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Annotatsiya. Paxta yetishtirish hajmi bo ‘yicha O ‘zbekiston 2022-2023 yil holatiga ko ‘ra
Xitoy, Hindiston, AQSH, Braziliya, Avstraliya, Turkiya, Pokistondan keyingi sakkizinchi o ‘rinni
egallaydi. Markerlarga asoslangan seleksiya usuli paxta yetishtiruvchi mamlakatlarda yangi va
rivojlanayotgan, seleksiya muddatini gisqartirish va nav tozaligi yugori bo ‘Igan navlar yaratish
imkonini beruvchi samarali usullardan biri hisoblanadi va bu borada Xitoy va AQSH yetakchilik
qiladi. Bu ro ‘yxatda O zbekiston Respublikasi Pokiston va Hindistondan keyingi beshinchi o ‘rinni
egallaydi. Ushbu maqolada seleksiya sohasida MAS usulini qo ‘llashning ahamiyati va zarurati,
ushbu sohada tadgiqotlar olib borgan olimlar va ularning tadgigot natijalari gisgacha yoritib
berilgan.

Kalit so‘zlar: Seleksiya, g‘o‘za, markerlaga asoslangan seleksiya, o ‘rgimchakkana,
bardoshlilik, tanlash.

IMPORTANCE OF USING THE MARKER-BASED SELECTION METHOD IN THE
SELECTION PROCESS

Abstract. As of 2022-2023, Uzbekistan will take eighth place after China, India, USA,
Brazil, Australia, Turkey, and Pakistan in terms of cotton production. The selection method based
on markers is one of the new and developing methods in cotton-growing countries, which allows
to reduce the selection period and create varieties with high purity, and China and the USA are
the leaders in this regard. In this list, the Republic of Uzbekistan ranks fifth after Pakistan and
India. In this article, the importance and necessity of using the MAS method in the field of
breeding, the scientists who conducted research in this field and the results of their research are
briefly explained.

Key words: Breeding, cotton, marker-based selection, spider mite, tolerance, selection.
BAXKHOCTDb UCITOJB30BAHUA METOJIA OTBOPA HA OCHOBE MAPKEPOB B
MNPOLECCE OTBOPA

Annomauusn. Ilo umocam 2022-2023 20008 no npouszsodcmey xionka Yszdexucmau
3atimem gocomoe mecmo nocie Kumas, Hnouu, CILIA, Bpasunuu, Ascmpanuu, Typyuu u
Taxucmana. Memoo CelleKYUuU Ha OCHOBE MapKepoe AsJislemcs OOHUM U3 HOBLIX Uu paseuearoyuxcs
Memooos & cmpaHax-xﬂonkoeodax, no3eojiAruwWuUx CcoKkpamumos nepuod cerekyuu u coz0amo
copma ¢ 8bICOKOU Yucmomou, a auoepamu 8 smom omuowenuu sensromes Kumaii u CIIA. B
amom cnucke Pecnyonuka Y36exucman 3anumaem namoe mecmo nocie Ilaxucmana u Unouu. B
OaHHOU cmamuve Kpamro 00bsCHEHbl BAXCHOCMb U He0OX0OUMOCb UCNONb308aHUsA Memooa MAC
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6 obnacmu cenexkyuu, yuenvie, npo8oOUBULLE UCCIEO08AHUsL 8 IMOU 00ACMU, U Pe3yIbIMaAmbl UX
uccne0oB8anull.

Knrouesvte cnosa: Cenexyusi, X10n0K, MApKepHasi CeneKyus, NaAyMuHHbllL Kilew,
MONIEPAHMHOCb, CENLeKYUSL.

Kirish. Markerlarga asoslangan seleksiya (MAS) ekinlarning eng yaxshi navlarini
yaratishning samarali usullaridan biridir [1]. MAS usulidan seleksiyada foydalanish orqali
urug‘chilik samaradorligini ham keskin oshirish, nav tozaligini nazorat gilish mumkin [2]. Ko‘p
o‘lchovli migdoriy belgi lokusi-QTL (Quantitative Trait Locus) polimorfizmi tufayli markerlar
yordamida tanlash samaradorligi keskin ko‘tarilgan [3; 4]. Paxtaning qimmatli-xo‘jalik belgilari
bilan bog‘liq allellarning kashf etilishi bu allellarni to‘g‘ridan-to‘g‘ri MAS da qo‘llash imkonini
bergan [4]. F2 o‘simliklari 3 usul bilan, fenotip (1), kombinatsiyalangan marker-genotip va fenotip
(MAS) (2), genotip (3) asosida tanlanadi [5]. MAS va bekkros chatishtirish bir nechta eng yaxshi
ota-onalar qatoridan foydali QTL allellarining o‘ziga xos kombinatsiyalarini tanlash orqali
nisbatan kam sonli genlarga ega bo‘lgan liniyalarning urug‘chilik qiymatini va nav tozaligini
oshirishning samarali usuli bo‘la oladi [6; 7].

Bugungi kunda MAS usulidan dunyoning ko‘pgina mamlakatlari keng foydalanadi va bu
usuldan seleksiya sohasida foydalanish bo‘yicha Xitoy va Amerika qo‘shma Shtatlari yetakchilik
giladi (1-rasm) [19]

m Xitoy

m Amerika Qo’shma

shtatlari
m Pokiston

m Hindis
151: 45% Hindiston

m O'zbekiston

106;32%

m Avstraliya

m Braziliya

m Twkiya

1-rasm. Paxta yetishtirishda MAS bo‘yicha tadqiqot olib boruvchi top mamlakatlar.

So‘nggi yigirma yil davomida seleksiya va urug‘chilikda MAS usulidan foydalanish tez
sur’atlar bilan o‘sdi. Bu usulni qo‘llash orqali bir gancha olimlar ko*plab tadqiqotlar olib borishgan
[8; 9; 10; 11; 12], Maheswari va boshgalar [13]. MAS usuli takroriy tanlov gilish va har ganday
turdagi ekinlarda urug‘chiligini yaxshilash uchun muhim vosita ekanligini ta’kidlagan [2].

Nayakning tadqiqotlariga asoslanib, navlarni ko‘paytirishda eng samarali bo‘lgan marker
yordamida seleksiya usuli morfologik xususiyatlarning nishbiy ahamiyatini hisobga olgan holda
yoki hisobga olmagan holda, molekulyar markerlardan foydalanib urug‘chilik yo‘nalishidagi
jozibador individlarni tanlash usulidir deyish mumkin [14]. Bu usul, aynigsa, chidamli turlarni
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yaratish uchun yaxshi samara beruvchi usuldir [15]. G‘o‘zaning hali nihollik davrlaridayoq
spesifik markerlarlar yordamida chidamli genotiplarni ajratib olish mumkin [16]. Chidamli
navlarni ekish, paxta hosilining oshishi va tannarxning keskin tushushiga paxtadan olinadigan
foydaning oshishiga olib keladi [17; 18].

Tadqiqot davomida Fibre Verte namunasi o‘rgimchakkana bilan zararlanishga bardoshli
namuna ekanligi, Omad navi esa o‘rgimchakkana bilan zararlanishga chidamsiz, lekin ishlab
chiqgarish talablariga mos gimmatli-xo‘jalik belgilariga ega tezpisharligi aniglangan. Omad navi
va Fibre Verte namunasi 2020 yilda o‘zaro chatishtirilib Omad x Fibre Verte kombinatsiyasi
olingan. F1 (Omad x Fibre Verte) o‘simlikarida qimmatli-xo‘jalik belgilarini irsiylanishi
o‘rganilganda bosh poya balandligi (0,78) belgishi bo‘yicha oraliq ijobiy dominantlik holati
kuzatildi.

1-jadval
F1 (Omad x Fibre Verte) o‘simlikarida qgimmatli xo‘jalik belgilarini irsiylanishi
(2021 yil)

! | Ota-ona shakllariva | Bosh poya | hp Bir hp Bir tup hp

duragay nomi balandligi, ko‘sakdagi o‘simlikdagi

sm paxta vazni, ko‘sak soni,
g dona
1 Omad 80+3,1 4,98+0,3 10,50+3,43
2 Fibre Verte 125423 5,44+0,2 13,10£3,35
3 F1(Omad x Fibre 120+£3,5 | 0,78 5,740,2 2,43 14,35+2,44 1,96
Verte)

Bir dona ko‘sakdagi paxta vazni (2,43) belgisi bo‘yicha va bir tup o‘simlikdagi ko‘sak soni
(1,96) belgisi bo‘yicha ijobiy to‘liq dominantlik holati kuzatildi (1-jadvalga garang). F2 (Omad x
Fibre Verte) kombinatsiyasining 46 ta o‘simliklaridan genom DNK si ajratilib, BNL 1705 SSR
markeri yordamida PZR tahlillari gilinganda genotipik ajralish kuzatildi. PZR tahlillari natijalariga
ko‘ra 6 ta (13,04 %) o‘simlik a genotip gomozigota, 8 ta (17,39 %) o‘simlik b genotip gomozigota,
32 ta (69,56 %) o‘simlik geterozigota holatda ekanligi aniglandi (2-rasmga garang).

F2 (Omad x Fibre Verte) o‘simliklari va ota-ona shakllarining o‘rgimchakkanaga
bardoshliligi baholanganda Omad navida 35,9 % o‘rgimchakkana bilan zararlanganligi kuzatildi.

Fibre Verte namunasida esa o‘rgimchakkana bilan zararlanish kuzatilmadi. F> (Omad x
Fibre Verte) G/11 (20%), F2 (Omad x Fibre Verte) G/9 (15 %), F2 (Omad x Fibre Verte) G/8,
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F2 avlodlarda genotipik ajralish

™3 gomozigota

ubh pomozigots

™ geterozigota

Omad * Fibre Verte BNL 1705

2-rasm. Omad x Fibre Verte duragay kombinatsiyasining F»> avlod o'simliklarida PZR
tahlillari natijalariga ko‘ra aniqlangan genotipik ajralish 6 ta (13,04 %) o‘simlik “a” genotip
gomozigota, 8 ta (17,39 %) o‘simlik “b” genotip gomozigota, 32 ta (69,56 %) “h” o‘simlik
geterozigota holati.

Omad x Fibre Verte duragay kombinatsiyasining F2 avlod o simliklarida PZR tahlillari
natijalariga ko‘ra aniqlangan genotipik ajralish 6 ta (13,04 %) o‘simlik “a” genotip gomozigota, 8
ta (17,39 %) o‘simlik “b” genotip gomozigota, 32 ta (69,56 %) “h” o‘simlik geterozigota holatda
ekanligi aniglandi.

F2 (Omad x Fibre Verte) G/10, F2 (Omad x Fibre Verte) G/15, F2 (Omad x Fibre Verte)
G/46, F2 (Omad x Fibre Verte) G/36, F2 (Omad x Fibre Verte) G/45 genotiplar 10 % gacha
o‘rgimchakkana bilan zararlanganligi kuzatildi. bardoshli F> (Omad x Fibre Verte)
kombinatsiyasining boshqa o‘simliklarida o‘rgimchakkana bilan zararlanishi kuzatilmadi (3-
rasmga garang). F> (Omad x Fibre Verte) kombinatsiyasidan tanlab olingan 46 ta genotiplarning
o‘zgaruvchanligi 2-jadvalda keltirilgan. Bu genotiplar 2023 yilda dala sharoitida ekildi va F3
(Omad x Fibre Verte) oilalar olindi. O‘rgimchakkana bilan zararlanishga chidamlilik belgisi
bo‘yicha gomozigota va geterozigota holatdagi genotiplar ekilib oila ko‘rinishida o‘rganilgan.

O‘rgimchakkana bilan zararlanish belgisi bo‘yicha gomozigota holatdagi F3 (Omad x Fibre
Verte) G/1, F3 (Omad x Fibre Verte) G/2, F3(Omad x Fibre Verte) G/8, F3 (Omad x Fibre Verte)
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G/9, Fs (Omad X Fibre Verte) G/11,

3-rasm. BNL 1705 DNK marker yordamida F3 (Omad X Fibre Verte) G/1 genotipini
O‘rgimchakkana bilan zararlanishga bardoshlilik belgisi bo‘yicha gomozigota holati.

F3 (Omad x Fibre Verte) G/14, F3 (Omad x Fibre Verte) G/15, Fs3(Omad x Fibre Verte)
G/16, F3 (Omad x Fibre Verte) G/17, F3 (Omad x Fibre Verte) G/18, F3(Omad x Fibre Verte)
G/24, F3 (Omad x Fibre Verte) G/37, F3 (Omad x Fibre Verte) G/40, F3 (Omad x Fibre Verte)
G/42, genotiplar oilasi o‘simliklaridan genom DNK ajratilib BNL 1705 DNK markeri yordamida
tekshirilganda o‘rgimchakkana bilan zararlanishga bardoshlilik belgisi bo‘yicha genotipik ajralish
kuzatilmagan (3-rasmga garang) va ushbu oilalar o‘rgimchakkana bilan zararlanishga bardoshlilik
belgisi bo‘yicha gomozigota holatda ekanligi yana bir bor tasdig‘ini topdi. Omad X Fibre Verte
kombinatsiyasining o‘rgimchakkana bilan zararlanishga chidamlilik belgisi bo‘yicha gomozigota
holatdagi genotiplar ekilib oila ko‘rinishida o‘rganilganda F3 o‘simliklari BNL 1705 DNK marker
yordamida tekshirilganda genotipik ajralishlar aniglanmadi. Bundan ko‘rinib turibdiki F2 avlod
o‘simliklaridan o‘rgimchakkana bilan zararlanishga bardoshlilik belgisi bo‘yicha DNK markerlari
yordamida tanlab olingan genotiplar keyigi avlodlarida bu belgi bo‘yicha ajralishga uchramadi.
Omad X Fibre Verte kombinatsiyasidan olingan 46 oilalarning qimmatli-xo‘jalik belgilar tahlil
qilinganda o‘rgimchakkana bilan zararlanishga bardoshlilik belgisi bo‘yicha gomozigota holatdagi
F3 (Omad x Fibre Verte) O/1 (124,5 sm), F3 (Omad x Fibre Verte) O/40 (120,4 sm) va F3 (Omad
x Fibre Verte) O/2 (120,1 sm) oilalari bosh poya balandligi belgisi bo‘yicha andoza Sulton va C-
6524 navlari va ota-ona shakllariga nisbatan ustunlikka erishdi (4.14-jadvalga garang).

Bir tup o‘simlikdagi ko‘saklar soni belgisi bo‘yicha F3 (Omad X Fibre Verte) O/24 (19,4
dona), F3 (Omad x Fibre Verte) O/40 (20,4 dona), F3 (Omad x Fibre Verte) O/42 (18,7 dona), F3
(Omad x Fibre Verte) O/16 (19,7 dona) oilalari andoza navlar va ota-ona shakllariga nisbatan
ijjobiy ustunlikga ega bo‘ldi.

Xulosa. Ota-ona shakllari sifatida tanlangan namunalar chidamlilik belgisiga birikkan
DNK markerlari yordamida PZR skrining gilinganda o‘rgimchakkana bilan zararlanishga
bardoshli va sezgir navlar orasida o°zaro polimorfizm mavjudligi aniglangan.
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So‘ruvchi zararkunandalarga chidamlilikka birikkan BNL1705, NAU922 SSR markerlari
o‘rgimchakkana bilan zararlanishga chidamlilik geniga ham bog‘langanligi aniglangan.

O‘rgimchakkana bilan zararlanishga chidamli va sezgir namunalar o‘zaro chatishtirilib
olingan duragay kombinatsiyalarda chidamlilik belgisi dominantlik qgildi.

Duragay kombinatsiyalarning ikkinchi avlodida fenotipik va genotipik ajralishlar sodir
bo‘lgan. DNK markerlari yordamida chidamlilik allellariga ega F2avlod o‘simliklari orasidan New
Impr x Namangan 77-5/G, New Impr x Namangan 77-14/G, New Impr x Namangan 77-15/G,
New Impr x Namangan 77-20/G, New Impr x Namangan 77-23/G, Upland x Omad-19/G, Upland
x Omad-33/G, Upland x Omad-35/G genotiplar tanlab olingan. O°‘rgimchakkana bilan
zararlanishga bardoshli bo‘lgan boshlang‘ich ashyolar yaratilgan.

Omad x Fibre Verte duragay kombinatsiyasining F> avlodlaridan BNL 1705 DNK marker
yordamida ajratib olingan, o‘rgimchakkana bilan zararlanishga bardoshli genotiplar 2023 yida oila
shaklida ekilib, PZR skrining gilinganda Fs (Omad x Fibre Verte) O/1, F3 (Omad x Fibre Verte)
0/2, F3(Omad x Fibre Verte) O/37, F3(Omad x Fibre Verte) O/42, F3(Omad x Fibre Verte) O/40,
Fs (Omad x Fibre Verte) O/24, F3 (Omad x Fibre Verte) O/16, F3 (Omad x Fibre Verte) O/14
oilalari o‘simliklari o‘rgimchakkana bilan zararlanishga bardoshlilik belgisi bo‘yicha gomozigota
holatda ekanligi aniqlangan. Omad x Fibre Verte duragay kombinatsiyasida F» avlod
o‘simliklaridan DNK marker yordamida belgilar bo‘yicha gomozigota genotiplarni ajratib olish
mumkinligi tasdiglangan.

2-jadval.
Omad x Fibre Verte kombinatsiyasi F2 o‘simliklarining belgilar bo‘yicha o‘zgaruvchanligi, (2022 yil)

Belgilar Ni“o';:‘“ Ofrtacha SD | Skewness | Kurtosis | CV % | Min. | Med. | Max.
Omad 70.13 14,48 0.75 0.71 021 | 45 70 | 105
Ofsimlik | Fibre verte 117.63 21,54 0.03 -0.69 0.8 | 75 | 118 | 160
boyi
OYLSI | pirs 108,54 14,54 0.62 3,73 013 | 65 | 110 | 155
Bitta | Omad 10,50 3,43 0.87 1.73 033 | 5 105 | 22
o¢simlikdagi | Fibre verte 13,10 4,00 1,03 0,49 0.31 8 2 | 24
hosil
shoxlari | RILs 1435 2.04 0.38 0.26 014 | 10 14 | 20
soni, dona
Bitta | Omad 13.08 2,63 20,47 0.31 020 | 7 4 | 19
o¢simlikdagi | Fibre verte 9,83 2,03 0,11 093 030 | 5 10 | 15
. ;
e AP 14.80 3,62 031 0.23 0,24 8 15 | 24
dona
Omad 4,98 117 0.05 20.83 023 | 3 5 7
bs, bo‘g‘in | Fibre verte 5.40 1.63 024 0.21 030 | 2 55 | o
RILs 6.19 1.33 0.88 0.37 021 | 4 6 10
EKf=0.05 | R=0.50 | P=0.0000
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3-jadval.
Omad * Fibre Verte kombinatsiyasidan olingan oilalarning qimmatli-xo*jalik belgilari, 2023 yil
Bir tup o*simlikdagi Tola | Mahsuldorlisi, | Genotip
Nomlanishi Bosh poya ko‘saklar soni, dona | Bitta kosakdagi | Tola uzunligi, | chigimi. g
B balandligi. sm paxta vazmi, g mm %
Sulton 7532107 13,3520.7 51203 347502 345 69.1
C-6524 83335 113509 53202 341206 333 599
Omad 701555 174515 66403 358509 356 1148
Fibre Verte 1176552 131512 35403 334209 2238 51.1
_E3(Omad * Fibre Verte)O'1 1245510 154510 43206 343103 7 673 b
_F3(Omad * Fibre VertelO2 120138 15:08 42:02 BEGS 313 630 ]
F3{Omad * Fibre Verte)0'3 123357 153:0.7 4504 32206 333 75.0 b
F3(Omad  Fibre Vent2)0/4 1040=14 204514 40403 29 605 342 816 b
F3(Omad  Fibre Vert2)0'3 105414 194514 5.0+02 31,1203 335 $7.0 h
| F3(Omad * Fibre Verte)O'6 1054513 194515 51404 345411 336 989 b
F3{Omad  Fibre Vertz)0'7 95,7583 197513 52403 310512 278 1024 b
F3{Omad  Fibre Veni2)O'8 834575 134515 62+04 352405 359 83.1 2
F3(Omad x Fibre Vert=)0/9 78,1282 12,1512 6.7403 35,7512 36.1 811 a
F3(Omad  Fibre Verte)0/10 110450 154510 54302 333£12 362 832 b
F3(Omad  Fibre Vert2)0'11 753549 145509 6303 348515 37.1 914 a
F3(Omad  Fibre Verte)0/12 1153237 153507 39405 362516 276 597 h
F3(Omad  Fibre Vert=)0'13 1104514 20414 50402 336208 29.8 102.0 b
_F3(Omad  Fibre Verte)O/14 1204214 154514 41205 341207 EX] ™3 ]
F3{Omad x Fibre Vent2)0/'13 90315 19=15 62:04 344:13 36.5 1178 a
157515 197515 45203 34006 358 887 b
F3(Omad  Fibre Verte)0/17 854525 134515 32403 352+12 371 8.7 2
F3(Omad  Fibre Vert2)0'18 80,1532 12,1512 57402 35712 382 69.0 a
F3(Omad * Fibre Vent2)0/ 1% 1154510 154510 54202 253103 345 832 h
-+ 3-jadval davomi
Fz(Omad x Fibre Verte)0/20 12028 15=08 3201 33.7+12 330 780 h
Fx(Omad * Fibre Verte)0:21 1253247 15307 4903 322:13 232 750 h
Fx(Omad x Fibre Verte)0 22 120414 204514 5.0=02 326512 333 1020 h
F:(Omad * Fibre Verte)0'23 11085172 198517 54201 323£15 32-: 1069 h
| S 194515 41=03 349:09 93 b
F:(Omad * Fibre Verie)0'23 1107515 197515 52502 340208 296 1024 h
F:(Omad x Fibre Verte}0/26 758513 13.9:1.1 49=03 353302 2 68,1 h
F:(Omad x Fibre Verte)0:27 751523 13,1223 42501 345408 37.0 550 h
F:(Omad  Fibre Verte)0'28 1155£10 159208 4403 356206 383 700 h
F:(Omad * Fibre Verte)0/ 25 75,6507 146508 31203 374207 320 745 h
F:(Omad * Fibre Verte}0 30 853=07 153207 49:04 362:04 312 750 I
Fz(Omad x Fibre Verte)0'31 120215 20216 3203 309503 296 1050 h
F:(Omad * Fibre Verte)0'32 1114214 19414 40=02 33,1205 342 776 b
Fx(Omad * Fibre Verte)0'33 108415 184515 3203 318406 370 95.7 h
F:(Omad  Fibre Verte)0/34 110513 195515 31205 35605 383 995 h
Fx(Omad x Fibre Verie)0 35 1037218 13.7518 3,605 325208 320 76,7 h
Fz(Omad  Fibre Verte}0/36 120712 127512 57204 334015 298 724 h
| E{Omad x Fibre Verte)O37 | 1254511 154510 4404 383205 365 6.8 ]
F:(Omad x Fibre Verie)0'38 10508 15208 52503 37,7207 372 780 h
F:(Omad x Fibre Verte}0/3% 1058510 3404 31.4+12 33.0 503 h
| Es{Omad x Fibre Verte)O/40 | 1204214 50505 352 1020 b
| Fx(Omad x Fibre Verte}0/i42 |
F:(Omad * Fibre Verte)0'43 1097213 19,7515 2805 31,0506 358 552 h
F:(Omad x Fibre Verte)0'44 1067526 16.722.6 36206 33714 362 60.1 h
F:(Omad * Fibre Verte)0'43 104132 14132 45205 31818 345 6335 h
Fx(Omad x Fibre Verte)0'46 1062521 16.2:2.1 3.0=03 28.6+19 353 486 h
Ek=0 64; EkPe=087
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