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Cotton (Gossypium L.) production and importance
of sequencing technology for improving agronomic traits

Gossypium L. is one of the largest genera, known for its diversity and economic value among-field crops,
while allotetraploid cotton species have a valuable source of a model system for studying plant polyploidy,
phylogeny, and breeding. This review provides, first, the production and use of Cotton (Gossypium)-in the
world. Second, important information on cotton cultivation and production in Kazakhstapnswasprovided in de-
tail. Third, we summarized the phylogeny of Gossypium L. Fourth, we provided a brief summary_of morpho-
logical characteristics and whole genome sequence studies of seven allotetraploid cotton species including G.
hirsutum (AD)1, G. barbadense (AD)2, G. tomentosum (AD)3, G. mustelinum (AD)4, G. darwinii (AD)5, G.
ekmanianum (AD)6 and G. stephensii (AD)7. This review is valuable for future agronomic and molecular re-
search studies on cotton.
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1 Production and uses of cotton (Gossypium L.)

Cotton (Gossypium L.) has been cultivated for fiberproduetion more than 7000 years. Despite the pres-
ence of synthetic fibers derived from petroleum, it.continues to serve as the most important natural renewa-
ble source in the world for textiles. Cotton is mainlyagrown in more than 80 countries around the world, in-
cluding China, India, USA and Pakistan [1, 2]

Furthermore, cotton is the main economic driver for some developing countries. In addition to fiber,
cotton is the third largest arable crop in theaworld in terms of tons of edible oilseed after soybeans and rape-
seed. In addition to its 21 % fat content; cottonseed is a source of relatively high quality protein.

Industrial cotton species, include diploids (G. herbaceum and G. arboreum) and tetraploids (G.
barbadense and G. hirsutum). The origin.of both diploid species is considered to be South Asia and Africa,
while the origin of two allotetraploid species are considered to be from Central, North, and South America.
Among these four cultivated species, G. hirsutum has high yield potential, wide adaptability, and moderate
fiber quality and accounts for about 90-95 % of the total cotton production [3].

The cotton industry is an important part of the economy of several countries. In India, the cotton sector
employs more than 40 million people, including farmers, workers from refining and pressing plants, and
workers from_textile,factories. The US cotton industry provides about 250,000 jobs and contributes about
21 billienyto the, economy each year. Cotton farming also plays an important role in the socio-economic
strueture of eountries such as Pakistan and Brazil, providing a livelihood for millions of families [1].

Cotton is grown mainly in Asia (~70 %), followed by the Americas (20 %), Africa (6 %), Europe (2 %),
and otherregions (~1 %) (Fig. 1).
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Figure 1. Trend in cotton cultivation ar&
China, India, the United States, Brazil, Australia, Tur istan, Uzbekistan, Argentina, and Mali are
known as world’s leading cotton producing countries 1 d 2023 (in 1,000 metric tons) (Fig. 2).
023 will reach 24.123 million tons, an in-

mittee (ICAC). The projected volume of world cotto tion for 2024-2025 is expected to reach 25.6204
million tons. World cotton production for the 2023-24 season is projected to increase by 3 % to 25.41 million
tons, while consumption is expected to decrease by 0.43 % to 23.35 million tons [5]

Seed cotton goes through a disasse cess in ginning factories to produce fiber, cottonseed, and
waste. Cotton fiber is a raw material for the textile industry. Qil can be extracted from the seeds (about 20 %
of the seed mass is fat), it can @ oil, margarine, soap, etc. Several by-products of seed cotton are
obtained along with the main product per. After ginning, the by-products are used as animal feed and for
the production of biofuels@ onsumption in China will decrease by 15 %, and India will become

0

the largest consumer with ion tons. Consumption growth is also expected to increase in Vietnam,
Bangladesh, Indonesiafan [7].
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Figure 2. Leading cotton producing countries of the world in 2022 and 2023 years [4]
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1.1 Cotton production in Kazakhstan

The Turkestan region is the world’s northernmost cotton-growing region in southern Kazakhstan. Every
year, 115,000-125,000 hectares of medium-staple cotton (G. hirsutum L.) are planted, with 80,000-
85,000 hectares being in Maktaaral and Zhetysay Districts of Kazakhstan. This area is particularly vulnerable
to drought, salt, and the invasion of harmful pests, including beetroot borer, cotton budworm, spider mites,
and aphids, as well as illnesses like gummosis and fusarium blight (wilt). Through genotype selection based
on genetic principles, the adverse effects of extremely high salinity and aridity in arable soil can be effective-
ly and economically mitigated [8]. The dynamics of sown areas in the Turkestan region have shown signifi-
cant changes over the past decades (Fig. 3). In order to better understand the dynamics of sown areas in the
Turkestan region, we have divided the analysis into five distinct periods: 1991-1997, 1998-2004, 2005—
2010, 2011-2015, and 2016-2023 years.

In 1991-1997 years, according to the analysis of sown area, the sown area decreased,from,116.6 thou-
sand hectares to 103.6 thousand hectares, with an average of 112 thousand hectares.

In 1998-2004 years, the sown area was increased significantly from 118 thousandy hectares to
223.1 thousand hectares, with an average of 118 thousand hectares.

In 2005-2010 years, the sown area significantly decreased from 206.1 thousand heetares to 137.3 thou-
sand hectares, with an average of 172 thousand hectares.

In 2011-2015 years, the sown area did not show stable characteristics and decreased from 160.6 thou-
sand hectares to 99.3 thousand hectares, with an average of 135,18 thousand hectares.

In 2016-2023 years, the sown area showed increasing characteristics from 109,6 thousand hectares to
135,5 thousand hectares, with an average of 123,4 thousand hectares.
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Figure:3.4991-2023 years, dynamics of sowing areas in the Turkestan region of Kazakhstan (thousand hectares)

Out of the 13 cotton varieties developed by the “Agricultural Experimental Station of Cotton and Melon
Growing” LLP, 9 varieties — Bereke-07, Maktaaral-4005, Maktaaral-4007, Maktaaral-4011, Myrzashol-80,
Pakhtaaral-3031, Pakhtaaral-3044, Maktaaral-4017, and Maktaaral-5027 — have been included in the Regis-
ter of Breeding Achievements recommended for use in the Republic of Kazakhstan. These varieties have
been widely adopted and cover more than 90 % of the cotton growing areas in the Turkestan region. All
13 varieties have received patents for breeding achievements. In 2021, a patent was granted for a new prom-
ising cotton variety, Maktaaral-5027, which has relatively high resistance to pests such as cotton bollworm
and spodoptera [8].

64 ISSN 3080-6836 (Print) ISSN 3080-6844 (Online)



Cotton (Gossypium L.) production...

The major challenges in cotton production include salinization, irrigation water scarcity, climate
change, pests and diseases, and soil depletion. In response, breeding efforts are focused on developing crops
with early maturity (within 105-110 days), high salt tolerance, drought resistance, diseases and pest re-
sistance, and the ability to improve soil fertility in crop rotation systems.

Currently, the Agricultural Experimental Station of Cotton and Melon Growing maintains a cotton gene
pool of 700 samples from different countries around the world as of 2024.

The soil of the experimental area is light fertile gray soil with a medium loam mechanical composition.
The characteristics of light fertile grey soil include a low humus content, high carbonate content, and a rela-
tively low absorptive capacity.

This soil type is characterized by good microstructure, water permeability, porosity, relatively low co-
hesiveness, and moderate mobility of water and nutrients.

2 Phylogenesis and whole genome sequences of cotton

The genus cotton (Gossypium L.) not only has the highest economic value among field crops, but also
plays an important role in research on plant taxonomy, polyploidization, phylogeny,.eytogenetics, and ge-
nomics.

Gossypium L. belongs to the tribe Gossypieae, the family Malvaceae, and the order Malvales [9]. Spe-
cies belonging to the genus Gossypium are grouped into 8 diploid genomes (A to'G,and K) and one allopoly-
ploid genome (AD) based on relative chromosome sizes and chromoseme features in interspecific hy-
brids [10]. A fairly well-documented review article has been published, on.the taxonomic, cytogenetic, and
geographic diversity of Gossypium species and the nomenclature of \individual genomes and chromo-
somes [11].

2.1 Genomes of allotetraploid species

The new allotetraploid or amphidiploid cotton (AD,genome) isthought to have emerged from an ancient
fusion between the A genome of the African Species G.“arboreum and the D genome American Species G.
raimondii, and chromosome duplication from their.:ancestors. The polyploids were found to contain 7 species,
namely G. hirsutum (AD)1, G. barbadense (AD)2, Gatomentosum (AD)3, G. mustelinum (AD)4, G. darwinii
(AD)5, G. ekmanianum (AD)6 and G. stephensii (AD) 7 [11]. Almost complete genome sequences have been
determined for all these species. The aim of this review to provide a comparative overview of the characteris-
tics of allotetraploid species and the features‘of.their genomes based on previously published studies.

2.1.1 Gossypium hirsutum

G. hirsutum has 14 different “Latin synonyms: G. hirsutum var. punctatum, G. jamaicense, G.
lanceolatum, G. mexicanumy=G. morrillii, G. punctatum, G. purpurascens, G. religiosum, G. schottii, G.
taitense, G. tridens, G. tricuspidatuam, G. hirsutum var. marie-galante and G. hirsutum var. palmeri. It is col-
loquially referred.4o as Americandetraploid, American upland cotton, Mexican cotton and upland cotton.

G. hirsutum is‘the most widely cultivated cotton species and the dominant source of natural plant fiber
in the world [12] <1t originated in Central America, but it is cultivated worldwide. Due to its high productivi-
ty and qualityyit is ansimportant species from the perspective of breeders and serves as the primary material
for scientific research aimed at combining high yield with other valuable traits. It produces medium-length
fibers,and/can grow to a height of approximately 2 meters. During development, G. hirsutum typically has 3
to 5 lobed leaves that are generally flat and diaheliotropic, requiring sunlight to maximize light absorption.

The henefits of genomic sequencing and resequencing data are enabling the study of the genetic basis of
G. hirsutum. In 2015, for the first time, the complete genome sequence of G. hirsutum cotton was devel-
oped [13]. According to the results of this study, the allotetraploid genome of G. hirsutum TM-1 was esti-
mated to be 2.25-2.43 Gb using various methods. This genome was found to consist of a total of 44 816
contigs, 8591 scaffolds, 76,943 annotated protein-coding genes, 602 microRNAs (miRNAS), 2153 ribosomal
RNAs (rRNAs), 2050 transfer RNAs (tRNAs), and 8325 small nuclear RNAs (snRNAs). Comparative
transcriptomic studies in this research revealed the crucial role of nucleotide-binding site (NBS)-encoding
genes in Verticillium dahliae resistance and the involvement of ethylene in cotton fiber cell development.
Following this study, the complete genome sequence of G. hirsutum has been updated and refined several
times [14-22]
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According to the study by Chen, Sreedasyam et al. (2020), accession TM-1 had a genome size of
2.3 Gb with genome coverage of 94.06x and 75 376 genes [18]. The GC content is 34.5 %. Chromosome
D09 had the smallest nucleotide of 54 445796 bp and chromosome AO06 had the largest nucleotide of
128 195 338 bp (Table).

2.1.2 Gossypium barbadense

G. barbadense has eight Latin synonyms, including G. peruvianum, G. vitifolium, G. acuminatum, G.
barbadense var. acuminatum, G. barbadense var. brasiliense, G. brasiliense, G. guyanense var. braziliense,
and G. evertum. It is colloquially known as Pima cotton, American Pima cotton, Sea Island cotton, long sta-
ple cotton, Egyptian cotton, and Brazilian cotton. It originated in South America, but it is cultivated world-
wide. G. barbadense is a tropical cotton plant that can grow to the size of a small tree. It is highly valued for
its long, high-quality fibers and its resistance to Verticillium wilt disease [23].

In 2015, the complete genome sequence of. G barbadense was completed. ,Thexgenome of G.
barbadense was found to be 2.57 gigabases, including a high-quality set of 80 876 praetein-coding genes,
along with information on the dynamic changes of genes and their expression [24].

In 2019, the complete genome sequence of G. barbadense was determined using thesPacBio RSII meth-
od. The genome was found to contain 71 297 protein-coding genes with a contig lengthof 2 222 525 789
base pairs [16].

The study by Chen, Sreedasyam et al. (2020) found that the genome of G. hirsutum variety 3—-79 has a
genome size of 2.2 Gb, containing 74 561 genes with a coverage of 90.1x [18]. The GC content is 34 %. The
smallest nucleotide sequence was found on chromosome D09, with 50 685 742base pairs, while the largest
nucleotide sequence was found on chromosome AO08," withw,119 114718 base pairs (Table).
Ma, Zhang et al. (2021). The genome of G. barbadense was_presented with a high quality assembly of
2.57 gigabases, including the identification of 80 876 proteinscoding genes [3].

2.1.3 Gossypium tomentosum

G. tomentosum has unique agronomic charagteristics, including strong fibers, hairy leaves and stems,
resistance to pests or insects on the leaves, and heat.tolerance, which are traits of the Gossypium species.
These excellent agronomic properties of G. tomentosum can be introduced into G. hirsutum through inter-
specific hybridization, allowing for its use in‘the genetic selection of G. hirsutum by expanding its genetic
diversity [25]. Gossypium tomentosum, knewn as Ma’o, huluhulu, or Hawaiian cotton, is a cotton species
native to the Hawaiian Islands. Genetic studies have shown that Hawaiian cotton belongs to the American
species of the genus Gossypium, with its closest relative being G. hirsutum. Focusing on specific research, a
2016 study compared two < genetie=linkage maps based on F2 hybrids of G. hirsutum x
G. tomentosum and G. hirsutamx G..darwinii. Seven inverted fragments were found on chromosomes chr02,
chr05, chr08, chrl2, chrl4, chrl6, and chr25, and three translocated fragments were identified on chr05,
chrl4, and chr264TheSe resultsfindicate that G. tomentosum is genetically closer to G. hirsutum than to
G. darwinii [26].

G. tomentosum is‘ashrub that grows to a height of 0.46 to 1.52 meters and has a diameter ranging from
1.5 to 3.0 meters. Theplant’s seed fibers (lints) are short and red-brown in color, making them unsuitable for
spinning or turning_into thread. Its flowers are light yellow with 3-5 petals and bloom from late summer to
early winter. It is characterized by heat resistance, resistance to harmful beetles, flea beetles, weevil rot, and
worms; as well as resistance to jassids and thrips. Additionally, it is known for its high quality fibers, fiber
length, andfiber fineness [23].

The study by Chen, Sreedasyam et al. (2020) found that the genome of G. tomentosum varieties
7179.01, 7179.02, and 7179.03 has a genome size of 2.2 Gb, containing 78 281 genes with a coverage of
76.8x. The GC content is 34 %. The smallest nucleotide sequence was found on chromosome D09, with
51 553 955 base pairs, while the largest nucleotide sequence was found on chromosome A06, with
121 609 178 base pairs (Table).

2.1.4 Gossypium mustelinum

G. mustelinum is the only cotton species native to Brazil, and it is typical of the semi-arid regions in the
northeastern part of the country [27]. It is a shrub-like plant that grows primarily in seasonally dry tropical
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biomes [28]. In 2013, Brazilian scientists genotyped two hundred eighteen mature G. mustelinum plants us-
ing SSR markers and found high genetic diversity among the populations. The results of this study indicated
that G. mustelinum plants have a high level of inbreeding and low observed heterozygosity, suggesting that
the populations reproduce primarily through self-fertilization and cross-pollination between related individu-
als [27]. The genomic and genetic resources of G. mustelinum have proven effective in identifying genes for
both qualitative and quantitative traits. Gossypium mustelinum represents the earliest divergent evolutionary
lineage of Gossypium polyploids, and its cotton varieties possess a gene pool rich in many essential traits that
have been lost in other cotton species [29]. For example, in 2020, an interspecific extended-fixed population
of G. mustelinum x G. hirsutum was developed, and more than a one hundred QTLs for fiber quality traits
were mapped [30]

The study by Chen, Sreedasyam et al. (2020) found that the genome of G. tomentosum has @ genome
size of 2.3 Gb, containing 74,660 genes with a coverage of 94.1x. The GC content is 34.5 %.,The ‘smallest
nucleotide sequence was found on chromosome D09, with 53 194 044 base pairs, while the‘largestsnucleo-
tide sequence was found on chromosome A08, with 129 182 752 base pairs (Table).

2.1.5 Gossypium darwinii

Gossypium darwinii, or Darwin’s cotton, is a species of cotton plant found only in the Galapagos Is-
lands. It is characterized by several excellent traits, including fine fibers, droughttolerance, and resistance to
Fusarium and Verticillium wilt diseases. Genetic studies indicate that it is closely related to the native Amer-
ican species Gossypium barbadense, suggesting that its seeds may havesbeen‘dispersed from South America
by wind, bird droppings, or marine debris [26].

According to the study by Chen, Sreedasyam et al. (2020), the sequenced isolate (AD)5-032 has a ge-
nome size of 2.2 Gb with a genome coverage of 80.6x and 78 303'genes. The GC content is 34 %. Chromo-
some D09 had the smallest nucleotide number of 52 096 622bp and chromosome A08 had the largest nucleo-
tide number as 120 009 936 bp (Table).

The cultivated species G. hirsutum accounts for 90 %,of world cotton production. However, its narrow
genetic base limits the improvement of modern:G. hirsutum cultivars. In contrast, the abundant genetic
diversity found in wild species, such as G. darwinii, provides valuable resources to address this issue.

Here we would like to review some key studies as examples. For example, an interspecific high-density
linkage map of G. hirsutum x G. darwinii was constructed by Chen, Khan et al. (2015), using an F2 popula-
tion based entirely on genome-wide simple‘sequence repeat (SSR) markers [38]. As a result of this study, a
total of 2,763 markers were mapped<across, 26 linkage groups (chromosomes), covering a genome length of
4,176.7 cm, with an average inter=locus distance of 1.5 cm. The map will offer essential information regard-
ing the origin and evolution of thexcotton‘genus, along with insights into genome structure and function. Ad-
ditionally, it will aid in cotton‘genome assembly, fine mapping, map-based cloning, and the utilization of
genetic germplasm from G..darwinii through marker-assisted selection. In the study by Xu, llyas et al.
(2022), the RNA<seq transcriptoeme analysis revealed that a total of 32,693 up-regulated genes and 25,919
down-regulated genes, were,differentially expressed [37]. Gene ontology and KEGG pathway analyses re-
vealed that the upregulated genes were associated with all gene ontology terms, as well as molecular func-
tions, biological processes, and cellular components, which were significantly related to enhancing drought
stressqdtolerance. In the study Wang, Li et al. (2024), a chromosome segment substitution line population of
553"individualswas created using G. darwinii x G. darwinii. As the result, three candidate genes were identi-
fied for three stable QTLs, including GH_A01G1096 (ARF5) and GH_A10G0141 (PDF2) associated with
lint percentage, and GH_D01G0047 (KCS4) associated with seed index or oil content [36].

These findings enhance our understanding of the molecular regulatory mechanisms development of cot-
ton breeding and provide valuable insights for marker-assisted genetic improvement in cotton.

2.1.6 Gossypium ekmanianum

Gossypium ekmanianum has three synonyms name such as Gossypium hirsutum var. ekmanianum
(Wittm.) Roberty, Gossypium latifolium var. ekmanianum (Wittm.) Roberty, and Gossypium tricuspidatum
var. ekmanianum (Wittm.) Mauer. Furthermore, there are also three common names Ekman’s Cotton, Ek-
man’s Gossypium, and Ekman’s Wild Cotton. The native range of G. ekmanianum species is the southwest
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Dominican Republic. It is a shrub and grows primarily in the seasonally dry tropical biome. G. ekmanianum
has small, white flowers with five petals. The seeds are small, round, and brown [31] (Table).

According to the study by Peng, Xu et al. (2022), the sequenced isolate AD6 had a genome size of
2.3 Gb with genome coverage 106.0x and 74 178 genes. GC content is 34.5 %. Chromosome D09 had the
smallest nucleotide number with 54 144 365 bp and chromosome All had the largest nucleotide number
with 132 145 079 bp (Table) [35].

2.1.7 Gossypium stephensii

Its historical importance dates back to 1966, when Stephens (1966), an eminent natural historian, evolu-
tionary geneticist, and cotton biologist, examined Wake Island cotton in his study of oceanic dispersal and
identified it as a wild form of G. hirsutum. He noted that “Wake Island cotton does not closely resemble ei-
ther Caribbean or other Pacific varieties. Stephens emphasized its distinctive characteristics,.including its
sprawling shrub-like growth habit, dense hairy pubescence, and larger-than-average petal spot when, com-
pared to other Pacific cottons [32]. Also, in 1992 years, Paul A. Fryxell provided a revised taxenomic'inter-
pretation of Gossypium L. and confirmed the distinguishing characteristics of the Wake,Atoll, forms in‘com-
parison with G. hirsutum [33]. In 2017, American scientists Gallagher, Grover, et al. (20%7) reported that a
new species of cotton from Wake Atoll was described as a new species of Gossypium by_.considering mor-
phological distinctions, geographic isolation, and new molecular data including bath nuclear and chloroplast
genome sequence data. The morphological characteristics of the new species were well described and were
named Gossypium Stephens after S.G. Stephens, the eminent natural historian, evolutionary geneticist, and
cotton biologist [34].

In 2022, according to Peng, Xu et al. (2022) study, the sequenced isolate AD7 has a genome size of
2.3Gb with genome coverage of 127.0x and gene number are 74,970. The GC content is 34.5 %. Chromo-
some D09 had the smallest nucleotide number of 54 019 951bp and chromosome A06 had the largest nucleo-
tide number of 125 976 056 bp (Table) [35].
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A. Opken, IlI. ManabaeBa, C. MaxmamkanoB, M. Pamazanosa, b. Kanu,
JI. ToxeroBa, /1. Tycinkau

Makra (Gossypium L.) enaipici skoHe arpOHOMHSUIBIK CHIIATTAMAJIAPbIH
KAKCAPTY YUIiH CeKBEHUPJIeY TeXHOJIOTHSIChbIHBIH MaHbI3bI

Gossypium L. — nakpuLiapblH OPTYPILIINIMEH KOHE SKOHOMHKAJIBIK KYHIBUIBIFBIMEH TaHbIMAl €H ipi
TYKBIMAAPABIH Oipi, ajl a/uIOTeTPAIUIONATH MaKTa TYpJepi oCIMAIKTEpIiH IMOJHIUIONANSCHH, (HIOTEeHE3IH
JKOHE CENEKIMSCHIH 3epTTeyNiH KYHIBI KO3l KoHe MOJeNbIik xyheci. by momyna, GipiHmineH, amemueri
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makTa (Gossypium L.) enaipici MeH KOJIaHBUTYBI Typajbl akmapar KamTeuirad. Exinumnigen, Kasakcranma
MaKTa aybll LIapYyaIlbUIBIFBl JKOHE MaKTa OHIIpici Typadbl TOJBIK AaKMapaT YCHIHBUIFAH. Y LIIHIIIJEH,
Gossypium L. ¢umorenesi Typanbl KbicKama akmapar Oepinren. Teprinmiigen, G. hirsutum (AD)1,
G. barbadense (AD)2, G.tomentosum (AD)3, G. mustelinum (AD)4, G.darwinii (AD)5, G.ekmanianum
(AD)6 xone G. stephensii (AD)7 CHSKTBI KeTi aUIOTETPAIUIOWATHI MaKTa TYPJIEPiHiH TOJBIK T€HOMBIHBIH
MOPGOJIOTHSIIBIK CHIIATTAMAlIapbl MEH 3epTTeyJepiHe KpICKalla miony OepiareH. Byn miony MakTaHbIH
arpOHOMUSUIBIK JKOHE MOJICKYJIAIBIK 3epTTeyepi YILIiH KYH bl aKIapaTThl YChIHAJIBL.

Kinm ce30ep: makta eumipici (Gossypium L.), ¢uaoreHes, aaioTeTpamionaAThl TYpJep, TCHOMHBIH TOJIBIK
Tiz0eri.

A. Opken, I1I. Manab6aeBa, C. MaxmamxkanoB, M. Pamazanosa, b. Kanm,
JI. Toxeroga, /I. Tycinkan

IpounssoacTro xsomuaTHuka (Gossypium L.) m BaJKHOCTb T€XHOJOr Wi
CEeKBEHHPOBAHUS JIJIsl YJIyUYIIEHUsSI ATPOHOMHYECKUX XaPAKTEPUCTHK XJIOMKA

Gossypium L. — oauH 13 KpyIHEHIIHX POJIOB, H3BECTHBIX CBOMM PasHOOOPa3sHeM W 3KOHOMUYESCKOM [ICHHO-
CTBIO CPE/IU CEeNbCKOXO3SHCTBEHHBIX KYJIBTYpP, B TO BPEeMsl KaK aJUIOTETPAILIOUIHBIC BHABI XTOMIaTHUKA 51B-
JSIFOTCSI IEHHBIM UCTOYHHUKOM M MOJENBHOM CHCTEMOH TSl M3Y4eHHUs TIOJUIUIONANH pacTeHuil, PuiIoreHnu u
celeKurn. DTOT 0630p BKIIIOYAET, BO-MIEPBBIX, HHPOPMAIIHIO O MPOM3BOJICTBE H HCHOJIb30BAHUH XJIOMTYATHHU-
ka (Gossypium) B mupe. Bo-BTOpbIX, OAPOOHBIEC CBEICHHS O CEILCKOM XO03sIHCTBE HATPOM3BO/ICTBE XJIOMYAT-
Huka B Kazaxcrane. B-tperbux, npusenena csomka o (uiorennu Gossypium L..B-ueTBepThIX, MpeacTaBieH
KpaTKuii 0030p MOP(HOIOrHYECKHX XapaKTEPUCTHK W HCCIICAOBAHUI MOIHOTO FHOMA CEMH aJlIOTeTpParlio-
WIIHBIX BUJIOB XJIOMUaTHuKa, BKioyas G. hirsutum (AD)1, G. batbadense (AD)2, G. tomentosum (AD)3, G.
mustelinum (AD)4, G. darwinii (AD)5, G. ekmanianum (AD)6 u G¢ stephensii (AD)7. Jlauusit 0630p mpen-
CTaBIsieT COOOW IEHHBIA MCTOYHHUK HHPOPMALUH ISl OYAYIIHX-arpOHOMUYECKUX M MOJIEKYJISIPHBIX HCCIIe-
JIOBaHUH XJIOMYATHUKA.

Kniouesvie cnosa: TlpoussojactBo xyomuatHuka (GOSSypium-L.), ¢unoreHes, amioTeTparuIOWIHBIE BUJIBI,
MOJTHAs TOCIIEA0BATEIBHOCTD TEHOMA.
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