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AHHOTanus. YmoOy Tankukotaa GOSSypium Typkymura MancyO €BBOWM Ba MajaHUN
TYpJAApHUHT Jyparaijiail HaTiKalapu YpraHuwinO, KypFOKYIIMKKA YWJAMIIMIUK OWiiaH
OOFJIMK IIMTOTCHETHK Y3rapuiuiap TaxJaui Kuauaad. Gossypium anomalum éepoiiu Typu
KYPFOKYMJIMKKA YUIAMJIWINK TEHJIIAPUHUHT MCTHUKOOUIM MaHOaum cudatuga OaxosiaHmu.
Terpamonn MmamaHuii Typnap Ba €Bovn aummiouna G. anomalum ypracuma ayparaitmari
)apa¢HU JaBOMUA IIUTOTEHETUK HOOJATUIIIMKIIAp, )KyMiIalaH, MyBO3aHaTCU3 TeTpajaiap Ba
agoMan jamagamap Kysatwiad. CHHTeTHK Tnonumuionaus ycymwiapu opkam  FiC
TyparailapuHUHT TEHETUK OapKapOpJHuru YpraHwimO, ynapaa KypFOKUMIMKKA YUAAMIIHK
OuJiaH OOFJIMK IT€HJIAPHUHT MaBXKYIJTUTH AaHUKJIaHIH.

TankukoT maBoMuAa Mei03 jkapa€Hiapy, XpOMOCOMa aXpallMIl MEXaHW3MIIapH Ba
IIUTOTEHETUK MapameTrpiap taxjawin KuinHau. [urtorenetuk Taxnumiap F1C gyparaitnapuaa
KYPFOKUMIIMK Ba  HCCHKJMK  CTpeccliapura >kaBo0  OepyBYM  aHOMal  MeHO3
KOHDUTYypallMsUTApUHUHT ~ TIAK/UTAHUIIAHA ~ TacauKiIagu. VICCUKIMK — CTpecClapuHUHT
CIIOpOTEHE3 JKapaCHWTra TabCUPH MEWOTUK WHICKC Y3rapuluiapy Ba XpoMocomasap
cerperanuscu opkanu 6axonanau. OJUMHTaH HATHKalap Kelakakaa KypFOKUMIMKKA YUIaMITH
Ba XOCWJIZIOP Fy3a HABIAPUHH SIPATUII yUyH TEHETHK acociap spaTHINra Xu3MaT KUJIUIIA
MYMKHH. TaJIKMKOT HaTHXKaJIapH CEJICKIIHS JKapaSHIapUHHA TaKOMIJUTamTHpuin Ba GOssypium
TypJAAPUHUHT DKOJOTHK XWJIMa XWUTUTUHM OIIUPHUIN y4yH WIMHA 0a3za cudaruja Xu3Mmar
KHWJIA N,
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Kanur cy3map GOssypium, maki, cropaiap, MUKPOCIIOPOTEHE3, IIIOHA, aHOMAaJHsIIap,

accoruanus, KyprOK4YUINK.

AHHOTaIII/Iﬂ. B JaHHOM HCCJIICAOBAHUU H3YUYCHBI PC3YJIbTAThI FI/I6pI/I,Z[I/IBaHI/II/I AUKUX N
KYJBTYPHBIX BHIOB poja (GOSSypium, a Takke MpOaHAIM3UPOBAHbI I[IMTOT€HETHUYCCKHE
WU3MEHCHHUS, CBS3aHHBIC C YCTOMYMBOCTHIO K 3acyxe. Jukuit Bug Gossypium anomalum 6wt
OLICHEH KAaK IIEPCIEKTUBHBIM HCTOYHUK T'€HOB YCTOMYMBOCTH K 3acyxe. B mponecce
rHOPHUIN3AIH TETPAIUIONIHBIX KYJIBTYPHBIX BHIIOB M IuIuiongHoro mukoro G. anomalum
OBLUIM BBLISABJICHEI OUTOICHCTHYCCKHUC aHOMAJIMWHM, BKIIOYaAs HeC6aJ'IaHCI/Ip0BaHHBIe TCTpaabl U
AHOMAJIbHBIC OUallbl. HCCJ’I@I{OB&HI/IC CTaOUIBLHOCTH F1C-I“I/I6pI/II[0B C UCIIOJIb30BAHUEM MCTOAA
CUHTETUYECCKOU IMOJIHUINIONINHN IIOATBCPANIIO HAJIMYINUC I'CHOB, CBA3AdHHBIX C yCTOfIqHBOCTLIO K
3acyxe.

B X04€ ucciaeaoBaHus HpOBG)léH aHaJIn3 Meﬁoe.a, MCXaHN3MOB PACXOKIACHUA XPOMOCOM U
UTOICHETUYECKUX MapamMeTpoB. l[luTtoreHeTnueckuil aHanu3 NOATBEpAWI (OPMHUPOBAHUE
aHOMaJIbHBIX MeWoTHUeCcKuX KoH(urypanuil y F1C-ruOpumoB B OTBET HA 3aCyXy U TEIUIOBOM
CTpECC. Bnustaue TemiaoBoro cTpecCa Ha CIHOPOIrc¢HE3 OLNCHHUBAJIOCH II0 HW3MCHCHHIO
MENOTUYECKOTO HHACKCA U CCTPCralluu XpOMOCOM. HOHY‘IGHHBIG PE3YIbTATBl MOI'YT CTATb
OCHOBOH JJId CO3JaHHuA B 6YIIYHICM 3aCYXOyCTOﬁqHBBIX u BBICOKO}’pO)KElﬁHBIX COpPTOB
XJIOIMYaTHHUKA. J_—[aHHOG HUCCIIECAOBAHUC IMpcacCTaBJrICT cobOoi HAaY4YHYIO 6a3y pIRIE |
COBCPHICHCTBOBAHM: CCICKINOHHBIX ITPOUCCCOB U ITOBBIMICHUA 9KOJIOTHICCKOTI'0O pa3H006pa3H51
Bu0B GOssypium.

KaroueBble cioBa: GOssypium, ¢gopma, ciopsl, MEKpOCIIOPOTeHe3, OyTOH, aHOMAJIUH,
acconnanusd, 3acyxa.

Abstract. This study examines the hybridization results of wild and cultivated Gossypium
species and analyzes cytogenetic changes associated with drought resistance. The wild species
Gossypium anomalum has been evaluated as a promising source of drought resistance genes.
During the hybridization process between tetraploid cultivated species and diploid wild G.
anomalum, cytogenetic abnormalities, including unbalanced tetrads and abnormal dyads, were
observed. The genetic stability of F,C hybrids was studied using synthetic polyploidy
techniques, confirming the presence of genes associated with drought tolerance.

The research involved an analysis of meiosis, chromosome segregation mechanisms, and
cytogenetic parameters. Cytogenetic analysis verified the formation of abnormal meiotic
configurations in F1C hybrids in response to drought and heat stress. The impact of heat stress
on sporogenesis was assessed by examining meiotic index variations and chromosome
segregation patterns. The findings provide a genetic foundation for developing high-yielding
and drought-resistant cotton varieties in the future. This study serves as a scientific basis for
improving breeding processes and enhancing the ecological diversity of Gossypium species.

Key words: Gossypium, variety, spores, microsporogenesis, flower bud, anomalies,
association, drought

399



Qo ‘qon DPI. Ilmiy xabarlar 2025-yil 2-son A seriya

Kupu

Fy3a (Gossypium L.) OyTyH ayHéna MyXUM TEXHHK KHH OYJHO, maxTa TOJacH €TKa3ho
Oepuin OViinua amoxujaa YpuH srajiaiad. Mananuil Fy3a HaBllapd MabJIyM Jlapakajga CyBra
TajabuaH. AMMO 3KUH MaWJOHJApU TYIPOK D3PO3UACH Ba JErpajalysicy, YYJUIAHWII Ba
LIYpAaHUIL, UKJIUM Y3rapyIlyd HATUKACKUIA CYFOPWIIAIUTaH MaJOHJIAp XaKMH KHCKapMOKA.
Kyprokunnuk xap Ka4oHTHUaH XaM OyTyH AyHE OY1Iad KUILUIOK XY KAJIUTH YIyH KaTTa TaX i/
conmokaa. byHnan Tamkapu, 1yHEnAaru MaBxy1 4ydyk cCyBHUHT 70% J1aH OpTUFU CYFOPHUILIIA
doitnananunaan. Ymly KWMMHYWIMKIAPHU SHIHUII YYYH CEIEKIIMOHEpIap XOCUIA0P, a0HOTHUK
cTpecciapra 4ujaMid Ba CyB Ba 03yKa MOJJAJapyUHU Y3JIAIITHPUIIL CaMapaJOpJIUTHHU
OIIUPATUTAH SHTY SKUH HABJIAPUHU SIPATUILN MaKcaara MyBOQUKIUP.

KyproKuniamkHM ogaTaa YCUMIIMKIAPHUHT YCUIIY BA OMOH KOJIMIIUTA TAbCUP KHUJIAIUTaH,
NUPOBApIUIA XOCUIIOPIUKHY TaCAaUTUPAIUTaH y30K BAKT CYB €THIIMACIUTH €0 TabpHQiall
MyMKHAH. MajaHuil TeTpamions fy3a Typjapd PEnpoayKTUB PHUBOMIAHMILINATA HCCUKIUK
crpeccu, aHnKca 20°C naH 10Kopu TyHru xapopat 35°C gaH I0KOpU KyHIY3T1 XaBO XapopaTu
KyWId TabCUp KWIAAu. BHONOrMK HyKTaW Ha3apuAaH, KypFOKYWIMK JaBpHUJlard OUpUHYU
X0Jlica XykalipagaH CyB MYKOTHII €ku cyBcuziaaHuaup [1]. Kyprokunnukka yugaMinianuru
IOKOpY OYNTaH YCUMIIUKIAPHUHT JEApJIM XaMMacuJa XOCHUJIOPJIIMK Ba KUMMATIN XYKaIUK
oenrum kypcarruwiapu mnact. CeNeKIUMOHepiap YYyH KypFOKUMJIMKra 4YWJAamMIId Xamja
XOCWJIIOP, KUMMATIU XY>KallMK Oeiruiapura 00U HaBiap sipaTwill 1013ap0d MyaMmoJiapiaH
oupuaup.

MarepuaJuiap Ba ycyJuiap.

TamxukoTnap 2022-2025 inmnapaa Y3P ®A TeHeTHka Ba YCHMIMKIAP SKCIEPUMEHTAN
OMONOTHACH MHCTUTYTUHHUHT ‘“FYy3aHUHT SKCHIEpUMEHTAN MOJUIUIOUIUSACH Ba (PUIIOTCHUSICH
J1abopaTopusACH UCUKXOHACH Xamjia JabopaTopus Taxpuba nanacuaa oiaud Oopuiam.

Tankukor o0bekTn cudatuma G.anomalum, G.herbaceum subsp.pseudoarboreum,
subsp.frutescens Ba yiap umTHpoKHIa OJMHTaH noauruionn ayparaimnap Fi1C G.herbaceum
subsp.pseudoarboreum x G.anomalum nyparait komouHauscuauar 26D, 27D, 28D pakamiun
xamaa F1C G.herbaceum subsp.frutescens x G.anomalum 31D pakamiu qyparait ycumimukiapu
ypranwiay. Gossypium L. typkymura mancyo G.herbaceum L. (Adpo-ocué ry3acu) TYpUHUHT
TYpHUUN XHUJIMa-XUJLTMKIIAPH Ba JUILTON] €BBOIHM Fy3a Typu G. anomalum kucka KyHra Kydiu
tagabuan Oynrannuru cababnum, HSKuO-MapBapumuIaml >kapaéHunga Barmep wuaunuiapugaH
doitmananmny. Yenmmnkiap 16 coat EpyFiiuk Ba 8 coaT KOPOHFYIIMK MIAPOHTH TAbMHUHIAHTaH
dboTonepruoauK yiuanapa YCTUPUIIN.

bounanruy MaHOalapHUHT YATUTIAPU MalJalurd Xamaa KaTTUK (TOIICUMOH) KOOUKIIH
Oynranauru cababiu, YUTUTHUHT MUKPOTIMIIAP KUCMUJATH KOOUMK OMpO3 KecHO TalulaHIv Ba
[Terpn moummaa 30-32°C xapoparna tepMocraraa yaaupwiad. Humr otran ypyrnapau 1:1:1
HUcOaTaaru (TYHT, TYNPOK Ba KyM apajaniMacu) Tal€piaaHraH TYPYHT OWJiaH TYJIAUpUIITaH
KOFO3 TyBaKJayiapra 5Ku0 YHIUPHUIIH.
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G.herbaceum subsp.frutescens x G.anomalum, G.herbaceum subsp.pseudoarboreum x
G.anomalum ypyrimap lcM HHUII XOCHJI KWITaHAAH CYHI KOJIXUIUMH MoagacuHuHr 0,2% nn
spuTMacura coJMHHO 24 coaTra KOpPOHFY >KOWJa CakJaHAW. OKHUII HIIapja Maxcyc
Ta€piaHral KoOFo3 uauiryaizapuaad doigananwian. TyBakdamapaard Huxouiap 2-3 Ta

XaKUKUH 9MHOAPT XOCHJT KWJITaHaH CYHT Barnep naninapra YTKa3uim. VCHMHHKHap Maxcyc
doronepuoauk Hazopar octuaa yctupwinu. [lyparaiinam ummapu ymMym-KaOyn KWJIMHTaH
yciy6aap acocuia onud 6opunan. Hamynanapaan >20°C xapopataa moHajaap Teprud KeIuHuO
(3.IT ITaymesa 1980) Kapuya ¢uxcaropuna (tapkubu C;HiO, Ba C:HesO 7:3 HucbOarna)
bukcamus xkuauHau. [llonanap aneroxkapmuu OYéruaa OYsinO BaKTUHYAIMK Mpernapatiap
Tau€pianau Ba EPYFIMK MUKPOCKOIH EpAaMUIA TaXJ I KAJIUHIN.

Jyparail YCUMIIMKIApUHUHT LIOHAJIAapUAa cropareHe3 OOCKMYM YpraHWIraija oTa-oHa
HIaKJiap cropanaiapuiad ¢apk anukiaanau. OTa-oHa IMAKIJIapuaa TYPTTa TEHT yiIdamaard
CIopaJlapHH acocaH MYBO3aHATIM TeTpamaidap VY3 wumra ojaam. G.herbaceum subsp
pseudoarboreum, G.anomalum crmopareHe3 WHMKIMAAa Ky COHJIM TeTpajanap OwiaH

Oupranukaa MOHaja, uaaanap, Tpuaaaiap yupaaud. by Hopman xonat xucobianaau (1-pacm).

1-pacm Fy3a mamynamapunma (a) G.herbaceum subsp.pseudoarboreum b) Gossypium
anomalum) tetpaganap KypUHUIIIH.

FiC 27D G.herbaceum subsp.pseudoarboreum x G.anomalum nayparaitnapuna
CIIOPOTE€HE3 KypcaTruujapyd IIyHU KYpPCATAUKH, Jyparaujap KypTakiaapu PpPHUBOXKIAHHUIII
OOCKMUMIard TyJ MIOHANApuia Tuajajiap COHU TeTpajaliap COHWUTa HucOaTaH TadOBYyTIap
nyKuru kysra tanvianau (1->xaasain).

1-sxkaaBaJ
F'y3a HamyHaJTapUHUHT CIIOPAJA TAXJIUJIN.
Ka
o . MuxposiapoJ
Yprauuiaran MU MeiioTuxk
Ne U TeTpajajap COHH
HaMyHaJ1ap cnopaaaj | unaekcu%o o
ap COHH °
1 G.anomalum 838 99,76+0,16 -
2 G.herbaceum 709 98,59:+0,44 i
subsp.pseudoarboreum
3 G.herbaceum 803 96,66+0,13 i
subsp.frutescens
4 28D FiC 324 91,74+1,52 0,80+0,32
G.herbaceum
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subsp.pseudoarboreum  x
G.anomalum
27D F1C
5 | G:herbaceum 164 45,5043 85 0,600,560
subsp.pseudoarboreum  x
G.anomalum
26D FiC
g | C-herbaceum 258 85,7142,17 1,53+0,76
subsp.pseudoarboreum  x
G.anomalum
31D FiC
7 | Gherbaceum 788 91,27+1,00 0,25+0,17
subsp.frutescens X
G.anomalum

27D F,C G.herbaceum subsp.pseudoarboreum x G.anomalum nyparaiiuna (45%)
Juajanap SHT KT KoHpUryparus 0y, yHaan KeWnH oauil tetpananap (55%) Taurkui STau.
31D F;C G.herbaceum subsp.frutescens x G.anomalum nayparaiuga IUTOrCHETHK TaXJIHII
HaTWXKalapura Kypa IIaKiau y3rapraH MHKPOSIPOIN Tuajaiap Ba MUKPOSAPOIH TeTpagaiap
(13%) myBo3anaTiu Terpagaiap sca (77%) ramkuin 3tau. by Me€iutiapaa xap Xui yiuamaru
CIIOpAJIAPHUHT MAaBXKYJIUTH XPOMOCOMAJIAPHUHT MYBO3aHATCH3 QXKPAJUIIA Ba aHYILJIOW]
XpOMOCOMaap TYIUIAMHHUHT WIAKIUIAHWIIMHU Kypcatagu [1]. Meiio3 xapa€Hu HOTY¥pu
XpOMOCOMa aXPAIUIIUHU aKe dTTUPYBYM noiuaaanap (1-2%) éku MyBo3aHaTcu3 TeTpagaiap
(5-15%) xoHpurypanus kypcaTruaiapunu kypcarau (2-pacm).

0)- B Ny
2-pacm a), 6), B) ) 27D F1C G.herbaceum subsp. pseudoarboreum x G.anomalum, n), e)

31D F;C G.herbaceum subsp. frutescens x G.anomalum
MyHno3apa. Ycuminknapaa Meio3 MHKPOCIOPOICHE3HHHI aCOCHH skapaéHH Oymuo,
YCUMJIMKJIADHUHT YaTHUIIYBYAHJINTY Y4YH Xaj KAJIYyBYM axaMUATra ora. S"BrapquaH xapopart
LIAPOUTIIApU MEWO03 Kapa€HUIa TabCUpP KypcaTaau S"CI/IMJ'II/II(J'IapHI/IHF YHYMIOPJIUTH FOKOPHU
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Xapopatra KyJa ces3rup, rokKopu xapopar Tenodasza Il Oockuumma paanan MUKpPOTYyOysa
TYIUIAMIIADUHUHT €KMW OapKapopJIMTMHU Oy3ull OpKalu JAujanap Ba TpUAJaJapHUHT
HmiaKutaHumura cabad Oynamu. byHpaH Tamkapu, IOKOpH Xapopar Menosnia y3apo TabCup
XapaCHUHUHT [AKIUIAaHUIINAA CEe3WIapid YeTIaHUIUIAPHU KenTupuoO uukapau. Ilaxurtena
Oocknuuaa cuHarc Oy3wiran Ba Xap Oup XpomMocoma y4yH MakOypuil y¥3apo OOFTUKIUK
nykonuiy, Hatwxkaaa Il meio3 OynuHuIIMaa KUCMaH OMp XWUIHMK ro3ara keiarad. Jluakuuesaa
FOMOJIOTUK ~ OyJIMaraH XpomocoMmanap oOpacujard y3apo OOfIaHMILIAp  ajloxuia
OuBasieHTJIapHU OMp-OupHra TyTalTUprad, Oy eca MCCUKIUK TabCUPHUIAa TOMOJIOTUK OYyJIMaran
PEKOMOMHAIMSAHUHT €KTOMWK XOJUCATapUHU l03ara KenTupaad. Xyjoca KWiInO alTranna,
IOKOPU XapopaT MEMOTUK HMHJIEKC y3apo TabCUPH Ba XyXkalpa JACBOPUHUHI MIAKIUIAHUIIUTA
TYCKUHIIUK KWJIaau, Oy eca I0KOpU Xapopat MIapouThAa YCUMIUK KApUOTUITUHUHT Y3rapuiiu
Ba TCHOM EBOJIFOIMACH YIYH MEXaHHUK acoc sipatanu [2]. XapopaTaunr ommmu (28°C) rokopu
MEHOTUK PEKOMOMHAIMSIHUHT YacTOTachra TabCHp Kk MyMkuH [3]. bupox wmeiio3
xKapa€HM KyJla FOKOpU XapopaT Japaxara KaHJai >kaBo0 OepHIlM XaKuja Kyl Hapca MabiyM
sMac. Y3apo nyparaiimap ypracuma cdakar 27D G.herbaceum subsp.pseudoarboreum X
G.anomalum F;C nyparaii ycumuruaa (28 °C) rokopu Xapopart IapoUuTIIapy MyIITCU3IUK SHU
TYJIYaHTJAPHUHT TYIWK [MaK/JIaHMaciaurura oiu0 kenau. VCCUKIMK cTpeccu HaTkKacuia
KeMMO YMKKaH MYyBO3aHATCU3 TeTpajaiap, FaupuoIIuil auajaiap Ba Mojuagaiap, Menos
IUKJIATa XAJIAKUT Oeprammru TaxmuH KwmHau [4]. FOxopu xapopar cTpeciiapu TOMOJOTHK
XPOMOCOMAJIAPHUHT QXKPaJIUIIA Ba XPOMATHIJIAPHUHT KOHIOTAIMSICUTa TabCUP KypcaTaaud Ba
UCCHKJIUK cTpeccHu Tydaiinm xpoMmocomainap accornuarusicu oy3wnamu [5]. Hartmkana sxumamii
MOpGOJIOTHK aHOMaTHsIIapHU KenTupud ynkapamu [6]. 31D F1C G.herbaceum subsp.frutescens
X G.anomalum ycumauk cropamga OOCKHYMIA MyBO3aHATCH3 TeTpajaajgap ydparaHud OwiiaH
ryJI4aHrjap HUCOATaH IIAKJUIAHTaH Ba YAaTUINYBYAHJIMK Japakacu XaMm OUp MyHYa IOKOpHU
KypcarruwiapHu kypcatau. by kypcarruuwnap acocuga FiC  pgyparaiimap reHomuaa
KYPFOKYWIMKIa 4YuJaMid TEeHJIap MaBXKyJ JeraH Xyjocajapra KeJIWHAW. BUpPOK HCCHKIUK
CTpeccH YCUMIIMKIapJa Ke4a€Trad Meiio3 Ba cropaja 00CKUuIapura TabCUpH TYFpUCHAa KYII
HapcaJlap MabJlyM dSMACIUTU cadabiu TaAKUKOTIAp MOJIEKYJIIp, aHOTOMUK TaxJIHJIIap acocuaa
JABOM ITTUPUIIUIITHY Tajad 3Taiu.

XyJaoca. Essoitn aummoun Gossypium anomalum Typu KypFOKYMJIMKKA YHAaMIIHU
TEHJApPHUHT MyXMM MaHOaum odKkamimurd  aHukmanan. (A; X Bj)  G.herbaceum
subsp.pseudoarboreum x G.anomalum, G.herbaceum subsp.frutescens x G.anomalum
Jyparaiiyiaiil OpKajiy oJiMHraH F1 aBiojap/ia CHHTETUK HOJUILIONIUsS €pJlaMHia TEHOM Kappa
ommpuian. CroporeHe3 xapa€HuJa MyBO3aHATCU3 TeTpajajap Ba HOOJATUM auanaap
Ky3atuingu. [{utoreneruk taxmwuiap Hatwxkanapu Fi1C pyparaillapyHuHT KypFOKYMIIMKKA
YuaMIId IaKJIap dKaHJIUTHHU Kypcatau. 27D ayparaiina rokopu xapopat (28°C naH 10KOpH)
MyIITCU3IUKKA 0710 kenau, 31D myparaiina sca HucOaTaH SXIINA YaTUIITYBUAHIIUK Ky3aTUIIIH.
TaaKkuKOT HATHXKATAPU KeNlaXakaa KypFOKUYMINKKA YUaMIIH, UCCUKKA 0ap 10N Ba XY KaIuK

KUXaTUIaH KUMMATIM OeNruiapra sra siHru £y3a HaBJIapUHU SPATULL YIyH acoc 0YIub Xxu3maT
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KWIAITYA MYMKUH. TaqKUKOTHH JABOM 3TTUPHUII YIYH MOJICKYJISIp Ba aHATOMHUK TaxXIMJUTAPHU
qyKypJAlITHPUI, aiHUKCA FOKOPYM XapOpaTHHHI MeEWo3 jkapa€HuUra TabCUPUHH sHaIa
OaTtadcui ypranuiin Makcaara MyBoQUKIUP.
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