuvl  Ybexucmara.
lenomunuposanue  cmapodasHux MecHHLIX — COPMO6  NULHULbL  TO360AUAO  €O30aMmb
UHOUGUIYAAbHIE NACNOPMA, YMO YKA3bI6Ae! HA UX YHUKAADHOCTD.

Karouesnie caosa. CtaposaBHye MeCTHBIE COpTa IIIIEHUIIb, TeHOTUIIMPOBaHNe,
SSR-Mapkepbl, reHeTH4eCKOe pa3HoOOpasue, KAacTepu3aliyis.

GENOTYPING BY MICROSATELLITE MARKERS OF LOCAL WHEAT

LANDRACES IN UZBEKISTAN

Sh.Sh.Adilova, D.E.Qulmamatova, S.S.Baboeva, S.S.Buzurukov,
Z.Sh.Kamolova, S.K.Baboev
Institute of Genetics and Experimental Plant Biology of the Academy of Sciences of the

Republic of Uzbekistan, Uzbekistan, Tashkent region, 111208, Yukori-Yuz MFY.
Corresponding author email: shokhi.adilova@mail.ru

Abstract. This article studied genetic diversity of 23 local wheat landraces cultivated
Uzbekistan. As a result of microsatellite analysis, genotyping of varieties was performed, genetic
distances between varieties were calculated and a phylogenetic tree was constructed
demonstrating clustering of ancient wheat varieties of Uzbekistan. Genotyping of ancient local
wheat varieties allowed creating individual passports, which indicates their uniqueness.

Key words. local wheat landraces, genotyping, SSR markers, genetic diversity,

clustering.

Ha cerogusAmHuii geHb, B KaHyH HOBOTO TBHICSIYEAETNS, MBI HPUOAVIKAEMCsT K
KPUTNYECKOI BIIOXE B DBOAIOLMI Halllell II1aHeThl U BUAOB. B roHke 3a mpomssoacTBOM
IIPOAYKTOB IINTaHNs IIPeXAEBPEeMEHHO, 4104 OIlepesKaloT 3eMHbIe pecypchl. B csa3m ¢
DTUM IOsBASIeTCS MpoOAeMa I10 CHaOXKeHUIO HaceAeHUsI Mypa MpOAyKTaMI IMTaH.

IIpornosupyertcs, uto k 2050 rogy HaceaeHne Mupa yBeAM4UTCA OT 6 MUAANApAOB A0 8
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MuaanapAos 4deaosek [1]. CrpouTeapHBIMM KUpHMYaMM >KM3HM Ha 3eMA€ MOTYT
CAY>XUTb TeHeTHdecKue pecypchbl. VIsyyas m coxpaHsAs MX, MBI MOXKeM OOecleuynTb
IIPOJ4OBOABCTBEHHBIM MaTepuala0M HaceAeHye Mupa.

Y4auTeiBas TO, UTO IIIEHUIIA SBASIETCS OAHMM U3 CaMbIX Ba>KHBIX IMIIEBBIX U
KOPMOBBIX KyAbTYp, HEOOXOAVMMO B IIEPBYIO O4epeAb COXPaHUThL pa3HOOOpasue BHyTpU
AAHHON KyAabTyphl [15]. B m1orone 3a KoMmMepueckuM ycIiexoM COBpeMeHHas CeAeKIIVs
HallpaBAeHa Ha IOBBIIIEHNEe YPOXKalHOCTU ¥ CO3JaHUS OAHOTMUIIHBIX MHTEHCUBHBIX
COPTOB HIeHUIHI [17]. DTO npuBeao K Cy>KeHIIO TeHeTUYEeCKOIo pa3HOO0pasyisl MATKON
rmeHnibl. OAHMMM U3 BaXKHBIX 3Ha4€HUI B COXpaHeHUY TeHeTUMIecKoro pasHooOpasiis
B I1I0/A€BBIX YCAOBUAX MMEIOT CTapoAaBHMe MecTHble copTa (landrace) mmenuisr [12].
CeroaHs CTaa0 MOHATHO, YTO HamMAydlllasi cTpaTerus oObeauHseT B ceDe coXxpaHeHUe
exsitu um coxpaHeHme Ha 3emae (insituonfarm) ¢gepmepamm. Bcemmpnsiit reHodpoHA
(exsitu) 445 TPOAOBOABCTBIS U CEABCKOTO XO3SIICTBA COACPKUT OKOAO 7,5 MAH eAVHNL],
XpaHeHMe 13 KOTOPBIX MIIeHHIla IpeAcTaBAseT caMylo Ooapmyio rpynmy [2]. boaee
560 000 oOpa3iipl HIleHnITbl, HoAdepKuBaioTcs 1modTu B 40 reH 6aHKax B r100aAbHOM
Macmrade [8]. OgHako coxpaHeHMe TeHeTMYecKUX pecypcoB Ha HPUPOAHBIX yCAOBUAX
dpepmepamn  (insituonfarm) caabo wusydensl. Insitu coxpaHeHNe TIeHETIIECKOTO
pasHoOOpa3Nsl B YCAOBMAX XO3sIICTBa, MHOTAa HasblBaeMoOe «COXpaHeHMe onfarm»,
ObLA0 OIlpegeseHO KaK «HeIpephIBHOE BO3jeAblBaHNe pa3HOOOpasHOro Habopa
nonyasnuit  pepMepaMy B arposKocucTeMaX, B KOTOPBIX pasBuBajach JaHHas
KyabTypa» [9].

Tak xak 444 peaamsauny gaHHOTO Ipoliecca HNOTpedyeTcs AAUTeAbHOe BpeM:l.
OanuMM 13 Ba>KHBIX 3HAUYEHMII B COXPaHEHUM TeHEeTHYeCKUX PeCypCoB B ITOAEBBIX
YCAOBMSX UMEIOT CTapoJaBHue MecTHbIe copTa (landrace) mimmeHmiib.

CrapogaBHye MeCTHBIe COpPTa, BOSHMKIIVE Ha OCHOBE COYeTaHI: eCTeCTBeHHOIO
oTOOpa M ceAeKuMy, KaK IpaBMUAO MMEIOT IIMPOKYIO reHeTmdyeckyio 0asy [3]. Onnu
BOILAOIIIAIOT B ce0s He TOABKO pasHOOOpas3us aadaeAell M I'eHOTUIIOB HO TaK Xe I
DBOAIOIIVIOHHBIE ~ IIPOLIECCHI, TaKue KaK IIOTOK TeHOB MeXAy Ppa3ANdHBIMU
nonyasuuamu  [13]. CrapogaBHue MecTHbIE COpTa IIIIEHMIIBI CTaaul XOPOIIO
IIPUCIOCOOAHHBIMM K He0AarompuATHBIM — YCAOBMAM  IIpom3pactanusa. B
3aBMCHMOCTI oT 30HBI BO34€ABIBAaHNMS  CO34aBaAlCh 3MMOCTOMKMIE,
3aCyXOyCTOVYMBBIE U YCTONYMBBIE K OT4eAbHBIM 00e3HsAM copTa [10]. Takum obpasom,
XapakTep MOIYASIIVIOHHOM CTPYKTYpBl CTapOJaBHMUX COPTOB MMeeT pellaloliye
3Ha4YeHNe AAs BBIABACHNMS U IPABUABHON MHTepIIpeTallMy acCoUMaluil MeXAy MX
(PYHKIIMOHAABHBIM U MOAEKYAAPHBIM paszHooOpasmeM. CTapogaBHMe MeCTHbIe COpTa
NIIeHUIIbl paHee OblAM oOXapakTepusoBaHbl [6, 7] 1o Mopdoaormyeckum u
KOAMYECTBeHHbIM IIpM3HaKaM (BbICOTa pacTeHuil, IIPOAYKTMBHOCTb) C y4eTOM
reoMH(pOPMalMOHHBIX XapaKTepUCTUK MeCT BO3JeAbIBaHM:, a TakKe OblA0 IIpOoBeJeH
aHaAM3 DAEMEHTOB CTPYKTypel ypoxkas. Ho ¢enorunuposanme okxazaaoch He
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AOCTATOUYHBIM Al XapaKTePUCTUKM KaXKAOTO TeHOTUIla U AAsl UAeHTUPUKAINU
reHeTMYeCcKoro POACTBa MeXAy HuMM. JI3ydeHus cTapoAaBHMX MECTHBIX COPTOB
IIIeHNIIBl B 11eAdX IPUMeHeHNUs UX KaK AOHOpPOB AAs IIOBBIIIEHNs KadecTBa 3epHa
BecbMa akTyaabHa. /As OBICTPOIO U HAAEXHOIO pasANdeHUs] TeHeTUYeCKOTO
pasHOOOpa3usi U MAeHTU(PUKALINM TeHeTUYeCKUX peCypcoB pacTeHMiI HeoOXOAMMO
aHaAM3 nnoAuMopQuaMa Ha MOAEKYASIPHOM YPOBHe.

Hamreir 1meapio sBAsieTcsl IIpoBegeHUe OoJee TIIATE€ABHOIO MOAEKYASPHOTO
TeHOTUIIMPOBaHMS C IIOMOIILIO MUKpPOCaTeAAUTHBIX MapKkepoB. Cpeau pa3HOOOpa3HBIX
MeTOA0B, OILIeHMBAIOIINX TeHeTUYecKoe POoACTBO, SSR MapKepbl SBASIOTCSI BBICOKO
MOAMMOPQHBIMM M MMeIOT KOJaMMHaHTHbIN (et Hacaegopanmsa [10].
MuxkpocareaanTHBIe MapKephl SBASIOTCS OAHUM 13 caMbIX D(PQPEeKTUBHBIX KAacCOB
AHK-Mapkepos 4451 oOHapy>KeHMs TeHeTHMYeCcKOIo pasHooOpasusa mieHunst [14, 19,
21].

Y mnmeHUIBI MUKPOCAaTeAAUTHI ITOKa3bIBaIOT ropas3Ao 0o.ee BBICOKMIT yPOBEHb
noauMop$puama, 4eM Apyrue MapKepHble CUCTEeMBI A4Sl OLIeHKM TeHeTHYeCKOIo
pasHOOOpa3sl.

B VsOexkucrane panee OblayM IpoBegeHBI McCCAe40BaHMsA [22] HepCHeKTUBHBIX
COPTOB MSTKOM IIIIEHMIIBI 1, TeM CaMBIM, UAEHTUQPUIIMPOBAHB MOAEKYASIpPHbIE
MapKepbl, accouuypyeMmbple C TIeHeTUMYeCKMM pasHooOpasmem 1 Oblda cOCTaBAeHa
reHeTmdeckas popMyaa AAs HaCIOPTU3ALUI PaVIOHNPOBAHHBIX COPTOB IIIIIEHUITEL.

ITeapio AaHHOI pabOTHI- sIBAsIeTbCA M3ydeHNe TeHeTMIeCKOTO pa3Hoo0pasus 1
reHeTM4eckoe POACTBO CTapOJaBHMX MECTHBIX COPTOB IIIIEHHUIIBI BO3Je/AblBaeMBIX B
Y30ekucrane. VIsyyeHus JaHHOIO BOIIpoca akTyaabHO, TaK KaK JaHHble copTa
ajalTypoBaHHbIe K MECTHBIM abMaTNueCKUM U OMOTIYeCKUM YCAOBUAM CPeABbl.

Martepuaabt u MeTogbl. OObekTaMM MUCCA€AOBAaHUII CAYXKUANM TPYIIIIBI
CTapOJAaBHMX MECTHBIX COPTOB MJATKOJ IIIIeHUIIBI, BO34eAaHHble B Y30eKuCTaHe TaKue
kak Kwusma-Oyraam, Axk-Oyraain, Tyarum, Ilammak, Xwusur, boGoku, Mycanmka,
Kartpakram, Kusma-mapk, Oe3bIMSAHHBI COPT, a TakKe palioHuposaHHble 50 roanl
nporiaoro seka copt Cypxak. JaHHble copTa OblAM COOpaHbI BO BpeMsl DKCIeANLINN C
odeaeHHbIX pernoHos PecnyOamku. GPS-nasurammeir Oplaa cocTaBAeHa KapTa
pacripocTpaHeHs HepeuncAeHHbIX copToB. CoOpaHHbIe 0Opaslibl CTapOAaBHIX COPTOB
BO34eAbIBaAll B TedeHMe 4JeThIpeX Ce30HOB Ha DKCIepMMEeHTaAbHOM 0ase MHCTUTYTa
TeHeTUKI U 9DKCIIepUMeHTaAbHOIl OMOAOTUM pacTeHUII B YCAOBHO HeOpOIIlaeMBbIX
YCAOBUSIX.

B xoae mccaegosanmii renomnas JAHK Oplaa BplgeseHa MOAMPULIMIPOBAHHBIM
MetogoM CTAD n3 gByxHeaeabHBIX IPOPOCTKOB [11]. A5 onpeaeaeHny reHETMYECKOTO
pasHOOOpa3usl  TeHOTUIIOB  IIIIEHMIIB, OBlAM  KOMMepYeCKM  CUHTe3MpOBaHEI
MUKpacaTeAAUTHble Tapel mpaiiMepoB Xbarc, Xgwm and Xwmc (tab.2).

Crartuctmyecknit aHaAmu3 Obla IIpOBeJeH IIPOTPaMMOIl, OCHOBaHHbIE Ha MeToJax AAs
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OIpejeAeHIs] TeHeTMYeCKUX PacCTOSIHUII U TeHeTHMJecKoro cxoAcrsa 1o Nei
(PopGene32, UPGMA -  Unweighted  PairGroup  Methods) [18]. 1Haekc

nndopmarusHoctn Mapkepos PIC (polymorphism information content) BBIUMCAAAM IIO

Popmyae:
PIC =1 -SPij?

Pesyabtatbl m ux ocyxaeHme. Coop crapogasamx (Landrace) coprtos
nmeHnmbl. CTapogaBHye copTa IIIEHNIB OblAM COOpaHBl B Te4eHIe HEeCKOABKUX AeT
U3 OTJaAeHHBIX pallOHOB Y30eKucTaHa, B OCHOBHOM U3 IIPeATOPHBIX CEeABbCKUX
MecTHOCTell. BOo Bcex ®SKCIIeAUIIMOHHBIX MCCA€AOBAHUAX, UCIOAB3Ysl Ipuoop GPS-
HaBUTallUlM, OIIpeje/eHbl OCHOBHBIE MecCTa BO3JeAblBaHNs, I1A0Iagb IIoceBa U
pacIpoCcTpaHeHHOCTh JaHHOTO CTapOJaBHEIO COpTa Cpeayl MeCTHOIO HaceaeHus [6]

(Tabauria 3).

CrapogaBH1e copTa IIIIEHUIIB, aJallTMPOBaHHBIE K OOTapHBIM YCAOBUSIM
Y30ekucraHa, OTAMYAIOTCS BBICOKMM POCTOM CTeDAsl, AAMHHBIMU  KOAOCBSIMU,
KPYIIHBIMU 3€pHaMIM U BBICOKUMU XAeOoreKapHbIMU KadyecTBaMu. OAHON U3 Ba’KHBIX
CTOPOH STUX COPTOB SIBASETCs TO, YTO OHI COXPAHSIOT BLICOKME KauyecTBa M B YCAOBUAX
II0AMBa, YTO IIO3BOASIET UCIIOAB30BAaTh MX B KauecTBe JOHOpa IpU CO3AAHUU HOBBIX
COPTOB C XOPOIINMM XAeOoIleKapHbBIMM KadecTBaMl. Mop¢oaornyecknii aHaAnu3 DTUX
00pa31joB II0 KOAOCHSIM U IIO 3epHaM IIOKasdal, 4TO MHOTMe M3 9TUX 00pas3lioB
OTHOCATCA K pasHOBUAHOCTAM Graecum c OeAbIM KOAOCOM U OeAbIM 3€pHOM, U
Erithrospermum ¢ 0eAbIM KOAOCOM I KpaCHBIM 3€pPHOM, TakKXe CpeAu HUX ecCTb
KPaCHOKOAO0ChIe (pOPMBI, OTHOCAIIIMECSI K pasHOBUAHOCTAM Ferrugineum, a Takke Kak
IIpUMech BCTpedaloTcsl KOMIIaKTHbIe POpMBbl, OTHOCAIMecs K Buay T.compactum L [6, 7].

KpacnosepHble copTa mHIIeHUIIbI, Ha3blBaeMble MECTHBIMM HaceAeHUSAMU KakK
Kusua Oyraaii, coOpaHHBIe 13 pa3HBIX PETrMOHOB, B OCHOBHOM BO34€ABIBaANCh Ha
BpICOTe Ooaee yeM 1500 Hag yposHeM Mope. B Boricynckom paitone CypxaHaapbUHCKOI
ob6aactu Ha BpicoTe 1050 M H.y.M. mmennity (Landrace) BozgeapiBaeT mpeAropHBIX 30HaX
Ha Oorape, Ha maomagu 40 oAHoro rekrapa. Iloces B ®Tux palioHax IIPOBOAMUTCS
OCeHbIO, yOOpKa B KOHIIe nioas [6,7].

Ha Bpicore 1900-2000 m.HM 35-40 kM OT IleHTpa paliOHa pacIlOA0XKeHa
HECKOABKO IIOCeAKM, IAe 3aHMMaeTCsl B OCHOBHOM >KMBOTHOBOACTBOM, BO3Je/blBaeT
AIOLIEPHY AAsl TIOAyYeHMsl CeMsH U IIIeHUIIBI AAs ceMelHbIX Ieaeil. Ha mMaaenpkmx
y4JacTKax OT OAHOTO Tpex IeKTapoB BhIpallllBaeTcsl MecTHble copTa boboxu, XKaitgapu
6yraon, Kusna Oyraoi, Kopa-knatuk, a ¢pepMepsl Ha 0OABIIOM ydacTKe A0 AeCSITHU
rektapax copra Vnrencusnas n KpacHosogomnaackas [6,7].

Apyroit 0oaee pacnpocTpaHeHHBII MecTHBII copT - Ok byraain (Geaas

MIIIeHnIla), B HEeKOTOPBIX palioHaX HasblBaeMblll ['pekkym. DTOT copT (aKTmiecku
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oTHOCUTCA K Toasuay Greccum, mmeeT Oeablll KOAOC, Oeable OCTM U OeAble 3epHa,
cpaBHUTeAbHO KpynHbI, Macca 1000 cemsan 45-48 r. Breicora pacrenmsa 95-100 cm, B
OorapHBIX yCAOBMSX He IloJeraeT. ODTOT IIOABIJ, B OCHOBHOM BCTpedaeTcs B
Kamammuckom parione Kamkagapsunckoit odaactu u lasaaapaabckoMm  paiioHe
Axuzakckoit obaactu. CoOpT XOpOIIO cOXpaHeH, OTHOCUTEABHO OAHOPOJAEH, MMeeT
xopoue XxaeOomeKkapHble KadecTBa, YPOKAlHOCTb B TOABI C OHNTHMAaAbHBIMU
ycaosusaMu gocrturaer 4o 3 T1/ra. CoaoMa OuyeHb HeXKHas, BBICOKO IIEHNUTCSI Kak
CTPOUTEABHBINI MaTepuaad AAsl BHyTPeHHell OTAeAKU JOMa, a TaKXKe ICIIOAb3YyeTCs B
KauecTBe KOpMa 4451 JKUBOTHBIX [6, 7].

Copr Kopaknartuk, peaxmii, Mopcl)ozlomqecm/[ CXOAHBIN C TBEPAON IIIIIEHULIEN,
MeeT AJAVHHBIE YepHBIe OCTH, KOAOCbS MeAKNe, OTHOCUTEeABHO KOMIIAKTHEBIE, YeM Yy
APYTUX MeCTHBIX copTOB. Taxoke BcTpeuaercs: copT TysATHUII - O4eHb peAKUIl COPT, 3epHO
KpymHOe, pacteHus Bpicokue. ITo caoBamM MecCTHBIX HaceAeHMII HTOT COPT OblA OYeHb
ypO>KaliHBIM, KPYITHO3€pHUCTBIM, 004a4aa XOpOIIUMH XAeDoleKapHbIMI KauecTBaMH,
HO BBICEBA/CSI HA HEOOABIIINX I1A0IIIaAsIX, B OCHOBHOM B AMYHBIX ITOACOOHBIX XO35IICTBAX
[6, 7].

I'enoTunmposaHme CTapogaBHMUX MECTHBIX COPTOB mnmeHunbl SSR
Mapkepamn. B mccaeaoBaHmsIx OBLAO MCIOAB30BAaHO 23 TeHOTUIIA CTapOAABHUX
MECTHBIX COPTOB MIIeHUIBI ¥ HIpoTrectupoBaHbl 50 MUKpOCaTeAAUTHBIMU
IpaliMepaMy, OTOOPaHHBIMM KaK MHPOPMaTIBHbIE MapKephl Ha OCHOBE AUTepaTypPHBIX
AaHHbBIX. V3 50 BrIOpaHHBIX HpaiiMepos 20 map IpaiiMepoB MOKa3aau CHennuKy u

roanMapPuaM Mexxay renorunamu (puc 1).

Puc.1. TeneTueckoe poACTBO 23 cTapOgaBHMX MeCTHBIX T€HOTHUIIOB IIIeHNUIIbI Ha

OCHOBaHUM gaHHbIX SSR-aHaamn3a.

B xoae mccaeaosannii Habop A0Kycos Obla cy>keH A0 13. B pesyaprate mo 13
MMKpaceTeAAUTHBIM AOKycaM OblAM BbIsIBAeHBI 41 aaaeap, ¢ 2-6 41ICAOM Ha AOKYC YTO B
cpeaHeM cocTapuaa 2.92 aaaean Ha A0Kyc (Tad 2). MakcumaabHOe KOAMdecTsa alaeleit
5 6p110 y a0Kycos Barc 182 1 Wmc 198, 1 4 y Barc 101 u y ocraapnbix-1io 2-3 aaaeas. I'lo
1ICCA@AOBAaHUAM CTapOAABHMX MECTHBIX COPTOB 03uMoI mmeHnisl B Cpegnem Bacroke

[20] uncao aaaeaen cocraBnaa cpeanee 5.7 aaaeAu Ha AOKYC.
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KospPunuent mapopmarusHoctu PIC onpesgeaseTcs criocOOHOCTBIO MapKepa
yCTaHaBAMBATh NOAUMOP(PU3M MOMYASIINN B 3aBYICMOCTH OT 4licAa OOHAPY>KMBaeMBIX
aaaeaell U paclHpejedeHUs UX YacTOT UM TeM CaMbIM DKBUBaJe€HTHa TIe€HHOMY
pasHOOOpa3nIo.

Kosdpurment wunpopmarusHOocTM Bcex usydeHHBIX SSR-mapxepos (PIC,
polymorphism information content) xoaebaacsa ot 0,24 (Wmce 198) a0 0.68 (Barc 182).
Kos¢pPpunuent nupopmarnmsaoctn TypeTckmx TBepabIx CTapOAaBHIX MECTHBIX COPTOB
nimeHu sl cocrasmaa 0.35 to 0.74 [4].

Cpeanee snauenme PIC, pasHoe 0.44, cOOTBETCTByeT AaHHBIM aHaAOTMYHBIX
nccAeA0BaHUIL. YPOBEeHb I'eHeTMYeCKOIO PacCTOSIHIS MeXAYy TeHOTUIIaMI Ka/leOAeThes
ot 0,8 % (Kapra-06yraait-4 n Ak-6yraait-3) 4o 77,8 % (Kspra-0yraait-3 n Kspia-oyraaii-4).
Beanunna rerepo3nroTHOCT B FeHOTUIIAX COOTBETCTBOBaAa B cpeaHeM (.58, mameHssch
or 0,4592 (GWM 165) ao 0.7269 (BARC 182). D¢ddextuBHOE UMCAO assesenm -
IOKa3aTeAb, XapaKTepU3YIOIINiI AOKYChl IIO 4YacTOTe BCTpedyaeMOCTU addedeil, — B
U3Y4eHHON TpyIIle reHOTUIIoB Bapeuposaao ot 1.9 (WMC 149) a0 3.6 (BARC 182), B
cpeaneMm 2.5 Ha AOKYC.

He- »ddextnBHOE 4MCAO asaeaeil UCIIOAb3YeThCs, AAs OLIEHKU TeHeTHYecKO
13MeHYMBOCTH. IloKazaTeap ne CBsI3aH C TETEPO3UTOTHOCTBIO IPOCTOI 3aBYICIMOCTBIO:
ne =1/(1-He), T.e. T0O Bean4dnHa, oOpaTHasI 401€ TOMO3UTOTHBIX A0KyCOB 0cobu [5].

He-nnaexc y nsydeHHbIx reHotuIios sBapupyet 0.72 (BARC 182) n 0.45 (GWM 165)
B cpeanem 0.58 Ha a0Kyc.

ITo pesyapratom SSR-anHaamsa OBLAO M3y4eHO TeHeTHYeCKOe pa3HOOOpasue
CTapOAaBHMX MECTHBIX COPTOB IIIIIEHNUIIB], ¥ OBIAO IOCTPOEeHO (puUAOTeHeTIyecKoe
AP€eBO, AeMOHCTPpHUPYIOIlee KAacTepu3alnio reHotumos (Puc.2.).

B aannonn UPIGMA aeHgporpaMMe 4YeTKO pa3feAnANCh 3 POACTBEHHBIX KaacTepa
(A,B,C).

Kaaccrep A pasaeaeHHbIN B cBOe BpeMsi elle Ha 5 cyOKAacTepoB BKAIOYaeT B ce0s
MakcuMaabHOe KoamdecTBO (9) reHotmmos. Ilepssrit cyOkaactep BkaAlO4aeT B ceOs
renotun Cypxak (UZBWL13-22) camblit pacripocTpaHEHHBIN B Y30eKucTaHe B yCAOBMX
Dorapsl, KOTOpBIN Obla palioHnpoBaH 50 TOABI ITPOIILAOTO BeKa M A0 CerOAHSIIHEroO AHs
BpICEBaeTCsl Ha Ooapmux naomaasx u Kmsma oyraanm (UZBWL13-7) Kusua Oyraait
(UZBWL13-7) cobpannbiin u3 ceaa I'ymartak Boricynckoro paitona CypxaHAapbUHCKOM
obaactu. B anaams Oblam BKAIOYeHB! 7 reHOTUNOB copTta Kusma 6yraait coOpaHHble 13
pasHbIX yyacTKoB. ['enHotunsl copra Kusma Oyraait Bcrpedaercs BO Bcex KAacTepax, I10
Tpu renoruna (UZBWL13-7, UZBWL13-3, UZBWL13-1) B nepsoM 1 aBa reHOTUIIa BO
propoM Kaacrepe (UZBWL13-5, UZBWL13-6) n oamn renorun (UZBWL13-17) B
TpeTbeM KaacTepe. DT1o TmoKaspiBaeT, yTo Copr Kusma Oyrgait mmeer 7 pa3HBIX
TeHOTUIOB. Bce »Tu copra mo Mop¢dpoaormyeckum IpusHakaM Mado OTAUYAANCDh, BCe
OHI UMeAM KpacHOe 3epPHO, BBICOKOPOCABIN, OCTUCTBIM ¥ BBICOKOYPO>KAVIHNUI, II0
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CpaBHEHUIO APYIMIMU CTapOJaBHUMU copTaMu. Bce »Tu copTa 1o Mop¢oa0rmyeckum
IpU3HakKaM MaJl0 OTANYAANCH, BCe OHU IMeAU KpacHOe 3epHO, BBICOKOPOCABI,
OCTHUCTBIVI M BBICOKOYPOKaMHNUI, IO CPaBHEHUIO APYIUMU CTapOAABHUMMU COpPTaMIL.
CaMmpIM OAM3KUM K DTUM T€HOTUIIOM MO (PUAOTEHUMN SIBASETbCS BTOPOI CyOKaAacTep
BKAIOYaomuii B cedsa copra Ak-Oyraan (UZBWL13-21), (UZBWL13-15) coOpanHbIx 13
Pa3HBIX PErMOHOB, HasbiBaeMblll ['pekkyM. DTOT copT (paKTHUecK OTHOCUTCA K
noasuay Greccum, mmeer Oeablli Koaoc, Oeaple octu u Oeabple 3epHa. Tpermit
cyOkaacrep obeaunset B cedst copt Kusna Hlapx (UZBWL13-30) nmeeT KpacHbIe 3epHa,
koaoc octuctoiil u Kanpakram (UZBWL13-29) (pasHoBugHOCTD graecuin) ¢ OTAMYHBIMU
xAeDoIleKapHbIMI  KayecTBaMli, CpeAHeil II0 BblcaTe M YCTOMYMB K IIaderaHuIo.
UYeTsepThlll cyOKAacTep BKAIO4aeT B ceOs 2 reHatuna Kwusma Oyraanm (UZBWL13-3),
(UZBWL13-1). Otgeanacs ot Bcex cyokaacrepos copT Xusut (UZBWL13-26) ipu sTOM
IIPUKPEIAeHHHIN K 4 cyOKkaacTepy. OT OCTaAbHBIX CTapbIX COPTOB STOT CTapOMECTHBIN
COPT OTAMYAIOT BeAMKOJeITHOe KayecTBO XAeDa, CpaBHMUTEABHO BBICOKMII ypoO>Kaii,
KPYITHOe 3epHO, KpellKas COAOMIHA U, 4YTO Ba’KHee BCero, OTANYHAsI 3\IMOCTOVKOCTb.

Kaacrep B Bkaiouaer B cebsi 7 TeHOTUIIOB CTapOJaBHMX MECTHBIX COPTOB
IIIeHNIIbl U pasdeasercs Ha 3 cyOkaacrepa. Ilepsriit cyOkaactep oObeanHseT B ceOst
Apa reHorunia I'pekkym (UZBWL13-10) u Ak Oyraanm (UZBWL13-24) 0Oawuskue 1o
IpoucxoxxaeHnio. Bropoir cybkaacrep Bkaiouyaet reHatumnsl Kopakmatuk (UZBWL13-
13) peaxuii, MopdpoOAOIMIECKM CXOAHBINI C TBEPAON IIIIIEHMIIEN, UMeeT AAVHHBIE
yepHble OCTM, KOAOChSI Me/Kle, OTHOCUTeAbHO KOMIIAaKTHbIe, YeM y APYIMX MeCTHBIX
coproB n HeuspecTHb1 (UZBWL13-19) .

Kaacrep C Bkamouyaer B ceOsi 7 Te€HOTUIIOB CTapOJapHUX MECTHBIX COPTOB,
pasdeaeHHbI Ipu 9TOM 2 cyOkaactepos. Ilepsriii cyOKaacTep BKAIO4aeT B ceOs copT
Cypxaxk (UZBWL13-11) n Kwusma 0yraain (UZBWL13-17). Copra HemU3BeCTHBIN
(UZBWL13-18) n Ak Oyraait (UZBWL13-23) He BKaIOYaeTcsl B ApyTue CyOKAacTephl HO
0A13KO CBsI3aHBI K IIepBOMY cyOKaacrepy. Brapoit cyOkaacrep Bkarouaer B ceOs copTa
Mycanmka (UZBWL13-28) u Ak 6yraan (UZBWL13-25). Copt Ilammax (UZBWL13-25)
TOXKe He CBS3aACs C APYITUMU cyOKaacTepaMn. Pe3yapTaTel  HalmmMx — MccAeAOBaHUIL
II0Ka3aAM, YTO CTapOJaBHVe MeCTHbIe COpTa MIIIeHUIIbI MMEIOT BBICOKYIO TeHeTUYeCKyIO
M3MEHYMBOCTD. I'eHeTueckoe pa3HOOOpas3us cTapoJaBHIX MECTHBIX COPTOB IIIIEHMIIBI
SBASIETBCSI aKTyaAbHOM TMOI, aHaAOTMYHBIE MCCAeAOBaHU:A OblAM IIpoBeseHbl [16]
Kahraman Gurcan nccaegosaa 70 gpeBHue copTa IIIIIEHNUIIBI, TaK/e KaK TeTpaIl10MAHast
U AUIIAOVIAHAS IIIIEHNUIA C IIeAyXOV, BMeCTe C IeKCarlAOMAHOI O3MMOJ IIIIeHUIIeN
(Triticum aestivum ssp. leucospermum Korn.), B OCHOBHOM aJanTHMpOBaHHBIE K
CYPOBBIM 3MIMHUM YCAOBUAM BOCTOYHO-aHATOAMIICKOTO pernoHa Typuumn. 70 apeBHue
copTa MIIIeHMIIbl OblAM pa3jeaeHbl Ha 2 OCHaBHBle Ipymmbl. I'pymnma A obeauHser B
OCHOBHOM AUIIA0MAHBIe TTonyAsarun T. monococcum u TetpanaouaHoi nomnyasanyn T.
dicoccum 1 koHTpOABHBEIX cOpTOB T. durum, B To BpeMsI Kak rpymia B moaHocrsio
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TaGamiia 1.

MI/IKPaCaTeililI/ITHbIe MapKepbl, MICTIOAb30BaHHbBIE 4451 OIIpeAeAeHN

reHeTm4eCckKkoro pa3Hoo6pa3Mﬂ CTapO4daBHUX MECTHBIX COPTOB ITIIIE€HUIIbI

Hueao /luTepaTrypHbI
Ne | IIpayimepnr | Pasmep amankona | amamk | PIC He ne .
VI ICTOYHVK
OHOB
1 BARC 101 114,119, 125,130 4 0.5946 | 0.6578 | 2.5 | Somers DJ et al.
(2004)
2 | BARC182 | 110,116,120,127,136 5 0.6785 | 0.7269 | 3.6 | Somers et al.,
2004
3 WMC 44 250,275,280 3 0.5169 | 0.5978 | 2.5 | Singh RP et al.
(1998)/ Lan
CXetal. (2014)
4 WMC 149 198,205 2 0.3663 | 0.4829 | 1.9 Somers
DJ and Isaac
P (2004)
5 WMC198 | 215,225, 248,254,275 5 0.2378 | 0.3458 | 1.8 | Somers et al.,
2004
6 GWM 11 225,230,235 3 0.5229 | 0.602 | 2.5 | Roder MS et al.
(1998)
7 | GWM165 216,224 2 0.3538 | 0.4592 | 1.8 | Somers et al.,
2004
8 | GWM 191 135,150,160 3 0.5362 | 0.6044 | 2.9 | Roder MS et al.
(1998)
9 | GWM 295 225,230,240 3 0.5837 | 0.6578 | 2.5
10 | GWM 413 115,120,125 3 0.5213 | 0.6045 | 2.5 | Roder MS et al.
(1998)
11 | GWM 512 150,165,175 3 0.4466 | 0.5327 | 2.2 | Roder MSet al.
(1998)
12 | GWM 513 125,150 2 0.3724 | 0.4948 | 1.9 Roder et al.,
1998
13 | BARC74 175,190,225 3 0.5869 | 0.6611 | 2.9 Lowe et al.,
2011
41 6.693
2.92 0.447 0.58 2.5

BKAIOYaeT TeKcall10MAHble copTa o3uMoit nireHnusl [16]. Ozlem ATES xapakrepusosaa

20 CTapOodapHMX O3MMBIX COPTOB ITIIEHUITbI [17] KOAA€KeKIMaHNPOBAaHHBIX U3 Pa3HBIX

pernonos Typrumn. CoraacHo geHAporpaMme cCTapoJaBHME COpTa MATKOM IIIIeHMIIBI

ObLAK CIPYIIIINMPOBaHbl B 2 OCHOBHBIX KaacCTepoB, a YT OCHOBHbBIE CEKINUU ObLAU

pasaeaeHbl Ha HECKOABKO ITOATIPYIIII. DTO Ba’kKHO TreHeTuYecKas COKpOBUIITHMIIA U
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II0Ka3aTeAb TOTO, UYTO MeCTHBbIe COpPTa BCe ellle OYeHb Ba>KHBI B KauecTBe 3apOAbIIIeBOol
I11a3Mbl AAs1 ceAeKIMOHepoB pacreHmii. Takum oOpaszam U3 Iectu oOpasljoB JBa
obOpasnia Kusna 0yraain 6AmsKkue 1o HyKAeoTUAHOM 110cAe40BaTeAbHOCTY, BKAIOYaAMCh
K IIepBOMY KAacTepy, 4Ba APYIMX-KO BTOPOMY KaacTepy. /lBa 13 HUX OblAM OAMBKM K
copry Cypxak. Ilputom oauH eauHCTBeHHBII oOOpasen copra Kwusma Oyraaii,
cobpannble 13 KarmkagapbeuHckoit oOaactu Obla O0amsok copry Cypxak Takxke
COOpaHHBIN U3 H9TUX palioHOB. TaKylo Ke KapTHHYy MOXKHO HabAa104aTh 1 110 copram OK
Oyraait. 5 TeHOTUIIOB HTOIO COpTa, BKAIOUEHHBIE B aHAAM3, PaCIIOAOXKEHBI B Pa3HBIX
KJAacTepax, XOTs IIO ABa TeHOTMIIa PacloJO0KeHHble B IIepBOM U BTOPOM KJacTepe
O0am3ku ApyT K apyry. VIaTepecHo, To uto obpasnnl copra Ok Oyraai BCTpedaroTcs
TOABKO B AByX oOaactax-Kamkagapps m JKmaszax, cpeam oOpasiioB, cOOpaHHBIX U3
Cypxanaapbunckont o0aactu, Ak Oyraait He Bcrpedaercsa. OauH U3 caMbIX CTapO4aBHIUX
coptos copT Xusut (UZBWL13-26) u coprt Ilammak (UZBWL13-25) otgeanance ot Bcex
II0AKAacCCOB, a TAaK>XKe caMI TOXKe ObLAM JadeKM APYT OT Apyra. /lBa copTa, He UMeloIe
Ha3BaHMe, OblAM OObeAVMHEHBbI B ABYX COBEpIIEeHHO pa3HBIX KaacTepaX. OAMH M3 HMX,
04130k K TBepaoMy copTy Kopakmatmk, a BTOpoOil OblA BblAedeH KaK OTAeABbHBIN

roaxAaccrep.

Dendrogram
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UZBWL13-7
UZBWL13-21 !
UZBWL13-15 !
UZBWL13-30 !
UZBWL13-29 ! e
UZBWL13-3 !
UZBWL13-1 ! ]
UZBWL13-26
UZBWL13-10 | .

UZBWL13-24 ! |7

UZBWL13-8

UZBWL13-13
UZBWL13-19 I
UZBWL13-6 |

UZBWL13-5 ]
UZBWL13-11
UZBWL13-17 ! ]

UZBWL13-18 I I_

UZBWL13-23
UZBWL13-28 |

UZBWL13-12 ! I—

UZBWL13-25

0,8740856 0,6740856 0,4740856 0,2740856 0,0740856 -0,125914
Similarity

Puc.2. DaekTpodoperpaMma NpoaykTos ammandukanyum remomaon JAHK

CTapOAaBHMX MeCTHBIX COPTOB MINTeHNITbI IIpaiiMepoM Xbarc 182.

BbIBOA. CpaBHI/ITeAI)HbIﬁI aHaA3 IeHOTUIIOB BbISIBUA O6I_T_H/Ie 3aKOHOMEPHOCTMN.
CTapOAaBHVIe COopTa O6’L€AI/IH}IIOTC}I B KpYIIHbIE€ KAACTE€Pbl, HE3aBVICIMO OT UX

reorpa(pueckoro MpOMCXOKAeHNUs M MecTa IoaydeHns. ToABKO OTAeabHBIE OOpasIibl,

54



INTERNATIONAL SCIENTIFIC JOURNAL "MODERN BIOLOGY AND GENETICS" 2024 Ne4 (10)  ISSN:2181-3396 (

C06paHHbIe "3 OAUBKUX paI7IOHOB O6’I)€,ZI,I/IH}IAI/ICI) B O4VH MaAbIl Kaacrep. Takum

o6pa30M, HOAy‘-IGHHbIﬁ AaHHBIE KAaCT€PHOTO aHaal3a IIOKa3bIBalOT, YTO BCE

crapodaBHue COpTa IMeeT pa3Hoe IIPOUCXOKA4eHre U JBASIOTCI YHUKaAbHbIMU

copTamm.
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SOME MORPHOLOGICAL CHARACTERISTICS OF COTTON GENOTYPES

WITH DIFFERENT ORIGINS UNDER OPTIMAL AND WATER-DEFICIT

CONDITIONS
J.Sh.Shavkiev!, A.Makamov 2Kh.Sh.Tulkinova?
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Abstract: This article presents an analysis of some morphological characteristics of

upland cotton (G. hirsutum L.) varieties and lines of interspecies and intraspecies origin,

cultivated under optimal water supply (control) and water-deficit (experimental) conditions. The

experiment results showed that under water-deficit conditions, the highest indicators for main

stem height, number of fruiting branches, total number of bolls per plant, and number of opened
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bolls were recorded in the T-1050 line. Genotypes such as T-1002, T-1003, Navbahor-2, T-1048,
T-1001, and Arg’umon showed minimal changes in these traits under water-deficit conditions
compared to the optimal water supply. Based on the data and experiments, it is recommended to
grow genotypes T-1001, T-1002, Navbahor-2, Arg'umon, and T-1050 in water-scarce regions in
the coming years and to use these genotypes as valuable initial material for breeding drought-

tolerant cotton varieties.
Keywords: G. hirsutum L., cotton, water deficit, varieties, lines, stress, trait.

HEKOTOPBIE MOP®OAOTNYECKUE XAPAKTEPUCTUKN TEHOTUIIOB
XAOITYATHHUKA PASHOI'O ITPONCXOKAEHUS B YCAOBUAX
OIITUMAABHOTO N1 AEOUIINTHOI'O BOAOCHABKEHUS
K.II.IMMaskues!, A.Makamos?, X.III.Ty aknmHosa3

"Mnemumym zenemuxu u aKcnepumenmarbHou 0uorozuu pacmerui Axademuu HAyK

Vsoexucmana, Tawkenm, Y3bexucman
Coomeemcmeyroujuti agmop email: jaloliddinshavkiev1992@gmail.com

2[Jenmp zeromurxu u ouourpopmamuxu Axademuu nayx Ysoexucmana, Tauxenm,
Ysoexucman
SYupuukckuii 2ocydapcmeeriiviii nedazozuveckuil yrusepcumem, Yupuui, Ysbexucman

Annomayusn: B Odannoit  pabome  npoaHaAusuposarvl  MOpPorozuveckue
xapaxmepucmuxy copmos u Aunuil xronuamuuxa (Gossypium hirsutum L.) mexeudosozo u
BHYMPUBUI06020 NPOUCXOKOICHUS, BVIPAUEHHDLX 6 YCAOBUAX ONMUMAALHOZ0 6000CHAOXKEHUA
(xormpoav) u depuiyuma 600vl (axcnepumerim). Pesyromamvi nokasaru, 4mo 6 YCAOGUSX
depuruma 600bl HAUGLICULUE TOKASAMEAU 1O 6bICOME 2AA6HO20 CMeOAs, KOAUUECHEY
NA0JOHOCAUUX 6emeetl, 00ueMy KoAuuecmsy Kopobouek Ha pacmeHue U KOAUUECHeY
packpoimoix Kopobouex Oviau saduxcuposarivt y Auruu T-1050. I'enomunwv, maxue kax T-
1002, T-1003, Navbahor-2, T-1048, T-1001 u Arg'umon, noxasaru MUHUMAALHOE CHUXEHUE
amux mnoxasamerett 6 YcAosuAx Odepuiyuma 600l N0 CPAGHEHUIO €  ONMUMAALHBIM
sodocra0xeruem. Ha ocHo6aAHUU NOAYHEHHOIX OAHHOIX U Pe3yAbmamos IKcHnepuMeHma
pexomendyemca svipaujusamo cenomunevt T-1001, T-1002, Navbahor-2, Arg’umon u T-1050 6
pezuoHax ¢ HedocmamouHbviM 6000CHADXKeHUeM. Dmu 2eHOMunvl maxxe Mozym 0bimb
UCNOAD306AHDl KAK UeHHBIU UCXOOHVITE MAMEPUAL OASL CeAeKUUU 3ACYXOYCMOUUUBHIX COPINOE
XAONUAMHUKA 6 0YOoyuieM.

Karouesble caoBa: Gossypium hirsutum L., xaom4aTHUK, Ae(pULIUT BOABI, COPTa,
AVIHIY, CTpece, IIPU3HaKIUL.

Introduction. Cotton (Gossypium hirsutum L.) is a globally significant fiber crop.
It is the world's most widely used natural fiber, serving as a raw material for clothing,
household items, and various industrial goods. Cotton is also a major source of income
for farmers and workers worldwide. This versatility makes cotton a valuable

commodity, which is in high demand globally. Additionally, its relative affordability
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makes it accessible to consumers, further cementing its position as one of the most
popular fibers worldwide [1].

Water scarcity conditions significantly affect plant growth and development,
leading to reduced yields. However, increasing crop productivity is crucial for ensuring
global food security as the population continues to grow. Episodes of drought are
becoming more frequent, with varying intensities and durations. Drought stress
disrupts essential processes in plants, such as germination, plant height growth, stem
diameter expansion, leaf formation and size, dry matter accumulation, flower and fruit
production, and overall plant maturity. Nevertheless, plants exhibit certain
morphological adaptations to cope with drought stress, including reducing water loss,
enhancing water uptake, and maintaining tissue hydration. Some plants complete their
life cycles before the onset of drought as an avoidance mechanism. Studying the
morphological impacts of drought stress and plant responses to water scarcity can help
identify and develop drought-tolerant genotypes for breeding programs [2].

Global climate change continues to exacerbate agricultural productivity losses due
to water scarcity. Research suggests that by 2050, rising temperatures (by 2—-4°C) and
reduced precipitation could result in a 30% decline in crop yields [3]. Among various
abiotic stresses, water scarcity is one of the primary factors limiting cotton yields [4].

Water is a fundamental factor for plant growth, development, and yield
formation. As a glycophyte, cotton has moderate drought tolerance compared to other
major crops. While crops like maize are known for their drought resistance in hot and
arid climates, cotton is typically not classified as a drought-tolerant crop [5]. However,
it exhibits good adaptability to semi-arid regions [6].

Key developmental stages in cotton, such as flowering and boll formation, are
highly sensitive to water scarcity. Severe water stress makes it challenging to retain
bolls on the plant [7]. Under such conditions, the number of bolls per plant and cotton
yield significantly decrease [8]. Sudden episodes of water scarcity can lead to drastic
yield reductions and pose a severe threat to sustainable production systems [9].

Cotton is a valuable industrial crop cultivated in many regions of the world,
including both developed and developing countries [10]. Cotton processing and textile
industries employ millions of people and contribute significantly to the GDP of
countries such as Uzbekistan, Australia, Greece, India, China, and Pakistan [11].
Uzbekistan ranks fifth globally in cotton production and fourth in cotton export,
making it one of the leading cotton-producing countries. Approximately 93% of the
cotton fields in Uzbekistan are sown with medium-fiber varieties [12].

The ongoing global climate change is causing rising temperatures and sharp
declines in relative humidity during summer months, resulting in atmospheric and soil
drought conditions. Addressing these challenges requires the development and
adoption of water-saving agro-technologies and the breeding of drought-tolerant cotton
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varieties with high water-use efficiency. These efforts are among the most pressing
priorities for global cotton research.

Modern genetic and breeding research focuses on creating cotton varieties that
meet contemporary demands. This includes medium-fiber cotton varieties and the
utilization of Uzbekistan’s cotton germplasm, which boasts superior fiber properties
and resilience to environmental stresses. Research aims to evaluate the response of
cotton varieties, lines, and hybrids to water scarcity, identify drought-tolerant
genotypes, and use these findings to breed drought-resistant cotton varieties.

In line with Uzbekistan’s "Development Strategy of New Uzbekistan," one of the
key tasks is to create and implement new agricultural crop varieties adapted to local
soil and climatic conditions. Studying the morphological and agronomic traits of
upland cotton varieties under water-deficit conditions is scientifically and practically
significant for obtaining promising breeding materials [13].

To support the development of Uzbekistan’s cotton industry, new varieties must
not only have high yields and superior fiber quality but also be resistant to abiotic
stresses, including drought. The increasing water scarcity due to climate change directly
impacts crop yields and quality. To mitigate these effects, introducing drought-tolerant
varieties is essential.

Like other countries, Uzbekistan faces serious drought-related challenges due to
irrigation water shortages. Cotton, a critical agricultural product for Uzbekistan,
generates significant foreign exchange revenue as an export commodity and supplies
raw materials to the expanding domestic textile industry. Cotton yield is crucial for
Uzbekistan’s economy but is often limited by insufficient irrigation or low rainfall
during its growth and development stages. Additionally, declining groundwater
reserves and high energy costs exacerbate these challenges.

In response, global breeders are prioritizing the development of drought-tolerant
cotton germplasm. Although initial efforts in this area have shown promise, the
research remains in its early stages [14]. Studies indicate that drought tolerance is most
valuable when influenced by significant genetic components. The presence of additive
gene effects ensures rapid progress in developing drought-resistant cotton varieties.
However, information on the genetic control of drought tolerance in G. hirsutum L.
remains limited.

Drought is a major factor in reducing cotton yield, primarily due to irrigation
water shortages. Developing drought-tolerant varieties is a critical priority for cotton
science. Climate change projections suggest that water scarcity will worsen in the
coming years, making it a significant obstacle to crop production worldwide. As a
result, there is an increasing need to develop drought-tolerant varieties [16-18].

While some researchers classify cotton as a drought-tolerant crop, water scarcity
can still significantly reduce its yield, similar to other crops. Water deficiency negatively
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affects cotton’s morphological, physiological, and yield traits [19-22]. Current research

focuses on studying the relationships between drought resistance, morphological and
agronomic traits, and physiological characteristics in cotton to identify drought-tolerant
varieties [24,30]. Various morphological traits are used to manage genetic variability
and select drought-resistant genotypes [31, 32].

Water scarcity strongly impacts cotton’s physiological mechanisms. Prolonged
drought can be detrimental to cotton plants, with the highest water demand occurring
during the flowering stage. Persistent drought stress during flowering can cause
significant yield losses due to reduced boll retention [33]. The impact of drought on
cotton yield depends on the timing and severity of water stress. Studies have shown
that sudden drought episodes during flowering and boll formation lead to reduced leaf
area, lower photosynthetic activity, and substantial yield losses.

To study the morphological and agronomic traits of cotton varieties and lines of
different origins under optimal and water-deficit conditions.

Methods and Methodology. Field experiments were conducted in 2023 at the
Durmon experimental field site of the Institute of Genetics and Experimental Plant
Biology of the Academy of Sciences of Uzbekistan, located in the Qibray district of the
Tashkent region. The soil of the experimental field was characterized as low-humus
typical sierozem with a medium sandy texture. The terrain was slightly sloping, non-
saline, and showed minimal damage from Verticillium wilt. Groundwater was located
at a depth of 7-8 meters.

The climate of the experimental site is highly variable. Summers (June, July, and
August) are characterized by extreme heat, while winters (particularly December and
January) experience sharp drops in air temperature. The site experiences 175-185 sunny
days annually, with a frost-free period lasting 200-210 days. Precipitation occurs mainly
in autumn, winter, and spring, while summers are dry, necessitating artificial irrigation
for cotton cultivation [34].

Experimental Design. The seeds of experimental and control variants were
planted under two different water regimes:

Optimal water supply: Irrigation scheme of 1-2-1 with a total water consumption
of 4800-5000 m?/ha, including pre-sowing irrigation.

Water-deficit conditions: Irrigation scheme of 0-1-0 with total water consumption
of 1500-1800 m3/ha, including pre-sowing irrigation.

The water-deficit condition simulated drought by reducing the number of
irrigations during the full flowering stage and omitting irrigation before and after
flowering. Agricultural practices, including weeding and fertilization, were uniformly
applied under both water regimes [34-35].

Sowing was carried out in the third week of April using a 90 x 20 x 1 planting
scheme on marked fields. Seeds were sown at a depth of 4-5 cm. The experimental
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materials (varieties and lines) were planted using a randomized design in three
replications, with each replication containing two rows of 25 hills per row. Inter-row
cultivation and weeding were performed in conjunction with irrigation.

Material. The study used varieties and lines of cotton (G. hirsutum L.) of different

genetic origins as research objects (Table 1).

Table 1.
Cotton Varieties and Lines of Different Genetic Origins
Genotypes Origin Genotypes Origin
T-1001 G. hirsutum L x G.trilobum L. Zafar G. hirsutum L x G. hirsutum L
T-1002 G. hirsutum L x G.trilobum L. T-500 G. hirsutum L x G. hirsutum L
T-1003 G. hirsutum L x G.trilobum L. Hosilot G. hirsutum L x G. hirsutum L
G. hirsutum L x (G. thurberi x G. _ ‘
T-924 T-1048 G. hirsutum L x G. hirsutum L
anomalum)
G. hirsutum L x (G. thurberi x G. , ,
Navbahor-2 T-1023 G. hirsutum L x G. hirsutum L
anomalum)
Armug'on G. hirsutum L x G. hirsutum L T-1033 G. hirsutum L x G.thurberi L.
Gulshan |(G. hirsutum L x (G.anomalum x G.stocksii)] T-1037 | G. hirsutum L x G.sturtianum L.
Sadaf G. hirsutum L x (G.thurberi x G.raimondii) | T-1024 G. hirsutum L x G. bickii L.
T-860 G. hirsutum L x G. hirsutum L T-1068 G. hirsutum L x G. hirsutum L
) ) G. hirsutum L x (G. thurberi x G.
C-6524 G. hirsutum L x G. hirsutum L T-1050
anomalum)
Zamin G. hirsutum L x G. hirsutum L Guliston | G. hirsutum L x G. hirsutum L

Results. Plant Height under Optimal and Water-Deficit Conditions. When
evaluating the main stem height of cotton plants under optimal water supply and
water-deficit conditions, the interspecies T-1050 line exhibited the highest value
(112.63+3.15 cm) under optimal conditions, while the lowest value was recorded in the
T-1002 line (85.69+2.59 cm).

Under water-deficit conditions, the highest main stem height was again observed in the
T-1050 line (96.49+2.89 cm), whereas the lowest heights were recorded in the T-860
variety and the T-1033 line (77.47+3.2 cm and 78.33+3.24 cm, respectively).

Number of Fruiting Branches under Optimal and Water-Deficit Conditions.
Under optimal water supply, the highest number of fruiting branches per plant was
observed in the T-1050 line (12.97+0.3), while the lowest was recorded in the T-500 line
(8.98+0.25). Under water-deficit conditions, the T-1050 line also displayed the highest
number of fruiting branches (12.1+0.15), while the T-1048 line recorded the lowest

(7.7940.23). Compared to plants grown under optimal conditions, a reduction in the
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number of fruiting branches was observed in water-deficit conditions. However, no
significant decrease was noted in certain genotypes such as T-1002, Navbahor-2, Zamin,
Zafar, T-1037, and T-1024 (Table 2).

Table 2.
Plant Height and Number of Fruiting Branches under Optimal and Water-Deficit
Conditions
Cotton Optimal Condition Water-Deficit Optimal Condition Water-Deficit
varieties Condition Condition
and lines Mean+SE SD | MeansSE SD MeantSE | Mean+SE SD Mean+SE
T-1001 902729 | 502 | 834294 | 509 | 10,93+0,84 1,45 8,67+0,73 1,26
T-1002 85694259 | 4,49 | 8583%3,18 | 551 | 9,89+0,9 1,56 9,43+0,49 0,84
T-1003 89,7742,89 | 501 | 89,1718 | 3,12 | 11,95:0,36 0,63 9,4+0,39 0,68
T-924 94,97+3,12 | 540 | 90+191 331 | 10,2406 1,05 9,79+0,35 0,60
Navbahor-2 | 87,19+2,92 | 506 | 8652:29 | 503 | 10,7+0,33 0,56 10,28:0,29 0,50
Armugon | 9153294 | 510 | 84,13:299 | 517 | 9,330,44 0,76 8,59+0,32 0,55
Gulshan 95,8+2,93 5,07 88,7+2,97 5,14 10,15+0,52 0,91 9,04+0,23 0,40
Sadaf 93,97+3,55 6,15 | 81,57+3,12 5,40 9,16+0,4 0,69 8,25+0,38 0,66
T-860 96,3+2,95 511 77,47+3,2 5,54 10,05+0,29 0,51 8,67+0,29 0,50
C-6524 96,124291 | 504 | 89,45:3,06 | 531 | 11,18+0,67 1,17 9,58+0,37 0,64
Zamin 91,58+2,93 5,07 | 89,75+3,18 5,50 9,14+0,29 0,50 9,2+0,35 0,60
Zafar 9597297 | 515 | 82,93x4,05 | 7,01 | 10,62+0,38 0,66 10,48+0,6 1,04
T-500 9501293 | 507 | 86,03+2,06 | 357 | 898+0,25 0,43 8,12+0,44 0,76
Hosilot 9323+3 | 520 | 93,13+1,68 | 292 | 11,01x0,27 0,47 8,22+0,32 0,55
T-1048 8933324 | 561 | 88,6331 | 536 | 10,41+0,87 1,51 7,79+0,23 0,40
T-1023 89,03£3,19 | 553 | 83,87+2,05 | 3,56 | 10,96+0,39 0,68 8,99+0,23 0,40
T-1033 100,33+3,02 | 523 | 7833324 | 561 | 10,75:0,46 0,80 9,42+0,3 0,52
T-1037 94,47+43,73 | 6,47 | 80,67+1,84 | 3,18 | 10,49+0,58 1,00 9,96+0,57 0,98
T-1024 95,1743,03 | 525 | 88,49+4,16 | 7,20 | 10,02+0,59 1,03 9,73+0,44 0,76
T-1068 96,65¢1,75 | 2,53 | 89,5¢2,06 | 357 | 9,29+0,61 1,06 8,1120,31 0,53
T-1050 112,63+3,15 | 546 | 96,49+2,89 | 500 | 12,97+0,3 0,52 12,1x0,15 0,26
Guliston | 1039+4,18 | 7,25 | 89,3207 | 3,58 | 11,77+0,59 1,02 8,86+0,29 0,50

Total Number of Bolls per Plant. Under optimal water supply, the T-1050 line
produced the highest number of total bolls per plant (14.92+0.96), while the lowest was
recorded in the T-1068 line (11.06+1). Under water-deficit conditions, the highest
number of total bolls per plant was again observed in the T-1050 line (12.92+0.41),
whereas the lowest was recorded in the Sadaf variety (7.27+0.31).

Number of Opened Bolls per Plant. For the number of opened bolls, the T-1050
line showed the highest value under optimal water supply conditions (13.15+0.88),
while the lowest was observed in the Zamin variety (8.79+0.77). Under water-deficit
conditions, the T-1050 line also displayed the highest number of opened bolls per plant
(10.15+0.43), whereas the lowest values were recorded in the T-860 and Zamin varieties
(5.81+£0.23 and 5.84+0.42, respectively), as well as the T-1048 line (5.83+0.24). A

significant reduction in the number of opened bolls was noted under water-deficit
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conditions compared to optimal conditions. Genotypes such as T-860, T-1048, and T-

1023 showed a marked decrease in the number of opened bolls under water-deficit
conditions (Table 3).

Total and Opened Bolls per Plant under Optimal and Water-Deficit Conditions

Table 3.

Cotton Optimal Water-Deficit Optimal Water-Deficit
varieties Condition Condition Condition Condition
and lines | Mean+SE | SD Mean+SE SD Mean+SE | SD | Mean+SE SD

T-1001 12,34+0,86 | 1,48 | 9,39+0,61 1,05 | 10,15+0,91 | 1,63 | 7,31+0,35 | 0,61

T-1002 12,18+0,88 | 1,53 | 9,15+0,58 1,00 | 11,17+0,88 | 1,54 | 7,81+0,25 | 0,43

T-1003 12,36+0,74 | 1,28 | 9,95+0,29 0,50 | 11,04+0,84 | 1,48 | 8,43+0,32 | 0,56

T-924 12,32+091 | 1,62 | 9,67+0,54 | 0,94 | 10,33+0,95 | 1,61 | 7,75+0,25 | 0,43
Navbahor-
2 13,23+09 | 1,56 | 10,27+0,43 | 0,74 | 9,31+0,85 | 1,47 | 7,1840,18 | 0,31
Armug'on | 12,16+0,92 | 1,64 7,89+0,44 | 0,76 | 9,59+0,59 | 1,02 | 6,99+0,26 | 0,45
Gulshan |12,1+£1,102 | 1,77 | 8,61+0,36 | 0,62 | 10,1£0,91 | 1,57 | 6,99+0,11 | 0,19
Sadaf 11,69+1,06 | 1,73 7,27+0,31 0,54 | 10,11+0,76 | 1,38 | 6,75+0,24 | 0,42
T-860 13,45+0,87 | 1,50 816+044 | 0,76 | 11,9+1,05 |1,73 | 5,81+0,23 0,4
C-6524 12,55+0,7 | 1,22 | 9,36x0,54 | 0,93 | 10,31+0,91 | 1,57 | 7,07+0,46 0,8
Zamin 12,24+1,11 | 1,92 8,87+0,45 0,77 | 8,79+0,77 |1,40| 584+042 | 0,73
Zafar 12,69+1,17 | 2,03 9,65+0,2 0,35 | 10,69+0,89 | 1,53 | 7,45+0,39 | 0,68
T-500 11,95+1,12 | 1,94 8,6+0,32 0,56 | 10,41+1,05 | 1,74 | 6,57+0,2 0,35

Hosilot | 12,22+0,73 | 1,26 | 9,35+0,22 | 0,37 | 11,32+1,07 | 1,86 | 6,53+0,29 | 0,51

T-1048 11,96+1,07 | 1,75 7,93+0,18 0,31 | 11,47+0,89 | 1,54 | 5,83+0,24 | 041

T-1023 13,49+1,16 | 2,00 8,28+0,2 0,35 | 12,58+1,09 | 1,92 | 6,9+0,25 0,44

T-1033 13,11+0,89 | 1,55 | 9,58+0,28 048 | 12,04+1,02 | 1,69 | 7,12+0,18 | 0,31

T-1037 13,09+1,12 | 1,93 | 9,73x0,24 | 0,41 9,93+09 |1,55| 6,1+0,25 0,42

T-1024 11,93+1,03 | 1,68 8,55+0,3 0,52 10£0,88 | 1,52 | 6,91+0,24 | 0,41

T-1068 11,06+1 1,73 7,88+0,26 | 0,45 | 9,47+0,85 |1,49| 6,68+0,42 | 0,73

T-1050 14,92+096 | 1,66 | 12,92+0,41 | 0,72 | 13,15+0,88 | 1,52 | 10,15+0,43 | 0,75
Guliston | 13,81+1,16 | 2,01 | 10,35+0,52 | 0,89 11,7+0,66 | 1,15 | 8,13+0,15 | 0,26

Conclusion. Based on the results of our experiment, it can be concluded that the

genotypes belonging to G. hirsutum L. exhibited varying degrees of reduction in main

stem height, number of fruiting branches, total boll count, and opened boll count under

water-deficit conditions compared to optimal water supply conditions. Under water-

deficit conditions, the T-1050 line demonstrated the highest values for main stem height,
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number of fruiting branches, total boll count, and opened boll count. Genotypes such as T-
1002, T-1003, Navbahor-2, T-1048, T-1001, and Arg’'umon showed minimal changes in
these traits under water-deficit conditions relative to optimal water supply conditions.
Based on the data and experimental results, it is recommended to cultivate genotypes T-
1001, T-1002, Navbahor-2, Arg'umon, and T-1050 in water-scarce regions. These genotypes
also hold significant potential as valuable initial materials for breeding drought-tolerant
cotton varieties in the coming years.
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STUDY OF DROUGHT TOLERANCE INDICES OF COTTON GENOTYPES
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Abstract: The article presents an analysis of drought tolerance indices for screening
varieties and lines of medium fiber cotton (G. hirsutim L.) under water deficit stress conditions.
When medium fiber cotton genotypes were studied according to water deficit resistance indices
in different water regimes, T-1001, T-1002, Navbahor-2, Guliston and T-1050 cotton varieties
and it was found that lines are resistant to water deficit. On the contrary, it was found that
Samara, C-6524, Zamin, T-1037, T-1023 cotton varieties and lines are resistant to water deficit.
It shows the feasibility of planting genotypes T-1001, T-1002, Navbahor-2, and T-1050 in water
deficit regions and using them as a valuable starting material in the selection of cotton for
drought resistance.

Key words: G. hirsutum L., cotton, water deficit, varieties, line, genotype.

VI3YUEHUE ITOKA3ATEAEN 3ACYXOYCTOMUYNUBOCTU TEHOTUIIOB
XAOITYATHUKA

X.II.Tyaknuosa', JK.II.IlaBknes?, A.A.A311MOB>

npunkcknii l'ocysapersennniii [leaarormueckuit Yuusepcurer, Unpunk, ¥Y30ekncran
2Juctutyt I'enetnkn n OkcniepuMeHnTaabHoM brioaorun Pacrennint Akagemnn Hayk
Y30ekncrana, Tammkent, Y30ekucrad

*Coomeemcmesyroujuit asmop email: jaloliddinshavkiev1992@gmail.com

Annomavus: B cmamve npedcmasien anarus noxkasameei 3acyxoycmoudusocmu OAs
0MOOPOUHBLX COPMOE U AUHULL cpedHe60A0KkHUCm020 xAonwamtuka (G. hirsutim L.) 6 ycaosusx
cmpecca 6001020 depuryuma. Ilpu usyuernuu 2eHomunos cpeoHe60A0KHUCHO0Z0 XAONUAMHUKA 10
NOKA3AMEAAM  YCMOUMUCOCTIU K 600HOMY OJePpuuuUmy 6 pasHolx 600HBIX PeXUMAx OblAU
gviopariot  copma  xaonwamnuxa T-1001, T-1002, Hasbaxop-2, TI'yaucmon u T-1050 u
YCMaHOoBACHO, UMO AUHUU YCMOUUUEHl K 600HOMY Jedpuiumy. Hanpomus, ycmarnosaeHo, umo
copma u Aunuu xaonuamuuxa Camapa, C-6524, 3amumn, T-1037, T-1023 ycmotiuusor x
depunumy 60dvl. Imo noxasviéaem verecoodpasrocmo 6osdervisanus zenomunos T-1001, T-
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1002, Hasbaxop-2, T-1050 s pezuorax ¢ depuyumom 600vl U UCHOALIOSAHUSL UX 6 KAUECIEe -
1eHH020 UCX00HO020 MAMEPUANT 6 CCACKUUU XAONUAMHUKA HA 3ACYX0YCMOUYUEOCHD.

Karouesbie caoBa: G. hirsutum L., xA0mm4aTHNK, Ae(PUILINT BOABI, COpTa, AVHUS,
TeHOTUIL.

Introduction. Global demand for water and energy. By 2030, the need for water
is expected to increase by 6.9 trillion cubic meters. This is 40 percent of the available
water reserves. Cotton is one of the most important textile crops in the world,
producing natural and high-quality fiber. For example, the production and use of cotton
in 2017/18 is forecast to be 25.1 million tons, and the volume of world cotton production
will increase to 26.1 million tons in 2026 [1].

The genus Gossypium is represented by more than 50 species divided into two
groups: diploid (2n = 2x = 26) and tetraploid (2n = 4x = 52) [2-4]. In addition, 45 of the
species are diploid, and the remaining five species are tetraploid [4]. Among them, only
diploid species (G. arboretum L., G. herbaceum L.) and tetraploid (G. hirsutum L. and G.
barbadense L.) are grown [5,6].

Gossypium species have a morpho-biological variation ranging from annual crops
to trees. All commercially grown cotton varieties are selected from two species (G.
hirsutum L. and G. barbadense L.). G. hirsutum L. is the most cultivated species as it
accounts for 90% of the total cotton production in the world [7-10]. Currently, the area
of cotton cultivation in the world is 35 million hectares, of which about 1.0 million
hectares are in Uzbekistan, where cotton is grown in different climatic conditions [11].
The total production of cotton fiber in Uzbekistan was 2800 tons [12, 13].

Drought has a major impact on crop yield, root development and system, leaf
area and plant height. Compared to last year, cotton production decreased by 25-35%
due to high temperature and water compared to last year [14, 15]. Due to the depletion
of water resources over time, the demand for water tolerant genotypes is increasing.
Cotton has a higher resistance to abiotic stresses than other major crops. However,
extreme environmental conditions such as drought affect cotton growth, yield, and
even fiber quality [16-25].

Drought tolerance indices provide an efficient way to screen a wide range of
germplasm in crop plants. Research on drought tolerance is very limited in screening
large genotypes in cotton. Various drought tolerance indices provide a degree of
drought tolerance based on yield loss against drought stress, and these indices have
been used to screen many genotypes under drought stress conditions [26-28].

Purpose of the study: Assessment of drought resistance indices of intraspecific
and interspecific cotton genotypes.

Research methodology and method. Field experiments were carried out in 2023

at the Dormon experimental base of the Institute of Experimental Biology of Genetics
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and Plants of Academy of Science of Uzbekistan, located in the Kibray district of the
Tashkent region. The soil of the experimental field is low-humus, typically gray, and
the mechanical composition is moderately sandy. The relief is slightly flat, non-saline,
and slightly affected by verticillium wilt. The groundwater is deep (7-8 m). The climate
is highly variable, with summer (June, July, August) characterized by high
temperatures, and winter (especially December and January) by a sharp drop in air
temperature. Sunny days 175-185 days, frost-free period 200-210 days. It rains in
autumn, winter and spring, and is dry in summer. This requires artificial irrigation of
cotton [29].

The seeds of the experimental and control variants are divided into 2
backgrounds, which differ in water regime, background of optimal water supply
(irrigation scheme 1-2-1, the total amount of water used when calculating with seed
water is 4800-5000 m3/ha), planted against the background of water deficit (irrigation
scheme 0-1-0, the total volume of water consumed in the calculation for seeding water is
1500-1800 m3/ha). [29]. In this case, the simulated drought, that is, a background of
water deficiency, was created by reducing the amount of irrigation during the gross
flowering of plant vegetation and the absence of irrigation before and after flowering.
Agrotechnical measures were carried out identically on both backgrounds [30]. Mineral
fertilizers were applied as top dressing before planting and during the growing season
3 times (Ist feeding before flowering, 2nd during mass flowering, 3rd after the
flowering).

Planting was carried out in the third ten days of April according to the 90x20x1
pattern on marked fields. The seedlings are planted in the ground to a depth of 4-5 cm.
In both backgrounds, the studied material (varieties, lines) was planted in 3 replicates, 2
rows in each replicate, 25 cells in each row, using the randomization method. Inter-row
work and weeding were carried out along with watering. The drug GXTsG was used
against the cotton bollworm, and the drug BI-58 (2-2.5 kg/t of water) against aphids.

The object of study was cotton belonging to the type G. hirsutum L., of various
genetic origins T-1001, T-1002, Navbahor-2, S-6524, Khosilot, T-1048, T-1023, T-1033,
Used varieties and lines T-1050 and Guliston, who proposed using the following
formulas when assessing plant resistance to stress conditions (Table 1).

Data for all indicators were recorded for nine competitive plants in each
genotypic plot, and seed cotton yield (g/1.5 m2) was calculated for the entire plot. Data
were statistically analyzed using ANOVA, which followed a randomized complete
block design. Means were compared using multiple range tests at probability levels of
0.05, 0.01 and 0.001 [31]. The relationship between the cotton yield of each plant and the
parameters of each water regime and drought resistance was determined. Seed cotton
yield (g/plant), water regime and drought resistance were classified according to
varieties and lines.
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Table 1
Indices for determining the level of drought resistance
Yield Index (YI) Ys/ Ys Lin et al., 1986 [32]
Yield Stability Index (YSI) Ys/Yp Bouslama and Schapaugh,
1984 [33]
Stress Intensity (SI) (Yp-Ys)/ Yp Fernandez, 1992 [34]
Stress Susceptibility Percentage Index | [Yp-Ys /2(Yp)]x100 Moosavi et al., 2008 [35]
(SSPI)
Stress Susceptibility Index (SSI) (1-(Ys/Yp))/(1-(Ys/ Yp)) | Fischer and Maurer, 1987
[36]
Stress Tolerance Index (STT) (Yp *Ys) / (Yp) 2 Fernandez, 1992 [34]
Drought Resistance Indicator (DI) 1-(Ys/Yp) Beebe et al., 2013 [37]
Tolerance (TOL) Yp-Ys Rosielle and Hamblin,
1981 [38]
Relative Drought Index (RDI) (Ys/Yp)/ (Ys/ Yp) Fischer et al., 1998 39]
Mean Relative Performance (MRP) (Ysi/¥s) + (Ypi/ Yp) Hossain et al., 1999 [40]

Note: Yp: Average seed yield of the genotype in conditions of optimal water irrigation, Ys: Average seed
yield of the genotype in conditions of water deficit, Yp: Average seed yield of all genotypes in conditions
of optimal water irrigation, Ys: Average seed yield of all genotypes under water deficit conditions.

The results and discussion. On the field of the Dormon experimental base of the
Institute of Experimental Biology of Genetics and Plants of Academy of Science of
Uzbekistan, the cotton yield indicator of one plant was determined for genotypes
planted under conditions of optimal water supply and water deficiency. The screening
of cotton genotypes of varieties and lines T-1001, T-1002, Navbahor-2, S-6524, Khosilot,
T-1048, T-1023, T-1033, T-1050 and Gulistan under water stress conditions was assessed
in terms of drought resistance. (Table 2)

In the experiment, under conditions of optimal water supply, genotypes T-1002,
Khosilot, T-1050 had a high cotton yield per plant, while a low rate was noted for T-
1048. Under conditions of water deficiency, it was found that cotton yields are high on
lines T-1002 and T-1050. Based on these indicators, plants are determined by the Yield
Index (YI), Yield Stability Index (YSI), Stress Intensity (SI), Stress Susceptibility
Percentage Index (SSPI), Stress Susceptibility Index (SSI), Stress Tolerance Index (STI)),
such as Drought Intensity Index (DI), Tolerance Index (TOL), Relative Drought Index
(RDI) and Mean Relative Productivity (MRP) was determined.

Based on the results of the yield index, it was established that the T-1001 and T-
1050 lines, as well as the T-1002, Navbahor-2, Guliston and T-1050 genotypes have high
yield rates. According to Shavkiev et al., the yield index, yield stability index, relative
drought index and average relative productivity indicators are higher in genotypes
resistant to water deficiency compared to genotypes resistant to water deficiency [27].

It is suggested that the stress tolerance index (STI), introduced by Fernandez

(1992), can be useful in identifying high-yielding genotypes under stress and non-stress
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conditions [34]. According to the stress resistance index, it was noted that the indicators
of the varieties T-1002, Navbahor-2, T-1048, T-1050 and Guliston and lines are at a low
level. From this it can be seen that the stress resistance index is low and sources that are
resistant to water deficits can be found.

It has been established that varieties and lines S-5424, Khosilot, T-1023 and T-
1033 have a high percentage of susceptibility to stress, sensitivity and intensity
indicators. Such genotypes can dramatically lose yield under water deficit conditions.
Fischer and Maurer (1978) indicated that low stress susceptibility index values are
associated with drought tolerance in crop genotypes [36]. Gutieri et al. (2001) found that
if the SSI value is less than one (<1), the genotype is drought tolerant, and if it is greater
than one (>1), the genotype is sensitive to drought [41].

Based on the general indicators of resistance indicators of cotton genotypes, it
was established that cotton varieties and lines T-1001, T-1002, Navbahor-2, Guliston and
T-1050 are resistant to water deficiency. On the contrary, it was found that cotton
varieties and lines S-6524 and T-1023 are resistant to water deficiency. In addition,
plants have been identified that are moderately resistant to defecit of water. These are
the varieties and lines Khosilot, T-1033 and T-1048.

—

Table 2
Indicators of water resistance of cotton genotypes

Cotton

genotypes Yp |Ys YI |YSI |SI |SSPI |SSI |STI | DI | TOL | RDI | MRP
T-1001 55,38 | 36,76 | 1,07 | 0,66 | 0,34 | 16,92 | 0,90 | 0,67 | 0,34 | 18,62 | 1,06 | 2,07
T-1002 58,53 | 42,44 10,96 | 0,73 | 0,29 | 14,62 | 0,73 | 0,82 | 0,27 | 16,09 | 1,16 | 2,30
Navbahor-2 56,42 | 39,52 10,89 | 0,70 | 0,31 | 15,35 | 0,80 | 0,74 | 0,30 | 16,90 | 1,12 | 2,17
C-6524 57,72 126,72 10,60 | 0,46 | 0,56 | 28,16 | 1,43 | 0,51 | 0,54 | 31,00 | 0,74 | 1,83
Khosilot 58,56 | 33,99 | 0,77 | 0,58 | 0,45 | 22,32 | 1,12 | 0,66 | 0,42 | 24,57 | 0,93 | 2,05
T-1048 48,58 | 34,37 10,77 10,71 | 0,26 | 12,91 | 0,78 | 0,55 | 0,29 | 14,21 | 1,13 | 1,88
T-1023 52,54 | 24,44 | 0,55 | 0,47 | 0,51 | 25,53 | 1,43 | 0,42 | 0,53 | 28,10 | 0,74 | 1,66
T-1033 56,40 | 33,47 | 0,75 0,59 | 0,42 | 20,83 | 1,09 | 0,62 | 0,41 | 22,93 | 0,95 | 2,00
T-1050 60,79 | 44,82 | 1,01 | 0,74 | 0,29 | 14,50 | 0,70 | 0,90 | 0,26 | 15,97 | 1,18 | 2,41
Guliston 54,69 | 38,34 | 0,86 | 0,70 | 0,30 | 14,85 | 0,80 | 0,69 | 0,30 | 16,34 | 1,12 | 2,11

Conclusion. Based on the results of our experiment, we can conclude that

varieties and lines of cotton G. hirsutim L type T-1001, T-1002, Navbahor-2, Guliston
and T-1050 are resistant to water deficiency. However, cotton varieties and lines S5-6524
and T-1023 turned out to be resistant to water deficiency. Cotton varieties and lines T-
1001, T-1002, Navbahor-2, Gulistan and T-1050 are drought-resistant and with water
deficiency in yield indicators, there is no sharp difference in the reduction in yield. was
noted under these conditions. Therefore, the above plants can give good results when

planted in conditions of water deficiency.
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Based on the above information and experience, planting genotypes T-1001, T-

1002, Navbahor-2 and T-1050 in water deficit regions and years and using them as a

valuable source material in breeding cotton for drought tolerance indicates the

appropriateness.
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SOME FEATURES OF GERMINATION OF VARIETIES OF THE PLANT ARACHIS
HYPOGAEA L.
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Annotation. In this article, the local (Lider, Qibray-4, Salomat, Tashkent-125, Mumtoz)
and foreign (China-275, Africa-411, India-299, Senegal-685, Vietnam-1126) varieties of the
peanut plant are treated with PlantaStim and Fertilization of Fosfomax microbiological
fertilizers under the influence of diluted solutions in different ratios (1:15, 1:20) was studied in
laboratory conditions. In the research study, it was observed that the germination and
germination strength of the samples treated with PlantaStim solutions diluted in a ratio of 1:15
increased, depending on the variety, compared to the control varieties.

Key words: Arachis hypogaea L., plant, plantaStim, fosfomax

HEKOTOPBIE OCOBEHHOCTHN BCXOKECTU COPTOB PACTEHMS ARACHIS
HYPOGAEA L.

I A.Amyposa!, X.X.MaTuusasosa*3

LAnouxarckuil zocydapcmeeritolii ynusepcumem, Anouxan, Ysoexucmar
Yupuurckuu nedazozuveckutl ynusepcumem, Yupuux, Ysbexucman
SUncmumym zenemuxu u 9KCHEPUMEHMAADHOU 0UOAOZUY pacmeHutl AKademuu HAYK
Pecnyoauxu Ysoexucman
*CoOoTBeTCTBYIOMMII aBTOp email: matniyazova@mail.ru

Annomavus: B OJanroil cmamve ucnoavsosarvt mecmioie (Audep, Kubpaii-4,
Caromam, Tawmxenm-125, Mymmos) u sapyoextvie (Kumaii-275, Appuxa-411, Mnoua-299,
Cenezar-685, Bvemnam-1126) copma pacmerus apaxuca. YooOpenue cemsH USYHAAU 10O
deiicmeuem pas0ABACHHDIX —paCMEopos Muxpoduorozuveckux ydooperuir PlantaStim u
Fosfomax 6 pasnvix coomnowenusx (1:15, 1:20) 6 rabopamopHrulx ycaosusx. B xode nayurozo
uccaedosarius o0pasyvl, o0pabomaritvie paséedertoimu 6 coomoweruu 1:15 pacmeopamu

PlantaStim, noxkasaru 0Ooree B6bICOKYI0 6CX0XKecnb U 6CX0XKecmv, HemM KOHMPOAbHDLIE, 6
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sasucumocmuy om copma. Taxxe nod sosdeticmeuem pacmeopa Fosfomaxa 1:20 nadarodaroco
Hekomopoe yeeAuveHue 1o CPasHeH U0 ¢ KOHMPOAEM.

Karouessblie caosa: Arachis hypogaea L., pacrenns, plantaStim, fosfomax.

Bsegenmne. C poctom HaceaeHUs B Halllell pecriyOAlKe pacTeT U IIOTpeOHOCTH Ha
1pogoBoancTsue. ITo ®ToMy B cBOIO 04epeab HY>KHO OyJeT cesTh KaueCTBeHHbIe ceMeHa
AAsl yAYYIIeHUsI TPOU3BOANTEABHOCTH. /A5l TOTO B HacTosllee BpeMs IIPOBOASTCS B
IINPOKOM  MaciiTabe MeponpuATus AAd yAyYIIeHUs CeAbCKOXO3ACTBeHHON
NPOAYKIIUM, B TOM 4lCAe AAsl BbIpalllyBaHusA OOOOBBIX pacTeHMil. B mocraHoBaeHnm
IIpesuaenra Pecriybaukm Y30eknucran ot 22 ansapsa 2022 roga nomepom I1K-106 «O
HeoOXOAMMOCTH eIllé 0OoAbIlle yAeAsTh BHMMaHNe Ha Pa3BUTIe CeMEeHOBOACTBO B cepe
CeabCKOro X035¥ACTBa, MPeAIIPUHATh AONOAHUTEAbHbIe MEPOIIPUATUA» 110 CeAeKIUU U
B cdepe CeMeHOBOACTBA, A4Sl DTOTO Hy>KHO OOeclledUTh MHTerpalyio HayKy,
oOpaszoBaHMe 1 IIPOM3BOACTBO, IIOCTaBAEHBI 3a4a4M 110 ceAeKIII CeMEeHOBOACTBa CeMsH
MECTHBIX COPTOB OBOIIlel, DaxyeBblX, OOOOBBIX, KOPMOBBIX ¥ MBICA€HHBLIX IIOCEBOB. B
9TOM HallpaBAeH ocoOoe 3HayeHMe MMeeT BbIpallyBaHue O0OOBBIX pacTeHmit [1].
IToromy, uTo 60OOBBIE pacTeHMs yAY4IIalOT IIPOU3BOAUTEABHOCTD ITOYBBI, IIPMHUMAIOT
ydacTue 110 o0ecriedeHIIO HaceAsA KadeCTBeHHBIMMY, OoraThIMM OeaKaMIl IIPOAYKTaMu
[2]. OanmM 13 Takmux pacteHuit asaserca Apaxuc (Arachis hypogaea L). Bo Bcem mupe on
cyuTaeTcsd OAHMM M3 caMMX OOraTbIX MacAeHBIM pacTeHueM. B oTamume ot Apyrmx
DOOOBBIX pacTeHMII apaxmuc coOupaeT a3oOT II04, 3eMAell M TeM CaMbIM IIOBBIIIaeT
IIPOM3BOANTEABHOCTh TIOYBBL. B caeacTtsme ®TOro Ha I1I0ceBax IIOBBIIIAeTCs
YPO>KaltHOCTb 1 KOAMYeCTBO OeAKOB B ceMeHax [3].

Marepuaa m Metoanr: B pabore mcroam3oBaam MecTHble copTa Apaxmuca
(Arachis hypogaea L) takue xax Amnaep, Kuopaii-4, Casamar, TamxenT -125, Takxke
MywmTo3 u 3apyOexnsle copra Kwurait-275, Appuka-411, Vnuana-299, Ceneraa-685,
BretHam-1126. Aas 06paboTku ncrroanp3oaau npemnapatsl PlantaStim n Fosfomax.

VHaekc cmabl BCXOXKeCTU ceMsH onpegeasan 1no ¢opmyae, HpeAA0>KeHHON
Abaya-baku u Angepconom [5]. CraTucTuyeckmii aHaAmu3 B3ATHIX Pe3yAbTaTOB
serarcaensl Ha Excel 2016, mo ANOVE B nporpamme STAT VIEW.

IToaeuennsle pe3yabTaThl M MX 00cy>KAeHue. B Hamreir pecrrybanke mmpokoe
UCIIO/Ab30BaHNe OMOCTUMYASITOPOB AAsl TIOAY4eHMs W3 apaxyca BBICOKOM U
KayeCTBeHHOM YpPOXKallHOCTU sBASeTCA OAHMM U3 OBICTPO pa3BMBAIOIIMXCS cepoit
pacTeHneBOACTBO. B 3akoHOgaTeabCcTBaX MHOTMX Pa3BMBAIOIIMXCS CTpaH B CE€ABCKOM
XO35IJICTBe OTpaHMYeHbl ICIIOAb30BaHNMEe XMMMYECKMX IIpellapaToB, a B He KOTOPBIX
CTpaHax BOBCe 3allpellleHbl. BMecTo HmMX, A4sd IOAy4deHUs BBICOKOIO ypoKasd,
PeKOMeHAOBaHbl MCII0Ab30BaTh OMOOpraHMYecKue yJA00peHMst u Ouoaormdeckue

npernaparsr [4].
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B  Xxo4e  HamMX  UCCAEAOBAaHWMII  M3YYEHO  BO3AEICTBUME  PacTBOPOB

MMKPOOMOAOTMYECKNX IIpeIiapaToOB Ha Pa3HBIX COOTHOIIEHNsX, Ha BCXOXKECTb CeMsH
apaxmca. Jlcrioab3oBaHHBIe MMKpPOOMOAOTMYECKMe IIpeliapaThl I10OKa3aAy BBICOKYIO
9P PeKTUBHOCTD, 10 COOTHOIIEHNIO KOHTPOABHBIX CEMSIH.

AaviHa KOpHs apaxmca cocrasmuaa 22,6-135,6 cm, gamna npopocrka 6,8-41,8 cMm,
AavHa cessHueB 34-177,4 cM, BcxokecTh coctaBuaa 30-100%, unaexc Bcxosxkectu 1818-
14192.

Hammn mccaesoBanHms 1o aHaAmM3y BCXOXKeCTU pacTeHMs apaxiica ITPOBOAMAVICH
Ha OCHOBe BO3JeVICTBUS pa3sAMYHBIX IIpellapaToB Ha CeMeHa COPTOB, BBIOpaHHBIX B
KauecTBe 0ObeKTa uccaegosanus. [loayuyeHHble pe3yabTaThl CpaBHMBAAM C KOHTPOAEM U
onteHnBaan. Kak BuaHo ns tabanuusl, pacrsop npemnapara PlantaStim B cooTHOmeHUn
1:15 okaszaa 11010XXUTeAbHOE BAVHIE Ha BCXOXKECTh COPTOB.

Cpeau coptos 1o gamse kopeit copra Ceneraa-685 (148,2+13,1 cm), Adpuxka-
411 (177,4£19,1 cm) n Anaep (96,75+19,9 cm) ntokasaam camble BRICOKMe noKasaTean. 11o
AAVIHE POCTKOB BBICOKNME pe3yabTaThl OblaM HoKasaH y copra Jugep (35,25+1,4 cm),
CaMBbIJl HU3KNI pe3yabTaT y copra Vinana-299 (17,4+1,2 cm).

IIpu aHaAM3MpOBaHHI >Ke AAVMHE paccalk CaMblil BBICOKUII pe3yAbTaT OblA
rokasaH y copta Auaep (132+20,5 cm), cambiit Hu3kui y copra Muan:a-299 (45,6+1,9 cm).

ITo pesyapraram aHaamsa BO3AelicTBus pactsopa PlantaStim B cooTtHOIIEeHNN
1:15 110 cpaBHEHMIO ¢ KOHTPOAeM yCTaHOBAEHO, YTO BCXOXKeCTb yBeANdnaach B CpegHeM
Ha 8%, a ciaa BcxoxKecTu ypeandnaach Ha 29% (tada. 1).

B oOpasmax, obpaborannbix pactsopom PlantaStim, B coorHomenun 1:20,
HanOOABIINII ITOKa3aTeAb AAMHBI KOPHs HabaiogaeTcsa y copta Ceneraaa-685 (80,4+8,6
CM), a HaMeHbIIMI IIOKa3aTeab y copra Mymrto3 (31#4,3 cM) mO cpaBHEHMIO C
KoHTpoaeM. CaMBbIil BBICOKUIT pe3yAbTaT AAMHBI POCTKa oIlpejedeH y copta Kubpaii-4
(29,8+1,2 cm), a cambiii HU3KUI — y copra Anaep (13,25+0,9 cm). [Tpn anaaunse ganner
CesHIIeB CaMBblll BBICOKUII pe3yabTar 3adpukcuposaH y copra Kubpait-4 (78+2,8 cm), a
caMblll HuU3KUI — y copra Muana-299 (35,848,0 cm). B obpasijax, oOpabOoTaHHBIX
pactBopoMm PlantaStim, B coorHomenun 1:20, BcxosxecTh CHM>KasAach B cpeAdHeM Ha 11%,
a craa BexoxkecTn - Ha 19% 1o cpaBHEHUIO C KOHTPOA€eM.

B mHammx mccaegoBaHmMAX 104 BO3JAelicTBueM pactBopa Fosfomax B
cootHomenun 1:15, y copros KubOpaii-4 (38459 cm), Brernam-1126 (72,2+4,8 cm),
Ceneraa-685 (95,6+9,5 cM) aamHa KOpH:A yBeAN4MBaAach, 10 CpaBHEHMIO C KOHTPOAeM, a
TakXke OOHapy>KeHO CHIDKeHMe AAMHBI KOopHs, Caaamar (27,2+4,7 cm), Adppuxn-411
(68,6£10,1 cm) u Maans-299 (47,843,0 cm).

ITapameTpsl oO1Ielt AAMHBI pacTeHus Bbille y coptoB Kubpaii-4 (52,2+8,0 cm) n
Ceneraa-685 (78+6,6 cM) 110 cpaBHeHMIO ¢ KOHTpoaeM, y copta Caaomat (49,8+5,2 cMm)
Ha0AI04aAMCh HUBKUIL pe3yAbTaT. AHaAM3 Pe3yAbTaTOB IIOKa3ad, 4TO BCXOXKeCTb

CHM311Aach B CpeAHeM Ha 6%, a craa BCXOXKeCTU CHU3MAcA Ha 22% (Tada. 2).
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Tabauna 1
Bansanane MnKpoOMoaornmdecknx ya00peHnii Ha BCXO>KeCTb pacTeHNMI apaxyca B Aa00paTOPHBIX YCAOBMSIX
(koHTpOAD 1 PlantaStim 1:15)
KonTpoan PlantaStim 1:15
= =
o 9]
) 2 & o
—_ = —_ o
g g : 3 m = 3 & Z 5 o =
S ~ v g 3) S ~ v 2 g 3
5 ) £ 5 = 0 ] S 5 9 = 0
i > g 9 g X = > g 9 g %
Copra & g 8 & < e & 9 e & < o
s + 2 ™ Q o s * A 1
M g g 8 3 3, & 8. S 2 E 3
© R o o g
Ne = o S 3 9 = g S 8 g
ool Jost = v % < = o S o % g
S = X & S S S = = 9 S S
~ < g & S| “ < < g & 5 o
g - = =B
© ©
) O
1 Auaep 46,25+2,1 23,75+1,1 70+2,5 60 4200 96,75+19,9 35,25+1,4 132+20,5 80 10560
2 Kubparii-4 26,4+3,1 18+1,4 44,2+4,3 70 4420 39,6+3,9 19,4+1,2 59+5,0 100 5900
3 Caaomat 83,4+13,8 23,8+1,6 107,2+14,1 60 6432 67,4+2,5 21,8+1,2 89,2+2,4 80 7136
4 TamkenT-112 31,4+3,6 17,6+1,0 49+3,6 70 3430 63,2+8,2 30+7,3 93,2+13,3 70 6524
5 MywmTo3 35,4+3,0 25,6+1,7 61+4,5 80 4880 57,2+1,9 22+1,1 79,2+2,3 90 7128
6 Kwuraii-275 38+3,2 14+1,1 24+2,3 100 3800 77+6,5 29,8+4,0 47,2+3,0 90 6930
7 Bernam-1126 63,2+3,7 21,2+1,2 42+2.5 90 5688 101,2+4,5 28,8+1,6 72,4+3,2 90 9108
8 A¢puxka-411 87,4+3,6 27+1,2 60,4+2,9 80 6992 177,4+19,1 41,8+2,9 135,6+16,6 80 14192
9 Nuann-299 70,2+2,0 20,2+1,5 50+1,9 70 4914 63+1,0 17,4+1,2 45,6+1,9 80 5040
10 Ceneraa-685 63,2+3,3 16,2+1,4 47+2,3 100 6320 148,2+13,1 30,6+1,8 117,6+14,7 100 14820
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Tabawmria 2
Bansanane MnKpoOMoaA0ormdecknx ya00peHnii Ha BCXOKeCTb pacTeHIMII apaxyica B Aa00paTOPHBIX yCAOBMSIX
(PlantaStim 1:20, Fosfomax 1:15 Ba Fosfomax 1:20)
PlantaStim 1:20 Fosfomax 1:15 Fosfomax 1:20
= =l = = < | = = = =
2 2 | «.3 & = 2 & | .5 § & 3 S | g8 gl E
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No & Y < 5 & o & 3 < s al A o & 9 < S & o
2 g x £t E| B 2 g x 25| S| B 2 2 x EL| E| B
o o 3 2 ) a1 2 < 3) 2
= <] =5 & 2| & £ g 555 | % £ g S5 & 2 =
= g O 8 o K = = £ O & &| © = g 2 O 8 o % ~
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Q R
1 Anpep 50,25+1,7 | 13,25+0,9 | 63,5+1,7 | 60 | 3810 | 39,543,6 | 10,25+3,3 | 49,75+6,3 | 70 | 3482 | 51,25+¢5,1 | 31,5+4,0 | 82,75+6,5 | 60 | 4965
2 | KubGpaii-4 48,2+2,3 29,8+1,2 78+2,8 70 | 5460 3845,9 14,2+2,6 52,248,0 | 70 | 3654 | 26,3+3,4 | 24,6+1,8 | 48,2+2,2 | 60 | 2892
3 Caaomar 36+7,9 15,4+1,2 51,4+8,1 | 70 | 3598 | 27,2+4,7 22,6t1,6 49,845,2 | 70 | 3486 | 29,4+7,4 | 18,6t1,7 48+7,6 40 | 1920
TamkenT-
4 112 38,816,4 20+2,2 58,848,1 | 60 | 3528 | 33,843,3 19,6+1,5 53,4+4,0 | 80 | 4272 | 96,4+18,2 | 35,6£2,8 | 134+19,6 | 30 | 4020
5 MywmTos 31+4,3 14+1,7 45+5,3 70 | 3150 | 28,6+1,7 10,4+1,5 39+1,7 70 | 2730 27+4,1 12+1,2 39+5,3 50 | 1950
Kwurari-
6 275 70,845,8 26,8+3,5 44+3,3 | 80 | 5664 34+4,7 11,4+0,9 22,6+4,5 | 90 | 3060 | 40,245,6 12+1,2 28,2+4,8 | 80 | 3216
BeTtHam-
7 1126 57,8+3,8 15,2+1,8 42,6+4,0 | 70 | 4046 72,2+4.8 21,2421 51+3,3 60 | 4332 39+5,4 12,240,7 | 26,8452 | 60 | 2340
Adpuxa-
8 411 56,8+5,7 17,242,3 | 39,6+4,0 | 50 | 2840 | 68,6+10,1 | 18,6+2,7 50+7,7 50 | 3430 | 43,554 | 11,5+1,1 3245,4 50 | 2175
Nuaansa-
9 299 55,8+10,9 20+3,2 35,848,0 | 80 | 4464 | 47,843,0 6,8+0,8 41+3,0 80 | 3824 | 60,6+2,9 | 15,6+2,9 45+4,2 30 | 1818
Ceneraa-
10 685 80,448,6 21,2+1,7 59,2479 | 60 | 4824 | 95,649,5 17,6+4,4 78+6,6 80 | 7648 48454 15+2,4 33+4,1 80 | 3840

80



INTERNATIONAL SCIENTIFIC JOURNAL "MODERN BIOLOGY AND GENETICS" 2024 Ne4 (10)  ISSN:2181-3396 Q

IIpn BHecenum pacrsopa Fosfomax, B cootHomenmm 1:20, Ha copra apaxmca
AaviHa KopH:A y coptos Auaep (51,25+5,1 cm), Tamkent-112 (96,4+18,2 cm) n Kuraii-275
(40,2+5,6 cm) Gb1aa BhIIIE, a Y copToB Casomar (29,4+7,4 cm) u Adppuka-411 (43,5+5,4 cm)
3aUKCUPOBAH HU3KUII pe3yAbTaT 10 CPaBHEHNUIO C KOHTPOAeM.

IIpn aHaamse AAMHBI POCTKa U AAMHBI CesHIIEB Y BCeX COPTOB HabAI04aAcs
HU3KUII pe3yabTaT, a y copros - Anaep (31,5+4,0 cm) u Kubpait-4 (24,6+1,8 cm) —
BBICOKMII IIOKa3aTeAb. YCTaHOBAEHO, 4YTO IIO4 BO3JAeNCTBMEM pacTBOpa IIpellapaTa
Fosfomax B coornomrenuu 1:20, BcxoskecTs cHmM3MAach Ha 24%, a cmaa BCXOXKECTU
CHM3MAach Ha 43% 110 CpaBHEHMIO C KOHTPOABHBIMY PacTeHUSIMI.

BoiBOABL B pesyabraTe nccaeaoBaHNs YCTaHOBAEHO, YTO pa3BejeHHbIe pacTBOPEI
PlantaStim, B coorHomennn 1:15, pasBedeHHBIE PacTBOPB MMKPOOMOAOIMIECKOTO
yaoOpenns Fosfomax B cootHomennn 1:20 MOA0XUTEABHO BAMAIOT Ha BCXOXKECTh U
CIAY BCXOKeCTU MEeCTHBIX U 3apyOe>KHBIX COPTOB apaxmca. OTMedeHo, 4YTO IoKa3aTeAn
BCXOKeCTM CeMsIH, MHOKYAMPOBaHHBIX IIpellapaToM, yBeAMYMAUCH IIO CPaBHEHUIO C
KOHTPOABHBIMU CeMeHaMI y Bcex copTos apaxmca. [loa BosaeiicTBuem mperapara
00/ee BBICOKNMII ITOKa3aTeAb BCXOXKECTM UM CUABI BCXOXKECTU U3 3apyOe>XKHBIX COPTOB
apaxuca Obl1a BbleBAeHa y copTa CeHeraa 1 y MecTHOTo copta /luaep.
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OU3NOAO0IVSA PACTEHMS AbHA (LINUM USITATISSIMUM) PASBUTUE
VICIIOAb30BAHUE B HAPOAHOM XO3SIVICTBE Y3BEKMCTAHA

A.Y.3akupos

Yupuuxckuu nedazozuveckui yrnusepcumem, Yupuux, Ysbexucman
CooTtBeTrcTByommii aBTop email: d.zakirov@cspi.uz

Annomavus: B cmamve onucanvl gpusuorozus pacmerus Avha (linum usitatissimum),
OCHOGHbIE acneKmol PusUoA02UU, Ppomocutmes, dvixarnue, MpAHCHUPaAUUsl, nozaoujeHue 600vl U
MUHEpAr0s, UsemeHue U NA0JOHOULeHUe, 00pa30éaHue KAEMOUHOLIX CHIEHOK, 20PMOHb
pacmenuil, Gomaruveckoe onucaHue AbHa, KOpHeéas cucmema, cmedeAb, AUCTbLS, U6envl,
nA00bl, UCTOPUS UCHOAD306AHUS AbHA, KYADMUSUPOGAHUE AbHA, €e60000pom, noces, Yxol,
UCNOAL306atUE AbHA 6 HAPOOHOM X03sticmeée Y30ekucmana.

Karouesbie caAOBa: én, ¢otocunres, TpaHCIMpanus, AVITHAHBI,

$pusmosornIecKuI mporecc, ceB00OOPOT.

PHYSIOLOGY OF THE PLANT LINUM USITATISSIMUM) DEVELOPMENT
AND USE IN THE NATIONAL ECONOMY OF UZBEKISTAN
D.U.Zakirov
Chirchik State Pedagogical University, Chirchik, Uzbekistan

Corresponding author email: d.zakirov@cspi.uz

Abstract: The article describes the physiology of the flax plant (linum usitatissimum),
the main aspects of physiology, photosynthesis, respiration, transpiration, absorption of water
and minerals, flowering and fruiting, formation of cell walls, plant hormones, botanical
description of flax, root system, stem, leaves, flowers, fruits, history of flax use, flax cultivation,
crop rotation, sowing, care, use of flax in the national economy of Uzbekistan.

Key words: Flax, photosynthesis, transpiration, lignans, physiological process,

crop rotation.

Aén (Linum usitatissimum) — 04HO U3 ApeBHEMINNX KyAbTYPHBIX pacTeHUI],
KOTOpOe  MCII0Ab30BaA0OCh 4YeJA0BeKOM Ha IIPOTSKeHUM  ThICI4eAeTuil. DTo
MHOTOI'paHHOE pacTeHye, KOTOpoe B COBPEMEHHON CeAbCKOXO3SAVCTBEHHON IIPaKTUKe
LIHUTCA KaK MCTOYHMK BOAOKHa 1 Macaa. Ilommmo »roro, a4€H Ttakxke nmeer
MHOTOYMCACHHBbIE MeAVIIMHCKIE U DKOAOTMYeCcKre IIpuMeHeHns. Jasanrte pacCMOTpUM
0o.ee 1104pOOHO XapaKTePUCTUKM, UCTOPUIO, KyAbTUBUPOBaHNe I IIpUMeHeHIe AbHa.

OcHoBHBI€ acIIeKTsl GU3NOAOTUN AbHa:

®ortocuuTes: /A€éH — pacTeHme, KOTOpOe€ aKTUBHO MCIIOAb3yeT COAHEYHYIO

DHEPIUIO AAs CUHTEe3a OpraHMJIecKNX BeIlecTs. B ero Amcrpsax nponcxoanT GpOTOCHHTES,
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IIPpU KOTOPOM YTA€KUCABIN I'a3, BO4a U COAHEYHas DHepris IIpeBpalaloTcs B IAI0KO3Y 1
K1CA0pO4,. OCHOBHBIM OpraHoM (pPOTOCUHTE3a y AbHA ABASIOTCS AUCTDSL.

Avixanne: /1éH TakKe HIPOXOAUT IIpOllecC KAETOYHOTO AbIXaHUsA, KOTOPBINI
IIPOUCXOAUT B MUTOXOHAPMAX KAeTOK. Bo Bpemsa 3»Toro mpolecca TIA4I0KO03a,
CUHTe3/pOBaHHas1 B XoJAe (POTOCUHTe3a, OKUCASIeTCS AAsd II0AYy4eHUsl DHepIunu,
HeO0OXOAUMOI 4451 POCTa U APYTUX (PUBMOAOTUECKIX ITPOLIECCOB.

Tpancnupanus: /l€H BbldeaseT BaAary dYepe3 YCTbUIIA, YTO CIIOCOOCTBYeT
OXAaXAE€HUIO pacTeHMs U II0AAep>KaHMIO BOAHOIO ©OadaHca. DTOT IIpoliecc TakxkKe
IIOMOTaeT 13BAeKaTh HeOOXOAVIMBIe MIHEPaAbl 113 ITIOYBHI.

IToraomenne Boabl M MuHepaaos: KopHu AbHa aKTMBHO IIOTAOILIAIOT BOAY U
pacTBOpEHHBIE B Hell MIHepaAbl. Boga HeobxoauMa 445 moadep KaHUs Typropa KAeTOK
U AA5 TPAHCIIOPTUPOBKYU NUTATEAbHBIX BEIIIECTB 110 PaCTeHM M.

LIseTenne u naogoHoileHne: /1éH — ogHO/AeTHee pacTeHle, U ero >KVM3HEeHHBIN
LKA 3aBepLINTCs oOpaszoBaHMeM ceMsH. lIpeTeHme HaumMHaeTcs Ha oIpeseA€HHON
CTaguM PpOCTa, U OIIBLAEHHBIE LIBETHl 00pas3yloT IAO0AbBI — KOPOOOYKM, codep>Kallye
ceMeHa.

ObpasoBaHne KAETOYHBIX CTEeHOK: BaXHbIM (PU3MOAOTMYECKMM ITPOIeCCOM
sBASIeTCST POPMUPOBaHMe KAETOYHBIX CTEHOK, COAeP KAIlUX AUTHNH U 11€4410A03y. DT
BellleCTBa UIPalOT KAIYEeBYIO pOAb B IOAJAEp>KaHUM CTPYKTypbl pacTeHus U B
oOpasoBaHNI BOAOKHA, KOTOPOe JCIIOAb3YeTCs B TeKCTUABHON TPOMBIIIIA€HHOCTI.

lF'opmons! pacrenmit: PacrteHme AbHa peryAmpyeTr CBO€ pa3BUTHE C ITOMOIIIBIO
TOPMOHOB, TaKMX KaK ayKCUHBI, LIMTOKMHBI UM aOCIIM30Bas KMUCAOTa. DTU BelllecTBa
KOHTPOAMUPYIOT POCT KOpHeil, creOaeil, IIBETKOB U IIA0A0B, a TakXe IIOMOTalOT
pacTeHMIO aJalTUPOBaThCA K MI3MEHEHNSIM BHEIITHel CpeAbl.

®u3noa0rus AbHa TeCHO CBsI3aHa C €ro MCII0Ab30BaHEM B CEAbCKOM XO3SIIICTBE U
IIPOMBIIIA€HHOCTH, OCODOEHHO B TEKCTUABHOI, MacCAOXUPOBOM U  MeAUILIVHCKO
o0aacTsIX.

boranmyeckoe omnncaHme ApHa

/1éH - 9TO 0OAHOAeTHee TPaBsHICTOe pacTeHne ceMelicTBa AbHOBBIX (Linaceae). On
001ajaeT cAeAyIOIIMY OCHOBHBIMM XapaKTepUCTUKaMMU:

Kopnesas cucrema: ¥ AbHa cTep:KHeBasi KOpHeBasl CUCTeMa, KOTOpas IayOOKO
IIPOHMKaeT B IIOYBY U IIOMOTaeT pacTeHMIO I1I0Ay4YaTh BOAYy U IIMTaTeAbHbIe BelllecTBa C
00ABIINX TAYOMH.

Crebean: IlpsMocrosunii, raaakuii, TOHKUI, MOXKeT AocTurarh BbICOTH 40-120
CM B 3aBMICIMOCTHM OT COpPTa M YCAOBUIA BRIpalIVIBaHNSL.

Auctpst: AUCTbsL MeAKHNe, AUHeNHble, CyOpOTHBHBIE. Y AbHa OHM He O4YeHb

DoapINe 1 UMEIOT XapaKTepHYIO cepeOpUCTYIO OKPacKy.
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IIBeTnl: IIBeTKM AbHA KpacuBbIe, SIPKO-TOAYObIe 1A OeAble, € IATHIO AeleCcTKaMIL.
OHM coOpaHBI B COLIBETISI — KIUCTH, PACIyCKalOTCA B TedeHIe KOPOTKOTO BpeMeH.

ITaoapr: 11204 AbHa — KOpOOOUKa, B KOTOPOII cogepKarcsa ceMeHa. CeMeHa AbHa
Me/lK1le, OBaAbHble, OOBIYHO KOPMYHEBOIO AU 3010TUCTOTO IIBeTa.

Vcropus mcrioab3oBaHms AbHa

/1én mn3secteH uyeaosedecTBy Oosee 10 000 aer. Cumraercs, 4TO ero pPOAMHOI
apasercss pernoH Bocrounoro Cpeausemnomopns u bBamknero Bocroxa. /Jpesnne
erUIITsHe MCII0Ab30BaAul A€H AAs IPOU3BOACTBA TKaHell, U Aa’ke MyMUQUIIMPOBaAU
TeAa B AbHJHBIX TKaHAX. /1€H TaxoKke 1croab3osaan B ApesHeM Pume, B CpeaHeBeKkoBbe
B EBponie, n B Kurae.

PeraameHT 0 TrOCygapctBeHHOM [PeecTpe CceAbCKOXO3SVICTBEHHBIX KYABTYP
yTBepXaeH IocraHoBAeHneM KM PVs No553 or 18 gexabps 1997r. PeraameHnt
0o0yc/A0BAMBaeT BeJeHIE TOCyAapCTBEHHOTIO peecTpa KYyAbTYpP, PeKOMEHAOBaHHBIX K
BRIpaIllMBaHNIO B Y30ekucraHe. Bce ceabckoxossaiicTBeHHbIe KyAbTYpPHI (IIO cOpTam),
BBIpall/iBaeMble Ha KPYIIHBIX I110I11aAs1X, B 00s13aTeAbHOM IOPsAKe 3aHOCATCS B peecTp.

['ocysapcTBeHHass KOMMCCHSL IIPOBOAUT MCIBITAaHMSA COPTOB U TUOPUAOB
CeABbCKOXO3AVICTBEHHBIX KYABTYP B ABYX HallpaBACHIX:

1. Mchoeitanume copTtoB U IMOPUAOB CeAbCKOXO3AMCTBEHHBIX KyABTYpP Ha
XO3AJMCTBEHHYIO IIOA€3HOCTh AAsl BKAIOYEHMS MX B TOCYAapCTBEHHBINI PerucTp
Ce/bCKOXO3SVICTBEHHBIX KYABTYpP, PEKOMEHJOBaHHBIX K IIOCeBY Ha TeppUTOPUM
PecnyOamku V3Oexkucran. LleHHOCTh M IOA€3HOCTH (XO3SAVCTBEHHYIO I10A€3HOCTD
COPTOMCITBITaHMA).

2. VicplTaHmMe CcOpTOB M IUOPUAOB CeAbCKOXO3SMCTBEHHBIX KyABTYp Ha
IIaTEeHTOCIIOCOOHOCTh: HOBU3HY, OTAMYMMOCTH, OAHOPOAHOCTb U CTaOMABHOCTb AAs
BeIgaun [lateHTa (MOp¢oaornueckoe omnmcaHme COpToB).

[Tocaeagnmit  ®Tam OLIEHKM COPTOB MIIEHMUIIBI 3aKAIO4YaeTcs B OLIeHKe
¢ PeKTNBHOCTHY, TaKXKe Ha3blBaeMoll coproucrnberanneM. COpToMCIIbITaHNe BKAIOYAeT
TPpM TIOAa IIOAEBBIX MCHBITAaHUI B pa3AMYHBIX 30HAX, YCUAEHHYIO OIIeHKy Ha
YCTOMYMBOCTH K 00A€3HAM U KauecTBO 3epHa.

IlepcriexTuBHBIE COpTa, HpoOIIeAllne TIIaTeAbHOe JWCIBITaHNe, MOTYT OBITh
IpeAcTaBAeHbl Ha yTBep>KAeHUe HadaAbHMKaMM cOOTBeTcTByIomux orgeaos I'Cl1 na
coOpaHMsAX KOMHTeTa, IPOBOAMMBIX eXerogHo B gekaOpe. CyOkomurer 10
OIlpeJeAeHHBIM TIpyIlIlaM pacTeHMil, B COCTaB KOTOPOIO BXOAAT IIOYTU  BCe
uccaesoBaTeAl, 3aHMMaAIOIIeCcs] AaHHOM KyAbTYpOIl, TIIaTeAbHO IIpOBepseT JaHHbIe
I10 IIePCIIeKTUBHBIM AVHUAM, IPeACTaBA€HHBIM Ha YTBep KAeHNe, I peKOMeHAyeT COpPT
K perucrpanui 1 paliloHMPOBaHUIO.

CosceM HegaBHO OblAM MAEHTUPUIVPOBAHBI AUTHAHBI apMUAHA(PTaAMHOBOIO 1

apuaAurnApoHadpTaAMHOBOIO TUIIOB M OOHapykmam, uro L. usitatissimum u ero
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0amskuil poacTBeHHMK, L.bienne, cogep:kaT pasamuHble AMOeH3UAOYTUPOAAKTOHBI U
pypodypanrl, coorserctBeHHo. CogepkaHUMe Macda B CeMeHaX — Ba’KHENIINIt
rokKasateab AAs AbHa. B cemeHax cOBpeMeHHBIX KOMMeEpPUYeCKMX COPTOB JAbHa
MacamngHoro (Linum usitatissimum L.) coaep>xxurca 40 50% macaa. Auxue BUABI AbHA
coJep>KaT CyIIleCTBeHHO MeHbIIle Macaa B cemMeHax — oT 24 40 41% [10]. ITpucyrcrBue
octunuanHa B B ceMenax Buaos Linum Ob110 nccaegosano ¢ Schmidt u ap. Anaans
ceMmsH 20 BuAoB Linum ImokaspiBaeT 4TO B HaA3€MHBIX YacCTIX Ha CTaAuMM IIBETEHIS
cekums Syllinum cogepxut amr"anel apuarterpaauusl (AT), Ttoraa xak Linum n
Dasylinum 00OBIYHO cogep>kaT AUTHAHBI apUAAUTUAPOHAPTAAMHBL / apuAHAPTAAVHBL
(AAH / AH). ApHsAHOE ceMsI COAep>KNUT OT 5 A0 6% MaabMUTIHOBOM KICAOTHI, OT 3 40
6% cTeapMHOBOI KICAOTHI, OT 19 40 29% 04emMHOBOI KMCAOTEL, OT 14 40 18% AnHOA€BO
KICAOTEI 1 OT 45 20 52% «a-AMHOA€HOBOV KMCAOTHL. /IbHSIHOE MacA0 COAep>KUT Malo
HaCBIIIEHHBIX >KMPOB (9% OT 0OIjero KoaAmdecTBa >KMPHBIX KICAOT), YMepeHHOe
cojep>KaHle MOHOHeHachIIeHHbIX >KUpoB (18%) m Oorato ITOAMHEHaCHIEHHBIMU
xupamu (73%). Coaepxanue deaka Bappupyetrcs oT 20 20 30%, coctaBasis B OCHOBHOM
rA00yAMHBI (AMHUH U KOHAVMHUH), TAIOTE€AUH, HO He aapOyMuH. Kpome »TOro, oH
COAeP>KUT HeDOAbIIIOe KOAMYEeCTBO IIMaHOTeHeTMYEeCcKOTO TIAI0KO3MJa- AMHaMapuHa
(aLleTOH-IIMaHIUAPUH-0eTa-TAI0KO3)14), AUHYCTaT/H, HEOAMHYCTaTUH U A0TayCTpaAMH.
AauteabHoe yroTpeOaeHne IMPOAYKTOB, COAep KallliX LIMaHOTeHHbIe BelllecTBa, MOXKeT
BBI3BAaTh XPOHMYECKOe OTpaBAeHMe. Takum oOpasoM, IMaHOTeHHBIe TAMKO3UABI B
CeMeliCTBe 3HaYMTeAbHO OTPaHMYMBAIOT IPYIMEHeHNe CeMsH AbHa B palnoHe. B 1ieaom
MHOIOJ€THIEe BMABI OTANYAIOTCS OT OAHOAETHMX MEHBIINM cOoAeprKaHneM Kak Oe/Ka,
TakK 11 Macaa. BeposiTHO, ®TO CBA3aHO CO 3HAYMUTEABHO MEHBIIVMI pa3zMepaMU CEeMSIH.
/lpbHAHO® MacAO0 IUPOKO MCIOAB3YeTCsA AAsl AedeHUsl MNallieHTOB C HapyIleHueM
AVUIIVAHOTO OOMeHa U TOTOBSITCSI IIperapaTthl 445 A€4eHNs aTepocKaeposa.

KyabpTusnposanne apHa

/1éH BpIpalMBaeTCs B pa3HbIX KAMMAaTUYeCKIX YCAOBUAX, OAHAKO IIpeAIiodnTaeT
yMEepeHHBIII KAUMAT C AOCTaTOYHO BAa’KHOI ITO4BOM. Ba’kHO, uTOOBI AeTO OBIAO He
CAMIIIKOM >KapK/M U 3aCyIIAMBBIM, TaK KaK 9TO MOKeT CHU3UTDh Ka4eCTBO BOAOKHa.

CepooOoporT: /1éH XOpOoIIIO pacTeT B CeBOOOOPOTE C 3epHOBLIMM KyAbTypaMu, a
Tak>Ke B MeCTax ¢ 11040POAHBIMY ITIOYBaMIA.

IToces: /léH ceroT paHHel BeCHOI, KOr4a I1o4Ba nporpeercs 40 5—6°C, Tak KakK 9TO
O/HO/ETHee pacTeHle He BBIHOCUT 3aMOPO3KOB.

Yxo0a: /én TpeOyeT yMepeHHOIO II0AMBA, PeryAsSpHOIO PbIXA€HMUS IIOYBHI U
3aIUTh OT Bpeauteaeit. OgHako, B OTAMYME OT MHOIUX APYTUX KYABTYpP, A€H I110XO
IIepeHOCUT XMMHYecKne yAOOpeHMsl M IIeCTUIMABLI, [ODTOMY €ro BbIpallliiBaHNe
TpeOyeT Depe>KHOIo IT0AX0Aa.

Vcrioap3oBaHme AbHa
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/1€H 1CII0Ab3yeTCs B pa3AMIHBIX 004acTsAX 0.1arolaps CBOMM IIeHHBIM CBOJICTBaM:

[Tpoayxuys n3 ApHSHOTO BOAOKHA

/IbHSIHOEe BOAOKHO — B®TO IAaBHBIN IIPOAYKT, KOTOPBIN IIOAy4YalOT U3 cTeDaeil
pacrenus1. Boaokna apHa ABASIOTCA OAHMMM U3 CaMBIX IIPOYHBIX U AOATOBEYHBIX CpeAu
BCEX HaTypaAbHBIX BOAOKOH, 4YTO JeJAaeT €ro OTAWYHBIM MaTepuaioM  AAs
IIPOMU3BOACTBA:

Txkanm: VI3 apnHa HOpOM3BOAAT pasaMdHBIE BUABI TKaHEN, BKAIOYas AbHSHbBIE
pyOamku, nocreapHoe Oeabe, CKaTepTH, IMOAOTeHIa U T. A. /bHsAHbIe TKaHU M3BECTHBI
CBOEJ  BBICOKOV  HPOYHOCTBIO M  AOATOBEYHOCTBIO, a TakXe XOPOLIUMU
TePMOPEryAUpPyIOLIMMU CBOVICTBAMIA.

Texnmueckne nsgeaus: /€H UCIOAB3YETCS AAsl IPOU3BOACTBA KaHATOB, BEPEBOK,
MEIIKOB U APYIUX IIPOMBIIIA€HHBIX MaTepUaA0B.

/lbHAHOE Maca0

/lpHsIHOE MacA0 — BTO pacTUTeAbHOe MacaAo, IoAydaeMoe M3 ceMsH abHa. OHO
COAEpP>KUT OMera-3 >KMUPHbIe KUCAOTHL, TaKue KaK aab(a-AMHOAEHOBYIO KIUCAOTY, U
IMeeT MHO>KeCTBO I10A€3HbIX CBOVICTB:

[Inmesas IIPOMBIINAEHHOCTE: /lbHAHOE MacAO WCIOAB3YeTCA B KadecTse
pacTuUTeAbHOIO MacAa B KyAMHapUM, a TakXe A4 [IPOU3BOACTBA MallOHe3a, MaprapuHa
U APYIUX IPOAYKTOB.

Meaunyna 1 KOCMeTOAOTMA: DTO MacAO HPUMEHsAETCA B HapOAHOV MeAMIIVHE I
KOCMeTOAOTUM AAsl yAYYIIeHMs] COCTOSHMS KOXM, Boaoc M Horreil. OHO Takke
ICII0AB3YyeTCsl Kak AoOaBKa IIpy 3ab0aeBaHIAX cepAlia U COCYA0B.

Cemena apHa

CemeHa AbHa ABAAIOTCs OOTaTHIM MCTOYHMKOM ITOA€3HBIX BeIeCTB:

IIntanme: CemeHa AbHa WCIIOAB3YIOTCS B IIMINEBON IIPOMBIIIAEHHOCTM Kak
VICTOYHMK KJET4YaTKM, OMera-3 >KMPHBIX KMCAOT, BUTaMMHOB 1 MUHepaaos. JVIx
A0DaBASIOT B CaAaThl, IOTyPThI, XA1€000yA0UHbIe U3AeANs U APYTUe ITPOAYKTEL

Megununckne csoiictsa: CeMmeHa aAbHa 004a4alOT aHTUBOCIIAAUTEABHBIMU U
AHTUMOKCUAAHTHBIMM  cBONICTBaMM. OHU TakKe UCIOAB3YIOTCA A4S yAyYIIeHMS
IINeBapeHus U HOpMaAu3aluy yPOBHsI XOAeCTepuHa.

MeauiinHckoe IpuMeHeHne

/lIén TaxKe HaxoAUT IIPUMMEHeHUe B HapOAHON MegunuHe ©Oaarogaps CBOUM
11eAe0HBIM cBONicTBaM. VI3BecTHBI caeayomiye MpyUMeHeH:

OrBaper 1 Hacton: CeMeHa AbHa WVCIIOAB3YIOTCS AAs IPUTOTOBACHUS OTBApOB U
HACTOeB, KOTOpbIe IIOMOralOT Ipy 3a00AeBaHMAX KUIIeYHMKa (3allopax, s3Bax U
racTpuTax), a Takke Kak IIPOTUMBOBOCIIAAUTEABHOE CPeACTBO.

ApHsHOE Macao: VIsBecTHO ero 0aaronmpusATHOe BO3JENCTBME Ha KOXYy IIpu

Pa3saAN9IHBIX A€PMaTOAOIMMIECKIUX 3a004€eBaHMSIX.
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DKOA0TUYECKOe 3HAUYEHIE

/1éH — BDKOAOTMYEeCKM YMCTOe pacTeHNe, ITOCKOAbKY €ro KyAbTUBMpOBaHMUE He
TpedyeT IpuMeHeHUs OOABIIOTO KOAMYeCTBAa MNeCTUIMAOB U yao00penmit. OH Takke
MOKeT OBITh ICIIOAb30BaH B C€BOOOOPOTE AAsl YAYUIIEHUS CTPYKTYPBI IIOYBHIL.

CoBpeMeHHbIe TeHAESHITUN U TIePCIIeKTUBLI

Ceroaus AéH IIPOAOA>KAeT OCTaBaThCsl Ba>KHOM CEAbCKOXO3sVICTBEHHOM KyAbTYPOJ],
C y4eTOM pacTyllero MHrepeca K HaTypPaAbHBIM M DKOAOTMYECKV YMICTBHIM ITPOAYKTaM.
CoBpeMeHHbBIe TEXHOAOTUH TO3BOASIOT CO34aBaTh BHICOKOKaueCTBeHHbIe TKaHM, MacAa U
AODaBKU U3 AbHA, UTO JeAaeT ero aKTyaAbHBIM U B TeKCTUABHOI, M B INILEBOI, U B
KOCMEeTIUYeCKO HTPOMBIIIAeHHOCTH. Pa3BuTie 6110TeXHOAOTUII TaKXKe MOXKeT OTKPBITh
HOBBI€ BO3MOXXHOCTU AAs1 UCIIO/Ab30BaHNUsI AbHa B KadecTBe ChIPbs AAs OMOIIAaCTUKOB,
Oumoronansa U Apyrux 9KOAOTMYHBIX MaTep1aloB.

3aka04YeHme

/1én — »TO yHUBepcaabHOE pacTeHNne, KOTOpoe HaXOAUT INPUMEeHeHNe B Pa3ANYHbIX
obaacTsAx 0aarogapsi CBOMM YHMKaAbHBIM cBoJicTBaM. OH He TOABKO IIeHeH C TOYKU
3peHMs CeAbCKOIO XO3AVICTBA, HO M SBASETCS BaXHBIM DAEMEHTOM B IIPOM3BOACTBE

DKOAOTMYECKN YVICTBIX MaTepMaA0B, IPOAYKTOB IIMTaHNA U A€KapPCTBEHHBIX CPeACTB.
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USE OF CHLORELLA AND SPIRULLUNA SUSPENSION IN QUAIL AND
ITS EFFECT ON SURVIVAL

I.V.Safarov

Department of Natural Sciences, Chirchik State Pedagogical University, Chirchik, Uzbekistan
*Corresponding author email: ibrokhim.safarov.75@mail.ru

Abctract. Quails are distinguished from other types of poultry by their significant
economic advantages, including high growth rates, high quality eggs and meat, and as a valuable
branch of poultry farming. Today, the development of a relatively young branch of poultry
farming — quail breeding — is very relevant. The object of the study was 150 Japanese quails aged
up to 15 days. In this experimental trial, a suspension of Chlorella sp 22 strain and a suspension
of Spirulina platensis were added to traditional feed in a ratio of 1/1 per day, the duration of the
experiment was 45 days. It should be noted that the introduction of a suspension of Chlorella sp
22 and Spirulina platensis strains (Xelper Med) into quail feed during the first six weeks of life
of hatched quails increases the survival rate of the young and their weight under the
experimental period conditions. The 225-227¢ variant compared to the 172-180g control resulted
in an increase of -33g in 45 days. Therefore, the inclusion of microalgae in feed is very promising
in the production of feed for the development of a new direction, such as quail breeding.

With such feeding of quails at home, the bird will always be full. It has been noted that
feeding with a suspension of microalgae at room temperature is more effective.

Key words: Chlorella sp 22 strain, Spirulina platensis, quail breeding, live weight,

microalgae suspension, safet, live weight of quails.

NCITIOAb3OBAHME CYCIIEH3VN XAOPEAABI 1 SPIRULLUNA B
ITEPEIIEAOBOM U EI'O BANUSIHUE HA BBIDKUBAEMOCTD

N.B.Cadapos

UnpunKcKmit rocy AapCTBEHHBIN e AarorniecKnii yHusepcuTeT (paKyAbTeT
EcrecTBeHHBIX HayK,

*Coomeemcmeyrouuii asmop email: ibrokhim.safarov.75@mail.ru

Annomavus. Ilepenera omaiuuaromcs om  Opyzux 6udoé OJomaulHen NMULl
SHAUUMEALHVIMU IKOHOMUUECKUMU NPEUMYULECIEAMU, 6 MOM YUCAe 6LICOKUMU MeMNAMU
pocma, 6bICOKUM KAYECE0M AUl U Msca, 4 Mmakke KAK UEHHAS OMPACAbL NMULes00cmea.
Cez00na paseumue CpasHUMEAbHO MOA0DOU OMPACAU NMULEC0ICMBEA — NEPeneA06o0Ccea —

eecoma AxKmyarvHo. Obvexmom uccaedosarust cmaru 150 snoHckux nepeneAos 8 eospacime 00
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15 oneii. B dartriom onvime 6 mpaduyuonmuitl kopm dobasasau cycnensuto wmamma Chlorella
sp 22 u cycnensuto Spirulina platensis ¢ coommoweruu 1/1 6 cymxu, npodoOAKUMEALHOCTD
axcnepumerma cocmasura 45 orneil. Caedyem ommemumo, 4mo eéederue 6 KOpM nepeneram
cycnersuu wmammos Chlorella sp 22 u Spirulina platensis (Xelper Med) ¢ meuerue nepsvix
uLecmu HedeAb KU3HU GLIAYNUGULUXCS Nepeneaos NoGblluaen SbIKUEAEMOCHTb MOAOOHIKA U €20
KUBYI0 MACCY 6 YCAOBUAX IKCHEPUMEHTNAADHO20 nepuoda. Bapuanm 225-227 2 no cpasneruto ¢
xormporem 172-180 ¢ dar npupocm -53 z 3a 45 Oneit. [Toamomy 6KAtouerue MUKpoS0JOPOCALHL
6 KOpMaA 6eCoMA NePCHeKMUEHO NPU NPOU3E00CHIEe KOPMOE OAS PASSUMUSL HO6020 HANPABACHUS,
maxozo Kax nepeneao6odcmieo.

[Ipu maxom KopMAeHUU NepeneAos 6 JOMAULHUX YCAOBUAX nmula écezda 0ydem coima.
3ameuero, umo Ooree aPpPexmusHa noOKOPMKA CycneHsuei MuUKposodopocrell KOMHAMHOLL
memMnepamypol.

Karouesbie caosa: mramM, Chlorella sp 22, Spirulina platensis,
IIeperie10BOACTBO, JKMBasl Macca, CyCIIeH3IsI MUKPOBOAOpOCAel, ceiideT, K1Basi Macca
IIeperie10B.

Introduction. Today, when specialization occurs in all areas, it is not surprising
that quail breeding also specializes in short periods of time. Nowadays, quail care is
developing as an aesthetically and financially profitable industry.

Quail eggs contain active substances that stimulate the body's vital functions, so
they are very useful, especially for children. Quail eggs are superior to chicken eggs in
many respects. Eg: Quails mature five times faster than hens, and egg production
begins at 35-45 days of age. Quail eggs contain several times more vitamins, ferrum,
cobalt, biologically active substances, and enzymes than chicken eggs. Quail farming
has been practiced in Japan for over 200 years [3], while in European countries and
Russia, in particular, this direction of poultry farming has developed relatively recently.
On average, the live weight of a female at the age of 40 days reaches 550-570 g. They
start laying eggs at the age of 38-40 days. With proper care of the bird, egg production
in the first 3 months reaches up to 95-98%, and on average, over 8 months of keeping
100 females, you can get 70-75 eggs per day [7].

The main advantages of quail breeding include: high growth rate, early egg
production (at 35-45 days of age), a stable immune system, and the ability to obtain five
generations of birds per year. The rate of increase in live weight of quails is influenced
to a certain extent by gender (weight gain in the first 30 days of life in males is 9.2% less
than in females), conditions of keeping and feeding. Since one of the characteristics of
quails is an elevated body temperature, 2 °C higher than that of other farm birds, a
constant air flow is required for keeping them, which is ensured by good exhaust and
ventilation. Quails are suitable for cage and floor housing, on an area of 115 cm? per
bird. The feeding front for adults is 4 cm, for chicks - 1.5 cm; drinking area for adult
birds is 0.7 cm, for chicks - 2 cm. The content requirements include: compliance with the
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microclimate, nutritional standards and stocking density, illumination, implementation
of medical and preventive measures [5]. Thus, it is necessary to improve their nutrition
in order to grow quail meat and eggs on an industrial scale and obtain greater economic
benefits from it. Currently, researchers use various nutrient media to breed quails. One
of these media is microalgae.

Microalgae are ubiquitous photosynthetic microorganisms that inhabit aquatic
environments and are crucial as primary producers in aquatic ecosystems. In
aquaculture, microalgae play several roles, ranging from their effects on the water
environment to their role as a food source. Microalgae serve as direct or indirect food
sources for wild-captured fish, which are vital for fishmeal and fish oil production. For
larval aquatic animals, microalgae are primarily used as live prey due to their
appropriate size and nutritional value. They are also important food sources and
nutrient supplements for other live prey, including rotifers, Artemia, and copepods 2
The contents of protein, lipids, and carbohydrates in microalgae are 12%—65%, 2%—-23%,
and 5%-26% of dry cell weight (DCW), respectively [!l. Moreover, microalgae are rich in
biologically active chemicals such as omega-3 long-chain polyunsaturated fatty acids
(w-3 LC-PUFAs), pigments, polysaccharides, and vitamins, making them suitable as
sustainable aquafeed additives [8]. In terms of the quality of aquatic animal products,
diets containing microalgae have been found to enhance skin coloration and increase
levels of EFAs and astaxanthin [6]. Therefore, microalgae are important food sources for
farmed aquatic animals and can also be used as potential protein/lipid sources and
additives for aquafeeds. In addition, microalgae in fish culture systems can reproduce
by utilizing excess nutrients and converting CO: into Oz, which is essential for aquatic
animal life. In brief, accelerating the utilization of microalgae as aquafeed is crucial if
sustainable aquaculture is to be achieved [12].

Materials and methods. 2.1. Growing microalgae. The following nutrient media
were used to microalgae in and cultivate them: «Chu-13» nutrient medium (g/1): KNO3
- 0.2, K2ZHPO4 - 0.4., MgSO4x7H20 - 0.1., CaCl2x6H20O - 0.08., iron citrate - 0.01, citric
acid - 0.1, boron - 0.5 ppm., MnSO4xH20O - 0.5 ppm., Na2MoO4x2H20O - 0.02 ppm, pH
7.519, 10, 11].

2.2. The object of the study. The object of the study was Chlorella sp 22 from the
collection of the Department of Biotechnology of Chirchik State University, Ministry of
Higher Education, Science and Innovation of the Republic of Uzbekistan. The algae
were grown by the method of accumulative culture in identical 0.5 1 flasks on a
luminostat with continuous illumination from below. The illumination intensity was

1500 1. The microalgae were bubbled with air at a rate of 75.5 1/h using an aquarium

pump.

91



Ca
(

INTERNATIONAL SCIENTIFIC JOURNAL "MODERN BIOLOGY AND GENETICS" 2024 Ne4 (10) ISSN: 2181-3396 (&
N

2.3. The second object: of the study was dry biomass of Chlorella sp 22 and
Spirulluna Platensis powder from «Helper Med» (Federal Republic of Russia), mixed in a
1:1 ratio.

2.4. Feeding quails. feed quails in the control variant: contains corn, sunflower,
soybean meal, wheat, fish meal and animal fat. Mineral additives include salt,
phosphates and chalk. The composition should include lysine. The protein content
should be at least 35 percent, minerals - 5 percent, grain - 60 percent. With this
composition, about 20 grams per quail will be enough for the daily requirement for
quail feed.

Results and discussion. In our experiment, water samples brought from
Chlorella sp 22 from the collection of the Department of Biotechnology of Chirchik State
University, Ministry of Higher Education, Science and Innovation of the Republic of
Uzbekistan were added to 500 ml "Chu-13" liquid nutrient medium at a temperature of
26°-28°C and light. 1500 Lk (Lux) was blown by air (figure 1). The samples became in
14-20 days, allowing them to be seen under a light microscope. A stock culture of
microalgae was grown to a titer of 112 h/ml. after that, they were diluted to 3x107-
3.5x107, planted on 2% agar medium and grown at 26 °C-28 °C and 1500 Lk of light. The
resulting microalgae cultivation in liquid mineral nutrient medium.

In order to feed young quails from the first day, quail chicks were crushed
together with boiled egg shells. On the second day, two grams of cottage cheese was
added to each bird. On the third day, quails of the experimental variant were given a
solution of chlorella sp 22 strain biomass and spirulina powder mixed in a ratio of 1:1 to
feed in a ratio of 10:1. On the fourth day, the amount of eggs in the feed was reduced by
10% and the amount of cottage cheese was increased by 10%. At this time, young quails
were fed at least five times a day. Drinking bowls should always be filled with
microalgae suspension at room temperature (Fig 1.).

In the second week of development, the chickens are transferred to quail feed, a
mixture of microalgae is added to the quail feed in a ratio of 10:1. Feeding was
continued for 30 days, the weight of the experimental quails was weighed every 24
hours.

Based on the results obtained, it was established that the average weight of quails
in the control variant was 172-180 g. It was established that the average weight of quails
in the experimental variant was 225-227 g.

With this trend, the period of sexual maturity of quail chicks in the control
variant was 42-45 days, and in quails in the kissing experiment, the reproductive
process was completed on the 38-42 day of the experiment.

To eliminate the risk of contamination of drinking water, it is necessary to choose
the most suitable design, and also regularly change the water at least twice a day. Not

only their well-being, but also the taste characteristics of future products depend on

92



"2
(
INTERNATIONAL SCIENTIFIC JOURNAL "MODERN BIOLOGY AND GENETICS" 2024 Ne4 (10) ISSN:2181-3396 (&
N~

how well and fully quails drink. The constant availability of well-prepared water is the

basis for the health of quails, as well as proper nutrition.

Fig 1. Feeding Japanese quails with chlorella suspension A) experimental variant B)
control.

Conclusions. In this experimental trial, a suspension of Chlorella sp 22 strain and
a suspension of Spirulina platensis were added to traditional feed in a ratio of 1/1 per
day, the duration of the experiment was 45 days. It should be noted that the
introduction of a suspension of Chlorella sp 22 and Spirulina platensis strains (Xelper
Med) into quail feed during the first six weeks of life of hatched quails increases the
survival rate of the young and their weight under the experimental period conditions.
The 225-227g variant compared to the 172-180g control resulted in an increase of -33g in
45 days. Therefore, the inclusion of microalgae in feed is very promising in the
production of feed for the development of a new direction, such as quail breeding.
Adult quails should be given most of their food at the last feeding. It is better if it
is food with a high grain content, which is slowly digested. With such feeding of quails
at home, the bird will always be full. It has been noted that additional feeding with a
suspension of microalgae at room temperature is more effective.
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