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Qadrli hamkasblar, 

ñGenetika, genomika va biotexnologiyaning zamonaviy muammolariò 

anjumanining tezislar toóplamini sizga katta mamnuniyat bilan taqdim etamiz. 

Tahririyat hayôati aôzolari sifatida ilm-fanning ushbu asosiy yoónalishlari boóyicha 

olimlarni birlashtirgan platformani taqdim etish biz uchun sharafdir. 

Maôlumki, genetika, genomika va biotexnologiya innovatsiyalar va kashfiyotlar 

boshida turadi. Bizning anjumanimiz tadqiqotchilar, olimlar va amaliyotchilarga fikr 

va bilimlar bilan almashish, shu bilan birga kelajak avlod uchun yoónalishni belgilash 

uchun joy boólib xizmat qiladi. 

Taqdim etilgan tezislar ilgóor tadqiqot natijalaridan tortib amaliy qoóllashgacha 

boólgan keng doiradagi mavzularni ifodalaydi. Har bir tezis izlanuvchining tadqiqot 

yangiliklarini va tinimsiz ilmiy yuksaklikka intilishni oózida mujassam etgan. 

Akademik nutqning tashuvchisi sifatida biz barcha mualliflarga bebaho hissalari 

uchun chuqur minnatdorchiligimizni bildiramiz. Sizning bilim chegaralarini olgóa 

siljitishga boólgan sadoqatingiz barchamizni ilhomlantiradi va tub oózgarishlarga 

poydevor qoóyadi. 

Shuningdek, oôz jamoaviy saôy harakatlari bilan ushbu anjumanni tashkil etishini 

taôminlagan tashkiliy qoómita, taqrizchilar va ishtirokchilarga oóz 

minnatdorchiligimizni bildiramiz.  

Toóplam hamkorlik, innovatsiyalar va mazmunli muloqot uchun muhim manba 

boólib xizmat qilsin. Ilm-fanni rivojlantirish va fanlarimizning kelajagini 

shakllantirishga sodiqligingiz uchun tashakkur. 

 

Hurmat bilan, 

 

Tahririyat jamoasi 
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KIRISH  

Genomika va biotexnologiya zamonaviy biologiya fanining ikki asosiy ustuni 

bo'lib, ularning keng qamrovli ta'siri inson faoliyatining turli jabhalarini qamrab oladi. 

Biotexnologik innovatsiyalar qishloq xoᾶjaligida global oziq-ovqat xavfsizligi va 

barqaror qishloq xoᾶjaligi amaliyotlarini olib borishni izlashda bebaho vositaga aylandi. 

Genetik muhandislik ekinlarning hosildorligini, stressga chidamliligini oshirishga va 

iqlim o'zgarishining injiqliklarini yengishga yordam berdi. Gen injeneriyasi usullarini 

qoᾶllash orqali ekinlarning turli kasallik va stressga chidamli boôlgan, hosildorligi 

yuqor nav va tizmalar olish imkoniyatini yaratadi. Genomika va biotexnologiyani 

zamonaviy usullari yordamida yaratilgan ishlanmalar butun dunyo oziq-ovqat sanoati 

va ishlab chiqarish tizimlari oldida turgan ulkan muammolarni hal etishda alohida 

ahamiyat kasb etadi. 

Shuningdek, tibbiyot sohasida inson genomini oôrganishga oid tadqiqotlar 

personallashgan tibbiyot davrini boshlab berdi. Bu esa tashxis qoôyish, davolash va 

kasalliklarning oldini olish strategiyalarida inqilob qildi. Genomik kashfiyotlar tufayli 

zamonaviy tibbiyot shifokorlarga terapevtik intervensiyalarni individual genetik 

profillarga moslashtirish, samaradorlikni oshirish va nojo'ya ta'sirlarni kamaytirish 

imkonini berdi. Bundan tashqari, rivojlanib borayotgan farmakogenomika sohasi irsiy 

oᾶzgaruvchanlik va dori reaktsiyasi oᾶrtasidagi murakkab munosabatlarni ochib 

berishda katta istiqbolga ega boôlib u paradigmani maqsadliroq  va samarali 

farmakoterapiya tomonga oᾶzgarishini bildiradi. 

Bundan tashqari, genomika va biotexnologiya oᾶrtasidagi simbiotik 

munosabatlar inson salomatligi va qishloq xoᾶjaligi samaradorligidan tashqariga chiqib, 

iqtisodiyotning turli tarmoqlariga kirib borib turli sohalarda innovatsiyalarni 

tezlashtirmoqda. Misol uchun, sanoat biotexnologiyasi sohasida mikroorganizmlar 

bioyoqilgᾶi, biopolimerlar va biologik faol moddalar ishlab chiqarish uchun 
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biofabrikalar sifatida ishlatiladi. Bu esa barqaror ishlab chiqarish sohasida yashil 

inqilob haqida xabar beradi. 

Xuddi shunday, rivojlanib borayotgan sintetik biologiya sohasida tadqiqotchilar 

gen muhandisligi tamoyillaridan foydalanib, misli koᾶrilmagan funktsionallikka ega 

yangi biologik tizimlarni ishlab chiqish, qayta tiklanadigan resurslar va ekologik toza 

ishlab chiqarish jarayonlari bilan ajralib turadigan bioiqtisodiyotga yoᾶl ochishmoqda. 

Ushbu transformatsion yutuqlar va oldinda kutilayotgan cheksiz potentsial nuqtai 

nazaridan, genetika, genomika va biotexnologiyaning dolzarb masalalari atrofida 

munozaralar oᾶtkazishning ahamiyati yuksakdir. Fanlararo muloqot va gᾶoyalarni 

oᾶzaro uygᾶunlashtirishni ragᾶbatlantirish orqali ushbu anjuman hayot sifatini 

yaxshilash va sayyoramizning qimmatli ekotizimlarini saqlab qolish uchun genomika 

va biotexnologiyaning kuchidan foydalanadigan sinergik hamkorlikni 

ragᾶbatlantirishga intiladi. 

.  
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1. GɽNOMIKA, PROTɽOMIKA VA BIOINFORMATIKA 

GóOóZAGA ABIOTIK OMILLARNING T AôSIRI BOóYICHA OLIB  

BORILGAN MOLEKULYAR TADQIQOTLAR  

ɸbdukarimov Sh.S., Usmanov D.E., Sobirov B.M., Mirzaxmedov M.X., 

Azimov A.A., Xusanbayeva Sh.R., Buriev Z.T. 

OózR FA Genomika va bioinformatika markazi 

Oózbekiston, Toshkent viloyati, Qibray tumani, Universitet koóchasi, 2 

e-mail: sharofiddinabdukarimov@gmail.com 

ɸbiotik omillar ï tirik organizmlarga tirik boólmagan organizmlarning taᾷsiri. 

ɸbiotik omillar turlicha boólib, ularga shamol, qurgóoqchilik, sovuq, issiq harorat 

kabilar kiradi. Oósimliklarda ana shu omillarga chidamli boólgan yangi navlarni 

yaratish muhim masalalar biri hisoblanadi. 

Góoóza yer sharida tolasi uchun ekiladigan asosiy qishloq xoójaligi ekini 

hisoblanadi. Har yili turli abiotik va biotik omillar tufayli ularning hosili kamayib 

ketishi kuzatilmoqda. Buni oldini olish uchun, ushbu omillarga chidamli boólgan yangi 

navlarni olishni taqozo etadi. Buning uchun esa, abiotik omillarga chidamlilikni 

taôminlovchi genlar, QTL lokuslarni aniqlash kerak. 

Góoózada abiotik omillarga javob berishda qatnashuvchi genlar aniqlangan boólib 

ulardan biri VQ (Valine-glutamine) genlar oilasi hisoblanadi. Bu genlar G.hirsutum va 

G.barbadense da 89 tadan G.raimondii va G.arboretum da 45 tadan oórganilgan. 

GhVQ37, GhVQ59 va GhVQ83 genlar tuzli va qurgóoqchilik stressida qatnashadi. 

GhVQ va GbVQ lar harorat stressida ham muhim rol oóynashi aniqlangan. Bundan 

tashqari bu genlar oósish va rivojlanishda ham ishtirok etadi. 

Góoózaning qurgóoqchilik stressiga chidamliligini oshirish uchun transkriptsiya 

omillari muhim hisoblanadi. Ushbu omillarning genlari yordamida oósimliklarning 

qurgóoqchilikka chidamliligini oshirish mumkin. bZIP (basic leucine zipper domain) 

omilining GhABF2 geni Arabidopsis va góoózada qurgóoqchilik va tuzga chidamliligini 

mailto:sharofiddinabdukarimov@gmail.com
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oshirishda, MYB (myeloblastosisrelated proteins) omilining GbMYB5 geni góoózada 

qurgóoqchilik stressiga javob berishda qatnashadi. 

Góoózada stress omillarga chidamlilikda gormonlar ham muhim ahamiyatga ega. 

Ulardan absisik kislota (ABA) stressga javob berish, rivojlanish va koópayishda 

qatnashadi. Qurgóoqchlik yuzaga kelganda absisik kislota sintezini qoózgóatadi. 

Qurgóoqchilik, tuz va sovuq stresslar tufayli kelib chiqqan muhim genlar toóplami ham 

ABA tomonidan faollashtiriladi. Jasmon kislotasi (JA) esa, oósimliklarning oósishi va 

rivojlanishidan tashqari, ildiz oósishi, meva pishishi, paychalarining oóralishi va 

yashovchan gulchang ishlab chiqarishda ham ishtirok etadi. 

Góoózada abiotik stresslarga javob beruvchi genlardan tashqari bir qancha QTL 

(quantitative trait loci ï miqdoriy belgilar lokuslari) lar ham aniqlangan. Góoózaning 5, 

8, 9 va 16-xromosomalarida qurgóoqchilikka aloqador boólgan 4 ta QTL topilgan. 

Bundan tashqari qurgóoqchilik sharoitida 67 ta, normal sugóorish sharoitida 35 ta QTL 

aniqlandi. 

SNP markerlar yordamida oósimliklarda stresslarga bogóliq QTL larni aniqlash 

uchun koóplab tadqiqotlar olib borilgan. Phytogen 72 va Stoneville 474 navlarining RIL 

(rekombinant imbred liniyalar) populyatsiyalarining CottonSNP63K massivini 

genotiplab 7000 dan ortiq SNP larning bogólanish xaritasi yigóildi va miqdor 

oózgarishlari tahlil qilinib, 150 dan ortiq QTL lokuslar aniqlandi. Xuddi shu massivda 

tuzga chidamli va taᾷsirchan genotiplardan foydalanib, 7087 ta polimorf SNP lokus 

olindi. Ulardan tuzga chidamlilik bilan bogóliq 1804 ta SNP lokus tekshirilib, 1282 tasi 

góoóza genomiga mos kelishi aniqlandi. 

ɸniqlangan lokuslar yordamida oósimlikning qurgóoqchilik va tuzli stressga 

chidamli boólgan yangi navlarini olish imkonini beradi. Bunda esa, yuqoridagi abiotik 

stress sharoitlarida ham yuqori hosil olish mumkin boóladi. 
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EFFECT OF ACE GENE ALU 287 (I/D) POLYMORPHISM ON THE RISK  

OF DEVELOPMENT OF HYPERTENSION DISEASE  

Abdukhalimova S.A.1, Kurmaeva D.N.1, Nuriddinov Sh.Dj.1, Alyavi B.A.2, 

Uzokov J.K.2, Abdullaev A.X.2, Ibragimova Sh.N.1, Nurmatova S.B.1,  

Dalimova D.A.1 

1Center of Advanced Technologies 

Universite street 7, Almazor district, Tashkent, Uzbekistan 
2Republican specialized scientifically-practical center of therapy and medical rehalitation state 

unitary enterprise 

Osiyo Street 4, Yunusabad district, Tashkent city, Uzbekistan 

e-mail: sanobar1395@gmail.com 

An estimated 1.28 billion adults aged 30-79 years have hypertension worldwide, 

the majority of whom, two-thirds, live in low- and middle-income countries. About 

46% of adults with hypertension do not know they have it. 

Hypertension is high blood pressure, a long-term medical condition in which the 

pressure in the arteries is permanently elevated. Prolonged high blood pressure is a 

major risk factor for stroke, coronary heart disease, heart failure, peripheral artery 

disease, vision loss, and chronic kidney disease. Hypertension is the leading cause of 

premature death worldwide. 

Hypertension is a polygenic disease associated with more than 150 genes. The 

renin-angiotensin system plays a key role in blood pressure regulation by maintaining 

sodium and water homeostasis. Studies of renin-angiotensin and its genes have shown 

an association with the development of cardiovascular diseases such as hypertension. 

The angiotensin-converting enzyme gene, or ACE, which is part of the renin-

angiotensin pathway, is linked to high blood pressure. The ACE gene encodes an 

enzyme that plays a critical role in the regulation of blood pressure and electrolyte 

balance. The main function of this enzyme is to convert angiotensin I to angiotensin II, 

a vasoconstrictor and aldosterone-stimulating peptide that regulates blood pressure and 

fluid and electrolyte balance. This enzyme inactivates bradykinin, thereby increasing 

blood pressure. Genetic polymorphisms in the ACE gene strongly influence serum ACE 

mailto:sanobar1395@gmail.com
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levels and blood pressure. For example, one of the most common polymorphisms 

associated with enzyme activity is Alu287 (I/D) of the ACE gene, which causes a 

synonymous variant. As a result, it increases risk factors for hypertension, 

atherosclerosis, and obesity. 

The aim of the study was to molecular genetic analysis of the Alu287 (I/D) 

polymorphism of the ACE gene predisposing to the development of cardiovascular 

diseases, including hypertension. 

Venous blood samples from 51 patients with cardiovascular diseases were taken 

for the study. DNA was isolated from these blood samples by nucleosorption and PCR-

amplification for the Alu287 (I/D) polymorphism of the ACE gene was performed. 

Genotyping of the DNA samples yielded the following results: II - 17 (33.3%), ID - 28 

(54.9%), DD - 6 (11.76%) were identified. The frequency of occurrence of the I allele 

(normal) of the ACE gene was 60.78%, and the frequency of occurrence of the D allele 

(mutant) was 39.2%. Additional studies on the impact of the Alu287 (I/D) 

polymorphism have been conducted in various populations, including samples from 

Europe and Asia (2018), and found that this polymorphism increases the risk of 

hypertension. In addition, according to a study by Schuler et al. (2017), it was found 

that occurring II genotypes of the Alu287 (I/D) polymorphism in the ACE gene have a 

high risk of developing high blood pressure. 

Thus, carriers of the ACE gene I allele have a high-risk factor for cardiovascular 

diseases, including hypertension. The prevalence of hypertension is increasing 

worldwide and is the cause of premature ageing of the population, stroke and the 

development of peripheral arterial diseases. Analysis of this polymorphism provides an 

opportunity for primary prevention of cardiovascular diseases, modification of risk 

factors, and early detection of high blood pressure. This allows early diagnosis, 

treatment and prevention of complications. In further studies, a large-scale study of the 

association of the ACE gene with diseases is planned. 
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MAHALLIY TOK ( VITIS VINIFERA  L.) NAVLARIGA ASOSIY ZARAR  

YETKAZUVCHI VIRUSLARNI ANIQLASH  

Abdullaev A.N. 

OᾶzR Fɸ Genomika va bioinformatika markazi 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Universitet koᾶchasi, 2 

e-mail: adhamnomozovich@gimail.com 

 Dunyo boᾶyicha yetishtiriladigan uzum mevasi asosiy qismining 83 % i vino va 

sok tayyorlash uchun foydalanilsa, 12 % ga yaqini (xoᾶraki navlar) yangiligida isteômol 

qilinadi va faqat 5% i gina quritish (mayiz) uchun ishlatiladi. Bugungi kunda qishloq 

xoᾶjaligida eksport import qilinadigan tok koᾶchatlari va mevalariga zarar yetkazuvchi 

virusli kasalliklar tok uchun muhim zararli omillardan biri xisoblanadi. Tok (Vitis 

vinifera L.) navlariga bir qancha viruslar zarar yetkazadi (1-jadval). Olib borilgan 

taqdiqotlarda mahalliy tok nihollariga asosiy zarar yetkazuvchi viruslardan toᾶrttasi 

aniqlandi. Shulardan GRSPaV barglarda qizgᾶish dogᾶ hosil qilib namoyon boᾶladi. 

Barglar va oᾶtkazuvchi toᾶqimalarni zararlovchi virislardan GLRaV-2 va GLRaV-3 kabi 

viruslar boᾶlib, bularning barchasi fotosintez jarayonida oᾶsimlik oziqlanishiga 

toᾶsqinlik qilib zarar yetkazadi. Natijada, mevalarni kichik hajmli boᾶlishi, kech pishib 

yetilishi va yetarlicha qand toᾶplayolmasligi kabi omillarni keltirib chiqaradi. Bundan 

tashqari HSVd virusi tokda koᾶp uchraydigan viruslardan biridir. Ushbu toᾶrtta virus 

tokzorlarda uchraydigan asosiy zarar yetkazuvchi viruslar hisoblanadi va bu viruslar 

qolganlariga nisbatan kuchli zarar yetkazadi. Xususan GRSPaV virusi tokzorning 61 % 

ga zarar yetkazgan boᾶlib, GLRaV-2 va GLRaV-3 viruslari esa 13 % va 18 % ekanligi 

aniqlandi. Boshqa viruslar 0.001 % dan 0.1 % gacha boᾶlgan turli zararlanishlar 

aniqlandi. Ayrim viruslar tokda mavjud boᾶlsada virusga chidamli nav boᾶlib 

hosildorlikka zarar yetmagan. Mahalliy tok navlarini virusdan holi qilish, ularga qarshi 

kurashish choralarini ishlab chiqishning maqbul yoᾶli in vitro usuli yordamida 

koᾶpaytirishdir. Bu usul viruslardan holi boᾶlgan mikrooᾶsimliklar olish nav tozaligi va 

hosildor tokzorlarni saqlab qolishning asosiy yoᾶlidir. Virus aniqlangan tokning uchki 

mailto:adhamnomozovich@gimail.com
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meristema toᾶqimalari ajratib olindi va laboratoriya sharoitida sterilizatsiya qilinib 

ozuqa muhitida ildizlatildi hamda oᾶstirilgan eksplantlar in vivo sharoitiga 

moslashtirildi. In vivo sharoitiga moslashgan mikrooᾶsimliklarni molekulyar analiz 

qilinib, viruslardan holi ekanligi aniqlandi. 

 

SARS COV-2 GENOMI NI  MUTATSIYALANISH JARAYONINING  

BIOINFORMATIK TAHLILI  

Esirgapova M.T., Ayubov M.S. 

OózR FA Genomika va bioinformatika markazi 

Oózbekiston, Toshkent viloyati, Qibray tumani, Universitet koóchasi, 2 

Maqsadi: SARS-CoV-2 virusining genomik mutatsiyalarini aniqlash va tahlil 

qilish orqali, virusning tarqalish mexanizmlarini va kasallikning turli shakllarini 

yaxshiroq tushunish. Pandemiya davrida virus genominining mutatsiyalanishi va 

yangi shtammlarning paydo boólishi virusning tarqalishi va kasallikning kechishi 

uchun muhim omil sifatida koórib chiqiladi. Bioinformatika sohasidagi ilgóor usullar 

yordamida SARS-CoV-2 genomining mutatsiyalanish jarayonini tahlil qilish orqali, 

virusning evolutsion dinamikasini aniqlashga qaratilgan tadqiqotlar muhokama 

qilishdan iborat. 

Usullari. SARS Cov-2 genomining mutatsiyalanish jarayonining bioinformatik 

tahlil qilish uchun NCBI va GSAID bazasidan uning shtammlarini olib oózaro 

taqqoslashdan iborat. Bunda MEGA X avvalo shtammlarni filogeniyasi tuzib olinib 

soóngra mutatsiyalari aniqlanib oózaro taqqoslanadi. 

Natija: Insonlarda uchraydigan koronaviruslar va SARS bilan bogóliq 

koronaviruslarning evolyutsion munosabatlari haqidagi asosiy maôlumotlarni 

oórganilib,. SARS-CoV-2 ning oónta shtamining vaqt seriyasi boóyicha tahlili 

oórganilmoqda. Biz oózimizning asosiy hissalarimizni umumlashtiramiz va ushbu 

tadqiqotning kelajakdagi baôzi yoónalishlarini muhokama qilamiz. 
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Xulosa: Xulosa qilib aytganda, genomik tahlillar virusologiya sohasida katta 

yutuqlarga erishish imkonini beradi va ular SARS-CoV-2 virusining oórganilishi va 

unga qarshi kurashish strategiyalarining rivojlanishida asosiy ahamiyat kasb etadi. Biz 

barcha ketma-ketlikdagi asosiy mutatsiyalarni tahlil qilib, butun dunyo boóylab 

olingan 10 ta shtammlar oórtasidagi farqni aniqlashni maqsad qildik. Buning uchun 

MEGA X da 10 ta virusli ketma-ketlik asosida maksimal ehtimollik usuli yordamida 

filogenetik daraxt tuzildi. 

 

GóOóZANING (GOSSYPIUM HIRSUTUM L) HASHAROTLARGA  

CHIDAMLILIK XUSUSIYATINI OSHIRUVCHI SSA24 GENI KIRITILGAN  

GENETIK KONSTRUKSIYANI TRANSFORMATSIYAGA TAYYORLASH  

Orifjonova U.A.1,2, Ayubov M.S.1, Ubaydullayeva X.A.1, 

Tashmuxamedova SH.S. 2, Murodov A.A. 1 

1OᾶzR FA Genomika va bioinformatika markazi 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Universitet koᾶchasi, 2 
2Mirzo Ulugᾶbek nomidagi Oᾶzbekiston Milliy Universiteti 

Oᾶzbekiston, Toshkent Shahar, Olmazor tumani, Universitet koᾶchasi, 4 

e-mail: orifjonovaumidakhan@gmail.com 

Góoóza oósimligining mavjud toórt turi yaôni G.hirsutum L, G.barbadense, G. 

herbacium va G. arboretum L. ga mansub góoóza navlari jahon miqyosida keng dala 

maydonlarida yetishtiriladi. G.hirsutum L. turi va G.barbadense L.turi asosiy madaniy 

tur hisoblanib, dunyo boóylab paxta yetishtiriladigan maydonlarning eng koóp qismini, 

yaôni qariyb 90 % ni G.hirsutum L, 5 % qismini G.barbadense tashkil etadi. 80 dan 

ortiq davlatlar yiliga 10,000 gektar maydonda paxta yetishtirishadi va bu davlatlarning 

13% i rivojlangan mamlakatlarga, qolgan 87% esa rivojlanayotgan davlatlar hisobiga 

toógóri keladi. Paxta xom ashyosining ahamiyati dunyo miqyosida muhim oórin 

egallaydi. Ayniqsa, qoloq (rivojlanishdan ortda qolgan) mamlakatlarda ish oórinlari 

yaratish va iqtisodiyot barqarorligini saqlashda góoóza oósimligi asosiy rol oóynaydi. 
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Góoóza oósimligining hayoti davomida unga turli xil biotik va abiotik omillar 

oózining salbiy taôsirini koórsatadi. Zararkunandalar hosildorlik koórsatkichining tushib 

ketishiga va biotik stressga sabab boóluvchi asosiy omillardan biri boólib, har yili dunyo 

boóylab, taxminan 470 milliard AQSH dollaridan koóproqqa baholanishi kutiladigan 

yillik hosilning 18-20 % hasharotlar tufayli yoóqotiladi.  asr davomida ayniqsa, 

2000 yillarning boshida hasharotlarning koórsatayotgan zarari 23,3% dan 17,5% gacha 

kamaydi. Bu ijobiy natijaga erishishdagi eng asosiy sabablar genlarning 

overekspressiyasi, RNK interferensiya va CRISPR/Cas9 kabi zamonaviy post-

trancripsion hamda post-genom texnologiyalari yordamida olingan transgen 

oósimliklardan paxta yetishtirishda keng foydalanishning yoólga qoóyilishi boóldi. 

Mamlakatimizdagi paxta yetishtiriladigan dala maydonlarda 

zararkunandalarning 214 dan ortiq turi uchraydi va sezilarli darajada hosilga salbiy 

taôsir koórsatadi. Shu bois hasharotlarga chidamli transgen góoóza navlarini olish 

respublikamiz olimlari oldida turgan muhim vazifalardan biri hisoblanadi. 

Hozirda hasharotga chidamli góoóza navini olish maqsadida, góoózada hasharotga 

chidamlilik xususiyatini oshiruvchi SSA24 (gen nomi shartli ravishda oózgartirilgan) 

geni NCBI maôlumotlar bazasidan tanlab olindi. Bu gen sitaxrom P450 oilasi vakili 

hisoblanib, hasharotlarda xususan, Helicoverpa armigera da gossipol metabolizmida 

ishtirok etadi. Tadqiqotimizdan maqsad, SSA24 genini RNK interferensiya qilish orqali 

muammoga yechim topishdir. Shu boisdan dastlab SSA24 geniga genetik konstruksiya 

tuzildi va oósimlikka ushbu genetik konstruksiyasini kiritishda, birinchi boólib Cocker-

312 góoóza chigitlari sterillab olindi. Bunda, steril sharoitda chigit yuzasidagi keraksiz 

tuklar sulfat kislota yordamida tozalandi, soóng 5 % li gipoxlorid eritmasi va 70 % li 

etanol bilan sterilizatsiya jarayoni davom ettirildi. Ozuqa muhitiga urugólarni ekishdan 

oldin, 3-4 daqiqa olovda ehtiyotkorlik bilan urugólarni tutib turish orqali sterilizatsiya 

jarayoni yakun topdi. Qorongóu sharoitda 3 kun davomida, yorugólikda esa 7 kun 
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saqlandi. Ekilgan urugólardan unib chiqqan nihollar transformatsiya uchun tayyor 

boóldi. 

SSA24 geni genetik konstruksiyasi kiritilgan Agrobacterium tumefaciens ni 

transformatsiya uchun tayyorlashda, genetik konstruksiya kiritilgan A. tumefaciens 

ozuqa muhitida 26-28 0C da 16 soat oóstirildi. Soóng 10 minut davomida 4 0C da 

sentrifuga yordamida bakteriya choóktirib olindi. Supernatant toókib yuborilgandan 

keyin, choókma ustiga PIM va atsetoseringol qoóshildi va PIM da 28 0C da 16 soat 

saqlandi. Keyingi bosqichda bakteriya zichligi toógórilanib unga SSA24 geni kiritilgan 

genetik konstruksiya mavjud bakteriya oósimlik toóqimasiga transformatsiya qilindi. 

Bir necha bosqichli somatik embriogenez jarayonidan soóng, regenerant oósimliklar 

olindi. Ayni paytda ushbu oósimliklarning urugólari koópaytirilmoqda. 

 

ʀɿʋʏɽʅʀɽ ɹʀʆʊʀʏɽʉʂʆɻʆ ʉʊʈɽʉʉɸ ɺ ʅɽʂʆʊʆʈʓʍ ʉʆʈʊɸʍ 

ɹʀʆʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ ʍʃʆʇʏɸʊʅʀʂɸ ʇʆɼ ɺʃʀʗʅʀɽʄ 

ɿɸʈɸɾɽʅʀʗ ʐʊɸʄʄɸʄʀ VERTICILLIUM  DAHLIA  

ʈʘʭʤʘʪʦʚʘ ʅ.ʈ., ʀʤʘʤʭʦʜʞʘʝʚʘ ɸ.ʉ., ʋʟʙʝʢʦʚ ɺ.ɺ., 

ʂʫʰʘʢʦʚ ʐ.ʆ., ɹʫʨʠʝʚ ɿ.ʊ. 

ʎʝʥʪʨ ʛʝʥʦʤʠʢʠ ʠ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ ɸʅ ʈʋʟ 

ʋʟʙʝʢʠʩʪʘʥ, ʊʘʰʢʝʥʪʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʠʙʨʘʡʩʢʠʡ ʨʘʡʦʥ, ʫʣ. ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ, 2 

e-mail: rakhmatova_nodira@mail.ru 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʟʘʙʦʣʝʚʘʥʠʝ, ʚʳʟʳʚʘʝʤʦʝ ʧʦʯʚʝʥʥʳʤ ʛʨʠʙʥʳʤ ʧʘʪʦʛʝʥʦʤ 

Verticillium dahliae, ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʟʨʫʰʠʪʝʣʴʥʳʤ ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʨʷʤ ʫʨʦʞʘʷ ʭʣʦʧʯʘʪʥʠʢʘ ʠ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʚʦʣʦʢʥʘ. 

ʇʨʦʙʣʝʤʘ ʫʚʷʜʘʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ ʚʦ ʚʩʝʭ 

ʭʣʦʧʢʦʩʝʶʱʠʭ ʩʪʨʘʥʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʋʟʙʝʢʠʩʪʘʥʝ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʜʘʥʥʦʛʦ 

ʤʠʢʨʦʙʘ ʥʘʨʫʰʘʝʪʩʷ ʥʦʨʤʘʣʴʥʦʝ ʦʩʤʦʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ 

ʪʫʨʛʦʨ ʢʣʝʪʦʢ ʪʢʘʥʝʡ, ʫʩʠʣʠʚʘʝʪʩʷ ʪʨʘʥʩʧʠʨʘʮʠʷ, ʧʨʦʠʩʭʦʜʠʪ ʦʪʤʠʨʘʥʠʝ 

ʧʘʨʝʥʭʠʤʥʳʭ ʢʣʝʪʦʢ ʜʨʝʚʝʩʠʥʳ. ʋ ʙʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘʨʫʰʘʝʪʩʷ ʧʦʩʪʫʧʣʝʥʠʝ ʚ 

ʢʦʨʥʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ (ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, ʢʘʣʠʷ) ʠ ʟʘʤʝʜʣʷʝʪʩʷ ʠʭ ʪʨʘʥʩʧʦʨʪ 
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ʠʟ ʢʦʨʥʷ ʚ ʥʘʜʟʝʤʥʳʝ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ. ɺʳʟʳʚʘʷ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʦʪʤʠʨʘʥʠʝ ʠ ʦʧʘʜʝʥʠʝ ʣʠʩʪʴʝʚ, ʙʦʣʝʟʥʴ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʚʣʠʷʝʪ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ. 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʩʦʜʝʨʞʘʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʚʪʦʨʠʯʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʠ ʬʠʪʦʛʦʨʤʦʥʦʚ - ʩʘʣʠʮʠʣʦʚʦʡ (SA) ʠ ʞʘʩʤʦʥʦʚʦʡ (JA) 

ʢʠʩʣʦʪ, ʢʠʩʣʦʪʘ, ʘʫʢʩʠʥʦʚ (AUX), ʮʠʪʦʢʠʥʠʥʦʚ (CTK), ʛʠʙʙʝʨʝʣʣʠʥʦʚʳʭ ʢʠʩʣʦʪ 

(GA), ʘʙʩʮʠʟʦʚʦʡ ʢʠʩʣʦʪʳ (ABA), ʙʨʘʩʩʠʥʦʩʪʝʨʦʠʜʦʚ (BR) ʠ ʩʪʨʠʛʦʣʘʢʪʦʥʦʚ 

(SL) ʚ ʪʢʘʥʷʭ ʠʩʩʣʝʜʫʝʤʳʭ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ñɹʘʨʜʦʰ" ʠ 

ʂʦʢʝʨ-312 ʧʦʜ ʚʣʠʷʥʠʝʤ ʟʘʨʘʞʝʥʠʷ ʰʪʘʤʤʘʤʠ V.dahliae. ʕʪʠ ʚʝʱʝʩʪʚʘ ʦʙʨʘʟʫʶʪ 

ʩʣʦʞʥʳʝ ʩʠʛʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʠʥʪʝʛʨʠʨʫʶʪ ʩʠʛʥʘʣʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠ ʨʝʘʛʠʨʫʶʪ ʥʘ ʨʘʟʣʠʯʥʳʝ ʧʘʪʦʛʝʥʳ, ʫʯʘʩʪʚʫʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʬʠʪʦʠʤʤʫʥʠʪʝʪʘ. ʀʟʫʯʘʣʠ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʜʘʥʥʦʛʦ ʙʠʦʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ ʥʘ 

ʘʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʬʝʨʤʝʥʪʦʚ. 

ʇʨʠ ʘʪʘʢʝ ʧʘʪʦʛʝʥʘ ʧʝʨʝʜʘʯʘ ʩʠʛʥʘʣʦʚ ʬʠʪʦʛʦʨʤʦʥʦʚ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʩʧʦʩʦʙʦʤ ʚʦʩʧʨʠʷʪʠʷ ʨʘʩʪʝʥʠʡ, ʘ ʟʘʪʝʤ ʘʢʪʠʚʠʨʫʝʪʩʷ ʠʣʠ ʧʦʜʘʚʣʷʝʪʩʷ 

ʧʦʩʣʝʜʫʶʱʘʷ ʟʘʱʠʪʥʘʷ ʩʠʛʥʘʣʴʥʘʷ ʩʝʪʴ, ʚʢʣʶʯʘʷ ʚʳʷʚʣʝʥʠʝ ʛʝʥʦʚ PR, 

ʫʢʨʝʧʣʝʥʠʝ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ, ʚʳʨʘʙʦʪʢʫ ʬʠʪʦʘʣʝʢʩʠʥʦʚ, ʠʥʜʫʢʮʠʶ ʢʘʩʢʘʜʦʚ 

SAR, ROS ʠ MAPK. ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʘʣʠ ʨʦʣʴ ʬʘʢʪʦʨʦʚ ʪʨʘʥʩʢʨʠʧʮʠʠ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʟʘʱʠʪʥʦʡ ʩʠʩʪʝʤʝ ʭʣʦʧʯʘʪʥʠʢʘ ʧʫʪʝʤ ʤʦʜʫʣʷʮʠʠ ʧʝʨʝʜʘʯʠ 

ʩʠʛʥʘʣʦʚ JA. ɺ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʘ ʪʨʘʥʩʢʨʠʧʮʠʠ ʛʦʤʝʦʜʦʤʝʥʘ HDTF1 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʨʝʛʫʣʠʨʫʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʭʣʦʧʯʘʪʥʠʢʘ ʢ V. dahliae, ʠʥʘʢʪʠʚʠʨʫʷ 

JA-ʦʧʦʩʨʝʜʦʚʘʥʥʫʶ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʦʚ ʠ ʥʘʢʦʧʣʝʥʠʝ JA, ʥʦ ʥʝ ʚʣʠʷʷ ʥʘ ʧʝʨʝʜʘʯʫ 

ʩʠʛʥʘʣʦʚ SA. ʇʝʪʣʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ɸɹʂ ʠ ʧʝʪʣʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ JA ʤʦʛʫʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʛʦʤʝʦʩʪʘʟ ʩʪʨʠʛʦʣʘʢʪʦʥʘ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʙʘʣʘʥʩ ʤʝʞʜʫ ʵʪʠʤʠ ʪʨʝʤʷ ʛʦʨʤʦʥʘʤʠ, ʪʝʤ ʩʘʤʳʤ ʫʣʫʯʰʘʷ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʭʣʦʧʢʘ 

ʢ ʚʝʨʪʠʮʠʣʣʝʟʥʦʤʫ ʫʚʷʜʘʥʠʶ. 
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POMIDOR  (SOLANUM LYCOPERSICUM) OóSIMLIGIDA ToBRFV 

VIRUSI KASALLIGI  

Abduvohidov S.N.1,2, Usmanov D.E.1, Kadirova Z.A.2, 

Sobirov B.M.1, Sultonova F.A.1,2, Buriev Z.T.1 

1OᾶzR FA Genomika va bioinformatika markazi 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Universitet koᾶchasi, 2 
2Mirzo Ulugᾶbek nomidagi Oᾶzbekiston Milliy Universiteti 

Oᾶzbekiston, Toshkent shahar, Olmazor tumani, Universitet koᾶchasi, 4 

e-mail: sanatabduvohidov3@gmail.com 

Pomidorda qoóngóir chiporlanish meva virusi - Tomato brown rugose fruit virus 

(ToBRFV) tobamoviruslar guruhiga kirib asosan pomidor, qalampir va ituzumdoshlar 

oilasiga mansub boólgan oósimliklarga jiddiy zarar keltiradi. Ushbu virus bilan 

kasallanish holati birinchi marta 2014-yilda Isroilda aniqlangan va qisqa muddat ichida 

keng tarqala boshlagan. Isroil va undan keyin Iordaniya hududlarida aniqlangan virus 

tez tarqaldi va yevropa dalalarigacha yetib borib yuzlab gektar maydondagi oósimliklar 

kasallanishiga sababchi boóldi. 

ToBRFV tayoqchasimon shaklda boólib uzunligi taxminan 300 nm va diametri 

18 nm ga teng. ToBRFV bilan kasallanish belgilari mevalardagi sariq, jigarrang dogólar, 

barglarda ayniqsa yosh barlarda kuzatiladigan burishish va mozaika alomatlari bilan bir 

qatorda yosh koóchatlardagi oósishning susayishi kabi belgilarda namoyon boóladi. 

Ushbu virus asosan oósimliklarni parvarish qilish davomida mexanik usullarda: 

ifloslangan anjomlar, kiyim-kechak, ifloslangan tuproq, oósimliklarni koóchirib 

oótkazish, kesish, yigóish jarayonlarida yuqadi. Virus tashqi muhitga tushgach turli 

yuzalarda uzoq vaqt davomida saqlanib qolish aniqlangan. Teri va plastmassalarda bir 

necha soatgacha zanglamaydigan metallar sirtida esa undan ham koóproq vaqt 

davomida hayotchanlikni namoyon eta oladi. 

Maôlumki pomidor (Solanum lycopersicum) va qalampir (Capsicum annuum) 

oósimligi mevalari jahon eksport bozorida eng muhim ahamiyatga ega boólgan oziq-

ovqat mahsulotlari qatoriga kiradi. Virus dunyo miqyosida pomidor ishlab chiqarish 

mailto:sanatabduvohidov3@gmail.com
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sanoatiga katta zarar yetkazib, hosildorlikni kamaytiradi. Meva sifati va sotilishiga 

jiddiy taôsir koórsatib, katta iqtisodiy yoóqotishga olib kelmoqda. Hozirgi kunda 

ToBRFV virusiga chidamli pomidor navlari aniqlangan boólib, ularning chidamligini 

aniqlovchi praymerlar ham tuzilgan. Lekin bu chidamli pomidor navlari umumiy 

pomidor navlariga nisbatan olganda kamchilikni tashkil etadi. Yuqorida aytib oótilgan 

mexanik usullarda kurashish, kasallangan oósimliklarni yoóq qilish, kimyoviy tozalash 

olib borish, urugólarni zararsizlantirish va boshqa tadbirlar cheklangan miqdorda 

samara bera oladi. 

Shuning uchun biz pomidorda ToBRFV virusiga chidamli genlarini aniqlash va 

oᾶzgartirish orqali virusga qarshi kurashni amalga oshirishni maqsad qilib qoᾶydik. Shu 

maqsadda biz bir qator tadqiqotlarda aniqlangan genlar va ularning samarasini oᾶrganib 

chiqdik. Hozirda pomidorda bu genlar ustida bioinformatik tahlillar amalga 

oshirilmoqda. 

 

2-TOIFA QANDLI DIABET KASALLIGIDA ACE GENI Alu287 I/D  

POLIMORFIZMINING AHAMIYATINI OᾶRGANISH 

Abduvohidova Y.O.1, Reyimbergenova Z.A.1, Oᾶrmonaliyeva Sh.U.2, 

Tsay E.A.1, Mirahmedova M.P.2, Esimova D.M.2, Nurmatova S.B.1, 

Ibragimova Sh.N.1, Dalimova D.A.1 

1Oliy taôlim, fan va innovatsiyalar vazirligi huzuridagi Ilgᾶor texnologiyalar markazi 

Oózbekiston, Toshkent sh., Olmazor tumani, Universitet koóchasi, 7 
2Y.X. Toᾶraqulov nomidagi Respublika ixtisoslashtirilgan ilmiy-amaliy endokrinologiya tibbiyot 

markazi 

Oózbekiston, Toshkent shahar, Mirzo Ulugóbek tumani, Mirzo Ulugóbek shoh koóchasi, 56 

e-mail: Yabduvohidova@gmail.com 

Statistik tadqiqotlarga koᾶra, 2021 yilda dunyoda 2-toifa qandli diabet bilan 

kasallanganlar soni 529 million (20-79 yoshda) kishi boᾶlgan boᾶlsa, 2050 yilga borib 

ularning soni 1,31 milliardga yetishi kutilmoqda. Oᾶzbekistonda 2022-yilning statistik 

maôlumotlariga koᾶra, qandli diabet bilan kasallanish darajasi 6,3 % yaôni 1.351800 

kishini tashkil qiladi. 
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Qandli diabet - surunkali metabolik kasallik boᾶlib, qondagi glyukoza 

darajasining oshishi bilan tavsiflanadi. Kasallikning rivojlanishida notoᾶgᾶri 

ovqatlanish, ortiqcha vazn, harakatsizlik, ichak mikrobiotasi disbiyozi kabi omillar 

bilan bir qatorda genetik omillar ham muhim ahamiyatga ega. Qandli diabet bilan bir 

qancha yagona nukleotid polimorfizmi (SNP) ni assotsiyatsiyasi aniqlangan. Ulardan 

biri ACE genidagi polimorfizmlar muhim ahamiyatga ega. ACE geni angiotenzinga 

aylantiruvchi fermentni kodlaydi. Renin-agiotenzin tizimining asosiy fermenti boᾶlgan 

ushbu oqsil jigarda angiotensin I ning angiotenzin II ga aylanishini katalizlaydi va 

koᾶplab toᾶqimalarda bradikininni inaktiv qiladi. Angiotenzin II qon bosimi, natriy 

gomeostazi, buyrak gemodinamikasini saqlashda, shu bilan bir qatorda glyukoza 

barqarorligida va insulin signalizatsiyasida ishtirok etadi. ACE genida 140 dan ortiq 

SNP aniqlangan. Eng koᾶp oᾶrganilgan polimorfizmlardan biri Alu287 I/D 

polimorfizmi hisoblanadi. Bu polimorfizm ACE genining 16-intronida 287-juft 

nukleotid (j.n.) uzunlikdagi Alu ketma-ketligining mavjudligi (insertsiya ï I) yoki 

yoᾶqligi (deletsiya - D) bilan tavsiflanadi. II genotipda ferment kontsentratsiyasi past, 

DD genotipida fermentning yuqori va ID genotipida fermentning oraliq 

kontsentratsiyasi kuzatiladi. 

Tadqiqotning maqsadi: Oᾶzbekiston aholisida uchraydigan 2-toifa qandli diabet 

kasalligi bilan ogᾶrigan bemorlarda ACE geni Alu287 I/D polimorfizmining uchrash 

chastotasini aniqlash. 

Tadqiqot uchun 2-toifa qandli diabet bilan kasallangan 100 ta bemorlarning 

venoz qon namunalari Respublika ixtisoslashtirilgan ilmiy-amaliy endokrinologiya 

tibbiyot markazidan olindi. Ushbu qon namunalaridan nukleosorbtsiya metodi 

yordamida DNK ajratildi. ACE geni Alu287 I/D polimorfizmi genotiplarining uchrash 

chastotasi PZR amplifikatsiya usuli yordamida aniqlandi. 

Olingan natijalar va ularning muhokamasi. 2-toifa qandli diabet bilan ogᾶrigan 

bemorlarni ACE geni Alu287 I/D polimorfizmi boᾶyicha genotiplash natijalariga koᾶra 
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II (normal genotip) ï 33 ta (33 %), ID (geterozigota genotip) ï 55 ta (55 %), DD 

(polimorf gomozigota genotip) ï 12 ta (12 %) bemorlarda kuzatildi. Ushbu polimorfizm 

boᾶyicha I allelining uchrash chastotasi 60,5 % ni, D allelining uchrash chastotasi 39,5 

% ni tashkil qildi. Natijalarga koᾶrga, ID geterozigota genotipi II va DD genotiplariga 

qaraganda mos ravishda 1,6 marta va 4,6 marta koᾶproq uchraganligi kuzatildi. DD 

genotipida ID va II genotiplilarga nisbatan qandli diabet rivojlanish xavfi yuqori edi. 

Xitoy populyatsiyasida D allelining uchrash chastotasi 40,2 %, Osiyo davlatlarida 29,3-

41,6 % uchrash chastotalari bilan Oᾶzbekistondagi D allelining uchrash chastotalari 

oᾶxshashligi aniqlandi. Kavkaz populyatsiyasida bu koᾶrsatkichlar biroz yuqoriroq 

boᾶlib 52-57 % ni tashkil qilgan. 

Xulosa qilib aytadigan boᾶlsak, ACE genining Alu287 I/D polimorfizmini 

oᾶrganish natijasida 2-toifa qandli diabet kasalligi bilan ogᾶrigan bemorlarda D 

allelining uchrash chastotasini yuqori koᾶrsatkichi aniqlandi. Shuning uchun ushbu 

polimorfizmni klinik diagnostikada qandli diabetni erta aniqlash imkonini beradigan 

biomarker sifatida qoᾶllash mumkin. 

 

GENETIK OóZGARTIRILGAN ORGANIZMLARNI QISHLOQ  

XOóJALIGIDAGI  AHAMIYATI  

Alijonova M.T.1,2, Usmanov D.E.2, Isomiddinova O.L.2, Sultonova F.A.1,2, 

Xusanbayeva Sh. R.Į, Shermatov Sh.E.2, Buriev Z.T.2, 

1Mirzo Ulugᾶbek nomidagi Oᾶzbekiston Milliy Universiteti 

Oᾶzbekiston, Toshkent shahar, Olmazor tumani, Universitet koᾶchasi, 4 
2OᾶzR FA Genomika va bioinformatika markazi 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Universitet koᾶchasi, 2 

e-mail: mohinuralijonova9977@gmail.com 

GMO (genetik modifikatsiyalangan organizmlar) - bu har qanday irsiy materiali 

oózgartirilgan organizmlardir. Gerbert Boyer va Stenli Koen 1973 yilda biotexnologik 

usullarni qoóllab birinchi genetik modifikatsiyalangan organizm yani antibiotikka 

chidamli bakteriyani olishdi. Hozirgi kunda shu kabi mahsulotlardan qishloq xoójaligi, 

mailto:mohinuralijonova9977@gmail.com
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tibbiyot, farmasevtika va boshqa sohalarda keng qoóllanilmoqda. Xususan GMO 

mahsulotlari qishloq xoójaligi sohasida tan narxini arzonligi, yuqori hosildorligi, 

vegetatsiya davri qisqaligi, tashqi zararli ekologik abiotik va biotik faktorlarga 

chidamliligi bilan ajralib turadi. GMO oósimliklar qishloq xoójaligi asosiy ekinlaridan 

biri boólgan góoóza oósimligida ham keng qoóllaniladi. 

Hozirda butun jahon boóyicha 25 million tonnadan 100 million tonnagacha 

góoóza chigitlari ekiladi. Bu dunyo ekin maydoning jami 4.5 %ni tashkil qiladi. Bu har 

yili taxminan paxta industriyasida $600 milliard pul aylanadi deganidir. Transgen 

góoózalar esa umumiy miqdorning taxminan 70% ni tashkil qiladi. Bu esa góoóza 

biotexnologiyasida olinayotgan GMO góoóza navlarini inson, ekologiya, flora va 

faunaga qay darajada taôsir oótkazishni talab etadi. Shu maqsadda nafaqat góoóza 

ekinida balki boshqa oósimliklarda ham yurtimizga import boólayotgan oósimliklarni 

tekshirishni maqsad qildik. Bu borada Genomika va Bioinformatika markazida mavjud 

imkoniyat va resurslardan foydalanib góoóza, bugódoy, makkajoóxori kabi qishloq 

xoójaligida muhim oórin tutuvchi ekinlar hamda sitrus mevalarni tekshiruvdan 

oótkazmoqdamiz. 

IN VITRO  ʐɸʈʆʀʊʀɼɸ ʂʋʏʃʀ ʐɶʈʃɸʅɻɸʅ ʄʋ׳ʀʊʃɸʈɻɸ 

ʄʆʉʃɸʐʊʀʈʀʃɻɸʅ NITRARIA SCHOBERI 

ʄʀʂʈʆʅʀ׳ʆʃʃɸʈʀʅʀʅɻ ɸʄʀʅʆʂʀʉʃʆʊɸ ʊɸʈʂʀɹʀ 

ɸʤʘʥʦʚʘ ɻ.ʀ., ʀʰʠʤʦʚ ʋ.ɾ., ɿʠʷʚʠʪʜʠʥʦʚ ɾ.ʌ. 

ɶʟʈ ʌɸ ʘʢʘʜʝʤʠʢ ʆ.ʉ.ʉʦʜʠץʦʚ ʥʦʤʠʜʘʛʠ ɹʠʦʦʨʛʘʥʠʢ ʢʠʤʸ ʠʥʩʪʠʪʫʪʠ 

ɶʟʙʝʢʠʩʪʦʥ, ʊʦʰʢʝʥʪ ʰʘ״ʘʨ, ʄʠʨʟʦ ʋʣʫסʙʝʢ ʢ˄ʯʘʩʠ, 83 

e-mail: guzal.amanova.87@mail.ru 

 ʫʜʫʜʣʘʨʜʘ ˄ʩʠʰʛʘ״ ʦʨʠ ʙ˄ʣʛʘʥץʯʠʣ ʚʘ ʰ˄ʨʣʘʥʠʰ ʜʘʨʘʞʘʩʠ ʶץʦסʫʨפ

ʤʦʩʣʘʰʛʘʥ ʠʩʪʠץʙʦʣʣʠ ˄ʩʠʤʣʠʢ ʪʫʨʣʘʨʠʥʠ ʘʥʠץʣʘʰ, ʫʣʘʨʥʠ ʢ˄ʧʘʡʪʠʨʠʰʥʠʥʛ 

ʙʠʦʪʝʭʥʦʣʦʛʠʢ ʡ˄ʣʣʘʨʠʥʠ ʠʰʣʘʙ ʯʠץʠʰ, ʪʫʨʣʠ ʜʘʨʘʞʘʜʘʛʠ ʰ˄ʨʣʘʥʠʰʛʘ 

ʤʦʩʣʘʰʛʘʥ ʥʘʚʣʘʨʠʥʠ ʢ˄ʧʘʡʪʠʨʠʰ ʙʫʛʫʥʛʠ ʢʫʥʥʠʥʛ ʜʦʣʟʘʨʙ ʤʘʩʘʣʘʣʘʨʠʜʘʥ 

ʙʠʨʠʜʠʨ. 
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ʆʨʦʣ ʜʝʥʛʠʟʠ ץʫʨʠʛʘʥ ʪʫʙʠʥʠʥʛ ʢʦʦʨʜʠʥʘʪʘʣʘʨʠ N43Á53,721660', 

E58Á48,034980' (˄ʩʠʤʣʠʢ ˄ʩʘʜʠʛʘʥ ï ʊ-7) ʚʘ N44Á08'18,6731", E58Á52'17,2930" 

(˄ʩʠʤʣʠʢ ˄ʩʤʘʡʜʠʛʘʥ ï ʊ-11) ʙ˄ʣʛʘʥ ״ʫʜʫʜʣʘʨʜʘʥ ʦʣʠʥʛʘʥ ʪʫʧʨʦץ ʥʘʤʫʥʘʣʘʨʠ 

ʪʘʨʢʠʙʠʜʘʛʠ ʩʫʚʜʘ ʵʨʠʡʜʠʛʘʥ ʪʫʟʣʘʨ ʘʞʨʘʪʠʙ ʦʣʠʥʜʠ. ʊʫʟʣʘʨʥʠʥʛ ʪʫʧʨʦץʜʘʛʠ 

ʤʠץʜʦʨʠ ʊ-7 ʫʯʫʥ 2.07 %, ʊ-11 ʫʯʫʥ ʵʩʘ 3.56 % ʥʠ ʪʘʰʢʠʣ ץʠʣʜʠ. ɸʞʨʘʪʠʙ 

ʦʣʠʥʛʘʥ ʪʫʟʣʘʨʥʠʥʛ ʢʠʤʸʚʠʡ ʪʘʨʢʠʙʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷʣʘʰ XRD-6100 

 ʫʨʠʣʤʠʩʠʜʘ (Shimadzu, ʗʧʦʥʠʷ) ʢʫʢʫʥʣʠ ʨʝʥʪʛʝʥ ʜʠʬʬʨʘʢʪʦʤʝʪʨʠ ʸʨʜʘʤʠʜʘץ

ʘʥʠץʣʘʥʜʠ. ʅʘʪʠʞʘʜʘ ʊ-7 ״ʫʜʫʜ ʪʫʧʨʦסʠʜʘʥ ʘʞʨʘʪʠʣʛʘʥ ʩʫʚʜʘ ʵʨʠʡʜʠʛʘʥ ʪʫʟʣʘʨ 

ʪʘʨʢʠʙʠʥʠ ʘʩʦʩʘʥ Ca(NO3)2(H2O)2 ï 66,1 %, CaCO3 ï 14,8 % ʚʘ NaCl ï 10,4% 

ʪʘʰʢʠʣ ץʠʣʛʘʥ ʙ˄ʣʩʘ, ʊ-11 ״ʫʜʫʜ ʪʫʧʨʦסʠʜʘʥ ʘʞʨʘʪʠʣʛʘʥ ʪʫʟʣʘʨ ʪʘʨʢʠʙʠʜʘ NaCl 

ï 50,4%, Ca(NO3)2(H2O)2 ï 15,2%, CaCO3 ï 13,9% ʚʘ CaSO4Ā2H2O ï 10,7% 

ʘʥʠץʣʘʥʜʠ. In vitro ʰʘʨʦʠʪʠʜʘ ʘʞʨʘʪʠʙ ʦʣʠʥʠʥʛʘʥ ʪʫʟʣʘʨ ץ˄ʰʠʣʛʘʥ ʦʟʫץʘ 

ʤʫ״ʠʪʣʘʨʠʜʘ Nitraria schoberi ʤʠʢʨʦʥʠ״ʦʣʣʘʨʠ ʢ˄ʧʘʡʪʠʨʠʣʜʠ ״ʘʤʜʘ ʫʣʘʨʥʠʥʛ 

ʙʠʨʣʘʤʯʠ ʚʘ ʠʢʢʠʣʘʤʯʠ ʵʢʩʧʣʘʥʪʣʘʨʠ ʪʘʨʢʠʙʠʜʘʛʠ ʘʤʠʥʦʢʠʩʣʦʪʘʣʘʨʠ ʤʠץʜʦʨʠ 

ʖʉʉʍ ʫʩʫʣʠ ʸʨʜʘʤʠʜʘ ˄ʨʛʘʥʠʣʜʠ. 

ʍʨʦʤʘʪʦʛʨʘʬʠʢ ʞʘʨʘʸʥ Agilent Technologies 1200 ʩʝʨʠʷʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʜʘ, 

Discovery HS C18. 3,5 ʤʢʤ, (75x4.6 mm) ʩʦʨʙʝʥʪʣʠ ʦʣʠʙ ʙʦʨʠʣʜʠ. ʄʦʙʠʣ ʬʘʟʘ ɸ - 

0,14 ʄ Cʅ3ʉOONa + 0,05 % ʊʕɸ, ʨʅ 6.4 ʚʘ ɺ - CH3CN. ʆץʠʤ ʪʝʟʣʠʛʠ ï 1.2 

ʤʣ/ʜʘץʠץʘ, ʪ˄ʣץʠʥ ʫʟʫʥʣʠʛʠ 269 ʥʤ. ɻʨʘʜʠʝʥʪ % B/ʜʘץʠץʘ: 1-6%/0-2.5 ʜʘץʠץʘ; 6-

30%/2.51-40 ʜʘץʠץʘ; 30-60%/40,1-45 ʜʘץʠץʘ; 60-60%/45,1-50 ʜʘץʠץʘ; 60-0%/50,1-

55 ʜʘץʠץʘ. 

ʅʘʤʫʥʘʣʘʨ ʵʢʩʪʨʘʢʪʣʘʨʠʥʠʥʛ ʘʤʠʥʦʢʠʩʣʦʪʘʣʘʨ ʚʘ ʩʪʘʥʜʘʨʪ 

ʘʤʠʥʦʢʠʩʣʦʪʘʣʘʨʥʠʥʛ (ñSERVAò) ʌʊʂ ״ʦʩʠʣʘʣʘʨʠ Steven A., Cohen Daviel J. 

ʫʩʫʣʠʜʘ ʩʠʥʪʝʟ ץʠʣʠʥʜʠ. 

ʆʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨʜʘʥ ʥʘʟʦʨʘʪ ʛʫʨʫ״ʠʜʘʛʠ N.schoberi ʤʠʢʨʦʥʠ״ʦʣʣʘʨʠʛʘ 

ʥʠʩʙʘʪʘʥ ʊ-7 ʚʘ ʊ-11 ʪʫʟʣʠ ʩʪʨʝʩʩʠʛʘ ʤʦʩʣʘʰʛʘʥ ˄ʩʠʤʣʠʢʣʘʨʥʠʥʛ ʙʠʨʠʥʯʠ 

ʵʢʩʧʣʘʥʪʣʘʨʠʜʘ ʵʨʢʠʥ ʧʨʦʣʠʥ ʤʠץʜʦʨʠ ʤʦʩ ʨʘʚʠʰʜʘ 3,23 ʚʘ 6,6 ʤʘʨʪʘ ʦʨʪʛʘʥ 
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ʙ˄ʣʩʘ, ʠʢʢʠʥʯʠ ʵʢʩʧʣʘʥʪʣʘʨʜʘ ״ʘʤ ʫʥʠʥʛ ʤʠץʜʦʨʠ 4,1 ʚʘ 6,3 ʤʘʨʪʘ ʶץʦʨʠ 

ʵʢʘʥʣʠʛʠ ʘʥʠץʣʘʥʜʠ. 

ʐʫʥʠʥʛʜʝʢ N.schoberi ʤʠʢʨʦʥʠ״ʦʣʣʘʨʠʜʘ ʘʣʘʥʠʥ ʤʠץʜʦʨʠ ʥʘʟʦʨʘʪʜʘʛʠʜʘʥ 

2,2 ʜʘʥ 4 ʙʘʨʦʙʘʨʛʘ, ʛʣʠʮʠʥ 2,5 ʜʘʥ 3 ʙʘʨʘʚʘʨʛʘ, ʤʝʪʠʦʥʠʥ ʵʩʘ 10 ʙʘʨʘʙʘʨ, 

ʛʣʫʪʘʤʠʥ ʢʠʩʣʦʪʘʩʠ 2,2 ʜʘʥ 3,2 ʤʘʨʪʘʛʘʯʘ, ʩʝʨʠʥ 2 ʚʘ 1.8 ʙʘʨʦʙʘʨ ʦʨʪʛʘʥ ʙ˄ʣʩʘ, 

ʪʨʠʧʪʦʬʘʥʥʠʥʛ ʤʠץʜʦʨʠ ʜʝʷʨʣʠ ʠʢʢʠ, ʬʝʥʠʣʘʣʘʥʠʥʥʠʥʛ ʤʠץʜʦʨʠ ʵʩʘ 10 ʙʘʨʦʙʘʨ 

ʢʘʤʘʡʛʘʥʣʠʛʠ ʘʥʠץʣʘʥʜʠ. 

ʆʣʠʙ ʙʦʨʠʣʛʘʥ ʪʘʜץʠץʦʪʣʘʨ ʥʘʪʠʞʘʩʠʜʘ N.schoberi ʤʠʢʨʦʥʠ״ʦʣʣʘʨʠ 

ʆʨʦʣץʫʤʥʠʥʛ ʢʫʯʣʠ ʪʫʟ ʩʪʨʝʩʩʠʛʘ ʤʦʩʣʘʰʛʘʥʣʠʛʠ ״ʘץʠʜʘ ״ʫʣʦʩʘ ץʠʣʠʥʜʠ. 

 

ɺʃʀʗʅʀɽ ʈɸɿʅʓʍ ʊʀʇʆɺ ɿɸʉʆʃɽʅʀʗ ʅɸ ʋʈʆɺɽʅʔ 

ʕʅɼʆɻɽʅʅʆɻʆ ʇʈʆʃʀʅɸ ʀ ʉɸʃʀʎʀʃʆɺʆʁ ʂʀʉʃʆʊʓ 

ɹʀʆʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ ʉʆʈʊɸ ʍʃʆʇʏɸʊʅʀʂɸ 

ʀʤʘʤʭʦʜʞʘʝʚʘ ɸ.ʉ.1, ʄʘʤʘʜʞʘʥʦʚ ɸ.2, ʈʘʭʤʘʪʦʚʘ ʅ.ʈ.1, 

ʂʫʰʘʢʦʚ ʐ.ʆ.1, ɹʫʨʠʝʚ ɿ.ʊ.1 

1ʎʝʥʪʨ ʛʝʥʦʤʠʢʠ ʠ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ ɸʅ ʈʋʟ 

ʋʟʙʝʢʠʩʪʘʥ, ʊʘʰʢʝʥʪʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʠʙʨʘʡʩʢʠʡ ʨʘʡʦʥ, ʫʣ. ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ, 2 
2ʀʥʩʪʠʪʫʪ ɹʠʦʬʠʟʠʢʠ ʠ ɹʠʦʭʠʤʠʠ ʧʨʠ ʅʘʮʠʦʥʘʣʴʥʦʤ ʋʥʠʚʝʨʩʠʪʝʪʝ ʋʟʙʝʢʠʩʪʘʥʘ ʠʤ. ʄʠʨʟʦ 

ʋʣʫʛʙʝʢʘ 

ʋʟʙʝʢʠʩʪʘʥ, ʊʘʰʢʝʥʪ, ɸʣʤʘʟʘʨʩʢʠʡ ʨʘʡʦʥ, ʫʣ. ʊʘʣʘʙʘʣʘʨ, 174 

e-mail: info@genomics.uz 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʭʣʦʧʯʘʪʥʠʢʘ ʩʝʨʴʝʟʥʦ 

ʩʪʨʘʜʘʶʪ ʦʪ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚʳ. ɺʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʷ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʨʷʜʘ ʘʙʠʦʪʠʯʝʩʢʠʭ ʩʪʨʝʩʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʳʩʦʢʠʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ 

ʩʦʣʝʡ. ʂʘʢʠʤ ʙʳ ʥʠ ʙʳʣ ʪʠʧ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚʳ, ʧʦʚʳʰʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ 

ʚ ʧʦʯʚʝ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʧʨʦʮʝʩʩʝ ʢʘʢ ʥʘ ʨʦʩʪʝ, ʪʘʢ ʠ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ 

ʨʘʩʪʝʥʠʡ. ʏʨʝʟʤʝʨʥʦʝ ʧʦʛʣʦʱʝʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ ʠʦʥʦʚ Na+, Cl- ʠ SO4
2- 

ʨʘʩʪʝʥʠʷʤʠ ʭʣʦʧʯʘʪʥʠʢʘ, ʧʨʠʚʦʜʠʪ ʢ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʘ ʠʤʝʥʥʦ ʢ ʪʦʤʫ, 

ʯʪʦ ʧʦʚʳʰʘʝʪʩʷ ʪʦʢʩʠʯʥʦʩʪʴ. ʍʦʪʷ ʭʣʦʨʠʜʳ ʠ ʩʫʣʴʬʘʪʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʦʩʪʘ 

mailto:info@genomics.uz
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ʨʘʩʪʝʥʠʡ, ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʟʘʩʦʣʝʥʥʦʡ ʧʦʯʚʝ ʧʨʝʚʳʰʘʶʪ ʫʨʦʚʥʠ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʦʪʚʝʪʥʳʭ ʨʝʘʢʮʠʡ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʩʦʣʝʥʠʷ ʥʘ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʛʝʥʦʪʠʧ ʭʣʦʧʯʘʪʥʠʢʘ. 

ɼʣʷ ʙʦʣʝʝ ʚʳʷʚʣʝʥʠʷ ʠ ʧʦʥʠʤʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʥʘ ʩʪʨʝʩʩ ʦʪ ʟʘʩʦʣʝʥʠʷ. 

ʉ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʪʝʥʮʠʘʣʝ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʨʪʘ ʢ ʩʦʣʝʚʦʤʫ ʩʪʨʝʩʩʫ, ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʦ ʧʦʜʚʝʨʛʘʣʠʩʴ 

ʚʦʟʜʝʡʩʪʚʠʶ ʭʣʦʨʠʜʥʦʡ ʠ ʩʫʣʴʬʘʪʥʦʡ ʩʦʣʝʡ, ʚ ʢʦʥʮʝʥʪ-ʨʘʮʠʷʭ (ʫʩʣʦʚʥʦ: ʤʘʣʦʡ, 

ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʢʦʡ) - 100 ʤʄ, 150 ʤʄ ʠ 200 ʤʄ NaCl, ʠ 1,5%, 2,0% ʠ 2,5% 

Na2SO4, ʙʳʣʠ ʦʮʝʥʝʥʳ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʭʣʦʨʦʬʠʣʣʘ 

(ʧʦʢʘʟʘʥʠʝ SPAD-502), ʧʨʦʣʠʥʘ (Pro), ʠ ʥʝʬʝʨʤʝʥʪʘʪʠʚ-ʥʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʘ, ʉʂ 

(ʩʘʣʠʮʠʣʦʚʘʷ ʢʠʩʣʦʪʘ). ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ (2-4 

ʣʠʩʪʘ) ʭʣʦʧʯʘʪʥʠʢʘ ʩʦʨʪʘ ʇʦʨʣʦʢ-4 ʠ Coker-312. 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʴ SPAD ʣʠʩʪʴʝʚ ʩʦʨʪʘ 

ʇʦʨʣʦʢ ʚ 1,79 ʨʘʟ ʫʚʝʣʠʯʠʣʩʷ ʫ ʨʘʩʪʝʠʡ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 100 ʤʄ NaCl ʠ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʧʦʜʥʷʣʩʷ ʜʦ 2,55 ʫ ʨʘʩʪʝʥʠʡ ʦʙʨʘʙʦʪʘʥʥʳʭ ʨʘʩʪʚʦʨʦʤ NaCl ʚ 200 ʤʄ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. ʊʦʛʜʘ ʢʘʢ ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʦʨʪʘ ʉ-312 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʭʣʦʨʦʬʠʣʣʘ ʠʟʤʝʥʠʣʦʩʴ ʦʪ 1,46 ʜʦ 2,3 ʨʘʟʘ. 

ʉʪʨʝʩʩ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʡ Na2SO4, ʨʘʚʥʦʡ 1,5 % ʪʘʢʞʝ ʧʨʠʚʝʣ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʦʙʱʝʛʦ ʭʣʦʨʦʬʠʣʣʘ (SPAD): ʚ 1,26 ʨʘʟ ʜʣʷ ʇʦʨʣʦʢ-4, ʠ ʚ 1,19ʨʘʟ - ʜʣʷ ʂʦʢʝʨ-312. 

ʊʦʛʜʘ ʢʘʢ ʧʨʠ ʧʦʣʠʚʝ ʨʘʩʪʝʥʠʡ ʨʘʩʪʚʦʨʦʤ ʚ ʢʦʥʮʝʥʨʘʮʠʠ 2,5 % , ʵʪʠ ʩʦʦʪʥʦʰʝʥʠʷ 

ʧʦʜʥʷʣʠʩʴ ʚ 1,41 ʠ 1,25 ʨʘʟ , ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʦʜʝʨʞʘʥʠʝ Pro ʫʚʝʣʠʯʠʣʦʩʴ ʚ 2,1 ʨʘʟʘ ʫ ʨʘʩʪʝʥʠʡ ʩʦʨʪʘ ʇʦʨʣʦʢ-4 ʠ ʚ 1,76 

ʨʘʟ ʫ ʩʦʨʪʘ ʉ-312 ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ Na2SO4, ʨʘʚʥʦʡ 1,5% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʊʦʛʜʘ ʢʘʢ ʧʨʠ ʧʦʣʠʚʝ ʨʘʩʪʝʥʠʡ 2,5 %- 

ʨʘʩʪʚʦʨʦʤ ʩʫʣʴʬʘʪʘ ʥʘʨʪʠʷ ʩʦʜʝʨʞʘʥʠʝ Pro ʚ ʣʠʩʪʴʷʭ ʫʚʝʣʠʯʠʣʦʩʴ ʚ 4,1 ʠ 5,2 
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ʨʘʟʘ, (ʫ ʩʦʨʪʘ ʇʦʨʣʦʢ-4 ʠ ʉ-312, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɹʳʣʦ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʉʂ ʚ ʩʦʨʪʘ ʇʦʨʣʦʢ-4 ʚ 1,2 ʨʘʟʘ ʧʨʠ 1,5% Na2SO4 ʠ 1,4 ʨʘʟ ʚ ʣʠʩʪʴʷʭ 

ʉ-312. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʢʦʥʪʘʢʪ ʤʦʣʦʜʳʭ 

ʧʨʦʨʦʩʪʢʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʩ ʨʘʩʪʚʦʨʘʤʠ ʤʘʣʦʡ, ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʢʘʢ ʭʣʦʨʠʜʥʦʡ, ʪʘʢ ʠ ʩʫʣʴʬʘʪʥʦʡ ʩʦʣʝʡ ( ʠʣʠ ʫʩʣʦʚʠʷ ʩʦʣʝʚʦʛʦ ʩʪʨʝʩʩʘ) ʧʨʠʚʦʜʠʪ 

ʢ ʧʦʚʳʰʝʥʠʶ ʦʙʱʝʛʦ ʭʣʦʨʦʬʠʣʣʘ, Pro ʠ ʵʥʜʦʛʝʥʥʦʡ ʉʂ ʚ ʙʦʣʝʝ, ʯʝʤ ʚ 1,2 ʨʘʟ. 

 

ñAD1ò, ñA1ò HAMDA ñGò GENOMLI GóOóZA TURLARINING  

MOLEKULYAR -FILOGENETIK TAHLILI  

Arslanova S.K., Ernazarova Z.A., Toórayev O.S., Kushanov F.N. 

Oóz R FA Genetika va oósimliklar eksperimental biologiyasi instituti 

Oózbekiston, Toshkent viloyati, Qibray tumani, Yuqori yuz 

Yovvoyi góoóza germoplazmasi qimmatli xoójalik belgilarini boshqaruvchi 

genlarning boy manbai sifatida katta ahamiyatga ega boólib, ulardan amaliy 

selektsiyada samarali foydalanish istiqbolini tur va shakllarning oózaro filogenetik 

munosabatlari belgilab beradi. 

Tadqiqotlar, DNK markerlari yordamida, yovvoyi avstraliya turlari, afro-osiyo 

góoózalari turichi xilma-xilliklari hamda oórta tolali nav-namunalarining oózaro 

molekulyar-filogenetik munosabatlarini aniqlash va filogenetik daraxtini tuzishga 

yoónaltirildi. 

Molekulyar-genetik tadqiqotlar olib borish maqsadida, yosh góoóza nihollari barg 

toóqimalaridan STAV usulida genom DNK ajratib olindi. Polimeraza zanjir reaktsiyasi 

(PZR) tahlillari 192 ta turli qimmatli belgilarga genetik bogólangan mikrosatellit (DPL, 

Gh, HAU, JESPR va BNL markerlar kollektsiyasi) DNK markerlari yordamida amalga 

oshirilgan. 
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Góoóza namunalarini genotiplashda GelAnalyzer dasturidan foydalanildi. PZR 

tahliliga koóra 92 ta DNK markerlari góoóza namunalari orasida oózaro polimorfizm 

namoyon etdi. 92 ta markerlar góoóza namunalarida monomorf boólgan boólsa, 8 tasida 

góoóza genotiplari genomida amplifikatsiya sodir boólmaganligi aniqlandi. 

Mikrosatellit markerlar kollektsiyasining BNL toóplamidan 19 ta, HAU toóplamidan 18 

ta, DPL va Gh toóplamlaridan 15 tadan hamda JESPR toóplami markerlaridan 2 tasi 

polimorf ekanligi kuzatildi. 

Góoóza tola sifatini boshqarishda ishtirok etuvchi lokus, BNL3171 DNK markeri 

boóyicha tadqiqot namunalari oórtasida polimorfizmni namoyon etdi. PZR tahlili 

natijalariga koóra, G.sturtianum var.sturtianum, G.australe, G.bickii va G.herbaceum 

ssp.pseudoarboreum yovvoyi góoóza turlarida ushbu marker alleli 150 nukleotid juft 

(n.j.), G.sturtianum var.nandewarense, G.nelsonii, G.herbaceum ssp.africanum góoóza 

turlarida 145 n.j. ekanligi aniqlandi. G.herbaceum ssp.frutescens va G.herbaceum 833 

navida 160 n.j.ni, G. hirsutum turiga mansub Ravnaq-1, Ravnaq-2 va Baraka navlarida 

esa 180, 160 va 140 n.j. ekanligi kuzatildi. DNK markerlari asosidagi PZR tahlili 

natijalari diploid hamda tetraploid góoóza turlari vakillarining yuqori darajada polimorf 

ekanligini namoyon etdi. 

Góoóza turlari iyerarxik klasterlash usuli asosida tahlil qilinib, ularning 

filogenetik daraxti tuzildi. Namunalar oórtasidagi oózaro filogenetik munosabatga 

oydinlik kiritildi.  

Filogenetik tahlil natijasiga koóra, Gossypium L. turkumi turlari 2 ta asosiy 

klasterga ajraldi. Shajara daraxtining yuqori qismidagi 1-klasterdan G. hirsutum L. 

turiga mansub Ravnaq-1, Ravnaq-2 va Baraka navlari, 2-klasterning 1-subklasteridan 

G.bickii, G.nelsonii va G.australe góoóza turlari joy olgan boólsa, 2-subklaster oóz 

navbatida 2 ta kichik subklasterlarga ajralgan hamda 1-kichik subklasterdan G. 

herbaceum kenja turlari vakillari, 2- kichik subklasterdan G.sturtianum 

var.nandewarense va G. sturtianum var.sturtianum lar joy olganligi aniqlandi. Bu esa 
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oóz navbatida 13 ta góoóza namunalarining bir-biri bilan genetik jihatdan oózaro yaqin 

yoki uzoqligini koórsatib beradi. Shuningdek, ushbu dendrogrammadagi maôlumotlar 

góoóza namunalarining oózaro eng uzoq filogenetik munosabatda boólgan keng genetik 

xilma-xillikka ega selektsion manba sifatida foydalanish mumkinligini tasdiqlaydi. 

Buning natijasida, bunday xilma-xillikka ega namunalar tadqiqotlarda amalga 

oshiriladigan genetik xaritalash, anôanaviy va molekulyar selektsiya asosida hosildor 

yangi navlarni yaratish imkonini beradi. 

 

QULUPNAY ( FRAGARIA) MEVA TARKIBINI  YAXSHILASH BOᾶYICHA 

AMALGA OSHIRILGAN GENETIK TADQIQOTLAR  

Axmedova N.S.1, Karimova S.1, Ernazarova D.Q.1,2, Kushanov F.N.1,2 

1OᾶzR FA Genetika va oᾶsimliklar eksperimental biologiyasi instituti 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Yuqori yuz 
2Mirzo Ulugᾶbek nomidagi Oᾶzbekiston Milliy Universiteti 

Oᾶzbekiston, Toshkent shahar, Olmazor tumani, Universitet koᾶchasi, 4 

e-mail: axmedovanavbahor8@gmail.com 

Keyingi yillarda butun dunyo aholisi orasida qulupnay mevasining isteômoli ortib 

bormoqda, shu oᾶrinda Oᾶzbekistonda ham. Natijada yanada sifatli mahsulotga boᾶlgan 

talabning kuchayib borishi yuzaga kelmoqda. Bugungi kungi tadqiqotlarda asosiy 

masalalardan biri qulupnay oᾶsimligida meva sifatiga javob beruvchi genlarni aniqlash 

va yangi navlar yaratishga eôtibor qaratilgan. 

Meva taômi shakar, kislotalar va uchuvchi birikmalarning kombinatsiyasi 

transkripsiya omili genlari (ERF9/MYB98; EOBII, MYB63, DOF2, MYB10) va 

strukturaviy genlar genlar (OMT, QR, FAD1, LOX, AAT, AAMT, AS1, EGS1, EGS1, 

CAD, NES1, PINS) orqali boshqariladi. Yovvoyi (F. Vesca) va madaniy (F.Ĭ ananassa) 

turlarida linalool va nerolidol ishlab chiqarishda sezilarli farqni koᾶrsatadi. FaNES1 

nerolidol sinteziga javobgar geni faqat madaniy turida uchraydi hamda yoqimli nota 

beradi. FvePINS geni esa Ŭ-pinene sintezini boshqarib yovvoyi turida uchraydi va 

yoqimsiz hidga hissa qoᾶshadi. Mevaga shaftoli taômini beruvchi lakton (FaFAD1 
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geni), karamelga oóxshash hid va shirinlik beruvchi furaneol (FaQR geni) va olcha 

taômiga oᾶxshash nota hamda shirinlik beradigan mesifurane (FaOMT geni). 

Shuningdek shirinlik intensivligi ham eng muhim omil hisoblanadi. Boshqa bir 

tadqiqodlarda yovvoyi qulupnaydagi FveTST1 ning vaqtinchalik haddan tashqari 

koᾶpayishi fruktoza, glyukoza va saxarozni oᾶz ichiga olgan shakar darajasini oshirib, 

mevaning pishishini tezlashtirgani aniqlangan. Qulupnay taômi intensivligi uchun 

muhim ahamiyatga ega boᾶlgan 31 ta va shirinlik intensivligini oshiradigan 6 yogᾶ 

kislotasidan olingan uchuvchi moddalar aniqlangan. Ayrim tadqiqotlarda, shakardan 

mustaqil ravishda shirinlik nazoratini kuchaytira oladigan 20 ta uchuvchi moddalar 

tahlil qilingan. Bu uchuvchi moddalarga 1-penten-3-bir, ɔ-do dekalakton, butanoid 

kislota, pentil efir va boshqalar kiradi. Uchuvchi moddalar ishlab chiqarishni 

koᾶpaytirish orqali shirinlikni oshirish shakar miqdorini oshirishdan ustunlikka ega, 

chunki uchuvchi moddalar ishlab chiqarishni koᾶpaytirish uglerod qiymatini ancha past 

qiladi. Uchuvchi moddalar odatda shakarga qaraganda 103 dan 106 baravar kamroq 

konsentratsiyaga ega, shuning uchun hatto uchuvchi kontsentratsiyaning ozgina oshishi 

shirinlikni idrok etishni sezilarli darajada yaxshilashi mumkin. Qulupnay mevasidagi 

efirlarning genom boᾶylab assotsiatsiyasi ikkita nomzod genga olib keldi, taxminiy 

sinnamoil-CoA reduktaza1 va taxminiy piruvat dekarboksilaza-2, har ikkalasi ham 

shirinlikni kuchaytiruvchi taᾷsirga ega efir biosintezida ishtirok etadi. Ushbu shirinlikni 

kuchaytiruvchi uchuvchi moddalar ishlab chiqarishni tiklash yoki koᾶpaytirish uchun 

marker yordamida naslchilik yoki CRISPR asosidagi genetik modifikatsiya 

qoᾶllanilishi mumkin. 

Bundan tashqari yana bir tadqiqotchilar jamoasi tamonidan qulupnay mevasi 

rangining eng chuqur oᾶrganilgan transkripsiya regulyatori MYB10 hisoblanadi. 

Madaniy va yovvoyi qulupnayda FaMYB10 va FveMYB10 ning ekspressiyasi yetuk 

meva va pigmentli barglardagi antosiyanin darajasi bilan yaqindan bogᾶliq. Madaniy 

qulupnayda FaMYB10 ning haddan tashqari koᾶpayishi barglar, ildizlar va gullarning 
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qizarishiga va mevalarda antotsianinning koᾶpayishiga olib keldi, qulupnay mevasida 

FaMYB10 ning vaqtincha ishdan chiqishi esa antosiyanin toᾶplanishini sezilarli 

darajada chekladi (MYB10). Xuddi shunday, FveMYB10 ning F. vesca dagi haddan 

tashqari ifodalanishi butun oᾶsimliklarda pigmentlarning koᾶpayishiga olib keldi. 

Respublikamiz qishloq xoójaligi va mahalliy iqtisodiyot uchun ham qulupnay katta 

ahamiyatga ega boólgan qimmatbaho mevali ekin hisoblanadi. Ammo qulupnay 

oósimligi boᾶyicha molekulyar genetik tadqiqotlar olib borilmagan. Shularni hisobga 

olgan holda tadqiqotimiz, qulupnay mevasining sifatiga yaôni shirinligi, xushboóy hidi, 

rangi, mustahkamligiga javob beruvchi genlarni markerlar yordamida aniqlash va 

isteômolchi talablariga javob beruvchi yuqoridagi xususiyatlarni oózida jamlagan 

mahalliy yangi nav yartishga qaratilgan. 

 

THE ROLE OF THE SUPRAMOLECULAR COMPLEX INDUCING THE  

ANTIOXIDANT SYSTEM OF COTTON  

Babaeva D.T., Saydullaeva Kh., Akhunov A.A., Gafurov M.B., Khashimova N.R., 

Yuldashev KH., Shomakhamadov Sh.Sh. 

Institute of Bioorganic Chemistry named after academician A.S. Sadykov 

Academy of Sciences of Uzbekistan 

Mirzo Ulugbek street 83, Tashkent city, Uzbekistan 

e-mail: dildora.babaeva.11@mail.ru 

The use of triterpene glycosides to assemble complexes (clathrates) with 

biologically active compounds is becoming more and more popular for the 

development of new transportable forms of low-dose drugs. The compositions created 

at low concentrations in this manner retain the molecular activity and, therefore, are 

less toxic and much more economical and possess several new useful properties. 

It is known that the phytohormone 6-benzylaminopurine (BAP) is widely used 

in the cultivation and propagation of agricultural crops. 6-benzylaminopurine is a first-

generation synthetic cytokinin, it causes reactions of plant growth, development and 
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flowering, and stimulates cell division. BAP increases the resistance of plants to various 

diseases, drought, cold, and protects plants from pests. 

A supramolecular complex of glycyrrhizic acid (GA) with 6-benzylaminopurine 

was obtained at the Institute of Bioorganic Chemistry under Academy of Science of the 

Republic of Uzbekistan. The stability constants and Gibbs free energy of the 

supramolecular complex of glycyrrhizic acid (GA) with 6-benzylaminopurine were 

studied by the method of isomolar series. The minimum value of the Gibbs free energy 

showed that the complex obtained for the first time is sufficiently stable in an aqueous 

medium. 

In order to determine in what concentrations (10-5, 10-6, 10-7, 10-8 M) the resulting 

complex is effective for plants, an experiment was carried out in the cotton variety 

Sultan to determine the content of malondialdehyde (MDA), as well as the activity of 

the antioxidant enzyme peroxidase (PO) in 7-day-old seedlings. It was found that the 

pretreatment of seeds of the studied cotton variety at a concentration of 10-5 and 10-7 M 

significantly suppressed the accumulation of MDA compared with the control. A 

decrease in the MDA level indicates the possibility of activation of the antioxidant 

enzyme PO. In our research the highest activity of the antioxidant enzyme peroxidase 

was observed at a concentration of 10-7 M. 

The occurrence of MDA is a significant indicator of oxidative lipid damage. The 

peroxidase enzyme is involved in the utilization of reactive oxygen species. This thesis 

can be considered as the first approach to understanding the effective role of the 

supramolecular complex inducing the antioxidant system and damage to cell 

membranes as a result of oxidative stress. 
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MITOXONDRIAL VA YADRO DNK GENETIK BELGILARI YORDAMIDA  

MOLEKULYAR SISTEMATIKA VA GELMINT TURLARINI  

ANIQLASHDAGI AHAMIYATI  

Bazarbayeva K.S.1, Sultanova SH.Y.2 

1Oᾶzbekiston, Xorazm Maômun akademiyasi 

Oᾶzbekiston, Xorazm viloyati, Xiva, Zargarlar koᾶchasi 
2Urganch davlat universiteti 

Oᾶzbekiston, Urganch, Hamid Olimjon koᾶchasi 14 

e-mail: bazarbayeva.karomat@mail.ru 

Molekulyar biologiyaning yutuqlari molekulyar sistematika va taksonomiya 

sohalarida turli molekulyar texnika va genetik markerlardan foydalanishni tezlashtirdi. 

Molekulyar genetik markerlar - bu genomning DNK segmentlari boᾶlib, ular 

taksonlarning farqlanishini taôminlaydigan molekulyar maôlumotni taôminlaydi. DNK 

ketma-ketliklaridan genetik belgilar sifatida foydalanish nafaqat turlarni aniqlash va 

yangi turlarni ochish, balki sistematika tadqiqotlarida organizmlar guruhlari oᾶrtasidagi 

munosabatlarni aniqlash uchun ham muvaffaqiyatli ekanligini isbotladi. Sistematika va 

identifikatsiya qilish maqsadlarida baliq gelmintlarni molekulyar tadqiq qilishda 

genetik markerlardan foydalanish boᾶyicha koᾶplab muvaffaqiyatlarga qaramay, 

taksonlar va taksonomik darajalar boᾶyicha genetik masofalardan foydalangan holda 

"yetarli" genetik oᾶzgaruvchanlik nimadan iboratligini aniqlash uchun hisob-kitoblar 

ishlatilgan genetik marker va oᾶrganilgan taksonga qarab farq qiladi. Tadqiqotchilar 

genetik masofani turlararo va turlar ichida keng tarqalgan boᾶlib, namunalarning oᾶziga 

xosligini aniqlash uchun oᾶlchov sifatida foydalanishgan. Turli xil organizmlar 

guruhlari uchun turlar va taksonomik chegaralarni baholash uchun turli modellar ishlab 

chiqilgan. Har bir genetik markerning turli xossalari va nukleotidlarni almashtirish 

tezligi va organizmlarning turli guruhlari turli xil evolyutsiya tezligiga ega ekanligini 

hisobga olib, biz baliq gelmintlarni tasniflash va aniqlashda yordam berish uchun ushbu 

tadqiqotning maqsadi yadro va mitoxondrial genetik markerlarning molekulyar 

sistematika va identifikatsiyalash maqsadlariga muvofiqligini baholash va genetik 
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masofa qiymatlarini baholash orqali baliq gelmintlar uchun molekulyar sistematika va 

turlarni aniqlashda qoᾶllaniladi. 

Hozirgi vaqtda har bir ilova uchun qaysi genetik marker eng ideal ekanligini 

aniqlash uchun qatôiy belgilangan mezonlar toᾶplami mavjud emas. Ideal holda, genetik 

marker filogenetik tahlil va molekulyar identifikatsiya qilish uchun yetarli maôlumot 

beruvchi saytlarni taôminlash uchun optimal evolyutsiya tezligiga ega boᾶlishi kerak. 

Marker, shuningdek, bir-biriga yaqin turlar oᾶrtasida yuqori turlararo oᾶzgarishlarni 

koᾶrsatishi kerak, bu markerning organizmlar oᾶrtasida ñyetarliò ketma-ketlik 

oᾶzgarishini aniqlash uchun genetik masofalar orqali baholanishi mumkin. Ushbu 

tadqiqotda biz oᾶrganilayotgan taksonlar orasidagi ketma-ketlik oᾶzgarishini aniqlash 

uchun oᾶrtacha genetik masofalardan foydalandik. Genetik belgilarning baliq 

gelmintlarning molekulyar sistematikasiga muvofiqligini baholash natijalari shuni 

koᾶrsatadiki, olingan monofiletik qatlamlar soni va yetarli genetik masofalar 

molekulyar sistematika uchun mitoxondrial rRNK genlarining rezolyutsiyasini qoᾶllab-

quvvatladi va ularni keng tarqalgan yadro rRNK genlari bilan solishtirishga imkon 

berdi. Turlar orasidagi ketma-ketlikning yetarli darajada oᾶzgarishi genetik marker 

turlarni diskriminatsiya qilish uchun yetarli darajada mustahkam ekanligini 

koᾶrsatadigan muhim koᾶrsatkichdir. Mitoxondriyal rRNK genlari uchun turlararo 

genetik masofa qiymatlari mitoxondriyal oqsil kodlovchi genlarnikidan bir oz 

kichikroq boᾶlib, biroq, genetik masofalar yadro rRNK genlarinikidan sezilarli darajada 

yuqori boᾶlib, mitoxondrial rRNK genlarini turlarni aniqlash uchun mos holga keltirdi. 

Nematodlar oilalari oᾶrtasida sezilarli tafovutlar mavjud boᾶlgan oila darajasida ham bir 

xil taksonomik darajadagi qiymatlarni taqqoslash nematodalar ichida ketma-ketlik 

oᾶzgarishining yuqori darajasini koᾶrsatadi. 

Xulosa taksonomik ierarxiya darajalari boᾶyicha turli xususiyatlar va genetik 

masofalarni taqqoslab, har bir genetik marker uchun genetik masofalarni aniqlandi va 

mitoxondrial rRNK genlari baliq gelmintlarni molekulyar sistematika va molekulyar 
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identifikatsiyalashda foydalanish uchun potentsialga ega ekanligini oᾶrganildi. 

Shuningdek, nematodlar orasidagi genetik masofalarning keng diapazonidan olingan 

maôlumotlardan foydalanib, genetik masofalarning umumiy oᾶlchoviga rioya qilish 

yetarli boᾶlmasligi va har bir organizm guruhi oᾶziga xos genetik masofani kesish 

qiymatlariga ega boᾶlishi kerak. 
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ɶʟʙʝʢʠʩʪoʥ, ʊʦʰʢʝʥʪ ʚʠʣʦʷʪʠ, פʠʙʨʘʡ ʪʫʤʘʥʠ, ʋʥʠʚʝʨʩʠʪʝʪ ʢ˄ʯʘʩʠ, 2 
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ESKIMO 1 ʛʝʥʠ ʩʦʚʫץץʘ, ץʫʨסʦץʯʠʣʠʢ ʚʘ ʰ˄ʨʭʦʢʣʠʢʢʘ ʯʠʜʘʤʣʠʣʠʢ ʙʠʣʘʥ 

ʙʦסʣʠץ ʙ˄ʣʛʘʥ ʘʩʦʩʠʡ ʛʝʥʣʘʨʜʘʥ ʙʠʨʠʜʠʨ. פʫʨסʦץʯʠʣʠʢ ʘʩʦʩʠʡ ʠץʪʠʩʦʜʠʡ 

ʤʫʘʤʤʦ ʙ˄ʣʠʙ, ʜʘʣʘʜʘ ״ʦʩʠʣʥʠʥʛ ʩʝʟʠʣʘʨʣʠ ʜʘʨʘʞʘʜʘ ʧʘʩʘʡʠʰʠʛʘ ʦʣʠʙ ʢʝʣʘʜʠ. 

 ʦʟʠʨʛʠ ʢʫʥʥʠʥʛ ʘʩʦʩʠʡ ʤʫʘʤʤʦʩʠ ˄ʟʛʘʨʫʚʯʘʥ ʵʢʦʣʦʛʠʢ ʰʘʨʦʠʪʣʘʨʜʘ ʩʫʚʛʘ׳

ʙ˄ʣʛʘʥ ʵ״ʪʠʸʞ ʢʘʤ ʙ˄ʣʛʘʥ ʚʘ ʙʘʨץʘʨʦʨ ״ʦʩʠʣ ʙʝʨʘʜʠʛʘʥ ˄ʩʠʤʣʠʢʣʘʨʥʠ 

ʢ˄ʧʘʡʪʠʨʠʰʜʠʨ. Aʙʠʦʪʠʢ ʩʪʨʝʩʩʛʘ ˄ʩʠʤʣʠʢʣʘʨʥʠʥʛ ʞʘʚʦʙʠʥʠ ʪʫʰʫʥʠʰ ״ʘʤ 

ʘʩʦʩʠʡ, ״ʘʤ ʘʤʘʣʠʡ ʪʘʜץʠץʦʪʣʘʨ ʫʯʫʥ ץʠʟʠץʠʰ ʫʡסʦʪʘʜʠ. ʉ˄ʥʛʛʠ ʧʘʡʪʣʘʨʜʘ 

ʩʪʨʝʩʩ ʩʠʛʥʘʣʣʘʨʠʥʠ ʩʝʟʠʰ ʚʘ ʫʟʘʪʠʰ ʫʯʫʥ ˄ʩʠʤʣʠʢʣʘʨ ʪʦʤʦʥʠʜʘʥ ʠʰʣʘʙ 

ʯʠץʠʣʛʘʥ ʤʝʭʘʥʠʟʤʣʘʨ ״ʘץʠʜʘʛʠ ʪʘʜץʠץʦʪʣʘʨ ʪ˄ץʠʤʘʣʘʨ ʚʘ ״ʫʞʘʡʨʘʣʘʨʥʠ ״ʠʤʦʷ 

 ʠʣʠʰ ʸʢʠ ʪʠʢʣʘʰ ʫʯʫʥ ʛʝʥ ʵʢʩʧʨʝʩʩʠʷʩʠʥʠ ʪʘʨʪʠʙʛʘ ʩʦʣʠʰ ʪʝʟ ʩʫʨʲʘʪʣʘʨʜʘץ

ʨʠʚʦʞʣʘʥʜʠ. ʕʢʦʣʦʛʠʢ ʩʪʨʝʩʩ ʪʫʬʘʡʣʠ ״ʦʩʠʣʜʦʨʣʠʢʥʠʥʛ ʡ˄ץʦʣʠʰʠ 60-70 % ʛʘ 

ʝʪʘʜʠ. ʂʝʣʘʞʘʢʜʘʛʠ ʘʩʦʩʠʡ ʤʫʘʤʤʦ ʩʫʚ ʚʘ ʙʦʰץʘ ʤʘʥʙʘʣʘʨʛʘ ʙ˄ʣʛʘʥ ʪʘʣʘʙʣʘʨʠ 

ʢʘʤʘʡʛʘʥ ʚʘ ʪʫʨʣʠ ʭʠʣ ʵʢʦʣʦʛʠʢ ʰʘʨʦʠʪʣʘʨʜʘ ʙʘʨץʘʨʦʨ ״ʦʩʠʣʜʦʨʣʠʢʥʠ 

ʩʘץʣʘʡʜʠʛʘʥ ˄ʩʠʤʣʠʢ ʥʘʚʣʘʨʠʥʠ ʠʰʣʘʙ ʯʠץʠʰʜʠʨ. Aʪʨʦʬ-ʤʫ״ʠʪʜʘʛʠ ʩʪʨʝʩʩ ״ʘʤ 

˄ʟʠʛʘ ʭʦʩʜʠʨ. פʫʨסʦץʯʠʣʠʢ ʘʡʥʠץʩʘ ʤʫʨʘʢʢʘʙ, ʯʫʥʢʠ ʫ ʙʫʪʫʥ ˄ʩʠʤʣʠʢ, ״ʫʞʘʡʨʘ 
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ʚʘ ʤʦʣʝʢʫʣʷʨ ʜʘʨʘʞʘʜʘ ʙʠʨ ʚʘץʪʥʠʥʛ ˄ʟʠʜʘ ʬʠʟʠʦʣʦʛʠʢ ʨʝʘʢʮʠʷʣʘʨʛʘ ʦʣʠʙ 

ʢʝʣʘʜʠ. ʄʠʩʦʣ ʫʯʫʥ, ץʫʨסʦץʯʠʣʠʢ ʪʫʧʨʦץʥʠʥʛ ץʘʪʪʠץʣʠʛʠ ʪʫʬʘʡʣʠ ʠʣʜʠʟʣʘʨʜʘ 

ʤʝʭʘʥʠʢ ʩʪʨʝʩʩʥʠ, ״ʫʞʘʡʨʘʥʠʥʛ ʩʫʚʩʠʟʣʘʥʠʰʠʥʠ ʢʝʣʪʠʨʠʙ ʯʠץʘʨʘʜʠ. ʖʟʘʛʘ 

ʢʝʣʘʜʠʛʘʥ ʪʫʨʣʠ ʭʠʣ ʵʢʦʣʦʛʠʢ ʩʪʨʝʩʩʣʘʨʥʠʥʛ ʪʘʲʩʠʨʠ ʙʠʨ-ʙʠʨʠ ʙʠʣʘʥ ʯʘʤʙʘʨʯʘʩ 

ʙʦסʣʠץʜʠʨ. ʊʘʜץʠץʦʪʠʤʠʟʥʠʥʛ ʤʘץʩʘʜʠ ʢʘʨʪʦʰʢʘʜʘ ESKIMO-1 ʛʝʥʠʥʠ ʈʅʂ 

ʠʥʪʝʨʬʝʨʝʥʮʠʷʣʘʰ ʦʨץʘʣʠ ʩʫʧʨʝʩʩʠʷ ץʠʣʠʰ. ʊʘʜץʠץʦʪ ʦʙʲʝʢʪʠ ʩʠʬʘʪʠʜʘ 

ʢʘʨʪʦʰʢʘʥʠʥʛ in vitro ʰʘʨʦʠʪʠʜʘ ˄ʩʪʠʨʠʣʘʸʪʛʘʥ ɼʝʟʠʨʝ ʚʘ ʤʘ״ʘʣʣʠʡ ʉʘʨʥʘʚ 

ʥʘʚʣʘʨʠ ʪʘʥʣʘʙ ʦʣʠʥʜʠ. ESKIMO-1 ʛʝʥ ʢʦʥʩʪʨʫʢʮʠʷʩʠ ʙʠʣʘʥ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

 ʠʣʫʚʯʠץ ʦʩʠʣ״ ʠʤʘʣʘʨץ˄ʠʣʠʥʛʘʥ ʵʢʩʧʣʘʥʪʣʘʨ ʢʘʣʣʫʩ ʪץ ʠʣʠʥʜʠ. ʊʨʘʥʩʬʦʨʤʘʮʠʷץ

ʦʟʫץʘ ʤʫ״ʠʪʠʜʘ ʢ˄ʧʘʡʪʠʨʠʣʜʠ ʚʘ ʩʦʤʘʪʠʢ ʵʤʙʨʠʦʛʝʥʝʟ ʦʨץʘʣʠ ʨʝʛʝʥʝʨʘʥʪ 

˄ʩʠʤʣʠʢʣʘʨ ʦʣʠʥʜʠ. ʆʣʠʥʛʘʥ ˄ʩʠʤʣʠʢʣʘʨʥʠ ʤʦʣʝʢʫʣʷʨ ʪʘʭʣʠʣʠ ʫʯʫʥ ʙʘʨʛ 

ʪ˄ץʠʤʘʩʠʜʘʥ ʛʝʥʦʤ ɼʅʂʩʠ ʘʞʨʘʪʠʙ ʦʣʠʥʜʠ ʚʘ ʇɿʈ ʪʘ״ʣʠʣʠ ˄ʪʢʘʟʠʣʜʠ. ʊʘ״ʣʠʣ 

ʥʘʪʠʞʘʣʘʨʠ ʢʠʨʠʪʠʣʛʘʥ ʚʝʢʪʦʨ ʢʦʥʩʪʨʫʢʮʠʷ ʢʘʨʪʦʰʢʘ ʛʝʥʦʤʠʜʘ ʤʘʚʞʫʜ 

ʵʢʘʥʣʠʛʠʥʠ ʢ˄ʨʩʘʪʜʠ. ʆʣʠʥʛʘʥ RNAi ʢʘʨʪʦʰʢʘ ʣʠʥʠʷʣʘʨʠʥʠ in vitro ʰʘʨʦʠʪʠʜʘ 

ʪʫʟʛʘ ʯʠʜʘʤʣʠʣʠʛʠ ˄ʨʛʘʥʠʣʜʠ. ɹʫʥʠʥʛ ʫʯʫʥ ʘʛʘʨʣʠ ʦʟʫץʘ ʤʫ״ʠʪʠʛʘ 50 mM, 100 

mM, 150 mM va 200 mM NaCl ץ˄ʰʠʣʜʠ ʚʘ ˄ʩʠʰ ʚʘ ʨʠʚʦʞʣʘʥʠʰ ʞʘʨʘʸʥʣʘʨʠ 

ʢʫʟʘʪʠʣʜʠ. NaCl ʢʦʥʮʝʥʪʨʘʮʠʷʩʠ ʫʥʠʙ ʯʠץʠʰʠʛʘ ʪʘʲʩʠʨ ץʠʣʤʘʜʠ, ʘʤʤʦ ʠʣʜʠʟ ʚʘ 

ʙʘʨʛʣʘʨʠʥʠʥʛ ˄ʩʠʰʠʛʘ ʩʝʟʠʣʘʨʣʠ ʪʘʲʩʠʨ ʢ˄ʨʩʘʪʜʠ. ʂʝʡʠʥʛʠ ʪʘʜץʠץʦʪʣʘʨʠʤʠʟʜʘ 

ʟ˄ʠʜʘ ESKIMO 1 RNAi ʛʝʥʝʪʠʢ ʢʦʥʩʪʨʫʢʮʠʷ ʪʫʪʛʘʥ ʢʘʨʪʦʰʢʘ ʣʠʥʠʷʣʘʨʠʥʠ 

ʩʦʚʫץץʘ ʯʠʜʘʤʣʠʣʠʛʠʥʠ ʙʘ״ʦʣʘʰ ʙ˄ʡʠʯʘ ʪʘʞʨʠʙʘʣʘʨ ˄ʪʢʘʟʜʠʢ. ׳ʘʨʦʨʘʪ 4Üʉ, ï 

5Üʉ, ï 10Üʉ, ï 15Üʉ ʚʘ ï 20Üʉ ʙ˄ʣʛʘʥ ʤʫ״ʠʪʣʘʨʜʘ ˄ʨʛʘʥʠʣʜʠ. ʅʘʪʘʞʘʣʘʨ ʪʘ״ʣʠʣ 

 ʘץץʠʣʠʥʜʠ ʚʘ ʥʘʟʦʨʘʪʛʘ ʥʠʩʙʘʪʘʥ RNAi ʢʘʨʪʦʰʢʘ ʣʠʥʠʷʣʘʨʠʥʠ ʩʦʚʫץ

ʯʠʜʘʤʣʠʣʠʛʠ ʶץʦʨʠ ʵʢʘʥʣʠʛʠʥʠ ʢ˄ʨʩʘʪʜʠ. ʉʦʚʫץץʘ ʯʠʜʘʤʣʠʣʠʢ ʪʘʲʩʠʨʠʜʘʥ ʩ˄ʥʛ 

ʷʰʦʚʯʘʥʣʠʢ ʬʦʠʟʠ ״ʠʩʦʙʣʘʙ ʯʠץʠʣʜʠ. פʫʨסʦץʯʠʣʠʢʢʘ ʯʠʜʘʤʣʠʣʠʢ ʙ˄ʡʠʯʘ 

ʬʠʪʦʪʨʦʥ ʚʘ ʠʩʩʠץʭʦʥʘ ʰʘʨʦʠʪʠʜʘ ʩʠʥʦʚʣʘʨ ʦʣʠʙ ʙʦʨʠʣʜʠ, ʫʰʙʫ ʩʠʥʦʚʣʘʨʥʠ 

ʷʥʘʜʘ ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰ ʫʯʫʥ ʦʯʠץ ʜʘʣʘ ʤʫʭʠʪʠʜʘ ˄ʪʢʘʟʠʰ ʠʰʣʘʨʠ ʦʣʠʙ 

ʙʦʨʠʣʤʦץʜʘ. 
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GᾶOᾶZA (GOSSYPIUM HIRSUTUM L) HY5 (ELONGATED HYPOCOTYL 5) 

GENI RNK INTERFERENSIYASINING OᾶSIMLIK FOTOMORFOGENZIGA 

TAôSIRINI OᾶRGANISH 

Mamajonov B.O., Ayubov M.S., Yusupov A.N., Obidov N.Sh., 

Murodov A.A., Bashirxonov Z.X., Kamalova L.X. 

OᾶzR FA Genomika va bioinformatika markazi 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Universitet koᾶchasi, 2 

Oᾶsimliklarning morfologik va fiziologik rivojlanish jarayonida juda koᾶplab 

genlar ishtirok etadi. Xususan gᾶoᾶza (gossypium hirsutum L.) yorugᾶsevar oᾶsimlik 

boᾶlib, uning rivojlanishidagi koᾶplab metabolitik jarayonlar yorugᾶlik bilan bogᾶliq 

genlar yordamida amalga oshadi. Gᾶoᾶzada HY5 (Elongated hypocotyl 5) genlari 

mavjud boᾶlib, bu gen oᾶsimliklardagi koᾶplab genlar bilan bogᾶlangan. Bu gen 

oᾶsimlikda yorugᾶlik ishtirokida fotomorfogenez jarayonida oᾶsimlikdagi koᾶplab 

genlarga va ularning hujayradagi metabolitik jarayonlarga oᾶz taôsirini oᾶtkazadi. HY5 

geni yorugᾶlikning qizil va uzoq-qizil nurlari taôsirida faollashuvi natijasida fitoxrom 

(PHYA, PHYB, PHYC, PHYD va PHYE) genlar ekspressiyasiga taôsir koᾶrsatishi 

oᾶsimliklarda morfologik belgilarni rivojlanishida qator oᾶzgarishlarni keltirib 

chiqaradi. Xususan, gipokotelning choᾶzilishi, pigment toᾶplanishining kamayishi, ildiz 

morfologiyasining oᾶzgarishi kabilar shular jumlasidandir. HY5 genlari 

fotomorfogenez jarayonining markaziy qismida joylashgan va koᾶp miqdordagi oqsillar 

bilan bogᾶlangan. Bu oqsillar HY5 genlari bilan birgalikda fotomorfogenezda ishtirok 

etuvchi komponentlarni va transkriptsiya, post-transkriptsiya jarayonlarini nazorat 

qilishi aniqlangan. Oᾶsimlik genomida COP1 (Constitutive photomorphogeneic 1) 

genlari mavjud boᾶlib, bu genlar HY5 genlari bilan taôsirlashishi natijasida 

fotomorfogenez jarayonini bloklashi olimlar tomonidan oᾶrganilgan. 

Fotomorfogenezning bloklanishi esa yorugᾶlik bilan bogᾶlik genlarning ekspressiyasiga 

salbiy taôsir koᾶrsatadi va oᾶsimliklarning morfobiologik belgilarida chuqur 

oᾶzgarishlarga sababchi boᾶladi. HY5 genlarining BBX24-BBX25 (transkripsiya 

regulyator) oqsillari bilan oᾶzaro taôsiri HY5 funksiyasini pasayishiga, bu esa 
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fotomorfogenez jarayonining kuchayishiga sababchi boᾶlishi olimlar tomonidan 

aniqlangan. Oᾶsimlikning fotomorfogenez jarayinining faol boᾶlishiga oᾶsimlikdagi 

gormonal sistemaning ham roli muhim ekanligi olimlar tomonidan takidlangan. 

Oᾶsimliklarda HY5 genining eksspressiyasini ortishi oᾶsimlikda fotomorfogenez 

jarayoniga, genomda koᾶplab genlar va metobolitiklarni boshqaruvchi oqsillarni 

pasayishiga taôsir koᾶrsatadi. Natijada oᾶsimliklarning morfologik belgilarida 

rivojlanishida susayish holatlari namoyon boᾶladi. Oᾶsimliklarda fotomorfogenez 

jarayonidagi HY5 genning roli va unga qoᾶshimcha sifatida shuni aytish mumkinki, 

HY5 funksiyalari fotomorfogenez va oᾶsimliklarni oᾶsishini boshqarishdan tashqari 

ozuqaviy signalizatsiya, abiotik va biotik stress jarayonlar, gormonal funksiyalarni 

boshqarish orqali fotomorfogenezni ragbatlantirishi olimlar tomonidan oᾶrganilganligi 

maôlum boᾶldi. HY5 yorugᾶlik ishtirokida oᾶsimlikning gipokotel uzayishini 

pasaytirishi va oᾶsimlikning umumiy oᾶsish va rivojlanish uchun zarur boᾶlgan mikro 

va makro elementrlarning soᾶrilishi ragᾶbatlantrishi va fotosintez jarayonida ishtirok 

etuvchi magniy va marganets elementlarining oziq moddalar signalizatsiya yoóllarida 

ishtirok etishida ham HY5 genlarining ahamiyati katta ekanligi aniqlangan va 

tadqiqotchilar tomonidan oᾶrganilgan. Biz yuqoridagi HY5 va uning gomologlari 

(HYH) oᾶsimlikladagi boshqa genlari metobalitik oqsillar bilan oᾶzaro taôsirini 

oᾶrganishimiz orqali shunday hulosa qilishimiz mumkin. Gᾶoᾶzada yorugᾶlikka javob 

beruvchi HY5 genlariga zamonaviy biotexnologik usullarini qoᾶllash orqali ijobiy 

natijalar olishni maqsad qildik. Hususan, HY5 genlariga (RNK interferensiya (RNKi) 

texnologiyasini qoᾶllash orqali HY5 genlari ekspressiyasini pasaytirish usullari ishlab 

chiqildi. Bu texnologiyani qoᾶllash orqali fotomorfogenezda ishtirok etuvchi fitoxrom 

genlar oilasining ekspressiyasini kuchaytiradi. Natijada oᾶsimlikdagi gipokotel va ildiz 

elongatsiyasini kuchayadi. Erta gullash va hosildorlik kabi muhim xoᾶjalik belgilarida 

ham ijobiy belgilar kazatiladi. HY5 genlariga RNKi qoᾶllanilishi oᾶsimlikning 

gormonal sistemasiga ham ijobiy taôsir koᾶrsatishi oᾶrganilgan. Hozirgi kunda 

yuqoridagi tadqiqot ustida amaliy ishlar olib borilmoqda. 
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THE INFLUENCE OF BIOSTIMULANTS ON COTTON IN SALT  

CONDITIONS  

Babaeva D.T., Kuldoshova K.M., Navruzov S.B., Shomakhamadov Sh.Sh., 

Khashimova N.R., Akhunov A.A. 

Institute of Bioorganic Chemistry named after academician A.S. Sadykov 

Academy of Sciences of Uzbekistan 

Mirzo Ulugbek street 83, Tashkent, Uzbekistan 

e-mail: dildora.babaeva.11@mail.ru 

ɸ personalized approach to a separate genotype in the selection of stimulants 

based on natural compounds, which makes it possible to increase the adaptability of 

new biotechnological varieties of cotton to changing environmental conditions and 

increase productivity. DAG-1 (supramolecular complex of glycyrrhizic and salicylic 

acids) is a biostimulant developed on the basis of biologically active compounds from 

licorice root extract. The effect concentration of 10-6 M biostimulant on the functioning 

of the pro/antioxidant system in 7-day-old cotton seedlings of the gene knockout variety 

Porlock-4 and marker-associated selection (MAS) of the Ravnak-2 variety under 

conditions of salt stress was studied. The commercial stimulant Biodux was used as a 

reference. 

Based on the study of the content of free proline, the activity of the antioxidant 

enzymes superoxide dismutase (SOD), peroxidase (PO), catalase (CAT), it was found 

that pretreatment with the DAG-1 biostimulator reduced salt stress in both varieties. 

The Biodux preparation stimulated the pro-/antioxidant system of all studied cotton 

varieties. The biostimulator Biodux, had an antioxidant effect only in Ravnak-2 under 

salinity. 

Comparison of pro-/antioxidant processes in both biotechnological cotton 

varieties showed that pretreatment of cotton seeds with a biostimulant DAG-1 induces 

an antioxidant system and mitigates salinity stress. 

  

mailto:dildora.babaeva.11@mail.ru


ñGenetika, genomika va biotexnologiyaning zamonaviy muammolariò anjumani toóplami. 

 
 
 

39 

OSMOREGULATION IN NICOTIANA TABACUM  L. VARIANTS TO  

SALINITY  

Bronnikova L.I.1,2 

1Oles Honchar Dnipro National University 

72 Gagarin Avenue, Dnipro, Ukraine 
2Institute of Plant Physiology and Genetics, National Academy of Sciences of Ukraine 

31/17 Vasylkivska street, Kiev, Ukraine 

e-mail: Zlenkolora@gmail.com 

The multifactorial nature of the problem of salt tolerance, as well as the acute 

need for salt-tolerant plants, stimulates the development of various directions of 

scientific research. The study of mechanisms of resistance to various salt stresses is 

currently becoming more and more popular. Osmoregulation is a fundamental adaptive 

response of plant cells to the effects of salinity. Osmoregulation in response to salt 

action is realized through accumulation of osmoactive components in cells, absorption 

of inorganic ions or synthesis of restricted compounds, or as a result of both processes. 

The stress effect of salinity was studied both at the level of intact plants and in culture, 

but in all experiments the dose effect of salt did not exceed 2.0 %. The obtained cell 

lines resistant to ultrahigh modeled stresses suggest that they have a stable 

osmoregulation system. 

The aim of our work was to study osmoregulation in tobacco cell lines resistant 

to seawater salts and sodium sulfate during their cultivation under conditions of 

different types of salinization. Nicotiana tabacum L. of two varieties, Dubek and 

Samsun, was selected as the research object. Salt stress was modeled in culture by 

adding sea salt and sodium sulfate to Murashige-Skooga basic medium. Selective 

medium containing sea salt was a model of chloride and sulfate-chloride salinization; 

medium containing sodium sulfate was a model of sulfate salinization. Tobacco lines 

mailto:Zlenkolora@gmail.com
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resistant to 2.5 % sea salt and 3.0 % sodium sulfate were obtained on selective media 

by stepwise selection. 

Biochemical and physiological parameters of cell culture of cells, which 

characterized adaptive or stabilizing reactions of plants, are of great importance in 

elucidating the mechanisms of salinity stress effects. Selected salt-tolerant cell lines, 

when passaged on highly toxic selective media, absorbed a significant amount of ions 

to concentrations comparable to those of the culture medium. In clones resistant to sea 

salt salts, the content of inorganic components reached 2.1 - 2.4 % when grown on 

medium with high ionic strength, in sulfate-resistant clones - 1.6 - 2.2 %. It is known 

that absorbed ions accumulate in the vacuole. This high content of inorganic 

compartments requires increased control of ionic compartmentation to prevent the 

accumulation of ions in the cytoplasm to avoid their toxic effects. To equalize the 

osmotic balance, osmoregulatory compounds, particularly proline, are synthesized in 

the cytoplasm of cells. 

In our experiments it was found that proline content on the background of high 

salinity in cell strains resistant to sea salt exceeded the control up to 30 times, in sulfate-

resistant strains 4-6 times. Glycophytes, unlike halophytes, are not able to maintain 

ionic gradient and this may cause their salt sensitivity. In our experiments, a high level 

of proline in the cytoplasm of cells simultaneously with a large number of ions in the 

vacuole provided universal resistance of cells to high levels of oleic stress. 

The tobacco cell lines obtained by us were characterized by universal resistance 

to sulfate-chloride and sulfate salinization. Salt tolerance of the lines was provided by 

simultaneous accumulation of high concentrations of free proline in cytoplasm and 

inorganic ions in cell vacuoles. 
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GᾶOᾶZADA PATOGEN ZAMBURUGᾶLARGA QARSHI HIMOYA  

MEXANIZMIDA ISHTIROK ETUVCHI MIKRO RNK LARNING ROLI  

Bozorov I.E., Darmanov M.M., Norov T.M., 

Ayubov M.S., Xusenov N.N., Buriev Z.T. 

OᾶzR FA Genomika va bioinformatika markazi 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Universitet koᾶchasi, 2 

e-mail: bilhomjon9508@gmail.com 

Gᾶoᾶza (Gossypium spp) eng muhim iqtisodiy va tolali ekinlardan biri boᾶlib, 

uning avlodida 50 dan ortiq tur mavjud. Gossypium spp. ning 4 ta turi (Gossypium 

hirsutum L., G. barbadense, G. arboreum, G. herbaceum) 70 dan ortiq rivojlangan va 

rivojlanayotgan mamlakatlarda, jumladan AQSH, Xitoy, Hindiston kabi yirik 

mamlakatlarda ekib kelingan. Bir qancha mamlakatlarda koᾶplab olimlar tomonidan 

gᾶoᾶzaning tola sifati va uning hosildorligiga doir ilmiy tadqiqotlar amalga oshirilgan. 

Jahonning yetakchi olimlari bu sohada yuqori natijalarga erishishgan boᾶlsada, ammo 

gᾶoᾶzada biotik stress (asosan patogen zamburugᾶ) omillari bilan bogᾶliq muammolarni 

bartaraf etish boᾶyicha tadqiqotlar yetarli emas. Shuning uchun, patogen zamburugᾶ 

(Fusarium oxysporum f. sp. vasinfectum va Verticillium dahliae) larga chidamli gᾶoᾶza 

navlarini yaratish va uni amaliyotga tadbiq etish muhim ahamiyatga ega. Verticillium 

va Fusarium vilti paxta hosildorligini cheklovchi asosiy omillardan biri boᾶlib, butun 

dunyo boᾶylab paxta ishlab chiqarishga va undan olinadigan maxsulotlarni sifatiga 

taôsir qiluvchi xavfli zamburugᾶ kasalligidir. Ushbu patogen zamburugᾶlar tuproqda 

yashab, xoᾶjayin organizmsiz ham oᾶz faoliyatini saqlab qoladi. Bu esa ularga nisbatan 

kurashish choralarini yanada qiyinlashtiradi. Hozirgi kunda dunyo olimlari tomonidan 

zamonaviy genom texnologiya (iRNA va boshqa)larni qoᾶllanishi orqali vilt kasalligiga 

chidamli liniya(nav)lar yaratilgan. Shuningdek, patogen zamburugᾶlarga qarshi 

kurashishda zamonaviy gen muhandisligi texnologiyalarini qoᾶllash bilan bir qatorda 

oᾶsimliklardagi tugᾶma (tabiiy) himoya mexanizmini ham oᾶrganish muhim ahamiyatga 
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ega. Oᾶsimliklarni patogen organizmlarga qarshi himoya mexanizmini taôminlashda 

hujayrada mavjud kichik RNK (sRNA) larning roli katta ahamiyatga ega. 

MikroRNKlar (miRNKlar) 20-24 nukleotid (nt) uzunlikdagi kichik kodlanmagan 

RNK(sRNK)lar boólib, RNK polimeraza II (RNA Pol II) yordamida MIRNA 

genlaridan hosil boᾶladi. Oᾶsimliklarda MIRNA genining birlamchi transkript 

maxsuloti (pri-miRNK) RNase III-ga oᾶxshash DICER-LIKE1 (DCL1) fermenti 

tomonidan soch tolasi (hairpin)ga oᾶxshash miRNK prekursori yoki pre-miRNK shakli 

va undan keyin yetuk miRNK duplekslari hosil qilinadi. MiRNK hosil boᾶlishining 

oxirgi fazasida miRNK dupleksi RNA-induced silencing complexes (RISC) ga 

yigᾶiladi. MiRNKlar oᾶsimliklarda maqsadli genlarning funksiyasi(xususiyati)ga 

bogᾶliq ravishda ushbu genlarning faolligini transkripsiyadan keyin ijobiy yoki salbiy 

regulyator repressorlari sifatida tartibga solib turadi. Oᾶsimliklarda miRNKlar kashf 

etilganidan beri miRNKlar oᾶsimliklarning rivojlanishi, abiotik va biotik stress hamda 

gullash kabi muhim biologik jarayonlarda ishtirok etishi koᾶplab tadqiqotlarda 

isbotlangan. Hozirgi kunda jahon olimlari tomonidan gᾶoᾶzada vilt kasalligiga aloqador 

mikroRNKlar bilan bogᾶliq koᾶplab tadqiqotlar olib borilmoqda. Shuningdek, 

oᾶsimliklar patogen zamburugᾶ bilan zararlanish davrida hujayraning tabiiy himoya 

mexanizmi tufayli mikroRNKlar faoliyati u yoki bu tomonga oᾶzgarib patogenga 

aloqador genlar funksiyasini ijobiy yoki salbiy ravishda tartibga solib turishi 

aniqlangan. 

Shunday qilib, miRNKlar oᾶsimliklar evolutsiyasi davrida patogen 

organizmlarga qarshi himoya mexanizmida ishtirok etuvchi tabiiy rivojlangan genetik 

tuzilmalardir. Ushbu genetik strukturalar oᾶsimlik-patogen oᾶzaro taôsir reaksiyasida 

faollashib virulentlikka aloqador genlar faoliyatini keng doirada boshqarib turadi. 
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YUMSHOQ BUGóDOY (TRITICUM AESTIVUM  L.) NAMUNALARIDA TUZ  

STRESSIGA JAVOB BERUVCHI TaSOS4 GENINING EKSPRESSIYASI  

Dolimov A.A.1,4, Turayev O.S.1,2, Usmanov D.E.3, Mamajonov B.O.3, 

Mamatqulova G.F.1, Tursunmurodova B.T.1, Erjigitov D.Sh.1, 

Kushanov F.N.1 

1OᾶzR FA Genetika va oósimliklar eksperimental biologiyasi instituti 

Oózbekiston, Toshkent viloyati, Qibray tumani, Yuqori-yuz 

e-mail: inst@gen.org.uz 
2Oósimliklar genetik rusurslari ilmiy tadqiqot instituti 

Oózbekiston, Toshkent viloyati, Qibray tumani, VIR koóchasi 1 
3OᾶzR FA Genomika va bioinformatika markazi 

Oózbekiston,Toshkent viloyati, Qibray tumani, Universitet koóchasi, 2 

e-mail: info@genomics.uz 
4Toshkent tibbiyot akademiyasi 

Oózbekiston, Toshkent, Olmazor tumani, Farobiy, 2 

e-mail: info@tma.uz 

Dunyoning koóplab hududlarida shoórlanish bugódoy yetishtirishni keskin 

cheklaydigan asosiy abiotik omillardan biridir. Global don yetishtirishda bugódoy 

birinchi oórinda turadigan muhim oziq-ovqat ekini boólib, dunyo aholisining 36% dan 

ortigói uchun asosiy oziq-ovqat mahsiloti hisoblanadi. Ammo, bugódoy yetishtirishda 

va undan yuqori hosil olishda turli xil abiotik va biotik stresslar tobora jiddiy taôsir 

koórsatmoqda. Bugungi kunda, aholining oziq-ovqatga boólgan ehtiyojini qondirish va 

abiotik stresslarga chidamli bugódoy navlarini yaratish seleksiyoner olimlar oldida 

turgan dolzarb vazifalardan biridir. 

Shoórlanish stressi qishloq xoójaligi ekinlari hosildorligini cheklovchi eng asosiy 

abiotik omillardan biri hisoblanadi. Tuproq shoórlanishi qishloq xoójaligida, ayniqsa 

qurgóoqchil va yarim qurgóoqchil hududlardan samarali foydalanishga toósqinlik 

qiluvchi asosiy muammolardan biridir. Tuz stressiga oósimliklarning javob reaksiyasi 

yaxshi oórganilgan, ammo toóliq tahlil qilinmagan murakkab tizimdir. SOS (son of 

sevenless) genlari tuzli stressda signal yoóli ion gomeostazini nazorat qilishda va tuz 

stressiga bardoshliligini tartibga solish funktsiyasiga ega ekanligi aniqlangan. 

mailto:info@genomics.uz
mailto:info@tma.uz
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Ushbu tadqiqotdan, yumshoq bugódoyning Oózbekiston va Rossiya seleksiyasiga 

mansub istiqbolli (Grom, Vexa, Alekseyich, Krasnadar-99, Eôzoz, Asr, Andijon-2 va 

Istiqlol-20) navlari hamda ICARDA tashkiloti koóchatzorlariga mansub (F-39, F-15, F-

34, F-94, F-56, F-61 va F-43) nav va tizmalarini shoórga chidamlilik darajasi 4 xil 

muhitda NaCl tuzining 0 (nazorat), 100, 150 va 200 mM eritmasi taôsirida laboratorya 

sharoitida oórganish va shoórlanishga chidamlilikka aloqador DNK markerlari 

yordamida bugódoyning chidamli va chidamsiz namunalarda TaSOS4 genining 

ekspressiyasini maqsad qilingan. 

Tadqiqot davomida, tanlab olingan nav va tizma namunalarini shoórga 

chidamliligini laboratorya sharoitida NaCl ning turli konsentratsiyalarini taôsir ettirish 

orqali baholandi. Shuningdek, shoórga chidamlilikka aloqador 22 ta mikrosatellit (SSR) 

markerlar yordamida PZR amalga oshirilibdi va namunalardagi chidamlilikning 

molekulyar tahlillar olib borildi. Tadqiqotda, shoórga eng yuqori darajada chidamli va 

chidamsiz namunalarda TaSOS4 genining ekspressiyasi oórganildi. 

Olingan natijalar NCSS12 dasturida stastistik tahlil qilindi. TaSOS4 genining 

ekspressiyasi esa GraphPad Prism 8.0.1 dasturidan foydalanib diagramma holatda 

ifodalandi. 

Laboartoriya tahlillariga koóra, donning unuvchanligi, nihol va ildiz uzunligini 

oólchash yoóli bilan Eôzoz navi va Faw-34 tizmasi shoórga chidamli ekanligi hamda 

Faw-43 tizmasi chidamsiz ekanligi kuzatildi. PZR tahlillarida ham Eôzoz navi eng koóp 

chidamlilik marker allellariga ega ekanligi, aksincha Faw-43 va Faw-94 tizmalari esa 

eng kam chidamlilk allellariga ega ekanligi aniqlandi. Shoórga chidamli va chidamsiz 

namunalarni aniqlash uchun oótkazilgan fenologik va genotipik tahlillar natijalaridan 

kelib chiqib, Eôzoz navi va Faw-43 tizmasida TaSOS4 genining ekspressiya tahlili 

amalga oshirildi. 

Gen ekspressiyasi tahlili natijasiga koóra, TaSOS4 geni chidamli navda shoór 

stressiga javoban faol ekspressiyalanishi, aksincha chidamsiz namunada mazkur gen 
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ekspressiya darajasi past ekanligi maôlum boóldi. Tuz stressiga chidamli Eôzoz navida 

nazoratga nisbatan NaCl tuzining konsentratsiyasi ortishi bilan TaSOS4 geni 

eksprssiyasi ham ortib borganligi kuzatildi. Chidamsiz Faw-43 tizmasida nazoratga 

nisbatan NaCl tuzining konsentratsiyasi ortishi bilan TaSOS4 genining ekspressiyasi 

tushganligi aniqlandi. 

 

TRANSGEN GóOóZADA GENETIK KONSTRUKSIYA NUSXA SONINI 

REAL VAQTDAGI MIQDORINI PZR ORQALI BAHOLASH  

Bozorov I.E., Darmanov M.M., Norov T.M., 

Ayubov M.S., Xusenov N.N., Buriev Z.T. 

OózR FA Genomika va bioinformatika markazi 

Oózbekiston, Toshkent viloyati, Qibray tumani, Universitet koóchasi, 2 

e-mail: bilhomjon9508@gmail.com 

Dunyo paxtachiligida biotexnologik góoóza navlari keng tadbiq qilinishi 

kengayib bormoqda. Asosan transgen góoózalari abiotik va biotik muhitlarga chidamli 

begona (yot) genlarni zamonaviy molekulyar biologiya usullari orqali kiritish orqali 

olinadi. Hozirgi kunda, dunyo olimlari tomonidan góoózaning tola sifati yaxshilangan, 

kemiruvchi hasharot va gerbitsidlarga chidamli genotiplari olingan. 

Transgen paxta genotiplari olingandan soóng oósimliklarning qaysi birida yot gen 

(transgen) borligi va bu genlarning qancha nusxada ekanligini aniqlash juda muhimdir. 

Odatda oósimlik genomida yot DNK boólagi koóp nusxalarda boólishi past yoki beqaror 

ekspressiyaga sabab boóladi. Shuning uchun ekzogen(yot) genning barqaror va yuqori 

darajadagi ekspressiyasi uchun odatda bir yoki ikki nusxaga ega transgen oósimliklar 

tanlab olinadi. Shu paytgacha Tansgen oósimliklarda maqsadli gen nusxalar soni 

anóanaviy (Southern bloting) tahlili yordamida baholangan. Bu odatda ishonchli, lekin 

murakkab lokusda joylashgan tandem-takroriy T-DNK nusxalarini aniq sonini hamda; 

mailto:bilhomjon9508@gmail.com
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T1 yoki T2 segregatsiyali populyatsiyada gomozigotali individni geterozigotadan ajrata 

olmasligi bilan bir qator kamchiliklari mavjud. 

Genomika va bioinformatika olimlar jamoasi góoózaning Gossypium hirsutum 

turiga mansub Coker-312 genomiga zamburugóli kasalliklarga chidamlilikni 

taôminlovchi Lae1 gen vektor konstruksiyasi kiritishgan. Góoózada kiritilgan Lae1 

genining genomdagi nusxalar sonini baholash uchun real vaqt oraligóidagi PZR (qRTï

PCR) metodikasidan foydalanish maqsad qilindi. Ushbu metod transformatsiya 

jarayonining dastlabki bosqichida koóp miqdordagi transgen oósimliklarni skrining 

qilishda, shuningdek, populyatsiyada transgen gomozigota oósimlikni aniqlashda 

samarali hisoblanadi. Namunalardagi konstruksiya sonini aniqlashdan oldin, góoóza 

genomida yagona allel sifatida maᾷlum boólgan GhUBQC1 (ubiquitin-conjugating 

enzyme) va pHellsGate-8 Lae1 konstruksiyasi tarkibidagi kanamitsin NPTII (neomycin 

phosphotransferase II) genlari reference sifatida olindi. Oórta tolali góoóza genomidan 

GhUBC1 genini amplifikatsiya qilish uchun maxsus praymer juftliklari bilan PZR 

amalga oshirildi. 

Standart egri chiziqqa asoslangan miqdoriy PCR (qPCR) natijalari yordamida 

olingan transgen oósimliklar genomida genetik konstruksiya (pHellsgate8 Lae1)ning 

nusxalari soni aniqlandi. Kelajakda ushbu Tn avlodli transgen góoózalarni fuzarioz vilt 

potogenlariga chidamliligini baholash va ularni molekulyar genetik usullar yordamida 

tadqiq qilib viltga chidamlilikka aloqador genlar ekspressiyasini aniqlash maqsad 

qilindi. 
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GᾶOᾶZANING SHOᾶRGA CHIDAMLILIGINI BAHOLASHDA DNK 

MARKERLARINING AHAMIYATI  

Mamajonov A.B., Darmanov M.M., Xusenov N.N., Narmatov S.E. 

OᾶzR FA Genomika va bioinformatika markazi 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Universitet koᾶchasi, 2 

e-mail: akramjon2327@gmail.com 

Dunyo olimlari tomonidan gᾶoᾶzaning abiotik va biotik stresslarga chidamliligini 

oshirish, tola sifat koórsatkichlari, mahsuldorlik kabi belgilarini yaxshilash va genlarni 

introgressiya qilishda DNK markerlarining ahamiyatini oᾶrganishga alohida eôtibor 

berilmoqda. Xususan, seleksiya jarayonlarini qisqartirish va tola sifati yuqori gᾶoᾶza 

navlarini yaratishda muhim hisoblangan markerlarga asoslangan seleksiya MAS 

texnologiyasi yangi gᾶoᾶza navlarini yaratishning zamonaviy seleksiyasi asosi sifatida 

qaralmoqda. 

Mikrosatellit markerlar (SSR ï Simple Sequence Repeat) oᾶzining yuqori 

polimorfligi, lokus spesifikligi hamda kodominantligi sababli koᾶplab ekinlarda keng 

qoᾶllaniladi. Mikrosatellitlar hattoki yaqin qarindosh boᾶlgan individlar lokuslarida 

ham yuqori polimorfizm namoyon etadi. Mikrosatellit ketma-ketliklari odatda 

dinukleotid (AC)n, (AG)n, (AT)n; trinukleotid (CGG)n, (GCC)n, (TCT)n, (TTG)n; 

tetranukleotid (TATG)n va hakazo boᾶlib, ñnò ï mikrosatellit lokuslar ichidagi ketma-

ketlikliklari takrorlarining miqdorini bildiradi. Oᾶsimliklarda eng koᾶp uchraydigan 

mikrosatellit takrorlar (AT)n ni tashkil etadi. Bugungi kunga qadar mikrosatellit 

markerlardan foydalanib koóplab tadqiqotlarda góoóza genomni xaritalash, qimmatli 

xoᾶjalik belgilarga javob beruvchi QTL ni aniqlash, turlarning bir-birlari bilan 

filogenetik qardoshligini aniqlash, navlarning genetik pasportini yaratish kabi bir 

qancha ishlar olib borilgan. 

Hozirda SSR markerlarning koᾶp miqdordagi kolleksiyasi mavjud. Xususan, 

BNL, CIR, CM, DPL, GH, HAU, JESPR, MGHES, MUSB, MUSS/MUCS, NAU, 

mailto:akramjon2327@gmail.com
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PGML, STV va TMB lar shular jumlasidandir. Ushbu katta toᾶplamdagi markerlar 

boᾶyicha toᾶliq maôlumot CMD (Cotton Microsatellite Database - gᾶoᾶza uchun 

mikrosatelit maôlumotlar baôzasi) da mavjud. 

Xalqaro tadqiqotlar asosida gᾶoᾶza (G.hirsutum) ning turli xil tuzli muhitlarda 

chidamlilik boóyicha javob beruvchi SSR markerlar toóplami shakllantirilgan. Ammo 

koóplab tadqiqotlarda BNL-3140, BNL3414, BNL1414, NAU2580, NAU3100, 

NAU3486 va HAU0119 kabi markerlar oózining yuqori aniqlikda shoórga chidamlilik 

belgisi va genom hududlariga birikish bilan boshqa markerlardan farqlanishi 

aniqlangan. Kelgusi tadqiqotda mazkur markerlardan foydalanib, Oózbekiston góoóza 

germoplazma kolleksiyasidan shoórga chidamli va yuqori genetik polimorfizm 

namoyon etuvchi nav va genotiplarni aniqlash imkoniyati mavjud. 

 

BIOɸZOT BIOPREPɸRɸTI BILɸN ISHLOV BERILGɸN MɸHɸLLIY 

SOYA NɸV-NɸMUNɸLɸRI DONIDɸGI OQSIL MIQDORINING 

OᾶZGɸRUVCHɸNLIGI 

Joᾶraev J.N., Qurbanbaev I.Dj., ɸbdushukirova S.K. 

OᾶzR FA Genetika va oᾶsimliklar eksperimental biologiyasi instituti 

Oózbekiston, Toshkent viloyati Qibray tumani, Yuqori yuz 

e-mail: igebr_anruz@mail.ru 

Dunyo miqyosida aholi uchun oziq-ovqat xavfsizligini taᾷminlashning oᾶrni va 

ahamiyati kundan-kunga oshib bormoqda. Oᾶz navbatida, Respublika aholisini oziq-

ovqat, birinchi navbatda don mahsulotlari bilan toᾶla taᾷminlash vazifasini bajarish 

muhim ahamiyatga molik vazifa hisoblanadi. Shu bilan bir qatorda hozirgi kunda 

qishloq xoᾶjaligida oᾶsimlik oqsilini ishlab chiqish va taᾷminlash eng katta 

muammolardan hisoblanadi. Bu muammoni yechishda dukkakli don ekinlaridan soya 

oᾶsimligining ahamiyati kattadir. 

ɸdabiyotlar tahlillari shuni koᾶrsatadiki, Soyada 32-45 % qimmatli oqsil, turli 

xil aminokislotalar, 17-26 % moy, uglevodlar, shuningdek, yogᾶda yeriydigan C, B va 

mailto:igebr_anruz@mail.ru
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B1 vitaminlari mavjud. Ekishdan oldin va vegetatsiya davrida biopreparatlarni 

qoᾶllash oᾶsimliklarning vegetativ rivojlanishini faollashtiradi va yashil massa va don 

hosilini oshirishga yordam beradi. Soya donining hosildorligi nazoratga nisbatan 0,2ï

0,3 t/ga yoki 8ï14% ga oshgan. Boshqa olimlarning tadqiqotida esa, Ecovital 

mikrobiologik preparati bilan EPAA-M tarkibidan foydalanish PAL faolligini 

oshirishga va Glycine max L va Lupinus luteus L oᾶsimliklarida Pseudomonas 

jinsining fitopatogen bakteriyalariga qarshilikni shakllantirishga yordam berishi 

aniqlangan. Horodyska, I. M va boshqalarning tadqiqotlari Ukrainaning oᾶng 

qirgᾶogᾶidagi oᾶrmon-dashtlarida oᾶtkazilgan. Biologik preparatlar madaniy 

oᾶsimliklarning oᾶsishi va rivojlanishiga ijobiy taᾷsiri aniqlangan, natijada noᾶxat va 

soya hosildorligi oshgan hamda don sifati yaxshilangan. 

Yuqorida keltirilgan maᾷlumotlarga asoslanib olib borilgan ilmiy tadqiqotlar 

natijasida soya urugᾶlariga Bioazot biopreparati bilan ishlov berilganda oqsil miqdori 

soyaning Genetik-1 navida 40.56%, Sochilmas navida 41.2 %, Ehtiyoj navida 40.42 

%, Xotira navida 40.84%, Gen-19 namunasida 40.75 % kabi nisbatan yuqori 

koᾶrsatkichlar, soyaning Gen-9 namunasida 39.42%, Gen-26 namunasida 39.17 %, 

BK-84 namunasida 39.48 % kabi oᾶrtacha koᾶrsatkichlar, soyaning Gen-8 namunasida 

38.45 %, Gen-40 namunasida 38.32 %, BK-98 namunasida 38.25 % esa nisbatan past 

koᾶrsatkichlar qayd etildi. 

Xulosa oᾶrnida aytishimiz kerakki, ekishdan oldin va vegetatsiyaning turli 

fazalarida Bioazot biopreparati bilan ishlov berilganda Genetik-1, Sochilmas, Ehtiyoj, 

Xotira navlarida va Gen-19 namunasida oqsil va moy miqdori oshganligi kuzatildi. 
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OóZBEKISTONDA YETISHTIRILADIGAN YONGóOQ (Juglans regia L.) 

NAVLARINING GENETIK XILMA -XILLIGINI MIKROSATELLIT  

MARKERLARDAN FOYDALANGAN HOLDA OóRGANISHNING 

AFZALLIGI  

Foziljonov Sh.1,2, Usmanov D.E.2, Buriev Z.T.2 

1Mirzo Ulugᾶbek nomidagi Oᾶzbekiston Milliy Universiteti 

Oózbekiston, Toshkent shahar Olmazor tumani, Universitet koᾶchasi, 4 
2OᾶzR FA Genomika va bioinformatika markazi 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Universitet koᾶchasi, 2 

e-mail: shukrullofoziljonov@gmail.com 

Grek yongóogói (Juglans regia L.) - dunyodagi eng keng tarqalgan yongóoq 

daraxtlaridan biri hisoblanadi. U odatda fors yongóogói, oq yongóoq, ingliz yongóogói 

yoki oddiy yongóoq deb ham ataladi. Grek yongóogói (Juglans regia L.) magózi va 

yogóochi uchun moótadil mintaqalarda keng tarqalgan iqtisodiy ahamiyatga ega 

daraxtdir. Juglans regia L. toóyinmagan yogólar, oqsillar, fitokimyoviy moddalar va 

mikroelementlarning boy manbayi sifatida sogóliq uchun foydalari maqtovga sazovor. 

Shuning uchun ham u yer yuzining barcha qitôalarida oziq ovqat mahsuloti sifatida 

yetishtirilib kelinadi. Shunday qilib, u butun dunyo boóylab oziq-ovqat doókonlarida 

sotib olinadigan birinchi raqamli isteómol yongóogói hisoblanadi. Ovqatlanish mumkin 

boólgan qismi yaôni magózi mevaning asosiy qismini tashkil etadi va u butun massaning 

qancha qismini tashkil etishiga qarab sifatlanadi. FAO maôlumotlariga koóra, dunyoda 

yongóoq ishlab chiqarish oósishda davom etmoqda, Xitoy yetakchilik qilmoqda, undan 

keyin AQSh, Eron, Turkiya, Meksika, Ukraina, Chili, Oózbekiston va Fransiya 

bormoqda. Oózbekistonda lalmi yerdan foydalanish unumdorligini oshirish va oshirish, 

ichki va tashqi bozorda sifatli yongóoq yetishtirish hajmini oshirish, xorijiy 

investitsiyalar hisobidan zamonaviy yongóoq plantatsiyalarini barpo etish, yongóoq 

yetishtirishning ilmiy asoslangan usullari va intensiv texnologiyalarini keng joriy 

etishni yoólga qoóyish uchun, Prezident qarori bilan yongóoq yetishtiruvchilar va 

eksport qiluvchilar uyushmasi tashkil etildi. 

mailto:shukrullofoziljonov@gmail.com
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Muayyan hududda mavjud oósimlik navlarini har tomonlama tushunish - yangi 

navlarni yaratish va maqbul alternativlarni tanlash uchun juda muhimdir. Hozirgi kunda 

Oózbekiston Fanlar Akademiyasi huzuridagi Genomika va Bioinformatika markazida 

Oózbekiston hududida yetishtiriladigan 10 dan ortiq navlar oórtasidagi genetik xilma-

xillikni Mikrosatellit (SSR) markerlaridan foydalangan holda oórganish ishlari olib 

borilmoqda. Mikrosatellitlar ichida oósimlik genomlarini oórganish va ularni 

molekulyar identifikatsiya qilishda SSR lar soónggi 20 yil ichida eng koóp 

qoóllaniladigan markerlar boóldi, chunki ular eksperimental va turlar oórtasida 

takrorlanishi mumkin boólgan yuqori maôlumotli, kodominant, koóp allelli genetik 

markerlardir. Tadqiqotning maqsadi yongóoq navlarini molekulyar koórsatkichlari 

asosida taqqoslab, har bir navning xarakteristikasi va molekulyar identifikatsiyasi 

uchun qimmatli maôlumotlarni olishdir. Ushbu tadqiqot esa yongóoq yetishtirish va 

seleksiya amaliyotini rivojlantirish uchun muhim maôlumotlarni taqdim etadi. 

 

MAKKAJOᾶXORIDA ESKIMO-1 GENINI OᾶCHIRISH ORQALI 

QURGᾶOQCHILLIKKA CHIDAMLI LINIYALAR OLISH 

Mirzakhmedov M.X., Ayubov M.S., Murodov A.A., Obidov N.Sh., 

Buriev Z.T., Abdukarimov A., Abdurakhmonov I.Yu. 

OᾶzR FA Genomika va bioinformatika markazi 

Oózbekiston, Toshkent viloyati, Qibray tumani, Universitet koᾶchasi, 2 

e-mail: mirzakhmedov.m@gmail.com 

Qishloq xoᾶjaligida suv iqtisodiyotining asosiy etibori bu oᾶsimliklarning suvdan 

foydalanish samaradorligini (WUE ï water use efficiency), yaôni isteômol qilingan suv 

uchun ishlab chiqarilgan biomassaga qaratilgan. Arabidopsis thaliana model 

oᾶsimligida ESKIMO1 (ESK1) geni muzlash, sovuqqa va tuzga chidamlilik, 

shuningdek, suv tejamkoriligida ishtirok etishi bilan tavsiflangan. esk1 mutantlarida 

transpiratsiya jadalligi juda past va suvdan foydalanish samaradorligi yuqori ekani 

tajribalarda kuzatilgan. ESK1 geni funksiyasini oᾶrganish uchun esk1 mutantlarining 

batafsil tavsifi oᾶrganildi. Stress gormoni ABA (absizat kislotasi) ning miqdori 
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esk1mutant oᾶsimligida yovvoyi turga nisbatan yuqori darajada boᾶlsada, esk1 ning 

kam suv yoᾶqotishi ABA biosintezi orqali amalga oshuvchi stomata yopilishi bilan 

bogᾶliq emas edi. Ildizning gidravlik oᾶtkazuvchanligini oᾶlchash shuni koᾶrsatdiki, 

esk1 mutant oᾶsimligining vegetativ apparati suv transportidagi nuqson sababli suv 

tanqisligidan qiyinchilikka uchraydi. ESK1 promoteri ostidagi reportyor genining 

ekspressiyasi ildizdan kurtaklargacha suv va mineral ozuqalarni transportida ishtirok 

etuvchi vazkulyar toᾶqimalarda, ksilema hamda tolalarda kuzatilgan. Bundan tashqari, 

gipokotillar, ildizlar va poyalarning kesmalarida esk1 ksilema tomirlari yaroqsiz ekani 

qayd etiladi. Infraqizil spektroskopiyasidan foydalangan holda, esk1 mutantlarida 

ksilema hujayra devori tarkibining jiddiy kimyoviy oᾶzgarishga uchragani taôkidlangan. 

Model oᾶsimlikda ushbu chuqur tadqiq qilingan genni birinchi marotaba qishloq 

xoᾶjaligi uchun muhim sanalgan makkajoᾶxori (Zea mays) oᾶsimligida genom tahrirlash 

usuli orqali oᾶrganishni maqsad qildik. Tadqiqotlar natijasida makkajoᾶxorida esk1 

genining 2 nusxasi borligi anqilandi. Makkajoᾶxorining embrion beruvchi navlarida 

ESK1 geni nukleotid ketma-ketliklari aniqlandi va ushbu maôlumotlarga tayanib 

CRISPR konstruksiya uchun gRNK (gRNA-guide RNA) lar dizayn qilindi. 

 

CRISPR YORDAMIDA GᾶOᾶZADA (G.HIRSUTUM) DMP GENI 

FUNKSIYASI OᾶCHIRILGAN LINIYALAR OLISH 

Mirzakhmedov M.X., Shermatov Sh.E., Ayubov M.S., Ubaydullayeva X.A., 

Usmanov D.E., Buriev Z.T., Abdukarimov A., Abdurakhmonov I.Yu. 

OᾶzR FA Genomika va bioinformatika markazi 

Oózbekiston, Toshkent viloyati, Qibray tumani, Universitet koᾶchasi, 2 

e-mail: mirzakhmedov.m@gmail.com 

Qoᾶsh gaploid (DH-doubled haploid) texnologiyasi ananviy seleksiya, 

markerlarga asoslangan seleksiya va genetik xaritalashda muhim rol oᾶynadi. Biroq, 50 

yildan ortiq vaqt davomida DH texnologiyasi katta masshtabda asosan makkajoᾶxori 

seleksiyasida qoᾶllanilgan. Buning asosiy sababi esa makkajoᾶxori ekinida gaploid 

induksiya qiluvchi tabiiy liniyalarning mavjudligi hamda jarayon toᾶlaligicha dala 

sharoitida amalga oshirilishi bilan izohlanadi. Gaploid induksiya qiluvchi genlarining 
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kashf etilishi ushbu texnologiyani boshqa ekinlarda ham qoᾶllash imkonini berdi. 

DH va genom tahrirlash texnologiyalarining integratsiyalashuvi (HI-Edit) elita 

navlarida genomni bir bosqichda aniq tahrirlash imkonini beradi va transgen 

elementlardan xoli navlar olishni tezlashtiradi. Hozirgacha HI-Edit texnologiyasi 

makkajoᾶxori ekinida istiqbolli natijalarni koᾶrsatgan boᾶlsa, bugᾶdoy, guruch va arpada 

kabi ekinlarida ham saôy-harakatlar davom etypati. 

Maqsadimiz ushbu texnologiyani dunyoda tabiiy tolaning asosiy manbai va 

Oᾶzbekistonning muhim iqtisodiy ekini hisoblangan paxtada qoᾶllashdir. Boshqa 

ekinlar singari gᾶoᾶzada ham gaploid oᾶsimlik olish va somatik embriogenez usuli 

orqali oᾶsimlik olish genotipga bogᾶliq. Genetik transformatsiya va bekkrossni oᾶz 

ichiga olgan hozirgi seleksiya amaliyotlarida, kerakli belgi xususiyatlarga ega elita 

navlarini olish uchun odatda 6-7 yil talab qilinadi. Biroq, iqlimning tez oᾶzgarishi 

tufayli yuzaga kelayotgan noaniq ob havo sharoitlariga moslashuvchi gᾶoᾶzaning yangi 

navlarini olishni tezlashtirish uchun innovatsion texnologiyalardan foydalanish 

zaruriyatini yanada oshirmoqda. 

Biz taklif qilayotgan yondashuv gᾶoᾶzadagi ZmDMP gen gomologini oᾶchirish 

orqali gaploid induksiyalovchi liniya olishni oᾶz ichiga oladi. Ushbu gaploid 

induksiyalovchi liniyalar ikki yilda yangi gᾶoᾶza navlarini olishga imkon beradi va shu 

bilan oziq ovqat xavfsizligini taôminlashga xizmat qiladi. 

Lu Long va boshqalar G.hirsutum dagi oᾶziga xos genlarni funksiyasini oᾶchirish 

orqali 1,06 % gacha gaploid oᾶsimliklarni olishga (HIR ï haploid induction rate) 

erishgan boᾶlsada, bizning tadqiqotimizda AtDMP8 va AtDMP9 genlariga yuqori 

oᾶxshashlikdagi muqobil genlaridan (GH_D11G0748, GH_A11G0715) foydalanish 

koᾶzda tutilgan. Ushbu topilmalar gᾶoᾶzada HIRni yaxshilash va paxtachilikda ushbu 

texnologiyaning imkoniyatlarini maksimal darajada oshirish uchun qoᾶshimcha 

tadqiqotlar va optimallashtirish zarurligini taôkidlaydi. 

  



 ñGenetika, genomika va biotexnologiyaning zamonaviy muammolariò anjumani toóplami. 

 
 

 

54 

EFFECT OF FLOWERING LOCUS T (FT) GENES ON PLANT  

DEVELOPMENT  

Butaev M.I.1, 2, Usmanov D.E.1, Tashmuhammedova Sh.S.2, Sobirov B.M.1, 

Sharifjonov A.A.1, 2, Buriev Z.T.1 

1Center of Genomics and Bioinformatics the Academy of Sciences of the Republic of Uzbekistan 

Universite street 2, Kibray district, Tashkent region, Uzbekistan 
2National University of Uzbekistan named after Mirzo Ulugbek 

Universite street 4, Almazor district, Tashkent, Uzbekistan 

e-mail: madiyorib@gmail.com 

As part of a plant's life cycle, the development of the flower is an essential 

milestone at which the shoot apical meristem (SAM) ceases to produce vegetative 

growth and begins to produce reproductive growth. This transitional stage in the process 

of meristem regeneration is irreversible for a used meristem. There are different 

pathways that plants use to ensure that they flower at the right time based on 

environmental and endogenous stimuli. 

FT1 genes play a critical role in regulating flowering in plants. FT1 acts as an 

integrator of flowering signals from various pathways in the leaf. After integrating these 

signals, the meristem transmits a signal to the growing tip in order to initiate the 

flowering process. 

In recent years, the Flowering Locus T (FT) gene has been the most widely 

studied and effective in promoting early flowering in plants. Studies characterized eight 

FT homologous genes in lotus, which belonged to the PEBP gene family. FT-like 

proteins are members of the phosphatidylethanolamine-binding protein family. These 

proteins are typically expressed in the phloem, can be transmitted through grafts, and 

can be moved to the tips of stems to stimulate flowering. In Arabidopsis thaliana, 

flowering is primarily controlled by five main pathways, including the photoperiodic, 

vernalisation, autonomous, gibberellin, and age pathways, which are all integrated by 

the FLOWERING LOCUS T (FT) gene. Homologous genes for FT have also been 

studied in mango, apple, rice, citrus, and tomato. 
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For this reason, we are studying the functions of FT1 genes in cotton plants via 

different analysis methods. Currently, the function of FT1 genes in the genome of G. 

hirsutum cotton and bioinformaticsô work on them is being carried out. 

 

CRISPR/CAS9 USULI YORDAMIDA POMIDOR OᾶSIMLIGINING BIOTIK  

VA ABIOTIK OMILLARGA CHIDAMLILIGINI OSHIRISH  

Murodov A.A., Ayubov.M.S., Mirzakhmedov M.H., Mamajonov B.O., 

Yusupov A.N., Obidov N.SH., Bashirxonov Z.H., Kamalova L.X., Buriyev Z.T. 

OᾶzR FA Genomika va bioinformatika markazi 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Universitet koᾶchasi, 2 

Pomidor mevasi minerallar va vitaminlar, jumladan likopen, kaliy, temir, foliy 

kislotasi va C vitaminining ajoyib manbaidir. Yetilgan Pomidorini bevosita yoki ovqat 

tarkibiga qoᾶshib istemol qilinsa ham foydalilik xususiyatini yoᾶqomaydi. FAO dagi 

malumotlarga koᾶra 2021-yilda yurtimizda 2.21 mln tonna pomidor yetishtirilgan. 

Genom tahrirlashning zamonaviy usuli hisoblangan CRISPR/Cas9 dan foydalangan 

holda bu oᾶsimlikning turli xususiyatlarini yaôni abiotik va biotik stresslarga 

chidamliligi, ozuqaviy qiymatini oshirishda, yetilish muddatini boshqarishda va meva 

saqlanish muddatini oᾶshirishda foydalanilgan. 

CRISPR/Cas9 metodi viruslar yoki faglarga qarshi bakterial yoki arxeylarning 

adaptiv immunitet tizimi tamoyillari asosida ishlaydi. CRISPR-Cas9 tizimining asosiy 

komponentlari Cas9 endonukleaza va yoᾶnaltiruvchi RNK (sgRNK)dan iborat. 

CRISPR-Cas9 sistemasi ikkala DNK zanjirini uzushda maxsus endonukleazadan 

foydalanadi va DNKning ikkala zanjirida uzilishini hosil qiladi. Hujayraning DNK 

zanjiridagi uzilishni tiklash uchun hujayra gomologik tiklash (HR) yoki gomologik 

boᾶlmagan tiklash (HDR) dan foydalanishi mumkin. Gomologik boᾶlmagan tiklashda 

DNK uzulishni hujayraning maxsus himoya sistemasi tuzatish jarayonida ushbu 
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qismdagi nukleotodlarda deletsiya, duplikatsiya yoki inversiya hodisasi uchrashi 

mumkin. Natijada DNKning ushbu qismida mutatsiya hosil boᾶladi. 

CRISPR/Cas9 usuli koᾶplab oᾶsimliklar qatori pomidorning koᾶplab 

xususiyatlarini yaxshilashda qoᾶllanilib kelinmoqda. Bu usulning osonligi, aniqligi, 

kam vaqt talab qilishi va arzonligi keng koᾶlamda qoᾶllanilishiga sabab boᾶldi. Bu usul 

yordamida oᾶsimlining abiotik (qurgóoqchilik, harorat, shoᾶr) taôsirlarga shuningdek 

biotik (kasallik keltirib chiqaruvchi zamburug va bakteriyalar, hasharotlar) taôsirlarga 

moslashgan liniyalar olishga erishilgan. 

Pomidor oᾶsimligini rivojlanishida biotik va abiotik omillar kuchli taôsir 

koᾶrsatadi. Bu omillar taôsirlarni kamaytirishda CRISPR/Cas9 usuli ham 

qoᾶllanilmoqda. Pomidor oᾶsimligini barglarini sariq rangga kiritib boᾶyovchi TYLCV 

virusi pomidor hosildorligiga katta zarar keltiradi. CRISPR/Cas9 usuli orqali pomidor 

genomidagi Pelo va Mlo genlarini oᾶrgartirish orqali bu virusni oᾶsimlik hujayrasiga 

kirishini oldini olishga erishilgan. Shunigdek, turli xil kasalliklarga chidamli mutant 

pomidorlar DMR6-1 genini CRSIPR/Cas9 orqali mutatsiya qilish orqali olingan. Bu 

gen mutatsiyasi natijasida salitsil kislotasi sintezi ortgan va shuning natijasida 

oᾶsimlilarda chidamlilik xususiyati ortgan. Pomidorning mevasi, bargi va poyasini 

Phytophthora infestans bilan zararlanganda kulrang ranga kiritib hosildorligiga katta 

ziyon keltiradi. Pomidor oᾶsimligining MYBS2 transkripsion faktori genni 

CRISPR/Cas9 orqali mutatsiya qilinganda, bu kasallikga taôsirchanligi oshgan, bu 

genni expressiyasi kuchaytirilganda esa chidamlilik kuchayganligi aniqlangan. 

Pomidor genomidagi ALD1, FMO1, va LBD40 genlarini CRISPR/Cas9 orqali 

faoliyati toᾶsilganda oᾶsimlikda qurgᾶoqchilikka chidamlilik xususiyatini namoyan 

qilgan. Shuningdek CRISPR/Cas9 usulining Sitozin asos oᾶzgarish (CBEs) yoᾶnalishini 

pomidordagi acetolactate synthase (ALS) geniga tatbiq qilish orqali chlorsulfuron 

gerbitsidiga chidamli liniya olingan(6). Tuzli stressga chidamli pomidor liniylarini 

yaratishda ham CRISPR/Cas9 usuli muaffaqiyatli qoᾶllanilgan. Pomidorda HyPRP1 
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oqsilining prolinga boy qismini koᾶdlovchi geni CRISPR orqali oᾶchirib tuzli tuproqqa 

oᾶsishga moslashgan liniyalar olishga erishilgan. 

Genom tahrirlashning bu yangi CRISPR/Cas9 usuli boshqa usullardan osonligi, 

qisqa muddat talab qilishi va iqtisodiy jihatdan afzalligi tufayli oᾶsimliklarning yangi 

liniyalarini olish-da ham keng qoᾶllanilmoqda. Biotik va abiotik omillar 

oᾶsimliklarning, shu jumladan, pomidorning ham hosildorligiga katta taôsir qiladi. 

Ushbu CRISPR/Cas9 usuli orqali bu omillarga chidamli navlarni yaratishda, 

shuningdek, bu omillarning oᾶsimliklarga taôsir mehanizmini oᾶrganish borasida katta 

yoᾶl ochadi. 

 

POMIDORNING VIRUSLI KASALLIKLARINI DIAGNOSTIKA QILISHDA  

MOLEKULYAR GENETIK VA IMMUNOFERMENT TAHLILI  

USULLARINING ROLI  

Nomozova G.I., Nosirov B., Baxtiyorova M.S. 

Toshkent Davlat Agrar Universiteti 

Oózbekiston, Toshkent viloyati, Qibray tumani, Salar qoórgóoni, Universitet koóchasi, 2 

Oózbekistonda sabzavot ekinlari orasida ommabop va keng tarqalgani pomidor 

boólib, maydoni va yalpi hosili boóyicha birinchi oórinda turadi. Sabzavot ekinlari 

umumiy maydonining 45,8 % ini pomidor tashkil etib, soóngi yillarda mamlakatimizda 

har yili gektaridan 24 tonna hosil yetishtirilmoqda. 

Respublikamizda pomidor asosan ochiq dala maydonlarida va issiqxonalarda 

yetishtiriladi. Soónggi yillarda eksport imkoniyatlarining yaratilishi natijasida 

issiqxonalar koópayib pomidor yetishtirish hajmi oshib bormoqda. Respublikamiz iqlim 

sharoiti pomidor ekinini yetishtirish uchun juda qulay boólib yiliga ikki marta hosil 

olish imkoni mavjud, ammo vegetatsiya davrida turli zararkunanda hasharot va 

kasalliklar sababli olinadigan hosilning bir qismini yoóqotilishiga sabab boóladi. Baôzi 

yillari fitopatogen viruslarning salbiy taôsiri natijasida hosilning 80 % yoóqotilishi 

kuzatilgan. Virusli kasalliklar asosan urugódan va mexanik yoóllar orqali yuqishi 
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aniqlangan, qolaversa soóruvchi va kemiruvchi hasharotlarning ogóiz aparati orqali 

yuqishi ham olimlar tomonidan isbotlangan. Sertifikatlangan pomidor urugólari va 

koóchatlarini ekish, ekin maydonlarida fitosanitariya talablariga qatôiy rioya qilish va 

virusli kasalliklarni monitoringini yuritib borish juda muhim sanaladi. Virusli 

kasalliklar asosan immun tizimi past boólgan oósimliklarga koóproq zarar etkazadi 

shuning uchun vegetatsiya davrida turli mikro va makro elementlar hamda 

stimulyatorlarning qoóllanilishi oósimliklarni chidamliligini oshirishi soha olimlari 

tomonidan eôtirof etilgan. Virusli kasalliklarga chidamli navlar yaratish olimlar 

oldidagi ustuvor vazifa sanalib bunda molekulyar biologiyaning zamonaviy usullarini 

qoóllash, mavjud genetik resurslardan foydalanish va virus bilan kasallangan oósimlikda 

kechadigan mexanizmlarni oórganish yuqori samara berishi taôkidlangan. 

Tadqiqotlarimizda pomidorning virusli kasalliklarini molekulyar diagnostika qilish 

orqali kasallik koólamini erta baholash va unga qarshi kurash choralarini toógóri 

tanlashga qaratilgan izlanishlarning qisqacha mazmuni yoritilgan. Diagnostik usullar 

sifatida polimeraza zanjir reaksiyasi (PZR) va immunoferment tahlil (IFA) dan 

foydalanildi. 

Dala tadqiqotlari Agrar universitetning tajriba maydonida 2 xil muhitda yaôni 

ochiq dala va issiqxona sharoitlarida olib borildi. Tadqiqot obekti sifatida olingan 

pomidor navlari asosan mahalliy olimlarimiz tomonidan yaratilgan hamda xorijiy 

duragay navlari hisoblanadi. Pomidor urugólari bir vaqtning oózida ikki muhitga ekilib, 

3-4 chin burglar hosil boólganda Fanlar Akademiyasi, Mikrobiologiya institutining 

kasallik qoózgóatuvchi virus shtammlari kolleksiyasidagi TMV, ToMV va ToBRFV 

viruslari bilan suniy zararlantirildi. Kasallik belgilari birlamchi (vizual) tahlil qilindi 

hamda molekulyar va immunoferment usullari yordamida diagnostika qilish uchun 

namunalar olindi. 

PZR tahlillari uchun olingan namunalardan umumiy RNK lar ajratilib bir 

bosqichli teskari transkriptaza PZR amalga oshirildi. PZR namunalari 1.5 % li agaroza 



ñGenetika, genomika va biotexnologiyaning zamonaviy muammolariò anjumani toóplami. 

 
 
 

59 

gelida genotiplandi. Tahlillar issiqxona sharoitida ekilgan pomidor urugólarining 

nihollaridan ajratilgan namunalar viruslar bilan kasallanganligini koórsatdi. Nazorat 

namunalar sifatida virusga nisbatan chidamli va virus bilan zararlantirilmagan 

namunalar olingan boólib ularda kasallik belgilarining hosil boólishi va kasallanish 

dinamikasi oórganildi. 

IFA tahlillari esa faqatgina TMV, ToMV viruslari uchun oóta past darajali ijobiy 

natijani qayd etgan boólsa, ToBRFV virusi uchun esa salbiy natijani namoyon etdi. IFA 

tahlillari uchun foydalanilgan toóplamlar xalqaro darajada sertifikatlangan va 

yuqoridagi viruslar uchun sezgirligi yuqori ekanligiga qaramasdan kasallik tarqalish 

koólamini baholash uchun etarli emasligi baholandi. 

Xulosa qilib aytganda pomidor oósimligining virusli kasalliklarini erta va 

ishonchli hamda kurash choralarini qoóllashda molekulyar usullardan foydalanish 

muhim sanaladi. PZR usuli tezkor usul boólib, virus simptomlari kuzatilmagan 

oósimliklarda kasallik mavjudligini erta diagnostika qilishda ishonchli usul hisoblanadi. 
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ʆʮʝʥʢʘ ʨʠʩʢʘ ʧʦʷʚʣʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʩʦʨʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʚʦʜʷʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ESFA. ɼʣʷ ʵʪʦʛʦ ʥʘ 

ʧʝʨʚʦʤ ʵʪʘʧʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʳʣ ʧʨʦʚʝʜʝʥ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʮʝʣʝʚʳʭ ʫʯʘʩʪʢʦʚ ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ pHellsgate-8: 

PHYA1. ʉʨʘʚʥʝʥʠʝ ʮʝʣʝʚʳʭ ʫʯʘʩʪʢʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ 

ʘʣʛʦʨʠʪʤʫ BLASTN, ʧʦʟʚʦʣʷʶʱʝʤʫ ʧʨʦʚʦʜʠʪʴ ʩʨʘʚʥʝʥʠʝ ʥʫʢʣʝʦʪʠʜʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʥʘ ʩʘʡʪʝ NCBI. 

ɺ ʢʘʯʝʩʪʚʝ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʛʦʤʦʣʦʛʠʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʙʳʣ ʚʳʙʨʘʥ E-value ʪʝʩʪ (Expectation value - 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ). ɽʩʣʠ ʵʪʦ ʟʥʘʯʝʥʠʝ ʨʘʚʥʦ ʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʦ 

ʥʫʣʶ, ʪʦ ʵʪʦ ʫʢʘʟʳʚʘʣʦ ʥʘ ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ ʛʦʤʦʣʦʛʠʶ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ 

ʩʨʘʚʥʝʥʠʷ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʜʝʨʝʚʘ ʜʠʩʪʘʥʮʠʡ ʤʝʪʦʜʦʤ ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ 

(neighbor-joining, NJ) ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʥʳʝ ʟʥʘʯʝʥʠʷ Max Seq Difference (ʦʪ 0,05 

ʜʦ 0,75), ʢʦʪʦʨʦʝ ʪʦʞʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʷʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʰʘʨʥʠʨʥʦʛʦ ʫʯʘʩʪʢʘ ʛʝʥʘ PHYA1 ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥ ʦʙʣʘʜʘʣ ʥʘʠʙʦʣʴʰʝʡ 

ʛʦʤʦʣʦʛʠʝʡ ʢ ʛʝʥʘʤ PHYA ʠʟ ɸ- ʠ D-ʛʝʥʦʤʘ ʫ ʚʠʜʦʚ ʨʦʜʘ Gossypium (G. hirsutum, 

G. turneri, G. raimondii ʠ G. barbadense). ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʝ E-value ʜʣʷ G. 

hirsutum, G. turneri ʠ G. raimondii ʩʦʩʪʘʚʣʷʣʦ 7e-103, ʘ ʜʣʷ G. barbadense ï 3e-101. 

ʇʨʦʮʝʥʪ ʠʜʝʥʪʠʯʥʦʩʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʜʣʷ ʛʝʥʦʚ PHYA ʠʟ ɸ- ʠ D-ʛʝʥʦʤʘ ʫ 

G. hirsutum, G. turneri ʠ G. raimondii ʩʦʩʪʘʚʣʷʣ 99,06 %, ʘ ʫ G. barbadense ï 98,59 

%. ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ NJ-ʜʝʨʝʚʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʥʘʯʝʥʠʷ 

Max Seq Difference, ʨʘʚʥʳʤ 0,05. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʟʥʘʯʝʥʠʷ Max Seq Difference ʜʦ 0,1 ʥʘ NJ-ʜʝʨʝʚʝ 

ʧʦʷʚʣʷʶʪʩʷ ʚʠʜʳ ʨʦʜʘ ʛʠʙʠʩʢʫʩʩ (ʩʭʦʜʩʪʚʦ ʩ ʪʨʘʥʩʢʨʠʧʪʦʤ ʬʠʪʦʭʨʦʤ ɸ-

ʧʦʜʦʙʥʦʛʦ ʛʝʥʘ). ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʝ E-value ʜʣʷ LOC120124617 ʩʦʩʪʘʚʣʷʣʦ 2e-

https://www.multitran.com/m.exe?s=%D0%9F%D0%BE%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5+%D1%84%D0%B8%D0%BB%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE+%D0%B4%D0%B5%D1%80%D0%B5%D0%B2%D0%B0+%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%BE%D0%BC+%D0%B1%D0%BB%D0%B8%D0%B6%D0%B0%D0%B9%D1%88%D0%B8%D1%85+%D1%81%D0%BE%D1%81%D0%B5%D0%B4%D0%B5%D0%B9&l1=2&l2=1
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73, ʘ ʧʨʦʮʝʥʪ ʠʜʝʥʪʠʯʥʦʩʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ï 92.86%. ʘʥʘʣʦʛʠʯʥʳʝ 

ʟʥʘʯʝʥʠʷ ʜʣʷ LOC120163966 ʩʦʩʪʘʚʠʣʠ 1e-65 ʠ 90,77 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʟʥʘʯʝʥʠʷ Max Seq Difference ʜʦ 0,3 ʠ 0,75 (ʪ.ʝ. ʧʨʠ 

ʤʝʥʴʰʠʭ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʛʦʤʦʣʦʛʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ) ʥʘ NJ-ʜʝʨʝʚʝ 

ʧʦʷʚʣʷʶʪʩʷ ʚʠʜʳ ʩʝʤʝʡʩʪʚʘ Malvaceae. 

ʆʜʥʘʢʦ ʩʨʝʜʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ NCBI ʛʝʥʦʤʦʚ, ʩ ʢʦʪʦʨʳʤʠ 

ʚʳʷʚʣʝʥʘ ʛʦʤʦʣʦʛʠʷ ʮʝʣʝʚʦʛʦ ʫʯʘʩʪʢʘ ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ pHellsgate-8: 

PHYA1, ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ Malvaceae, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʠ ʦʙʣʘʜʘʶʱʠʭ ʩʦʨʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʛʦʤʦʣʦʛʠʠ ʮʝʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʰʘʨʥʠʨʥʦʛʦ ʫʯʘʩʪʢʘ ʛʝʥʘ 

PHYA1 ʢʦʥʩʪʨʫʢʮʠʠ pHellsgate-8: PHYA1 ʥʝ ʚʳʷʚʠʣ ʛʦʤʦʣʦʛʠʠ ʩ ʛʝʥʘʤʠ ʨʘʩʪʝʥʠʡ 

ʨʦʜʦʚ ʠ ʚʠʜʦʚ ʩʝʤʝʡʩʪʚʘ Malvaceae, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ ʠ ʦʙʣʘʜʘʶʱʠʭ ʩʦʨʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ 

ʧʦʚʳʰʝʥʠʷ ʩʦʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʫ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʨʦʜʩʪʚʝʥʥʳʭ 

ʩʨʝʜʥʝʚʦʣʦʢʥʠʩʪʦʤʫ ʭʣʦʧʯʘʪʥʠʢʫ G. hirsutum. 

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʚʷʟʳʚʘʥʠʷ siRNA, ʦʙʨʘʟʫʶʱʠʤʠʩʷ ʠʟ RNAi 

ʢʦʥʩʪʨʫʢʮʠʠ pHellsgate-8: PHYA1, ʩ ʮʝʣʝʚʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʛʝʥʘ 

PHYA1 ʥʘʤʠ ʙʳʣʠ ʧʨʝʜʩʢʘʟʘʥʳ siRNA. ɼʣʷ ʯʝʛʦ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʦʥʘʣʡʥ-

ʧʣʘʪʬʦʨʤʘ siDirect 2.0 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ Ui-Tei, 

Reynolds, Amarzguioui. ɼʣʷ ʧʨʷʤʦʡ ʮʝʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ 

pHellsgate-8: PHYA1 ʧʨʝʜʩʢʘʟʘʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 7 ʧʘʨ ʥʘʧʨʘʚʣʷʶʱʝʡ ʠ 

ʧʘʩʩʘʞʠʨʩʢʦʡ siRNA. ʀʟ ʵʪʠʭ 7 ʧʘʨ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 2 ʧʘʨʳ ʥʘʧʨʘʚʣʷʶʱʝʡ ʠ 

ʧʘʩʩʘʞʠʨʩʢʦʡ siRNA, ʠʤʝʶʱʠʝ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ Tm (ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʣʘʚʣʝʥʠʷ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʪʨʘʚʦʯʥʦʛʦ ʜʫʧʣʝʢʩʘ): 



 ñGenetika, genomika va biotexnologiyaning zamonaviy muammolariò anjumani toóplami. 

 
 

 

62 

1.AAUACUUGCACAUGUUUUGCU (ʥʘʧʨʘʚʣʷʶʱʘʷ ʥʠʪʴ 5ǋŸ3ǋ) ʠ 

CAAAACAUGUGCAAGUAUUUC (ʧʘʩʩʘʞʠʨʩʢʘʷ ʥʠʪʴ 3ǋŸ5ǋ); ʟʥʘʯʝʥʠʝ Tm ʜʣʷ 

ʥʘʧʨʘʚʣʷʶʱʝʡ ʥʠʪʠ ï 11,6 0ʉ, ʜʣʷ ʧʘʩʩʘʞʠʨʩʢʦʡ ʥʠʪʠ ï 5,3 0ʉ; 

2.AAAUACUUGCACAUGUUUUGC (ʥʘʧʨʘʚʣʷʶʱʘʷ ʥʠʪʴ 5ǋŸ3ǋ) ʠ 

AAAACAUGUGCAAGUAUUUCA (ʧʘʩʩʘʞʠʨʩʢʘʷ ʥʠʪʴ 3ǋŸ5ǋ); ʟʥʘʯʝʥʠʝ Tm ʜʣʷ 

ʥʘʧʨʘʚʣʷʶʱʝʡ ʥʠʪʠ ï 4,6 0ʉ, ʜʣʷ ʧʘʩʩʘʞʠʨʩʢʦʡ ʥʠʪʠ ï 12,1 0ʉ. 

ɼʣʷ ʦʙʨʘʪʥʦʡ ʮʝʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ pHellsgate-8: 

PHYA1 ʪʘʢʞʝ ʧʨʝʜʩʢʘʟʘʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 7 ʧʘʨ ʥʘʧʨʘʚʣʷʶʱʝʡ ʠ ʧʘʩʩʘʞʠʨʩʢʦʡ 

siRNA. ʀʟ ʵʪʠʭ 7 ʧʘʨ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 2 ʧʘʨʳ ʥʘʧʨʘʚʣʷʶʱʝʡ ʠ ʧʘʩʩʘʞʠʨʩʢʦʡ 

siRNA, ʠʤʝʶʱʠʝ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ Tm: 

1.AGUAUUUCAAGAUGAUAAGCU (ʥʘʧʨʘʚʣʷʶʱʘʷ ʥʠʪʴ 5ǋŸ3ǋ) ʠ 

CUUAUCAUCUUGAAAUACUUG (ʧʘʩʩʘʞʠʨʩʢʘʷ ʥʠʪʴ 3ǋŸ5ǋ); ʟʥʘʯʝʥʠʝ Tm ʜʣʷ 

ʥʘʧʨʘʚʣʷʶʱʝʡ ʥʠʪʠ ï 10,0 0ʉ, ʜʣʷ ʧʘʩʩʘʞʠʨʩʢʦʡ ʥʠʪʠ ï 8,7 0ʉ; 

2.AAGUAUUUCAAGAUGAUAAGC (ʥʘʧʨʘʚʣʷʶʱʘʷ ʥʠʪʴ 5ǋŸ3ǋ) ʠ 

UUAUCAUCUUGAAAUACUUGC (ʧʘʩʩʘʞʠʨʩʢʘʷ ʥʠʪʴ 3ǋŸ5ǋ); ʟʥʘʯʝʥʠʝ Tm ʜʣʷ 

ʥʘʧʨʘʚʣʷʶʱʝʡ ʥʠʪʠ ï 4,6 0ʉ, ʜʣʷ ʧʘʩʩʘʞʠʨʩʢʦʡ ʥʠʪʠ ï 17,4 0ʉ. 

ɼʣʷ ʧʦʣʫʯʝʥʥʳʭ siRNA ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʩʚʷʟʳʚʘʥʠʷ 

ʥʘʧʨʘʚʣʷʶʱʝʡ ʠ ʧʘʩʩʘʞʠʨʩʢʦʡ ʮʝʧʝʡ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʛʝʥʘ PHYA G. 

hirsutum ʠ Hibiscus syriacus, ʘ ʪʘʢʞʝ ʮʝʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ, 

ʧʨʝʜʩʢʘʟʘʥʥʦʡ ʚ siDirect 2.0. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʡ ʵʥʝʨʛʠʝʡ 

ʩʚʷʟʳʚʘʥʠʷ siRNA ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʛʝʥʘ PHYA G. hirsutum, ʘ ʪʘʢʞʝ 

ʮʝʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ, ʧʨʝʜʩʢʘʟʘʥʥʦʡ ʚ siDirect 2.0 ʦʙʣʘʜʘʣʘ ʧʝʨʚʘʷ ʧʘʨʘ 

ʥʘʧʨʘʚʣʷʶʱʝʡ ʠ ʧʘʩʩʘʞʠʨʩʢʦʡ ʮʝʧʝʡ (AAUACUUGCACAUGUUUUGCU ï 

ʥʘʧʨʘʚʣʷʶʱʘʷ ʥʠʪʴ ʠ CAAAACAUGUGCAAGUAUUUC ï ʧʘʩʩʘʞʠʨʩʢʘʷ ʥʠʪʴ). 

ʇʨʠ ʵʪʦʤ ʵʥʝʨʛʠʷ ʩʚʷʟʳʚʘʥʠʷ ʘʥʘʣʦʛʠʯʥʳʭ siRNA ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʛʝʥʘ 

PHYA Hibiscus syriacus ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʠ ʩʦʩʪʘʚʠʣʘ -21,9 ʜʣʷ 

ʥʘʧʨʘʚʣʷʶʱʝʡ ʮʝʧʠ ʠ -14,9 ï ʜʣʷ ʧʘʩʩʘʞʠʨʩʢʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʧʨʘʚʣʷʶʱʘʷ ʥʠʪʴ 
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ʜʘʥʥʦʡ ʧʘʨʳ ʠʤʝʣʘ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ ʩʚʦʨʘʯʠʚʘʥʠʷ ʩ 

ʮʝʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ, ʢʦʪʦʨʦʝ ʨʘʚʥʦ 4.0. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʠʢʠʝ ʩʦʨʦʜʠʯʠ Gossypium hirsutum L. ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʩʪʨʘʥʘʭ 

ʎʝʥʪʨʘʣʴʥʦʡ ʠ ʖʞʥʦʡ ɸʤʝʨʠʢʠ ʠ ʀʥʜʠʠ ʠ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʚʳʩʚʦʙʦʞʜʝʥʠʷ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʢ ʜʠʢʦʨʘʩʪʫʱʠʤ 

ʨʦʜʩʪʚʝʥʥʳʤ ʩʦʨʥʳʤ ʚʠʜʘʤ ʢʫʣʴʪʫʨʥʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ʦʪʥʦʩʷʪ Hibiscus trionum 

L., Malva neglecta Wallr., Malva sylvestris L. ʠ Abutilon therophrasti Medik. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʧʦʥʪʘʥʥʘʷ ʛʠʙʨʠʜʠʟʘʮʠʷ ʤʝʞʜʫ Gossypium hirsutum 

L. ʠ ʩʦʨʥʳʤʠ ʨʦʜʩʪʚʝʥʥʳʤʠ ʚʠʜʘʤʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʨʠʩʢʝ ʧʦʷʚʣʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ 

ʧʦʚʳʰʝʥʠʷ ʩʦʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʦʮʝʥʠʚʘʝʤʳʭ ʛʝʥ-ʥʦʢʘʫʪʥʳʭ ʩʦʨʪʦʚ 

ʭʣʦʧʯʘʪʥʠʢʘ ʇʦʨʣʦʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʧʦʩʣʝʜʩʪʚʠʷ ʤʘʣʦʚʝʨʦʷʪʥʘ. ʆʮʝʥʢʘ ʧʦʩʣʝʜʩʪʚʠʷ - 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ. 

 

RNK INTERFERENSIYA (RNKi) TEXNOLOGIYASI ORQALI OLINGAN  

BARKAMOL BUGᾶDOY NAVINING UNUVCHANLIGINI BAHOLASH 

Obidov N.SH., Ayubov M.S., Mamajonov B.O., Yusupov A.N., Bashirxonov Z.H., 

Ubaydullayeva X.A., Murodov A.A., Pazliyeva L. 

OᾶzR FA Genomika va bioinformatika markazi 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Universitet koᾶchasi, 2 

e-mail: obidovnuriddin17@gmail.com 

Ortib borayotgan dunyo aholisining oziq-ovqatga boólgan talabini qondirishda 

donli ekinlari xususan, bugódoy oósimligi alohida ahamiyatga ega. Bugᾶdoy donidan 

yuqori xosil olish, uning texnik sifat koórsatkichlarini yaxshilash va turli stresslarga 

chidamli boólgan navlarini yaratish bugungi kun seleksioner olimlari oldida turgan 

asosiy vazifalardan biri xisoblanadi. 

https://ru.wikipedia.org/wiki/Gossypium_hirsutum
https://ru.wikipedia.org/wiki/L.
https://ru.wikipedia.org/wiki/Gossypium_hirsutum
https://ru.wikipedia.org/wiki/L.
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Bugungi kunda, qishloq xoójaligi ekinlarini tadqiq etishda zamonaviy usul va 

texnologiyalarni jalb etilishi tadqiqotchi olimlar uchun koóplab qulayliklarni yaratadi. 

Xususan, genomikaning RNK interferensiya (RNKi) texnologiyasini qoóllash orqali 

xosildorligi yuqori va kasalliklarga chidamli boólgan navlarni olishga osonlikda 

erishiladi. Genomika va bioinformatika markazi olimlari tomonidan PHYA1 genining 

ʈʅʂ-interferensiya texnologiyasi yordamida hosildorligi yuqori boólgan bugódoyning 

yangi Barkamol navini olishga erishilgan. 

Xozirda ushbu Barkamol bugódoy navini keng dala maydonlariga ekish uchun 

avvalo sifatli urugóliklarni yetishtirish va ularning unuvchanligini aniqlash muhim 

hisoblanadi. Urugólarning unuvchanligi ekishga yaroqliligini belgilaydigan eng muhim 

xususiyatlaridan biridir. Urugólarning unuvchanligi ekinning koóchat qalinligiga, 

oósimliklarning rivojlanishi hamda boshqa bir qancha belgilariga katta taôsir koórsatadi. 

Ushbu tadqiqotda Barkamol bugódoy navi urugᾶlarining unuvchaligini oshirishga 

qaratilgan. Tadqiqot uchun texnik shikastlanmagan va toᾶliq urugᾶlar tanlab olinib, 

ularning unuvchanligi davlat standartlariga mos tartibda amalga oshirildi. 

Tanlab olingan urugᾶ namunalari namlangan filtr qogᾶozli petri likopchasiga 10 

donadan, 4 takrordan, 0,5-1,5 sm masofada joylashtirildi. Urugᾶlik namunalari 

termostatda 24 0C qorongᾶu sharoitida 72 soat davomida saqlandi. Tajriba davomida 

saqlanayotgan urugólik namunalarning unuvchanligi qayd etib borildi. Tadqiqot 

natijalar shuni koᾶrsatdiki, Barkamol bugódoy navining unuvchanligi 98,5 %, nazorat 

sifatida olingan urugᾶlarda esa unuvchanlik 96,3 % koᾶrsatkich namoyon etdi. Bundan 

koᾶrinib turibdiki, Barkamol bugódoy navi nazorat namunalarga nisbatan 2,2 % 

unuvchanligi yuqori ekanligi maôlum boᾶldi. 

Kelgusida ushbu unuvchanligi yuqori boólgan Barkamol bugódoy navi boshqa 

belgilari boóyicha tadqiqotlar olib borish koózda tutilgan. 
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OᾶZBEKISTONDA 2-TOIFA QANDLI DIABET BILAN KASALLANGAN  

BEMORLARDA CYP2E1 GENINING UCHRASH CHASTOTASINI  

OᾶRGANISH 

Oᾶrmonaliyeva Sh.U.1, Reyimbergenova Z.A.1, Tsay E.A.1, 

Abduvohidova Y.O.2, Mirahmedova M.P.2, Esimova D.M.2, 

Nurmatova S.B.1, Ibragimova Sh.N.1, Dalimova D.A.1 

1Oliy taôlim, fan va innovatsiyalar vazirligi huzuridagi Ilgᾶor texnologiyalar markazi 

Oózbekiston, Toshkent sh., Olmazor tumani, Talabalar koóchasi, 96 
2Y.X.Toᾶraqulov nomidagi Respublika ixtisoslashtirilgan ilmiy-amaliy endokrinologiya tibbiyot 

markazi 

Oózbekiston, Toshkent sh., Mirzo-Ulugóbek t., Mirzo Ulugóbek shoh koóchasi, 56 

e-mail: ormanaliyevashakhlo@gmail.com 

Hozirgi kunda qandli diabet (QD) kasalligiga chalinish darajasi (soni) yildan yilga 

oᾶsib bormoqda. 2021-yilgi Xalqaro diabet federatsiyasi (XDF) hisob-kitoblariga koᾶra, 

537 million odam qandli diabet bilan kasallangan, bu raqam oᾶsishda davom etmoqda 

va barcha diabet holatlarining 95 % dan ortigᾶini tashkil qiladi. Oᾶzbekistonda qandli 

diabet bilan kasallanganlar soni Aniq.uz sayti maôlumotlariga koᾶra 245 mingdan ziyod 

kishini tashkil qiladi. 2-toifa QD - insulin barqarorligining progressiv metobolitik 

buzilish kasalligi hisoblanadi. Bu esa glyukoza almashinuvidagi nuqsonlarga va 

surunkali past darajadagi yalligᾶlanishlarga olib keladi. Maôlumki, irsiy omillar, 

turmush tarzi va atrof-muhit omillari diabetning rivojlanishida muhim ahamiyatga ega. 

P450 (CYP) sitoxromlaridagi genetik polimorfizmlar: CYP2C9, CYP2C19, CYP2J2 va 

CYP2E1 lar QD-2 rivojlanishida muhim ahamiyat kasb etadi. CYP2E1 geni 10 - 

xromosomaning 10q24.3 qismida joylashgan boᾶlib, dorilar, gormonlar va ksenobiotik 

toksinlar metabolizmida ishtirok etadigan fermentni kodlaydi. CYP2E1 ï bu jigarda 

yuqori darajada ifodalangan membrana oqsili boᾶlib, u umumiy jigar sitoxromi P450 

mRNKning deyarli 50 % va oqsilining 7 % ni tashkil qiladi. Demak, jigarda koᾶpchilik 

dorilar CYP2E1 taôsirida toᾶgᾶridan-toᾶgᾶri yoki tanadan oson ajralish yoᾶli bilan 

deaktivatsiyaga uchraydi. 

https://en.wikipedia.org/wiki/Membrane_protein
https://en.wikipedia.org/wiki/Membrane_protein
https://en.wikipedia.org/wiki/Excretion
https://en.wikipedia.org/wiki/Excretion
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Tadqiqot uchun qandli diabet bilan kasallangan 50 ta bemorlarning venoz qon 

namunalari olindi. Ushbu qon namunalaridan nukleosorbsiya metodi yordamida DNK 

ajratildi. Ajratib olingan DNK namunalarining sifati va miqdorini gel-elektroforez va 

spektofotometriya usullari yordamida aniqlandi. CYP2E1 genining rs2070676 

polimorfizmi genotiplarining uchrash chastotasi PZR amplifikatsiya usuli yordamida 

aniqlandi. 

Olingan natijalar va ularning tahlili. CYP2E1 geni rs2070676 polimorfizmining 

uchrash chastotasini aniqlash uchun QD-2 bilan kasallangan 50 ta bemorning qon 

namunalari olindi. Olingan namunalardan Diatom DNA Prep 100 toᾶplami yordamida 

DNK ajratildi. Genotiplarining uchrash chastotasi anishlash maqsadida TaqManÈ Drug 

Metabolism Genotyping Assays (Thermo Fisher Scientific, AQSh) toᾶplami yordamida 

ayni vaqtdagi PZR amplifikatsiya reaksiyasi amalga oshirildi. Olingan natijalarga koᾶra 

genotiplarning uchrash chastotasi quyidagini tashkil qildi: CC ï 36 ta (72 %), CG ï 

13ta (26 %), GG ï 1 ta (2 %). Ushbu polimorfizm boᾶyicha allellarning uchrash 

chastotasi quyidagicha boᾶldi: C allelining uchrash chastotasi 85%, G allelining uchrash 

chastotasi 15 %. 

Ensembl genom brauzeri maôlumotlariga koᾶra, dunyoda CYP2E1 geni 

rs2070676 polimorfizmining uchrash chastotasi 42 % ni tashkil qiladi, bizning 

populyatsiyamizda esa bu koᾶrsatkich 12-16,8 % ni tashkil qiladi. ʈopulyatsiyamizdagi 

muqobil G allelning uchrash chastotasi Yevropa populyatsiyasi (13 %) va Janubiy 

Osiyo (17 %) da uchrash chastotasiga yaqin. Amerikaliklar va Sharqiy Osiyo 

populyatsiyalarida G allelining chastotasi mos ravishda 18 % va 21 % ni tashkil qiladi, 

bu bizning aholimizga qaraganda bir oz yuqori. Biroq, afrikaliklarda G allelining 

uchrash chastotasi boshqa populyatsiyalardan oshib ketadi. 

Xulosa qilib aytganda, Oᾶzbekiston aholisida CYP2E1 genining rs2070676 

polimorfizmini aniqlash 2-toifa qandli diabet kasalligini rivojlanishida moyillikni erta 

aniqlash va oᾶz vaqtida davolash choralarini koᾶrish imkonini berishi mumkin. 
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GᾶOᾶZANING TURLARARO MONOSOMIK F 1 DURAGAYRIDA  

XROMOSOMA YETISHMOVCHILIKLARINI SSR MARKERLARI  

YORDAMIDA ANIQLASH  

Oᾶralov J.S.1, Sanamyan M.F.1, Boboxujayev Sh.U.1, Abdukarimov Sh.S.2 

1Mirzo Ulugᾶbek nomidagi Oᾶzbekiston Milliy Universiteti 

Oózbekiston, Toshkent sh., Talabalar shaharchasi., Universitet koᾶchasi, 4 
2OᾶzR FA Genomika va bioinformatika markazi 

Oózbekiston, Toshkent vil., Qibray tumani, Universitet koᾶchasi, 2 

e-mail: Jumanazar.uralov@rambler.ru 

Mirzo Ulugᾶbek nomidagi Oᾶzbekiston Milliy Universiteti Noyob Sitogenetik 

kolleksiya yaratilgan va ushbu kolleksiya dunyo ikkinchi oᾶrinda turadi. Hozirgi kunga 

qadar Sitogenetik kolleksiya tarkibida 100 dan oshiq monosomik liniya mavjud va 

ushbu monosomik liniyalar yagona getetik muhitda G.hirsutum L. turiga mansub 

boᾶlgan L-458 liniyasida asosida yaratilga. Mavjud monosomik liniyalarni hozirgi 

paytda 3/1 qismini molekular-genetik va translokant liniyalar yordamida sitogenetik 

tahlil amalga oshirildi va natijada qaysi xromosoma boᾶyicha etishmovchilik 

identifikasiya qilindi. Kolleksiya katta qismidagi monosomik liniya univalent 

xromosomani identifikasiya qilish ishlar davom etmoqda. Shu sababdan hozirda keng 

qoᾶllanilayotgan usullardan biri boᾶlgan DNK markerlar texnologiyasi yordamida 

aniqlash tadqiqotning maqsadi hisoblanadi. 

Sitogenetik kolleksiyaning Mo65 liniyasini univalentini identifikasiya qilish 

maqsadida G.barbadense L. turiga mansub boᾶlgan Pima 3-79 liniyasi bilan 

chatishtirildi va F1(ʄʦ65ʭPima 3-79) ushbu kombinasiyadan toᾶrta (60, 61, 62, 63) oila 

olindi. Ushbu oilalarda sitogenetik tahlillar oᾶtkazilda va natijada duragay oᾶsimliklarni 

meyozning metafaza I bosqichining konyugatsiya tahlilida oᾶkazilda va ikkita 

monosomik (604 va 6110) oᾶsimliklarida 25 bivalent va bitta kichik oᾶlchamdagi 

univalent aniqlandi. Aniqlangan kichik oᾶlchamga ega boᾶlgan univalent uchun 

gᾶoᾶzaning Dt-subgenomi boᾶyicha 13 ta xromosomasiga yaôni 14 chi xromosomadan 

26 chi xromosomagacha har bir xromosoma spesifik boᾶlgan SSR- mikrosatellit 

markerlari 4 tadan 12 tagacha tanlab olindi. 

mailto:Jumanazar.uralov@rambler.ru
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Birinchi avlod F1(ʄʦ65ʭPima 3-79) monosomik (604 va 6110) duragaylardan 

barg toᾶqimalari olinib STAB usuli yordamida genom DNK lari ajratildi. Ajratib 

olingan DNK namunalari bilan SSR markerlar yordamida PZR skriningi oᾶtkazildi. 

PZR tahlili maôlumotlarini genotipik tahlili; 14-xromosoma boᾶyicha 4 xil tipdagi 

(BNL, MUSS, Gh, CIR) 9 ta SSR markerlaridan foydalanildi. BNL3267, BNL3932, 

BNL3545 praymerlarida polimorfizm kuzatildi Gh067 esa monomorf ekanligi PZR 

tahlilida kuzatildi. Xuddi shu tartibda, 15-xromosoma 4 ta praymerga qoᾶyildi, 

BNL3902 da polimorfizm kuzatildi. Qolgan uchta praymer monomorf. 16-xromosoma 

12 ta praymerga qoᾶyildi, 7 tasida polimorfizm kuzatildi. 17-xromosoma boᾶyicha 4 ta 

praymerga qoᾶyildi, 2 tasida BNL2496 va JESPR0304 da polimorfizm kuzatildi hamda 

CIR112 praymeri monomorf ekanligi kuzatildi. 18-xromosoma 4 ta praymer qoᾶyildi, 

BNL4079, BNL2544, BNL3280 polimorf va TMB1231 monomorf ekanligi aniqlandi. 

19-xromosoma 9 ta praymerga qoᾶyildi, Gh109, NAU1221, BNL3347, Gh182 lar 

polimorf, NAU2816 praymeri monomorf. 20-xromosoma uchun 7 ta praymer qoᾶyildi, 

TMB1630, BNL3646, BNL3993 praymerlarida polimorfizm kuzatildi. 21-xromosoma 

uchun qoᾶyilgan BNL1705, BNL1034, BNL3171, BNL3649 praymerlarida 

polimorfizm kuzatildi. 22-xromosoma uchun 8 ta praymer qoᾶyildi hamda DPL0489 

praymerida polimorfizm kuzatildi. 23-xromosoma 4 ta praymerga qoᾶyildi. BNL3383 

va BNL3511 polimorf, BNL2611 hamda BNL3858 monomorf ekanligi aniqlandi. 24-

xromosomaga ham 4 ta praymer qoᾶyildi, ulardan uchtasi BNL2568, BNL3638, Gh171 

da polimorfizm kuzatildi. 25-xromosoma uchun 6 ta praymer qoᾶyildi, BNL3190, 

BNL3806, BNL3103 praymerlari polimorf ekanligi aniqlandi. 26-xromosoma uchun 

olingan 4 ta praymerlardan BNL3368 va BNL840 lar polimorf ekanligi aniqlandi. 

Shunday qilib, tadqiqot uchun 13 ta xromosoma uchun mos boᾶlgan jami 79 ta 

SSR-markerlaridan foydalandik. Tadqiqotlarimiz Mo65 liniyasida xromosoma 

yetishmovchiligi 14 dan 26-xromosoma juftida emasligini koᾶrsatdi va shu sababdan 

tadqiqotlarni 1 dan 13 chi xromosomalar hos boᾶlgan SSR-markerlari yordamida tahlil 

qilish ishlari davom etiriladi. 
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ARTEMI ZININ ISHLAB CHIQARISHNI KUCHAYTIRISH UCHUN  

SOMATIK EMBRIOGENEZDA GORMONLARNING AHAMIYATI  

Raxmanov B.K., Imamxodjayeva A.S., Ubaydullayeva X.A., Usmonov D.E., 

Muxtorov A.T. Shermatov Sh.E., Buriyev Z.T., Abdurahmonov I.Y. 

OᾶzR FA Genomika va bioinformatika markazi 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Universitet koᾶchasi, 2 

e-mail: bakhtiyor.rakhmanov@gmail.com 

Artemisia annua oᾶsimligidan olingan kuchli boᾶlgan artemizinin moddasi 

bezgak, saraton, virusli va bakterial patogenlarga qarshi kurashda katta terapevtik 

ahamiyatga ega. Biroq, artemizininning oᾶsimlikdan olish tabiiy taôminoti cheklangan 

boᾶlib, muqobil ishlab chiqarish usullarini talab qilinadi. Somatik embriogenez 

artemizinin ishlab chiqarish uchun istiqbolli yondashuv sifatida foydalanilib, 

oᾶsimliklarni tez koᾶpaytirish va genetik bir xil oᾶsimlik materiallarini olish 

imkoniyatlarini beradi. Gormonlar somatik embriogenezda, hujayralarni qayta 

dasturlashda, embriyon rivojlanishida va ikkilamchi metabolit biosintezida koᾶp qirrali 

rol oᾶynaydi. Indol-3-sirka kislotasi (IAA) va 2,4-dixlorfenoksi uksus kislotasi (2,4-D) 

kabi auksinlar Artemisia annua eksplantlarida embriogenik xususiyatni boshlash va 

somatik embriogenezni qoᾶzgᾶatish uchun juda muhimdir. Auksinlarning optimal 

kontsentratsiyasi va qoᾶllash strategiyasi embriogenik kallusning shakllanishiga va 

embrionning keyingi rivojlanishiga yordam berish uchun juda muhimdir. 

Sitokininlar, jumladan kinetin va benziladenin (BA) somatik embriogenez 

davrida hujayra proliferatsiyasi, differentsiatsiyasi va embrionning rivojlanishini 

ragᾶbatlantirish orqali auksinlarni toᾶldiradi. Auksin va sitokinin darajasi oᾶrtasidagi 

muvozanat embriogenik potentsialni saqlab qolish va proliferatsiyadan differentsiatsiya 

fazalariga oᾶtishni tartibga solish uchun juda muhimdir. Bundan tashqari, gibberellinlar 

(GA) va etilen artemizinin biosinteziga kontekstga bogᾶliq boᾶlsa-da, gormonlar oᾶzaro 

taôsirini, hujayra uzayishi va organogenezni modulyatsiya qilish orqali somatik 

embriogenez jarayonlariga taôsir qiladi. 
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Izlanishlarimizda somatik embriogenez va artemizinin ishlab chiqarishni tartibga 

solishda gormonlarning murakkab oᾶzaro taôsirini oᾶrganilib borilmoqda. 

Tadqiqotlarimiz natijasida somatik embriogenezdan olingan kulturalarda embriogenik 

samaradorlikni va artemizinin toᾶplanishini oshirishga erishish mumkin. 

Bu kabi tadqiqotlar keng miqyosda turli materiallarda somatik embriogenez, gen 

muxandisligi, epigenetika, biokimyo va metabolomika tahlillarini olib borib 

artemizinin ishlab chiqarishni nisbatan oshirishga erishish imkonini beradi va bu orqali 

virusli, bezgak va saraton kabi global havfli kasalliklarga qarshi samarali kurash 

choralari ishlab chiqish imkoniyatlariga erishish mumkin. 

 

ABIOTIK STRESS SHARTLARIGA GᾶOᾶZA TOLERANTLIGI 

METABOLOMIKASI  

Raxmatova N.R., Imamxodjaeva A.S., Kushakov Sh.O., Buriev Z.T. 

OᾶzR FA Genomika va bioinformatika markazi 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Universitet koᾶchasi, 2 

e-mail: rakhmatova_nodira@mail.ru 

Tuz stressi butun dunyo boᾶylab ekinlarning metabolizmi va unumdorligiga taôsir 

qiluvchi abiotik stressning zararli omillaridan biri hisoblanadi. Tuproqdagi yuqori tuz 

miqdori fotosintez, ferment faolligi, minerallarning soᾶrilishi va assimilyatsiyasi, 

oqsillarni ifodalash va gormonlar almashinuvi kabi bir qator asosiy fiziologik 

jarayonlarga taôsir qiladi. 

Shu munosabat bilan, turli usullar (fiziologiya, biokimyo, biotexnologiya 

usullari) kombinatsiyasi asosida oᾶsimlik resurslarining noqulay abiotik sharoitlarga 

chidamliligini oᾶrganish va baholash zarurati tugᾶiladi. Oᾶsimliklarning stressga 

chidamliligini baholashda proteomika va metabolomika usullaridan foydalanish 

muhum va dolzarbdir. 

Tuz stressi nafaqat oᾶsimliklarda ion va osmotik muvozanatni keltirib chiqaradi, 

balki oksidlovchi stressga olib keladigan reaktiv kislorod turlarining (RKT) 
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toᾶplanishiga olib keladi. Koᾶpgina oᾶsimliklar osmotik stressga osmoprotektorlarni 

toᾶplash orqali javob beradi va baôzi oᾶsimliklar RKTni yoᾶq qiladigan antioksidant 

mexanizmlarga ega. Oᾶsimliklarning RKTni qabul qilish tizimlari turli antioksidant 

fermentlardan, jumladan superoksid dismutaza (SOD), katalaza (CAT), askorbat 

peroksidaza (APX) va glutation reduktaza (GR), va askorbin kislotasi (AsA), 

shuningdek, kamaytirilgan glutation (GSH) kabi baôzi fermentativ boᾶlmagan 

antioksidantlardan iborat. Bundan tashqari, oᾶsishni tartibga solish bilan bogᾶliq baôzi 

genlar oᾶzgaruvchan muhitga moslashish uchun induktsiya qilinadi yoki repressiya 

qilinadi. Bu mexanizmlarning barchasi, hali aniqlanmagan baôzilari bilan bir qatorda, 

stressli sharoitlarda oᾶsimliklarning oᾶsishiga yordam beradi. 

Koᾶpgina paxtadagi stress tadqiqotlar, shuningdek, tuzga moslashish jarayonida 

auxin, sitokinin (CK), gibberellin (GA), abtsis kislotasi (ABʂ), etilen, brassinosteroid 

(BR), jasmonat (Jʂ) va salitsil kislotasi (Sʂ) kabi fitogormonlar ishtirok etishini 

tasdiqladi. 

Jahon adabiyotida qayd etilishicha, G. hirsutumda fermentlanmaydigan saxaroza 

1 protein kinaz 2 ( GhSnRK2 ) ning haddan tashqari koᾶpayishi, abstsiz kislotasi (ABK) 

signalizatsiya yoᾶlida ijobiy regulyator rolini oᾶynaydi va tuz stressiga chidamlilikni 

oshiradi. Biroq, paxtaning tuz stressiga chidamliligining molekulyar asoslari hali ham 

aniqlanishi kerak. 

Ushbu tadqiqotda shoᾶrga chidamli gᾶoᾶza koᾶchatlarning bargidagi erkin prolin 

va salitsilat kislotasi, aminokislotalarning sifat va miqdoriy tarkibini qiyosiy tahlili 

aniqlandi. Tuzlarning ortib borayotgan konsentratsiyasi oqsillarning ishini 

faolsizlantirib, ularning sintezini toᾶxtatadi. Shu bois osmotik stressni oldini olish 

uchun osmoregulyatsiya zarurligi tekshirildi va muhim koᾶrsatkichlardan biri 

fotosintetik tizimning funktsiyasini aniqlandi. 

Aminokislotalarning tarkibi, albatta oᾶsish va rivojlanish jarayonlari bilan 

chambarchas bogᾶliq, chunki rivojlanish davrida aminokislotalarning bargdan qaytishi 



 ñGenetika, genomika va biotexnologiyaning zamonaviy muammolariò anjumani toóplami. 

 
 

 

72 

va oqsil sintezida ishlatilishining oᾶzgarishiga olib keladi. Erkin va oqsilli 

aminokislotalar tarkibidagi oᾶzgarishlar fotosintez jarayoni bilan bogᾶliq boᾶlishi 

mumkin, aminokislotalar barglarga ildizlardan etkazib berilib, ular hosil boᾶladigan 

oᾶsimlik boᾶylab harakatlanish natijasida katta miqdorda va katta xilma-xillikda 

boᾶlishi mumkinligi aniqlandi. 

Tuproqda oᾶsimliklarni yetishtirishda orttirilgan NaCl taôsiriga javobini aniqlash 

orqali gᾶoᾶza genotiplarining xususiyatlari va shoᾶrlanishga chidamliligini oᾶrganildi. 

Proteomik komponent - prolin miqdorini aniqlashda nazorat variantida uning 

toᾶplanishi nechchi foizni tashkil etishi va salitsilat kislotasi, aminokislotalarning sifat 

va miqdoriy tarkibini qiyosiy tahlili aniqlandi. Gᾶoᾶza genotipining tuzga chidamliligi 

oᾶrganildi. Shunday qilib, tadqiqot natijalari shuni koᾶrsatdiki, oᾶsimliklar NaCl 

eritmalari bilan ishlov berilganda stressga chidamlilik koᾶrsatkichlari sezilarli darajada 

oshdi, stress komponentining konsentratsiyasi ortishi bilan fitogormonning tarkibi 

oshdi. 

 

ARTEMI ZININ MODDASINING MIQDORI VA SIFATINI ANIQLASH  

Raxmanov B.K., Imamxodjayeva A.S., Ubaydullayeva X.A., Usmonov D.E., 

Muxtorov A.T., Mirzaxmedov M.H., Shermatov Sh.E., 

Buriyev Z.T., Abdurahmonov I.Yu. 

OᾶzR FA Genomika va bioinformatika markazi 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Universitet koᾶchasi, 2 

e-mail: bakhtiyor.rakhmanov@gmail.com 

Artemisia oᾶsimliklari oᾶzlarining dorivor va aromatik xususiyatlari bilan ajralib 

turadi, ular hali kam oᾶrganilgan yangi biokimyoviy xilma-xillikni namoyish etadi. 

LC-MS/MS metodologiyasi metabolitlarni aniq identifikatsiyalash va tavsiflash 

imkonini beradi, bu oᾶsimliklarning kimyoviy tarkibiy qismlarini chuqurroq 

tushunishga yordam beradi. LC-MS/MS suyuqlik xromatografiyani ajratish va massa 

spektrometriyasini aniqlashning ketma-ket jarayoni orqali ishlaydi. Dastlab, Artemisia 
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namunalaridan olingan metabolitlar qutblilik va molekulyar ogᾶirlik kabi fizik-

kimyoviy xususiyatlariga qarab xromatografik ajratiladi. Ushbu ajratish bosqichi 

individual metabolitlarni izolyatsiya qilish, shovqinlarni minimallashtirish va 

sezgirlikni oshirish imkonini berdi. 

Keyinchalik, ajratilgan metabolitlar massa spektrometriga kiritildi, u erda ular 

yuqori energiyali toᾶqnashuvlar yordamida ionlashtirildi va parchalanadi. Keyin 

olingan ionlar ularning massa-zaryad nisbati va parchalanish asosida tahlil qilinadi, bu 

esa maxsus metabolitlarni aniqlash imkonini beradi. Olingan spektrlarni mos yozuvlar 

maôlumotlar bazalari va haqiqiy standartlar bilan taqqoslash orqali metabolitlar 

ishonchli tarzda aniqlanadi va izohlanadi. 

LC-MS/MS tahlili Artemisia turlari ichida flavonoidlar, terpenoidlar, alkaloidlar 

va fenolik moddalarni oᾶz ichiga olgan turli xil metabolitlarni aniqlash imkonini beradi. 

Taôkidlash joizki, metabolitlar tarkibida turlarga xos farqlar kuzatiladi, bu har bir 

Artemisia turining noyob biokimyoviy profillarini oᾶrganiladi. Bunda aniqlangan 

modda- topilmalar Artemisia oᾶsimliklarining fitokimyoviy xilma-xilligi haqida 

qimmatli tushunchalar beradi va ularning tibbiy va ekologik ahamiyatini yanada 

chuqurroq oᾶrganish uchun asos yaratadi. 

Umuman olganda, LC-MS/MS asosidagi metabolomika Artemisia 

oᾶsimliklarining murakkab kimyoviy tarkibini aniqlash uchun kuchli vosita boᾶlib, 

misli koᾶrilmagan sezgirlik, oᾶziga xoslik va analitik aniqlikni taôminlaydi. Ushbu 

tadqiqot oᾶsimlik biokimyosi haqidagi tushunchamizni rivojlantirish va tabiiy 

mahsulotlarning terapevtik salohiyatidan foydalanishda metabolomik 

yondashuvlarning potentsialini taôkidlaydi. 
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METABOLITLARNI MASS SPEKTROMETRIYA USULI YORDAMIDA  

TAHLIL QILISH  

Raxmanov B.K., Imamxodjayeva A.S., Ubaydullayeva X.A., Usmonov D.E., 

Shermatov Sh.E., Buriyev Z.T., Abdurahmonov I.Yu. 

OᾶzR FA Genomika va bioinformatika markazi 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Universitet koᾶchasi, 2 

e-mail: bakhtiyor.rakhmanov@gmail.com 

Artemisia oᾶsimlik turlari farmakologik va ekologik ahamiyati bilan dunyoda 

mashhur, ammo ularning metabolit profillarini har tomonlama tavsiflash murakkab 

vazifalardan hisoblanadi. Tadqiqotlarimizda nazorat sifatida Artemisia turi va tajribada 

transgen oᾶsimliklarimizning toᾶliq metabolomik tahlilini oᾶtkazish uchun tandem 

massa spektrometriyasi (LC-MS/MS) bilan birgalikda suyuq xromatografiyadan keng 

foydalanmoqchimiz. Ushbu yondashuv orqali biz ushbu oᾶsimliklarning murakkab 

biokimyoviy tarkibiga oydinlik kiritib, turli xil metabolitlarni muvaffaqiyatli aniqlash 

va tavsiflash imkoniyatiga ega boᾶlamiz. 

LC-MS/MS tahlili orqali nazorat va transgen tajriba oᾶsimliklarda metabolitlar 

tarkibida farqlarni biokimyoviy xilma-xillikni aniqlanishi mumkin. Shunisi e'tiborga 

loyiqki, har bir tur flavonoidlar, terpenoidlar, alkaloidlar va fenolik moddalar kabi 

noyob ikkilamchi metabolitlarning mavjudligi bilan ajralib turadigan alohida metabolik 

belgilarni namoyish etadi. Ushbu topilmalar Artemisia oᾶsimliklari va genlarining 

terapevtik salohiyatidan foydalanishda turlarga xos metabolik profillarni hisobga olish 

muhimligini taôkidlaydi. 

Bundan tashqari, bioaktiv metabolitlarni aniqlash Artemisia turlarining 

farmakologik xususiyatlari haqida tushuncha beradi, bu esa yangi terapevtik vositalarni 

ishlab chiqish uchun asos yaratadi. Bundan tashqari, metabolit yoᾶllarining aniqlanishi 

Artemisia oᾶsimliklarining ekologik rolini, shu jumladan ularning boshqa organizmlar 

bilan oᾶzaro taôsirini va atrof-muhitning stress omillariga moslashishini 

tushunishimizga yordam beradi. 
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Umuman olganda, LC-MS / MS asosidagi metabolomika Artemisia turlarining 

va artemizinin biosinteziga aloqador genlarning turli oᾶsimliklarga kiritilgach ularda 

kimyoviy xilma-xillikni aniqlash va ularning dorivor va ekologik ahamiyatini oᾶrganish 

uchun kuchli vositadir. Kimyo va biologiya oᾶrtasidagi tafovutni bartaraf etish orqali 

metabolomika oᾶsimliklar metabolizmini yaxlit tushunish imkonini beradi va tibbiyot, 

qishloq xoᾶjaligi va atrof-muhitni boshqarishda potentsial qoᾶllanilishi mumkin boᾶlgan 

bioaktiv birikmalarni kashf qilishni osonlashtiradi. Ushbu tadqiqot inson salomatligi va 

atrof-muhit barqarorligi uchun Artemisia oᾶsimliklarining artemisinin kabi boshqa 

noyob moddalarining toᾶliq salohiyatidan foydalanishga qaratilgan kelajakdagi 

tadqiqotlar uchun asos yaratadi. 

 

MAôLUMOT BAZALARIDAN FOYDALANGAN HOLDA AYRIM HBV 

GENOMLARINING BIOINFORMATIK TAHLILI  

Yoᾶldoshxonov A.A., Ayubov M.S., Yusupov A.N. 

OᾶzR FA Genomika va bioinformatika markazi 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Universitet koᾶchasi, 2 

e-mail: yoldoshxonovazamat9gmail.com 

Gepatit B virusi (HBV) butun dunyo boᾶylab taxminan ikki milliardga yaqin 

odamlarga taôsir etgan. Shundan yer shari aholisining 240 milliondan ortigᾶi gepatit B 

virusini surunkali tashuvchisi boᾶlib, ularda jigar sirrozi va gepatotsellyulyar karsinoma 

kabi jiddiy asoratlar rivojlanishi mumkin. Gepatit B virusi DNKli virus boᾶlishiga 

qaramay u replikatsiya strategiyasi tufayli yuqori mutatsiya chastotasiga ega, bu esa 

replikatsiyaning har bir siklida bir xil boᾶlmagan koᾶplab variantlarni ishlab chiqarishga 

olib keladi. Maôlumki, HBV ning A dan I gacha boᾶlgan 10 ga yaqin genotiplari 

mavjud. Biz quyidagi tadqiqotda HBV genotiplaridagi mutatsiyalarni tahlil qilishni 

maqsad qildik. Tadqiqot obyekti sifatida virusning A, B, C, D va E genotiplarining har 

biridan 4 tadan namunalar tanlab olinib, referens genomlar (LC519794.1, LC753641.1, 

LC753644.1 LC519789.1, LC513651.1, AB846650.1) bilan taqqoslandi va ular 
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oᾶrtasidagi oᾶzaro oᾶxshashliklar hamda mutatsiyalar tahlil qilindi. Maôlumotlar tahlil 

qilishda MAFFT va AliView dasturlaridan foydalanildi. Olingan bioinformatik tahlil 

natijalariga koᾶra, HBV genotiplarida umumiy mutatsiyalar 176-238 ta oraligᾶida 

boᾶlib, shundan A genotipda 81/95, B genotipda 85/71, C genotipda 130/108, D 

genotipda 63/88, E genotipda 67/94, H genotipda 67/133 ta sinonim/missense 

mutatsiyalar ekanligi aniqlandi. Mutatsiyalarning asosiy qismi genomning P genida 

yuqori darajada ekanligi kuzatildi. Bunga sabab ushbu gen virusning replikatsiyasi 

jarayonida muhim rol oᾶynaydi. Bu esa oᾶz navbatida HBV vaksinalari samaradorligini 

pasaytiradi. Shu sababli turli hududlardan toᾶplangan HBV genotiplarini va sub-

genotiplari genomini bioinformatik tahlil qilish orqali muhim mutatsiyalarni aniqlash, 

zamonaviy vaksinalar ishlab chiqarish va davolash jarayonini osonlashtirish uchun 

foydali boᾶladi. 

 

NAMANGAN VILOYATI GóOóZA EKIN MAYDONLARIDAN 

AJRATILAGAN FUSARIUM TURKUMI ZAMBURUGóLARINING 

MOLEKULYAR GENETIK IDENTIFIKATSIYASI  

Xamdullayev Sh.A., Bozorov T.A., Sherimbetov A.G., Roózmetov D.R. 

OózR FA Genetika va oósimliklar eksperimental biologiyasi instituti 

Oózbekiston, Toshkent viloyati, Qibray tumani, Yuqori yuz 

e-mail: xamdullayevshuxrat@gmail.com 

Dunyo miqyosida rivojlangan mamlakatlarda qishloq xoójaligining aksariyat 

tarmoqlarida tuproq unumdorligi, atrof-muhitning oózgarishi va turli qishloq xoójalik 

ekinlarining hosildorligini intensiv oshirib borishda patogen mikroorganizmlarni 

turlarini aniqlash va ularga qarshi kurash choralarini ishlab chiqish muhim hisoblanadi. 

Oózbekiston Respublikasining asosiy qishloq xoójalik ekinlaridan boólgan 

góoózaning xalq xoójaligidagi ahamiyati nihoyatda kattadir. Hozir kunda qishloq 

xoójaligi yerlarida notoógóri agrotexnika ishlari olib borilishi va iqlim oózgarishi sababli 

tuproq mikroflorasi oózgarib, fitopatogen mikroorganizmlar miqdori oshib bormoqda, 

bu esa oóz navbatida qishloq xoójaligi ekinlarining hosildorligi pasayishiga sabab 
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boóladi. 

Respublikamizning paxta ekin maydonlarining fitosanitar nazoratini oóz vaqtida 

sifatli amalga oshirish hamda góoóza ekinini zararlovchi fitopatogen zamburugólarning 

tur tarkibini aniqlash dolzarb vazifalardan biridir. Shu nuqtai nazardan bizning 

tadqiqotlarimiz Namangan viloyatining Paxtachilik kengashi faoliyati yoólga qoóyilgan 

Pop tumanida góoózaning Andijon-35 navi ekilgan dalalari fitosanitar nazoratdan 

oótkazilganda, oósimliklar organlarida kasallanish simptomlari borligi, yaôni, ildiz 

chirish, ildiz boógózi chirishi, barglarning dogólanishi, poyaning soólgani va har-xil 

dogólar bilan kasallanganligi aniqlandi. 

Olingan oósimliklarda kasallik simptomlari vizual aniqlanib, ayrim namunalarda 

tashqi belgilari aniq, baôzilarida qisman va yashirin boólib, ulardan tayyorlangan 

gerbariylarga yigóilgan vaqti va joyi, tuproq namunalarida esa joyi belgilab qoóyildi. 

Kasallangan oósimliklar va 10, 20 va 30 sm. chuqurlikdagi tuproq namunalari maxsus 

idishlarda mikologik tahlil qilish uchun olib kelindi. 

Ajratib olingan 9 ta Fusarium turkumi monosporali izolyatlarining morfologik 

va molekulyar-genetik identifikatsiyasi amalga oshirildi. Fusarium turkumi turlari 

monosporali izolyatlarining morfologik va molekulyar-genetik identifikatsiyasi katta 

ahamiyatga ega. Bu turkum vakillarining morfologik jihatdan bir-biriga juda 

oóxshashligi, har xil ozuqa muhitlarida turli pigmentlar hosil qilishi, ularning 

morfologik identifikatsiyasida bir qancha muammolar keltirib chiqaradi. 

Ajaratib olingan zamburugó namunalaridan DNK ajratish uchun ñInvitrogen 

PureLinkÊ Genomic DNA Mini Kitò (Thermo Fisher, USA) reaktivlaridan 

foydalanildi. Ajratib olingan DNK namunalari Tef-1Ŭ (translation elongation factor 

1Ŭ), TUBB (ɓ-tubulin) genlari va ITS1, ITS2 (Internal transcribed region of the nuclear 

rDNA spacers) regionlari boóyicha quyidagi praymerlar bilan amplifikatsiya qilindi. 

Tef-1Ŭ - TGCGGTGGTATCGACAAGCGT /AGCATGTTGTCGCCGTTGAAG 

TUBB - GGTAACCAAATCGGTGCTGCTTTC/ACCCTCAGTGTAGTGACCCTTGGC 
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ITS1, ITS2 - TCCGTAGGTGAACCTGCGG/ TCCTCCGCTTATTGATATGC 

PZR mahsulotlari tozalandi hamda izolyatlarning qaysi turlarga mansubligi ITS 

regioni va tef-1Ŭ (EF), TUBB (Bt2) genlari fragmenti boóyicha singer sekvens qilindi. 

Olingan nukleotidlar ketma-ketligi maôlumotlari qayta ishlandi va NCBI elektron 

maôlumotlar bazasining Fusarium turlarining sekvenslari bilan solishtirilib, 

tekshirilayotgan izolyatlarning turi aniqlanadi. 

Namangan viloyati Pop tumani góoóza ekin maydonlarining tuproq qatlamlarida 

asosan F. oxysporum, F. solani, F. brachygibbosum, F. equiseti, F. Proliferatum kabi 

turlari va kasallangan oósimliklarida F. oxysporum, F. solani, va F. verticillioides turlari 

ajratib olinganligi aniqlandi. 

F. oxysporum zamburugóini 2 ta shtammining ITS regionlariga asoslangan tur 

sekvensi boóyicha olingan natijalar NCBI maôlumotlar bazasida OR976459 va 

OR976455 ID raqamlari bilan roóyxatdan oótkazildi. 

 

KARTOSHKA ( SOLNIUM TUBEROSUM) STPHYB GENINING  

HARORATGA JAVOB REAKSIYASI  

Xusanbayeva Sh.R., Usmanov D.E., Mirzaxmedov M.X. 

OᾶzR FA Genomika va bioinformatika markazi 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Universitet koᾶchasi, 2 

e-mail: shakhnozakhusanbayeva@gmail.com 

Harorat oósimliklarning tarqalishi hamda ularning oósishi va rivojlanishida asosiy 

omil hisoblanadi. Oósimliklar asosan statik holatda boólib, haroratning kichik farqlariga 

juda sezgir boólib shunga mos ravishda oóz shaklini oózgartirib boradi. Atrof-muhitning 

yuqori haroratlari taôsirida yuzaga keladigan morfologik oózgarishlar toóplami issiqlik 

kuchlanishi diapazonidan past boólib, ular birgalikda termomorfogenez deb ataladi. 

Termomorfogenez oósimliklar urugóining unib chiqish vaqti, noqulay iqlim sharoitidan 

himoya qilish va shu muhitlarga moslashish uchun yordam beradi. Issiq harorat, 

shuningdek, oósimliklarning soyasi tufayli yuzaga keladigan past yorugólik darajasi 
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ildizlarning oósishiga yordam beradi, bu koóchatlarga issiqlik stressini va qoóshni 

oósimliklarning soyasidan qochish imkonini beradi. Termomorfogenez asosida yotgan 

molekulyar genetik sxemalarni tushunish iqlim oózgarishi sharoitida dolzarbdir, chunki 

bu bilimlar issiqqa chidamlik ekin navlarini yaratish va koópaytirish uchun asos boóladi. 

Yuqori harorat bilan bir qatorda past harorat ham oósimliklarning oósishi va 

rivojlanishiga salbiy taôsir koórsatuvchi omil hisoblanadi. Evolutsiya natijasida 

oósimliklar atrof muhit haroratining oózgarishiga moslashib borgan. Buning natijasida 

moótadil iqlim sharoitida oósuvchi oósimliklar past haroratda oósishga adaptatsiya 

qilgan. Bunday noqulay sharoitlarga moslashishida bir necha genlar oilasining 

ahamiyati katta. Shunday genlar oilasidan biri bu fitoxrom genlar oilasidir. Ushbu oila 

vakillarining vazifalari koópgina oósimliklarda oórganilgan boólib, ular oósimliklarni 

oósish va rivojlanishi keng spektrida asosiy rol oóynashligi aniqlangan. Soónggi yillarda 

olib borilgan tadqiqotlarga koóra fotoretseptor genlar asosan yorugólikning turli 

toólqinlariga javob bersada, ularning boshqa genlar bilan bogólanishi natijasida 

osimliklarning haroratga boólgan javob reaksiyasida ham ishtrok etishini koórsatdi. 

Xususan, phyB geni toógóridan-toógóri genlar promouter qisimlari bilan haroratga 

bogóliq holda bogólanishi ilmiy manbalarda keltirilgan. Bu esa PhyB genini 

oósimliklarda termosensorlik xususiyati boshqarilishida ishtrok etishini koórsatadi. 

Yuqorida keltirilgan malumotlardan kelib chiqib tadqiqotlarimizda kartoshka 

oósimligida StPhyB genini CRISPR\Cas 9 texnologiyasi yordamida oórganishga qaror 

qilindi. Bu ishlar natijasida erta gullovchi va yuqori haroratga chidamli kartoshka 

oósimliklarini olish rejalashtirilgan. Hozirda somatik embriogenez jarayonlari olib 

borilmoqda. 
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FAR1-RELATED SEQUENCE (FRS) GENLAR OILASI VAKILLARINING  

OóSIMLIK RIVOJLANISHIGA T AôSIRI  

Sharifjonov A.A.1,2, Usmanov D.E.1, Tashmuhammedova Sh.S.2, 

Sobirov B.M.1, Butayev M.1,2, Buriev Z.T.1 

1OᾶzR FA Genomika va bioinformatika markazi 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Universitet koᾶchasi, 2 
2Mirzo Ulugᾶbek nomidagi Oᾶzbekiston Milliy Universiteti 

Oᾶzbekiston, Toshkent shahar, Olmazor tumani, Universitet koᾶchasi, 4 

e-mail: abrorbeksharifjonov9@gmail.com 

Yorugólik, harorat va suv oósimliklarning rivojlanishi uchun eng muhim omillar 

hisoblanib, ekilgan urugólarning unib chiqishi, ildiz hosil qilishi, gipkotilning uzayishi, 

barglarning oósishi, gullashi yoki ularning keyingi rivojlanishida asosiy rol oóynaydi. 

Bu taôsirlar ostida hujayra devori qalinlashadi, yupqalashadi va saqlanadi. Shu 

orqali dinamik oózgarishlarga sabab boóladi. Hujayra oósishi hujayra devoridagi 

sellyuloza, gemitsellyuloza va pektinning shakllanishida ham taôsir koórsatadi. FAR1-

RELATED SEQUENCE (FRS) genlar oilasining funksiyasini pasayishi oósimliklarda 

hujayra uzayishiga ijobiy taôsir koórsatadi. Bu esa albatta oósimliklarda gipokotil 

uzayishiga olib keladi. FRS genlar oilasi vakillari model oósimlik Arapidopsis 

thalianada yaxshi oórganilgan boólib, ularning 12 ta vakili aniqlangan. Ilmiy izlanishlar 

natijasida oddiy nur va uzoq qizil nur ostida oóstirilgan oósimliklarni taqqoslash shuni 

koórsatdiki qizil nur ostida oóstirilgan oósimliklarda FRS genining ekspressiyalanishi 

oddiy nur sharoitda oóstirilgan oósimliklarga nisbatan yuqori ekanligi aniqlangan. 

Soóngra qizil nur ostida oóstirilgan oósimliklarda nazorat yaôni oddiy nur ostida 

oóstirilgan oósimliklarga nisbatan kech gullash va gipokotilning qisqarishi kuzatilgan. 

A.thailana oósimligida FRS genlar oilasi vakillarini funksiyasini pasaytirilishi ularda 

gipokotil uzayishi va erta gullash holatlarini koórsatgan. 

Shu sababli ham biz qishloq xoójaligi uchun muhim hisoblangan góoóza 

oósimligida FRS genlar oilasi vakillarini aniqlash orqali ularning funksiyasini RNK 

interferensiyasi texnologiyasi yordamida oórganmoqdamiz. Hozirda góoózaning 

G.hirsutum turi genomida mavjud FRS genlar oilasi vakillarini aniqlash va ular ustida 

bioinformatik ishlar amalga oshirilmoqda. 

mailto:abrorbeksharifjonov9@gmail.com
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POMIDOR  (Solanum lycopersicum) OᾶSIMLIGI NING  TYLCV VIRUSI GA 

CHIDAMLILI GINI  OSHIRISH  

Sultonova F.A.1,2, Usmanov D.E.2, Sobirov B.M.2, Sharifjonov A.A.1,2, 

Butayev M.I.1,2, Alijonova M.T.1,2, Abduvohidov.S.N.1,2, 

Shermatov Sh.E.2, Buriev Z.T2. 

1Mirzo Ulugᾶbek nomidagi Oᾶzbekiston Milliy Universiteti 

Oᾶzbekiston, Toshkent shahar, Olmazor tumani, Universitet koᾶchasi, 4 
2OᾶzR FA Genomika va bioinformatika markazi. 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Universitet koᾶchasi, 2 

e-mail: farzonaaa08@gmail.com 

Pomidor barglari sariq jingalak virusi (TYLCV) Begomovirus turkumi va 

Geminiviridae oilasiga kiradi. Bu virus tropik va subtropik mintaqalarda keng tarqalgan 

boᾶlib asosiy xoᾶjayini pomidor oᾶsimligi hisoblanadi. Boshqa loviya (Phaseolus 

vulgaris), qalampir (Capsicum annum), qovoq (Cucurbitapepo), petuniya (Petunia 

hybrida), tamaki (Nicotiana tabacum) va lisianthus (Eustoma grandiflorum) shu kabi 

madaniy oᾶsimliklarni ham zararlashi kuzatuvlar natijasida aniqlangan. TYLCV ilk bor 

Isroilda 1930-yillarda aniqlangan boᾶlib hozirda dunyoning 30 dan ortiq 

mamlakatlarida pomidor yetishtiruvchi xoᾶjaliklarga jiddiy zarar etkazmoqda. 

TYLCV virusi 2787 nukliotid uzunligidagi bir zanjirli xalqasimon RNK 

molekulasidan iborat. Ushbu virusning asosiy tashuvchilari Aleyrodidae oilasi va 

Hemiptera turkumiga kiruvchi tamaki hisoblanadi. Bundan tashqari issiqxona oq qanot 

chivini (Bemisia tabaci) ushbu virusni asosiy tashuvchisi hisoblanib, kasallikning 

tarqalishi zararkunandalarning faol koᾶpayishi bilan chambarchas bogᾶliqdir. 

Zararlangan pomidor oᾶsimlikning birinchi belgisi bu barglarining chetki 

qismlari sargᾶayib, oᾶrta qismlari esa quyuq yashil tusga kiradi. Buning natijasida 

barglar kichiklashib, oᾶz oᾶqi boᾶylab buralib, jingalak shakilga kiradi. 

TYLCV 90-100% gacha hosilni sezilarli darajada yoᾶqotishiga olib kelishi 

mumkin. Bunday katta yoᾶqotishlarga yoᾶl qoᾶymaslik uchun virusga qarshi kurash 

analga oshirish kerak. Ushbu virusga qarshi kurashning asosiy nuqtasi oᾶsimliklarni 
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tamaki va issiqxona oq chivinlaridan himoya qilishdir. Kasallangan oᾶsimlikni ildizlari 

bilan qazib olib tashlash va yoqish kerak. Zararlanmagan oᾶsimliklarni esa mis elementi 

aralashgan preparatlar bilan ishlash kerak. Lekin, hozirgi vaqtda bunday usullar ushbu 

virusning tez tarqalishi tufayli samarasiz deb hisoblanadi. Zamonaviy texnologiyalar 

asosida preparatlarning yangi avlodini olinishi shu kabi virusli kasalliklarga boᾶlgan 

kurash samarasini keskin oshiradi. 

Yuqorida keltirilgan maôlumotlardan kelib chiqib tadqiqotlarimizda pomidor 

oᾶsimligiga zarar yetkazuvchi pomidorning sariq jingalak bargi virusini (TYLCV) 

virusini genomlarini bioinformatik taxlil qilish yordamida oᾶsimliklarga zarar 

keltirishda faol ishtirok etuvchi genlarini aniqlash va shu genlar asosida virus 

faoliyatini toᾶxtatuvchi vektor konstruksiyalar olishni maqsad qilib qoᾶyildi. Hozirda 

gen bazalarida mavjud TYLCV genomlarini bioinformatik taxlil qilish ishlari olib 

borilmoqda. 

 

OóZBEKISTONDA MTHFR C677T VA A1298C POLIMORFIZMINING 

HOMILA TUSHISHI BILAN KORRELYATSIYASINI OóRGANISH 

Raxmatullayev A.I.1, Mirakbarova Z.M.1,2, Esonova G.U.1, Abdunabiev A.A.1, 

Sodiqova M.O.1, Atamuratova G.G.2, Meylikov X.Y.2, 

Abduraximov,A.A.1,2, AbdullayevA.A.1 

1Oliy taôlim, fan va innovatsiyalar vazirligi huzuridagi Ilgóor texnologiyalar markazi 

Oᾶzbekiston, Toshkent, Olmazor tumani, Universitet koóchasi, 3A 

e-mail: info@cat-science.uz 
2OózMU huzuridagi Biofizika va Biokimyo instituti 

Oózbekiston, Toshkent, Olmazor tumani, Talabalar koóchasi, 174 

e-mail: ibb-nuu@mail.ru 

Dunyoda homiladorlarning 15 % qismida homila tushishi kuzatilib, 4,2 % gacha 

boólgan homiladorlarda 2 va undan koóp marotaba homila tushishi sodir boóladi. 

Homila tushishiga bir qancha omillar: ayolning yoshi, yurak-qon tomir kasalliklari, 

qandli diabet, xronik kasalliklar, zararli odatlar, genetik omillar, infeksiya va boshqa 

tashqi muhit omillari taôsir koórsatadi. Hozirgi kunda homila tushishi bilan 
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assotsialangan 50 dan ortiq SNP markerlari aniqlangan. Metilenhidrofolat reduktaza 

(MTHFR) foliy kislota siklining asosiy fermenti boólib, folatni 5-metiltetrahidrofolatga 

aylantiradi. Foliy kislotasi homiladorlikning dastlabki bosqichlarida embrionning nerv 

nayi shakllanishida muhim rol oóynaydi. MTHFR C677T (Ala222Val) (rs1801133) 

hamda MTHFR A1298C (Glu429Ala) (rs1801131) polimorfizmlari Metilenhidrofolat 

reduktaza fermenti faolligining pasayishiga olib keladi. Bu esa foliy kislotasining 

yetarli oózlashtirilmasligiga sabab boóladi. Homiladorlikning dastlabki bosqichlarida 

foliy kislotasining yetishmasligi embrionning orqa miya nerv nayi shakllanishining 

buzulishiga va anensefaliyaga sabab boóladi. 50 % holatlarda ushbu bosqichda foliy 

kislota yetishmasligi erta homila tushishiga sabab boóladi. 

Material va metodlar. 79 nafar homila tushishi kuzatilgan ayollardan va 111 nafar 

homila tushishi kuzatilmagan nazorat guruh ayollardan periferik venoz qon namunalari 

olindi. Olingan qon namunalaridan Fenol:xloroform:izoamil spirti metodi yordamida 

genom DNK ajratildi. Aratilgan DNK namunalari 30-60 ng/Õl miqdorda 

normallashtirildi. Infinium Global Screening Array (Illumina) texnologiyasidan 

foydalanilgan holda genotiplandi. 

Olingan natijalar. MTHFR C677T (rs1801133) polimorfizmida G va A 

allellarining uchrash chastotasi homila tushishi kuzatilgan ayollarda mos ravishda 

73,42 % va 26,58 % ni, nazorat guruhida esa mos holatda 74,77 % va 25,23 % ni tashkil 

etdi. GG gomozigota genotipning homila tushishi kuzatilgan ayollar va nazorat 

guruhida uchrash chastotasi mos ravishda 54,43 % va 54,05 %, GA genotip mos holatda 

37,97 % va 41,45 %, AA gomozigota genotip esa mutanosib ravishda 7,6 % va 4,5 % 

(p-qiymat=0,5969). MTHFR A1298C (rs1801131) polimorfizmida nazorat guruhi va 

homila tushishi boólgan ayollarda TT genotipning uchrash chastotasi mos ravishda 

51,9 % va 45,95 % ni, TG geterozigota genotip 34,17 % va 41,45 %, GG genotip esa 

13,93 % va 12,6 % ni tashkil etdi (p-qiymat=0,5969). T va G allelarining uchrash 

chastotasi homila tushishi kuzatilgan ayollarda 68,98 % va 31,02 %, nazorat guruhida 
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esa mos ravishda 66,67 % va 33,33 % ekanligi aniqlandi. Yuqoridagi maôlumotlardan 

kelib chiqib homila tushishi bilan MTHFR C677T va A1298C polimorfizmlarning 

korrelyatsiyasi aniqlanmadi. 

 

KSILɸN O-ɸSETILTRɸNSFERɸZɸ 1 SINTEZINI OᾶZGɸRTIRISH ORQɸLI 

OLINGɸN SOYA LINIYALɸRINING MORFO-BIOLOGIK  

OᾶZGɸRISHLɸRINI BɸHOLɸSH NɸTIJɸLɸRI 

Yusupov A.N., Ayubov M.S., Mamajonov B.O., Obidov N.Sh., Murodov A.A., 

Bashirxonov Z.X., Kamalova L.X. 

OᾶzR FA Genomika va bioinformatika markazi 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Universitet koᾶchasi, 2 

Qishloq xoᾶjaligi ekinlari orasida qurgᾶoqchilikka eng sezgiri soya hisoblanadi. 

Suv yetishmasligi stressi tufayli soya hosilining pasayishi uning genotipi, rivojlanish 

bosqichi, hamda stressining davomiyligi va ogᾶirlik darajasiga bogᾶliq. Soyada 

oᾶsishning dastlabki bosqichlari, urugᾶlarni unib chiqishidan to gullashgacha boᾶlgan 

davrda qurgᾶoqchilik stressining taᾷsiri reproduktiv bosqichga qaraganda kamroq 

seziladi. Quyida, CRISPR/Cas9 tizimi yordamida ksilan o-asetiltransferaza 1 (XOAT 

1) sintezini oᾶzgartirish orqali olingan soyaning mutant liniyalari va bir qator mahalliy 

va xorijiy soya navlarining Oᾶzbekiston iqlim sharoitida morfo-fiziologik 

koᾶrsatkichlarini oᾶrganish va aniqlash uchun tajriba oᾶtkazildi. 

Ush bu tajriba 2022-2023 yillar ekin mavsumida Toshkent viloyati Qibray 

tumanida joylashgan Genomika va bioinformatika markazining dala tajriba maydonida 

oᾶtkazildi. Bu hudud moᾶtadil iqlimga ega. Yillik oᾶrtacha yogᾶin miqdori 12-26 mm 

boᾶlib, uning koᾶp qismi kech kuzdan erta bahorgacha tushadi. Sinov maydonchasidagi 

tuproq turi och tusli boᾶz tuproq. Ushbu tajriba alohida ajratilgan ikkita maydonda 

amalga oshirildi. Tajribada Andijon don va don-dukkakli ekinlar ilmiy tekshirish 

institutidan va Oᾶzbekiston oᾶsimliklar genetik resurslari ilmiy-tadqiqot institutidan 

olingan 5 ta soya navlari (ñOᾶzbekslaya-2ò, ñZaminò, ñGavharò, ñToᾶmarisò, va 

ñVilana)ò va ksilʘn o-ʘsetiltrʘnsferʘzʘ 1 sintezi oᾶzgartirilgan liniyalardan foydalanildi. 
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Namunalar gullash, qoᾶzoq hosil qilish va urugᾶ toᾶlish bosqichlarida suv tanqisligi 

sharoitida sinaldi. 

Natijalar tahlili shuni koᾶrsatdiki, qurgᾶoqchilik stressi va genotipni oᾶsimlik 

balandligiga taôsiri sezilarli boᾶlgan. Oᾶsimlik poyasining oᾶsishini sekinlashishi hosil 

shoxlarini shakllanish davrida kuchli sezildi. Ayniqsa, suv tanqisligi hosil shoxlarini 

baquvvatligi va ularni balandligiga kuchli taôsir qildi. Ayrim navlarda (ñZaminò) hosil 

shoxlarini toᾶkilishi kuzatildi. Bu reaksiya oᾶsimliklarni qurgᾶoqchilikka chidamlilik 

mexanizmidan kelib chiqqan boᾶlishi mumkin. ñToᾶmarisò va ñVilanaò navlarida 

oᾶsimlik balandligi sezilarli darajada farq qilmadi, ammo, ñGavharò (59.2) va ñZaminò 

(66.8) navlarida boshqa navlarga nisbatan sezilarli farq kuzatildi. Mutant liniyalarni 

boshlangᾶich materiallarga (ñToᾶmarisò, ñOᾶzbekslaya-2ò) xos boᾶlgan morfologik 

belgilar saqlanib qolgan holda, suv tanqisligiga nisbatan chidamlilikni namoyon qildi. 

Ularda hosil shoxlarini toᾶkilishi 1-2% foizni tashkil qildi. 

Qurgᾶoqchilik stressi har bir oᾶsimlikdagi dukkak va urugᾶlarni shakillanishiga 

ham jiddiy taôsir koᾶrsatdi. Xususan, ñZaminò, ñGavharò hamda ñToᾶmarisò navlarida 

toᾶliq yetilgan urugᾶlarga ega dukkaklar soni sezirlarli darajada kamaygan. Ammo 

mutant liniyalarda uchta urugᾶli dukkaklar soni kamayib, ikkita toᾶla yetilgan urugᾶli 

dukkaklar soni ortgan. 

Yuzta urugᾶning vazni boᾶyicha farqlarni tahlil qilish shuni koᾶrsatdiki, 

qurgᾶoqchilik stressi urugᾶlarni toᾶldirish bosqichida hosilning pasayishiga eng katta 

taôsir koᾶrsatadi. Tajribada olingan mutant liniyalarda 100 dona urugᾶ vazni 16,30 g, 

ñToᾶmarisò navida 16,03 g hamda ñVilanaò navida 14,87 g ni tashkil qildi. Qolgan 

navlarda bu koᾶrsatkich ancha pastlagan boᾶlib, ularning koᾶrsatkichi 11,6-12,2 g 

oraligᾶida. Bu suv tanqisligi boᾶlmagan sharoitga nisbatan 1,5-2,8 gramm kam degani. 

Xulosa sifatida shuni aytish mumkinki, ksilʘn o-ʘsetiltrʘnsferʘzʘ 1 sintezini 

oᾶzgartirish orqali soya navlarida qurgᾶoqchilikka nisbatan chidamlilikni oshirish 

ehtimolligi oshadi. Tajribalarimiz davomida ushbu genlar ekspressiyasi va mutasiya 

hududlari toᾶliq oᾶrganiladi va gen tavsiflanadi. 
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MOLEKULYAR BIOLOGIYANING HOZIRGI KUNDAGI AHAMIYATI  

Xalquziyeva M.A., Kamolova S.N., Mirzakomilova S.M. 

Jizzax Politexnika Instituti 

Oózbekiston, Jizzax viloyati, Jizzax, Islom Karimov shoh koóchasi, 4 

e-mail: asatullayevnamohira@gmail.com 

Soᾶngi yillarda dunyoda biologiya sohasidagi erishilayotgan katta yutuqlar 

molekulyar biologiyaning tadqiqotlar va taraqqiyotni rivojlantirishga oᾶrni alohida 

hisoblanadi. 

Molekulyar biologiya biokimyo va genetika chorrahasida joylashgan, bu ilmiy 

fanlar 20-asrda paydo boᾶlib, rivojlanib borar ekan, ularning ikkalasi ham hujayraning 

hayotiy funksiyalari asosida yotgan molekulyar mexanizmlarni aniqlashga intilishlari 

aniq boᾶldi. Molekulyar biologiya sohasidagi yutuqlar yangi texnologiyalarni ishlab 

chiqish va ularni optimallashtirish bilan chambarchas bogᾶliq. 

2020-yillarning boshida molekulyar biologiya ham vertikal, ham gorizontal 

texnik rivojlanish bilan belgilanadigan oltin asrga kirdi. Vertikal ravishda, yangi 

texnologiyalar atom darajasida biologik jarayonlarni real vaqt rejimida kuzatish 

imkonini beradi. Bugungi kunda molekulyar biologlar yangi model boᾶlmagan 

organizmlarda yangi genetik manipulyatsiya usullarini ishlab chiqishni osonlashtirib, 

borgan sari yuqoriroq chuqurliklarda tobora arzon boᾶlgan ketma-ketlik maôlumotlariga 

kirish imkoniga ega. 

Molekulyar biologiya sohasi biologiya va kimyo, xususan, genetika va biokimyo 

bilan bir-biriga mos keladi. Molekulyar biologiyaning asosiy yoᾶnalishi turli xil hujayra 

tizimlarining DNK, RNK va oqsil sintezi funksiyasi nuqtai nazaridan oᾶzaro taôsirini 

tushunish bilan bogᾶliq. 

Molekulyar biologiya virus genomining tuzilishi va funksiyasiga katta eôtibor 

qaratdi. Bir qarashda, bu virus genomlarining juda xilma-xilligini taôkidlaydi. Yaqinroq 

oᾶrganilsa, oᾶxshashlik va birlashtiruvchi mavzular yanada aniq boᾶladi. Virus 

genomlarining uchlaridagi ketma-ketliklar va tuzilmalar qaysidir maônoda ulardagi 

noyob kodlash hududlariga qaraganda funksional jihatdan muhimroqdir. 
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Hozirgi davrda molekulyar biologiya oldida xavfli oᾶsmalar va irsiy 

kasalliklarning molekulyar muammolarini oᾶrganish, ularning oldini olish, katalitik 

reaksiyalar, gormonlar, zaharli va dorivor moddalar taᾷsirining molekulyar 

mexanizmlarini aniqlash, xotira mexanizmi va nerv jarayonlari tabiatini aniqlash kabi 

muammolarni hal qilish vazifalari turibdi. Molekulyar biologiya biokimyo, biofizika, 

bioorganik kimyo va biotexnologiya bilan birga biologiyaning bitta umumiy yoᾶnalishi 

boᾶlgan fizik-kimyoviy biologiyaga kiradi. 

Insoniyat duch kelayotgan muammolarning aksariyati insoniyat asrlar davomida 

yengib kelgan takrorlanuvchi muammolar boᾶlib, ochlik, kasallik, xom-ashyoga 

boᾶlgan ehtiyoj va kasalliklarni oldini olishda molekulyar biologiyada erishilayotgan 

yutuqlar hayotimiz sifatini keskin yaxshilash imkonini berdi. 

 

 ɶɿɸʅʀʅɻ ʌʋɿɸʈʀʆɿ ɺʀʃʊ ʂɸʉɸʃʃʀɻʀɻɸ ʏʀɼɸʄʃʀ ʅʆʄɿʆɼנ

ɻɽʅʃɸʈʅʀ ɹʀʆʀʅʌʆʈʄɸʊʀʂ ʊɸ׳ʃʀʃʀ 

ʍʫʩʝʥʦʚ ʅ.ʅ.1, ʅʦʨʙʝʢʦʚ ɾ.ʂ.1, ʂʫʰʘʥʦʚ ʌ.ʅ.2 
1ɻʝʥʦʤʠʢʘ ʚʘ ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ ʤʘʨʢʘʟʠ 

ɶʟʙʝʢʠʩʪʦʥ, ʊʦʰʢʝʥʪ ʚʠʣʦʷʪʠ, פʠʙʨʘʡ ʪʫʤʘʥʠ, ʋʥʠʚʝʨʩʠʪʝʪ ʢ˄ʯʘʩʠ, 2 
2ɶʟʈ ʌɸ ɻʝʥʝʪʠʢʘ ʚʘ ˄ʩʠʤʣʠʢʣʘʨ ʵʢʩʧʝʨʠʤʝʥʪʘʣ ʙʠʦʣʦʛʠʷʩʠ ʠʥʩʪʠʪʫʪʠ 

ɶʟʙʝʢʠʩʪʦʥ, ʊʦʰʢʝʥʪ ʚʠʣʦʷʪʠ, פʠʙʨʘʡ ʪʫʤʘʥʠ, ʖץʦʨʠ ʶʟ 

e-mail: naimxusenov@gmail.com 

 ʠʣʠʰץ ʣʠʣ״ʟʘ ʛʝʥʦʤʠʥʠʥʛ ʙʠʦʠʥʬʦʨʤʘʪʠʢ ʜʘʩʪʫʨʣʘʨ ʘʩʦʩʠʜʘ ʪʘ˄נ

ʥʘʪʠʞʘʩʠʜʘ ʘʙʠʦʪʠʢ, ʙʠʦʪʠʢ ʚʘ ʤʠץʜʦʨʠʡ ʙʝʣʛʠʣʘʨʛʘ ʞʘʚʦʙ ʙʝʨʫʚʯʠ ʛʝʥʣʘʨʥʠ 

ʪʘ״ʨʠʨʣʘʰ ʠʤʢʦʥʠʷʪʠ ʤʘʚʞʫʜ. ׳ʦʟʠʨʜʘ ʜʫʥʸʥʠʥʛ 87028 ʜʘʥ ʦʨʪʠץ ʦʨʛʘʥʠʟʤ 

ʛʝʥʦʤʠ ʪ˄ʣʠץ ʩʝʢʚʝʥʠʨʣʘʥʠʙ, NCBI ʤʘʲʣʫʤʦʪʣʘʨ ʙʘʟʘʩʠʛʘ ʞʦʡʣʘʰʪʠʨʠʣʛʘʥ. 

ʍʫʩʫʩʘʥ, ʜʫʥʸ ʦʣʠʤʣʘʨʠ ʪʦʤʦʥʠʜʘʥ ס˄ʟʘʥʠʥʛ Gossypium L. ʪʫʨʢʫʤʠʛʘ ʤʘʥʩʫʙ 29 

ʪʘ ʪʫʨʠʥʠʥʛ ʛʝʥʦʤʠʥʠ ʩʝʢʚʝʥʠʨʣʘʥʛʘʥ ʙ˄ʣʠʙ, ʫʣʘʨ ʘʩʦʩʠʜʘ ʢ˄ʧʣʘʙ ʤʘʲʣʫʤʦʪʣʘʨ 

ʠʣʤʠʡ ʤʘץʦʣʘʣʘʨʠʜʘ ʵʲʣʦʥ ץʠʣʠʥʛʘʥ ʚʘ ʛʝʥʦʤʣʘʨʠ NCBI ʤʘʲʣʫʤʦʪʣʘʨ ʙʘʟʘʩʠʛʘ 

ʞʦʡʣʘʰʪʠʨʠʣʛʘʥ. 

ɶʨʪʘ ʪʦʣʘʣʠ G.hirsutum ס˄ʟʘ ʪʫʨʠʥʠʥʛ ʛʝʥʦʤʠ ʪ˄ʣʠץ ʩʝʢʚʝʥʠʨʣʘʥʛʘʥʣʠʛʠ, 

ʛʝʥʦʤ ״ʫʜʫʜʣʘʨʠʥʠʥʛ ץʠʤʤʘʪʣʠ ʭ˄ʞʘʣʠʢ ʙʝʣʛʠʣʘʨʠʛʘ ʞʘʚʦʙʛʘʨ ʛʝʥʣʘʨʠʥʠ 

mailto:naimxusenov@gmail.com
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ʠʜʝʥʪʠʬʠʢʘʮʠʷ ץʠʣʠʰ, ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ ʫʩʫʣʣʘʨʠ ʚʘ ʛʝʥʝʪʠʢ ʤʘʲʣʫʤʦʪʣʘʨ 

ʙʘʟʘʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʙ, ʫʣʘʨʥʠʥʛ ʘʥʠץ ʙʠʨ ʙʝʣʛʠʛʘ ʞʘʚʦʙ ʙʝʨʠʰʠʥʠ ʘʥʠץʣʘʰ 

ʠʤʢʦʥʠʷʪʠʥʠ ʷʨʘʪʘʜʠ. 

ʋʰʙʫ ʪʘʜץʠץʦʪʜʘ ʬʫʟʘʨʠʦʟʣʠ ʚʠʣʪ ʢʘʩʘʣʣʠʛʠʛʘ ʛʝʥʝʪʠʢ ʙʠʨʠʢʢʘʥ 

JESPR220, BNL3255, BNL3977, BNL4082, NAU1014 ʤʠʢʨʦʩʘʪʝʣʣʠʪ ʤʘʨʢʝʨʣʘʨ 

(QTLʣʘʨ) ʥʦʤʟʦʜ ʛʝʥʣʘʨʥʠ ʙʘʰʦʨʘʪ ץʠʣʠʰ (candidate gene prediction) 

ʪʘ״ʣʠʣʣʘʨʠʛʘ ʞʘʣʙ ʵʪʠʣʜʠ. In silico ʇɿʈ ʪʘ״ʣʠʣʠ UGENE 1.20 ʙʠʦʠʥʬʦʨʤʘʪʠʢ 

ʜʘʩʪʫʨʠʡ ʧʘʢʝʪʠ ʸʨʜʘʤʠʜʘ ʘʤʘʣʛʘ ʦʰʠʨʠʣʜʠ. ʄʘʨʢʝʨʣʘʨʥʠʥʛ ס˄ʟʘ ʛʝʥʦʤ 

 ץʟʘ ʣʠʥʠʷʣʘʨʠʥʠʥʛ ʪ˄ʣʠ˄ס ʣʘʰ ʫʯʫʥ ʊʄ1 ʚʘ 3-79ץʫʜʫʜʠʜʘʛʠ ʞʦʡʣʘʰʫʚʫʥʠ ʘʥʠ״

ʩʝʢʚʝʥʩ ʤʘʲʣʫʤʦʪʠʜʘʥ ʬʦʡʜʘʣʘʥʠʣʜʠ. ʊʘ״ʣʠʣ ʥʘʪʠʞʘʣʘʨʠʛʘ ʙʠʥʦʘʥ AUGUSʊUS 

(version 3.3.3) ʚʝʙ-ʠʣʦʚʘʩʠ ʸʨʜʘʤʠʜʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷʣʘʥʛʘʥ ʛʝʥʣʘʨ ʪʘʭʤʠʥʠʡ 

ʤʠץʜʦʨʠ ʙ˄ʡʠʯʘ ץʫʡʜʘʛʠ ʞʘʜʚʘʣʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʛʝʥ ʚʘ ʪʨʘʩʢʨʠʧʪʣʘʨ ʘʥʠץʣʘʥʜʠ. 

ʍʫʣʦʩʘ ˄ʨʥʠʜʘ, ʤʘʟʢʫʨ ʙʠʦʠʥʬʦʨʤʘʪʠʢ ʪʘ״ʣʠʣʣʘʨ ʘʩʦʩʠʜʘ 

ʘʤʧʣʠʬʠʢʘʮʠʷʣʘʥʛʘʥ ס˄ʟʘʥʠʥʛ ʛʝʥʦʤ ʫʯʘʩʪʢʘʣʘʨʠʜʘ ʘʡʥʘʥ ʬʫʟʘʨʠʦʟ ʚʠʣʪ 

ʢʘʩʘʣʣʠʛʠʛʘ ʞʘʚʦʙʛʘʨ ʛʝʥ ʚʘ ʦץʩʠʣʣʘʨ ʞʦʡʣʘʰʛʘʥʣʠʛʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ץʠʣʠʥʜʠ. 

 

ʆʇʈɽɼɽʃɽʅʀɽ ʆʉʊʈʆʁ ʊʆʂʉʀʏʅʆʉʊʀ ʀ LD 50 RNAi ʃʀʅʀʁ 

ʍʃʆʇʏɸʊʅʀʂɸ 

ʂʘʤʙʫʨʦʚʘ ɺ.ʉ., ʄʘʤʘʪʢʫʣʦʚʘ ʐ.ʍ., ʀʩʦʤʠʜʜʠʥʦʚʘ ʆ.ʃ. 

ʎʝʥʪʨ ɻʝʥʦʤʠʢʠ ʠ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ ɸʅ ʈʫʟ 

ʋʟʙʝʢʠʩʪaʥ, ʊʘʰʢʝʥʪʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʠʙʨʘʡʩʢʠʡ ʨʘʡʦʥ, ʫʣ. ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ, 2 

e-mail: venera.k75@gmail.com 

ʉʦʛʣʘʩʥʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʜʦʢʫʤʝʥʪʘʤ ʧʝʨʚʳʤ ʵʪʘʧʦʤ ʦʮʝʥʢʠ ʦʙʱʝʡ 

ʪʦʢʩʠʯʥʦʩʪʠ ɻʄʆ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʧʦʣʫʣʝʪʘʣʴʥʦʡ ʜʦʟʳ (LD50). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ 

ʦʩʪʨʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʤʷʥ ɻʄ-ʭʣʦʧʯʘʪʥʠʢʘ. 

ʋʯʠʪʳʚʘʷ ʦʪʩʫʪʩʪʚʠʝ ʚ ʜʦʩʪʫʧʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʜʘʥʥʳʭ ʦ 

ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʥʦʚʳʭ ʣʠʥʠʡ ʩʦʨʪʘ ʭʣʦʧʯʘʪʥʠʢʘ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ 
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ʚ ʦʨʛʘʥʠʟʤ, ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʦʚʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʠʥʘʪʴ ʩ ʦʩʪʨʦʛʦ ʦʧʳʪʘ ʥʘ ʪʝʧʣʦʢʨʦʚʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʥʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʪʦʢʩʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʦʙʨʘʟʮʦʚ 

3 ʣʠʥʠʡ ʭʣʦʧʯʘʪʥʠʢʘ (2 ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ɻʄ-ʣʠʥʠʠ ʭʣʦʧʯʘʪʥʠʢʘ 

RNAi_FRS10 ʠ pSyn-FoSTUA ʠ 1 ʢʦʥʪʨʦʣʴʥʘʷ ʣʠʥʠʷ ʂʦʢʝʨ-312) ʧʨʠ 

ʦʜʥʦʢʨʘʪʥʦʤ ʠʭ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʦʨʛʘʥʠʟʤ ʵʥʪʝʨʘʣʴʥʦ ʚ ʚʠʜʝ ʨʘʩʪʝʨʪʳʭ ʚ ʩʪʫʧʝ 

ʩʝʤʷʥʠ ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʠ ʩʤʝʰʘʥʥʳʭ ʩ ʜʠʩʪʠʣʣʠʨʦʚʘʥʦʡ ʚʦʜʦʡ 

ʜʦ ʩʦʩʪʦʷʥʠʷ ʩʫʩʧʝʥʟʠʠ ʚ ʜʦʟʘʭ 2000, 3500 ʠ 5000 ʤʛ/ʢʛ ʚʝʩʘ ʞʠʚʦʪʥʳʭ. ʇʨʠ ʵʪʦʤ 

ʧʨʠʥʮʠʧ ʠ ʧʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦ 

ʪʨʝʙʦʚʘʥʠʷʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʦʮʝʥʢʝ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ 

OECD. ɼʣʠʪʝʣʴʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʦʧʳʪʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʩʦʛʣʘʩʥʦ 

ʈʫʢʦʚʦʜʩʪʚʫ OECD ʩʦʩʪʘʚʣʷʣʘ 14 ʜʥʝʡ. 

ʉʨʘʟʫ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʥʝ ʦʪʤʝʯʝʥʦ ʙʝʩʧʦʢʦʡʩʪʚʘ 

ʞʠʚʦʪʥʳʭ ʦʜʥʘʢʦ ʞʠʚʦʪʥʳʝ ʢʫʯʢʦʚʘʣʠʩʴ, ʢ ʪʨʝʪʴʝʤʫ ʯʘʩʫ ʥʘʙʣʶʜʝʥʠʷ ʞʠʚʦʪʥʳʝ 

ʦʭʦʪʥʦ ʧʦʝʜʘʣʠ ʢʦʨʤ ʠ ʥʘ ʨʘʟʜʨʘʞʠʪʝʣʠ ʧʨʦʷʚʣʷʣʠ ʘʢʪʠʚʥʫʶ ʨʝʘʢʮʠʶ, 

ʧʨʠʟʥʘʢʦʚ ʠʥʪʦʢʩʠʢʘʮʠʠ ʠ ʛʠʙʝʣʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʧʦʩʣʝʜʫʶʱʠʝ 14 

ʩʫʪʦʢ ʥʘʙʣʶʜʝʥʠʷ ʥʝ ʦʪʤʝʯʝʥʦ, ʜʠʥʘʤʠʢʘ ʧʨʠʙʘʚʣʝʥʠʷ ʚ ʚʝʩʝ ʙʳʣʘ ʩʪʘʙʠʣʴʥʦʡ, 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʦʪʨʘʚʣʝʥʠʷ ʦʪ ʚʦʟʤʦʞʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʠʟʫʯʘʝʤʳʭ 

ʦʙʨʘʟʮʦʚ 3 ʣʠʥʠʡ ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʠʭ ʦʨʛʘʥʠʟʤʝ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʥʷʷ ʧʦʣʫʣʝʪʘʣʴʥʘʷ ʜʦʟʘ (LD50) ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ 

4 ʣʠʥʠʡ ʭʣʦʧʯʘʪʥʠʢʘ (2 ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ɻʄʆ ʠ 1 ʢʦʥʪʨʦʣʴʥʘʷ ʣʠʥʠʷ) ʜʣʷ 

ʞʠʚʦʪʥʳʭ, ʚʟʷʪʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪ, ʥʝ ʜʦʩʪʠʛʥʫʪʘ (ʪʘʙʣ. 3.1). ʅʝ ʫʩʪʘʥʦʚʣʝʥʦ 

ʨʘʟʣʠʯʠʡ ʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢʨʳʩ ʢ ʦʙʨʘʟʮʘʤ ʭʣʦʧʯʘʪʥʠʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʣʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʪʦʢʩʠʢʦʢʠʥʝʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ 4 ʣʠʥʠʡ 

ʭʣʦʧʯʘʪʥʠʢʘ, ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʢʨʦʚʠ ʯʝʨʝʟ 2 ʯʘʩʘ, 24 

ʯʘʩʘ, 72 ʯʘʩʘ, 7 ʠ 14 ʩʫʪʦʢ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʯʝʨʝʟ 2 ʯʘʩʘ ʧʦʩʣʝ ʟʘʪʨʘʚʢʠ ʥʘʙʣʶʜʘʣʦʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʠʟʤʝʥʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 

ʣʝʡʢʦʮʠʪʦʚ, ʢ ʦʪʢʣʦʥʝʥʠʶ ʘʤʠʣʘʟʥʳʭ ʪʨʘʥʩʬʝʨʘʟ. ɸ ʫʞʝ ʯʝʨʝʟ 24 ʯʘʩʘ ʫ 

ʞʠʚʦʪʥʳʭ ʚʩʝ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʩʩʪʘʥʦʚʠʣʠʩʴ ʜʦ ʠʩʭʦʜʥʳʭ 
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ʚʝʣʠʯʠʥ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʚ 

ʜʦʣʛʦʩʨʦʯʥrʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ. 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ 

ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʤ ʦʙʨʘʟʮʦʚ 3 ʣʠʥʠʡ ʭʣʦʧʯʘʪʥʠʢʘ (2 ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ɻʄʆ 

ʠ 1 ʢʦʥʪʨʦʣʴʥʘʷ ʣʠʥʠʷ), ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦʙ ʠʭ ʥʝ ʪʦʢʩʠʯʥʦʩʪʠ ʚ ʦʩʪʨʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʞʠʚʦʪ-

ʥʳʤʠ ʚ ʧʝʨʠʦʜʝ ʧʦʩʣʝ ʦʩʪʨʦʛʦ ʦʪʨʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʪʥʝʩʪʠ 3 ʣʠʥʠʠ 

ʭʣʦʧʯʘʪʥʠʢʘ (2 ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ɻʄ-ʣʠʥʠʠ ʭʣʦʧʯʘʪʥʠʢʘ RNAi_FRS10 ʠ 

pSyn-FoSTUA ʠ 1 ʢʦʥʪʨʦʣʴʥʘʷ ʣʠʥʠʷ ʂʦʢʝʨ-312) ʢ ʤʘʣʦʦʧʘʩʥʳʤ ʧʨʝʧʘʨʘʪʘʤ (IV 

ʢʣʘʩʩ ʦʧʘʩʥʦʩʪʠ ʧʦ ɻʆʉʊ 12.1.007) ʠ ʦʥʠ ʥʝ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʪʦʢʩʠʯʥʳʝ (5 

ʢʣʘʩʩ ʧʦ ʈʫʢʦʚʦʜʩʪʚʫ OECD). 

 

GóOóZA (G.HIRSUTUM L.) TURIDA ABIOTIK STRESS OMILLARGA  

CHIDAMLILIKNI OSHIRISH  

Ziyodov O.T.1, Usmanov D.E.2, Sobirov B.M.2, 

Qodirova Z.A.1, Butayev M.1,2, Buriev Z.T.1 

1Mirzo Ulugᾶbek nomidagi Oᾶzbekiston Milliy Universiteti 

Oᾶzbekiston, Toshkent shahar, Olmazor tumani, Universitet koᾶchasi, 4 
2OᾶzR FA Genomika va bioinformatika markazi 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Universitet koᾶchasi, 2 

e-mail: odilbekziyodov11@gmail.com 

Hozirgi vaqtda butun dunyoda iqlim oózgarishlari bilan bogóliq muammolar 

tobora kengayib bormoqda. Haroratning koótarilishi, tuproqning shoórlanishi va 

ifloslanishi, choóllanish ortidan yuzaga keladigan oziq-ovqat tanqisligi xavfi ortib 

bormoqda. 

Tadqiqotlarga koóra, respublikadagi sugóoriladigan yerlarning qariyb 53 % i turli 

darajada shoórlangan. Qishloq xoójaligi ekinlari orasida góoóza maydoni 1 million 

gektar dan ortiq maydonni tashkil etadi. Ushbu ekin maydonining 40 % i shoórlangan 
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yerlarga toógóri keladi. Bu esa góoóza oósimligidan olinadigan hosilni kamayishiga 

sabab boóladi. Bu kabi muammolarni yechishda qurgóoqchilikka va tuproq 

shoórlanishiga qarshi oósimlik navlarini olishda biotexnologik usullardan foydalanish 

samarali yoóllardan hisoblanadi. Shu maqsadda hozirda biz oósimliklardagi UGT (UDP 

glikosiltransferaza) genlar oilasini góoóza oósimligidagi funksiyasini oórganmoqdamiz. 

UGT (UDP glikosiltransferaza) yuksak oósimliklardagi eng katta 

glikosiltransferaza genlari oilasi boólib, ikkilamchi metabolitlarni, gormonlarni va 

ksenobiotiklarni sintezlanishida ishtirok etadi. Ushbu genlar oilasi vakillarini 

oósimliklar rivojlanishida biokimyoviy, fiziologik rollarini aniqlashga qaratilgan ilmiy 

tajribalar koópligiga qaramay, oilaning koópchilik vakillari hali ham funksional jihatdan 

tavsiflanmaganligicha qolmoqda. Lekin ushbu oila vakillari oósimiklarda abiotik va 

biotik omillarga chidamlilikni oshirishda muhim nomzod genlardan ekanligi 

adabiyotlarda keltirilgan. Ularning katalitik oóziga xosligi va funksiyasini tushunish 

uchun filogenetik tahlillar asosan A.thalinada amalga oshirilgan. 

Ilmiy tadqiqotlarda olib borilgan tajribalardan kelib chiqib ushbu genlar oilasi 

vakillarini góoóza oósimligida oórganishga qaror qilindi. Hozirda ushbu genlar oilasi 

vakillari ustida solishtirma bioinformatik tahlillar olib borilmoqda. 

 

GOᾶZADA FITOXROM A ( PHYA) GENINI ZAMONAVIY  

BIOTEXNOLOGIK YOᾶLLAR BILAN TAHRIRLASH 

Yusupov H.N., Mirzaxmedov M.X., Abdullaev A.N., Bolkiyev A.A., 

Arzikulov I.A., Ubaydullaeva X.A. 

OózR FA Genomika va bioinformatika markazi 

Oózbekiston, Toshkent viloyati, Qibray tumani, Universitet koóchasi, 2 

e-mail: humoyun.yusupov10@gmail.com 

Hozirgi kunda dunyo boᾶyicha yiliga 26-27 mln tonna paxta yetishtiriladi. Ushbu 

mahsulotga boᾶlgan ehtiyoj esa, albatta, yildan yilga oshib bormoqda. Shundan kelib 

chiqqan holda, ushbu talabni qondirish maqsadida paxta hosilini hamda tola sifatini 

oshirishga qaratilgan bir qancha ishlar amalga oshirilyapti. Buning uchun albatt yuqori 
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hosildor paxta navlarini yaratishda biotexnologiya, genetik injineriya va molekulyar 

biologiya fan yutuqlaridan foydalanish muhimdir. 

Bizga maôlumki, oᾶsimliklarda Phytochrome A (phyA) geni bir qancha muhim 

funksiyalarni amalga oshiradi. Umuman olganda, fitoxrom A geni oᾶsimlikning oᾶsishi, 

rivojlanishi va atrof-muhit belgilariga, xususan, yorugᾶlik signallariga javobining turli 

tomonlarini tartibga solishda koᾶp qirrali rol oᾶynaydi. Gᾶoᾶza turlarida phyA genining 

funksiyasini tushunish ushbu iqtisodiy jihatdan muhim ekinning hosildorligi, tola sifati 

va stressga chidamliligini oshirishga qaratilgan dasturlar uchun qimmatli maôlumot 

beradi. Fitoxrom A geni eskpressiyasi yoki faolligini biotexnologik yoᾶl orqali 

manipulyatsiya qilish qishloq xoᾶjaligida paxta unumdorligi va chidamliligini 

optimallashtirish imkoniyatini beradi. 

Olimlar paxtada fitoxrom A (phyA) genini tahrirlashni, birinchi navbatda, 

an'anaviy mutagenez va gen muhandislik usullari orqali amalga oshirishgan. 

Yuqorida sanab oᾶtilgan texnologiyalar yordamida genlarni tahrirlash koᾶp 

mehnat va vaqt talab qiladi hamda texnik jihatdan murakkab usullar hisoblanadi. 

Shundan kelib chiqib hozirgi kunda qulayligi va samaradorligi jihatidan muhim 

hisʦblangan CRISPR texnologiyasidan foydalanish dolzarb boᾶlmoqda. CRISPR 

texnologiyasi paxtada maxsus genlarni, jumladan, phyA genini tahrirlash uchun yanada 

samarali, aniq va koᾶp qirrali vosita hisoblanadi va oᾶsimliklar genetikasi va ekinlarni 

yaxshilash sohasida katta natijalarga erishish mumkin. Ushbu usul yordamida 

gᾶoᾶzadagi fitoxrom A (phyA) genini tahrirlash gᾶoᾶza navlarida agrotexnik 

xususiyatlar, stressga chidamlilik va tola sifatini yaxshilashga qaratilgan maqsadli 

genetik modifikatsiyalar taôminlanadi. 

Markazimiz olimlari tomonidan yaratilgan RNAi liniyalarda phyA1 genini ~70% 

susaytirib tola uzunligi va sifati dunyo bozorida qimmatli sanalgan ingichka tolaga 

yaqin maxsulot olishgan. Ushbu tajribani mantiqiy davomi sifatida phyA1 va phyA2 

genlarini alohida hamda birgalikda CRISPR usulidan foydalanib toᾶliq oᾶchirish orqali 

gᾶoᾶzada phyA genini funksiyasini yanada chuqurroq tahlil qilinmoqda. 
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ɹʀʆʀʅʌʆʈʄɸʊʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ 

ʎʀʊʆʉʂɽʃɽʊɸ ʉ ʄɽʄɹʈɸʅʅʓʄʀ ʌɽʈʄɽʅʊɸʄʀ: ɺʃʀʗʅʀɽ ʅɸ 

ɸʂʊʀɺʅʆʉʊʔ Na+/K+-ɸʊʌʘʟ rʀ ɸʎɽʊʀʃʍʆʃʀʅʕʉʊɽʈɸɿʓ ɺ 

ʄɽʄɹʈɸʅʅʓʍ ʇʈɽʇɸʈɸʊɸʍ ʕʈʀʊʈʆʎʀʊʆɺ ʂʈʓʉ, ʃʀʐɽʅʅʓʍ 

ʉʇɽʂʊʈʀʅ-ɸʂʊʀʅʆɺʆʁ ʉɽʊʀ, ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ PYTHON 

ɸʙʜʫʨʘʭʠʤʦʚ ɸ.ɸ. 

ʌɻɸʆʋ ɺʆ ʊʶʤʝʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ 

ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʠʦʣʦʛʠʠ (X-BIO) 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʊʶʤʝʥʴ ʛ., ʫʣ. ʃʝʥʠʥʘ, 25 

e-mail: az.abdurakhimov@gmail.com 

ʎʠʪʦʩʢʝʣʝʪ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʢʣʝʪʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʝ 

ʪʦʣʴʢʦ ʝʸ ʬʦʨʤʫ ʠ ʮʝʣʦʩʪʥʦʩʪʴ, ʥʦ ʠ ʨʝʛʫʣʠʨʫʷ ʢʣʶʯʝʚʳʝ ʧʨʦʮʝʩʩʳ, ʪʘʢʠʝ ʢʘʢ 

ʤʠʛʨʘʮʠʷ, ʜʝʣʝʥʠʝ ʠ ʧʝʨʝʜʘʯʘ ʩʠʛʥʘʣʦʚ. ʆʥ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʤʝʤʙʨʘʥʥʳʤʠ ʬʝʨʤʝʥʪʘʤʠ, ʚʢʣʶʯʘʷ ʘʮʝʪʠʣʭʦʣʠʥʵʩʪʝʨʘʟʫ 

(ɸʍʕ) ʠ ʥʘʪʨʠʡ-ʢʘʣʠʝʚʫʶ ɸʊʌʘʟʫ (Na+/K+-ɸʊʌʘʟʫ). ɸʍʕ ʢʨʠʪʠʯʥʘ ʜʣʷ ʥʝʨʚʥʦʡ 

ʪʨʘʥʩʤʠʩʩʠʠ ʟʘ ʩʯʸʪ ʛʠʜʨʦʣʠʟʘ ʘʮʝʪʠʣʭʦʣʠʥʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ Na+/K+-ɸʊʌʘʟʘ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʦʥʥʳʡ ʙʘʣʘʥʩ ʠ ʦʩʤʦʪʠʯʝʩʢʠʡ ʛʦʤʝʦʩʪʘʟ ʢʣʝʪʢʠ, ʢʣʶʯʝʚʳʝ ʜʣʷ ʝʸ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʮʠʪʦʩʢʝʣʝʪʝ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʠ ʢʠʥʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʜʚʫʭ 

ʢʣʶʯʝʚʳʭ ʤʝʤʙʨʘʥʥʳʭ ʬʝʨʤʝʥʪʦʚ ï ʥʘʪʨʠʡ-ʢʘʣʠʡʥʦʡ ɸʊʌʘʟʳ (Na+/K+-ɸʊʌʘʟʘ) 

ʠ ʘʮʝʪʠʣʭʦʣʠʥʵʩʪʝʨʘʟʳ (ɸʍʕ), ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʥʘ ʦʩʥʦʚʝ Python. 

ʆʩʦʙʦ ʟʥʘʯʠʤʳʤ ʘʩʧʝʢʪʦʤ ʥʘʰʝʛʦ ʧʦʜʭʦʜʘ ʩʪʘʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʘʥʘʣʠʟʘ 

ʢʠʥʝʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʚʫʭ ʢʣʶʯʝʚʳʭ ʤʝʤʙʨʘʥʥʳʭ ʬʝʨʤʝʥʪʦʚ: ʥʘʪʨʠʡ-ʢʘʣʠʝʚʦʡ 

ɸʊʌʘʟʳ (Na+/K+-ɸʊʌʘʟʳ) ʠ ʘʮʝʪʠʣʭʦʣʠʥʵʩʪʝʨʘʟʳ (ɸʍʕ). ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʦʛʨʘʤʤʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘ ʙʘʟʝ Python, ʪʘʢʠʭ ʢʘʢ ʙʠʙʣʠʦʪʝʢʘ pandas ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, re ʜʣʷ ʨʘʙʦʪʳ ʩ ʨʝʛʫʣʷʨʥʳʤʠ ʚʳʨʘʞʝʥʠʷʤʠ ʠ ʤʦʜʫʣʴ os ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʦʡ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʵʬʬʝʢʪʠʚʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 
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ʘʥʘʣʠʟʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʷ ʧʨʦʮʝʩʩ ʚʳʷʚʣʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ 

ʩʪʨʫʢʪʫʨʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʮʠʪʦʩʢʝʣʝʪʘ ʠ ʘʢʪʠʚʥʦʩʪʴʶ ʬʝʨʤʝʥʪʦʚ. ɺ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʚʳʷʚʠʣʠ, ʯʪʦ ʜʝʩʪʘʙʠʣʠʟʘʮʠʷ ʩʧʝʢʪʨʠʥ-ʘʢʪʠʥʦʚʦʡ ʩʝʪʠ ʚʝʜʝʪ ʢ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ɸʍʕ ʥʘ 30% ʠ ʢ ʠʟʤʝʥʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ 

Na+/K+-ɸʊʌʘʟʳ ʥʘ 50%. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʢʨʠʪʠʯʝʩʢʫʶ 

ʨʦʣʴ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʮʠʪʦʩʢʝʣʝʪʘ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʘʢʪʠʚʥʦʩʪʠ 

ʤʝʤʙʨʘʥʥʳʭ ʬʝʨʤʝʥʪʦʚ. 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʠʣʠ 

ʤʦʜʝʣʴʥʫʶ ʬʫʥʢʮʠʶ f(S,Vmax,Km), ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʨʝʘʢʮʠʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʫʙʩʪʨʘʪʘ S, ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ 

ʨʝʘʢʮʠʠ Vmax ʠ ʢʦʥʩʪʘʥʪʳ ʄʠʭʘʵʣʠʩʘ Km, ʘʥʘʣʠʟʠʨʫʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʜʘʥʥʳʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʫʥʢʮʠʠ curve_fit ʠʟ ʙʠʙʣʠʦʪʝʢʠ scipy.optimize ʧʦʟʚʦʣʠʣʦ 

ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʠʪʴ ʤʦʜʝʣʴ ʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ, 

ʠʣʣʶʩʪʨʠʨʫʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʫʙʩʪʨʘʪʘ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʣʦ ʥʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʂʨʦʤʝ 

ʪʦʛʦ, ʙʳʣ ʩʦʟʜʘʥ ʛʨʘʬʠʢ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʃʘʡʥʫʠʚʝʨʘ-ɹʝʨʢʘ (ʜʚʦʡʥʦʛʦ ʦʙʨʘʪʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ) ʜʣʷ ʙʦʣʝʝ ʫʛʣʫʙʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʢʠʥʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʧʦʜʪʚʝʨʜʠʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʚʳʚʦʜʳ ʦ ʚʣʠʷʥʠʠ ʮʠʪʦʩʢʝʣʝʪʘ ʥʘ 

ʘʢʪʠʚʥʦʩʪʴ ʤʝʤʙʨʘʥʥʳʭ ʬʝʨʤʝʥʪʦʚ. ʅʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʤʳ ʩʤʦʛʣʠ ʧʦʜʪʚʝʨʜʠʪʴ ʥʘʰʠ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʛʠʧʦʪʝʟʳ ʠ ʧʦʣʫʯʠʪʴ ʥʦʚʦʝ ʧʦʥʠʤʘʥʠʝ ʦ ʩʣʦʞʥʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʝʞʜʫ ʮʠʪʦʩʢʝʣʝʪʦʤ ʠ ʤʝʤʙʨʘʥʥʳʤʠ ʬʝʨʤʝʥʪʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜʳ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ, ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʥʘʤ ʩ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʴʶ ʚʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʮʠʪʦʩʢʝʣʝʪʘ 

ʠ ʤʝʤʙʨʘʥʥʳʭ ʬʝʨʤʝʥʪʦʚ. 
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ʂɶʂʈɸʂ ɹɽɿʀ ʉɸʈɸʊʆʅʀɼɸ PR ʄɸʈʂɽʈʀ ɺɸ ʊʈ53 ɻɽʅ 

RS17884159 ʇʆʃʀʄʆʈʌʀɿʄʀʅʀ ɹʆנʃʀפʃʀʂ ɸ׳ɸʄʀʗʊʀ 

ɸʚʝʟʦʚ ʅ.ʐ.1, פʦʜʠʨʦʚʘ ɼ.ɸ.2, ʄʘʢʩʫʜʦʚʘ ɸ.ʅ.4, ɹʦʙʦʝʚ ʂ.ʊ.3 

1  ̃ɶʟʈ ʌɸ ʘʢʘʜʝʤʠʢ ʆ.ʉ.ʉʦʜʠץʦʚ ʥʦʤʠʜʘʛʠ ɹʠʦʦʨʛʘʥʠʢ ʢʠʤʸ ʠʥʩʪʠʪʫʪʠ 

ɶʟʙʝʢʠʩʪʦʥ, ʊʦʰʢʝʥʪ ʰʘ״ʘʨ, ʄʠʨʟʦ ʋʣʫסʙʝʢ ʢ˄ʯʘʩʠ, 83 
2ʄ.ʋʣʫʛʙʝʢ ʥʦʤʣʠ ɶʟʄʋ ʭʫʟʫʨʠʜʘʛʠ ɹʠʦʬʠʟʠʢʘ ʚʘ ʙʠʦʢʠʤʸ ʠʥʩʪʠʪʫʪʠ 

ɶʟʙʝʢʠʩʪʦʥ, ʊʦʰʢʝʥʪ ʰʘ״ʘʨ, ʆʣʤʘʟʦʨ ʪʫʤʘʥʠ, ʪʘʣʘʙʘʣʘʨ ʢ˄ʯʘʩʠ, 174 
3ɶʟʈ ʉʉɺ ʈʀ ʛʝʤʘʪʦʣʦʛʠʷ ʠʣʤʠʡ-ʘʤʘʣʠʡ ʪʠʙʙʠʸʪ ʤʘʨʢʘʟʠ 

ɶʟʙʝʢʠʩʪʦʥ, ʊʦʰʢʝʥʪ ʰ., ʏʠʣʦʥʟʦʨ ʪ., Aʨʥʘʩʦʡ ʢ˄ʯʘʩʠ, 16/1A 
4ʊʦʰʢʝʥʪ ʌʘʨʤʘʮʝʚʪʠʢʘ ʠʥʩʪʠʪʫʪʠ 

ɶʟʙʝʢʠʩʪʦʥ, ʊʦʰʢʝʥʪ ʰ., ʄʠʨʦʙʦʜ ʪ., ʆʡʙʝʢ ʢ˄ʯʘʩʠ, 45 

e-mail: nodir-ibh@mail.ru 

ʂ˄ʢʨʘʢ ʙʝʟʠ ʩʘʨʘʪʦʥʠ (ʂɹʉ) ʜʫʥʸʜʘʛʠ ʘʸʣʣʘʨ ʦʨʘʩʠʜʘ ˄ʣʠʤʛʘ ʦʣʠʙ 

ʢʝʣʘʜʠʛʘʥ ʵʥʛ ʢ˄ʧ ʫʯʨʘʡʜʠʛʘʥ ʢʘʩʘʣʣʠʢʣʘʨʜʘʥ ʙʠʨʠ. ʂɹʉ ʜʘʚʦʣʘʥʠʰʠʥʠ 

ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰʜʘ ʪʫʨʣʠ ʭʠʣ ʛʝʥʝʪʠʢ, ʵʧʠʛʝʥʝʪʠʢ ʚʘ ʧʦʣʠʤʦʨʬʠʢ ˄ʟʛʘʨʠʰʣʘʨ 

ʤʫ״ʠʤ ʘ״ʘʤʠʷʪʛʘ ʵʛʘ. ʂɹʉ ʪʘʰʭʠʩʣʘʰʜʘ ʠʤʤʫʥʦʛʠʩʪʦʢʠʤʸ (ʀɻʂ) ʫʩʫʣ ʘʣʦ״ʠʜʘ 

˄ʨʠʥ ʪʫʪʘʜʠ. ʀɻʂ ʫʩʫʣʠʜʘ ʘʥʠץʣʘʰ ˄ʩʤʘʥʠʥʛ ʭʫʩʫʩʠʷʪʠʥʠ ʜʠʬʬʝʨʝʥʮʠʘʣ 

ʜʠʘʛʥʦʩʪʠʢʘ ץʠʣʠʰʛʘ, ˄ʩʤʘʥʠʥʛ ʛʦʨʤʦʥʣʘʨʛʘ ʩʝʟʛʠʨʣʠʛʠʥʠ ʘʥʠץʣʘʰ 

ʠʤʢʦʥʠʷʪʠʥʠ ʙʝʨʘʜʠ. ʋʰʙʫ ʪʘ״ʣʠʣ ʙʠʟʛʘ ʜʘʚʦʣʘʥʠʰʥʠ ʙʦʰץʘʨʠʰ ʚʘ 

ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰ, ʰʫʥʠʥʛʜʝʢ, ʩʘʤʘʨʘʜʦʨʣʠʛʠʥʠ ʙʘ״ʦʣʘʰ ʠʤʢʦʥʠʥʠ ʙʝʨʘʜʠ. 

ʇʨʦʛʝʩʪʝʨʦʥ ʨʝʮʝʧʪʦʨʣʘʨʠ ʶץʦʨʠ ʙ˄ʣʛʘʥ ˄ʩʤʘʣʘʨ ʬʘʨץʣʘʥʘʜʠ. ʋʣʘʨ ʢʘʤ 

ʧʨʦʣʝʬʝʨʘʪʠʚ ʬʘʦʣʣʠʢʢʘ ʵʛʘ ʚʘ ʘʛʨʝʩʩʠʚ ʙ˄ʣʤʘʛʘʥ ʡ˄ʣ ʙʠʣʘʥ ʪʘʚʩʠʬʣʘʥʘʜʠ. 

ɹʫʥʜʘʡ ʢ˄ʨʩʘʪץʠʯʣʘʨʛʘ ʵʛʘ ʙ˄ʣʛʘʥ ˄ʩʤʘʣʘʨ ʛʦʨʤʦʥ ʪʝʨʘʧʠʷʛʘ ʷʭʰʠ ʪʘʲʩʠʨ 

ʢ˄ʨʩʘʪʘʜʠ ʚʘ ʥʘʪʠʞʘʩʠ ״ʘʤ ʰʫʥʛʘ ʭʦʩ ʙ˄ʣʘʜʠ. ׳ʦʟʠʨʜʘ ʂɹʉ ʨʠʚʦʞʣʘʥʠʰʠʥʠʥʛ 

ʤʦʣʝʢʫʣʷʨ ʤʝʭʘʥʠʟʤʣʘʨʠʥʠ ˄ʨʛʘʥʠʰ, ʩʦʤʘʪʠʢ ʤʫʪʘʮʠʷʛʘ ʩʘʙʘʙ ʙ˄ʣʘʜʠʛʘʥ ʊʈ53 

ʛʝʥʥʠ ʪʝʢʰʠʨʠʰ ʚʘ ʫʥʠʥʛ rs17884159 ʧʦʣʠʤʦʨʬʠʟʤʥʠ ʘʥʠץʣʘʰ ʥʘʪʠʞʘʩʠʜʘ, 

ʢʘʩʘʣʣʠʢʥʠ ʵʨʪʘ ʪʘʰʭʠʩʣʘʰ ʚʘ ʜʘʚʦʣʘʰ ʠʤʢʦʥʠʷʪʣʘʨʠ ʤʘʚʞʫʜ ʙ˄ʣʤʦץʜʘ. 

ʊʘʜץʠץʦʪ ʤʘץʩʘʜʠ ʀɻʂ ʪʝʢʰʠʨʫʚ ˄ʪʢʘʟʠʣʛʘʥ ʂɹʉ ʙʝʤʦʨʣʘʨʠʜʘ PR ʤʘʨʢʝʨ 

ʚʘ ʊʈ53 ʛʝʥʠ rs17884159 ʧʦʣʠʤʦʨʬʠʟʤʥʠ ʙʦסʣʠץʣʠʢ ʤʝʭʘʥʠʟʤʣʘʨʠʥʠʥʛ ʪʘ״ʣʠʣ 

 .ʠʣʠʰץ

ʊʘʜץʠץʦʪ ʫʯʫʥ 42 ʥʘʬʘʨ ʀɻʂ ʪʝʢʰʠʨʫʚ ˄ʪʢʘʟʠʣʛʘʥ ʂɹʉ ʪʘʰʭʠʩʠ ץ˄ʡʠʣʛʘʥ 
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ʙʝʤʦʨ ʘʸʣʣʘʨ ʦʣʠʥʜʠ. ɶʨʛʘʥʠʣʘʸʪʛʘʥ ʥʘʲʤʫʥʘʣʘʨ ʧʝʨʠʬʝʨʠʢ ץʦʥʠʜʘʥ 

ñɸʤʧʣʠʇʨʘʡʤ ʈʠʙʦ-ʧʨʝʧò (ʆʆʆ çʅʝʢʩʪ ɹʠʦè, ʈʦʩʩʠʷ) ʚʘ ñDiatom TM DNA Prep 

100ò (ʃʘʙʦʨʘʪʦʨʠʷ ʀʟʦʛʝʥ, ʈʦʩʩʠʷ) ʪ˄ʧʣʘʤʣʘʨʠ ʸʨʜʘʤʠʜʘ ɼʅʂ ʘʞʨʘʪʠʣʜʠ. ɼʅʂ 

ʤʠץʜʦʨʠʥʠ ʚʘ ʩʠʬʘʪʠ NanoDrop 2000 (Thermo Fisher Scientific, ɸפʐ) 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ ʸʨʜʘʤʠʜʘ ʪʝʢʰʠʨʠʣʜʠ. ʊʈ53 ʛʝʥ rs17884159 ʧʦʣʠʤʦʨʬʠʟʤʠ 

ʉʠʥʪʦʣ (ʈʦʩʩʠʷ) ʛʝʥʝʪʠʢ ʪʝʩʪ-ʪ˄ʧʣʘʤʠ ʸʨʜʘʤʠʜʘ ʠʰʣʘʙ ʯʠץʘʨʫʚʯʠʣʘʨʥʠʥʛ 

ʢ˄ʨʩʘʪʤʘʣʘʨʠʛʘ ʤʫʚʦʬʠץ ʪʝʢʰʠʨʠʣʜʠ. ʇʦʣʠʤʝʨʘʟʘ ʟʘʥʞʠʨʣʠ ʨʝʘʢʮʠʷ Rotor-Gene 

Q (QIAGEN Hilden, Germany) ʘʤʧʣʠʬʠʢʘʪʦʨʠʜʘ ʘʤʘʣʛʘ ʦʰʠʨʠʣʜʠ. 

ʊʘʜץʠץʦʪʜʘ 42 ʥʘʬʘʨ ʂɹʉ ʙʝʤʦʨʣʘʨʠʥʠ ʀɻʂ, ʷʲʥʠ PR ʨʝʮʝʧʪʦʨʠ ʤʘʨʢʸʨʠ 

ʚʘ ʊʈ53 ʛʝʥʠ rs17884159 ʧʦʣʠʤʦʨʬʠʟʤʠ ʦʨʘʩʠʜʘ ʙʦסʣʠץʣʠʢ ʘ״ʘʤʠʷʪʠʥʠʥʛ 

ʪʘ״ʣʠʣʠ ˄ʪʢʘʟʠʣʜʠ. ʋʰʙʫ ʙʝʤʦʨʣʘʨʜʘʥ 17 ʥʘʬʘʨʠ ʉ/ʉ ʛʝʥʦʪʠʧʣʠ ʘʸʣʣʘʨ ʙ˄ʣʠʙ, 

ʰʫʣʘʨʜʘʥ 12 ʥʘʬʘʨʠ (70,6 %) PR ʨʝʮʝʧʪʦʨʠ ʠʞʦʙʠʡ ʚʘ ץʦʣʛʘʥ 5 ʥʘʬʘʨʠʜʘ (29,4 

%) ʩʘʣʙʠʡ ʢ˄ʨʩʘʪʢʠʯʣʘʨ ʘʥʠץʣʘʥʜʠ. ʐʫʥʜʘʡ ץʠʣʠʙ, ʪʘʜץʠץʦʪʜʘ ʂɹʉ ʘʸʣʣʘʨʠʥʠʥʛ 

70,6 % ʛʦʨʤʦʥ ʪʝʨʘʧʠʷ ʩʘʤʘʨʘʣʠ, ץʦʣʛʘʥ 29,4 % ʘʸʣʣʘʨʜʘ ʫʰʙʫ ʪʝʨʘʧʠʷ ʩʘʤʘʨʘʩʠʟ 

˄ʪʠʰʠ ʘʥʠץʣʘʥʜʠ. ʐʫʥʠʥʛʜʝʢ, ʪʘʜץʠץʦʪʜʘʛʠ ʉ/ʊ ʛʝʥʦʪʠʧʣʠ ʘʸʣʣʘʨ 19 ʥʘʬʘʨʥʠ 

ʪʘhʢʠʣ ʵʪʜʠ. ʐʫʣʘʨʜʘʥ 12 ʥʘʬʘʨʠʜʘ (63,2 %) PR ʨʝʮʝʧʪʦʨʠ ʠʞʦʙʠʡ ʚʘ ץʦʣʛʘʥ 7 

ʥʘʬʘʨʠʜʘ (36,8 %) ʩʘʣʙʠʡ ʢ˄ʨʩʘʪʢʠʯʣʘʨ ʢʫʟʘʪʠʣʜʠ. ʐʫʥʜʘʡ ץʠʣʠʙ, ʙʝʤʦʨʣʘʨʜʘʥ 

63,2 % ʛʦʨʤʦʥ ʪʝʨʘʧʠʷʛʘ ʪʘʲʩʠʨʯʘʥʣʠʛʠ ʩʘʤʘʨʘʣʠ ʚʘ ץʦʣʛʘʥ 36,8 % ʙʝʤʦʨ 

ʘʸʣʣʘʨʜʘ ʫʰʙʫ ʪʝʨʘʧʠʷʛʘ ʪʘʲʩʠʨʯʘʥʣʠʛʠ ʩʘʤʘʨʘʩʠʟ ʵʢʘʥʣʠʛʠ ʘʥʠץʣʘʥʜʠ. ʄʫʪʘʥʪ 

ʊ/ʊ ʛʝʥʦʪʠʧʠ ʪʘ״ʣʠʣ ץʠʣʠʥʛʘʥʠʜʘ, 6 ʥʘʬʘʨ ʙʝʤʦʨʣʘʨʜʘʥ 2 ʥʘʬʘʨʠʜʘ (33,3 %) 

ʤʫʩʙʘʪ ʚʘ ץʦʣʛʘʥ 4 ʥʘʬʘʨ (66,7 %) ʙʝʤʦʨʣʘʨʜʘ ʤʘʥʬʠʡ PR ʨʝʮʝʧʪʦʨʠ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨ ʘʥʠץʣʘʥʜʠ. ɼʝʤʘʢ, ʫʰʙʫ ʘʸʣʣʘʨʥʠʥʛ 33,3 % ʛʦʨʤʦʥ ʪʝʨʘʧʠʷ 

ʠʞʦʙʠʡ ʚʘ ץʦʣʛʘʥ 66,7 % ʙʝʤʦʨʣʘʨʜʘ ʫʰʙʫ ʜʘʚʦʣʘʥʠʰ ʩʘʣʙʠʡ ʙ˄ʣʠʰʠ ʘʥʠץʣʘʥʜʠ. 

ʉʪʘʪʠʩʪʠʢ ʪʘ״ʣʠʣ ˄ʪʢʘʟʠʣʛʘʥʜʘ ʨ>0.05 ʵʢʘʥʣʠʛʠ ʤʘʲʣʫʤ ʙ˄ʣʜʠ. 

ʍʫʣʦʩʘ, ʀɻʂ ʪʝʢʰʠʨʫʚʣʘʨ ˄ʪʢʘʟʠʣʛʘʥ ʂɹʉ ʙʝʤʦʨ ʘʸʣʣʘʨʠʜʘ, ʊʈ53 ʛʝʥʠ 

rs17884159 ʧʦʣʠʤʦʨʬʠʟʤʠ ʚʘ ʀɻʂ ʤʘʨʢʸʨʣʘʨʠ ʙʠʣʘʥ ʙʦסʣʠץʣʠʛʠ ʘʥʠץʣʘʥʜʠ. ɹʠʟ 

ʫʰʙʫ ʊʈ53 ʛʝʥʠ rs17884159 ʧʦʣʠʤʦʨʬʠʟʤʠʥʠ, ʀɻʂ ˄ʪʢʘʟʠʣʛʘʥ ʂɹʉ ʢʘʩʘʣʣʠʛʠʥʠ 

ʧʨʦʛʥʦʟʣʘʰʜʘ ʛʝʥʝʪʠʢ ʤʘʨʢʸʨ ʩʠʬʘʪʠʜʘ ץ˄ʣʣʘʰ ʤʫʤʢʠʥ ʜʝʙ ʭʠʩʦʙʣʘʡʤʠʟ. 
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 ɶɿɸʅʀʅɻ ʍʈʆʄʆʉʆʄɸʉʀ-ɸʃʄɸʐɻɸʅ CS-B04_UZ ʃʀʅʀʗʉʀנ

ɹʀʃɸʅ ʄɸ׳ɸʃʃʀʁ ʅɸɺʃɸʈʅʀ SSR-ʄɸʈʂɽʈʃɸʈ ɸʉʆʉʀɼɸ 

ʄʆʃɽʂʋʃʗʈ-ɻɽʅɽʊʀʂ ɶʈɻɸʅʀʐ 

ɹʦʙʦʭʫʞʘʝʚ ʐ.ʋ.1, ɸʙʜʫʢʘʨʠʤʦʚ ʐ.ʉ.2, ʉʘʥʘʤʴʷʥ ʄ.ʌ.1 

1ʄʠʨʟʦ ʋʣʫסʙʝʢ ʥʦʤʠʜʘʛʠ ɶʟʙʝʢʠʩʪʦʥ ʄʠʣʣʠʡ ʋʥʠʚʝʨʩʠʪʝʪʠ 

ɶʟʙʝʢʠʩʪʦʥ, ʊʦʰʢʝʥʪ ʰʘ״ʘʨ ʆʣʤʘʟʦʨ ʪʫʤʘʥʠ ʋʥʠʚʝʨʩʠʪʝʪ ʢ˄ʯʘʩʠ, 4 
2ɶʟʈ ʌɸ ɻʝʥʦʤʠʢʘ ʚʘ ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ ʤʘʨʢʘʟʠ. 

ɶʟʙʝʢʠʩʪʦʥ, ʊʦʰʢʝʥʪ ʚʠʣʦʷʪʠ, פʠʙʨʘʡ ʪʫʤʘʥʠ, ʋʥʠʚʝʨʩʠʪʝʪ ʢ˄ʯʘʩʠ, 2 

e-mail: bobohujayev@mail.ru 

 ʟʘʜʘ ʭʨʦʤʦʩʦʤʘʩʠ ʘʣʤʘʰʪʠʨʠʣʛʘʥ 17 ʪʘ ʣʠʥʠʷʣʘʨ ʷʨʘʪʠʰ ʙʠʨʠʥʯʠ ʤʘʨʪʘ˄נ

ɸפʐʜʘ ʘʤʘʣʛʘ ʦʰʠʨʠʣʜʠ, ʢʝʡʠʥʯʘʣʠʢ ʫʣʘʨʥʠʥʛ ץʠʤʤʘʪʣʠ-ʭ˄ʞʘʣʠʢ ʙʝʣʛʠʣʘʨʠ 

˄ʨʛʘʥʠʣʜʠ. ʍʨʦʤʦʩʦʤʘʩʠ ʘʣʤʘʰʛʘʥ ʣʠʥʠʷʣʘʨʜʘ ʤʦʣʝʢʫʣʷʨ-ʛʝʥʝʪʠʢ ʪʘʜץʠץʦʪʣʘʨ 

˄ʪʢʘʟʠʣʛʘʥ, ʰʫʥʠʥʛʜʝʢ, ʫʣʘʨʥʠʥʛ ʘʙʠʦʪʠʢ ʚʘ ʙʠʦʪʠʢ ʦʤʠʣʣʘʨʛʘ ʯʠʜʘʤʣʠʛʠʥʠ 

˄ʨʛʘʥʠʣʛʘʥ. ɸʤʤʦ, ס˄ʟʘʥʠʥʛ G.hirsutum ʪʫʨʠʛʘ ʤʘʥʩʫʙ ʘʥʝʫʧʣʦʠʜ ʣʠʥʠʷʣʘʨʠʥʠʥʛ 

ʪ˄ʣʠץ ʪ˄ʧʣʘʤʠʥʠʥʛ ʡ˄ץʣʠʛʠ ʩʘʙʘʙʣʠ, ʭʨʦʤʦʩʦʤʘʩʠ ʘʣʤʘʰʪʠʨʠʣʛʘʥ 

ʣʠʥʠʷʣʘʨʥʠʥʛ ʙʘʨʯʘ ʭʨʦʤʦʩʦʤʘʣʘʨ ʙ˄ʡʠʯʘ ʪ˄ʣʠץ ʪ˄ʧʣʘʤʠʥʠ ʦʣʠʰ ʤʫʤʢʠʥ ʵʤʘʩ. 

ɹʫʥʜʘʥ ʪʘʰץʘʨʠ, ʙʠʨ ʥʝʯʪʘ ʤʫʘʣʣʠʬʣʘʨ ʪʦʤʦʥʠʜʘʥ CS-B05sh, CS-B06, CS-B07, 

CS-B15sh ʭʨʦʤʦʩʦʤʘʩʠ ʘʣʤʘʰʪʠʨʠʣʛʘʥ ʣʠʥʠʷʣʘʨ ʫʯʫʥ ʤʦʣʝʢʫʣʷʨ-ʛʝʥʝʪʠʢ 

ʠʩʙʦʪʥʠʥʛ ʤʘʚʞʫʜ ʵʤʘʩʣʠʛʠ ʘʥʠץʣʘʥʜʠ, ʫʰʙʫ ʭʨʦʤʦʩʦʤʘʣʘʨ ʫʯʫʥ CS-

ʣʠʥʠʷʣʘʨʠʥʠ ʷʨʘʪʠʰ ʫʯʫʥ ʷʥʛʠ ʪʘʜץʠץʦʪʣʘʨ ʦʣʠʙ ʙʦʨʠʣʠʰʠ ʣʦʟʠʤʣʠʛʠʥʠ 

ʢ˄ʨʩʘʪʘʜʠ. ʐʫʥʠʥʛ ʫʯʫʥ ס˄ʟʘʥʠʥʛ ʷʥʛʠ ʘʥʝʫʧʣʦʠʜ ʣʠʥʠʷʣʘʨʠ ʚʘ ʷʥʛʠ 

ʭʨʦʤʦʩʦʤʘʩʠ-ʘʣʤʘʰʪʠʨʠʣʛʘʥ ʣʠʥʠʷʣʘʨʥʠ ʦʣʠʰ ʜʦʣʟʘʨʙ ʚʘ ʟʘʨʫʨʜʠʨ. 

ʐʫ ʩʘʙʘʙʜʘʥ ʄʠʨʟʦ ʋʣʫסʙʝʢ ʥʦʤʠʜʘʛʠ ɶʟʙʝʢʠʩʪʦʥ ʄʠʣʣʠʡ 

ʋʥʠʚʝʨʩʠʪʝʪʠʥʠʥʛ ʅʦʸʙ ʎʠʪʦʛʝʥʝʪʠʢ ʢʦʣʣʝʢʮʠʷʥʠ G.hirsutum L. ʪʫʨʠʛʘ ʤʘʥʩʫʙ 

ʤʦʥʦʩʦʤʠʢ ʚʘ ʤʦʥʦʪʝʣʦʜʠʩʦʤʠʢ ʣʠʥʠʷʣʘʨʠ G.barbadense L. ʪʫʨʠʥʠʥʛ Pima 3-79 

ʣʠʥʠʷʩʠ ʙʠʣʘʥ ʯʘʪʠʰʪʠʨʠʰ ʘʩʦʩʠʜʘ 2008 ʡʠʣʜʘʥ ʙʦʰʣʘʙʘʣʦ״ʠʜʘ ʭʨʦʤʦʩʦʤʘ-

ʘʣʤʘʰʛʘʥ ʣʠʥʠʷ ʷʨʘʪʠʰ ʙʫʡʠʯʘ ʪʘʜץʠץʦʪʣʘʨ ʙʦʰʣʘʥʛʘʥ ʵʜʠ. ׳ʦʟʠʨʛʠ ʢʫʥʛʘ 

ʢʝʣʠʙ ʎʠʪʦʛʝʥʝʪʠʢ ʢʦʣʣʝʢʮʠʷʜʘ 100 ʛʘ ʷץʠʥ ʤʦʥʦʩʦʤʠʢ ʣʠʥʠʷ ʤʘʚʞʫʜ ʚʘ ʘʡʨʠʤ 

ʤʦʥʦʩʦʤʠʢ ʣʠʥʠʷʣʘʨ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ץʠʣʠʥʜʠ. ʍʫʩʫʩʘʥ, ɸt-ʩʫʙʛʝʥʦʤʥʠ 2 (ʄʦ11, 
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ʄʦ16, ʄʦ19 ʚʘ ʄʦ93 ʤʦʥʦʩʦʤʠʢ ʣʠʥʠʷʣʘʨ), 4 (ʄʦ7, ʄʦ10, ʄʦ31, ʄʦ38, ʄʦ58, 

ʄʦ59, ʄʦ60, ʄʦ66, ʄʦ69, ʄʦ70, ʄʦ71, ʄʦ72, ʄʦ73, ʄʦ75, ʄʦ76, ʄʦ79, ʄʦ81 ʚʘ 

ʄʦ89 ʤʦʥʦʩʦʤʠʢ ʣʠʥʠʷʣʘʨ), 6(ʄʦ13, ʄʦ34, ʄʦ67, ʄʦ92 ʚʘ ʄʦ95 ʤʦʥʦʩʦʤʠʢ 

ʣʠʥʠʷʣʘʨ), 7(ʄʦ27ʤʦʥʦʩʦʤʠʢ ʣʠʥʠʷʣʘʨ) ʚʘ 12 (ʄʦ27 ʤʦʥʦʩʦʤʠʢ ʣʠʥʠʷʣʘʨ) 

ʭʨʦʤʦʩʦʤʘʣʘʨ ʙʫʡʠʯʘ ʚʘ Dt-ʩʫʙʛʝʥʦʤʥʠ ʙʫʡʠʯʘ 17, 18, 21 ʚʘ 22 ʭʨʦʤʦʩʦʤʘʣʘʨ 

ʙʫʡʠʯʘ ʝʪʠʰʤʦʚʯʠʣʠʛʠ ʵʛʘ ʙ˄ʣʛʘʥ ʤʦʥʦʩʦʤʠʢ (ʄʦ56, ʄʦ48, ʄʦ42 ʚʘ ʄʦ17, ʤʦʩ 

ʨʘʚʠʰʜʘ) ʣʠʥʠʷʣʘʨ ״ʘʤʜʘ ʠʢʢʠʪʘ ɸt-ʩʫʙʛʝʥʦʤʥʠ6 ʚʘ 11 ʭʨʦʤʦʩʦʤʘ ʙʫʡʠʯʘ ʙʠʨ 

ʝʣʢʘʩʠ ʝʪʠʰʤʦʚʯʠʣʠʛʠ ʵʛʘ ʙ˄ʣʛʘʥ ʤʦʥʦʪʝʣʦʜʠʩʦʤʠʢ ʣʠʥʠʷ ʘʥʠץʣʘʥʜʠ. 

ʋʰʙʫ ʤʦʥʦʩʦʤʠʢ ʣʠʥʠʷʣʘʨʥʠ G.barbadense L. ʪʫʨʠʛʘ ʤʘʥʩʫʙ ʙ˄ʣʛʘʥ 

ʤʫʪʣʦץ ʛʦʤʦʟʠʛʦʪʘ ʙ˄ʣʛʘʥ Pima 3-79 ʣʠʥʠʷʩʠ ʙʠʣʘʥ ʯʘʪʠʰʪʠʨʠʰ ʥʘʪʠʞʘʩʠʜʘ 

ʪʫʨʣʘʨʘʨʦ F1 ʤʦʥʦʩʦʤʠʢ ʜʫʨʘʛʘʡʣʘʨ ʚʘ ʪʫʨʣʠ ʙʝʢʢʨʦʩʩ BC1F1ï BC5F1 ʘʚʣʦʜʣʘʨʠ 

ʦʣʠʥʛʘʥ. ʌʘץʘʪʛʠʥʘ ʄʦ59 ʣʠʥʠʷʩʠ ʘʩʦʩʠʜʘ ʙʠʨʠʥʯʠ ʤʘʨʦʪʘʙʘ ɶʟʙʝʢʠʩʪʦʥʜʘ 

ʪʫʨʣʘʨʘʨʦ ʘʣʦ״ʠʜʘ ʭʨʦʤʦʩʦʤʘʩʠ-ʘʣʤʘʰʛʘʥ (CS-B04_Uz) ʣʠʥʠʷ ʷʨʘʪʠʣʜʠ ʚʘ ʙʫ 

ʙʠʣʘʥ ɶʟʙʝʢʠʩʪʦʥʥʠʥʛ ס˄ʟʘ ʛʝʨʧʣʘʟʤʘʩʠ ʙʦʡʠʪʠʣʜʠ. 

ɸפʐ ʮʠʪʦʛʝʥʝʪʠʢ ʢʦʣʣʝʢʮʠʷʩʠʛʘ ʤʘʥʩʫʙ CS-B04 ʣʠʥʠʷʩʠʜʘ ץʫʡʠʜʘʛʠ 

ʬʦʡʜʘʣʠ ʙʝʣʛʠʣʘʨ ʘʥʠץʣʘʥʛʘʥ ʢ˄ʩʘʢ ʦסʠʨʣʠ, ʪʦʣʘ ʫʟʫʥʣʠʛʠ ʚʘ ʯʠץʠʤʠ, 

ʤʠʢʨʦʥʝʡʨ, ʵʣʦʥʛʘʮʠʷ ʚʘ ʘʙʠʦʪʠʢ ʦʤʠʣ: ʠʩʩʠץʣʠʢ ʚʘ ʢʫʨסʦʢʯʠʣʠʢʢʘ ʯʠʜʘʤʣʠ 

ʭʫʩʫʩʠʷʪʣʘʨ ʵʛʘ. 

ʅʦʸʙ ʎʠʪʦʛʝʥʝʪʠʢ ʢʦʣʣʝʢʮʠʷʥʠʥʛ CS-B04_Uz ʣʠʥʠʷʜʘ ʬʦʡʜʘʣʠ ʙʝʣʛʠ 

-ʩʘʜʠ ʣʠʥʠʷ ʚʘ Cʫʣʪʦʥ, ʅʘʤʘʥʛʘʥ-77, ɹʫʭʦʨʦץʫʩʫʩʠʷʪʣʘʨʠ ʥʘʚʣʘʨʛʘ ˄ʪʢʘʟʠʰ ʤʘ״

6, ɹʫʭʦʨʦ-102, ʉ-6524, ʂʝʣʘʞʘʢ, ɸʅ-ɹʦʸʚʫʪ-2, ʄʝʭʥʘʪ, ɻʝʥʦʬʦʥʜ ʥʘʚʣʘʨ 

˄ʨʪʘʩʠʜʘ ʛʝʥʝʪʠʢ ʧʦʣʠʤʦʨʬʠʟʤ ʘʥʠץʣʘʰ ʤʘץʩʘʜʠʜʘ ʢʫʡʠʜʘʛʠ SSR-ʤʘʨʢʝʨʣʘʨ 

(TMB0809, Gh117, Gh124, BNL2572, BNL3433, BNL3089, BNL4047) ʸʨʜʘʤʠʜʘ 

ʤʦʣʝʢʫʣʷʨ-ʛʝʥʝʪʠʢ ʩʢʨʠʥʠʥʛ ʦʣʠʙ ʙʦʨʠʣʜʠ. ʋʰʙʫ ʣʠʥʠʷ ʚʘ ʥʘʚʣʘʨʥʠ 

ʯʘʪʠʰʪʠʨʠʰ ʠʰʣʘʨʠ ʦʣʠʙ ʙʦʨʠʣʘʜʠ ʚʘ ʄɸS ʪʝʭʥʦʣʦʛʠʷ ʘʩʦʩʠʜʘ ʈʀʃ ʸʢʠ ʉSSL 

ʣʠʥʠʷʣʘʨ ʷʨʘʪʠʣʘʜʠ. 
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ʅɸʀɹʆʃɽɽ ʊʆʏʅʓɽ ʄʋʊɸʎʀʀ ɺ ɻɽʅʆʄɸʍ SARS-COV-2 

ɺʓʗɺʃɽʅʅʓɽ ʋ ʋɿɹɽʂʉʂʀʍ ʇɸʎʀɽʅʊʆɺ, ɼɽʄʆʅʉʊʈʀʈʋʖʊ 

ʅʆɺʓɽ ɸʄʀʅʆʂʀʉʃʆʊʅʓɽ ʀɿʄɽʅɽʅʀʗ 

Aʶʙʦʚ ʄ.ʉ., ʖʩʫʧʦʚ A.ʅ., ʄʘʤʘʞʦʥʦʚ ɹ.ʆ., ʆʙʠʜʦʚ ʅ.ʉ., ɹʘʰʠʨʭʦʥʦʚ ɿ., 

ʄʫʨʦʜʦʚ A.A., ʄʠʨʟʘʭʤʝʜʦʚ M.X., ʂʘʤʘʣʦʚʘ ʃ.ʍ., ɹʫʨʠʝʚ ɿ.ʊ., 

Aʙʜʫʢʘʨʠʤʦʚ A., Aʙʜʫʨʘʭʤʦʥʦʚ ʀ.ʖ. 

ʎʝʥʪʨ ʛʝʥʦʤʠʢʠ ʠ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ ɸʅ ʈʋʟ 

ʋʟʙʝʢʠʩʪʘʥ, ʊʘʰʢʝʥʪʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʠʙʨʘʡʩʢʠʡ ʨʘʡʦʥ, ʫʣ. ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ, 2 

ʎʝʣʴ: ʩʦ ʚʨʝʤʝʥʝʤ ʙʳʩʪʨʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʛʝʥʦʤʘʭ ʢʦʨʦʥʘʚʠʨʫʩʘ ʧʨʠʚʝʣʠ ʢ 

ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʰʪʘʤʤʦʚ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʝʨʚʘʷ ʚʘʨʠʘʮʠʷ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ 

ʋʭʘʥʝ ʚ 2019 ʛʦʜʫ. ɻʝʥʦʪʠʧʳ SARS-CoV-2 ʜʦʣʞʥʳ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʜʚʝʨʛʘʪʴʩʷ 

ʧʦʣʥʦʛʝʥʦʤʥʦʤʫ ʩʝʢʚʝʥʠʨʦʚʘʥʠʶ ʚ ʮʝʣʷʭ ʢʦʥʪʨʦʣʷ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʯʨʝʟʚʳʯʘʡʥʦ 

ʧʦʣʝʟʥʦ ʚ ʙʦʨʴʙʝ ʩ ʚʠʨʫʩʦʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʦʩʥʦʚʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ 

ʨʘʟʨʘʙʦʪʘʥʦ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʯʝʥʠʷ ʠ ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʪʠʚ 

ʚʠʨʫʩʘ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʜʝʣʴʪʘ-

ʚʘʨʠʘʥʪʝ SARS-CoV-2, ʢʦʪʦʨʳʡ ʙʳʣ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʚʦ 

ʚʨʝʤʷ ʧʘʥʜʝʤʠʠ, ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ. 

ɼʠʟʘʡʥ ʵʢʩʧʝʨʠʤʝʥʪʘ: ʤʳ ʧʦʣʫʯʠʣʠ 17 ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

ʧʦʣʥʦʛʝʥʦʤʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 48 ʛʝʥʦʪʠʧʦʚ SARS-CoV-2, ʧʦʣʫʯʝʥʥʳʭ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ COVID-19, ʫ ʢʦʪʦʨʳʭ ʨʝʟʫʣʴʪʘʪ ʇʎʈ ʦʢʘʟʘʣʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʚ 

ʛʦʨʦʜʝ ʊʘʰʢʝʥʪʝ, ʋʟʙʝʢʠʩʪʘʥ. 

ʄʝʪʦʜʳ: ʄʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʛʝʥʦʤʘ ʠ ʚʝʙ-ʠʥʩʪʨʫʤʝʥʪʳ 

ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ ʜʣʷ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʡ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʛʝʥʦʤʘʭ ʚʠʨʫʩʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ. ɺ ʢʦʜʠʨʫʶʱʠʭ ʦʙʣʘʩʪʷʭ ʩʝʢʚʝʥʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʛʝʥʦʤʦʚ 

ʚʳʷʚʣʝʥʳ ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʣʠʤʦʨʬʠʟʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʩʠʥʦʥʠʤʠʯʥʳʝ (ʤʠʩʩʝʥʩ) 

ʠ ʩʠʥʦʥʠʤʠʯʥʳʝ ʤʫʪʘʮʠʠ. ʉ ʧʦʤʦʱʴʶ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʩʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʩʝʛʦ ʛʝʥʦʤʘ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʢʣʘʜʫ G (ʠʣʠ ʩʫʙʢʣʘʜʫ GK). 

ɺʩʝʛʦ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 134 ʤʫʪʘʮʠʠ, ʠʟ ʥʠʭ 65 ʦʙʱʠʭ ʠ 69 ʫʥʠʢʘʣʴʥʳʭ. ɺ 
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ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʫʢʣʝʦʪʠʜʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʦʜʥʫ ʤʫʪʘʮʠʶ 

ʩʜʚʠʛʘ ʨʘʤʢʠ ʩʯʠʪʳʚʘʥʠʷ, ʦʜʥʫ ʢʦʥʩʝʨʚʘʪʠʚʥʫʶ ʠ ʨʘʟʨʫʰʠʪʝʣʴʥʫʶ 

ʠʥʩʝʨʮʠʦʥʥʫʶ ʜʝʣʝʮʠʶ, ʯʝʪʳʨʝ ʤʫʪʘʮʠʠ ʚʳʰʝʣʝʞʘʱʝʡ ʦʙʣʘʩʪʠ, ʯʝʪʳʨʝ 

ʤʫʪʘʮʠʠ ʥʠʞʝʣʝʞʘʱʝʡ ʦʙʣʘʩʪʠ, 39 ʩʠʥʦʥʠʤʠʯʥʳʭ ʤʫʪʘʮʠʡ ʠ 84 ʤʠʩʩʝʥʩ-

ʤʫʪʘʮʠʠ. 

ɺʳʚʦʜ: ɺʩʝʩʪʦʨʦʥʥʠʝ ʜʘʥʥʳʝ ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʦʤʦʛʘʶʪ ʦʪʩʣʝʞʠʚʘʪʴ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ 

ʠʩʪʦʯʥʠʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ SARS-CoV-2, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʚʦʟʥʠʢʘʶʱʠʝ ʚʘʨʠʘʮʠʠ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ. ɿʜʝʩʴ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʦ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʛʝʥʦʤʘ SARS-CoV-2 ʠʟ ʦʙʨʘʟʮʦʚ, ʩʦʙʨʘʥʥʳʭ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʚ 

ʢʦʥʮʝ 2021 ʛʦʜʘ, ʚʦ ʚʨʝʤʷ ʧʠʢʘ ʚʪʦʨʦʡ ʚʦʣʥʳ ʧʘʥʜʝʤʠʠ ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ. ʇʦʩʣʝ 

ʧʦʣʫʯʝʥʠʷ ʵʪʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʫʩʠʣʠʷ ʙʳʣʠ 

ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ɼʅʂ ʠ ʩʲʝʜʦʙʥʳʭ ʚʘʢʮʠʥ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʡ ʦʩʥʦʚʝ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʰʪʘʤʤʦʚ SARS-CoV-2, 

ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʭʦʜʷʪ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ. 

 

ʆʎɽʅʂɸ ʈʀʉʂɸ ɺɽʈʊʀʂɸʃʔʅʆɻʆ ʀ ɻʆʈʀɿʆʅʊɸʃʔʅʆɻʆ 

ʇɽʈɽʅʆʉɸ ɻɽʅʆɺ 

ʂʘʤʙʫʨʦʚʘ ɺ.ʉ., ʄʘʤʘʪʢʫʣʦʚʘ ʐ.ʍ., ʀʩʦʤʠʜʜʠʥʦʚʘ ʆ.ʃ. 

ʎʝʥʪʨ ʛʝʥʦʤʠʢʠ ʠ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ ɸʅ ʈʋʟ 

ʋʟʙʝʢʠʩʪʘʥ, ʊʘʰʢʝʥʪʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʠʙʨʘʡʩʢʠʡ ʨʘʡʦʥ, ʫʣ. ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ, 2 

e-mail: venera.k75@gmail.com 

ʈʠʩʢ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ ʛʝʥʦʚ ʚ ʵʢʦʩʠʩʪʝʤʘʭ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʚʳʩʚʦʙʦʞʜʝʥʠʠ ɻʄʆ ʥʘ ʪʦʚʘʨʥʳʡ ʨʳʥʦʢ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʩʦʛʣʘʩʥʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ ESFA ʧʨʦʚʝʜʝʥʠʝ ʦʮʝʥʢʠ ʜʘʥʥʦʛʦ ʨʠʩʢʘ ʷʚʣʷʝʪʩʷ 

ʢʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʧʨʠ ʦʮʝʥʢʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ. 
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ʆʮʝʥʢʘ ʨʠʩʢʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ ʛʝʥʦʚ ʦʪ ʛʝʥ-ʥʦʢʘʫʪʥʳʭ ʩʦʨʪʦʚ 

ʭʣʦʧʯʘʪʥʠʢʘ ʇʦʨʣʦʢ ʧʨʦʚʦʜʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ESFA. 

ʉʦʛʣʘʩʥʦ ʵʪʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʦʮʝʥʢʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ ʛʝʥʦʚ ʩʦʩʪʦʠʪ ʠʟ 

ʜʚʫʭ ʵʪʘʧʦʚ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʚʦʜʷʪ ʘʥʘʣʠʟ ʚʝʨʦʷʪʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʪʨʘʥʩʛʝʥʘ 

ʥʦʚʦʤʫ ʨʝʮʠʧʠʝʥʪʫ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʶʪ ʢʨʫʛ ʚʦʟʤʦʞʥʳʭ ʨʝʮʠʧʠʝʥʪʦʚ 

ʪʨʘʥʩʛʝʥʘ ʚ ʘʛʨʦʩʨʝʜʝ ʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʤʠʛʨʘʮʠʠ ʪʨʘʥʩʛʝʥʘ ʢ 

ʵʪʠʤ ʨʝʮʠʧʠʝʥʪʘʤ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʜʘʶʪ ʦʮʝʥʢʫ ʚʝʨʦʷʪʥʦʩʪʠ ʩʪʘʙʠʣʴʥʦʡ 

ʠʥʪʨʦʛʨʝʩʩʠʠ ʪʨʘʥʩʛʝʥʘ ʚ ʧʦʧʫʣʷʮʠʶ ʨʝʮʠʧʠʝʥʪʦʚ ʠ ʚʳʷʚʣʷʶʪ ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʦʡ 

ʠʥʪʨʦʛʨʝʩʩʠʝʡ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʧʫʣʷʮʠʠ: ʝʝ ʚʳʞʠʚʘʝʤʦʩʪʠ, 

ʠʥʚʘʟʠʚʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ, ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʝʩʩʠʥʛʘ ʥʘ ʜʨʫʛʠʝ ʦʨʛʘʥʠʟʤʳ. 

ʍʣʦʧʯʘʪʥʠʢ ï ʢʫʣʴʪʫʨʥʦʝ ʨʘʩʪʝʥʠʝ, ʨʘʟʤʥʦʞʘʝʤʦʝ ʩʝʤʝʥʘʤʠ ʠ ʥʝ 

ʦʙʣʘʜʘʶʱʝʝ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʚʳʞʠʚʘʥʠʶ ʚʥʝ ʢʫʣʴʪʫʨʥʳʭ ʙʠʦʮʝʥʦʟʦʚ ʚ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. ʍʣʦʧʯʘʪʥʠʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʦʣʥʦʡ ʧʦʣʦʚʦʡ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʴʶ ʩ ʜʨʫʛʠʤʠ ʢʫʣʴʪʠʚʠʨʫʝʤʳʤʠ ʚʠʜʘʤʠ 

ʨʘʩʪʝʥʠʡ, ʜʠʢʠʝ ʚʠʜʳ ʭʣʦʧʯʘʪʥʠʢʘ ʥʝ ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ. 

ɼʠʢʠʝ ʩʦʨʦʜʠʯʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʩʪʨʘʥʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ʠ ʖʞʥʦʡ ɸʤʝʨʠʢʠ ʠ 

ʀʥʜʠʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʢ ʜʠʢʦʨʘʩʪʫʱʠʤ ʨʦʜʩʪʚʝʥʥʳʤ 

ʚʠʜʘʤ ʢʫʣʴʪʫʨʥʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ ʦʪʥʦʩʷʪ ʚʠʜʳ ʰʪʦʢ-ʨʦʟʳ (Alcea L.), ʚʠʜʳ ʨʦʜʘ 

ʘʣʪʝʡ (Althea armeniaca Ten ʠ Althea officinalis L.), ʛʠʙʠʩʢʫʩ (Hibiscus trionum L.), 

ʚʠʜʳ ʨʦʜʘ ʧʨʦʩʚʠʨʥʠʢ (Malva neglecta Wallr. ʠ Malva sylvestris L.) ʠ ʢʘʥʘʪʥʠʢ 

ʊʝʦʬʨʘʩʪʘ (Abutilon therophrasti Medik.). ʀʟ ʵʪʠʭ ʚʠʜʦʚ Hibiscus trionum L., Malva 

neglecta Wallr., Malva sylvestris L. ʠ Abutilon therophrasti Medik. ʷʚʣʷʶʪʩʷ 

ʩʦʨʥʷʢʘʤʠ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʧʦʥʪʘʥʥʘʷ ʛʠʙʨʠʜʠʟʘʮʠʷ ʤʝʞʜʫ 

Gossypium hirsutum L. ʠ ʩʦʨʥʳʤʠ ʨʦʜʩʪʚʝʥʥʳʤʠ ʚʠʜʘʤʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʥʝ ʧʨʦʠʩʭʦʜʠʪ. 

https://ru.wikipedia.org/wiki/Gossypium_hirsutum
https://ru.wikipedia.org/wiki/L.
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʨʦʷʪʥʦʩʪʴ ʤʠʛʨʘʮʠʠ ʪʨʘʥʩʛʝʥʦʚ ʢ ʜʠʢʦʨʘʩʪʫʱʠʤ 

ʨʦʜʩʪʚʝʥʥʳʤ ʚʠʜʘʤ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ ʤʘʣʦʚʝʨʦʷʪʥʘ. 

ʆʮʝʥʢʘ ʧʦʩʣʝʜʩʪʚʠʷ ï ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. 

ʂʫʣʴʪʫʨʥʳʡ ʩʨʝʜʥʝʚʦʣʦʢʥʠʩʪʳʡ ʭʣʦʧʯʘʪʥʠʢ ʦʪʥʦʩʷʪ ʢ 

ʧʝʨʝʢʨʝʩʪʥʦʦʧʳʣʷʝʤʳʤ ʨʘʩʪʝʥʠʷʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʦʟʤʦʞʝʥ ʧʝʨʝʥʦʩ ʪʨʘʥʩʛʝʥʘ 

ʢ ʜʨʫʛʠʤ ʢʫʣʴʪʫʨʥʳʤ ʩʦʨʪʘʤ ʭʣʦʧʯʘʪʥʠʢ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʢʨʝʩʪʥʦʛʦ ʦʧʳʣʝʥʠʷ ʥʘʩʝʢʦʤʳʤʠ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʪʨʘʥʩʛʝʥʦʚ ʢʫʣʴʪʫʨʥʳʤ ʩʦʨʪʘʤ ʭʣʦʧʯʘʪʥʠʢʘ ʧʨʠ 

ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʦʨʪʦʚ ʇʦʨʣʦʢ ʩʫʱʝʩʪʚʝʥʥʘʷ. ʆʮʝʥʢʘ ʧʦʩʣʝʜʩʪʚʠʷ - ʟʥʘʯʠʪʝʣʴʥʦʝ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʝʨʝʥʦʩʘ ʧʳʣʴʮʳ ʦʪ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʇʦʨʣʦʢ ʢ 

ʥʝʪʨʘʥʩʛʝʥʥʦʤʫ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʩʝʢʦʤʳʭ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʢʦʤʤʝʨʯʝʩʢʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʠʟʦʣʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʝʛʦ 

ʚʦʟʜʝʣʳʚʘʥʠʝ ʦʪ ʥʝʪʨʘʥʩʛʝʥʥʦʛʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʤʝʥʝʝ 200 ʤ ʠ ʦʪʩʫʪʩʪʚʠʝ ʫʣʴʝʚ 

ʧʦʙʣʠʟʦʩʪʠ ʦʪ ʧʦʣʝʡ, ʥʘ ʢʦʪʦʨʳʭ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʭʣʦʧʯʘʪʥʠʢ. ʕʪʠ ʜʘʥʥʳʝ 

ʩʦʚʧʘʜʘʶʪ ʩ ʠʤʝʶʱʠʤʠʩʷ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ ʦ ʥʠʟʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ ʛʝʥʦʚ ʦʪ ʪʨʘʥʩʛʝʥʥʦʛʦ ʭʣʦʧʯʘʪʥʠʢʘ. 

 

ʆʎɽʅʂɸ ɺɽʈʆʗʊʅʆʉʊʀ ʅɽʎɽʃɽɺʆɻʆ ɺʆɿɼɽʁʉʊɺʀʗ 

ɻɽʅ-ʅʆʂɸʋʊʅʓʍ ʉʆʈʊʆɺ ʍʃʆʇʏɸʊʅʀʂɸ 

ʂʘʤʙʫʨʦʚʘ ɺ.ʉ., ʄʘʤʘʪʢʫʣʦʚʘ ʐ.ʍ., ʀʩʦʤʠʜʜʠʥʦʚʘ ʆ.ʃ. 

ʎʝʥʪʨ ʛʝʥʦʤʠʢʠ ʠ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ ɸʅ ʈʋʟ 

ʋʟʙʝʢʠʩʪʘʥ, ʊʘʰʢʝʥʪʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʠʙʨʘʡʩʢʠʡ ʨʘʡʦʥ, ʫʣ. ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ, 2 

e-mail: venera.k75@gmail.com 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʳʷʚʣʝʥʠʷ ʠ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʨʠʩʢ, 

ʩʚʷʟʘʥʥʳʡ ʩ ʥʝʮʝʣʝʚʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʦʜʫʢʪʘ ʪʨʘʥʩʛʝʥʘ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʪʨʫʜʥʦ ʫʯʝʩʪʴ ʠ 

ʚʳʷʚʠʪʴ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʠʱʝʚʦʡ ʮʝʧʦʯʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʜʚʝʨʛʥʫʪʴʩʷ 

ʜʝʡʩʪʚʠʶ ʪʨʘʥʩʛʝʥʘ, ʘ ʩ ʜʨʫʛʦʡ ï ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ ʙʠʦʪʠʯʝʩʢʦʛʦ ʠ 
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ʘʙʠʦʪʠʯʝʩʢʦʛʦ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʚʦʩʩʦʟʜʘʪʴ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʦʣʝʚʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʤʦʛʫʪ 

ʧʦʚʣʠʷʪʴ ʥʘ ʚʝʨʦʷʪʥʦʩʪʴ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʩʧʝʮʠʬʠʢʫ ʧʨʦʷʚʣʝʥʠʷ ʪʦʢʩʠʯʝʩʢʦʛʦ 

ʵʬʬʝʢʪʘ. ʇʨʠ ʧʨʦʷʚʣʝʥʠʠ ʦʪʜʘʣʝʥʥʳʭ ʵʬʬʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʯʘʩʪʠʝʤ 

ʥʝʩʢʦʣʴʢʠʭ ʧʦʩʨʝʜʥʠʢʦʚ ʤʝʞʜʫ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ ʪʦʢʩʠʥʘ ʠʣʠ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʩʦʟʜʘʥʥʳʭ ʜʣʷ RNAi ʠ ʪʝʭʥʦʣʦʛʠʡ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ, ʠ 

ʢʦʥʝʯʥʦʡ ʥʝʮʝʣʝʚʦʡ ʤʠʰʝʥʴʶ, ʤʦʞʝʪ ʧʨʦʡʪʠ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʠ ʛʝʥʝʨʘʮʠʡ 

ʦʨʛʘʥʠʟʤʦʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʜʝʡʩʪʚʠʶ ʩʝʣʝʢʪʠʚʥʦʛʦ ʬʘʢʪʦʨʘ. 

ʆʜʥʘʢʦ ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʠ ʪʨʫʜʥʦʩʪʠ, ʦʮʝʥʢʘ ʥʝʮʝʣʝʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʦʮʝʥʢʠ ʨʠʩʢʘ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʨʠ 

ʵʪʦʤ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʝʮʝʣʝʚʳʭ ʵʬʬʝʢʪʦʚ RNAi ʢʦʥʩʪʨʫʢʮʠʡ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ. ʕʪʦ ʜʝʣʘʝʪʩʷ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʛʦʤʦʣʦʛʠʡ ʈʅʂ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʵʢʩʧʨʝʩʩʠʨʦʚʘʪʴʩʷ, ʩ ʚʥʫʪʨʝʥʥʠʤʠ 

ʛʝʥʘʤʠ ʥʘ ʦʩʥʦʚʝ ʛʝʥʦʤʥʳʭ ʜʘʥʥʳʭ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʭʦʟʷʠʥʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʪʘʢʠʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʥʝʞʝʣʘʪʝʣʴʥʳʭ 

ʥʝʮʝʣʝʚʳʭ ʵʬʬʝʢʪʦʚ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʠʭ ʜʘʥʥʳʭ, ʤʳ ʧʨʦʚʝʣʠ ʦʮʝʥʢʫ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝʮʝʣʝʚʳʭ 

ʵʬʬʝʢʪʦʚ siRNA, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʭʦʜʝ ʈʅʂ-ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʠʟ ʢʦʥʩʪʨʫʢʮʠʠ 

pHellsgate-8::PHYA1. ɼʣʷ ʵʪʦʛʦ ʥʘʧʨʘʚʣʷʶʱʘʷ ʠ ʧʘʩʩʘʞʠʨʩʢʘʷ ʮʝʧʠ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʝʜʩʢʘʟʘʥʥʳʭ siʈʅʂ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ 

ʜʘʥʥʦʡ ʛʣʘʚʳ, ʙʳʣʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʘʥʥʦʪʠʨʦʚʘʥʥʳʤʠ ʛʝʥʦʤʘʤʠ ʯʝʣʦʚʝʢʘ (Homo 

sapiens), ʤʝʜʦʥʦʩʥʦʡ ʧʯʝʣʳ (Apis mellifera), ʙʦʞʴʝʡ ʢʦʨʦʚʢʠ (C. septempunctata), 

ʭʣʦʧʢʦʚʦʡ ʩʦʚʢʠ (Helicoverpa armigera) ʠ ʭʣʦʧʢʦʚʦʡ ʪʣʠ (Aphis gossypii) ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʫʢʣʝʦʪʠʜʥʦʛʦ ʘʣʛʦʨʠʪʤʘ BLAST ʜʣʷ ʥʝʩʢʦʣʴʢʦ ʧʦʭʦʞʠʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ (blastn). ʇʨʠ ʵʪʦʤ ʜʣʷ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʛʦʤʦʣʦʛʠʠ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʙʳʣ ʚʳʙʨʘʥ E-value ʪʝʩʪ. 
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ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʛʝʥʦʤ ʥʠ ʦʜʥʦʛʦ ʠʟ ʥʝʮʝʣʝʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ ʥʝ ʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʛʦʤʦʣʦʛʠʠ ʥʠ ʩ ʥʘʧʨʘʚʣʷʶʱʝʡ, ʥʠ ʩ 

ʧʘʩʩʘʞʠʨʩʢʦʡ ʮʝʧʴʶ siRNA. ʊʘʢ, ʜʣʷ ʪʨʘʥʩʢʨʠʧʪʦʚ Homo sapiens ʟʥʘʯʝʥʠʝ ɽ-

ʪʝʩʪʘ ʚʘʨʴʠʨʦʚʘʣʦ ʚ ʧʨʝʜʝʣʘʭ 0,21-0,82 ʜʣʷ ʥʘʧʨʘʚʣʷʶʱʝʡ ʮʝʧʠ ʠ 0,21-0,83 ï ʜʣʷ 

ʧʘʩʩʘʞʠʨʩʢʦʡ. ɼʣʷ ʛʝʥʦʤʘ C. septempunctata ʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʭʦʜʠʣʦʩʴ ʚ 

ʜʠʘʧʘʟʦʥʝ 0,46-445 ʜʣʷ ʥʘʧʨʘʚʣʷʶʱʝʡ ʮʝʧʠ ʠ 0,46-445 ï ʜʣʷ ʧʘʩʩʘʞʠʨʩʢʦʡ. ʋ 

Apis melifera ʟʥʘʯʝʥʠʝ ɽ-ʪʝʩʪʘ ʩʦʩʪʘʚʠʣʦ 0,13-2,0 ʜʣʷ ʥʘʧʨʘʚʣʷʶʱʝʡ ʮʝʧʠ ʠ 0,13-

7,9 ï ʜʣʷ ʧʘʩʩʘʞʠʨʩʢʦʡ. ɼʣʷ ʛʝʥʦʤʘ Helicoverpa armigera ʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʥʘʭʦʜʠʣʦʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 0,52-32 ʜʣʷ ʥʘʧʨʘʚʣʷʶʱʝʡ ʮʝʧʠ ʠ 0,52-126 ï ʜʣʷ 

ʧʘʩʩʘʞʠʨʩʢʦʡ. ʋ Aphis gossypii ʟʥʘʯʝʥʠʝ ɽ-ʪʝʩʪʘ ʩʦʩʪʘʚʠʣʦ 0,38-1,5 ʢʘʢ ʜʣʷ 

ʥʘʧʨʘʚʣʷʶʱʝʡ, ʪʘʢ ʠ ʜʣʷ ʧʘʩʩʘʞʠʨʩʢʦʡ ʮʝʧʠ. ɼʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʥʫʣʷ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʠʟʢʦʡ ʛʦʤʦʣʦʛʠʠ ʢʘʢ 

ʥʘʧʨʘʚʣʷʶʱʝʡ, ʪʘʢ ʠ ʧʘʩʩʘʞʠʨʩʢʦʡ ʮʝʧʠ siRNA. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʘʷ 

ʛʝʥʝʪʠʯʝʩʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ pHellsgate-8: PHYA1 ʥʝ ʦʙʣʘʜʘʝʪ ʥʝʞʝʣʘʪʝʣʴʥʳʤʠ 

ʵʬʬʝʢʪʘʤʠ ʥʘ ʥʝʮʝʣʝʚʳʝ ʦʨʛʘʥʠʟʤʳ. 

 

ɹʀʆʉʊʀʄʋʃʗʊʆʈʃɸʈʅʀ ɸɹʀʆʊʀʂ ʉʊʈɽʉʉʃɸʈɻɸ ɸʃʆפɸɼʆʈ 

ʅʆʄɿʆɼ ɻɽʅʃɸʈ ʕʂʉʇʈɽʉʉʀʗʉʀɻɸ ʊɸʒʉʀʈʀʅʀ ɸʅʀפʃɸʐ 

ʅʘʨʤʘʪʦʚ C.ʕ., ɼʘʨʤʦʥʦʚ M.ʄ., Xʫʩʝʥʦʚ ʅ.ʅ. 

ʎʝʥʪʨ ʛʝʥʦʤʠʢʠ ʠ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ ɸʅ ʈʋʟ 

ʋʟʙʝʢʠʩʪʘʥ, ʊʘʰʢʝʥʪʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʠʙʨʘʡʩʢʠʡ ʨʘʡʦʥ, ʫʣ. ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ, 2 

e-mail: narmatovsardor1993@gmail.com 

ɸʡʨʠʤ ʘʙʠʦʪʠʢ ʩʪʨʝʩʩʣʘʨʥʠʥʛ ʩʘʣʙʠʡ ʪʘʲʩʠʨʠʥʠ ʶʤʰʘʪʠʰ ʫʯʫʥ 

ʘʛʨʦʥʦʤʠʢ ʪʘʜʙʠʨʣʘʨ ʟʘʨʫʨ, ʣʝʢʠʥ ʢ˄ʛʠʥʘ ʚʘʟʠʷʪʣʘʨʜʘ ʙʫʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʰ 

ʝʪʘʨʣʠ ʵʤʘʩ. ʆʣʠʙ ʙʦʨʠʣʘʸʪʛʘʥ ʪʘʜץʠץʦʪʣʘʨʜʘ ʘʥʠץ ʙʠʨ ʘʙʠʦʪʠʢ ʩʪʨʝʩʩʛʘ 

ʯʠʜʘʤʣʠʣʠʛʠʥʠ ʦʰʠʨʠʰʛʘ ʡ˄ʥʘʣʪʠʣʛʘʥ, ʦʩʤʦʣʠʪʠʢ ʭʘʤʜʘ ʘʥʪʠʦʢʩʠʜʘʥʪ ʢʘʙʠ 
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ʤʦʣʝʢʫʣʘʣʘʨʥʠ ʢʦʜʣʘʡʜʠʛʘʥ, ʩʠʛʥʘʣ ʸʢʠ ʨʝʛʫʣʷʪʦʨ ʛʝʥʣʘʨʥʠ ˄ʨʛʘʥʠʰʛʘ ץʘʨʘʪʠʰ 

ʣʦʟʠʤʣʠʛʠ ʪʘʢʠʪʣʘʥʛʘʥ. 

ɶʩʠʤʣʠʢʣʘʨʜʘ ʛʘʨʤʦʥʣʘʨ ʩʠʥʪʝʟʠʥʠ ʙʦʰץʘʨʠʰʜʘ, ״ʫʞʘʡʨʘ ʵʣʦʥʛʘʮʠʷʩʠ ʚʘ 

ʪʫʨʛʦʨʣʠʛʠʜʘ ʨʦʣ ˄ʡʥʦʚʯʠ ״ʘʤʜʘ ״ʫʞʘʡʨʘʜʘ ʦʢʩʠʜʣʘʥʠʰʥʠ ʢʝʣʪʠʨʠʙ ʯʠץʘʨʫʚʯʠ 

ʨʝʘʢʪʠʚ ʢʠʩʣʦʨʦʜʥʠ ʧʘʨʯʘʣʘʥʠʰ ʞʘʨʘʸʥʣʘʨʠʜʘ ʩʠʛʥʘʣ ʤʦʣʝʢʫʣʘʣʘʨʠ ʩʠʬʘʪʠʜʘ 

 ʘʪʥʘʰʫʚʯʠ ʘʥʪʠʦʢʩʠʜʘʥʪ ʪʠʟʠʤ SOD (ʩʫʧʝʨʦʢʩʠʜ ʜʠʩʤʫʪʘʟʘ), APX (ʘʩʢʦʨʙʘʪץ

ʧʝʨʦʢʩʠʜʘʟʘ), CAT (ʢʘʪʘʣʘʟʘ), POD (ʧʝʨʦʢʩʠʜʘʟʘ), GPX (ʛʣʫʪʘʪʠʦʥ ʧʝʨʦʢʩʠʜʘʟʘ), 

GR (ʛʣʫʪʘʪʠʦʥ ʨʝʜʫʢʪʘʟʘ) ʬʠʪʦʛʦʨʤʦʥ ʤʝʪʘʙʦʣʠʟʤʠ ʛʝʥʣʘʨʠ ʵʢʩʧʨʝʩʩʠʷʩʠ 

ʥʘʪʠʞʘʣʘʨʠ ʪʫʨʣʠʯʘ ʙ˄ʣʛʘʥʣʠʛʠ ʘʥʠץʣʘʥʛʘʥ. ʄʘʩʘʣʘʥ, ʇʦʨʣʦס 4-ץ˄ʟʘ ʥʘʚʠʥʠʥʛ 

ʈʠʟʦʢʦʤ-1 ʙʠʦʧʨʝʧʘʨʘʪʠ ʸʨʜʘʤʠʜʘ ʠʰʣʦʚ ʙʝʨʠʣʛʘʥ ˄ʩʠʤʣʠʢʣʘʨʠʜʘ ״ʘʤ ʛʝʥʣʘʨ 

ʵʢʩʧʨʝʩʩʠʷʩʠ ʪʫʨʣʠ ʜʘʨʘʞʣʘʨʜʘ ʢʫʟʘʪʠʣʜʠ, ʛʝʥ ʵʢʩʧʨʝʩʩʠʷʩʠʥʠʥʛ ˄ʟʛʘʨʠʰʠ 

ʙʘʨʯʘ ʛʝʥʣʘʨʜʘ ʥʘʟʦʨʘʪ ʚʘʨʠʘʥʪʠʛʘ ʥʠʩʙʘʪʘʥ ʶץʦʨʠ ʙ˄ʣʛʘʥʣʠʛʠʥʠ ʢʫʟʘʪʠʰʠʤʠʟ 

ʤʫʤʢʠʥ ʙ˄ʣʜʠ. 

 ʥʘʚʠʜʘ ʈʠʟʦʢʦʤ-1 ʙʠʦʧʨʝʧʘʨʘʪʠ ʸʨʜʘʤʠʜʘ ʠʰʣʦʚ 1-ץʟʘʥʠʥʛ ʈʘʚʥʘ˄נ

ʙʝʨʠʣʠʰʠ ʥʘʪʠʞʘʩʠʜʘ ʥʘʤʫʥʘʣʘʨʜʘʛʠ ʛʝʥʣʘʨ ʵʢʩʧʨʝʩʩʠʷʩʠ ʪʫʨʣʠ ʜʘʨʘʞʣʘʨʜʘ 

ʵʢʘʥʣʠʛʠʥʠ ʥʘʤʦʡʸʥ ʵʪʜʠ. ɹʫʥʜʘ ʛʝʥ ʵʢʩʧʨʝʩʩʠʷʩʠʥʠʥʛ ˄ʟʛʘʨʠʰʠ ʶץʦʨʠʜʘ 

ʢʝʣʪʠʨʠʣʛʘʥ ʙʘʨʯʘ ʛʝʥʣʘʨʜʘ ʥʘʟʦʨʘʪ ʥʘʤʫʥʘʣʘʨʠʛʘ ʥʠʩʙʘʪʘʥ ʶץʦʨʠ ʢ˄ʩʘʪʢʠʯʛʘ 

ʵʛʘ ʙ˄ʣʜʠ. ʐʫʥʠʥʛʜʝʢ, ʫʰʙʫ ʥʘʚʥʠʥʛ ʄʠʢʨʦʟʠʤ-2 ʙʠʦʧʨʝʧʘʨʘʪʠ ʙʠʣʘʥ ʠʰʣʦʚ 

ʙʝʨʠʣʛʘʥ ʥʘʤʫʥʘʣʘʨʠʜʘ ״ʘʤ ʙʘʨʯʘ ʥʦʤʟʦʜ ʛʝʥʣʘʨʥʠʥʛ ʵʢʩʧʨʝʩʩʠʷʩʠ ʥʘʟʦʨʘʪ 

ʚʘʨʠʘʥʪʠʛʘ ʥʠʩʙʘʪʘʥ ʶץʦʨʠ ʵʢʘʥʣʠʛʠʥʠ ʢ˄ʨʩʘʪʜʠ. 

 ʥʘʚʣʘʨʠʜʘ ʪʫʨʣʠ ʙʠʦʩʪʠʤʫʣʷʪʦʨʣʘʨʥʠ 1-ץʚʘ ʈʘʚʥʘ 4-ץʟʘʥʠʥʛ ʇʦʨʣʦ˄נ

 ʫʡʜʘʛʠ ʥʦʤʟʦʜ ʛʝʥʣʘʨ: SOD (ʩʫʧʝʨʦʢʩʠʜ ʜʠʩʤʫʪʘʟʘ), APXץ ʣʣʘʰ ʥʘʪʠʞʘʩʠʜʘ˄ץ

(ʘʩʢʦʨʙʘʪ ʧʝʨʦʢʩʠʜʘʟʘ), CAT (ʢʘʪʘʣʘʟʘ), POD (ʧʝʨʦʢʩʠʜʘʟʘ), GPX (ʛʣʫʪʘʪʠʦʥ 

ʧʝʨʦʢʩʠʜʘʟʘ), GR (ʛʣʫʪʘʪʠʦʥ ʨʝʜʫʢʪʘʟʘ) ʬʠʪʦʛʦʨʤʦʥ ʤʝʪʘʙʦʣʠʟʤʠ ʛʝʥʣʘʨʠ 

ʵʢʩʧʨʝʩʩʠʷʩʠ ʥʘʪʠʞʘʣʘʨʠ NCSS 2023 ʩʪʘʪʠʩʪʠʢ ʜʘʩʪʫʨʣʘʨʠʥʠʥʛ ANOVA 

(Analysis of Variance) ʫʩʫʣʠʜʘʥ ʬʦʡʜʘʣʘʥʛʘʥ ״ʦʣʜʘ ʘʤʘʣʛʘ ʦʰʠʨʠʣʜʠ. 
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ʆʣʠʙ ʙʦʨʠʣʛʘʥ ʪʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʛʘ ʢ˄ʨʘ ץ˄ʣʣʘʥʠʣʛʘʥ ʙʠʦʧʨʝʧʘʨʘʪʣʘʨ 

˄ʩʠʤʣʠʢʣʘʨʥʠʥʛ ʘʙʠʦʪʠʢ ʚʘ ʙʠʦʪʠʢ ʩʪʨʝʩʩʣʘʨʛʘ ʯʠʜʘʤʣʠʣʠʢʥʠ ʪʘʲʤʠʥʣʦʚʯʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪ ʪʠʟʠʤ ʛʝʥʣʘʨʠʛʘ ʪʘʲʩʠʨʠ ʪʫʨʣʠʯʘ ʙ˄ʣʠʰʣʠʛʠ ʢʫʟʘʪʠʣʜʠ. ʐʫ 

ʪʘʨʠץʘ, ץ˄ʣʣʘʥʠʣʛʘʥ ʙʠʦʩʪʠʤʫʣʷʪʦʨʣʘʨ ס˄ʟʘʥʠʥʛ ʩʪʨʝʩʩʛʘ ʯʠʜʘʤʣʠʣʠʛʠʛʘ 

ʠʞʦʙʠʡ ʪʘʲʩʠʨ ʢ˄ʨʩʘʪʠʙ, ס˄ʟʘʥʠʥʛ ʘʙʠʦʪʠʢ ʩʪʨʝʩʩʣʘʨʛʘ ʯʠʜʘʤʣʠʣʠʛʠʥʠ 

ʙʝʣʛʠʣʦʚʯʠ ʘʩʦʩʠʡ ʛʝʥʣʘʨʥʠʥʛ ʵʢʩʧʨʝʩʩʠʷ ʜʘʨʘʞʘʩʠʛʘ ʪʘʲʩʠʨ ʢ˄ʨʩʘʪʘʜʠ. 

 

ʄʆʃɽʂʋʃʗʈ ʄɸʈʂɽʈʃɸʈ ɪʈɼɸʄʀɼɸ G.MUSTELINUM  MIERS EX  

WATT  ɶɿɸ ʊʋʈʃɸʈʀ ɶʈʊɸʉʀɼɸɻʀנ .ɸʄɼɸ G.ARBOREUM L׳ .

ʌʀʃʆɻɽʅɽʊʀʂ ʄʋʅʆʉɸɹɸʊʃɸʈʅʀ ɸʅʀפʃɸʐ 

ɻʘʧʧʘʨʦʚ ɹ.ʄ., ʈʘʬʠʝʚʘ ʌ.ʋ., ʆʨʠʧʦʚʘ ɹ.ɹ., ʂʫʰʘʥʦʚ ʌ.ʅ. 

ɶʟʈ ʌɸ ɻʝʥʝʪʠʢʘ ʚʘ ˄ʩʠʤʣʠʢʣʘʨ ʵʢʩʧʝʨʠʤʝʥʪʘʣ ʙʠʦʣʦʛʠʷʩʠ ʠʥʩʪʠʪʫʪʠ 

ɶʟʙʝʢʠʩʪoʥ, ʊʦʰʢʝʥʪ פʠʙʨʘʡ ʪʫʤʘʥʠ ʖץʦʨʠ-ʶʟ 

e-mail: inst@gen.org.uz 

 ʘʩʠʥʠ ʨʠʚʦʞʣʘʥʠʰʠ ʫʯʫʥ״ʦʟʠʨʛʠ ʢʫʥʜʘ ʈʝʩʧʫʙʣʠʢʘʤʠʟʜʘ ʧʘʭʪʘʯʠʣʠʢ ʩʦ׳

ʙʠʨ ץʘʥʯʘ ʠʩʣʦ״ʦʪʣʘʨ ʦʣʠʙ ʙʦʨʠʣʤʦץʜʘ. ɹʫ ʠʩʣʦ״ʦʪʣʘʨ ʩʘʤʘʨʘʜʦʨʣʠʛʠʥʠ 

ʦʰʠʨʠʰʜʘ Gossypium L. ʪʫʨʢʫʤʠ ʙʠʦʭʠʣʤʘ-ʭʠʣʣʠʢʣʘʨʠʜʘʥ ʨʘʮʠʦʥʘʣ 

ʬʦʡʜʘʣʘʥʠʰ ʞʫʜʘ ʤʫ״ʠʤ ʙ˄ʣʠʙ ״ʠʩʦʙʣʘʥʘʜʠ. ɹʫʥʜʘʥ ʪʘʰץʘʨʠ ץʫʨסʦץʯʠʣʠʢʢʢʘ, 

ʪʫʨʣʠ ʭʠʣ ʢʘʩʘʣʣʠʢ ʚʘ ʟʘʨʘʨʢʫʥʘʥʜʘʣʘʨʛʘ, ʭʘʰʦʨʦʪʣʘʨʛʘ ʯʠʜʘʤʣʠ ʥʘʚʣʘʨ 

ʷʨʘʪʠʰʜʘ ״ʘʨ ʙʠʨ ס˄ʟʘ ʪʫʨʠʥʠ ʤʦʣʝʢʫʣʷʨ ʜʘʨʘʞʘʜʘ ˄ʨʛʘʥʠʰ ״ʘʤ ʦʣʜʠʤʠʟʜʘ 

ʪʫʨʛʘʥ ʜʦʣʟʘʨʙ ʚʘʟʠʬʣʘʨʜʘʥ ʙʠʨʠʜʠʨ. 

 ʟʘ ʪʫʨʣʘʨʠʥʠ ʪʫʨʠʯʠ ʚʘ ʪʫʨʣʘʨʘʨʦ ʯʘʪʠʰʪʠʨʠʰʜʘ ʜʫʨʘʛʘʡ ʢ˄ʩʘʢʣʘʨʥʠʥʛ˄נ

 ʣʘʨʥʠʥʛ ʪʫʛʠʣʠʰ ʩʘʤʘʨʘʜʦʨʣʠʛʠ, ʵʨʠʰʠʣʛʘʥסʘʤʜʘ ʜʫʨʘʛʘʡ ʢ˄ʩʘʢʣʘʨʜʘʛʠ ʫʨʫ״

ʥʘʪʠʞʘʣʘʨʥʠʥʛ ʠʞʦʙʠʡ ʸʢʠ ʩʘʣʙʠʡ ʙ˄ʣʠʰʠ ʯʘʪʠʰʪʠʨʠʰʜʘ ʠʰʪʠʨʦʢ ʵʪʛʘʥ 

ʪʫʨʣʘʨʥʠʥʛ ʬʠʣʦʛʝʥʝʪʠʢ ʞʠ״ʘʪʜʘʥ ʫʟʦץ ʸʢʠ ʷץʠʥʣʠʢ ʭʫʩʫʩʠʷʪʣʘʨʠʛʘ ʙʝʚʦʩʠʪʘ 

ʙʦסʣʠץʜʠʨ. 

ʋʰʙʫ ʪʘʜץʠץʦʪʜʘʥ ʢ˄ʟʣʘʥʛʘʥ ʘʩʦʩʠʡ ʤʘץʩʘʜ, ס˄ʟʘʥʠʥʛ ʸʚʚʦʡʠ ʪʝʪʨʘʧʣʦʠʜ 

G.mustelinum Miers ex Watt ʪʫʨʠ ʙʠʣʘʥ ʸʚʚʦʡʠ ʜʠʧʣʦʠʜ G.arboreum L. ʪʫʨʠʯʠ 

ʭʠʣʤʘ-ʭʠʣʣʠʢʣʘʨʠʛʘ ʢʦʣʭʠʮʠʥ ʤʦʜʜʘʩʠ ʪʘʲʩʠʨʠʜʘ ʦʣʠʥʛʘʥ ʘʤʬʠʜʠʧʣʦʠʜ 



ñGenetika, genomika va biotexnologiyaning zamonaviy muammolariò anjumani toóplami. 

 
 
 

107 

ʚʘʢʠʣʣʘʨʠʜʘ ʜʫʨʘʛʘʡʣʘʥʠʰ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ʚʘ ʤʦʣʝʢʫʣʷʨ ʤʘʨʢʝʨʣʘʨ 

ʪʝʭʥʦʣʦʛʠʷʩʠʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ʫʣʘʨ ˄ʨʪʘʩʠʜʘʛʠ ˄ʟʘʨʦ ʬʠʣʦʛʝʥʝʪʠʢ 

ʤʫʥʦʩʘʙʘʪʣʘʨʛʘ ʘʥʠץʣʠʢ ʢʠʨʠʪʠʰʛʘ ץʘʨʘʪʠʣʛʘʥ. 

ʀʟʣʘʥʠʰʣʘʨ ʜʘʚʦʤʠʜʘ ס˄ʟʘʥʠʥʛ ʸʚʚʦʡʠ ʜʠʧʣʦʠʜ G.arboreum L. ʪʫʨʠʯʠ 

ʭʠʣʤʘ-ʭʠʣʣʠʢʣʘʨʠʜʘʥ G.arboreum L. ssp. ʦbtusifolium, ssp.obtusifolium 

var.indicum, ssp.perenne, ssp.neglectum, ssp.neglectum f.sanguineum, ssp.nanking 

(ʥʦʚʚʦʪʨʘʥʛ ʪʦʣʘʣʠ), ssp.nanking (ʦץ ʪʦʣʘʣʠ), ɸ-352 ʥʘʤʫʥʘʩʠ ״ʘʤʜʘ ʪʝʪʨʘʧʣʦʠʜ 

G.mustelinum Miers ex Watt ʚʘʢʠʣʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʣʜʠ. 

ʊʘʜץʠץʦʪʣʘʨʜʘ ʦʪʘ-ʦʥʘ ʰʘʢʣʣʘʨʠʥʠʥʛ ʤʦʣʝʢʫʣʷʨ ʬʠʣʦʛʝʥʝʪʠʢ 

-ʠʤʤʘʪʣʠ ʭ˄ʞʘʣʠʢ ʙʝʣʛʠץ ʣʘʰ ʫʯʫʥ ʪʫʨʣʠץʘʨʠʥʜʦʰʣʠʢ ʜʘʨʘʞʘʩʠʥʠ ʘʥʠץ

ʭʫʩʫʩʠʷʪʣʘʨʛʘ ʛʝʥʝʪʠʢ ʙʦסʣʘʥʛʘʥ 85 ʪʘ SSR ɼʅʂ ʤʘʨʢʝʨʣʘʨ ʸʨʜʘʤʠʜʘ ʇɿʈ 

ʩʢʨʠʥʠʥʛ ʘʤʘʣʛʘ ʦʰʠʨʠʣʜʠ. 

ʆʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨ Microsoft Excel ʜʘʩʪʫʨʠʛʘ ʢʠʨʠʪʠʣʜʠ ʚʘ NCSS 

ʙʠʦʠʥʬʦʨʤʘʪʠʢ ʜʘʩʪʫʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʙ ʛʝʥʦʪʠʧʣʘʰ ʥʘʪʠʞʘʩʠʜʘ ʦʣʠʥʛʘʥ 

ʤʘʲʣʫʤʦʪʣʘʨ ʘʩʦʩʠʜʘ ʬʠʣʦʛʝʥʝʪʠʢ ʪʘ״ʣʠʣʣʘʨ ʦʣʠʙ ʙʦʨʠʣʜʠ. ʊʘ״ʣʠʣ 

ʥʘʪʠʞʘʣʘʨʠʛʘ ʢ˄ʨʘ ʬʠʣʦʛʝʥʝʪʠʢ ʰʘʞʘʨʘ 2 ʪʘ ʘʩʦʩʠʡ ʛʫʨʫ״ʛʘ ʙ˄ʣʠʥʜʠ. 1-ʛʫʨʫ״ 

G.arbʦreum ʪʫʨʠʛʘ ʤʘʥʩʫʙ 4 ʪʘ (obtusifolium; indicum; perenne ״ʘʤʜʘ çɸ-352è 

ʤʘʜʘʥʠʡ ʰʘʢʣʠ) ʥʘʤʫʥʘʥʠ ˄ʟ ʠʯʠʛʘ ʦʣʛʘʥ ʙ˄ʣʩʘ, 2-ʛʫʨʫ״ G.arbʦreum ʪʫʨʠʥʠʥʛ 

 ʦʣʛʘʥ 4 ʪʘ (neglectum; neglectum f sanguineum; nanking (ʥʦʚʚʦʪʨʘʥʛ) ʚʘ nankingץ

(ʦץ) ʥʘʤʫʥʘʣʘʨʠ ״ʘʤʜʘ G.mustelenum ʪʫʨʠʜʘʥ ʪʘʰʢʠʣ ʪʦʧʛʘʥʣʠʛʠ ʘʥʠץʣʘʥʜʠ. 

ʐʫ ʪʘʨʟʜʘ, ʬʦʡʜʘʣʘʥʠʣʛʘʥ ʛʝʥʝʪʠʢ ʤʘʨʢʝʨʣʘʨ ʜʦʠʨʘʩʠʜʘ ʷʨʘʪʠʣʛʘʥ 

ʜʝʥʜʨʦʛʨʘʤʤʘ ʦʨץʘʣʠ ʪʘʜץʠץʦʪ ʥʘʤʫʥʘʣʘʨʠʥʠʥʛ ʬʠʣʦʛʝʥʝʪʠʢ ʤʫʥʦʩʘʙʘʪʣʘʨʠʛʘ 

ʘʥʠץʣʠʢ ʢʠʨʠʪʠʣʜʠ. ʂʣʘʩʩʠʢ ʚʘ ʤʦʣʝʢʫʣʷʨ ʛʝʥʝʪʠʢ ʪʘ״ʣʠʣ ʥʘʪʠʞʘʣʘʨʠ 

ʪʝʪʨʘʧʣʦʠʜ G.mustelinum Miers ex Watt ʪʫʨʠʥʠʥʛ ʜʠʧʣʦʠʜ G.arbʦreum L. ʪʫʨʠʯʠ 

ʭʠʣʤʘ-ʭʠʣʣʠʢʣʘʨʠʜʘʥ ʬʘץʘʪʛʠʥʘ nanking (ʦץ ʚʘ ʥʦʚʚʦʪʨʘʥʛ ʪʦʣʘʣʠ) ʢʝʥʞʘ ʪʫʨʠʛʘ 

ʬʠʣʦʛʝʥʝʪʠʢ ʞʠ״ʘʪʜʘʥ ʙʠʨʤʫʥʯʘ ʷץʠʥ ʵʢʘʥʣʠʛʠʥʠ ʢ˄ʨʩʘʪʜʠ. 

ʐʫʥʜʘʡ ץʠʣʠʙ, ס˄ʟʘʥʠʥʛ ʸʚʚʦʡʠ ʪʝʪʨʘʧʣʦʠʜ G.mustelinum Miers ex Watt 

ʪʫʨʠ ʚʘ ʸʚʚʦʡʠ ʜʠʧʣʦʠʜ G.arboreum L. ʪʫʨʠʯʠ ʭʠʣʤʘ-ʭʠʣʣʠʢʣʘʨʠʥʠʥʛ 

ʬʠʣʦʛʝʥʝʪʠʢ ʤʫʥʦʩʘʙʘʪʠʥʠ ˄ʨʛʘʥʠʰ ʙ˄ʡʠʯʘ ʦʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨ Gossypium L. 
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ʪʫʨʢʫʤʠ ʧʦʣʠʧʣʦʠʜ ʪʫʨʣʘʨʠʥʠʥʛ ʤʘʚʞʫʜ ʟʘʤʦʥʘʚʠʡ ʪʘʙʠʠʡ ʢʣʘʩʩʠʬʠʢʘʮʠʷʩʠʥʠ 

ʪʘʢʦʤʠʣʣʘʰʪʠʨʠʰʜʘ, ʧʦʣʠʧʣʦʠʜ ʪʫʨʣʘʨʠʥʠʥʛ ʙʠʦʣʦʛʠʢ ʭʫʩʫʩʠʷʪʣʘʨʠ ʚʘ 

ʩʝʣʝʢʮʠʷʚʠʡ ʧʦʪʝʥʮʠʘʣʠʥʠ ʙʘ״ʦʣʘʰʜʘ ״ʘʤʜʘ ס˄ʟʘʥʠʥʛ ʤʘʜʘʥʠʡ ʪʫʨʣʘʨʠ ʸʚʚʦʡʠ 

ʘʞʜʦʜʣʘʨʠʥʠʥʛ ʛʝʥʝʪʠʢ ʠʤʢʦʥʠʷʪʣʘʨʠʜʘʥ ʨʘʮʠʦʥʘʣ ʚʘ ʩʘʤʘʨʘʣʠ ʬʦʡʜʘʣʘʥʠʰʜʘ 

ʤʫ״ʠʤ ʤʘʥʙʘ ʙ˄ʣʠʙ ʭʠʟʤʘʪ ץʠʣʘʜʠ. 

 

ʇʆʊɽʅʎʀɸʃ SSR-ʄɸʈʂɽʈʆɺ ɼʃʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ 

ʉɽʃɽʂʎʀʆʅʅʆɻʆ ʄɸʊɽʈʀɸʃɸ ɺʀʂʀ ʇʆʉɽɺʅʆʁ ʀ ʄʆʍʅɸʊʆʁ 

ʂʣʠʤʝʥʢʦ ʀ.ɸ., ɸʥʪʦʥʦʚ ɸ.ɸ. 

ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʘʛʨʦʵʢʦʣʦʛʠʠ ʠʤʝʥʠ ɺ.ʈ. 

ɺʠʣʴʷʤʩʘè (ʌʅʎ çɺʀʂ ʠʤ. ɺ.ʈ. ɺʠʣʴʷʤʩʘè) 

ʈʦʩʩʠʷ, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʛ. ʃʦʙʥʷ 

e-mail: iaklimenko@mail.ru 

ɺʠʢʘ (Vicia L.) ï ʦʜʥʦʣʝʪʥʷʷ ʙʦʙʦʚʘʷ ʢʫʣʴʪʫʨʘ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʙʝʣʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʧʦʩʝʚʘʭ ʟʣʘʢʦʚʳʭ ʪʨʘʚ, ʚ ʚʠʜʝ ʟʝʣʝʥʦʡ ʤʘʩʩʳ, 

ʟʝʨʥʘ, ʩʝʥʘ ʠ ʩʝʥʘʞʘ ʧʨʠ ʢʦʨʤʣʝʥʠʠ ʤʥʦʛʠʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʝʪʨʝʙʦʚʘʪʝʣʴʥʘ ʢ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ ʧʦʯʚʘʤ, ʧʦʵʪʦʤʫ 

ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ. ɺ ʈʦʩʩʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ 

ʜʚʘ ʚʠʜʘ ʚʠʢʠ: ʧʦʩʝʚʥʘʷ (Vicia sativa L.) ʠ ʤʦʭʥʘʪʘʷ (Vicia villosa Roth.). ʆʩʥʦʚʥʘʷ 

ʟʘʜʘʯʘ ʩʝʣʝʢʮʠʠ ï ʩʦʟʜʘʥʠʝ ʩʢʦʨʦʩʧʝʣʳʭ, ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ, ʘʜʘʧʪʠʚʥʳʭ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ ʤʦʞʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʩ 

ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʡ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʤʘʨʢʠʨʦʚʘʥʠʷ. ʎʝʣʴ ʨʘʙʦʪʳ ʩʦʩʪʦʷʣʘ ʚ 

ʠʟʫʯʝʥʠʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʳʭ ʣʦʢʫʩʦʚ ʛʝʥʦʤʘ ʨʦʩʩʠʡʩʢʠʭ ʩʦʨʪʦʚ 

ʚʠʢʠ, ʚʳʜʝʣʝʥʠʠ ʠʥʬʦʨʤʘʪʠʚʥʦʛʦ ʥʘʙʦʨʘ SSR-ʤʘʨʢʝʨʦʚ ʠ ʛʝʥʝʪʠʯʝʩʢʠ 

ʜʠʚʝʨʛʝʥʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ. ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ 34 ʩʦʨʪʘ ʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʘ ʚʠʢʠ ʧʦʩʝʚʥʦʡ ʠ 5 

ʩʦʨʪʦʚ ʚʠʢʠ ʤʦʭʥʘʪʦʡ ʠʟ ʢʦʣʣʝʢʮʠʡ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ɺʀʈ ʠʤ. ʅ.ʀ. 

ɺʘʚʠʣʦʚʘ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ), ʌʅʎ çɺʀʂ ʠʤ. ɺ.ʈ. ɺʠʣʴʷʤʩʘè (ʄʦʩʢʦʚʩʢʘʷ ʦʙʣ.), 

mailto:iaklimenko@mail.ru
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ʌʅʎ ʟʝʨʥʦʙʦʙʦʚʳʭ ʠ ʢʨʫʧʷʥʳʭ ʢʫʣʴʪʫʨ (ʛ. ʆʨʝʣ). ɺʳʜʝʣʝʥʠʝ ɼʅʂ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʠʟ ʧʨʦʨʦʩʪʢʦʚ ʦʪ 30 ʨʘʩʪʝʥʠʡ ʥʘ ʦʙʨʘʟʝʮ ʧʦ ʧʨʦʪʦʢʦʣʫ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ SDS-ʤʝʪʦʜʘ. ʇʎʈ-ʘʥʘʣʠʟ ʧʨʦʚʝʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 10 ʧʘʨ 

ʧʨʘʡʤʝʨʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʢ cDNA-SSR-ʤʘʨʢʝʨʘʤ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʣʦʚʠʷʤʠ, 

ʧʨʝʜʣʦʞʝʥʥʳʤʠ ʘʚʪʦʨʘʤʠ-ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʝʥʳ 4 

ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʤʘʨʢʝʨʘ, ʛʝʥʝʨʠʨʫʶʱʠʭ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʝ ʧʨʦʜʫʢʪʳ ʇʎʈ ʩ 

ʥʘʣʠʯʠʝʤ ʧʦʣʠʤʦʨʬʠʟʤʘ: VSspS 038, VSspS 066, VSspS 126, VSspS 129. ʉ ʥʠʤʠ 

ʧʦʣʫʯʝʥʦ 316 ʘʤʧʣʠʢʦʥʦʚ ʨʘʟʤʝʨʦʤ ʦʪ 201 ʜʦ 316 ʧʥ, ʠʟ ʥʠʭ ʧʦʣʠʤʦʨʬʥʳʭ ï 33. 

ɹʦʣʴʰʝʡ ʩʪʝʧʝʥʴʶ ʤʝʞʩʦʨʪʦʚʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʪʣʠʯʘʣʘʩʴ ʚʠʢʘ 

ʤʦʭʥʘʪʘʷ: ʧʨʦʮʝʥʪ ʧʦʣʠʤʦʨʬʠʟʤʘ ʩʦʩʪʘʚʠʣ 14,3 %. ʋ ʚʠʢʠ ʧʦʩʝʚʥʦʡ 

ʧʦʣʠʤʦʨʬʥʳʭ ʧʨʦʜʫʢʪʦʚ ʙʳʣʦ 30 ʠʟ 295 (10,2 %). ɺ ʮʝʣʦʤ ʚʳʷʚʣʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʠʡ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ï 10,4 %. ʊʘʢʦʡ ʨʝʟʫʣʴʪʘʪ 

ʙʳʣ ʦʞʠʜʘʝʤʳʤ, ʪ.ʢ. ʚ ʦʩʥʦʚʝ ʩʚʦʝʡ ʢʦʣʣʝʢʮʠʷ ʩʦʩʪʘʚʣʝʥʘ ʠʟ ʦʙʨʘʟʮʦʚ ʚʠʢʠ 

ʧʦʩʝʚʥʦʡ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʩʘʤʦʦʧʳʣʠʪʝʣʝʤ. ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʩʦʨʪʦʚ ʩʦʟʜʘʥʦ ʧʫʪʝʤ ʩʝʣʝʢʮʠʠ ʥʘ ʥʝʩʢʦʣʴʢʦ ʭʦʟʷʡʩʪʚʝʥʥʦ 

ʟʥʘʯʠʤʳʭ ʧʨʠʟʥʘʢʦʚ, ʯʪʦ ʪʘʢʞʝ ʩʫʞʘʝʪ ʛʨʘʥʠʮʳ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. 

ʋʥʠʢʘʣʴʥʳʝ ʧʦ ʨʘʟʤʝʨʘʤ ʬʨʘʛʤʝʥʪʳ ɼʅʂ ʚʳʷʚʣʝʥʳ ʫ ʩʦʨʪʦʚ ʅʠʢʦʣʴʩʢʘʷ (316 

ʧʥ) ʠ ʅʝʧʦʩʝʜʘ (308 ʧʥ) ï ʩ ʤʘʨʢʝʨʦʤ VSspS 038, ʘ ʪʘʢʞʝ ʫ ʩʦʨʪʘ ʋʛʦʣʝʢ (222 ʧʥ) 

ʧʨʠ ʘʤʧʣʠʬʠʢʘʮʠʠ ʩ ʧʨʘʡʤʝʨʦʤ ʢ ʤʘʨʢʝʨʫ VSspS 066. ʋʢʘʟʘʥʥʳʝ ʩʦʨʪʘ, ʘ ʪʘʢʞʝ 

ʃʠʚʝʥʢʘ, ʂʩʝʥʠʷ, ʃʫʛʦʚʩʢʘʷ 98, ʎʠʚʠʣʷʥʢʘ ʠ ʃʴʛʦʚʩʢʘʷ 22, ʜʣʷ ʢʦʪʦʨʳʭ 

ʧʦʣʫʯʝʥʳ ʩʦʨʪʦʩʧʝʮʠʬʠʯʥʳʝ ɼʅʂ-ʧʨʦʬʠʣʠ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʝʢʮʠʦʥʥʳʭ ʩʭʝʤʘʭ. ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʇʆ 

çQSepè ʠ çPopGeneè ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ: 

ʵʬʬʝʢʪʠʚʥʦʝ ʯʠʩʣʦ ʘʣʣʝʣʝʡ ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ 1,32, ʠʥʜʝʢʩ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦ 

ʅʝʶ ï 0,21, ʠʥʜʝʢʩ ʐʝʥʥʦʥʘ ï 0,34. PCoA-ʘʥʘʣʠʟ ʤʝʪʦʜʦʤ ʛʣʘʚʥʳʭ ʢʦʦʨʜʠʥʘʪ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ GenAlex ʩʫʤʤʘʨʥʦ ʦʙʲʷʩʥʷʣ ʚʩʝʛʦ 30% ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʚʘʨʠʘʮʠʡ, ʚʝʨʦʷʪʥʦ ʩ ʵʪʠʤ ʩʚʷʟʘʥʦ ʜʦʚʦʣʴʥʦ ʭʘʦʪʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 
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110 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʙʨʘʟʮʦʚ ʧʨʠ ʢʣʘʩʪʝʨʠʟʘʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʳ ʵʬʬʝʢʪʠʚʥʳʝ SSR-ʤʘʨʢʝʨʳ ʜʣʷ ʨʘʟʣʠʯʝʥʠʷ ʨʷʜʘ ʨʦʩʩʠʡʩʢʠʭ ʩʦʨʪʦʚ 

ʚʠʢʠ, ʚʳʷʚʣʝʥ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʩʝʣʝʢʮʠʦʥʥʳʭ ʮʝʣʝʡ. ʆʜʥʘʢʦ ʜʣʷ 

ʤʘʩʰʪʘʙʥʦʡ ʩʦʨʪʦʚʦʡ ɼʅʂ-ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʪʴ 

ʥʘʙʦʨ ʤʘʨʢʝʨʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʚʥʫʪʨʠʚʠʜʦʚʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ. 

 

ʄʆɼɽʃ ʊʋɿ ʉʊʈɽʉʉʀ ʐɸʈʆʀʊʀɼɸ ɹʀʆʉʊʀʄʋʃʗʊʆʈʃɸʈʅʀʅɻ 

ɻɽʅʃɸʈʅʀ ʀʌʆɼɸʃɸʐ ɼɸʈɸɾɸʉʀɻɸ ʊɸʒʉʀʈʀ 

ʅʘʨʤʘʪʦʚ C.ʕ., ɼʘʨʘʤʥʦʚ M.ʄ., Xʫʩʝʥʦʚ ʅ.ʅ., Maʤʘʞʦʥʦʚ A.ɹ. 

ɶʟʈ ʌɸ ɻʝʥʦʤʠʢʘ ʚʘ ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ ʤʘʨʢʘʟʠ 

ɶʟʙʝʢʠʩʪoʥ, ʊʦʰʢʝʥʪ ʚʠʣʦʷʪʠ, פʠʙʨʘʡ ʪʫʤʘʥʠ, ʋʥʠʚʝʨʩʠʪʝʪ ʢ˄ʯʘʩʠ, 2 

e-mail: narmatovsardor1993@gmail.com 

 ʠʤʘʯʠʣʠʢץ˄ʘʣʛʘʥ ʙ˄ʣʠʙ, ʪʘʙʠʠʡ ʪץʠʤ ʵʢʠʥ ʩʠʬʘʪʠʜʘ ʢʝʥʛ ʪʘʨ״ʟʘ ʤʫ˄נ

ʪʦʣʘʩʠ ʚʘ ʧʘʭʪʘ ʸסʠ ʠʰʣʘʙ ʯʠץʘʨʠʰʜʘ ʬʦʡʜʘʣʘʥʠʣʘʜʠ. ץʫʨסʦץʯʠʣ ʟʦʥʘʣʘʨʜʘ 

ʧʘʭʪʘ ʝʪʠʰʪʠʨʠʰʥʠʥʛ ʘʩʦʩʠʡ ʤʫʘʤʤʦʣʘʨʠʜʘʥ ʙʠʨʠ ʪʫʧʨʦץʥʠʥʛ ʰ˄ʨʣʘʥʠʰʠ 

ʙ˄ʣʠʙ, ʙʫ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ʵʢʠʥʣʘʨʠʥʠʥʛ ״ʦʩʠʣʜʦʨʣʠʛʠʥʠ ʩʝʟʠʣʘʨʣʠ ʜʘʨʘʞʘʜʘ 

ʧʘʩʘʡʪʠʨʘʜʠ. ʐʫʥʠʥʛʜʝʢ, ʰ˄ʨʣʘʥʛʘʥ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ʝʨʣʘʨʠ ʫʣʫʰʠʥʠʥʛ 

ʦʨʪʠʰʠ ״ʘʤ ʠץʣʠʤ ˄ʟʛʘʨʠʰʠ, ״ʘʤ ʪʫʧʨʦץʥʠʥʛ ʯʫץʫʨ ץʘʪʣʘʤʣʘʨʠʜʘʥ ʪʫʟʣʘʨʥʠʥʛ 

ʶʚʠʣʠʰʠʛʘ ʦʣʠʙ ʢʝʣʘʜʠʛʘʥ ʟʘʤʦʥʘʚʠʡ ʩʫסʦʨʠʰ ʫʩʫʣʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʙʠʣʘʥ 

ʙʦסʣʠץ. 

 ʟʘ ʥʘʚʣʘʨʠʥʠʥʛ ʙʠʦʩʪʠʤʫʣʷʪʦʨʣʘʨʛʘ ʙ˄ʣʛʘʥ ʤʦʨʬʦʣʦʛʠʢ ʨʝʘʢʩʠʷʣʘʨʠʥʠ˄נ

ʥʘʤʫʥʘʣʠ ʪʫʟ ʩʪʨʝʩʩ ʰʘʨʦʠʪʠʜʘ ˄ʨʛʘʥʠʰ ʰʫʥʠ ʢ˄ʨʩʘʪʜʠʢʠ, 

ʙʠʦʩʪʠʤʫʣʷʪʦʨʣʘʨʜʘʥ ʬʦʡʜʘʣʘʥʠʰ ʪʫʟ ʩʪʨʝʩʩʠʥʠʥʛ ס˄ʟʘʥʠʥʛ ʇʦʨʣʦ4-ץ ʥʘʚʠʛʘ 

ʩʘʣʙʠʡ ʪʘʲʩʠʨʠʥʠ ʢʘʤʘʡʪʠʨʘʜʠ. ʐʫ ʥʫץʪʘʠ ʥʘʟʘʨʜʘʥ, ʤʦʜʝʣ ʪʫʟʣʠ ʩʪʨʝʩʩ 

ʰʘʨʦʠʪʠʜʘ ʫʣʘʨʥʠʥʛ ʛʝʥ ʠʬʦʜʘʩʠ ʜʘʨʘʞʘʩʠʛʘ ʪʘʲʩʠʨʠ ץ˄ʰʠʤʯʘ ˄ʨʛʘʥʠʣʜʠ. 

ʊʘʜץʠץʦʪʣʘʨ ʜʘʚʦʤʠʜʘ ʦʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨʛʘ ʢ˄ʨʘ, ʈʠʟʘʢʦʤ-1, ʄʠʢʨʦʟʠʤ-2 

ʚʘ ʍʦʩʠʣ ʙʠʦʧʨʝʧʘʨʘʪʣʘʨʠ ״ʘʤ ʥʦʨʤʘʣ ״ʘʤ ʪʫʟ ʩʪʨʝʩʩʠ ʰʘʨʦʠʪʠʜʘ ˄ʩʠʤʣʠʢ 

 .ʦʩʠʣʜʦʨʣʠʢ ʫʯʫʥ ʛʝʥʣʘʨʥʠ ʠʬʦʜʘʣʘʰ ʜʘʨʘʞʘʩʠʛʘ ʠʞʦʙʠʡ ʪʘʲʩʠʨ ʢ˄ʨʩʘʪʘʜʠ״

mailto:narmatovsardor1993@gmail.com
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SʆD (ʩʠʪʦʟʦʣʠʢ ʩʫʧʝʨʦʢʩʠʜ ʜʠʩʤʫʪʘʟ), APʍ (ʩʠʪʦʟʦʣʠʢ ʘʩʢʦʨʙʘʪ 

ʧʝʨʦʢʩʠʜʘʟʘ), GPʍ (ʛʣʫʪʘʪʠʦʥ ʧʝʨʦʢʩʠʜʘʟʘ), GR (ʛʣʫʪʘʪʠʦʥ ʨʝʜʫʢʪʘʟʘ), CAʊ1 

(ʢʘʪʘʣʘʟʘ ʠʟʦʬʦʨʤʘʩʠ 1), POD1 (ʧʝʨʦʢʩʠʜʘʟʘ ʠʟʦʬʦʨʤ 1) ʤʝʪʘʙʦʣʠʟʤʠ ʫʯʫʥ 

ʛʝʥʣʘʨʥʠʥʛ ʬʘʦʣʣʠʛʠʥʠ ʩʪʘʪʠʩʪʠʢ ʞʠ״ʘʪʜʘʥ ʩʝʟʠʣʘʨʣʠ ʜʘʨʘʞʘʜʘ ʦʰʛʘʥʣʠʛʠ 

ʥʘʤʘʸʥ ʙ˄ʣʜʠ. 

ʆʣʠʥʛʘʥ ʥʘʪʠʞʘʣʘʨʛʘ ʢ˄ʨʘ, ʈʠʟʦʢʦʤ-1, ʄʠʢʨʦʟʠʤ ʚʘ ʍʦʩʠʣ 

ʙʠʦʧʨʝʧʘʨʘʪʣʘʨʠ ס˄ʟʘʥʠʥʛ ʪʫʟ ʩʪʨʝʩʩʠʛʘ ʯʠʜʘʤʣʠʣʠʛʠʛʘ ʠʞʦʙʠʡ ʪʘʲʩʠʨ 

ʢ˄ʨʩʘʪʘʜʠ, ʪʦʣʘ ʨʠʚʦʞʣʘʥʠʰʠ ʚʘ ״ʦʩʠʣʜʦʨʣʠʛʠʥʠ ʙʝʣʛʠʣʦʚʯʠ ʘʩʦʩʠʡ ʛʝʥʣʘʨʥʠʥʛ 

ʵʢʩʧʨʝʩʩʠʷ ʜʘʨʘʞʘʩʠʛʘ ʚʘ ס˄ʟʘʥʠʥʛ ʘʙʠʦʪʠʢ ʩʪʨʝʩʩʛʘ ʯʠʜʘʤʣʠʣʠʛʠʛʘ ʪʘʲʩʠʨ 

ʢ˄ʨʩʘʪʠʰʠʥʠ ʥʘʤʦʸʥ ʵʪʜʠ. 

 

ʆʎɽʅʂɸ ʉʆʃɽʋʉʊʆʁʏʀɺʆʉʊʀ ʀ ʋʈʆɺʅʗ ʕʂʉʇʈɽʉʉʀʀ 

SOS ɻɽʅʆɺ ʋ ʄɽʉʊʅʓʍ ʉʆʈʊʆɺ ʍʃʆʇʏɸʊʅʀʂɸ 

ʈʘʜʞʘʧʦʚ ʌ.ʉ., ʉʘʣʘʭʫʪʜʠʥʦʚ ʀ.ɹ., ʂʘʤʙʫʨʦʚʘ ɺ.ʉ., ʋʩʤʦʥʦʚ ɼ.ʕ., 

ʊʦʞʠʙʦʝʚʘ ɼ.ʀ., ɸʙʜʫʢʘʨʠʤʦʚ ʐ.ʉ., ɹʫʨʠʝʚ ɿ.ʊ. 

ʎʝʥʪʨ ʛʝʥʦʤʠʢʠ ʠ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ ɸʅ ʈʋʟ 

ʋʟʙʝʢʠʩʪʘʥ, ʊʘʰʢʝʥʪʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʠʙʨʘʡʩʢʠʡ ʨʘʡʦʥ, ʫʣ. ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ, 2 

e-mail: farhod.radjapov@yandex.ru 

ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʆʆʅ (FAO) 

ʩʯʠʪʘʝʪ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʳʭ 

ʧʨʦʙʣʝʤ ʜʣʷ ʬʝʨʤʝʨʦʚ ʠ ʚʩʝʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʚ XXI  ʚʝʢʝ. 

ɿʘʩʦʣʝʥʠʝ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʘʛʫʙʥʦʤʫ ʘʙʠʦʪʠʯʝʩʢʦʤʫ ʩʪʨʝʩʩʫ, ʟʘʪʨʘʛʠʚʘʷ 7 % ʧʣʦʱʘʜʠ ʩʫʰʠ ʠ 33 % 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚʦ ʚʩʝʤ ʤʠʨʝ. ɿʘʩʦʣʝʥʠʝ ʧʦʣʝʡ ʫʩʫʛʫʙʣʷʝʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʩʠʪʫʘʮʠʶ ʠ ʧʨʝʧʷʪʩʪʚʫʝʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ 

ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʵʨʦʟʠʠ ʧʦʣʝʡ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʦʢʪʷʙʨʷ 2020 ʛʦʜʘ 44,7 % 
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ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʦʪʥʝʩʝʥʳ ʢ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʤ, 31,0 % 

ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʤ, 11,9 % ʫʤʝʨʝʥʥʦ ʟʘʩʦʣʝʥʥʳʤ ʠ 1,9 % ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʤ. 

ʋʟʙʝʢʠʩʪʘʥ ʪʝʨʷʝʪ 4 ʪʨʠʣʣʠʦʥʘ ʩʫʤʦʚ ʚ ʛʦʜ ʠʟ-ʟʘ ʧʨʦʙʣʝʤ ʩ ʟʘʩʦʣʝʥʠʝʤ ʧʦʯʚ. 

ʄʥʦʛʦʣʝʪʥʠʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ 

ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʩʥʠʞʘʝʪʩʷ ʥʘ 15ï20 %, ʥʘ ʩʨʝʜʥʝʟʘʩʦʣʝʥʥʳʭ ï ʥʘ 30ï50 

%, ʥʘ ʩʠʣʴʥʦʟʘʩʦʣʝʥʥʳʭ ï ʥʘ 70ï80 % ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʥʝʟʘʩʦʣʝʥʥʳʤʠ ʧʦʯʚʘʤʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩ ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ SOS ʛʝʥʦʚ, 

ʠʛʨʘʶʱʠʭ ʦʜʥʫ ʠʟ ʢʣʶʯʝʚʳʭ ʨʦʣʝʡ ʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʩʦʣʝʚʦʤʫ ʩʪʨʝʩʩʫ 

ʠ ʠʭ ʬʫʥʢʮʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʩʪʥʳʭ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʭ ʦʙʨʘʟʮʦʚ ʢ ʜʘʥʥʦʤʫ ʩʪʨʝʩʩʫ. 

ɹʳʣʠ ʦʮʝʥʝʥʳ 8 ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʤʝʩʪʥʦʡ ʩʝʣʝʢʮʠʠ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦ 

ʦʮʝʥʢʠ ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʨʘʩʪʝʥʠʷʭ Gossypium hirsutum L., 

ʚʳʨʘʱʝʥʥʳʭ ʚ ʤʦʜʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʬʠʪʦʪʨʦʥʘ, ʧʨʠʩʫʪʩʪʚʠʷ ʩʪʨʝʩʩʘ (100ʤʄ, 

200ʤʄ, 300ʤʄ, 400ʤʄ NaCl). ɼʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ SOS ʛʝʥʦʚ ʫ 

ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʨʪʘ ʩ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ 

ʢʦʥʪʨʘʩʪʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʧʨʠʟʥʘʢʘ ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ, ʪʘʢ ʠ 

ʧʨʠʩʫʪʩʪʚʠʷ ʩʪʨʝʩʩʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʩʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʦʣʝʚʦʤʫ ʩʪʨʝʩʩʫ ʫ 

ʠʩʣʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ. ʅʘʠʙʦʣʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʢʘʟʘʣʠ ʩʦʨʪʘ ɹʘʨʘʢʘ, ʉ-4727, 

ʅʘʤʘʥʛʘʥ-77 ʠ ʊʄ-1. ʉʦʨʪʘ ɹʫʭʦʨʦ-102, ʀʰʦʥʯ, ʉʫʣʪʦʥ ʠ ʉʫʨʭʦʥ-103 ʧʦʢʘʟʘʣʠ 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʦʣʝʚʦʤʫ ʩʪʨʝʩʩʫ (ʦʪ ʩʣʘʙʦʫʩʪʦʡʯʠʚʳʡ ʜʦ 

ʥʝʫʩʪʦʡʯʠʚʳʡ). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ SOS ʛʝʥʦʚ ʧʨʠ ʧʦʤʦʱʠ ʇʎʈ 

ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ, ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʘʡʤʝʨʳ ʠ ʟʦʥʜʳ, 

ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘʤʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ SOS ʛʝʥʦʚ 

ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʨʦʷʚʣʝʥʠʝ ʧʨʠʟʥʘʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʦʣʝʚʦʤʫ ʩʪʨʝʩʩʫ ʦʢʘʟʳʚʘʶʪ ʛʝʥʳ SOS2 ʠ 
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SOS3. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ SOS1, ʭʦʪʴ ʠ ʠʛʨʘʝʪ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʚʳʚʝʜʝʥʠʠ ʠʦʥʦʚ, 

ʦʜʥʘʢʦ ʟʘʚʠʩʠʤ ʦʪ ʦʩʪʘʣʴʥʳʭ ʛʝʥʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʮʝʥʢʠ ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʦʚ ʠ 

ʵʢʩʧʨʝʩʩʠʠ SOS ʛʝʥʦʚ ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʨʘʪʴ ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʦʨʪʘ-

ʜʦʥʦʨʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʢʪʦʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ, ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʪʨʘʥʩʛʝʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ. 

 

ʄɽʊʆɼ ʂʆʃʀʏɽʉʊɺɽʅʅʆɻʆ ɺʕɾʍ ɸʅɸʃʀɿɸ ɸʈʊɽʄʀɿʀʅʀʅɸ ɺ 

ʊʂɸʅʗʍ ɹʀʆʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʉʆʈʊʆɺ ʍʃʆʇʏɸʊʅʀʂɸ ʉ 

ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʉʇɽʂʊʈʆʌʆʊʆʄɽʊʈʀʏɽʉʂʆʁ ɼɽʊɽʂʎʀʀ 

ʋʟʙʝʢʦʚ ɺ.ɺ., ʀʤʘʤʭʦʜʞʘʝʚʘ ɸ.ʉ., ʈʘʭʤʘʥʦʚ ɹ.ʂ., ɹʫʨʠʝʚ ɿ.ʊ. 

ʎʝʥʪʨ ʛʝʥʦʤʠʢʠ ʠ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ ɸʅ ʈʋʟ 

ʋʟʙʝʢʠʩʪʘʥ, ʊʘʰʢʝʥʪʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʠʙʨʘʡʩʢʠʡ ʨʘʡʦʥ, ʫʣ. ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ, 2 

e-mail: via74@yandex.ru 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʫʢʣʦʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʜʦʣʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, 

ʧʦʣʫʯʘʝʤʳʭ ʤʝʪʦʜʘʤʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʜʝʬʠʮʠʪʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʦʪʦʨʳʭ ʚʝʣʠʢʘ, ʩʦʜʝʨʞʘʥʠʝ ʠʭ ʚ ʪʢʘʥʷʭ 

ʨʘʩʪʝʥʠʡ-ʧʨʦʜʫʮʝʥʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦ (ʤʝʥʝʝ 1 %), ʘ ʭʠʤʠʯʝʩʢʠʡ ʩʠʥʪʝʟ 

ʢʨʘʡʥʝ ʩʣʦʞʝʥ. 

ʊʘʢʦʚʳʤ ʷʚʣʷʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʘʨʪʝʤʠʟʠʥʠʥ ï ʧʨʠʨʦʜʥʳʡ ʩʝʩʢʚʠʪʝʨʧʝʥʦʚʳʡ 

ʣʘʢʪʦʥ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ Artemisia annua L. ʅʘ ʝʛʦ ʦʩʥʦʚʝ 

ʩʦʟʜʘʥʳ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʣʝʯʝʥʠʷ 

ʤʘʣʷʨʠʠ. ʀʟʚʝʩʪʥʳ ʪʘʢʞʝ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʘʷ ʠ ʘʥʪʠʛʝʣʴʤʠʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʠ 

ʘʨʪʝʤʠʟʠʥʠʥʘ. 

ɺ ʎʝʥʪʨʝ ʛʝʥʦʤʠʢʠ ʠ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ ɸʅ ʈʋʟ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʫʪʝʡ ʙʠʦʩʠʥʪʝʟʘ ʘʨʪʝʤʠʟʠʥʠʥʘ ʠ ʨʦʜʩʪʚʝʥʥʳʭ 

ʝʤʫ ʩʦʝʜʠʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʜʠʟʘʡʥʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʢʪʦʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʠʭ 

ʧʦʩʣʝʜʫʶʱʝʤʫ ʵʢʩʧʨʝʩʩʠʨʦʚʘʥʠʶ ʚ ʤʦʜʝʣʴʥʳʝ ʩʝʣʴʭʦʟʢʫʣʴʪʫʨʳ (ʭʣʦʧʯʘʪʥʠʢ, 
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ʪʘʙʘʢ) ʩ ʮʝʣʴʶ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʠʤʠ ʫʢʘʟʘʥʥʳʭ ʚʝʱʝʩʪʚ. ʕʪʦ ʧʝʨʚʦʝ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʤʝʪʘʙʦʣʦʤʥʦʡ ʠʥʞʝʥʝʨʠʠ. 

ʄʦʥʠʪʦʨʠʥʛ ʩʦʜʝʨʞʘʥʠʷ ʘʨʪʝʤʠʟʠʥʠʥʘ ʚ ʪʢʘʥʷʭ ʛʝʥʥʦ-ʠʥʞʝʥʝʨʥʳʭ 

ʩʦʨʪʦʚ, ʷʚʣʷʷʩʴ ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʦʮʝʜʫʨʦʡ ʜʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʧʨʦʚʦʜʠʤʦʡ 

ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʘ ʜʠʥʘʤʠʢʫ ʝʛʦ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʚ ʪʢʘʥʷʭ ʨʘʩʪʝʥʠʷ, 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʳʯʥʦ ʤʝʪʦʜʘʤʠ ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ, ʪʨʝʙʫʶʱʝʡ 

ʩʣʦʞʥʦʛʦ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʠʟʚʝʩʪʥʳ ʨʘʙʦʪʳ ʧʦ 

ʧʦʣʫʯʝʥʠʶ ʭʨʦʤʦʬʦʨʘ ʩ ʤʘʢʩʠʤʫʤʦʤ ʧʦʛʣʦʱʝʥʠʷ 260 ʥʤ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʤʦʜʠʬʠʢʘʮʠʠ ʤʦʣʝʢʫʣʳ - ʨʘʩʢʨʳʪʠʷ ʛʝʪʝʨʦʮʠʢʣʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʧʝʨʝʢʠʩʥʫʶ 

ʛʨʫʧʧʠʨʦʚʢʫ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʱʝʣʦʯʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʥʝʡʪʨʘʣʠʟʘʮʠʝʡ ʧʨʦʜʫʢʪʘ 

ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʦʡ. ʆʜʥʘʢʦ ʘʨʪʝʤʠʟʠʥʠʥ ʚʝʩʴʤʘ ʣʘʙʠʣʝʥ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘ 

ʧʨʘʢʪʠʢʝ ʦʙʨʘʟʫʝʪʩʷ ʩʤʝʩʴ ʧʨʦʜʫʢʪʦʚ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʝʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ. ʇʨʷʤʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʘʨʪʝʤʠʟʠʥʠʥʘ ʤʝʪʦʜʦʤ ɺʕɾʍ ʩʦ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʡ ʜʝʪʝʢʮʠʝʡ ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ ʋʌ-ʦʙʣʘʩʪʠ (230-300 ʥʤ) 

ʥʝʚʦʟʤʦʞʥʦ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʚ ʝʛʦ ʤʦʣʝʢʫʣʝ ʭʨʦʤʦʬʦʨʥʳʭ ʛʨʫʧʧ, ʭʦʪʷ ʩʣʘʙʘʷ 

ʭʨʦʤʦʬʦʨʥʘʷ ʭʠʥʦʠʜʥʘʷ ʛʨʫʧʧʘ ʪʘʤ ʚʩʸ ʞʝ ʠʤʝʝʪʩʷ. ɸʥʘʣʠʟ ʵʣʝʢʪʨʦʥʥʳʭ (ʋʌ) 

ʩʧʝʢʪʨʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʤʘʢʩʠʤʫʤ ʧʦʛʣʦʱʝʥʠʷ ʵʪʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʦʙʣʘʩʪʠ 200 ʥʤ, 

ʯʪʦ ʤʦʞʝʪ ʧʝʨʝʢʨʳʚʘʪʴʩʷ ʩ ʧʦʣʦʩʘʤʠ ʧʦʛʣʦʱʝʥʠʷ ʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʦʙʳʯʥʦ 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʧʦʜʚʠʞʥʳʭ ʬʘʟ ʜʣʷ ɺʕɾʍ ï ʘʮʝʪʦʥʠʪʨʠʣʘ (190 ʥʤ) ʠ 

ʤʝʪʘʥʦʣʘ (205 ʥʤ). 

ʉ ʫʯʝʪʦʤ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʥʘʤʠ, ʚ ʢʘʯʝʩʪʚʝ ʜʦʩʪʫʧʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʳ, ʧʫʪʸʤ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ ʨʘʥʝʝ ʦʧʠʩʘʥʥʦʡ ʤʝʪʦʜʠʢʠ, ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ɺʕɾʍ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʣʦʥʢʠ, ʫʧʘʢʦʚʘʥʥʦʡ ʦʢʪʘʜʝʮʠʣʩʠʣʠʣʴʥʳʤ (ʉ18) 

ʩʦʨʙʝʥʪʦʤ, ʧʨʠʤʝʥʝʥʠʠ ʚʦʜʥʦ-ʘʮʝʪʦʥʠʪʨʠʣʴʥʦʡ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʡ ʜʝʪʝʢʮʠʝʡ ʵʣʶʘʪʦʚ ʧʨʠ 205 ʥʤ. ʇʨʠ ʧʦʤʦʱʠ ʜʘʥʥʦʛʦ 

ʤʝʪʦʜʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʘʨʪʝʤʠʟʠʥʠʥʘ 

ʚ ʪʢʘʥʷʭ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ. 
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II. ODAM, OóSIMLIKLAR VA HAYVONLAR GENETIKASI  

ʆɼʅʆʈʆɼʀʊɽʃʔʉʂɸʗ ʕʃʀʄʀʅɸʎʀʗ ʍʈʆʄʆʉʆʄ ʋ 

ʄɽɾɺʀɼʆɺʆɻʆ ɻʀɹʈʀɼɸ ʍʃʆʇʏɸʊʅʀʂɸ 

ʉʘʥʘʤʴʷʥ ʄ.ʌ., ʈʫʩʪʘʤʦʚ ɸ.ɹ., ɹʦʙʦʭʫʞʘʝʚ ʐ.ʋ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʋʟʙʝʢʠʩʪʘʥʘ ʠʤ. ʄ.ʋʣʫʛʙʝʢʘ 

ʋʟʙʝʢʠʩʪʘʥ, ʊʘʰʢʝʥʪ, ɺʫʟʛʦʨʦʜʦʢ, ʫʣ ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ, 4 

e-mail: sanam_marina@rambler.ru 

ʉʝʣʝʢʪʠʚʥʘʷ ʵʣʠʤʠʥʘʮʠʷ ʭʨʦʤʦʩʦʤ ʧʨʠ ʤʝʞʚʠʜʦʚʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ ʯʘʩʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʘʧʣʦʠʜʦʚ ʦʜʥʦʛʦ ʠʟ ʨʦʜʠʪʝʣʴʩʢʠʭ ʚʠʜʦʚ. ʇʨʠʤʝʨʳ 

ʪʘʢʦʡ ʵʣʠʤʠʥʘʮʠʠ ʦʧʠʩʘʥʳ ʫ ʤʝʞʚʠʜʦʚʳʭ ʛʠʙʨʠʜʦʚ ʷʯʤʝʥʷ, ʪʘʙʘʢʘ, ʧʰʝʥʠʮʳ ʠ 

ʢʫʢʫʨʫʟʳ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʦʜʥʦʨʦʜʠʪʝʣʴʩʢʦʡ ʵʣʠʤʠʥʘʮʠʠ ʷʚʣʷʶʪʩʷ 

ʤʫʣʴʪʠʧʦʣʷʨʥʳʝ ʚʝʨʝʪʝʥʘ ʜʝʣʝʥʠʷ, ʨʘʟʣʠʯʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʛʝʥʦʤʦʚ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʛʝʥʦʤʦʚ ʚʦ ʚʨʝʤʷ ʠʥʪʝʨʬʘʟʳ ʠ ʤʝʪʘʬʘʟʳ, 

ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʠʥʘʢʪʠʚʘʮʠʷ ʮʝʥʪʨʦʤʝʨ ʠ ʜʨʫʛʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʫʜʘʝʪʩʷ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʚʦʡʥʳʭ ʛʘʧʣʦʠʜʥʳʭ ʨʘʩʪʝʥʠʡ (DH), 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʚʠʜʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʛʦʤʦʟʠʛʦʪʥʦʩʪʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʚ ʫʩʢʦʨʝʥʥʦʤ ʨʝʞʠʤʝ ʧʨʦʚʦʜʠʪʴ ʨʘʟʣʠʯʥʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʛʘʧʣʦʠʜʳ ʭʣʦʧʯʘʪʥʠʢʘ ʚʠʜʘ G. hirsutumL. ʧʦʣʥʦʩʪʴʶ 

ʩʪʝʨʠʣʴʥʳ, ʪʦʛʜʘ ʢʘʢ ʛʘʧʣʦʠʜʳ ʚʠʜʘ G. barbadenseL. ʯʘʩʪʠʯʥʦ ʬʝʨʪʠʣʴʥʳ ʠ ʜʘʶʪ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʝʤʝʥʘ ʧʨʠ ʦʧʳʣʝʥʠʠ, ʧʨʠʯʝʤ ʫ ʧʦʩʣʝʜʥʝʛʦ ʩʫʱʝʩʪʚʫʝʪ 

ʣʠʥʠʷ, ʧʨʦʜʫʮʠʨʫʶʱʘʷ ʩ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʛʘʧʣʦʠʜʳ ʨʘʟʥʳʭ ʪʠʧʦʚ. ʈʘʥʝʝ ʥʘʤʠ 

ʦʙʩʫʞʜʘʣʠʩʴ ʯʝʪʳʨʝ ʛʘʧʣʦʠʜʥʳʭ ʨʘʩʪʝʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣ 

ʧʦʣʫʯʝʥ ʚ ʄ1 ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʣʫʯʝʥʠʷ ʩʝʤʷʥ ʙʳʩʪʨʳʤʠ ʥʝʡʪʨʦʥʘʤʠ ʜʚʘ ʜʨʫʛʠʭ 

ʛʘʧʣʦʠʜʘ ï ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ ʧʳʣʴʮʳ ʚ ʄ1 ʠ ʄ2 ʧʦʢʦʣʝʥʠʷʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ 

ʯʝʪʚʝʨʪʳʡ ʛʘʧʣʦʠʜ - ʚ ʧʦʪʦʤʩʪʚʝ ʧʝʨʚʠʯʥʦʛʦ ʤʦʥʦʩʦʤʠʢʘ ʄʦ86, ʧʦʣʫʯʝʥʥʦʛʦ ʚ 
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ʄ3 ʧʦʩʣʝ ʦʧʳʣʝʥʠʷ ʦʙʣʫʯʝʥʥʦʡ ʧʳʣʴʮʦʡ. ɺʩʝ ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʠʷʤʠ 

ʧʦ ʢʦʥʴʶʛʘʮʠʠ ʭʨʦʤʦʩʦʤ ʠ ʯʘʩʪʦʪʘʤʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʩʧʦʨʘʜ. 

ʅʦʚʳʡ ʩʣʫʯʘʡ ʵʣʠʤʠʥʘʮʠʠ ʮʝʣʦʛʦ ʛʝʥʦʤʘ ʚʧʝʨʚʳʝ ʙʳʣ ʚʳʷʚʣʝʥ ʥʘʤʠ ʫ 

ʤʝʞʚʠʜʦʚʦʛʦ ʛʠʙʨʠʜʘ ʭʣʦʧʯʘʪʥʠʢʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ ʩʢʨʝʱʠʚʘʥʠʷ ʤʦʥʦʩʦʤʥʦʡ 

ʣʠʥʠʠ ʭʣʦʧʯʘʪʥʠʢʘ ʄʦ15, ʩʦʟʜʘʥʥʦʡ ʚ ʛʝʥʦʪʠʧʠʯʝʩʢʦʡ ʩʨʝʜʝ ʣʠʥʠʠ ʃ-458 ʚʠʜʘ 

G. hirsutum ʎʠʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʢʦʣʣʝʢʮʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʋʟʙʝʢʠʩʪʘʥʘ, ʩ ʣʠʥʠʝʡ Pima 3-79 ʚʠʜʘ G. barbadense ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ 

ʭʨʦʤʦʩʦʤʦ-ʟʘʤʝʱʝʥʥʳʭ ʣʠʥʠʡ. ʕʪʦ ʛʘʧʣʦʠʜʥʦʝ ʨʘʩʪʝʥʠʝ (2772) ʚʳʜʝʣʷʣʦʩʴ 

ʢʦʤʧʘʢʪʥʦʩʪʴʶ ʢʫʩʪʘ, ʪʦʥʢʦʩʪʴʶ ʩʪʝʙʣʷ, ʫʢʦʨʦʯʝʥʥʦʩʪʴʶ ʤʝʞʜʦʫʟʣʠʡ, 

ʪʨʝʭʜʦʣʴʯʘʪʦʩʪʴʶ ʣʠʩʪʴʝʚ ʩ ʦʜʥʠʤ ʥʝʢʪʘʨʥʠʢʦʤ, ʤʝʣʢʦʩʪʴʶ ʮʚʝʪʢʦʚ ʠ 

ʦʪʩʫʪʩʪʚʠʝʤ ʟʘʚʷʟʳʚʘʝʤʦʩʪʠ ʢʦʨʦʙʦʯʝʢ. ʊʦʛʜʘ ʢʘʢ ʠʩʭʦʜʥʘʷ ʤʦʥʦʩʦʤʥʘʷ ʣʠʥʠʷ 

ʄʦ15, ʧʦʣʫʯʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʧʝʨʚʠʯʥʦʛʦ ʤʦʥʦʩʦʤʠʢʘ, ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʚ ʄ1 

ʧʦʩʣʝ ʦʧʳʣʝʥʠʷ ʦʙʣʫʯʝʥʥʦʡ ʧʳʣʴʮʦʡ ʚ ʜʦʟʝ 25 ɻʨ, ʦʪʣʠʯʘʣʘʩʴ ʚʳʩʦʢʠʤ ʨʦʩʪʦʤ, 

ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʩʠʤʧʦʜʠʘʣʴʥʳʭ ʚʝʪʚʝʡ, ʢʨʫʧʥʳʤʠ ʣʠʩʪʴʷʤʠ ʠ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ 

ʢʦʨʦʙʦʯʝʢ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ. 

ʎʠʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʛʘʧʣʦʠʜʥʦʛʦ ʨʘʩʪʝʥʠʷ F1(Mo15 xPima 3-79) 

(2772) ʦʙʥʘʨʫʞʠʣ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʴʶʛʘʮʠʠ ʭʨʦʤʦʩʦʤ ʚ ʤʝʪʘ-ʘʥʘʬʘʟʝ 

ʤʝʡʦʟʘ I ʠ ʧʨʠʩʫʪʩʪʚʠʝ ʚʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʤʘʪʝʨʠʥʩʢʠʭ ʢʣʝʪʢʘʭ ʧʳʣʴʮʳ 

ʥʝʩʧʘʨʝʥʥʳʭ ʭʨʦʤʦʩʦʤ ʚ ʚʠʜʝ 26 ʫʥʠʚʘʣʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʙʝʩʧʦʨʷʜʦʯʥʦ 

ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ ʤʝʞʜʫ ʧʦʣʶʩʘʤʠ ʜʝʣʝʥʠʷ ʠ ʧʨʠʚʦʜʠʣʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʤʠʢʨʦʩʧʦʨ 

ʩ ʨʘʟʥʳʤ ʯʠʩʣʦʤ ʭʨʦʤʦʩʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʥʦʝ ʯʠʩʣʦ 

ʥʦʨʤʘʣʴʥʳʭ ʪʝʪʨʘʜ (13,33Ñ0,47 %) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʦʡ ʣʠʥʠʝʡ Pima 3-79 

(98,67Ñ0,34 %) ʠ ʫʚʝʣʠʯʝʥʥʦʝ ʯʠʩʣʦ ʪʝʪʨʘʜ ʩ ʤʠʢʨʦʷʜʨʘʤʠ (5,44Ñ0,31 %), ʘ ʪʘʢʞʝ 

ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʝʥʪʘʜ (18,38Ñ0,47 %), ʛʝʢʩʘʜ (30,22Ñ0,63 %), ʛʝʧʪʘʜ (20,85Ñ0,56 

%) ʠ ʜʨʫʛʠʭ ʪʠʧʦʚ ʧʦʣʠʘʜ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʤʠʢʨʦʷʜʝʨ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʣʠ 

ʚʩʣʝʜʩʪʚʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʥʦʛʦʧʦʣʶʩʥʦʛʦ ʚʝʨʝʪʝʥʘ ʜʝʣʝʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʧʦ ʯʠʩʣʫ ʭʨʦʤʦʩʦʤ. ʍʦʪʷ ʯʠʩʣʦ ʤʦʥʘʜ (7,61Ñ0,36 %), ʜʠʘʜ 
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(2,00Ñ0,19 %)ʠ ʪʨʠʘʜ (1,17Ñ0,15 %) ʙʳʣʦ ʥʘʤʥʦʛʦ ʤʝʥʴʰʠʤ, ʘʥʘʣʠʟ 

ʚʳʧʦʣʥʝʥʥʦʩʪʠ ʧʳʣʴʮʳ ʧʦʩʣʝ ʦʢʨʘʩʢʠ ʘʮʝʪʦʢʘʨʤʠʥʦʤ ʚʳʷʚʠʣ ʥʝʦʢʨʘʰʝʥʥʳʝ 

ʩʪʝʨʠʣʴʥʳʝ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ. 

ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ ʦʙʥʘʨʫʞʠʣ ʧʨʠʩʫʪʩʪʚʠʝ 

ʘʣʣʝʣʝʡ ʚʠʜʘ G. hirsutum ʠ ʦʪʩʫʪʩʪʚʠʝ ʘʣʣʝʣʝʡ ʚʠʜʘ G. barbadense, ʧʦ ʚʩʝʤ 

ʭʨʦʤʦʩʦʤʘʤ ʛʘʧʣʦʠʜʥʦʛʦ ʛʝʥʦʤʘ, ʯʪʦ ʧʦʜʪʚʝʨʜʠʣʦ ʩʝʣʝʢʪʠʚʥʫʶ ʵʣʠʤʠʥʘʮʠʶ 

ʮʝʣʦʛʦ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʛʝʥʦʤʘ, ʚʩʣʝʜʩʪʚʠʝ ʘʩʠʥʭʨʦʥʥʦʩʪʠ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ ʠʣʠ 

ʜʠʩʬʫʥʢʮʠʠ ʮʝʥʪʨʦʤʝʨ. 

 

ʄʆʃɽʂʋʃʗʈʅɸʗ ʕɺʆʃʖʎʀʗ ʀ ʌʀʃʆɻɽʅɽʊʀʏɽʉʂʀʁ ɸʅɸʃʀɿ 

ɺʅʋʊʈʀɺʀɼʆɺʓʍ ʈɸɿʅʆɺʀɼʅʆʉʊɽʁ ʋ G.HIRSUTUM L 

ʉʘʬʠʫʣʣʠʥʘ ɸ.ʂ., ʕʨʥʘʟʘʨʦʚʘ ɼ.ʂ., ʂʫʰʘʥʦʚ ʌ.ʅ. 

ʀʥʩʪʠʪʫʪ ʛʝʥʝʪʠʢʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʠ ɸʅ ʈʋʟ 

ʋʟʙʝʢʠʩʪʘʥ, ʊʘʰʢʝʥʪ, ʂʠʙʨʘʡʩʢʠʡ ʨ-ʥ, ʧ-ʢ ʖʢʦʨʠ-ʖʟ 
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ʈʦʜ Gossypium, ʚʢʣʶʯʘʶʱʠʡ ʙʦʣʝʝ 50 ʚʠʜʦʚ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ 

ʜʠʧʣʦʠʜʥʳ (n=13) ʩʦʩʪʦʷʪ ʠʟ ʚʦʩʴʤʠ ʛʝʥʦʤʥʳʭ ʛʨʫʧʧ (AïG ʠ K), ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʤʠʨʝ ʚʦʣʦʢʥʠʩʪʳʭ ʢʫʣʴʪʫʨ. ʕʪʦʪ ʨʦʜ ʪʘʢʞʝ 

ʦʭʚʘʪʳʚʘʝʪ ʧʷʪʴ ʘʣʣʦʧʦʣʠʧʣʦʠʜʦʚ (n=52), ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʤʝʞʚʠʜʦʚʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ, ʛʜʝ ʚʠʜ A-ʛʝʥʦʤʘ ʜʝʡʩʪʚʫʝʪ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʥʩʢʦʛʦ 

ʨʦʜʠʪʝʣʷ, ʘ ʚʠʜ D-ʛʝʥʦʤʘ ʚ ʢʘʯʝʩʪʚʝ ʦʪʮʦʚʩʢʦʛʦ. ʀʟʫʯʝʥʠʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚʥʫʪʨʠ Gossypium L. ʰʠʨʦʢʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʪʦʜʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ 

ʵʚʦʣʶʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚʥʫʪʨʠ ʵʪʦʛʦ ʨʦʜʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʦʢʫʣʴʪʫʨʠʚʘʥʠʷ ʦʜʥʦʢʣʝʪʦʯʥʳʭ ʵʧʠʜʝʨʤʘʣʴʥʳʭ ʪʨʠʭʦʤ ʫ 

ʨʘʟʥʳʭ ʚʠʜʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 18 ʛʝʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ 

ʚʦʣʦʢʦʥ. ʕʪʠ ʛʝʥʳ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʚ 22 ʚʠʜʘʭ ʭʣʦʧʯʘʪʥʠʢʘ, ʚʢʣʶʯʘʷ 
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ʜʠʧʣʦʠʜʥʳʡ ʚʠʜ ʩ ɸ-ʛʝʥʦʤʦʤ, 13 ʜʠʢʠʭ ʚʠʜʦʚ ʩ ʜʠʧʣʦʠʜʥʳʤ D-ʛʝʥʦʤʦʤ ʠ ʚʦʩʝʤʴ 

ʘʣʣʦʪʝʪʨʘʧʣʦʠʜʥʳʭ ʚʠʜʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 72,22% 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠ ʩʪʨʫʢʪʫʨ ʛʝʥʦʚ ʦʩʪʘʣʠʩʴ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤʠ, ʘ 27,78% 

ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ. ɼʨʝʚʦʚʠʜʥʳʝ ʪʦʧʦʣʦʛʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʩʝ 13 ʚʠʜʦʚ D-ʛʝʥʦʤʘ 

ʧʦʜʨʘʟʜʝʣʘ Fryxell ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʘʢʩʦʥʦʤʠʠ. G. raimondii ʠʤʝʣ ʙʣʠʟʢʦʝ ʨʦʜʩʪʚʦ 

ʩ ʘʣʣʦʪʝʪʨʘʧʣʦʠʜʘʤʠ D-ʩʫʙʛʝʥʦʤʳ. 

ʅʘ ʜʘʥʥʳʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʳ ʨʘʩʳ G.hirsutum L., ʚʢʣʶʯʘʷ yucatanense, 

religiosum, latifolium, morrilli  ʠ richmondii, ʯʪʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʙʦʛʘʪʩʪʚʦ ʠ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʵʪʦʛʦ ʚʘʞʥʦʛʦ ʨʦʜʘ ʨʘʩʪʝʥʠʡ. ʅʘʰʘ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʠʭ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʩʠʩʪʝʤʘʪʠʢʝ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ 

ʚʥʫʪʨʠ ʚʠʜʦʚʳʭ ʨʘʟʥʦʦʙʨʘʟʠʡ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʜʚʠʜʳ ʠ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʚʠʜʘ G.hirsutum L. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʳʭ ʘʥʘʣʠʟʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠ 11 ʥʘʙʦʨʦʚ ʤʘʨʢʝʨʦʚ (NAU, BNL, TMB, CGR, CIR, DPL, GH, 

JESPR, HAU, MUSS, MGHES) ʠʟ 177 ʧʘʨ ʧʨʘʡʤʝʨʦʚ SSR. ʀʟ ʦʙʱʝʛʦ ʯʠʩʣʘ 177 

ʧʘʨ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʨʢʝʨʦʚ SSR, ʧʦʣʠʤʦʨʬʠʟʤ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʫ 70 ʧʘʨ, ʘ 

ʦʩʪʘʚʰʠʝʩʷ 107 ʧʘʨʘ ʙʳʣʠ ʤʦʥʦʤʦʨʬʥʳʤʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ 

ʩʚʷʟʠ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʛʝʥʦʪʠʧʘʤʠ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ 

ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʛʨʘʤʤʫ GelAnalyzer 19.1 ʠ 

ʦʧʨʝʜʝʣʷʣʠ ʤʦʣʝʢʫʣʷʨʥʫʶ ʤʘʩʩʫ ʇʎʈ-ʘʤʧʣʠʢʦʥʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʘʨʢʝʨʦʤ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʟʤʝʨʘ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʜʝʨʝʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ NCSS 12. 

ʅʘ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʤ ʜʝʨʝʚʝ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʘ 

ʦʪʜʝʣʴʥʳʭ ʢʣʘʩʪʝʨʘ. ʂʫʣʴʪʠʚʠʨʫʝʤʳʝ ʩʦʨʪʘ G.hirsutum L. ʆʤʘʜ ʠ ɹʘʭʪ, 

ʧʦʢʘʟʘʚʰʠʝ ʚʳʩʦʢʠʡ ʧʦʣʠʤʦʨʬʠʟʤ ʚ ʦʪʥʦʰʝʥʠʠ ʧʝʨʚʦʛʦ ʢʣʘʩʪʝʨʘ, ʥʘʭʦʜʷʪʩʷ ʚ 

ʦʜʥʦʡ ʛʨʫʧʧʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʠʟʢʠ ʢ ʬʦʨʤʝ var.latifolium. ʕʪʠ ʬʦʨʤʳ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʦʥʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠ ʜʘʣʝʢ ʦʪ ʜʨʫʛʠʭ ʧʦʜʚʠʜʦʚ ʠ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ. 
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ɺʪʦʨʦʡ ʙʦʣʴʰʦʡ ʢʣʘʩʪʝʨ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʨʘʟʜʝʣʠʣʩʷ ʥʘ ʜʚʘ ʧʦʜʢʣʘʩʪʝʨʘ. ɺ 

ʧʝʨʚʦʤ ʧʦʜʢʣʘʩʪʝʨʝ ʥʘʭʦʜʷʪʩʷ ʬʦʨʤʳ var.yucatanense ʠ var.religiosum ʚʠʜʘ 

G.hirsutum L. ɺʤʝʩʪʝ ʩ ʵʪʠʤʠ ʬʦʨʤʘʤʠ ʥʘʭʦʜʠʪʩʷ ʪʘʢʞʝ ʬʦʨʤʘ var.richmondii. 

ʅʘʣʠʯʠʝ ʬʦʨʤ var.yucatanense, var.religiosum ʠ var.richmondii ʚʠʜʘ G.hirsutum L. 

ʚ ʦʜʥʦʤ ʥʝʙʦʣʴʰʦʤ ʢʣʘʩʪʝʨʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʙʣʠʟʦʩʪʴ. ɺ 

ʩʣʝʜʫʶʱʝʤ ʧʦʜʢʣʘʩʪʝʨʝ ʩʦʙʨʘʥʳ ʨʫʜʝʨʘʣʴʥʳʡ ʧʦʜʚʠʜ subsp.punctatum ʠ 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʡ ʪʨʦʧʠʯʝʩʢʠʡ ʧʦʜʚʠʜ subsp.paniculatum, ʧʦʩʢʦʣʴʢʫ ʦʥʠ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠ ʙʣʠʟʢʠ. ɼʠʢʠʝ ʬʦʨʤʳ subsp.mexicanum ʠ var.morilli , ʦʙʨʘʟʫʶʪ 

ʝʱʸ ʦʜʠʥ ʧʦʜʢʣʘʩʪʝʨ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʝʪʚʝʡ ʚ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʰʠʨʦʢʦʤ ʧʦʪʝʥʮʠʘʣʴʥʦʤ ʨʝʟʝʨʚʝ 

ʚʠʜʘ G.hirsutum L. ʅʦ ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʰʠʨʠʪʴ ʩʬʝʨʫ 

ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʪʦʙʳ ʨʘʟʫʤʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ 

ʧʨʘʢʪʠʯʝʩʢʦʤ ʩʝʣʝʢʮʠʠ. 
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ʤʫʥʦʩʘʙʘʪʣʘʨʥʠ ʫʣʘʨʥʠʥʛ ʤʦʨʬʦʣʦʛʠʢ ʸʢʠ ʛʝʥʝʪʠʢ ʭʫʩʫʩʠʷʪʣʘʨʠʜʘʛʠ ˄ʭʰʘʰʣʠʢ 

ʚʘ ʬʘʨץʣʘʨʛʘ ʘʩʦʩʣʘʥʛʘʥ ״ʦʣʜʘ ʢ˄ʨʩʘʪʘʜʠʛʘʥ ʰʦʭʣʘʥʛʘʥ ʜʠʘʛʨʘʤʤʘ ʸʢʠ ʜʘʨʘʭʪʠ 
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 ʘʥʜʘʡ ʞʦʡʣʘʰʛʘʥʣʠʛʠץ ʠʩʦʙʣʘʥʘʜʠ. ʌʠʣʦʛʝʥʝʪʠʢ ʜʘʨʘʭʪ ʰʦʭʣʘʨʠ״

˄ʨʛʘʥʠʣʘʸʪʛʘʥ ʪʫʨʣʘʨʥʠʥʛ ʫʤʫʤʠʡ ʘʞʜʦʜʜʘʥ ץʘʥʜʘʡ ʢʝʣʠʙ ʯʠץץʘʥʣʠʛʠʥʠ 

ʠʬʦʜʘʣʘʡʜʠ. ׳ʘʨ ʙʠʨ ʰʦʭ ʥʫץʪʘʩʠ (ʠʯʢʠ ʪʫʛʫʥ ʜʝʙ ״ʘʤ ʘʪʘʣʘʜʠ) ʜʠʚʝʨʛʝʥʮʠʷ 

 ʪʫʨʣʘʨʛʘ ʘʞʨʘʣʠʰʠʥʠ ץʦʜʠʩʘʩʠ ʸʢʠ ʙʠʪʪʘ ʘʞʜʦʜʥʠʥʛ ʠʢʢʠ ʸʢʠ ʫʥʜʘʥ ʦʨʪʠ״

ʢ˄ʨʩʘʪʘʜʠ. ׳ʘʨ ʙʠʨ ʰʦʭʣʘʥʠʰ ʥʫץʪʘʩʠʜʘ ʫʰʙʫ ʰʦʭʣʘʨ ʫʯʠʜʘ ʞʦʡʣʘʰʛʘʥ ʙʘʨʯʘ 

ʪʫʨʣʘʨʥʠʥʛ ʵʥʛ ʩ˄ʥʛʛʠ ʫʤʫʤʠʡ ʘʞʜʦʜʠ ״ʠʩʦʙʣʘʥʘʜʠ. 

ɸʥʲʘʥʘʚʠʡ ʫʩʣʫʙʛʘ ʢ˄ʨʘ, ʙʫʥʜʘʡ ʤʫʥʦʩʘʙʘʪʣʘʨ ʦʨʛʘʥʠʟʤʣʘʨ ˄ʨʪʘʩʠʜʘʛʠ 

ʤʦʨʬʦʣʦʛʠʢ ˄ʭʰʘʰʣʠʢʣʘʨʜʘʥ ʢʝʣʠʙ ʯʠץץʘʥ ״ʦʣʜʘ ʰʘʢʣʣʘʥʪʠʨʠʣʘʨ ʵʜʠ. 

ʂʝʡʠʥʯʘʣʠʢ, ʤʦʣʝʢʫʣʷʨ ʙʠʦʣʦʛʠʷʥʠʥʛ ʧʘʡʜʦ ʙ˄ʣʠʰʠ ʙʠʣʘʥ ɼʅʂ ʚʘ ʦץʩʠʣʣʘʨ 

ʢʝʪʤʘ-ʢʝʪʣʠʛʠʥʠ ʪʘ״ʣʠʣ ץʠʣʠʰ, ʵʚʦʣʶʮʠʦʥ ʤʫʥʦʩʘʙʘʪʣʘʨʥʠ ʘʥʠץʣʘʰ ʦʨץʘʣʠ 

ʘʥʯʘ ץʫʣʘʡʣʠʢʢʘ ʵʨʠʰʠʣʜʠ. ʋʰʙʫ ɼʅʂ ʚʘ ʦץʩʠʣʣʘʨ ʢʝʪʤʘ-ʢʝʪʣʠʛʠʥʠ ʪʘ״ʣʠʣ 

 ʠʤ ʭʫʩʫʩʠʷʪʠ ʰʫʥʜʘʥ ʠʙʦʨʘʪʢʠ, ʘʚʣʦʜʣʘʨ ʘʣʤʘʰʠʥʫʚʠ ʜʘʚʦʤʠʜʘ״ʠʣʠʰʥʠʥʛ ʤʫץ

ʢ˄ʧʣʘʙ ʤʫʪʘʮʠʷʣʘʨʛʘ ʫʯʨʘʰʠ ʥʘʪʠʞʘʩʠʜʘ ʫʣʘʨʥʠʥʛ ʢʝʪʤʘ-ʢʝʪʣʠʛʠ ʘʩʪʘ-ʩʝʢʠʥ 

˄ʟʛʘʨʠʙ ʙʦʨʘʜʠ. 

ɶʩʠʤʣʠʢʣʘʨʥʠ ʪʘʚʩʠʬʣʘʰʜʘ ʬʠʣʦʛʝʥʝʪʠʢ ʜʘʨʘʭʪ ʪʫʟʠʰ ʫʩʫʣʠ ʙʠʨʤʫʥʯʘ 

ʩʦʜʜʘ ʙ˄ʣʠʙ, ʢʦʜʣʘʥʘʜʠʛʘʥ ״ʫʜʫʜʥʠʥʛ ʢʝʪʤʘ-ʢʝʪʣʠʛʠ ʪʫʨʣʠ ʥʘʤʫʥʘʣʘʨʜʘ 

ʩʦʣʠʰʪʠʨʠʣʘʜʠ. ʆʣʠʥʛʘʥ ʢʝʪʤʘ-ʢʝʪʣʠʢ ʤʘʲʣʫʤʦʪʣʘʨʠ ʢʝʡʠʥʯʘʣʠʢ ʤʘʩʦʬʘʛʘ 

ʘʩʦʩʣʘʥʛʘʥ ʸʥ ״ʫʜʫʜʣʘʨʥʠ ץ˄ʰʠʰ ʫʩʫʣʠ ʸʨʜʘʤʠʜʘ ʬʠʣʦʛʝʥʝʪʠʢ ʜʘʨʘʭʪ ʪʫʟʠʣʘʜʠ. 

ɹʫʥʜʘʡ ʜʘʨʘʭʪʜʘ ˄ʭʰʘʰ ʸʢʠ ʪʘʭʤʠʥʠʡ ʞʠ״ʘʪʜʘʥ ʙʦסʣʠץ ʥʘʤʫʥʘʣʘʨ 

ʙʠʨʣʘʰʪʠʨʠʣʘʜʠ. ׳ʘʨ ʙʠʨ ʪʫʨ ʠʯʠʜʘ ״ʘʤ, ʪʫʨʣʘʨ ʦʨʘʩʠʜʘ ״ʘʤ ʩʝʟʠʣʘʨʣʠ ʛʝʥʝʪʠʢ 

˄ʟʛʘʨʠʰʣʘʨ ʤʘʚʞʫʜ. ɹʠʨʦץ, ʪʫʨʣʘʨ ʦʨʘʩʠʜʘʛʠ ʛʝʥʝʪʠʢ ʤʘʩʦʬʘ, ʦʜʘʪʜʘ ʪʫʨʣʘʨ 

ʠʯʠʜʘʛʠʛʘ ʥʠʩʙʘʪʘʥ ʢʘʪʪʘʨʦץʜʠʨ. ʐʫ ʙʦʠʩʜʘʥ ״ʘʤ, ʬʠʣʦʛʝʥʝʪʠʢ ʜʘʨʘʭʪ ʙʠʨ-

ʙʠʨʠʛʘ ʷץʠʥ ʙ˄ʣʛʘʥ ʠʥʜʠʚʠʜʣʘʨ ʢʣʘʩʪʝʨʣʘʨʠ ʙʠʣʘʥ ʪʘʚʩʠʬʣʘʥʘʜʠ ʚʘ ״ʘʨ ʙʠʨ 

ʢʣʘʩʪʝʨ ʘʣʦ״ʠʜʘ ʪʫʨʥʠ ʠʬʦʜʘʣʘʡʜʠ ʜʝʙ ʪʘʭʤʠʥ ץʠʣʠʥʘʜʠ. 
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ʋʰʙʫ ʪʘʜץʠץʦʪʜʘ ʤʘ״ʘʣʣʠʡ ʙʫסʜʦʡ ʥʘʚʣʘʨʠʥʠʥʛ ˄ʟʘʨʦ ʛʝʥʝʪʠʢ 

ʧʦʣʠʤʦʨʬʠʟʤʠ ʤʘʲʣʫʤʦʪʣʘʨʠ ʘʩʦʩʠʜʘ ʫʣʘʨʥʠʥʛ ʛʝʥʝʪʠʢ ץʘʨʠʥʜʦʰʣʠʢ ʜʘʨʘʞʘʩʠ 

(ʬʠʣʦʛʝʥʝʪʠʢ ʜʘʨʘʭʪʠ) ʪʫʟʠʣʜʠ. ɹʫʥʜʘ, ɼʘʚʣʘʪ ʨʝʝʩʪʨʠʛʘ ʢʠʨʠʪʠʣʛʘʥ ʤʘ״ʘʣʣʠʡ 

32 ʪʘ ʙʫסʜʦʡ ʥʘʤʫʥʘʣʘʨʠ ʪʘʥʣʘʙ ʦʣʠʥʠʙ, ʧʦʣʠʤʦʨʬʠʟʤʠ ʶץʦʨʠ ʙ˄ʣʛʘʥ 66 ʪʘ 

ʤʠʢʨʦʩʘʪʝʣʣʠʪ ʤʘʨʢʝʨʣʘʨ ʸʨʜʘʤʠʜʘ ʇɿʈ (ʧʦʣʝʤʝʨʘʟʘ ʟʘʥʞʠʨ ʨʝʘʢʮʠʷʩʠ) ʪʘ״ʣʠʣʠ 

ʦʣʠʙ ʙʦʨʠʣʜʠ. ʇɿʈ ʥʘʪʠʞʘʣʘʨʠ ʤʘʭʩʫʩ ʜʘʩʪʫʨʣʘʨ ʸʨʜʘʤʠʜʘ ʛʝʥʦʪʠʧʣʘʥʜʠ ʚʘ 

ʥʘʚʣʘʨʥʠʥʛ ʬʠʣʦʛʝʥʝʪʠʢ ʜʘʨʘʭʪʜʘʛʠ ʞʦʡʣʘʰʫʚ ˄ʨʥʠ ʘʥʠץʣʘʥʜʠ. ɹʫʥʜʘ, ʫʰʙʫ 

ʥʘʤʫʥʘʣʘʨʥʠʥʛ ʫʯ ʭʠʣ ʢ˄ʨʠʥʠʰʜʘʛʠ ʷʲʥʠ, ʧʦʣʠʤʦʨʬʠʟʤʛʘ ʵʛʘ ʞʘʤʠ 66 ʪʘ, 

ʠʰʦʥʯʣʠʣʠʢ ʢʦʵʬʬʠʮʠʝʥʪʠ ʶץʦʨʠ ʙ˄ʣʛʘʥ 22 ʪʘ ʤʠʢʨʦʩʘʪʝʣʣʠʪ ʤʘʨʢʝʨʣʘʨ ʙʠʣʘʥ 

ʫʣʘʨʥʠʥʛ ʬʠʣʦʛʝʥʝʪʠʢ ʜʘʨʘʭʪʠ ʪʫʟʠʣʛʘʥ. ʋʰʙʫ 66 ʪʘ ʤʘʨʢʝʨ ʸʨʜʘʤʠʜʘ ʪʫʟʠʣʛʘʥ 

ʬʠʣʦʛʝʥʝʪʠʢ ʜʘʨʘʭʪ ʥʘʟʦʨʘʪ ʩʠʬʘʪʠʜʘ ץʘʙʫʣ ץʠʣʠʥʠʙ, ʢʝʡʠʥʛʠ ʬʠʣʦʛʝʥʝʪʠʢ 

ʤʫʥʦʩʘʙʘʪʣʘʨ ˄ʨʛʘʥʠʙ ʙʦʨʠʣʜʠ. ɹʫʥʜʘ, ״ʘʨ ʙʠʨ ʬʠʣʦʛʝʥʝʪʠʢ ʜʘʨʘʭʪʥʠʥʛ 

 .ʘʨʪʠʨʠʙ ʙʦʨʠʣʜʠץʠʩץ ʫʨʠʣʠʰʠʜʘ ʤʘʨʢʝʨʣʘʨ ʩʦʥʠ ʙʠʪʪʘʛʘץ

ʊʘ״ʣʠʣ ʥʘʪʠʞʘʣʘʨʠʛʘ ʢ˄ʨʘ, ʥʘʤʫʥʘʣʘʨʥʠʥʛ ʬʠʣʦʛʝʥʝʪʠʢ ʜʘʨʘʭʪʠʥʠ 

ʠʰʦʥʯʣʠʣʠʢ ʜʘʨʘʞʘʩʠ ʶץʦʨʠ ʙ˄ʣʛʘʥ 22 ʪʘ SSR-ʤʘʨʢʝʨʣʘʨ ʙʠʣʘʥ ʪʫʟʠʣʛʘʥʜʘ ״ʘʤ 

66 ʪʘ SSR-ʤʘʨʢʝʨʣʘʨ ʦʨץʘʣʠ ʪʫʟʠʣʛʘʥ ʬʠʣʦʛʝʥʝʪʠʢ ʜʘʨʘʭʪʛʘ ʥʠʩʙʘʪʘʥ 

ʪʘץץʦʩʣʘʛʘʥʜʘ, ʠʢʢʠ ʘʩʦʩʠʡ ʛʫʨʫ״ʣʘʨʜʘ ˄ʟʛʘʨʠʰʣʘʨ ʢʫʟʘʪʠʣʤʘʜʠ. ɹʫʥʜʘ ״ʘʤ 

ʩʫʙʛʫʨʫ״ʣʘʨʜʘ 16 ʪʘʜʘʥ ʥʘʚʣʘʨ ʞʦʡʣʘʰʛʘʥ ʙ˄ʣʠʙ, ʫʣʘʨʥʠʥʛ ʞʦʡʣʘʰʫʚ ˄ʨʥʠʜʘ 

 ʣʠʣʠʢʣʘʨ ʢʫʟʘʪʠʣʜʠ. ʋʰʙʫ ʬʠʣʦʛʝʥʝʪʠʢ ʜʘʨʘʭʪ 66 ʪʘ ʤʠʢʨʦʩʘʪʝʣʣʠʪץʠʩʤʘʥ ʬʘʨץ

ʤʘʨʝʢʝʨʣʘʨ ʸʨʜʘʤʠʜʘ ʪʫʟʠʣʛʘʥ ʬʠʣʦʛʝʥʝʪʠʢ ʜʘʨʘʭʪʛʘ ʥʠʩʙʘʪʘʥ ʢʝʩʢʠʥ 

˄ʟʛʘʨʠʰʣʘʨ ʙ˄ʣʛʘʥʣʠʛʠ ʘʥʠץʣʘʥʤʘʜʠ. ʂʝʣʛʫʩʠʜʘ ʷʥʛʠ ʥʘʚʣʘʨ ˄ʨʪʘʩʠʜʘʛʠ 

ʬʘʨץʣʠʣʠʢʥʠ ʘʥʠץʣʘʰʜʘ ʫʰʙʫ ʢʘʤ ʩʦʥʣʠ SSR-ʤʘʨʢʝʨʣʘʨ ʸʨʜʘʤʠʜʘ ʘʤʘʣʛʘ 

ʦʰʠʨʠʰ ʟʘʨʫʨ ʙ˄ʣʘʜʠ. ɹʫ ʵʩʘ,ʥʘʚʣʘʨʥʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ץʠʣʠʰʜʘ 66 ʪʘ ʤʘʨʢʝʨʛʘ 

ʥʠʩʙʘʪʘʥ ʠץʪʠʩʦʜʠʡ ʪʝʞʘʤʢʦʨʣʠʢʢʘ ʵʨʠʰʠʰʥʠ ʪʘʲʤʠʥʣʘʡʜʠ. 
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e-mail: bobohujayev@mail.ru 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʋʚʝʣʠʯʝʥʠʶ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʝ ʧʝʨʚʠʯʥʦʛʦ ʛʝʥʦʬʦʥʜʘ ʟʘʨʦʜʳʰʝʚʦʡ 

ʧʣʘʟʤʳ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, 

ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʳ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʴʶ ʤʝʞʜʫ ʚʠʜʘʤʠ ʚ ʪʝʯʝʥʠʝ ʠʥʪʨʦʛʨʝʩʩʠʠ 

ʥʘ ʫʨʦʚʥʝ ʚʩʝʛʦ ʛʝʥʦʤʘ. ʉʦʟʜʘʥʠʝ ʟʘʤʝʱʝʥʥʳʭ ʣʠʥʠʡ ʫ ʨʘʩʪʝʥʠʡ ʧʦʟʚʦʣʷʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘʧʨʘʚʣʝʥʥʫʶ ʠʥʪʨʦʛʨʝʩʩʠʶ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʭʨʦʤʦʩʦʤ ʠʣʠ 

ʩʝʛʤʝʥʪʦʚ ʭʨʦʤʦʩʦʤ. 

ʈʘʟʚʠʪʠʝ ʥʦʚʳʭ ʭʨʦʤʦʩʦʤ-ʟʘʤʝʱʝʥʥʳʭ ʣʠʥʠʡ ʭʣʦʧʯʘʪʥʠʢʘ ʥʘ ʙʘʟʝ 

ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʢʦʣʣʝʢʮʠʠ ʅʋʋʟ ʧʫʪʝʤ ʩʢʨʝʱʠʚʘʥʠʡ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ-ʥʳʭ 

ʤʦʥʦʩʦʤʥʳʭ ʣʠʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʚʠʜʘ G.hirsutum L. ʩ ʣʠʥʠʝʡ Pima 3-79 

(USA) ʚʠʜʘ G.barbadense L., ʘ ʪʘʢʞʝ ʧʷʪʠʢʨʘʪʥʦʛʦ ʙʝʢʢʨʦʩʩʠʨʦʚʘʥʠʷ ʩ 

ʨʝʢʫʨʨʝʥʪʥʳʤʠ ʨʦʜʠʪʝʣʷʤʠ ʠ ʩʘʤʦʦʧʳʣʝʥʠʷ ʜʠʩʦʤʥʦʛʦ ʧʦʪʦʤʩʪʚʘ ʧʦʟʚʦʣʷʝʪ 

ʦʩʫʱʝʩʪʚʠʪʴ ʥʘʧʨʘʚʣʝʥʥʫʶ ʠʥʪʨʦʛʨʝʩʩʠʶ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʛʝʥʦʤʘ (ʚ ʚʠʜʝ 

ʦʪʜʝʣʴʥʳʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʘʨ ʭʨʦʤʦʩʦʤ) ʚʠʜʘ G.barbadense ʚ ʛʝʥʦʤ 

ʭʣʦʧʯʘʪʥʠʢʘ G.hirsutum. 

ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʦʙʥʘʨʫʞʝʥʠʷ ʤʦʥʦʩʦʤʥʳʭ ʮʠʪʦʪʠʧʦʚ, ʫʩʢʦʨʝʥʠʷ 

ʧʦʣʫʯʝʥʠʷ ʙʝʢʢʨʦʩʩʥʳʭ ʢʦʨʦʙʦʯʝʢ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʟʘʤʝʱʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʭʨʦʤʦʩʦʤ ʚ ʙʝʢʢʨʦʩʩʥʦʡ ʩʝʤʴʝ (ɺʉ5F1ʄʦ59xBC4F1(10329)) (41n) ʧʨʦʚʦʜʠʣʠ 

mailto:bobohujayev@mail.ru
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ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʛʠʙʨʠʜʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʩʪʘʜʠʠ ʧʨʦʨʦʩʪʢʦʚ (4-

5 ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ) ʜʦ ʧʝʨʝʩʘʜʢʠ ʧʨʦʨʦʩʪʢʦʚ ʚ ʛʨʫʥʪ ʪʝʧʣʠʮʳ. ɼʣʷ ʵʪʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʥʝʝ ʧʨʠʧʠʩʘʥʥʳʝ ʢ ʭʨʦʤʦʩʦʤʘʤ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ 

(SSR) ʤʘʨʢʝʨʳ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʣʠ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ 

ʤʦʥʦʩʦʤʥʳʭ ʬʦʨʤ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʙʝʢʢʨʦʩʩʥʦʡ ʩʝʤʴʝ (41n) ʩ ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʟʘʤʝʱʝʥʠʝʤ 

ʭʨʦʤʦʩʦʤʳ 4 ʚ ʚʘʨʠʘʥʪʝ (ɺʉ5F1ʄʦ59xBC4F1(10329)) ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʰʝʩʪʴ 

ʙʝʢʢʨʦʩʩʥʳʭ ʨʘʩʪʝʥʠʡ (411, 412, 413, 416, 418, 4110), ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʧʨʠʩʫʪʩʪʚʠʝʤ ʧʦʣʠʤʦʨʬʥʳʭ ʘʣʣʝʣʝʡ ʪʦʣʴʢʦ ʦʪ ʚʠʜʘ G.barbadense, ʪʦʛʜʘ ʢʘʢ 

ʘʣʣʝʣʠ ʣʠʥʠʠ ʃ-458 ʚʠʜʘ G.hirsutum ʦʪʩʫʪʩʪʚʦʚʘʣʠ, ʯʪʦ ʫʢʘʟʘʣʦ ʥʘ ʣʦʢʘʣʠʟʘʮʠʶ 

ʭʨʦʤʦʩʦʤ-ʩʧʝʮʠʬʠʯʥʳʭ SSR-ʤʘʨʢʝʨʦʚ BNL2572, TMB0809, Gh107, Gh117, ʘ 

ʪʘʢʞʝ ʚʳʷʚʠʣʦ ʠʭ ʤʦʥʦʩʦʤʥʳʡ ʮʠʪʦʪʠʧ, ʪʦʛʜʘ ʢʘʢ ʦʩʪʘʣʴʥʳʝ ʯʝʪʳʨʝ 

ʙʝʢʢʨʦʩʩʥʳʭ ʨʘʩʪʝʥʠʡ ʠʤʝʣʠ ʜʠʩʦʤʥʳʡ ʢʘʨʠʦʪʠʧ. ʇʦʩʢʦʣʴʢʫ ʨʘʥʝʝ 

ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʤʘʨʢʝʨʳ ʙʳʣʠ ʣʦʢʘʣʠʟʦʚʘʥʳ ʥʘ ʭʨʦʤʦʩʦʤʝ 4 A tïʩʫʙʛʝʥʦʤʘ 

ʭʣʦʧʯʘʪʥʠʢʘ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʚʳʰʝʥʘʟʚʘʥʥʳʝ ʛʠʙʨʠʜʥʳʝ ʨʘʩʪʝʥʠʷ ʠʤʝʶʪ 

ʟʘʤʝʱʝʥʠʝ ʧʦ ɻʪʦʡ ʭʨʦʤʦʩʦʤʝ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʭʨʦʤʦʩʦʤʥʦ-ʟʘʤʝʱʝʥʥʦʡ ʣʠʥʠʠ 

ʙʝʢʢʨʦʩʩʥʳʡ ʤʦʥʦʩʦʤʠʢ (418) ʧʦʜʚʝʨʛʘʣʩʷ ʩʘʤʦʦʧʳʣʝʥʠʶ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʦʜʥʦʡ 

ʩʘʤʦʦʧʳʣʝʥʥʦʡ ʩʝʤʴʠ - S1(328n), ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʩʘʤʦʦʧʳʣʝʥʠʷ ʙʝʢʢʨʦʩʩʥʦʛʦ 

ʤʦʥʦʩʦʤʠʢʘ (418) ʩ ʟʘʤʝʱʝʥʠʝʤ ʭʨʦʤʦʩʦʤʳ 4 ɸt-ʩʫʙʛʝʥʦʤʘ ʚ ʚʘʨʠʘʥʪʝ 

(BC5F1ʄʦ59) (418) ʦʙʥʘʨʫʞʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʧʦʣʠʤʦʨʬʥʳʭ ʘʣʣʝʣʝʡ ʪʦʣʴʢʦ ʦʪ 

ʚʠʜʘ G.barbadense, ʪʦʛʜʘ ʢʘʢ ʘʣʣʝʣʠ ʚʠʜʘ G.hirsutum ʣʠʥʠʠ ʃ-458 ʦʪʩʫʪʩʪʚʦʚʘʣʠ, 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʣʦʢʘʣʠʟʘʮʠʠ ʜʚʫʭ ʭʨʦʤʦʩʦʤʦ-ʩʧʝʮʠʬʠʯʥʳʭ SSR ʤʘʨʢʝʨʦʚ ï 

BNL4047, Gh124. ɺ ʨʝʟʫʣʴʪʘʪʝ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʵʪʦʡ ʩʝʤʴʠ ʙʳʣʦ 

ʚʳʜʝʣʝʥʦ ʜʚʘ ʜʠʩʦʤʥʳʭ ʨʘʩʪʝʥʠʷ S1 ((BC5F1ʄʦ59 (418)) (3282 ʠ 3285)), ʢʦʪʦʨʳʝ 

ʧʦʚʪʦʨʥʦ ʩʘʤʦʦʧʳʣʷʣʠʩʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʢʦʣʝʥʠʷ S2(477n, 478n ʠ 479n). 
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ʇʦʣʫʯʝʥʥʦʝ ʩʘʤʦʦʧʳʣʝʥʥʦʝ ʧʦʪʦʤʩʪʚʦ S2(477n, 478n ʠ 479n) ʧʦʩʣʫʞʠʣʦ 

ʨʦʜʦʥʘʯʘʣʴʥʠʢʦʤ ʥʦʚʦʡ ʭʨʦʤʦʩʦʤʦ-ʟʘʤʝʱʝʥʥʦʡ ʣʠʥʠʠ (CS-B04_Uz) ʩ 

ʟʘʤʝʱʝʥʠʝʤ ʭʨʦʤʦʩʦʤʳ 4 ɸt-ʩʫʙʛʝʥʦʤʘ ʫʟʙʝʢʩʢʦʡ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʢʦʣʣʝʢʮʠʠ 

ʭʣʦʧʯʘʪʥʠʢʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʪʝʥʠʷ ʵʪʦʡ ʣʠʥʠʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʫʩʣʦʚʠʷʭ 

ʪʝʧʣʠʮʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʩʝʤʷʥ. 

 

G.HIRSUTUM L. TURINING TURICHI DURAGAYLARIDA QIMMATLI  

XOóJALIK BELGILARI B OóYICHA QARINDOSHLIK DEPRESSIYASI  

Azimov A.A., Shavqiyev J.SH. 

OᾶzR FA Genetika va oᾶsimliklar eksperimental biologiyasi instituti 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Yuqori-Yuz 

e-mail: jaloliddin.1992@mail.ru 

Seleksiya va urugóchilikning ilmiy tamoyillaridan foydalangan holda genetik 

duragaylashdan foydalanish tufayli bir qator navlar yaratildi. Seleksiya va urugóchilik 

ishlarini olib borish navlarni doimiy ravishda yangilab borish zarurati dolzarb boólib 

qolmoqda.. Bunga sabab, oósimlikning omon qolish va reproduktiv muvaffaqiyatning 

pasayishi kuzatiladi. Bunga asosan yangi navlarni yaratish zarurdir chunki nav 

oózgarishi va nav yangilanishining mavjudligi muayyan navning ijobiy xususiyatlarini 

saqlab qolish uchun doimiy ravishda barqarorlashtirish ishlarini talab qiladi. Buning 

uchun góoóza genomda qarindoshlik depressiyasini kamaytirishimiz zarur. 

Tadqiqot obᾷekti sifatida góoózaning G. hirsutum L. turiga mansub, irsiy jihatdan 

kelib chiqishi turlicha boólgan 4 ta nav va uning duragaylari foydalanildi. 

Tajriba dala sharoitida góoóza navlarining F2 kombinatsiyalarining oósimlikdagi 

maxsuldorlik belgisining koórsatkichlari boóyicha eng yuqori Ishonch x Toshkent-6 va 

Ishonch x C-6524 (mos ravishda 112,83Ñ1,4 g va 111,76Ñ1,04 g) boóldi. Navbahor-2 x 

Toshkent-6 va C-6524 x Navbahor-2 kombinatsiyalarida (mos ravishda 70,04Ñ1,83 va 

76,93Ñ1,54 g) eng past koórsatkichda aniqlandi. Navbahor-2 x Ishonch va Toshkent-6 
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x C-6524 kombinatsiyalarida eng yuqori irsiylanishi darajasi (mos ravishda 71% va 

70%) qayd etildi(3.4 jadval). F2 duragaylardagi oózgaruvchanlik koórsatkichi 13,0 dan 

19,2 % gacha oózgarishi aniqlandi. Oósimlikdagi oósimlikdagi maxsuldorlik belgisining 

F1-2 duragaylarida qarindoshlik depressiyasi koórsatkichlari Ishonch x C-6524 

kombinatsiyasida kuchli salbiy (ID=-12,70), Navbahor-2 x Toshkent-6 va Ishonch x 

Navbahor-2 kombinatsiyasida kuchli ijobiy (mos ravishda ID=13,18 va ID=11,06) 

depressiya qayd etildi. Oósimlikdagi oósimlikdagi maxsuldorlik belgisi boóyicha 

Ishonch x Navbahor-2, Navbahor-2 x Toshkent-6 va Navbahor-2 x C-6524 

kombinatsiyalari boshqa barcha duragaylarga nisbatan qarindoshlik depressiyasi 

koórsatkichlari ijobiy boóldi. Góoóza navlarining F2 kombinatsiyalari oósimlikdagi 

maxsuldorligi, bu belgisining irsiylanishi va oózgaruvchanligi hamda duragaylarida 

qarindoshlik depressiyasi koórsatkichlari Ishonch x Navbahor-2 va Navbahor-2 x 

Toshkent-6 kombinatsiyalarida ijobiy ekanligi aniqlandi. Oósimlikdagi maxsuldorligi 

belgisi boóyicha Ishonch, Navbahor-2 va Toshkent-6 navlari ijobiy donor ekanligi qayd 

etildi. Góoóza navlarining F2 kombinatsiyalarining oósimlikdagi koósak soni belgisining 

oórtacha koórsatkichlari boóyicha eng yuqori Navbahor-2 x Ishonch (19,14Ñ0,84 dona), 

Navbahor-2 x Ishonch (19,14Ñ0,84 dona) va C-6524 x Ishonch (18,3Ñ0,81 dona) 

duragaylarida boóldi. Góoóza navlarining F2 kombinatsiyalarining oósimlikdagi koósak 

soni belgisi eng past va eng yuqori irsiylanishi darajasi C-6524 x Toshkent-6 va C-6524 

x Ishonch kombinatsiyalarida (mos ravishda 54 % va 74%) boóldi. Góoóza navlarining 

F2 duragaylardagi oózgaruvchanlik koórsatkichi 11,21 % dan 15,98 % gacha aniqlandi. 

Oósimlikdagi koósak soni belgisining F1-2 duragaylarida qarindoshlik depressiyasi 

koórsatkichlari Ishonch x C-6524 va Navbahor-2 x Ishonch kombinatsiyalarida kuchli 

salbiy (mos ravishda ID=-27,35 va ID=-32,00), Toshkent-6 x Ishonch 

kombinatsiyasida esa kuchli ijobiy (ID=18,49) qayd etildi. Góoóza navlarining F2 

kombinatsiyalari oósimlikdagi koósak soni belgisi, bu belgisining irsiylanishi va 

oózgaruvchanligi hamda duragaylarida qarindoshlik depressiyasi koórsatkichlari 
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boóyicha Ishonch x Toshkent-6, Toshkent-6 x Ishonch, Toshkent-6 x Navbahor-2 va C-

6524 x Navbahor-2 kombinatsiyalarida ijobiy ekanligi aniqlandi. 

Góoóza oósimligining morfo-xoójalik belgilari namoyon etishda irsiylanish, 

oózgaruvchanlik va qarindoshlik depressiyasi koórsatkichlari oórganildi. Bunda 

góoózaning Ishonch, Toshkent va Navbahor-2 góoóza navlarining duragaylarida morfo-

xoójalik belgilari yuqori va qarindoshlik depressiyasi ijobiy ekanligi aniqlandi. 

 

 ɶɿɸɼɸ ʕʈʊɸʇʀʐɸʈʃʀʂ ɹEʃɻʀʉʀʅʀʅɻ ʀʈʉʀʁʃɸʅʀʐʀנ

ɸʟʠʤʦʚʘ ʃ.ɸ., ɸʙʜʫץʦʜʠʨʦʚʘ ɼ.ʖ., ʕʨʥʘʟʘʨʦʚʘ ɼ.פ. 

ɶʟʈ ʌɸ ɻʝʥʝʪʠʢʘ ʚʘ ˄ʩʠʤʣʠʢʣʘʨ ʵʢʩʧʝʨʠʤʝʥʪʘʣ ʙʠʦʣʦʛʠʷʩʠ ʠʥʩʪʠʪʫʪʠ 

ɶʟʙʝʢʠʩʪʦʥ, ʊʦʰʢʝʥʪ ʚʠʣʦʷʪʠ, פʠʙʨʘʡ ʪʫʤʘʥʠ, ʖץʦʨʠ ʶʟ ʧ/ʙ 

e-mail: igebr@academy.uz 

Gossypium L. ʪʫʨʢʫʤʠ ʛʝʥʝʪʠʢ ʭʠʣʤʘ-ʭʠʣʣʠʛʠ ʢʝʣʠʙ ʯʠץʠʰʠʛʘ ʢ˄ʨʘ ʪʨʦʧʠʢ 

ʚʘ ʩʫʙʪʨʦʧʠʢ ʤʠʥʪʘץʘʣʘʨʠʥʠ ץʘʤʨʘʙ ʦʣʫʚʯʠ ʛʝʦʛʨʘʬʠʢ ʜʠʘʧʘʟʦʥʛʘ ʵʛʘ. ʐʫ 

ʙʦʠʩʜʘʥ ʘʢʩʘʨʠʷʪ ʚʘʢʠʣʣʘʨ ʫʟʫʥ ʢʫʥ ˄ʩʠʤʣʠʛʠ ʙ˄ʣʠʙ, ʨʝʩʧʫʙʣʠʢʘʤʠʟ ʪʘʙʠʠʡ 

ʰʘʨʦʠʪʠʥʠ ʢ˄ʟʜʘ ʪʫʪʛʘʥ ʭʦʣʜʘ ʙʫ ʵʢʠʥ ʪʫʨʠʥʠ ʝʪʠʰʪʠʨʠʰ ʝʪʘʨʣʠʯʘ ʤʫʘʤʤʦʣʘʨ 

ʪʫסʜʠʨʘʜʠ. 

 ʘʤʜʘ ʟʘʤʦʥʘʚʠʡ״ ʦʟʠʨʛʠ ʢʫʥʜʘ ʵʨʪʘʧʠʰʘʨʣʠʢ ʙʝʣʛʠʩʠʥʠ ʘʥʲʘʥʘʚʠʡ׳

ʤʘʨʢʝʨʣʘʨʛʘ ʘʩʦʩʣʘʥʛʘʥ ʩʝʣʝʢʮʠʷ ʫʩʫʣʣʘʨʠ ʸʨʜʘʤʠʜʘ ˄ʨʛʘʥʠʰ ʙʦʨʘʩʠʜʘʛʠ ʠʣʤʠʡ 

ʪʘʜץʠץʦʪʣʘʨʥʠ ʘʤʘʣʛʘ ʦʰʠʨʠʰ ʤʫ״ʠʤ ʤʘʩʘʣʘʣʘʨ ʩʘʨʘʩʠʛʘ ʢʠʨʘʜʠ. ɹʠʥʦʙʘʨʠʥ, 

 ʦʪʣʘʨʜʘץʠץʘʨʪʠʨʠʰʜʘ ʛʝʥʝʪʠʢ-ʩʝʣʝʢʮʠʦʥ ʪʘʜץʠʩץ ʟʘ ʚʝʛʝʪʘʮʠʷ ʜʘʚʨʠʥʠ˄ס

ʩʘʣʤʦץʣʠ ʥʘʪʠʞʘʣʘʨʛʘ ʵʨʠʰʠʣʛʘʥ. ʕʨʪʘʧʠʰʘʨʣʠʢ ʘʪʨʦʬ ʤʫ״ʠʪ ʪʘʲʩʠʨʠʜʘ, ʙʠʨ 

 ʘʥʯʘ ʛʝʥʣʘʨʥʠʥʛ ʢʦʤʙʠʥʘʮʠʦʥ ʪʘʲʩʠʨʣʘʨʠ ʥʘʪʠʞʘʩʠʜʘ, ʰʫʥʠʥʛʜʝʢ ʛʝʥʣʘʨʥʠʥʛץ

ʞʦʡʣʘʰʛʘʥ ˄ʨʥʠ (ʣʦʢʫʩʣʘʨʠ) ʚʘ ʛʝʥ ʞʦʡʣʘʰʛʘʥ ʭʨʦʤʦʩʦʤʘʥʠʥʛ ʭʫʩʫʩʠʷʪʣʘʨʠʛʘ 

 .ʣʘʥʛʘʥץʣʠʛʠ ʘʥʠץʣʠסʘʤ ʙʦ״
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 ʘʤʨʦʚʣʠ ʪʫʰʫʥʯʘ ʙ˄ʣʠʙ, ʫץ ʟʘʥʠʥʛ ʵʨʪʘʧʠʰʘʨʣʠʢ ʙʝʛʠʩʠ ʢʝʥʛ˄נ

˄ʩʠʤʣʠʢʥʠʥʛ ʠʥʜʠʚʠʜʫʘʣ ˄ʩʠʰ ʙʦʩץʠʯʣʘʨʠ, ʩʦʚʫץʜʘʥ ʦʣʜʠʥʛʠ ״ʦʩʠʣ ʢ˄ʨʩʘʪʢʠʯʠ 

 .ץʣʠסʦʩʠʣ ʰʦʭʠ ʚʘ ʫʥʠʥʛ ʞʦʡʣʘʰʠʰ ʙʘʣʘʥʜʣʠʛʠ ʙʠʣʘʥ ʫʟʚʠʡ ʙʦ״ ʘʤʜʘ ʙʠʨʠʥʯʠ״

Li Ch. ʙʦʰʯʠʣʠʛʠʜʘʛʠ ʙʠʨ ʛʫʨʫ״ ʠʟʣʘʥʫʚʯʠʣʘʨ ס˄ʟʘʜʘ (G.hirsutum L.) 

ʵʨʪʘʧʠʰʘʨʣʠʢ ʙʝʣʛʠʩʠʛʘ ʞʘʚʦʙʛʘʨ QTLʣʘʨʥʠ ʘʥʠץʣʘʰ ʙʦʨʘʩʠʜʘ ʠʣʤʠʡ 

ʪʘʜץʠץʦʪʣʘʨ ʦʣʠʙ ʙʦʨʠʰʛʘʥ. ʕʨʪʘʧʠʰʘʨʣʠʢ ʙʝʣʛʠʩʠʥʠ ˄ʨʛʘʥʠʰ ʞʘʨʘʸʥʠʜʘ 54 ʪʘ 

QTL ʘʥʠץʣʘʥʛʘʥ. ʅʘʪʠʞʘʜʘ ʰʦʥʘʣʘʰ ʬʘʟʘʩʠʛʘ ʞʘʚʦʙ ʙʝʨʫʚʯʠ ʢʘʤʠʜʘ ʪ˄ʨʪʪʘʜʘʥ 

QTL, ʛʫʣʣʘʰ ʬʘʟʘʩʠ ʫʯʫʥ, ʙʠʨʠʥʯʠ ʩʦʚʫץʜʘʥ ʦʣʜʠʥʛʠ ״ʦʩʠʣ ʚʘ ʙʠʨʠʥʯʠ ״ʦʩʠʣ 

ʰʦʭʠʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ ʫʯʫʥ ʞʘʚʦʙ ʙʝʨʫʚʯʠ QTL ʧʦʧʫʣʷʮʠʷʣʘʨʜʘ ʪʦʧʠʣʛʘʥ. 

ʋʰʙʫ ʪʘʜץʠץʦʪʜʘ, ʨʫʜʝʨʘʣ supsp.purpurascens (ʚʝʛʝʪʘʮʠʷ ʜʘʚʨʠ 

ʜʘʚʦʤʠʡʣʠʛʠ 130 ʢʫʥ), supsp.punctatum var.gambia (ʚʝʛʝʪʘʮʠʷ ʜʘʚʨʠ ʜʘʚʦʤʠʡʣʠʛʠ 

201 ʢʫʥ) ʰʘʢʣʣʘʨ ״ʘʤʜʘ ʫʣʘʨ ʠʰʪʠʨʦʢʠʜʘʛʠ ʜʫʨʘʛʘʡ ʢʦʤʙʠʥʘʮʠʷ (ʚʝʛʝʪʘʮʠʷ 

ʜʘʚʨʠ ʜʘʚʦʤʠʡʣʠʛʠ 125 ʢʫʥ) ʬʦʡʜʘʣʘʥʠʣʜʠ. ʊʘʢʠʜʣʘʙ ˄ʪʠʰ ʞʦʠʟʢʠ, 

supsp.punctatum var.gambia ץʠʩץʘ ʢʫʥʛʘ ʪʘʣʘʙʯʘʥ ˄ʩʠʤʣʠʢ ʙ˄ʣʠʙ, ʢʝʯ ʢʫʟʛʘ ʙʦʨʠʙ 

 ʦʣʘʪʜʘ״ ʦʩʠʣʛʘ ʢʠʨʛʘʥ. ɼʫʨʘʛʘʡ ʢʦʤʙʠʥʘʮʠʷʜʘ ˄ʨʛʘʥʠʣʘʸʪʛʘʥ ʙʝʣʛʠ ʛʝʪʝʨʦʟʠʩ״

ʠʨʩʠʡʣʘʥʠʙ (hp=1,14), ʚʝʛʝʪʘʮʠʷ ʜʘʚʨʠ ʜʘʚʦʤʠʡʣʠʛʠ ʠʞʦʙʠʡ ʦʪʘ-ʦʥʘ 

ʢ˄ʨʩʘʪʢʠʯʠʜʘʥ 5 ʢʫʥʛʘ ץʠʩץʘʨʛʘʥʠ ʘʥʠץʣʘʥʜʠ. ʊʘʜץʠץʦʪ ʥʘʤʫʥʘʣʘʨʠʥʠʥʛ 

ʵʨʪʘʧʠʰʘʨʣʠʢ ʭʫʩʫʩʠʷʪʠʥʠ ʤʦʣʝʢʫʣʷʨ ʞʠ״ʘʪʜʘʥ ˄ʨʛʘʥʠʰ ʤʘץʩʘʜʠʜʘ ʦʪʘ-ʦʥʘ 

ʰʘʢʣʣʘʨʠ 30 ʜʘʥ ʦʨʪʠץ ʵʨʪʘʧʠʰʘʨʣʠʢ ʭʫʩʫʩʠʷʪʠ ʙʠʣʘʥ ʛʝʥʝʪʠʢ ʙʦסʣʘʥʛʘʥ 

ʤʠʢʨʦʩʘʪʝʣʣʠʪ ʤʘʨʢʝʨʣʘʨ ʸʨʜʘʤʠʜʘ ʪʝʢʰʠʨʠʙ ʢ˄ʨʠʣʜʠ. ʅʘʪʠʞʘʜʘ, ʤʘʨʢʝʨʣʘʨ 

ʦʨʘʩʠʜʘʥ ʝʪʪʠʪʘʩʠ ʥʘʤʫʥʘʣʘʨ ˄ʨʪʘʩʠʜʘ ʧʦʣʠʤʦʨʬʠʟʤ ʤʘʚʞʫʜʣʠʛʠʥʠ ʪʘʩʜʠץʣʘʜʠ. 

ʍʫʣʦʩʘ ץʠʣʠʙ ʰʫʥʠ ʘʡʪʠʰ ʤʫʤʢʠʥʢʠ, ʶץʦʨʠʜʘ ʢʝʣʪʠʨʠʣʛʘʥ 

ʤʘʲʣʫʤʦʪʣʘʨʜʘʥ ʘʤʘʣʠʡ ʩʝʣʝʢʮʠʷ ʫʯʫʥ ʙʦʰʣʘʥסʠʯ ʤʘʥʙʘʣʘʨ ʪʘʥʣʘʰ ״ʘʤʜʘ 

ʢʝʣʛʫʩʠʜʘ ʷʨʘʪʠʣʘʸʪʛʘʥ ס˄ʟʘ ʥʘʚʣʘʨʠʥʠʥʛ ʛʝʥʦʪʠʧʠʥʠ ʙʦʡʠʪʠʰ ʤʘץʩʘʜʠʜʘ 

ʬʦʡʜʘʣʘʥʠʣʘʜʠ. 
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ɻɽʅʃɸʈʅʀ ʇʀʈɸʄʀɼɸʃɸʐ ʊɽʍʅʆʃʆɻʀʗʉʀ ɪʈɼɸʄʀɼɸ 

ʆʃʀʅɻɸʅ BC3F4 ɻɽʅʆʊʀʇʃɸʈʀʅʀʅɻ ʄʆʈʌʆɹʀʆʃʆɻʀʂ 

ɹɽʃɻʀʃɸʈʀʅʀ ʊʋɿ ʉʊʈɽʉʉʀ ʄʋ׳ʀʊʀɼɸ ɹɸ׳ʆʃɸʐ 

ɹʦʡץʦʙʠʣʦʚ ʋ.ɸ., ʅʦʨʙʝʢʦʚ ɾ.ʂ., ʍʫʩʝʥʦʚ ʅ.ʅ., ʄʘʢʘʤʦʚ ɸ.ʍ., 

ʅʦʨʤʘʤʘʪʦʚ ʀ.ʉ., ʄʘʤʘʥʘʟʘʨʦʚ ʐ.ʀ., ʄʫʭʘʤʤʘʜʘʣʠʝʚ ʈ.ʀ., ʈʘʭʤʘʪʦʚʘ ʅ.ʈ. 

ɶʟʈ ʌɸ ɻʝʥʦʤʠʢʘ ʚʘ ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ ʤʘʨʢʘʟʠ 

ɶʟʙʝʢʠʩʪoʥ, ʊʦʰʢʝʥʪ ʚʠʣʦʷʪʠ, פʠʙʨʘʡ ʪʫʤʘʥʠ, ʋʥʠʚʝʨʩʠʪʝʪ ʢ˄ʯʘʩʠ, 2 

e-mail: umidjanboyqobilov248@gmail.com 

ɹʫʛʫʥʛʠ ʢʫʥʜʘ ʧʘʭʪʘʯʠʣʠʢ ʩʘʥʦʘʪʠ ʫʯʫʥ ʟʘʨʫʨ ʙ˄ʣʛʘʥ ʪʦʣʘ ״ʦʩʠʣʠʥʠʥʛ 

ʢʘʤʘʡʠʰʠʛʘ ץʫʨסʦץʯʠʣʠʢ, ʶץʦʨʠ ״ʘʨʦʨʘʪ, ʰ˄ʨʣʘʥʠʰ, ʟʘʨʘʨʢʫʥʘʥʜʘ ״ʘʰʘʨʦʪ ʚʘ 

ʚʠʣʪ ʢʘʩʘʣʣʣʠʢʣʘʨʠ ʢʘʙʠ ʙʠʨ ץʘʪʦʨ ʵʢʦʣʦʛʠʢ ʦʤʠʣʣʘʨ ʩʘʙʘʙ ʙ˄ʣʤʦץʜʘ. 

ʊʫʧʨʦץʥʠʥʛ ʰ˄ʨʣʘʥʠʰʠ ʥʘʬʘץʘʪ ɶʟʙʝʢʠʩʪʦʥʜʘ ʙʘʣʢʠ ʙʫʪʫʥ ʜʫʥʸ ʧʘʭʪʘ 

ʝʪʠʰʪʠʨʘʜʠʛʘʥ ʜʘʚʣʘʪʣʘʨʜʘ ״ʘʤ ʢʘʪʪʘ ʤʫʘʤʤʦʣʘʨʜʘʥ ʙʠʨʠʜʠʨ. ׳ʦʟʠʨʛʠ ʢʫʥʜʘ 

ɶʟʙʝʢʠʩʪʦʥʥʠʥʛ ס˄ʟʘ ʵʢʠʣʘʜʠʛʘʥ ʤʘʡʜʦʥʣʘʨʥʠ 45% ʰ˄ʨʣʘʥʛʘʥ ʙ˄ʣʠʙ, ʙʫʥʜʘʡ 

ʰʘʨʦʠʪʜʘ ס˄ʟʘʜʘʥ ʶץʦʨʠ ״ʦʩʠʣ ʦʣʠʰ ʛʝʥʝʪʠʢ ʚʘ ʩʝʣʝʢʮʠʦʥʝʨ ʦʣʠʤʣʘʨ ʦʣʜʠʜʘ 

ʪʫʨʛʘʥ ʘʩʦʩʠʡ ʤʘץʩʘʜʣʘʨʜʘʥ ʙʠʨʠʜʠʨ. ʐʫ ʙʦʠʩ, ʟʘʤʦʥʘʚʠʡ ʬʘʥ ʶʪʫץʣʘʨʠʜʘʥ 

ʙʠʨʠ ʙ˄ʣʛʘʥ ʛʝʥʣʘʨʥʠ ʧʠʨʘʤʠʜʘʣʘʰ (Gene pyramiding) ʪʝʭʥʦʣʦʛʠʷʩʠ ץ˄ʣʣʘʛʘʥ 

 ʦʨʠ ʙ˄ʣʛʘʥ ʷʥʛʠץʘʤʜʘ ʪʦʣʘ ʩʠʬʘʪʠ ʶ״ ʦʩʠʣʜʦʨʣʠʛʠ״ ,ʦʣʜʘ ʰ˄ʨʣʘʥʠʰʛʘ ʯʠʜʘʤʣʠ״

 .ʠʩʦʙʣʘʥʘʜʠ״ ʟʘ ʪʠʟʤʘʣʘʨʠʥʠ ʷʨʘʪʠʰ ʜʦʣʟʘʨʙ˄ס

ɻʝʥʣʘʨʥʠ ʧʠʨʘʤʠʜʘʣʘʰ ʪʝʭʥʦʣʦʛʠʷʩʠ ʦʨץʘʣʠ ʠʩʪʘʣʛʘʥ ʥʘʚ ʛʝʥʦʤʠʜʘ ʙʠʨ 

ʚʘץʪʥʠʥʛ ˄ʟʠʜʘ ʙʠʨ ʥʝʯʪʘ ץʠʤʤʘʪʣʠ ʛʝʥʣʘʨʥʠ ʞʘʤʣʘʰ ʚʘ ʷʥʛʠ, ״ʘʨ ʪʦʤʦʥʣʘʤʘ 

ʤʘץʙʫʣ ʥʘʚʣʘʨ ʷʨʘʪʠʰ ʩʪʨʘʪʝʛʠʷʩʠ ʢ˄ʟʜʘ ʪʫʪʠʣʘʜʠ. ɹʫʥʠʥʛ ʥʘʪʠʞʘʩʠʜʘ ʥʘʚʥʠʥʛ 

ʤʦʩʣʘʰʫʚʯʘʥʣʠʢ ʭʫʩʫʩʠʷʪʣʘʨʠ, ʙʘʨץʘʨʦʨʣʠʛʠ ״ʘʤʜʘ ʯʠʜʘʤʣʠʣʠʢʣʘʨʠʥʠ 

ʙʝʣʛʠʣʘʡʜʠʛʘʥ ʛʝʥʝʪʠʢ ʭʠʣʤʘ-ʭʠʣʣʠʛʠ ʷʥʘʜʘ ʢʝʥʛʘʷʜʠ. 

ʄʘʨʢʝʨʣʘʨʛʘ ʘʩʦʩʣʘʥʛʘʥ ʩʝʣʝʢʮʠʷ ʄɸʉ ʣʘʙʦʨʘʪʦʨʠʩʠʜʘ ʛʝʥʣʘʨʥʠ 

ʧʠʨʘʤʠʜʘʣʘʰ ʪʝʭʥʦʣʦʛʠʷʩʠ ʘʩʦʩʠʜʘ ʦʣʠʙ ʙʦʨʠʣʘʸʪʛʘʥ ʪʘʜץʠץʦʪʜʘ ס˄ʟʘʥʠʥʛ L-

141, Saenr-Pena-85 (ʜʦʥʦʨ) ʣʠʥʠʷʣʘʨʠ, ɸʥʜʠʞʦʥ-35 (ʨʝʮʠʧʠʝʥʪ), ɸʥ-ɹʦʸʚʫʪ-2 ʚʘ 

ʉʫʣʪʦʥ (ʥʘʟʦʨʘʪ) ʥʘʚʣʘʨʠ, ʰʫʥʠʥʛʜʝʢ BC3F4 [(F1ɸʥʜʠʞʦʥ-35 Ĭ L-141) Ĭ 

mailto:umidjanboyqobilov248@gmail.com
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(F1ɸʥʜʠʞʦʥ-35 Ĭ Saenr-Pena-85) Ĭ ɸʥʜʠʞʦʥ-35] ʘʚʣʦʜ ʜʫʨʘʛʘʡ 

ʢʦʤʙʠʥʘʮʠʷʣʘʨʠʜʘʥ ʬʦʡʜʘʣʘʥʠʣʜʠ. 

ɻʝʥʣʘʨʥʠ ʧʠʨʘʤʠʜʘʣʘʰ ʪʝʭʥʦʣʦʛʠʷʩʠ ʘʩʦʩʠʜʘ ʦʣʠʥʛʘʥ BC3F4 [(F1ɸʥʜʠʞʦʥ-

35 Ĭ L-141) Ĭ (F1ɸʥʜʠʞʦʥ-35 Ĭ Saenr-Pena-85) Ĭ ɸʥʜʠʞʦʥ-35] ʢʦʤʙʠʥʘʮʠʷʩʠʥʠʥʛ 

35 ʪʘ ʦʠʣʘ ʥʘʤʫʥʘʣʘʨʠ, ʦʪʘ-ʦʥʘ ʥʘʤʫʥʘʣʘʨʠ ʚʘ ʥʘʚʟʦʨʘʪ ʥʘʚʣʘʨʜʘ ʰ˄ʨʣʘʥʠʰ 

ʩʪʨʝʩʩʠʛʘ ʯʠʜʘʤʣʠ ʦʠʣʘʣʘʨʥʠ ʪʘʥʣʘʙ ʦʣʠʰ ʤʘץʩʘʜʠʜʘ ʣʘʙʦʨʘʪʦʨʠʷ ʰʘʨʦʠʪʠʜʘ 

ʦʧʪʠʤʘʣ ʚʘ 200 ʤʄ NaCl ʪʫʟʣʠ ʵʨʠʪʤʘʩʠ ʙʠʣʘʥ ʩʫסʦʨʠʣʛʘʥ ʤʫ״ʠʪʜʘ ʪʘʞʨʠʙʘ 

˄ʪʢʘʟʠʣʜʠ. ɹʫʥʜʘ, ˄ʩʠʤʣʠʢʣʘʨʥʠʥʛ ʰ˄ʨʭʦʢʣʠʢʢʘ ʯʠʜʘʤʣʠʣʠʛʠʥʠ ʙʘ״ʦʣʘʰʜʘ 

ʤʫ״ʠʤ ʙ˄ʣʛʘʥ ʤʦʨʬʦʣʦʛʠʢ (˄ʩʠʤʣʠʢ ʙ˄ʡʠ, ʥʦʚʜʘ ʚʘ ʠʣʜʠʟ ʫʟʫʥʣʠʛʠ) ʙʝʣʛʠʣʘʨ 

ʪʘ״ʣʠʣ ץʠʣʠʥʜʠ. 

ʆʣʠʙ ʙʦʨʠʣʛʘʥ ʪʘ״ʣʠʣ ʥʘʪʠʞʘʣʘʨʠʛʘ ʢ˄ʨʘ, ʪʫʟ ʩʪʨʝʩʩʠ ס˄ʟʘ ˄ʩʠʤʣʠʛʠʛʘ 

ʥʘʬʘץʘʪ ʛʝʥʦʪʠʧʠʛʘ ʰʫʥʠʥʛʜʝʢ ʬʝʥʦʪʠʧʠʢ (ʋʤʫʤʠʡ ˄ʩʠʤʣʠʢ ʙʘʣʘʥʜʣʠʛʠ, 

ʦסʠʨʣʠʛʠ, ʠʣʜʠʟ ʫʟʫʥʣʠʛʠ ʚʘ ʦסʠʨʣʠʛʠ) ʙʝʣʛʠʣʘʨʠʛʘ ʩʘʣʙʠʡ ʪʘʲʩʠʨʠ ʢ˄ʨʩʘʪʠʣʠʰʠ 

ʘʥʠץʣʘʥʜʠ. ʄʘʟʢʫʨ ʪʘʜץʠץʦʪ ʥʘʪʠʞʘʣʘʨʠʜʘʥ ʰʫʥʠ ʢ˄ʨʩʘʪʜʠʢʠ, ʰ˄ʨʣʘʥʛʘʥ 

ʪʫʧʨʦץ ʪʘʩʠʨʠ ʦʩʪʠʜʘ; ʤʘ״ʘʣʣʠʡ ʉʫʣʪʦʥ ס˄ʟʘ ʥʘʚʠ, L-141 ʚʘ Saenr-Pena-85 

ʪʠʟʤʘʣʘʨʠ ״ʘʤʜʘ BC3F4 [(F1ɸʥʜʠʞʦʥ-35 Ĭ L-141) Ĭ (F1ɸʥʜʠʞʦʥ-35 Ĭ Saenr-Pena-

85) Ĭ ɸʥʜʠʞʦʥ-35] ʘʚʣʦʜ ʜʫʨʘʛʘʡ ʢʦʤʙʠʥʘʮʠʷʣʘʨʠʥʠʥʛ ʤʦʨʬʦʙʠʦʣʦʛʠʢ ʙʝʣʠʣʘʨʠ 

ʩʝʟʠʣʘʨʣʠ ʜʘʨʘʞʘʜʘ ץʠʩץʘʨʛʘʥʠ ʘʥʠץʣʘʥʜʠ. ʐʫʥʠʥʛʜʝʢ, ʪʘʞʨʠʙʘʜʘ BC3F4 ʘʚʣʦʜ 

ʙʵʢʢʨʦʩʩ ʥʘʤʫʥʘʣʘʨʠ ʰ˄ʨʣʘʥʠʰ ʩʪʨʝʩʩʠʛʘ ʯʠʜʘʤʣʠʣʠʢ ʙʝʣʛʠʩʠʛʘ ʞʘʚʦʙ ʙʝʨʫʚʯʠ 

CIR-246 ɼʅʂ ʤʘʨʢʝʨʠ ʙʠʣʘʥ ʇɿʈ ʫʩʫʣʠʜʘ ʪʝʢʰʠʨʠʣʛʘʥʜʘ, ʙʘʨʯʘ ˄ʩʠʤʣʠʢʣʘʨ 

ʫʰʙʫ ʤʘʨʢʝʨ ʙ˄ʡʠʯʘ ʛʦʤʦʟʠʛʦʪʘ ״ʦʣʘʪʠʜʘʛʠ QTL ʘʣʣʝʣʠʥʠ ʪʫʪʛʘʥʣʠʛʠ ץʘʡʜ 

ʵʪʠʣʜʠ. 

ɹʫʥʜʘʥ ʪʘʰץʘʨʠ, ʪʘʜץʠץʦʪʜʘ ʬʦʡʜʘʣʘʥʠʰ ʫʯʫʥ ʜʫʥʸ ʘʜʘʙʠʸʪʣʘʨʠ ʘʩʦʩʠʜʘ 

ʰ˄ʨʣʘʥʠʰʛʘ ʯʠʜʘʤʣʠʣʠʢ ʙʝʣʛʠʣʘʨʠʛʘ ʛʝʥʝʪʠʢ ʙʠʨʠʢʢʘʥ ɼʅʂ ʤʘʨʢʝʨʣʘʨʠ ʧʘʥʝʣʠ 

ʷʨʘʪʠʣʠʙ, ʫʣʘʨ ʘʩʦʩʠʜʘ ʇɿʈ ʪʘ״ʣʠʣʠ ʘʤʘʣʛʘ ʦʰʠʨʠʣʜʠ. ʐʫ ʙʠʣʘʥ ʙʠʨʛʘ, BC3F4 

ʘʚʣʦʜ ʙʵʢʢʨʦʩʩ ʥʘʤʫʥʘʣʘʨʠ ʰ˄ʨʣʘʥʠʰ ʩʪʨʝʩʩʠʛʘ ʯʠʜʘʤʣʠʣʠʢ ʙʝʣʛʠʩʠʛʘ ʞʘʚʦʙ 

ʙʝʨʫʚʯʠ CIR246 ɼʅʂ ʤʘʨʢʝʨʠ ʙʠʣʘʥ ʇɿʈ ʫʩʫʣʠʜʘ ʪʝʢʰʠʨʠʣʛʘʥʜʘ, ʙʘʨʯʘ 
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˄ʩʠʤʣʠʢʣʘʨ ʫʰʙʫ ʤʘʨʢʝʨ ʙ˄ʡʠʯʘ ʛʦʤʦʟʠʛʦʪʘ ״ʦʣʘʪʠʜʘʛʠ QTL ʘʣʣʝʣʠʥʠ 

ʪʫʪʛʘʥʣʠʛʠ ʘʥʠץʣʘʥʜʠ. ʋʰʙʫ ˄ʩʠʤʣʠʢʣʘʨ ʙʝʣʛʠʣʘʥʠʙ ʤʘʭʩʫʩ ʸʨʣʠץʣʘʨ ʙʠʣʘʥ 

ʙʝʣʛʠʣʘʙ ʦʣʠʥʜʠ. 

ɹʠʨ ʥʝʯʪʘ ץʠʤʤʘʪʣʠ ʭ˄ʞʘʣʠʢ ʙʝʣʛʠʣʘʨʥʠ ʙʠʨ ˄ʩʠʤʣʠʢʢʘ ʞʘʤʣʘʰʜʘ ɼʅʂ 

ʤʘʨʢʝʨʣʘʨʠʛʘ ʘʩʦʩʣʘʥʛʘʥ ʛʝʥʣʘʨʥʠ ʧʠʨʘʤʠʜʘʣʘʰ ʫʩʫʣʠ ʘʥʲʘʥʘʚʠʡ ʩʝʣʝʢʮʠʷ 

ʫʩʫʣʠʛʘ ʥʠʩʙʘʪʘʥ ʩʘʤʘʨʘʣʠ ʫʩʫʣ ʵʢʘʥʣʠʛʠ ʫʰʙʫ ʪʘʜץʠʦʪʜʘ ˄ʟ ʪʘʩʜʠסʠʥʠ ʪʦʧʜʠ. 

 

G.HIRSUTUM L. x (G.ARBOREUM L. x G.HERBACEUM L.) TURLARARO  

OóZARO CHATISHISHI VA F 0 DURAGAY KOóSAKLARIDA URU Gó 

TUGILISHI  

Moóminov H.A., Normurodov Sh.Sh., Bahadirov J.J. 

Chirchiq davlat pedagogika universiteti 

Oózbekiston, Toshkent viloyati, Chirchiq, Amir Temur shoh koóchasi, 104 

e-mail: mxa8215@mail.ru 

Góoóza seleksiyasida turlararo duragaylash katta ahamiyatga ega, chunki 

madaniy góoózaning genofondini boshqa turlar hisobiga boyitishga imkon beradi. 

Koópchilik turlar kasalliklarga, zararkunandalarga, qurgóoqchilikka, past temperatura 

va boshqa stresslarga chidamlilik xossasiga ega boóladi. Keyingi vaqtlargacha amaliy 

seleksiyada bu usuldan kam foydalanishga sabab, uzoq duragaylar qiyin chatishgan, 

birinchi boógóin duragaylar qisman yoki butunlay naslsiz boólgan va avlodlarda kuchli 

ajralish roóy berib, boshlangóich turlar paydo boólishiga olib kelgan. Har xil genomga 

mansub duragaylarning qiyin chatishishiga sabab, belgilarning genlar tomonidan 

tartiblanishi buziligi, tenglashmagan genetik sistema hosil boólishi, xromosomalar 

gomologiyasining yoóqligi, sitoplazmaning ota forma genlari kompleksiga toógóri 

(mos) kelmasligidir. Bularning hammasi duragaylar murtagining turli bosqichlarda 

nobud boólib ketishiga olib keladi. 

Duragaylashda foydali belgilarning boshqa tur vakillariga oótkazish, uni 

irsiylanishi orqali góoózaning yangi navlarini yaratish genetika va seleksiya usullarining 
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asosi hisoblanadi. Duragaylashda seleksionerning maqsadi va oldiga qoóygan 

vazifasiga, chatishtirishda ishtirok etadigan ota-onalik shakllarni yaqinlik darajasiga 

qarab har xil usuldagi chatishtirish qoóllanadi. 

Biz izlanishlarimizda murakkab pogóonalidan foydalanib góoózaning G.hirsutum 

L. x (G.arboreum L. x G.herbaceum L.), G.hirsutum L. x (G.arboreum L. x 

G.arboreum L.) navlari va duragaylari oórtasida turlararo chatishishi hamda F0 duragay 

koósaklarida urugó tugilishi boóyicha tadqiqot ishlari olib bordik. Tadqiqot natijalariga 

koóra, ushbu murakkab turlararo F0 duragaylarda tugilgan koósaklar 3,4-66,6 % ni 

hamda ulardagi toóliq urugólar tugilishi 5,0-25,0 % ni tashkil etdi. G.hirsutum L. x 

(G.arboreum L. x G.herbaceum L.) sxemasidagi turlararo duragaylarda tugilgan 

koósaklar 3,5-41,6 % ni namoyon etib, toóliq urugólar tugilishi 0,0-20,0 % ekanligi qayd 

etildi. 

Duragaylarda tugilgan koósaklar foizi belgisi boóyicha nisbatan yuqori 

koórsatkichlar (F1 subsp.obtusifolium var.indicum x subsp.pseudoarboreum) x çAN-

Boyovut-2è navi kombinatsiyasida kuzatilib, duragayda tugilgan koósaklar -41,6 % ni, 

tugilgan toóliq urugólar foizi esa 0,0- qiymatni tashkil etdi. 

Eng past duragay koósaklar tugilishi çKelajakè navi x (F1 subsp.obtusifolium 

var.indicum x subsp.pseudoarboreum) kombinatsiyasida -3,5 % ni tashkil etib, 

koósakda toóliq urugólar tugilishi -20,0 % ni namoyon etdi. G.hirsutum L. x 

(G.arboreum L. x G.arboreum L.) sxemasidagi turlararo duragaylarda tugilgan 

koósaklar 3,4-66,6 % ni namoyon etib, toóliq urugólar tugilishi 5,0-25,0 % ekanligi qayd 

etildi. Duragaylarda tugilgan koósaklar foizi belgisi boóyicha eng yuqori koórsatkichlar 

(F1 subsp.obtusifolium var.indicum x subsp.perenne) x çGenofond-2è navi, (F1 

subsp.obtusifolium var.indicum x subsp.neglectum) x çKelajakè navi 

kombinatsiyalarida kuzatilib, 63,6-66,6 % oraligóida boólib, ularda tugilgan toóliq 

urugólar foizi 0,0- qiymatni tashkil etdi. Eng past duragay koósaklar tugilishi (F1 
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subsp.perenne x subsp.obtusifolium var.indicum) x çSultonè navi kombinatsiyasida -

3,4 % ni tashkil etib, koósakda toóliq urugólar tugilishi -0,0 % ni namoyon etdi. 

Taôkidlash kerakki, ushbu ikki turdagi sxema oórtasidagi koóplab chatishtirishlar 

orqali G.hirsutum L. turiga oid nav namunalari ona oósimlik sifatida ishtirok etganda 

çKelajakè navi x (F1 subsp.obtusifolium var.indicum x subsp.pseudoarboreum), çAN-

Boyovut-2è navi x (F1 subsp.perenne x subsp.obtusifolium var.indicum), çKelajakè 

navi x (F1 subsp.perenne x subsp.obtusifolium var.indicum) kombinatsiyalaridan jami 5 

dona tugilgan koósak va 20 dona sifatli toóliq chigit olishga erishildi. Ushbu ijobiy 

natijalarga erishilgan kombinatsiyalar orqali kelajakda yangi genotipga ega góoóza 

navlarini yaratilishiga asos boóladi. 

 

G.HIRSUTUM L. x G.BARBADENSE TURLARARO CHATISHTIRIB  

OLINGAN F 0 VA F1 DURAGAY AVLODLAR TAHLILI  

Muxammadaliyev R.I., Makmov A.X. Ubaydullayeva H.A. 

OózR FA Genomika va bioinformatika markazi 

Oózbekiston, Toshkent v. Qibray tumani, Universitet koóchasi, 2 

e-mail: mravshanbe95@gmail.com 

Dunyoda paxta tolasini ishlab chiqarishni koópaytirish va tola sifatini yanada 

yaxshilash, hasharotlarga hamda qurgóoqchilikka chidamli navlarni yaratish 

paxtachilikda asosiy muammolardan biri hisoblanadi. Bu muammoni hal etishda 

seleksioner olimlar faoliyatining roli kattadir. Seleksioner olimlar tomonidan koóp 

yillik ilmiy izlanishlari natijasida koóplab yuqori hosilli, tolasining texnologik sifat 

koórsatkichlari yuqori, kasalliklarga chidamli, ertapishar navlar yaratilib, Respublik 

maydonlarida ekish uchun tavsiya etilgan. 

Ushbu tadqiqotda oórta tolali góoóza bilan ingichka tolali góoózani oózaro 

duragaylandi. G.hirsutum L. turiga mansub tola uzunligi 37,33 mm, tola chiqimi-42,72 

% boólgan góoóza liniyasi va ona sifatida G.barbadense L. (Pima 3-79) tanlab oózaro 

chatishtirilib, F0 sifatida ikkita koósakda 12 ta normal chigit olindi. Olingan 
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duragaylarni hasharotlarga va qurgóoqchilikka munosabati orqali saralash uchun ularni 

2 tadan qilib, 6 ta 10 x12 tuvakka ekildi va 2-chin barg hosil qilganidan soóng, ularni 

hasharotlar bilan zararlangan góoóza koóchatlari orasiga joylashtirildi. 4- chin barg hosil 

qilgan paytda qurgóoqchilikka munosabati tekshirildi. F1 avlod hosili tahlil qilinganda, 

hosil umumiy ogóirligi-84.29 g, tolasi ogóirligi-26.63 g, umumiy chigit ogóirligi-56.47 

g, Tola shpatel uzunligi oórtacha 44,5 mm, chigitlar hajmi hamda rangi jihatdan yirik 

yashil va mayda oq kabi 2 turga ajratildi. Yirik yashil chigitlar ogóirlik jihatdan umumiy 

chigitlarning 90 % ini tashkil qiladi. Ushbu maôlumotlar ota va ona namunalar tegishli 

maôlumotlariga taqqoslanganda oraliq holatda ekanligi aniqlandi. F1 duragaylar va ota-

ona namunalardan DNK ajratib, JESPR-153 SSR markeri yordamida PZR analiz qilindi 

va natijada F1 duragaylar gibrid organizm ekanligi isbotlandi. Ushbu tadqiqotda olingan 

namunalarni keyingi yillarda dala muhitiga ekib, tahlil qilib, zararkunanda 

hasharotlarga va qurgóoqchilik muhitiga bardoshli yangi nav olish uchun amaliy ishlar 

olib borish rejalashtirilmoqda. 

 

GóOóZA GENOTIPLARINI SHOóRGA CHIDAMLILIGINI BAHOLASH 

Mamajonov A.B., Darmanov M.M., Xusenov N.N., Narmatov S.E. 

OᾶzR FA Genomika va bioinformatika markazi 

Oózbekiston, Toshkent viloyati, Qibray tumani, Universitet koᾶchasi, 2 

e-mail: akramjon2327@gmail.com 

Tuproq shoórlanishi oósimliklarning mahsuldorligini pasayishiga va hosilning 

sifatini buzilishiga olib keluvchi abiotik stresslardan biri hisoblanadi. Dunyo miqyosida 

qariyb 800 million gektar yer oziq - ovqat ekinlari ekiladigan maydon boólib, uning 6 

% qismida shoórlanish darajasi yuqori sanaladi. Iqlim oózgarishi, dengiz sathining 

koótarilishi va notoógóri sugóorish tizimlari tufayli shoórlangan hududlar hajmi tobora 

kengaymoqda. Tuproqning shoórlanishi tufayli butun dunyoda ekin maydonlari 

qisqarib bormoqda. Buning oqibatida don va tolali ekinlarga boólgan talabning ortishiga 

mailto:akramjon2327@gmail.com
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sabab boólmoqda. Tuproq shoórlanishga qarshi kurashishning eng samarali usullaridan 

biri, shoórga chidamli navlarini yaratish va chidamlilikka aloqador QTL/genlarni 

aniqlash hisoblanadi. Góoózada shoórga chidamli genotiplarini tanlash, ularni seleksion 

va molekulyar tahlil qilish dolzarb sanaladi. 

Góoóza genotiplarini genetik jihatdan shoórlanishga chidamlilik boóyicha yetarli 

darajada baholash muhim hisoblanadi. Oósimlikning nihollik davridagi ildiz tizimining 

shakllanishi góoózaning rivojlanishi va unumdorligini belgilovchi asosiy 

koórsatkichlardan biridir. Tuproqdagi NaCl ning kontsentratsiyasi ortishi bilan oósimlik 

urugólarining unib chiqishi kechikadi. NaCl ning yuqori konsentratsiyasi urugóning 

unib chiqish foizi, unib chiqish tezligi va oórtacha unib chiqish vaqtiga salbiy taôsir 

koórsatdi. Shoórlanish stressi oósimliklardagi fotosintezda ishtirok etadigan pigmentlar 

va uglevodlar miqdorini kamaytiradi va bu góoóza nihollarining oósishi hamda 

rivojlanishiga katta taôsir koórsatadi. 

Ushbu tadqiqotda Genomika va bioinformatika markazining germoplazma 

kolleksiyasidan 12 ta góoóza genotiplari jumladan: Ishonch, Ravnaq-1, Ravnaq-2, Zangi 

Ota, Hapicala 19, Baraka, Guliston, Gen-Bio-4, An-Boyovut-2, L-2022, C-8290 va C-

8296 navlari tanlab olindi. Tadqiqot namunalarini shoórga chidamliligi boóyicha 

ummumiy nihol, poya va ildiz ogóirligi, poya va ildiz uzunligi kabi morfo-biologik 

xususiyatlari baholandi. Tadqiqot 30 kun davomida laboratoriya sharoitida NaCl 

tuzining 100 mM, 150 mM, 200 mM li konsentratsiyasi bilan sugóorilib borildi. 

Tadqiqot natijasida morfo-biologik koórsatkichlari boóyicha Zangi Ota, Hapicala 19, 

Guliston, An-Boyovut-2 navlari boshqa navlarga nisbatan shoórlanish muhitida yaxshi 

rivojlanish xususiyatlarni nomoyon qildi. 

Xulosa oórnida shuni aytish mumkinki, ushbu namunalar NaCl tuziga chidamli 

donor sifatida belgilab olindi. Keyingi tadqiqotlarda, namunalarni NaCl tuzli muhitda 

chidamlilikka javob beruvchi QTL va nomzod genlarini molekulyar tahlil qilib aniqlash 

belgilab olindi. 
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ʈʝʩʧʫʙʣʠʢʘʤʠʟʜʘʛʠ ˄ʪʢʠʨ ʵʢʦʣʦʛʠʢ ʤʫʘʤʤʦ - ʩʫʚ ʪʘʥץʠʩʣʠʛʠ ʚʘ ʫʥʠʥʛ 

ʡʠʣʜʘʥ-ʡʠʣʛʘ ʢʫʯʘʡʠʙ ʙʦʨʘʸʪʛʘʥʠ ʙʫ ʩʪʨʝʩʩ ʦʤʠʣ ʰʘʨʦʠʪʠʜʘ ס˄ʟʘ ʵʢʠʥʠʥʠʥʛ 

ʪʫʨʣʠ ʫʩʫʣʣʘʨ ʙʠʣʘʥ ʦʣʠʥʛʘʥ ʪʠʟʤʘʣʘʨʠʥʠʥʛ ץʠʤʤʘʪʣʠ-ʭ˄ʞʘʣʠʢ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠ ˄ʨʛʘʥʠʙ, ʯʠʜʘʤʣʠ ʪʠʟʤʘʣʘʨʥʠ ʘʞʨʘʪʠʙ ʦʣʠʰʥʠ ʚʘ ʩʝʣʝʢʮʠʷ 

ʠʰʣʘʨʠʜʘ ץ˄ʣʣʘʰʥʠ ʪʘʣʘʙ ץʠʣʘʜʠ. ɼʘʣʘ ʪʘʞʨʠʙʘʤʠʟʜʘ ˄ʨʪʘ ʪʦʣʘʣʠ ס˄ʟʘʥʠʥʛ 

ʢʝʣʠʙ ʯʠץʠʰʠ ʪʫʨʣʠʯʘ ʙ˄ʣʛʘʥ ʪʠʟʤʘʣʘʨʠ, ʷʲʥʠ ʊ-23 (108-ʈʌ), ʊ-24 (ɸʅ-516ɼɺ), 

ʊ-25 (G.hir. x G.mustelinum), ʊ-26 (ʅʘʚʙʘʭʦʨ ʭ (G.hir. x G.harknessii) ʭ (G.hir. x 

G.sturtii)), ʊ-27 (G.hir. x G.aridum), ʊ-28 ((ʆʨʟʫ ʭ ʅʘʚʙʘʭʦʨ) ʭ (G.hir. x 

G.tomentosum)), ʊ-29 (G.hir. x (G.harknessii ʭ G.raymondii)), ʊ-30 (ʉ-9080 ʭ ɸʅ-

16, ʊ-31 ((ʀʰʦʥʯ ʭ ʉ-9082) ʭ (ʅʘʚʙʘʭʦʨ-2 ʭ ɸʅ-16) ʚʘ ʊ-32 (ʉʘʤʘʨʘ (ʄɸʉ)) ʩʫʚ 

ʙʠʣʘʥ ʦʧʪʠʤʘʣ ʪʘʲʤʠʥʣʘʥʛʘʥʣʠʢ (ʩʫסʦʨʠʰ ʩʭʝʤʘʩʠ 1-2-1) ʚʘ ʩʫʚ ʪʘʥץʠʩʣʠʛʠ 

(ʩʫסʦʨʠʰ ʩʭʝʤʘʩʠ 1-1-0) ʬʦʥʣʘʨʠʛʘ ʵʢʠʣʜʠ. ʊʘʞʨʠʙʘ ʜʘʣʘʩʠʥʠʥʛ ʪʫʧʨʦסʠ ʪʠʧʠʢ 

ʙ˄ʟ ʪʫʧʨʦץ ʙ˄ʣʠʙ, ʩʠʟʦʪ ʩʫʚʣʘʨʠ ʯʫץʫʨ (8,0ʤ ʚʘ ʫʥʜʘʥ ʦʨʪʠץ) ʞʦʡʣʘʰʛʘʥ. ʉʫʚ 

ʨʝʞʠʤʠʜʘʥ ʪʘʰץʘʨʠ, ץʦʣʛʘʥ ʙʘʨʯʘ ʘʛʨʦʪʝʭʥʠʢ ʪʘʜʙʠʨʣʘʨ ״ʘʨ ʠʢʢʘʣʘ ʬʦʥ ʫʯʫʥ 

ʙʠʨ ʭʠʣ ʙ˄ʣʜʠ.ʊʘʜץʠץʦʪʥʠʥʛ ״ʘʨ ʠʢʢʘʣʘ ʬʦʥʠʜʘ ˄ʨʛʘʥʠʣʘʸʪʛʘʥ ʤʘʪʝʨʠʘʣ 

ʨʝʥʜʦʤʠʟʘʮʠʷ ʫʩʫʣʠ ʙʠʣʘʥ ʫʯʪʘ ץʘʡʪʘʨʠץʜʘ, ״ʘʨ ʙʠʨ ץʘʡʪʘʨʠץʜʘ ʠʢʢʠ ץʘʪʦʨʜʘʥ, 

 ʘʤʣʠץʘʪʦʨʜʘ 25 ʪʘʜʘʥ ʫʷʛʘ 90ʭ20ʭ1 ʩʭʝʤʘʩʠʜʘ ʵʢʠʣʜʠ. ʆʣʠʥʛʘʥ ʨʘץ ʘʨ ʙʠʨ״

ʢ˄ʨʩʘʪʢʠʯʣʘʨ ɹ.ɸ. ɼʦʩʧʝʭʦʚ ʙ˄ʡʠʯʘ ʩʪʘʪʠʩʪʠʢ ץʘʡʪʘ ʠʰʣʦʚʜʘʥ ˄ʪʢʘʟʠʣʜʠ. 

G.hirsutum L. ʪʫʨʠʯʠ ʥʘʚʣʘʨʘʨʦ ʜʫʨʘʛʘʡʣʘʰ ʡ˄ʣʠ ʙʠʣʘʥ ʷʨʘʪʠʣʛʘʥ ɸʅ-

516ɼɺ ʚʘ G. mustelinum ʪʫʨʠʥʠʥʛ ʯʠʛʠʪʣʘʨʠʛʘ ʨʘʜʠʦʘʢʪʠʚ ʥʫʨʣʘʨ ʙʠʣʘʥ ʠʰʣʦʚ 

ʙʝʨʠʰ ʡ˄ʣʠ ʙʠʣʘʥ ʷʨʘʪʠʣʛʘʥ 108-ʈʌ ס˄ʟʘ ʥʘʚʣʘʨʠ ʘʩʦʩʠʜʘ ʦʣʠʥʛʘʥ ʊ-24 ʚʘ ʊ-23 

ʪʠʟʤʘʣʘʨʠ ʪʫʨʣʘʨʘʨʦ ʜʫʨʘʛʘʡʣʘʰʜʘʥ ʦʣʠʥʛʘʥ ʪʠʟʤʘʣʘʨ ʢʘʙʠ ˄ʩʠʤʣʠʢ 
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ʤʘ״ʩʫʣʜʦʨʣʠʛʠʥʠʥʛ ʶץʦʨʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʛʘ (ʤʦʩ ʨʘʚʠʰʜʘ, 79,90ʛ. ʚʘ 90,48ʛ.) ʵʛʘ 

ʙ˄ʣʜʠʣʘʨ. ʕʥʛ ʶץʦʨʠ ʤʘ״ʩʫʣʜʦʨʣʠʢ ʵʩʘ ʊ-26, ʊ-31 , ʊ-27 ʚʘ ʊ-28 ʪʠʟʤʘʣʘʨʠ 

ʥʘʤʦʸʥ ʵʪʠʙ, ʫʣʘʨʜʘ ʫʰʙʫ ʙʝʣʛʠʥʠʥʛ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ 93,15 ï 101,26 ʛ. ʦʨʘʣʠסʠʜʘ 

ʙ˄ʣʜʠ. 

ʉʫʚ ʪʘʥץʠʩʣʠʛʠʜʘ ʙʘʨʯʘ ʪʫʨʠʯʠ ʚʘ ʪʫʨʣʘʨʘʨʦ ʪʠʟʤʘʣʘʨʜʘ ˄ʩʠʤʣʠʢ 

ʤʘ״ʩʫʣʜʦʨʣʠʛʠ ʪʫʨʣʠ ʜʘʨʘʞʘʜʘ ʢʘʤʘʡʜʠ.ʋʰʙʫ ʩʪʨʝʩʩ ʬʦʥʠʜʘ ʥʠʩʙʘʪʘʥ ʶץʦʨʠ 

˄ʩʠʤʣʠʢ ʤʘ״ʩʫʣʜʦʨʣʠʛʠ ʪʫʨʣʘʨʘʨʦ ʊ-27, ʊ-28 ʚʘ ʊ-26 ʪʠʟʤʘʣʘʨʠʜʘ ʙ˄ʣʠʙ, 

ʙʝʣʛʠʥʠʥʛ ʢ˄ʨʩʘʪʢʠʯʠ ʤʦʩ ʨʘʚʠʰʜʘ, 79,90ʛ.; 76,14ʛ. ʚʘ 75,60 ʛ. ʥʠ, ʥʠʩʙʘʪʘʥ ʧʘʩʪ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨ ʵʩʘ 108-ʈʌ ʚʘ ɸʅ-516ɼɺ ʥʘʚʣʘʨʠʜʘʥ ʦʣʠʥʛʘʥ ʪʠʟʤʘʣʘʨʜʘ ʙ˄ʣʠʙ, 

ʤʦʩ ʨʘʚʠʰʜʘ, 58,88ʛ.ʥʠ ʚʘ 60,03 ʛ.ʥʠ ʪʘʰʢʠʣ ʵʪʜʠ. ʄʦʩʣʘʰʫʚʯʘʥʣʠʢ 

ʢʦʵʬʬʠʮʠʝʥʪʠ (ʂʤʦʩ.) ʛʘ ʢ˄ʨʘ, ʩʫʚ ʪʘʥץʠʩʣʠʛʠʜʘ ʘʡʥʘʥ ʰʫ ʥʘʚʣʘʨʜʘʥ ʦʣʠʥʛʘʥ 

ʪʠʟʤʘʣʘʨ ʢ˄ʧʨʦץ (ʤʦʩ ʨʘʚʠʰʜʘ, ʂʤʦʩ.= -34,9% ʚʘ ʂʤʦʩ.= -31,1%) ״ʦʩʠʣ 

ʡ˄ץʦʪʜʠʣʘʨ. פʦʣʛʘʥ ʪʫʨʠʯʠ ʚʘ ʪʫʨʣʘʨʘʨʦ ʪʠʟʤʘʣʘʨʜʘ ״ʦʩʠʣʥʠʥʛ ʦʧʪʠʤʘʣ ʩʫʚ 

ʨʝʞʠʤʠʜʘʛʠʛʘ ʥʠʩʙʘʪʘʥ ʡ˄ץʦʪʠʣʠʰʠ 15,9 ï 25,7% ʥʠ ʪʘʰʢʠʣ ʵʪʜʠ. ʊʫʧʨʦץʜʘ ʩʫʚ 

ʪʘʥץʠʩʣʠʛʠʛʘ ʵʥʛ ʢʫʯʣʠ ʯʠʜʘʤʣʠʣʠʢʥʠ G.hirsutum x G.aridum ʢʦʤʙʠʥʘʮʠʷʩʠʜʘʥ 

ʦʣʠʥʛʘʥ ʊ-27 ʪʠʟʤʘʩʠ (ʂʤʦʩ.= -15,9%) ʥʘʤʦʸʥ ʵʪʜʠ. 

ʆʧʪʠʤʘʣ ʩʫʚ ʨʝʞʠʤʠʜʘ ʙʠʪʪʘ ʢ˄ʩʘʢʜʘʛʠ ʧʘʭʪʘ ʦסʠʨʣʠʛʠ ʙʝʣʛʠʩʠʥʠʥʛ 

ʥʠʩʙʘʪʘʥ ʶץʦʨʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ʊ-29,ʊ-31 ʚʘ ʊ-23 ʪʠʟʤʘʣʘʨʠʜʘ (ʤʦʩ ʨʘʚʠʰʜʘ 5,60 

ʛ.; 5,47ʛ. ʚʘ 5,42ʛ.), ʵʥʛ ʧʘʩʪ ʢ˄ʨʩʘʪʢʠʯ ʵʩʘ ʊ-26 ʪʠʟʤʘʩʠʜʘ (4,97ʛ.) ץʘʡʜ ʵʪʠʣʜʠ. 

ʉʫʚ ʪʘʥץʠʩʣʠʛʠ ʰʘʨʦʠʪʠ ˄ʨʛʘʥʠʣʛʘʥ ʙʘʨʯʘ ס˄ʟʘ ʪʠʟʤʘʣʘʨʠʜʘ ʙʠʪʪʘ ʢ˄ʩʘʢʜʘʛʠ 

ʧʘʭʪʘ ʦסʠʨʣʠʛʠʥʠʥʛ ʪʫʨʣʠ ʜʘʨʘʞʘʜʘ ʢʘʤʘʡʠʰʠʛʘ ʦʣʠʙ ʢʝʣʜʠ ʚʘ ʙʝʣʛʠʥʠʥʛ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ 5,0 ʛ. ʜʘʥ ʢʘʤ, ʷʲʥʠ 4,27 ï 4,78 ʛ. ʦʨʘʣʠסʠʜʘ ʵʢʘʥʣʠʛʠ ʘʥʠץʣʘʥʜʠ. 

ʐʫʥʜʘʡ ץʠʣʠʙ, ˄ʨʪʘ ʪʦʣʘʣʠ ס˄ʟʘʥʠʥʛ ʪʘʜץʠץʦʪʠʤʠʟʜʘ ˄ʨʛʘʥʠʣʛʘʥ ʷʥʛʠ ʊ-

23, ʊ-24, ʊ-25, ʊ-26, ʊ-27, ʊ-28, ʊ-29, ʊ-30,ʊ-31 ʚʘ ʊ-32 ʪʠʟʤʘʣʘʨʠ ʩʫʚ 

ʪʘʥץʠʩʣʠʛʠʛʘ ʯʠʜʘʤʣʠ ʯʠʜʘʤʣʠ ʵʢʘʥʣʠʢʣʘʨʠ ʘʥʠץʣʘʥʜʠ ʚʘ ʫʣʘʨ ʢʝʣʛʫʩʠʜʘʛʠ 

 ʠʯ ʘʰʸ ʩʠʬʘʪʠʜʘסʯʠʣʠʢʢʘ ʯʠʜʘʤʣʠʣʠʢ ʩʝʣʝʢʮʠʷʩʠʜʘ ʙʦʰʣʘʥץʦסʫʨץ ʟʘʥʠʥʛ˄ס

ʬʦʡʜʘʣʘʥʠʰʛʘ ʪʘʚʩʠʷ ʵʪʠʣʘʜʠ. 
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TUR ICHI DURAGAYLARIDA K OóSAK SHAKLI BELGISINING  

IRSIYLANISHI  

Moóminov H.A., Shamuratova M.E., Shaxobiddinova S.P., Sultonova Z.I. 

Chirchiq Davlat Pedagogika Universiteti 

Oózbekiston, Toshkent viloyati, Chirchiq, Amir Temur shoh koóchasi, 104 

e-mail: mxa8215@mail.ru 

Góoózaning turli eksperimental sharoitlarga bardoshli tezpishar va tola sifati 

yuqori boólgan serhosil navlarni yaratish uchun boshlangóich ashyoning ahamiyati 

kattadir. Bunda góoózaning mavjud genofondidan unumli foydalanilgan holda qimmatli 

va noyob shakllarini izlab topish, ularni seleksiya jarayonlariga jalb etish asosida 

qimmatli xoójalik belgi va xususiyatlarga ega boólgan donor va boshlangóich ashyolarni 

yaratish dolzarb masalarda biri hisoblanadi. 

Góoózaning mevasi koósak sifatida rivojlanib, tola hosil qiladi va yetilganda 

ochiladi. Paxta tolasi juda keng miqyosda va turli maqsadlar uchun ishlatiladi. Umuman 

paxta ashyosi va oósimlikning turli qismlari xalq xoójaligi uchun qimmatli xom ashyo 

manbai hisoblanadi. 

Góoózada koósak shakli turiga va naviga qarab tuxumsimon, uchi turli darajada 

choóziq-tuxumsimon, dumaloq-ovalsimon, sharsimon-anjirsimon, konussimon boólishi 

mumkin. Koósakning kattaligi har xil: yirik noóxot yoki olchaday (yovvoyi turlarda) 

boólishdan tortib tovuq tuxumidek (madaniy navlarda) kattalikda boólishi mumkin. 

Koósak pishmagan vaqtda sirti och, bir oz toóq yashil, koópincha bir tomonida qizil 

dogói boóladi. Koósakning butun yuzasi pushti, qizil, yaltiroq boólib, qora nuqtali 

bezchalari boólishi mumkin F.M.Mauer (1954). 

Izlanishlar koósak shakli belgisining naslga berilish jihatlariga qaratilgan boólib, 

unda G.herbaceum L. turining ruderal subsp. pseudoarboreum va madaniy subsp. 

euherbaceum (çA-338è) xilma-xilliklar ining koósak shakli tuxumsimon koórinishda 

ekanligi qayd etilgan boólsa, ushbu tur xillarini oózaro duragaylash asosida olingan F1 

(subsp. euherbaceum (çA-338è) x subsp. pseudoarboreum) kombinatsiyasi 

oósimliklarida koósak shakli konussimon ekanligi aniqlandi. 
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G.herbaceum L. turining turichi F2 avlod duragay oósimliklarida koósak shakli 

belgisi komplementar genlar asosida irsiylanishini, yaôni komplementar irsiylanishda 

dominant allel boólmagan genlarning oózaro taôsirini va retsessiv allel boólmagan 

genlarning gomozigota holatida boólganda yangi belgilarni hosil qilishini namoyon 

etdi. 

Olingan natijalar tahlili shuni koórsatdiki, F2 (subsp. euherbaceum (çA-338è) x 

subsp. pseudoarboreum) kombinatsiyasida koósak shakli belgisining irsiylanishini 

9:6:1 nisbatda uchta fenotipik sinfga kiritish mumkin (X2 = 0,59, 0,80 > P > 0,50). 

Toóqqiz qism duragay oósimliklarda koósak konussimon shaklda, olti qism 

oósimliklarda tuxumsimon shaklda va bir qism oósimliklarda esa ushbu belgi 

sharsimon-anjirsimon shaklda ekanligi qayd etildi. Bu esa oóz navbatida komplementar 

genlar asosida irsiylanib, yaôni allel boólmagan dominant genlarning oózaro taôsiri va 

allel boólmagan retsessiv genlarning gomozigota holati, yangi belgini yuzaga 

keltirganidan dalolat beradi. Yuqorida keltirilgan natijalar toóldiruvchi genlarning 

oózaro taôsiri yovvoyi formalarga oid belgilarning rivojlanishiga sabab boólib, kelgusida 

genetika va seleksion tadqiqotlarda foydalanish imkonini beradi. 
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Undoubtedly, F. oxysporum stands out as the most economically significant 

species within the Fusarium genus. The pathogenic fungus Fusarium oxysporum f. sp. 

ciceris (Padwick Matuo & K. Sato) an anamorphic soil-borne species, is specifically 

linked to Cicer spp., with chickpea (Cicer arietinum L.), a high-value pulse crop, being 

the sole cultivated species affected. In 2004, the global production of chickpeas was 

primarily concentrated in India, accounting for around 70% of the total output. Turkey, 
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Pakistan, Iran, Mexico, Myanmar, Ethiopia, and Australia were also significant 

producers. Additionally, notable production regions encompassed South Asia, the 

Middle East, and Northern Africa, along with Southern Europe, Canada, and the USA. 

One of the significant constraints on global chickpea production is several diseases, 

among which fusarium wilt, caused by Fusarium oxysporum f. sp. ciceris, holds 

particular importance. Managing fusarium wilt has mainly involved the development 

of resistant cultivars as a component of integrated management strategies. However, 

the substantial pathogenic variability within populations of F. oxysporum f. sp. ciceris 

poses challenges for the sustainability of resistant cultivars. Identifying two pathotypes 

and eight races of the pathogen underscores the crucial role of confidently and 

efficiently identifying pathogenic races of F. oxysporum f. sp. ciceris in managing 

fusarium wilt with resistant cultivars. Macroconidia of Fusarium oxysporum develop 

on pale orange sporodochia arising from monophialides on branched conidiophores on 

Carnation Leaf-piece Agar (CLA), or occasionally from monophialides on hyphae. 

Microconidia are abundantly produced in false heads on short monophialides. While 

there is notable diversity in these characteristics, Fusarium oxysporum can be 

differentiated from Fusarium solani by its formation of microconidia on false heads on 

long monophialides, and from Fusarium subglutinans by its production of microconidia 

on polyphialides and absence of chlamydospores. Vegetative compatibility, a process 

in which two hyphae fuse to create a stable heterokaryon, has been utilized to 

genetically differentiate and categorize strains of F. oxysporum. However, it's important 

to note that genetic uniformity is not assured within strains belonging to the same 

vegetative compatibility group (VCG). This suggests that certain VCGs may 

encompass both pathogenic and non-pathogenic strains towards a shared host. The 

subdivision of F. oxysporum f. sp. ciceris into two pathotypes, wilting and yellowing, 

based on symptom type was proposed by. Pathotypes are further categorized into 

pathogenic races, which are determined by variations in virulence. Races are defined 

by observing the differential disease reactions on chickpea host genotypes. In the case 

of F. oxysporum f. sp. ciceris, eight races with distinct geographic distributions have 
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been identified. Fusarium oxysporum f. sp. ciceris, including races 1A, 2, 3, 4, 5, and 

6, exhibits the wilting pathotype. Symptoms include leaf and shoot flaccidity, followed 

by leaf discoloration and chlorosis, leading to desiccation and death. Discoloration of 

vascular (xylem) and pith tissues is typically observed, especially near the stem base in 

cross sections. Fusarium oxysporum f. sp. ciceris, encompassing races 0 and 1A/B, 

displays the yellowing pathotype. Symptoms involve progressive yellowing of foliage 

from the base upwards, eventual abscission of necrotic leaves, and discoloration of 

vascular (xylem) and pith tissues. Examination of infected roots is crucial for 

distinguishing fusarium wilt from other chickpea seedling and root diseases. Symptoms 

of wilt typically manifest within 25 days of sowing in infected soil, characterized by 

drooping leaves and a dull green coloration. Affected seedlings may collapse and lie 

flat on the ground, with uneven shrinkage observed around the stem base when 

uprooted. Despite appearing healthy externally, the roots exhibit no signs of external 

rotting. Upon vertical splitting from the collar region downwards, these roots reveal a 

brown discoloration of the internal tissues. Wilting symptoms can also affect adult 

plants, persisting until the reproductive and podding stage. Common signs include 

drooping of petioles, rachis, and leaflets in the upper part of the plant, accompanied by 

pale green foliage. Typically, within 2 to 3 days, the entire plant becomes affected, with 

lower leaves also becoming chlorotic. Affected plants, when uprooted before complete 

drying, display no external root discoloration, but internal discoloration extending 

towards the stem may be observed. This internal discoloration results from infection of 

the xylem tissues of the root and stem. Microscopic examination of transverse sections 

of the infected root reveals the presence of hyphae and spores of the fungus within the 

xylem, a diagnostic feature of fusarium wilt. In certain chickpea cultivars, typical 

symptoms may not manifest; instead, there may be yellowing and drying of the lower 

leaves and stunting of the plant. Internal root discoloration is still evident in these cases. 
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ʇʘʭʪʘʯʠʣʠʢ ʨʝʩʧʫʙʣʠʢʘʤʠʟ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠʥʠʥʛ ʘʩʦʩʠʡ ʪʘʨʤʦסʠ 

 ʠʤʘʯʠʣʠʢץ˄ʘʨʠʣʘʸʪʛʘʥ ʠʧ-ʢʘʣʘʚʘʣʘʨ ʚʘ ʪץʘʤʜʘ ʠʰʣʘʙ ʯʠ״ ʠʩʦʙʣʘʥʘʜʠ״

ʩʘʥʦʘʪʠʥʠʥʛ ʤʘ״ʩʫʣʦʪʣʘʨʠ ʭʦʨʠʞʛʘ ʵʢʩʧʦʨʪ ץʠʣʠʥʠʙ, ʜʘʚʣʘʪʠʤʠʟʥʠʥʛ ʚʘʣʶʪʘ 

ʟʘ״ʠʨʘʩʠʥʠ ʙʦʡʠʪʠʰʛʘ ʭʠʟʤʘʪ ץʠʣʤʦץʜʘ. ɹʫʥʜʘʡ ʵʢʩʧʦʨʪʛʘ ʡ˄ʥʘʣʪʠʨʠʣʛʘʥ 

ʤʘ״ʩʫʣʦʪʣʘʨ ʩʦʥʠʥʠ ʦʰʠʨʠʰ ʟʘ״ʠʨʘʣʘʨʠʜʘʥ ʙʠʨʠ - ʤʘʲʣʫʤ ʤʘʡʜʦʥʣʘʨʜʘ ʪʘʙʠʠʡ 

ʨʘʥʛʣʠ ʪʦʣʘ ʙʝʨʘʜʠʛʘʥ ס˄ʟʘ ʥʘʚʣʘʨʠʥʠ ʝʪʠʰʪʠʨʠʰʜʠʨ. ɹʫʥʜʘʡ ס˄ʟʘ ʥʘʚʣʘʨʠ 

ʪʘʙʠʠʡ ʨʘʥʛʣʠ ʪʦʣʘʛʘ ʵʛʘ ʙ˄ʣʛʘʥʣʠʢʣʘʨʠ ʪʫʬʘʡʣʠ ʦץ ʪʦʣʘʣʠ ʠʧ-ʢʘʣʘʚʘʥʠ ʚʘ 

ʛʘʟʣʘʤʘʥʠ ʪʫʨʣʠ ʭʠʣ ʢʠʤʸʚʠʡ ʙ˄ʸץʣʘʨ ʙʠʣʘʥ ʙ˄ʷʰʛʘ ʢʝʪʘʜʠʛʘʥ ʢʘʪʪʘ ʭʘʞʤʜʘʛʠ 

ʧʫʣ ʤʘʙʣʘסʣʘʨʠʥʠ ʪʝʞʘʰ ״ʘʤʜʘ ʵʢʦʣʦʛʠʢ ʩʦʬ, ʠʥʩʦʥ ʦʨʛʘʥʠʟʤʠ ʫʯʫʥ ʤʫʪʣʘץʦ 

ʙʝʟʘʨʘʨ, ʘʥʪʠʩʝʧʪʠʢʣʠʢ ʭʫʩʫʩʠʷʪʠʛʘ ʵʛʘ, ʠʯʢʠ ʪʘʣʘʙʥʠ ץʦʥʜʠʨʘʜʠʛʘʥ ʚʘ ʵʢʩʧʦʨʪʛʘ 

ʡ˄ʥʘʣʪʠʨʠʣʛʘʥ ʤʘ״ʩʫʣʦʪ ʙʝʨʘ ʦʣʘʜʠʣʘʨ. 

ʉ˄ʥʛʛʠ ʡʠʣʣʘʨʜʘ ʜʫʥʸ ʧʘʭʪʘ ʙʦʟʦʨʠʜʘʛʠ ʠʩʪʝʲʤʦʣʯʠʣʘʨʥʠʥʛ ʪʘʣʘʙʣʘʨʠ 

˄ʟʛʘʨʠʰʠ ʩʘʙʘʙʣʠ ʵʢʦʣʦʛʠʢ ʪʦʟʘ ʚʘ ʦʨʛʘʥʠʢ ʪ˄ץʠʤʘʯʠʣʠʢ ʤʘ״ʩʫʣʦʪʣʘʨʠʛʘ ʙ˄ʣʛʘʥ 

ʵ״ʪʠʸʞ ʦʨʪʤʦץʜʘ. ׳ʦʟʠʨʜʘ ʍʠʪʦʡ, ɸפʐ, ɸʚʩʪʨʘʣʠʷ, ʀʩʨʦʠʣ, ׳ʠʥʜʠʩʪʦʥ ʢʘʙʠ 

ʝʪʘʢʯʠ ʧʘʭʪʘʯʠʣʠʢ ʜʘʚʣʘʪʣʘʨʠʜʘ ʦץ ʪʦʣʘʣʠ ʥʘʚʣʘʨ ʙʠʣʘʥ ʙʠʨ ץʘʪʦʨʜʘ, ʤʘʲʣʫʤ 

ʤʘʡʜʦʥʣʘʨʜʘ ʨʘʥʛʣʠ ʪʦʣʘʣʠ ס˄ʟʘ ʥʘʚʣʘʨʠ ״ʘʤ ʝʪʠʰʪʠʨʠʣʤʦץʜʘ. 

ʐʫ ʙʠʣʘʥ ʙʠʨʛʘ, ʤʘʚʞʫʜ ʨʘʥʛʣʠ ʪʦʣʘʣʠ ס˄ʟʘʜʘ ʪʦʣʘ ʩʠʬʘʪʠʥʠʥʛ ʧʘʩʪʣʠʛʠ 

ʫʥʠʥʛ ʵʢʠʥ ʤʘʡʜʦʥʠʥʠ ʢʝʥʛʘʡʪʠʨʠʰʛʘ ʘʩʦʩʠʡ ʪ˄ʩʠץ ʙ˄ʣʠʙ ץʦʣʤʦץʜʘ. G. hirsutum 

L. ʪʫʨʠʜʘ ʪ˄ץʠʤʘʯʠʣʠʢ ʩʘʥʦʘʪʠʥʠʥʛ ʪʘʣʘʙʣʘʨʠʛʘ ʞʘʚʦʙ ʙʝʨʘʜʠʛʘʥ ʥʘʚʣʘʨʥʠ 

ʷʨʘʪʠʰ ʫʯʫʥ ʤʘʚʞʫʜ ʨʘʥʛʣʠ ʪʦʣʘʣʠ ʥʘʤʫʥʘʣʘʨ ʦץ ʪʦʣʘʣʠ ʰʘʢʣʣʘʨ ʙʠʣʘʥ 

ʯʘʪʠʰʪʠʨʠʣʠʙ, ʪʦʣʘ ʫʟʫʥʣʠʛʠ, ʧʠʰʠץʣʠʛʠ ʚʘ ʙʦʰץʘ ʙʝʣʛʠʣʘʨʠ ʙ˄ʡʠʯʘ ʨʘʥʛʣʠ 
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ʪʦʣʘʣʠ ʦʪʘ-ʦʥʘ ʰʘʢʣʣʘʨʠʜʘʥ ʫʩʪʫʥ ʙ˄ʣʛʘʥ ʜʫʨʘʛʘʡʣʘʨ ʦʣʠʥʠʰʠ ʣʦʟʠʤʜʠʨ. 

ɹʫʥʜʘʡ ʥʘʚʣʘʨʥʠ ʷʨʘʪʠʰʜʘ ʘʥʲʘʥʘʚʠʡ ʛʝʥʝʪʠʢ ʩʝʣʝʢʮʠʦʥ ʫʩʫʣʣʘʨ ʙʠʣʘʥ ʙʠʨ 

 ʘʤ ʢʝʥʛ״ ʘʪʦʨʜʘ, ʬʠʟʠʦʣʦʛʠʢ ʚʘ ʟʘʤʦʥʘʚʠʡ ʤʦʣʝʢʫʣʷʨ ʛʝʥʝʪʠʢ ʫʩʫʣʣʘʨʜʘʥץ

ʬʦʡʜʘʣʘʥʠʰʛʘ ʡ˄ʥʘʣʪʠʨʠʣʛʘʥ ʬʫʥʜʘʤʝʥʪʘʣ ʪʘʜץʠץʦʪʣʘʨʥʠ ʦʣʠʙ ʙʦʨʠʰ ʜʦʣʟʘʨʙ 

ʚʘ ʟʘʨʫʨʠʡ ʘ״ʘʤʠʷʪ ʢʘʩʙ ʵʪʘʜʠ. 

ɹʠʟʥʠʥʛ 2023 ʡʠʣʜʘʥ ʙʦʰʣʘʙ FZ-2021100758 ñG. hirsutum L. ʪʫʨʠʛʘ ʤʘʥʩʫʙ 

ʨʘʥʛʣʠ ʪʦʣʘʣʠ ס˄ʟʘ ʥʘʚʣʘʨʠʥʠ ʷʨʘʪʠʰʥʠʥʛ ʛʝʥʝʪʠʢ-ʩʝʣʝʢʮʠʦʥ ʚʘ ʬʠʟʠʦʣʦʛʠʢ-

ʙʠʦʢʠʤʸʚʠʡ ʘʩʦʩʣʘʨʠò ʤʘʚʟʫʩʠʜʘ ʙʘʞʘʨʠʣʘʸʪʛʘʥ ʬʫʥʜʘʤʝʥʪʘʣ ʣʦʡʠ״ʘʤʠʟʜʘ 

ʪʘʜץʠץʦʪ ʦʙʲʝʢʪʠ ʩʠʬʘʪʠʜʘ ɶʟʈ ʌɸ ɻʝʥʝʪʠʢʘ ʚʘ ˄ʩʠʤʣʠʢʣʘʨ ʵʢʩʧʝʨʠʤʝʥʪʘʣ 

ʙʠʦʣʦʛʠʷʩʠ ʠʥʩʪʠʪʫʪʠʥʠʥʛ ״ʘʤʜʘ ɶʟʈ פʍɺ נ˄ʟʘ ʩʝʣʝʢʮʠʷʩʠ, ʫʨʫסʯʠʣʠʛʠ ʚʘ 

ʝʪʠʰʪʠʨʠʰ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʣʘʨʠ ʠʣʤʠʡ-ʪʘʜץʠץʦʪ ʠʥʩʪʠʪʫʪʠʥʠʥʛ ס˄ʟʘ 

ʢʦʣʣʝʢʮʠʷʩʠʜʘʥ ʦʣʠʥʛʘʥ, ʪʦʣʘʩʠʥʠʥʛ ʨʘʥʛʠ ʞʠʛʘʨʨʘʥʛ ʚʘ ʷʰʠʣʩʠʤʦʥ ʙ˄ʣʛʘʥ ɸ-

2384, ɸ-1025, ɸ-800, ɸ-2953, 010108, 09965, 011250, 010105, 02408, 04489, 

010764, 04494,010765, 07223, 011022,08492 ʚʘ ʙʦʰץʘ ʥʘʤʫʥʘʣʘʨ, ʪʦʣʘʩʠʥʠʥʛ 

ʩʠʬʘʪʠ ʶץʦʨʠ ʙ˄ʣʛʘʥ ʦץ ʪʦʣʘʣʠ ʥʘʚʣʘʨ ʦʣʠʥʠʙ, ʛʝʥʝʪʠʢ-ʩʝʣʝʢʮʠʦʥ, ʬʠʟʠʦʣʦʛʠʢ-

ʙʠʦʢʠʤʸʚʠʡ ʚʘ ʤʦʣʝʢʫʣʷʨ-ʛʝʥʝʪʠʢ ʪʘʜץʠץʦʪʣʘʨ ʦʣʠʙ ʙʦʨʠʣʤʦץʜʘ. 

ʋʰʙʫ ʥʘʤʫʥʘʣʘʨ ʚʘ ʥʘʚʣʘʨʥʠ ˄ʩʠʤʣʠʢʣʘʨʥʠʥʛ ʰʦʥʘʣʘʰ ʜʘʚʨʠʜʘ ʙʘʨʛʜʘʛʠ 

ʭʣʦʨʦʬʠʣʣ ʢʦʥʮʝʥʪʨʘʮʠʷʩʠ ñSPADò ʫʩʢʫʥʘʩʠʜʘ ˄ʣʯʘʥʛʘʥʜʘ 010105 ʥʘʤʫʥʘʩʠʜʘ 

ʙʫ ʢ˄ʨʩʘʪʢʠʯ 47,9 ʥʠ, ʉʘʜʘʬ ʥʘʚʠʜʘ 46,7 ʥʠ, 011022 ʥʘʤʫʥʘʩʠʜʘ 46,6 ʥʠ,010764 

ʥʘʤʫʥʘʩʠʜʘ 45,9 ʥʠ, 02408 ʥʘʤʫʥʘʩʠʜʘ 45,7 ʥʠ ʪʘʰʢʠʣ ʵʪʛʘʥ ʙ˄ʣʩʘ, ɸ-1025, 

010108 ʚʘ ɸ-2384 ʥʘʤʫʥʘʣʘʨʠʜʘ ʵʩʘ ʵʥʛ ʧʘʩʪ (39,6-40,7) ʥʘʪʠʞʘʣʘʨ ץʘʡʜ ʵʪʠʣʜʠ. 

ʃʠʟʠʤʝʪʨʜʘʛʠ ʰ˄ʨʣʘʥʛʘʥ ʪʫʧʨʦץ ʰʘʨʦʠʪʠʜʘ ʫʰʙʫ ʙʝʣʛʠʥʠʥʛ ʵʥʛ ʶץʦʨʠ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ 010105,04489, ɸ-800 ʥʘʤʫʥʘʣʘʨʠ ʚʘ ɻʫʣʰʘʥ ʥʘʚʠʜʘ ʙ˄ʣʠʙ, ʤʦʩ 

ʨʘʚʠʰʜʘ 53,2;49,2;48,0 ʚʘ 48,9 ʥʠ, ʵʥʛ ʧʘʩʪ ʢ˄ʨʩʘʪʢʠʯʣʘʨ ʵʩʘ ɸ-1025,011250,ɸ-

2384 ʥʘʤʫʥʘʣʘʨʠʜʘ ץʘʡʜ ʵʪʠʣʠʙ, ʤʦʩ ʨʘʚʠʰʜʘ 42,8;43,4 ʚʘ 43,7 ʥʠ ʪʘʰʢʠʣ ץʠʣʜʠ. 

ɹʠʪʪʘ ʢ˄ʩʘʢʜʘʛʠ ʧʘʭʪʘ ʦסʠʨʣʠʛʠ, ʪʦʣʘ ʯʠץʠʤʠ ʚʘ ʪʦʣʘ ʫʟʫʥʣʠʛʠ ɸ-2384 

ʥʘʤʫʥʘʩʠʜʘ ʤʦʩ ʨʘʚʠʰʜʘ 4-4,5 ʛ., 34-35% ʚʘ 26-28ʤʤ.ʥʠ, ɸ-1025 ʥʘʤʫʥʘʩʠʜʘ ʤʦʩ 
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ʨʘʚʠʰʜʘ 4,1-4,6 ʛ., 27-30% ʚʘ 28-30ʤʤ.ʥʠ, ɸ-800 ʥʘʤʫʥʘʩʠʜʘ ʤʦʩ ʨʘʚʠʰʜʘ 4.0-

4,7ʛ., 30.5-33% ʚʘ 25-27ʤʤ ʥʠ, ɸ2953 ʥʘʤʫʥʘʩʠʜʘ ʵʩʘ ʤʦʩ ʨʘʚʠʰʜʘ 3.8-4,5ʛ.,17-

20% ʚʘ 28-30ʤʤ ʥʠ ʪʘʰʢʠʣ ʵʪʜʠ. ɶʩʠʤʣʠʢʣʘʨʥʠʥʛ ״ʦʩʠʣ ʪ˄ʧʣʘʰ ʜʘʚʨʠʜʘ ʩʫʚ 

ʙʠʣʘʥ ʦʧʪʠʤʘʣ ʪʘʲʤʠʥʣʘʥʛʘʥʣʠʢ ʰʘʨʦʠʪʠʜʘ ʥʘʤʫʥʘʣʘʨ ʙʘʨʛʣʘʨʠʜʘʛʠ 

ʪʨʘʥʩʧʠʨʘʮʠʷ ʞʘʜʘʣʣʠʛʠʥʠʥʛ ʵʥʛ ʶץʦʨʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ 07223,011022,08492 

ʥʘʤʫʥʘʣʘʨʠ ʚʘ ɻʫʣʰʘʥ ʥʘʚʠʜʘ (223,14-280,04ʤʛ), ʩʫʚ ʪʘʥץʠʩʣʠʛʠ ʬʦʥʠʜʘ ʵʩʘ 

ʷʰʠʣ ʪʦʣʘʣʠ ʥʘʤʫʥʘʜʘ, ɻʫʣʰʘʥ ʥʘʚʠ ʚʘ 011022 ʥʘʤʫʥʘʩʠʜʘ (136,81-174,42ʤʛ) 

 ʠʩʣʠʛʠ ʪʘʞʨʠʙʘʤʠʟʜʘ ˄ʨʛʘʥʠʣʛʘʥ ʙʘʨʯʘץʘʡʜ ʵʪʠʣʜʠ. ʋʤʫʤʘʥ ʦʣʛʘʥʜʘ, ʩʫʚ ʪʘʥץ

ʥʘʚ ʚʘ ʥʘʤʫʥʘʣʘʨʜʘ ʙʘʨʛʣʘʨʜʘʛʠ ʪʨʘʥʩʧʠʨʘʮʠʷ ʞʘʜʘʣʣʠʛʠʥʠʥʛ ʪʫʨʣʠ ʜʘʨʘʞʘʜʘ 

ʢʘʤʘʡʠʰʠʛʘ (12,4% ʜʘʥ ʪʦ 81,8% ʛʘʯʘ) ʦʣʠʙ ʢʝʣʜʠ. ɹʫ ʙʝʣʛʠ ʙ˄ʡʠʯʘ ʥʠʩʙʘʪʘʥ 

ʯʠʜʘʤʣʠʣʠʢ ʷʰʠʣ ʪʦʣʘʣʠ ״ʘʤʜʘ ɸ-2384 ʚʘ 04489 ʥʘʤʫʥʘʣʘʨʠʜʘ ץʘʡʜ ʵʪʠʣʜʠ.  

ʆʣʛʘʥ ʥʘʪʠʞʘʣʘʨʠʤʠʟ ʨʘʥʛʣʠ ʪʦʣʘʣʠ ʥʘʤʫʥʘʣʘʨʥʠʥʛ ץʠʤʤʘʪʣʠ-ʭ˄ʞʘʣʠʢ 

ʙʝʣʛʠʣʘʨʠʥʠ ʙʫ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ʶץʦʨʠ ʙ˄ʣʛʘʥ ʤʘʜʘʥʠʡ ʥʘʚʣʘʨ ʙʠʣʘʥ ʯʘʪʠʰʪʠʨʠʰ 

ʡ˄ʣʠ ʙʠʣʘʥ ʷʭʰʠʣʘʰ ʣʦʟʠʤʣʠʛʠʥʠ ʢ˄ʨʩʘʪʘʜʠ. 

 

GOSSYPIUM HIRSUTUM L . TURIGA MANSUB RECOMBINANT INBRED  

LINIYALARINING LABORATORIYA SHAROITIDA MORFOBIOLOGIK  

BELGILARINI TUZ STRESSIGA T AôSIRI  

Normamatov I.S., Makamov A.X., Norbekov J.K., 

Boyqobilov U.A., Muxammadaliev R.I. 

OózR FA Genomika va bioinformatika markazi 

Oózbekiston, Toshkent viloyati, Qibray tumani, Universitet koóchasi, 2 

e-mail: ilyosnormamatoov@gmail.com 

Bugungi kunga kelib, dunyodagi ekin maydonlarning 20 % i turli xil darajada 

shoórlanish stressi ostida. Respublikada sugóoriladigan yer maydonlari yildan-yilga 

ortib bormoqda. Tuproq tarkibidagi natriy xlor va natriy sulfat (NaCl va Na2SO4) 

tuzlarining miqdori oshib borishi, tuproq tarkibidagi turli xil mikroorganizmlarni nobud 

boólishiga olib keladi. Buning natijasida qishloq xoójaligi ekinlarining oósishi va 

mailto:ilyosnormamatoov@gmail.com
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rivojlanishiga jiddiy taôsir koórsatib hosildorligini keskin pasaytirib yubormoqda. 

Tuproq shoórlanishining bir necha sabablari bor: inson omillari, iqlim va ob-havo 

sharoiti, drenajdan samarali foydalanmaslik, shoór suv resurslari, oórmonlarning 

kesilishi va oósimliklarning oózgarishi va tuproq eroziyasi kabi omillarni misol qilish 

mumkin. Dunyo miqyosida tahminan 830 million gektar qishloq xoójaligi yerlari inson 

isteômoli uchun foydalaniladi va uning 6 foizi yuqori darajada shoórlangan. 

Taxminlarga koóra, shoórlanish darajasining oósishi davom etsa, 2050 yilga borib 

mavjud ekin maydonlarining 50 foizi shoórlanish stressiga duchor boólishi mumkin. 

Góoóza oósimligi qishloq xoójalik ekinlari orasida tarqalgan eng muhim tabiiy 

tolali ekinlardan biri boólib, yer yuzi boóylab uzoq yillardan beri keng dala 

maydonlariga ekilib kelinadi. Yildan yilga tuproq shoórlanish darajasi ortib borishi 

góoóza oósimligini yetishtirishda salbiy muammolar duch kelmoqda. Tuprogói 

shoórlangan dala maydonlarida góoóza oósimligidan tez, yuqori va sifatli hosil olishning 

eng muhim yechimlaridan biri, molekulyar biotexnologiya va molekulyar genetika 

usullari yordamida tuz stressiga chidamli yangi góoóza navlarni yaratish va ularni ishlab 

chiqarishga keng joriy etishdir. Odatda góoóza oósimligi oórtacha tuz stressiga chidamli 

ekin boólib, shoórlanish darajasi 7,7 dS/m-1(decisiemens per metre) gacha. Mazkur 

tadqiqot ishida, góoóza namunalari uch takrorda tasodifiy dizaynda laboratoriya 

muhitida oótkazildi. Mazkur tadqiqotda F9Namangan-77 Ĭ KK-1795 asosida olingan 97 

ta selektsion populyatsiyalari va nazorat namunalari sifatida tuz stressiga chidamli ɸn-

Boyovut-2 va oórtacha chidamli Namangan-77 mahalliy góoóza navlari olindi. Dastlab, 

ushbu namunalarda 3-chin bargi hosil boᾶlgunga qadar 20 kun davomida oddiy suv 

bilan sugᾶorilgan boᾶlsa, keyin, 15 kun davomida NaCl ning 10 dS/m-1 va 20 dS/m-1 

eritmali suv bilan taminlandi va fenotipik kuztuv ishlari olib borildi. Toóplangan barcha 

asosiy morfo-biologik jumladan: umumiy oósimlik uzunligi, poya va ildiz uzunlig, 

umumiy oósimlik, poya va ildiz biomassasi, quruq poya va ildiz vazni, xlorafill pigment 

miqdori hamda chin barglar soni kabi muhim fenotipik belgilari toóplandi. Olingan 

barcha maôlumotlarni, Stata 17 va OriginPro-2022 dasturlari asosida statistik taxlil 

qilindi. Statistik tahlil natijalariga koᾶra, eng muhim fenotipik belgilaridan oᾶsimlik 
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uzunligi boᾶyicha, optimal muhitda oᾶstirilgan retsipient Namangan-77 góoóza navining 

uzunligi oórtacha 30,6 sm, An-Boyovut-2 da 31 sm, KK-1795 donor liniyasida 30,1 

smni tashkil etdi. Shuningdek, RIL populyatsiyalarida ushbu belgi boᾶyicha, optimal 

muhitda 97 dona liniyaning oórtacha uzunligi 29,7 sm, NaClning 10 dS/m-1 tuzli 

sugᾶorish rejimida 27,5 smni tashkil etgan boólsa, NaClning 20 dS/m-1 sugᾶorish 

rejimida 24,5 sm boólganligi aniqlandi. Ikkinchi eng muhim fenotipik belgilaridan 

hisoblangan umumiy ildiz uzunligi boᾶyicha, RIL populyatsiyasida optimal muhitda 

oórtacha 10,5 sm, NaCl ning 100 mM va 200 mM stressi ostida 11,7 sm va 10,9 sm ni 

tashkil etdi. 

Oórganilgan fenotipik belgilar boóyicha RIL populyatsiyalar orasida eng yuqori 

koóratkichlar RIL-56, RIL-03, RIL-84, RIL-60, RIL-48, RIL-63, RIL-71, RIL-52, RIL-

89, RIL-50, RIL-62, RIL-59, RIL-53, RIL-85 va RIL-51 da kuztildi. Shu tanlab olingan 

liniyalar kelajakda seleksiya sohasida tuz strssiga chidamli yangi navlarni yaratishda 

va malekulyar genetika va biotexnologiya soxasida mazkur stressga javob beradigan 

QTL (Quantitative Trait Loci) va nomzod genlarni aniqlashda keng foydalaniladi. 

 

BUGóDOYNING BEKKROSS POPULYATSIYALARIDA SARIQ ZANG  

KASALLIGIGA CHIDAMLILIGINING IRSIYLANISHINI FENOTIPIK  

BAHOLASH  

Ochilov B.O., Meliev S.K., Aytenov I.S., Melikuziyev F.A., 

Shokirova D.Sh., Isoqulov M.Z., Murodova S.M. 

OᾶzR FA Genetika va oᾶsimliklar eksperimental biologiyasi instituti 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Yuqori-Yuz 

e-mail: behruz.ochilov1995@mail.ru 

Bugódoy dunyoda eng koóp ekiladigan va isteômol qilinadigan ekin boólib, yer 

yuzi aholisining eng asosiy oziq ovqat ekinlaridan biridir. Markaziy Osiyoda esa ushbu 

ekin aholi kunlik kaloriyasining 50 foizidan koóprogóini tashkil etib, region yillik un 

non maxsulotlari isteômoli boóyicha dunyoda eng yuqori oórinda turadi. Lekin 

mintaqada bugódoy ekinidan olinadigan don hosili past boólib, ushbu ekindan 
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olinadigan don hosili tashqi muhitning noqulay biotik va abiotik stress omillari taôsirida 

yanada kamaymoqda. 

Bugódoyning sariq zang qoózgóatuvchisi Puccinia striiformis f.sp. tritici West., 

uzoq masofali migratsiyaga qodir boólib, uning bu xususiyati ham mahalliy, ham global 

miqyosda oziq-ovqat xavfsizligiga tahdid solib kelmoqda. Biotik taôsirlardan 

bugódoyning zang kasalliklari, ayniqsa keyingi ikki oón yillikda sariq zang 

epifitotiyalari, don yetishtirishda eng katta zararni keltirmoqda. Sariq zangning kuchli 

epifitotiyalari kuzatilib turadi va bu himoya qilinmagan hududlarda 85 % gacha, 

kasallik kechroq boshlangan mintaqalarda esa 20-50 % gacha hosil yoóqotilishiga sabab 

boóladi. Buning sabablaridan biri ekilayotgan 30 ga yaqin bugódoy navlarining barchasi 

ushbu kasallikka oóta chidamsiz navlar ekanligidir. 

Bugódoyda bekkross chatishtirish ñMonte-Karloò metod sxemasiga asoslangan 

holda tadqiqot olib borildi. Tajribada oósimliklarning chatishtirish ishlari Tvel boshoq-

boshoq usuli yordamida amalga oshirildi. Bugódoyning sariq zang kasalligi bilan 

zararlanish darajasini (%) aniqlash uchun Kobb shkalasi (0; R; MR; MS; S tiplar) 

yordamida, koóz bilan chamalab hisobga olindi. 

Tajribada bekkross toórtinchi avlodning (BC4F1) Yr10/6 x Grom va Yr15/6 x 

Grom kombinatsiyalarida sariq zang kasalligining irsiylanishini fenotipik baholandi. 

Sariq zangga irsiylanishini baholash 3 fazada (naychalash, boshoqlash, gullash) olib 

borildi. Dastlabki baholash (naychalash fazasida) natijalariga koóra Yr 10/6 x Grom 

kombinatsiyasida kasallanish 129 namunadan 18 tasida 0 tipdagi , 2 tasida Mr, 49 tasida 

MS va 60 tasida S tipdagi kasallanish tipini namoyon etgan. Boshoqlash fazasida sariq 

zangga irsiylanishi baholanganda keskin darajadagi oózgarish kuzatilmagan. Gullash 

fazasida 49 tasida MS tipda, 66 tasi S tipda, 6 tasi Mr, 1 tasi R, 7 tasi 0 tipdagi 

kassalanish tiplarini namoyon etdi. Yr 15/6 x Grom kombinatsiyasida 126 namunada 

sariq zang kasalligining irsiylanishini fenotipik baholandi. Bunda dastlabki naychalash 

fazasida namunalarning 32 tasida S tipdagi, 60 tasi MS, 8 tasi Mr va 26 tasi 0 tipdagi 
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kasallanish tiplarini namoyon etdi. Bu kombinatsiyada ham boshoqlash fazasida 

kasallanish tiplari boóyicha keskin oózgarish kuzatilmadi. Gullash fazasida 

namunalarning 44 tasida S tipdagi, 53 tasida MS, 8 tasida Mr, 4 tasida R va 17 tasi 0 

tipdagi kasallanish tiplarini namoyon etdi. 

Xulosa qilib aytganda, tajribada chidamli izogen tizmalarda chidamlilik genini 

kuchaytirish uchun bekkross chatishtirish olib borildi va dastlabki natijalarda fenotipik 

jihatda kuzatilganda kasallikka chidamli oósimliklar olingan va ular oózida ham 

hosildorlik, ham chidamlilik genlarini jamlagan. Ushbu natijalar fenotipik baholangan 

boólib, ularni genotipik natijalar asosida keyingi tadqiqotlarda oórganib isbotlash 

maqsad qilindi. Bu chatishtirishini koóproq takrorlash orqali chidamlilik belgisini 

yanada kuchaytirish va oxir oqibat chidamli, hosildor nav olish mumkin boóladi. 

 

TURLI SUV REJIMI SHAROITIDA YETISHTIRILGAN OᾶRTA TOLALI 

GᾶOᾶZA GENOTIPLARINING QIMMATLI-XOᾶJALIK BELGILARINI KOᾶP 

TARMOQLI TAHLILI  

Shavqiyev J.Sh.1, Toᾶlqinova X.Sh.1, Azimov A.A.1, Makamov A.X.3 

1OᾶzR FA Genetika va Oᾶsimliklar Eksperimental Biologiyasi Instituti 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Yuqori-Yuz 
2Chirchiq Davlat Pedagogika Instituti 

Oᾶzbekiston, Toshkent viloyati, Chirchiq, Amir Temur koᾶchasi, 104 
3OᾶzR FA Genomika va bioinformatika markazi 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Universitet koᾶchasi, 2 

e-mail: jaloliddin.1992@mail.ru 

Hozirda global miqyosda kechayotgan iqlim oᾶzgarishlari kelajakda suv 

tanqisligini yanada kuchayishiga olib keladi. Bu oᾶzgarishlar yaqin kelajakda ham 

davom etishini hisobga olsak, suv tanqisligi butun dunyo boᾶylab ekin yetishtirish 

yoᾶlidagi jiddiy toᾶsiqqa aylanib bormoqda. Bu vaziyatda suv tanqisligiga chidamli 

navlarni yaratish zarurati ortadi. Qurgóoqchilik sharoitida góoóza oósimligining 
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xosildorligining pasayib ketishi asosan, bu stress taôsirida hosil elementlarining 

sonining kamayib ketishi bilan izohlanadi. 

Tajriba va nazorat variantlarining chigitlari suv rejimi boóyicha farqlanadigan 2 

ta fonga, yaôni suv bilan optimal taôminlanganlik foniga (1-2-1 sugóorish sxemasi, 

chigit suvi bilan hisoblanganda sarflangan jami suv hajmi 4800-5000 m3/ga), suv 

tanqisligi foniga (sugóorish sxemasi 1-1-0, chigit suvi bilan hisoblanganda sarflangan 

jami suv hajmi 2800-3100 m3/ga) ekildi. Bunda modellashtirilgan qurgóoqchilik, yaôni 

suv tanqisligi foni oósimliklar vegetatsiyasining yalpi gullash davrida sugóorish sonini 

kamaytirish va gullashdan keyin sugóorish oótkazmaslik hisobiga tashkil qilindi. 

Tadqiqot obᾷekti sifatida gᾶoᾶzaning G. hirsutum L. turiga mansub, irsiy jihatdan 

kelib chiqishi turlicha boᾶlgan 22 ta nav va tizmalaridan foydalanildi. 

Góoózaning turli genotiplarida qurgóoqchilikka nisbatan chidamliligi boóyicha 

daladagi namlik stressiga javobini baholash boóyicha oótkazilgan tadqiqotlar natijasida 

hosildorlik va unga bogᾶliq koᾶrsatkichlar gullash davridagi suv taôsiriga javoban 

barcha nav va tizmalarda sezilarli darajada kamaygani kuzatildi. Suv tanqisligi taᾷsirida 

gᾶoᾶza tola hosildorligining kamayishi, birinchi navbatda, koᾶsaklar sonining kamayishi 

bilan bogᾶliq. Tajriba mobaynida suv tanqisligi stress sharoitida qurgᾶoqchilikka 

chidamlilik darajalarini aniqlash indekslaridan foydalanib, suv tanqisligiga chidamlilik 

indekslarining koᾶrsatkichlari aniqlandi. 

Turichi va turlararo gᾶoᾶza genotiplarining chidamlilik indekslarining 

koᾶrsatkichlari boᾶyicha klaster tahlili asosida Ward's metodining dendagrammasi 

ishlab chiqildi. Unga koᾶra, oórta tolali góoóza genotiplari turli suv rejimida suv 

tanqisligiga chidamlilik indekslari boóyicha oórganilganda, T-1001, T-1002, Navbahor-

2, Argᾶumon va T-1050 góoóza nav va tizmalari suv tanqisligiga chidamli ekanliklari 

aniqlandi. Aksincha, Samara, C-6524, Zamin, T-1037, T-1023 góoóza nav va tizmalari 

suv tanqisligiga chidamsiz ekanligi aniqlandi. Undan tashqari, suv tanqisligiga oórtacha 
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chidamli oᾶsimliklar ham aniqlandi. Bular, Gulbahor-2, Sadaf, Gulshan, Hosilot, Zafar, 

T-500, T-1033, T-1068, T-1048, T-1024 nav va tizmalar hisoblanadi. Xulosa qilib 

aytadigan boólsak, yuqoridagi T-1001, T-1002, Navbahor-2, Argᾶumon va T-1050 

góoóza nav va tizmalari qurgóoqchilikka chidamli boólib, hosil va hosil elementlarining 

koórsatkichlari boóyicha suv tanqisligi sharoitida kamayishidagi farq ishonchli 

farqlanmadi. Demak, yuqoridagi oósimliklar suv tanqisligi sharoitida ekilganda yaxshi 

natija berishi mumkin. 

G. hirsutim L turiga mansub genotiplardan suv bilan optimal taᾷminganlik 

sharoitiga nisbatan suv tanqisligi sharoitida bitta oᾶsimlik mahsuldorligi, bitta 

koᾶsakdagi paxta ogᾶirligi koᾶrsatkichlari turli darajada kamayishi aniqlandi. 

Oᾶrganilgan gᾶoᾶza nav va tizmalarida oᾶsimlikning oᾶrtacha mahsuldorligi, hosilning 

barqarorlik indeksi, stressga taᾷsirchanlik indeksi va stressga bardoshlilik indeksi 

koᾶrsatkichlarining tahlili asosida ñT-1001, T-1002, Navbahor-2, Argᾶumon va T-1050  

gᾶoᾶza nav va tizmalariga nisbatan suv tanqisligiga chidamli ekanliklari aniqlandi. 

Aksincha, Samara, C-6524, Zamin, T-1037, T-1023 góoóza nav va tizmalari suv 

tanqisligiga chidamsiz ekanligi aniqlandi. Fenologik koᾶrsatkichlar boᾶyicha esa, suv 

tanqisligi sharoitida bosh poya balandligi, hosil shoxlar soni, boᾶgᾶimlar soni, 

oᾶsimlikdagi umumiy koᾶsak soni va ochilgan koᾶsak soni boᾶyicha eng yuqori 

koᾶrsatkichlar T-1050 tizmasida aniqlandi. Undan tashqari T-1002, T-1003, Navbahor-

2, T-1048, T-1001, Argᾶumon kabi genotiplarda suv bilan optimal taôminlanganlik 

sharoitiga nisbatan suv tanqisligi sharoitda deyarli oᾶzgarish aniqlanmadi. Yuqoridagi 

maôlumotlarga va tajribalarga asosan, suv tanqis mintaqalarga va yaqin yillarda ñT-

1001, T-1002, Navbahor-2, Argᾶumon va T-1050 genotiplarini ekish va gᾶoᾶzaning 

qurgᾶoqchilikka chidamlilik seleksiyasida qimmatli boshlangᾶich ashyo sifatida 

foydalanish maqsadga muvofiqligini koᾶrsatadi. 
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MOSH OᾶSIMLIGINING NAV VA TIZMALARINI SUV TANQISLIGIGA  

CHIDAMLILIK INDEKSLARI  

Saitjanov Sh.A., Azimov A.A., Shavqiyev J.Sh. 

OᾶzR FA Genetika va Oᾶsimliklar Eksperimental Biologiyasi Instituti 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Yuqori-Yuz 

e-mail: jaloliddin.1992@mail.ru 

Dukkakli ekinlar sogᾶlom va muvozanatli inson ratsionining asosiy qismi boᾶlib, 

koᾶplab jiddiy kasalliklarning oldini olishda muhim rol oᾶynaydi. Mosh dukkakli 

oᾶsimlik boólib, u diploid, oᾶz-oᾶzini changlatuvchi, tez oᾶsadigan va qisqa muddatli, 

ekin intensivligi va hosildorlikni oshirish uchun yozgi oᾶsimliklardan samarali 

foydalanishga yordam beradi. Bu oᾶsimlik oqsillari, mikroelementlar, flavonoidlar va 

fenolik moddalar kabi antioksidantlarga boy ekindir. Yem-xashak va yashil goᾶng 

sifatida ham foydalanish mumkin. Mosh turli xil biotik va abiotik omillar taôsiri 

natijasida hosildorlik potentsiali kamayadi. Qurgᾶoqchilik stressi ostida moshning hoᾶl 

va quruq vazn hamda hosildorligi sezilarli darajada kamayishini aniqlangan. 

Tadqiqot obᾷekti sifatida moshning (Vigna radiata (L.) Wilczek.) turiga mansub, 

irsiy jihatdan kelib chiqishi turlicha boólgan 10 ta nav va tizmalaridan foydalanildi. 

Tajriba va nazorat variantlarining urugᾶlari suv rejimi boᾶyicha farqlanadigan 2 ta 

fonga, yaôni suv bilan optimal taôminlanganlik foniga va suv tanqisligi foniga ekildi. 

Bunda modellashtirilgan qurgᾶoqchilik, yaôni suv tanqisligi foni oᾶsimliklar 

vegetatsiyasining yalpi gullash davrida sugᾶorish sonini bir marta oᾶtkazish hamda 

gullashdan oldin va keyin sugᾶorish oᾶtkazmaslik hisobiga tashkil qilindi. Tajribada 

nazorat, yaôni suv bilan optimal taôminlanganlik sharoitida oᾶsimlik mahsuldorligi 

(bitta oᾶsimlikka toᾶgᾶri keladigan dukkaklardagi umumiy don oᾶgᾶirligi) koᾶrsatkichi 

boᾶyicha 10 ta mosh nav va tizmalarida oᾶzaro yaqin va keskin farqlar boᾶldi. Suv 

tanqisligi sharoitida oᾶsimlik mahsuldorligi mosh nav va tizmalarida suv bilan optimal 

taôminlanganlik sharoitiga nisbatan keskin kamayish qayd etildi. Tajribada 10 ta mosh 

genotipida dala sharoitida oᾶsimlik mahsuldorligi boᾶyicha suv tanqisligiga 
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chidamliligini baholash oᾶrganilganda, bunda hosil indeksi Ishonch navida eng yuqori 

koᾶrsatkichda 1.83 va eng past korsatkichda esa L-59 va L-92 tizmalarida (mos ravishda 

0.52 va 0.52) aniqlandi. Suv tanqisligiga chidamlilik indekslaridan hosil stabillik 

indeksi boᾶyicha esa mosh oᾶsimligining Barqaror navi eng yuqori koᾶrsatkichda 0.80 

va eng past korsatkichda esa L-59 tizmasida 0.29 nisbatda aniqlandi. Bu esa Barqaror 

va Ishonch navlarining qurgᾶoqchilikka chidamli ekanligini koᾶrsatadi. Mosh 

oᾶsimligida stress intensivligi belgisi L-59 tizmasida eng yuqori koᾶrsatkichda 0.94 va 

L-92 tizmasida esa eng past koᾶrsatkichda 0.13 da aniqlandi. Oᾶsimliklarda stressga 

moyillik foiz indeksi oᾶrganilganda, eng yuqori indeksi esa L-59 tizmasida 46,87 % da, 

Barqaror va L-92 genotiplari eng past koᾶrsatkichda (mos ravishda 7.0 % va 6.56 %) 

qayd etildi, yaôni oxirgi ikkita nav va tizma suv tanqisligiga boshqa navlarga nisbatan 

past koᾶrsatkichlarda taôsirchanlik namoyon etdi. Dala sharoitlarida mosh 

genotiplarining stressga taôsirchanlik indeksi oᾶrganilganda, nazorat Durdona navida 

bu koᾶrsatkich 1,21 ni, L-59 tizmasida esa 1,50 ni, Ishonch va Barqaror navlarida esa 

mos ravishda 0,52 va 0,42 ni tashkil etdi, yaôni oxirgi ikkita nav suv tanqisligiga boshqa 

navlarga nisbatan kam taôsirchanlik kuzatildi. Bu esa Ishonch va Barqaror mosh 

navlarining bu koᾶrsatkichlar boᾶyicha boshqa genotiplarga nisbatan suv stressiga 

chidamli ekanliklarini, L-59 tizmasi esa suv stressiga oᾶta chidamsiz ekanligini 

koᾶrsatadi. Tajribadagi mosh nav va tizmalarida stressga chidamlilik indeksining eng 

yuqori koᾶrsatkichi Ishonch navida 1.22 va eng past koᾶrsatkich L-92 tizmasida 0.19 

nisbatda aniqlandi. 

Tajriba natijalariga asoslangan holda, turli suv rejimi sharoitlarida mosh nav va 

tizmalarining suv tanqisligiga chidamligini baholanishining klaster tahlil qilindi. Bunda 

suv tanqisligiga chidamlilikni baholashda stressga taôsirchanlik indeksining foiz 

koᾶrsatkichi, qurgᾶoqchilikka chidamlilik indeksi va qurgᾶoqchilikka nisbiy chidamlilik 

indeksi koᾶrsatkichlarining dispersiyasi chidamlilikni baholovchi boshqa 

koᾶrsatkichlarga nisbatan barqaror ekanliklari aniqlandi. Natijada stressga taôsirchanlik 
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indeksining foiz koᾶrsatkichi, qurgᾶoqchilikka chidamlilik indeksi va qurgᾶoqchilikka 

nisbiy chidamlilik indeksi koᾶrsatkichlarining klaster tahlili suv tanqisligiga chidamli 

genotiplarni tanlab olishga imkonini berishi hamda Barqaror, L-92 va Ishonch 

genotiplari suv tanqisligiga chidamli ekanligi aniqlandi. 

Xulosa qilib shuni aytish mumkinki, moshning Barqaror, L-92 va Ishonch nav 

va tizmalari qurgóoqchilik seleksiyasi uchun ijobiy donor boᾶlishi mumkin. 

 

YUMSHOQ BUGᾶDOY (TRITICUM AESTIVUM L .) TURIDA YOTIB  

QOLISHGA CHIDAMLILIKNI OᾶRGANISHNING AHAMIYATI VA 

FOYDALANISH ISTIQBOLLARI  

Soqiboyeva D.B., Ernazarova D.Q., Kushanov F.N. 

OᾶzR FA Genetika va oᾶsimliklar eksperimental biologiyasi instituti 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Yuqori yuz p/b 

e-mail: igebr@academy.uz 

Bugᾶdoy (Triticum aestivum L.) eng muhim oziq-ovqat ekinlaridan biri boᾶlib, 

global oziq-ovqat havfsizligini belgilashda muhim rol oᾶynaydi. Dunyo aholisining 

oᾶsishi bilan 2050 yilga kelib oziq-ovqat havfsizligini taôminlash uchun bugᾶdoy ishlab 

chiqarishni 70 % dan koᾶproqqa oshirish kerak. Dunyo boᾶyicha gᾶallachilikning eng 

surunkali cheklovlaridan biri - yotib qolish orqali oᾶrim-yigᾶim bosqichiga yaqin 

bugᾶdoy hosilining pasayishi hisoblanadi. Hozirda respublikamizda kuzgi bugᾶdoy 

asosan sugᾶoriladigan maydonlarda yetishtirilib turli agrotexnik tadbirlar, sugᾶorish 

hamda oᾶgᾶitlash meôyorlari va tashqi muhitning bir qator taôsirlari: kuchli shamollar, 

boᾶron va yomgᾶirlar natijasida bugᾶdoyning yotib qolishi don sifati va hosildorlikni 

keskin kamayishiga olib keladi. Bu esa oᾶz navbatida, fermer xoᾶjaliklarining iqtisodiy 

jihatdan barqaror rivojlanishiga salbiy taôsir koᾶrsatadi. 

Bugungi kunda gᾶallachilikda kuzgi yumshoq bugᾶdoyda yotib qolish 

muammosini bartaraf qilishda agronomlar, seleksionerlar, fiziologlar va molekulyar 

biologlar qoᾶshimcha tadqiqotlar oᾶtkazishga ehtiyoj sezadilar. Ushbu xususiyatlarni 

aniqlashda molekulyar belgilarni ishlab chiqish seleksiya samaradorligini oshiradi. 
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Bugᾶdoyda yotib qolishni oᾶrganish boᾶyicha qator izlanishlar olib borilgan 

Meksikadagi CIMMYT xalqoro ilmiy markazi aôzosi amerikalik agronom Norman 

Ernest Borlaug birinchilardan natijaga erishdi. U tadqiqotlar jarayonida bugᾶdoyning 

past boᾶyli, yuqori hosildor, kasalliklarga va yotib qolishga chidamli navlarini olishga 

musharraf boᾶlgan. Natijada 1970 yilda oziq-ovqat taᾷminotini oshirishga qoᾶshgan 

hissasi uchun Nobel mukofotiga sazovor boᾶldi. 

Yana bir guruh olimlar bugᾶdoyda yotib qolish sabablarini klassik misollar 

yordamida oᾶrganishgan. Yotib qolishga chidamlilikda oᾶsimlik boᾶyi, boᾶgᾶimlararo 

uzunlik, poya devorining qalinligi, ildiz tizimi hamda ularning biokimyoviy tahlili 

oᾶtkazilgan. Tadqiqot natijalariga koᾶra, morfologik va anatomik xususiyatlar bilan 

birga poyaning kimyoviy tarkibini nazorat qilish usullaridan foydalanish samarali 

ekanligi tasdiqlangan. 

Yotib qolishga chidamlilik poyaning anatomik va morfologik xususiyatlariga 

bogᾶliq boᾶlib, past boᾶyli genlarni aniqlash (Rht) shuningdek, eng samarali genlarni 

joriy etish va ularning allellarini (Rht-B1b, Rht-D1b, Rht8) bugᾶdoy genomiga kiritish 

boᾶyicha ham qator tadqiqotlar olib borilgan. 

Shunday ekan, bugᾶdoyda yotib qolishga chidamli tizma va navlarni yaratishda 

molekulyar markerlardan foydalanish samarali natijalar beradi. Chunki marker 

asoslangan seleksiya (MAS) texnologiyasi orqali yotib qolishga chidamli navlarning 

rivojlanishini sezilarli darajada tezlashtiradi. Buni inobatga olgan holda ushbu belgini 

oᾶrganish maqsadida OᾶzR FA Genetika va oᾶsimliklar eksperimental biologiyasi 

institutida tadqiqot ishlari olib borilmoqda. Tadqiqot namunalari sifatida morfobiologik 

tavsiflari asosida 25 ta mahalliy rayonlashgan navlar, 5 ta istiqbolli tizmalar hamda 10 

ta introgressiv bugᾶdoy tizmalari tanlab olindi. Molekulyar tadqiqotlarni olib borish 

maqsadida tanlangan namunalarning yosh barg toᾶqimalaridan ʉTAB usulining 

(Doyle, 1990) maᾷlum darajada modifikatsiyalangan varianti asosida genom DNKsi 

ajratildi. Laboratoriyada bugᾶdoyning yotib qolishga chidamlilik belgilariga 

https://uz.wikipedia.org/wiki/Bug%CA%BBdoy
https://uz.wikipedia.org/wiki/Fitopatologiya
https://uz.wikipedia.org/wiki/Tinchlik_bo%CA%BByicha_Nobel_mukofoti
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bogᾶlangan praymerlar tanlab olindi. Tanlangan markerlar (GWM247, gwm18, 

BARC19) orqali olingan PZR natijalari asosida mazkur navlarning yotib qolishga 

chidamliligini filogenetik jihatdan klasterlash imkonini beradi. SSR tahlili yotib 

qolishga chidamlilik bilan bogᾶliq asosiy genni aniqlashda muhim rol oᾶynaydi. Bu 

oᾶsimlik seleksionerlariga turli genotiplar uchun yotib qolishga chidamlilik darajalarini 

farqlash va genotiplarni aniqlash uchun foydali boᾶlishi mumkin. Shuningdek tanlangan 

praymerlar kelajakda bugᾶdoyda yotib qolishga chidamlilik xususiyatlarini molekulyar 

xaritalash uchun ishonchli manbalar boᾶlib xizmat qiladi. 

 

THE INFLUENCE OF ABIOTIC FACTORS ON THE GENOTYPE OF  

DIFFERENT WHEAT VARIETIES AND THE VARIABILITY OF THE  

PRODUCTIVITY  

Tajibayev Gó.A.1, Allambergenov T.D.2, Djarosov A.J.2 
1Institute of Genetics and Plant Experimental Biology. Republic of Uzbekistan 

Yukori-yuz, Qibray district, Tashkent region, Uzbekistan 
2Karakalpakstan Institute of Agriculture and Agrotechnologies 

Abdambetov Street, Nukus, Republic of Karakalpakstan, Uzbekistan 

e-mail: gulomjon.tajibayev@mail.ru 

Wheat (Triticum aestivum L.) Soft wheat is one of the most important grain crops 

in world agriculture. 740 mln. wheat harvest in 2017-2027 833 million tonnage is 

expected to be delivered, and this will lead to a 13 % increase in world grain production. 

In recent years, global climate change has had a strong negative impact on wheat 

productivity, complete grain formation and quality. Wheat meets 23 % of the total 

calories and 21 % of the protein needs of more than 4.7 billion people in 96 developing 

countries. 

It is the genetic makeup of a variety that is characterized by a favourable 

environment and produces different yields in different environments. Selection of 

improved and high-yielding genotypes of various grain crops that are widely adapted 

to ecological conditions is important for increasing yield per hectare. Knowledge of the 

genetic variation present in existing crop species is critical to the success of any plant 

https://www.genetika.uz/
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breeding program. The combined effects of genetic and environmental factors account 

for the variability observed in our studies. The effect on the change of wheat yield was 

observed. 

Wheat production in Uzbekistan is mainly based on the modern type: common 

(Triticum aestivum, 2n=6x=42, AABBDD). In Karakalpakstan, wheat is the main food 

crop, higher than rice in terms of production area, production and productivity. It is 

grown in Karakalpakstan in the autumn season and is grown at the end of the summer 

season. At present, wheat cultivation areas in Karakalpakstan will be 53,000 hectares, 

the total gross harvest will be 2,531.20 tons, and the yield will be 47.8 s/ha in 2023. As 

of October 2023 in Karakalpakstan, wheat is grown on a total area of 5,200 ha in Nukus 

district, with a total gross yield of 23,685 t and a yield of 45.5 s/ha. In Beruni district, 

wheat is planted on a total area of 4950 ha, the total gross harvest is 28880 t and the 

yield is 52.3 s/ha, and in Kongirot district, wheat is planted on a total area of 3050 ha, 

the total gross harvest is 12985 t and the yield is 42.6 s/ha. did. 

Our research conducted in the conditions of Karakalpakstan was carried out at 

the scale of three districts, and Asr, Davr, and Gurt varieties of wheat planted on 

irrigated lands were selected. 

According to the productivity indicators, it was found that the overall 

productivity at the district level is higher in Beruni and Nukus districts. In Kunirot 

district, the yield was determined to be 42.6 s/ha. Using data from the Karakalpakstan 

Geodetic Automatic Weather Station, we set the ecological context for these 

experiments. In this table, we have compared with the weather data of Beruni district, 

which has a high yield. 

The results obtained during our research show that the average January air 

temperature in Kungirot district, which has the lowest productivity index, is -27.2ÁC, 

this coldness lasted until April, the air temperature in April was -3.8 ^o formed C. The 

main heat started in May and lasted until July, with an average temperature of 27.7ÁC. 
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Based on the obtained results, we made the following conclusions: Air 

temperature in autumn soft wheat varieties, changes in the genes responding to 

productivity as a result of cold air temperature in the winter months, and it was found 

that most of the stems died as a result of frostbite and productivity indicators decreased. 

 

TURLI SUV REJIMI SHAROITIDA OᾶRTA TOLALI GᾶOᾶZA 

GENOTIPLARINING CHIGIT OGᾶIRLIGI KOᾶRSATKICHINING TAHLILI 

Toᾶlqinova X.SH.1, Shavqiyev J.SH.2, Azimov A.A.2, Makamov A.X.3 

1Chirchiq Davlat Pedagogika Instituti 

Oᾶzbekiston, Toshkent viloyati, Chirchiq, Amir Temur koᾶchasi, 104 
2OᾶzR FA Genetika va oᾶsimliklar eksperimental biologiyasi instituti 

Oᾶzbekiston, Toshkent viloyati Qibray tumani, Yuqori yuz 
3OᾶzR FA Genomika va bioinformatika markazi 

Oᾶzbekiston, Toshkent viloyati, Qibray tumani, Universitet koᾶchasi, 2 

e-mail: xadichatolqinova@gmail.com 

Gᾶoᾶza hosildorligining pasayishidagi asosiy muammo-sugᾶorish suvining 

yetishmasligi bilan bogᾶliqdir. Shuning uchun, suv tanqisligi sharoitlariga bardosh bera 

oladigan yangi navlarni yaratish paxtachilik fani oldida turgan eng dolzarb vazifalardan 

hisoblanadi. Hozirda global miqyosda kechayotgan iqlim oᾶzgarishlari kelajakda suv 

tanqisligini yanada kuchayishiga olib keladi. Bu oᾶzgarishlar yaqin kelajakda ham 

davom etishini hisobga olsak, suv tanqisligi butun dunyo boᾶylab ekin yetishtirish 

yoᾶlidagi jiddiy toᾶsiqqa aylanib bormoqda. Bu vaziyatda suv tanqisligiga chidamli 

navlarni yaratish zarurati ortadi. Qurgóoqchilik sharoitida góoóza oósimligida chigit 

xosildorligining pasayib ketishi asosan, bu stress taôsirida chigit shakllanuvchi 

koósaklar sonining kamayib ketishi bilan izohlanadi. 

Tajriba va nazorat variantlarining chigitlari suv rejimi boóyicha farqlanadigan 2 

ta fonga, yaôni suv bilan optimal taôminlanganlik foniga (1-2-1 sugóorish sxemasi, 

chigit suvi bilan hisoblanganda sarflangan jami suv hajmi 4800-5000 m3/ga), suv 

tanqisligi foniga (sugóorish sxemasi 1-1-0, chigit suvi bilan hisoblanganda sarflangan 

jami suv hajmi 2800-3100 m3/ga) ekildi. Bunda modellashtirilgan qurgóoqchilik, yaôni 
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suv tanqisligi foni oósimliklar vegetatsiyasining yalpi gullash davrida sugóorish sonini 

kamaytirish va gullashdan keyin sugóorish oótkazmaslik hisobiga tashkil qilindi. 

Tadqiqot obôekti sifatida góoózaning G. hirsutum L. turiga mansub, irsiy jihatdan 

kelib chiqishi turlicha boólgan oᾶrta tolali gᾶoᾶza nav va tizmalari foydalanildi. 

Tajriba davomida 22 ta genotip tahlil qilinganda quyidagilar aniqlandiki, suv 

bilan optimal taôminganlik sharoitida oᾶsimlik nav va tizmalarning 1000 ta chigit 

ogᾶirligi boᾶyicha eng yuqori natijalar T-1050 (129,7Ñ1,45g), T-1003 (129,3Ñ2,96 g), 

T-1033 (127,7Ñ1,45 g), T-1002(126Ñ3,21g) tizmalarida hamda Zamin (127Ñ4,93g) va 

Sadaf (124,3Ñ2,96 g) navlarida aniqlandi. Eng past koᾶrsatkichlar esa, Hosilot 

(98,7Ñ2,33g) navida va T-1001 (102Ñ3,06g) tizmasida qayd etildi. Suv tanqisligi 

sharoitida esa eng yuqori koᾶrsatkichlar T-1003 (124,7Ñ2,03 g), T-1002 (122Ñ3,51g), 

T-1033(121,3Ñ2,03 g) tizmalarida va Guliston (116Ñ2,08g) navida aniqlandi. 1000 ta 

chigit vazni boᾶyicha eng past koᾶrsatkich esa Hosilot (91Ñ2,65g) va Zafar (98,7Ñ3,38 

g) navlarida aniqlandi. 

Tajribamiz natijalaridan shuni xulosa qilish mumkinki, G. hirsutim L turiga 

mansub genotiplardan suv bilan optimal taᾷminganlik sharoitiga nisbatan suv tanqisligi 

sharoitida 1000 ta chigit vazni turli darajada kamayishi aniqlandi. Oᾶrganilgan gᾶoᾶza 

nav va tizmalarida oᾶsimlikning 1000 ta chigit vazni koᾶrsatkichlarining tahlili asosida 

T-1050, T-1003, T-1033 , T-1002, Zamin va Sadaf gᾶoᾶza nav va tizmalari optimal suv 

bilan taôminlanganlik sharoitida chigit vazni nisbatan yuqori va Hosilot va T-1001 

gᾶoᾶza nav va tizmalarida esa chigit vazni kamroq ekanligi aniqlandi. Suv tanqisligi 

sharoitida esa T-1003, T-1002 , T-1033 va Guliston gᾶoᾶza nav va tizmalari yana yuqori 

natija koᾶrsatgan boᾶlsa, Hosilot va Zafar navlarida past koᾶrsatkich aniqlandi. 
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TUR ICHI VA TURLARARO GᾶOᾶZA GENOTIPLARINING SUV 

TANQISLIGIGA CHIDAMLILIK DARAJALARI HAMDA TURLI SUV  

REJIMI SHAROITIDA BAôZI MORFO-XOᾶJALIK KOᾶRSATKICHLARI 

Toᾶlqinova X.SH. 

Chirchiq Davlat Pedagogika Instituti 

Oᾶzbekiston, Toshkent viloyati, Chirchiq, Amir Temur koᾶchasi, 104 

e-mail: xadichatolqinova@gmail.com 

Oᾶzbekistonda suv zahiralarining cheklanganligi, suv taqchilligining yildan-

yilga kuchayib borayotgani uchun suv tejovchi agrotexnologiyalarni ishlab chiqishni 

va amaliyotda keng qoᾶllashni talab etadi. Oᾶzbekiston Respublikasi Prezidentining 

2022 yil 20-dekabrda Oᾶzbekiston Respublikasi Oliy Majlisi va Oᾶzbekiston xalqiga 

qilgan murojaatnomalarida mamlakatimizda taqchil boᾶlgan suvni tejash boᾶyicha 

tadqiqotlar olib borayotgan olimlardan aniq natijalar kutamiz, deb taôkidladilar. Ushbu 

murojaatnomaga javoban, respublikamizda mavjud suv zahirasining asosiy qismi 

ishlatiladigan qishloq xoᾶjaligida, xususan, uning asosiy tarmogᾶi boᾶlgan paxtachilikda 

suv tejovchi texnologiyalarni ishlab chiqish va amaliyotga joriy qilish eng ustivor 

vazifalardan hisoblanadi. Bunday agrotexnologiyalar jumlasiga qurgᾶoqchilikka 

chidamli gᾶoᾶza navlarini yaratish va ishlab chiqarishga joriy etish ham kiradi. Bunday 

navlarni yaratish gᾶoᾶzaning dunyoviy kolleksiyasi namunalaridan, chunonchi, suv 

tanqisligiga chidamlilik, tola sifati va boshqa noyob belgi va xususiyatlarga ega boᾶlgan 

yovvoyi va madaniy gᾶoᾶza turlaridan foydalanib yaratilgan turlararo tizmalarda 

qurgᾶoqchilikka chidamlilikning fiziologik xususiyatlarini morfologik va qimmatli-

xoᾶjalik belgilari bilan bogᾶliq holda tadqiq qilishni, bu tizmalarning zamonaviy 

molekular genetik usullardan foydalanishga yoᾶnaltirilgan amaliy tadqiqotlarni olib 

borish dolzarb va zaruriy ahamiyat kasb etadi. 

Tajriba va nazorat variantlarining chigitlari suv rejimi boᾶyicha farqlanadigan 2 

ta fonga, yaôni suv bilan optimal taôminlanganlik foniga (1-2-1 sugᾶorish sxemasi, 

chigit suvi bilan hisoblanganda sarflangan jami suv hajmi 4800-5000 m3/ga), suv 

tanqisligi foniga (sugᾶorish sxemasi 1-1-0, chigit suvi bilan hisoblanganda sarflangan 
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jami suv hajmi 2800-3100 m3/ga) ekildi. Bunda modellashtirilgan qurgᾶoqchilik, yaôni 

suv tanqisligi foni oᾶsimliklar vegetatsiyasining yalpi gullash davrida sugᾶorish sonini 

kamaytirish va gullashdan keyin sugᾶorish oᾶtkazmaslik hisobiga tashkil qilindi. 

Tadqiqot obôekti sifatida gᾶoᾶzaning G. hirsutum L. turiga mansub, irsiy jihatdan 

kelib chiqishi turlicha boᾶlgan 22 ta oᾶrta tolali gᾶoza nav va tizmalari foydalanildi. 

Oᾶrta tolali gᾶoᾶza genotiplari turli suv rejimida suv tanqisligiga chidamlilik 

indekslari boᾶyicha oᾶrganilganda, 18 ta qurgᾶoqchilikka chidamlilik indekslarining 

Heat map klaster tahlillari boᾶyicha 22 ta genotip 3 ta guruhga boᾶlindi. Bunda suv 

tanqisligiga chidamsiz T-860, C-6524, Zamin, T-1023, T-1037 genotiplar va suv 

tanqisligiga chidamli T-1002, T-1003, Navbahor-2, Armugᾶon, T-1048, T-1024, T-

1050, Guliston genotiplar hamda oᾶrtacha chidamli T-1001, T-924, Gulshan, Sadaf, 

Zafar, T-500, Hosilot, T-1033, T-1068 genotiplar aniqlandi. Chidamli genotiplarni 

saralashda 3 ta qurgᾶoqchilikka chidamlilik indekslari (GMP, HM, MP) aniqlab berdi. 

Chidamsiz genotiplarni esa 2 ta qurgᾶoqchilikka chidamlilik indekslari (DTE, RDY) 

bogᾶliq ekanligi qayd etildi. Tajribadan oᾶrta tolali turlararo va turichi gᾶoᾶza nav va 

tizmalarining turli suv rejimi sharoitidagi morfo-xoᾶjalik belgilari hamda chidamlilik 

darajalariga koᾶra, turlararo gᾶoᾶza genotipiga mansub, T-1050 tizmasi gᾶoᾶzaning 

qurgᾶoqchilik seleksiyasi uchun ijobiy donor ekanligi aniqlandi. 
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ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʪʨʦʝʥʠʷ ʣʦʟʳ, ʭʦʨʦʰʦ 

ʧʨʠʩʧʦʩʦʙʠʚʰʝʡʩʷ ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʝʨʝʜʚʠʞʝʥʠʷ ʠ ʫʩʚʦʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʚʦʜʳ ʟʘ ʩʯʝʪ ʠʥʪʝʥʩʠʚʥʦʡ ʩʦʩʫʱʝʡ ʩʠʣʳ ʧʦʙʝʛʦʚ, ʚʦʟʥʠʢʘʶʱʝʡ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʠʣʴʥʦʛʦ ʠʩʧʘʨʝʥʠʷ ʚʦʜʳ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʙʦʣʴʰʦʡ ʚʩʘʩʳʚʘʶʱʝʡ ʩʠʣʳ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. 

ɺ ʮʝʣʷʭ ʠʟʫʯʝʥʠʷ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʠʟʫʯʘʣʘʩʴ ʨʝʘʢʮʠʷ ʚʠʥʦʛʨʘʜʘ ʥʘ ʫʨʦʚʝʥʴ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟ ʚʝʛʝʪʘʮʠʠ - ʚʳʨʘʱʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ 

ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 30, 40,50, 60,70 ʠ 80 % ʦʪ ʇɺ, ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʧʦʣʠʚʳ ʦʪ 4 

ʜʦ 7, ʘ ʪʘʢʞʝ ʧʦʣʠʚʥʳʝ ʥʦʨʤʳ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʧʦʣʠʚʦʚ 600, 700, 800 ʠ 1000 ʤ3 /ʛʘ. 

ʇʦ ʧʝʨʠʦʜʘʤ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʚʠʥʦʛʨʘʜʘ ʨʘʩʭʦʜʦʚʘʥʠʝ ʚʦʜʳ ʧʨʦʠʩʭʦʜʠʣʦ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺ ʧʝʨʠʦʜ ʦʪ ʥʘʯʘʣʘ ʠ ʜʦ ʢʦʥʮʘ ʮʚʝʪʝʥʠʷ ʚʠʥʦʛʨʘʜʘ ʥʘ 

ʪʨʘʥʩʧʠʨʘʮʠʶ ʨʘʩʭʦʜʦʚʘʣʦʩʴ 10-15 % ʚʣʘʛʠ. 

ɺ ʧʝʨʠʦʜ ʟʘʚʷʟʳʚʘʥʠʷ-ʩʦʟʨʝʚʘʥʠʷ ʷʛʦʜ ʨʘʩʪʝʥʠʷʤʠ ʧʦʪʨʝʙʣʷʣʦʩʴ 37-45 % 

ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʨʘʩʭʦʜ ʚʣʘʛʠ ʥʘ ʪʨʘʥʩʧʠʨʘʮʠʶ ʚ ʵʪʦʪ 

ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣ ʧʨʠʤʝʨʥʦ 70-100 ʤ3/ʛʘ. 

ɺ ʬʘʟʫ ʦʪ ʥʘʯʘʣʘ ʩʦʟʨʝʚʘʥʠʷ ʜʦ ʧʦʣʥʦʡ ʟʨʝʣʦʩʪʠ ʷʛʦʜ ʪʘʢʞʝ ʨʘʩʭʦʜʫʝʪʩʷ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ. 

ʉʨʝʜʥʝʩʫʪʦʯʥʦʝ ʠʩʧʘʨʝʥʠʝ ʚʦʜʳ ʣʠʩʪʴʷʤʠ ʚ ʵʪʫ ʬʘʟʫ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ 

ʩʦʩʪʘʚʠʣʦ 65-95 ʤ3/ʛʘ ʚ ʥʘʯʘʣʝ ʧʝʨʠʦʜʘ ʠ 40-60 ʤ3/ʛʘ ʢ ʢʦʥʮʫ ʩʦʟʨʝʚʘʥʠʷ ʷʛʦʜ. 

ʆʧʳʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʦʩʪ ʧʦʙʝʛʦʚ ʟʘʚʠʩʠʪ ʦʪ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʠʭ ʨʦʩʪ ʦʪʤʝʯʝʥ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʦʪ 30 ʜʦ 60 % ʦʪ ʇɺ. 
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OᾶRTA TOLALI GᾶOᾶZA GENOTIPLARIDA MORFO-FIZIOLOGIK  

BELGILARINING OᾶZARO BOGᾶLIQLIGI KOᾶRSATKICHLARI 

Toᾶlqinova X.SH. 

Chirchiq Davlat Pedagogika Instituti 

Oᾶzbekiston, Toshkent viloyati, Chirchiq, Amir Temur koᾶchasi, 104 

e-mail: xadichatolqinova@gmail.com 

Hozirgi kunda gᾶoᾶzaning qurgᾶoqchilik, yuqori harorat, hasharot, 

zararkunandalar va kasalliklarga chidamlilik xususiyatlarini morfo-xoᾶjalik va 

fiziologik belgilarning oᾶzaro bogᾶliqligi asosida chidamli navlarni yaratish mumkin.  

Qurgᾶoqchilikka chidamli navlarni samarali tanlash uchun turli morfo-xoᾶjalik 

belgilarni fiziologik bogᾶliqligini genotipik oᾶrganish muhim ahamiyatga egadir. Suv 

tanqisligi gᾶoᾶzaning fiziologik mexanizmiga kuchli salbiy taᾷsir koᾶrsatadigan omildir. 

Suvga boᾶlgan talabning eng yuqori darajasi gullash davrida sodir boᾶladi, bu talab erta 

va kech gullash bosqichlarida nisbatan past boᾶladi. Doimiy suvsizlik taᾷsirida hosil 

elementlarining toᾶkilishi hosildorlikning sezilarli darajada yoᾶqotilishiga ham olib 

keladi. Qurgᾶoqchilik gᾶoᾶzaning kech gullashi, koᾶsaklar hosil boᾶlishining kechikishi 

va koᾶsaklarda tolalar sonining kamayishiga olib kelishi aniqlangan. 

Tadqiqot obôekti sifatida góoózaning G. hirsutum L. turiga mansub, irsiy jihatdan 

kelib chiqishi turlicha boólgan 22 ta oᾶrta tolali gᾶoza nav va tizmalari foydalanildi. 

Suv bilan optimal taᾷminlanganlik (nazorat) sharoitlarida yetishtirilgan oᾶrta 

tolali gᾶoᾶza genotiplarining morfo-fiziologik belgilari boᾶyicha korrelyatsion tahlili 

natijalariga koᾶra, oᾶsimlik boᾶyi bilan hosil shoxlar soni (r=0,48*), oᾶsimlik boᾶyi bilan 

koᾶsak soni (r=0,66***), oᾶsimlik boᾶyi bilan ochilgan koᾶsak soni (r=0,54**), oᾶsimlik 

boᾶyi bilan bitta oᾶsimlikdagi paxta ogᾶirligi (r=0,32*), oᾶsimlik boᾶyi bilan 1000 ta 

chigit vazni (r=0,42*), hosil shoxlar soni bilan koᾶsak soni (r=0,69***), hosil shoxlar 

soni bilan ochilgan koᾶsak soni (r=0,64**), hosil shoxlar soni bilan bitta oᾶsimlikdagi 

paxta ogᾶirligi (r=0,45*), hosil shoxlar soni bilan 1000 ta chigit vazni (r=0,5583**), 

hosil shoxlar soni bilan barglardagi nisbiy suv miqdori (r=0,44*), hosil shoxlar soni 

bilan barglardagi yoᾶqotilgan suv miqdori (r=0,38*); koᾶsak soni bilan ochilgan koᾶsak 
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soni (r=0,68***), koᾶsak soni bilan bitta oᾶsimlikdagi paxta ogᾶirligi (r=0,3706), koᾶsak 

soni bilan 1000 ta chigit vazni (r=0,49*); ochilgan koᾶsak soni bilan bitta oᾶsimlikdagi 

paxta ogᾶirligi (r=0,33*), ochilgan koᾶsak soni bilan 1000 ta chigit vazni (r=0,53*), 

ochilgan koᾶsak soni bilan barglardagi nisbiy suv miqdori (r=0,31*); koᾶsak ogᾶirligi 

bilan bitta oᾶsimlikdagi paxta ogᾶirligi (r=0,36*), 1000 ta chigit vazni bilan barglardagi 

nisbiy suv miqdori (r=0,32*) hamda barglardagi nisbiy suv miqdori bilan barglardagi 

yoᾶqotilgan suv miqdori (r=0,42*) belgilari oᾶrtasida oᾶrtacha ijobiy bogᾶliqlik qayd 

etildi. Shuningdek, bitta oᾶsimlikdagi paxta ogᾶirligi bilan 1000 ta chigit vazni 

(r=0,97***) oᾶrtasida kuchli ijobiy korrelyatsiya borligi aniqlandi. Undan tashqari, 

oᾶsimlik boᾶyi bilan barglardagi yoᾶqotilgan suv miqdori (r=-0,01*), koᾶsak ogᾶirligi 

bilan barglardagi nisbiy suv miqdori (r=-0,23*) belgilari orasida oᾶzaro oᾶrtacha salbiy 

korrelyatsiya borligi qayd etildi. 

Tajribamiz natijalaridan shuni xulosa qilish mumkinki, G. hirsutim L turiga 

mansub oᾶrta tolali gᾶoᾶza genotiplarining morfo-fiziologik belgilari boᾶyicha oᾶzaro 

korrelyatsion tahlil qilinganda asosan oᾶrtacha ijobiy oᾶzaro bogᾶliqliklar aniqlandi. 
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ʪʘʜץʠץʦʪʣʘʨʜʘ ʤʘʟʢʫʨ ˄ʩʠʤʣʠʢ ʪʫʨʣʘʨʠʜʘʥ ʘʞʨʘʪʠʙ ʦʣʠʥʛʘʥ ʛʝʥʦʪʠʧʣʘʨʥʠʥʛ 
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ʙʘʣʘʥʜʣʠʛʠ ״ʘʤ ʠʟʣʘʥʫʚʯʠʣʘʨ ʪʦʤʦʥʠʜʘʥ ʘʣʦ״ʠʜʘ ʫʨסʫ ʙʝʨʠʙ ˄ʨʛʘʥʠʣʘʜʠ. 

 ʘʨʠʰʜʘ ʫʥʠʥʛ ʭ˄ʞʘʣʠʢסʦʩʠʣ ʞʘʤ״ ʦʨʠ ʚʘ ʩʠʬʘʪʣʠץʟʘ ʛʝʥʦʪʠʧʣʘʨʠʜʘʥ ʶ˄נ

ʙʝʣʛʠʣʘʨʠ ʙʠʣʘʥ ʙʠʨ ʚʘץʪʥʠʥʛ ˄ʟʠʜʘ ʙʘʲʟʠ ʤʦʨʬʦʣʦʛʠʢ ʞʠ״ʘʪʣʘʨʠ, ʭʫʩʫʩʘʥ, ʙʦʰ 
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ʧʦʷ ʙʘʣʘʥʜʣʠʛʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠ ʧʦʧʫʣʷʮʠʷ ʬʝʥʦʪʠʧʠʜʘ ץʘʡ ʜʘʨʘʞʘʜʘ ʥʘʤʦʸʥ 

ʙ˄ʣʠʰʠʥʠ ʤʫʥʪʘʟʘʤ ʪʘ״ʣʠʣ ץʠʣʠʰ ʤʫ״ʠʤ ʘ״ʘʤʠʷʪ ʢʘʩʙ ʵʪʘʜʠ. 

 ʨʠʩʠʜʘ ʶʨʠʪʠʣʛʘʥס˄ʟʘ ˄ʩʠʤʣʠʛʠʥʠʥʛ ʙʦʰ ʧʦʷ ʙʘʣʘʥʜʣʠʛʠ ʪ˄נ

ʤʫʣʦ״ʘʟʘʣʘʨʜʘʥ ʢʝʣʠʙ ʯʠץʠʙ, ʫʰʙʫ ʤʘץʦʣʘʜʘ G.hirsutum L. ʛʝʥʦʪʠʧʣʘʨʠʜʘʥ 

ʘʞʨʘʪʠʙ ʦʣʠʥʛʘʥ ʊ-840 ʪʠʟʤʘʩʠʥʠʥʛ 2020-2022 ʡʠʣʣʘʨʜʘ ʧʘʨʚʘʨʠʰʣʘʥʛʘʥ ʫʯ 

ʘʚʣʦʜ ʧʦʧʫʣʷʮʠʷʣʘʨʠʥʠʥʛ ʪʘ״ʣʠʣʜʘʛʠ ʙʝʣʛʠʩʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠ ˄ʨʛʘʥʠʰ 

ʤʘץʩʘʜʠʜʘ ʘʤʘʣʛʘ ʦʰʠʨʠʣʛʘʥ ʠʣʤʠʡ ʢʫʟʘʪʫʚʣʘʨʥʠʥʛ ʥʘʪʠʞʘʣʘʨʠ ʸʨʠʪʠʣʜʠ. 

ʆʣʠʥʛʘʥ ʤʘʲʣʫʤʦʪʣʘʨʛʘ ʢ˄ʨʘ, ʊ-840 ʪʠʟʤʘʩʠʥʠʥʛ 2020 ʡʠʣʜʘ ˄ʩʪʠʨʠʣʛʘʥ 

ʧʦʧʫʣʷʮʠʷʣʘʨʠʥʠʥʛ ʬʝʥʦʪʠʧʠʜʘ ʘʩʦʩʠʡ ʧʦʷʥʠʥʛ ˄ʩʫʚ ʥʫץʪʘʩʠ ʙ˄ʡʠʯʘ ʫʤʫʤʠʡ 

˄ʨʪʘʯʘ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ 113,7 ʩʤ.ʥʠ ʪʘʰʢʠʣ ʵʪʛʘʥ. 2021 ʡʠʣʜʘ ʦʣʠʙ ʙʦʨʠʣʛʘʥ 

ʤʦʨʬʦʣʦʛʠʢ ʢʫʟʘʪʫʚʣʘʨʜʘʥ ʤʘʲʣʫʤ ʙ˄ʣʠʰʠʯʘ, ʢ˄ʨʩʘʪʢʠʯʣʘʨʥʠʥʛ ˄ʪʛʘʥ ʪʘʜץʠץʦʪ 

ʡʠʣʠʛʘ ʥʠʩʙʘʪʘʥ 1,2 ʩʤ.ʛʘ ʢ˄ʪʘʨʠʣʠʙ, 114,9 ʩʤ.ʜʘ ʘʢʩ ʵʪʛʘʥʠ ʘʥʠץʣʘʥʛʘʥ ʙ˄ʣʩʘ, 

2022 ʡʠʣʜʘ ʧʦʧʫʣʷʮʠʷ ʧʦʷʩʠʥʠʥʛ ʙʘʣʘʥʜʣʠʛʠ ʙʝʣʛʠʩʠ ʷʥʘ 1,4 ʩʤ.ʛʘ ʧʘʩʘʡʠʙ, 113,5 

ʩʤ.ʥʠ ʬʝʥʦʪʠʧʠʜʘ ʥʘʤʦʸʥ ʵʪʛʘʥʠ ʤʘʲʣʫʤ ʙ˄ʣʛʘʥ. 

ɹʝʣʛʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ʙ˄ʡʠʯʘ ʧʦʧʫʣʷʮʠʷʥʠʥʛ ˄ʟʛʘʨʫʚʯʘʥʣʠʢ ʢ˄ʣʘʤʠʜʘ ״ʘʤ 

ʠʣʤʠʡ ʢʫʟʘʪʫʚʣʘʨ ʦʣʠʙ ʙʦʨʠʣʛʘʥ ʫʯ ʘʚʣʦʜ ˄ʩʠʤʣʠʢʣʘʨʠʜʘ ʡʠʣʣʘʨ ʙ˄ʡʠʯʘ ʢʝʩʢʠʥ 

˄ʟʛʘʨʠʰʣʘʨ ʧʘʡʜʦ ʙ˄ʣʤʘʛʘʥ. 

ʊ-840 ʪʠʟʤʘʩʠʥʠʥʛ ʫʯ ʘʚʣʦʜ ʧʦʧʫʣʷʮʠʷʣʘʨʠʜʘ ʙʦʰ ʧʦʷ ʙʘʣʘʥʜʣʠʛʠ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠʥʛ 2020 ʡʠʣʛʘ ʥʠʩʙʘʪʘʥ 2021 ʡʠʣʜʘ ʢʠʯʠʢ ʬʘʨץʣʘʥʠʰ ʙʠʣʘʥ 

ʢ˄ʪʘʨʠʣʠʙ, 2022 ʡʠʣʜʘ ʜʝʷʨʣʠ ʷʥʘ ʰʫʥʯʘ ʧʘʩʘʡʛʘʥʠ ״ʘʤʜʘ ʙʝʣʛʠ ʙ˄ʡʠʯʘ 

ʧʦʧʫʣʷʮʠʷʥʠʥʛ ˄ʟʛʘʨʫʚʯʘʥʣʠʢ ʢ˄ʣʘʤʠʥʠ ʘʢʩ ʵʪʪʠʨʫʚʯʠ ʤʘʲʣʫʤʦʪʣʘʨ ʪʘʜץʠץ 

ʵʪʠʣʛʘʥ ס˄ʟʘ ʰʘʢʣʠʥʠʥʛ ʛʝʥʦʪʠʧʠʜʘ ʙʘʨץʘʨʦʨʣʠʢʥʠʥʛ ʤʘʚʞʫʜʣʠʛʠʥʠ ʘʥʛʣʘʪʘʜʠ. 

ʐʫ ˄ʨʠʥʜʘ ʪʘʲʢʠʜʣʘʰ ʤʫʤʢʠʥʢʠ, ˄ʩʠʤʣʠʢ ʛʝʥʦʪʠʧʣʘʨʠʜʘ ʤʦʨʬʦʣʦʛʠʢ 

ʙʝʣʛʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠʥʛ ʪʝʢʠʩʣʠʛʠ ˄ʟ ʥʘʚʙʘʪʠʜʘ ʙʝʣʛʠʣʘʨʥʠʥʛ ʥʘʤʦʸʥ 

ʙ˄ʣʠʰʠʜʘʛʠ ˄ʟʘʨʦ ʙʦסʣʠץʣʠʢ ״ʦʜʠʩʘʩʠ ʪʫʬʘʡʣʠ ʙʦʰץʘ ʢ˄ʨʩʘʪʢʠʯʣʘʨʥʠʥʛ ״ʘʤ 

ʪʝʢʠʩʣʘʥʠʰʠ, ʷʲʥʠ ʙʠʨ ʭʠʣʣʘʰʫʚʠʛʘ ʠʞʦʙʠʡ ʪʘʲʩʠʨ ʵʪʘʜʠ. 
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G. HIRSUTUM L. ʅʀʅɻ ʊ-1336 ʊʀɿʄɸʉʀɼɸ ʊʆʃɸ ʏʀפʀʄʀ 

ʂɶʈʉɸʊʂʀʏʃɸʈʀʅʀʅɻ ʅɸʄʆɪʅ ɹɶʃʀʐʀ 

ɸʙʜʫʨʘʩʫʣʦʚ ʌ.ʐ., ʕʨʛʘʰʝʚ O.ʈ., ɸʣʠץʫʣʦʚ ʕ.ʆ., ʈʘ״ʠʤץʫʣʦʚ ɪ.ʀ. 

ɶʟʈ ʌA ɻʝʥʝʪʠʢʘ ʚʘ ˄ʩʠʤʣʠʢʣʘʨ ʵʢʩʧʝʨʠʤʝʥʪʘʣ ʙʠʦʣʦʛʠʷʩʠ ʠʥʩʪʠʪʫʪʠ 

ɶʟʙʝʢʠʩʪoʥ, ʊʦʰʢʝʥʪ ʚʠʣʦʷʪʠ, פʠʙʨʘʡ ʪʫʤʘʥʠ, ʖץʦʨʠ-ʶʟ 

e-mail: igebr_anruz@genetika.uz, www.genetika.uz 

 ʦʨʠʣʘʜʠʛʘʥ ʵʢʠʥ ʤʘʡʜʦʥʣʘʨʠʜʘ ʵʥʛסʟʘ ˄ʩʠʤʣʠʛʠ ʤʘʤʣʘʢʘʪʠʤʠʟʥʠʥʛ ʩʫ˄נ

ʢ˄ʧ ʵʢʠʣʘʜʠʛʘʥ ʪʝʭʥʠʢ ˄ʩʠʤʣʠʢʣʘʨʜʘʥ ʙʠʨʠ ʙ˄ʣʠʙ, ʫʰʙʫ ʵʢʠʥ ʪʫʨʠʥʠ ״ʘʨ 

ʪʦʤʦʥʣʘʤʘ ʧʫʭʪʘ ˄ʨʛʘʥʠʙ, ʪʘʜץʠץ ץʠʣʠʰʛʘ ʩʦ״ʘ ʤʫʪʘʭʘʩʩʠʩʣʘʨʠ ʘʣʦ״ʠʜʘ ʘ״ʘʤʠʷʪ 

 .ʘʨʘʪʘʜʠץ

ɾʘ״ʦʥ ʧʘʭʪʘʯʠʣʠʛʠ ʪʠʟʠʤʠʥʠʥʛ ʪʘʞʨʠʙʘʩʠʛʘ ʢ˄ʨʘ, ʪʦʣʘ ʯʠץʠʤʠ ʶץʦʨʠ 

ʙ˄ʣʛʘʥ ס˄ʟʘ ʛʝʥʦʪʠʧʣʘʨʠ ʙʦʰץʘ ʙʝʣʛʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʛʘ ʘʩʦʩʘʥ ʙʠʨ-ʙʠʨʠʜʘʥ 

ʠʞʦʙʠʡ ʬʘʨץʣʘʥʫʚʯʠ ʜʫʨʘʛʘʡʣʘʨʛʘ ʥʠʩʙʘʪʘʥ ץʠʸʩʣʘʥʛʘʥʜʘ ʠץʪʠʩʦʜʠʡ ʞʠ״ʘʪʜʘʥ 

ʵʥʛ ʩʘʤʘʨʘʜʦʨ ʵʢʘʥʣʠʛʠ ʤʘʲʣʫʤ. ʏʫʥʢʠ, ʤʘʟʢʫʨ ˄ʩʠʤʣʠʢ ʪʫʨʠʥʠʥʛ ʘʩʦʩʠʡ 

ʬʦʡʜʘʣʠ ʭʦʤ-ʘʰʸʩʠ ʙʫ ʰʫʙʭʘʩʠʟ ʪʦʣʘʜʠʨ. 

ɶʟʈ ʌA ɻʝʥʝʪʠʢʘ ʚa ˄ʩʠʤʣʠʢʣʘʨ ʵʢʩʧʝʨʠʤʝʥʪʘʣ ʙʠʦʣʦʛʠʷʩʠ 

ʠʥʩʪʠʪʫʪʠʥʠʥʛ ɼ˄ʨʤʦʥ ʠʣʤʠʡ ʪʘʞʨʠʙʘ ʙʘʟʘʩʠʜʘ ʦʣʠʙ ʙʦʨʠʣʛʘʥ ʪʘʜץʠץʦʪʜʘ 

ʘʥʜʦʟʘ ʩʠʬʘʪʠʜʘ ʦʣʠʥʛʘʥ ˄ʨʪʘ ʪʦʣʘʣʠ ס˄ʟʘʥʠʥʛ ʅʘʤʘʥʛʘʥ-77 ʥʘʚʠ ʚa T-1336 

ʪʠʟʤʘʩʠʜʘʛʠ ʪʦʣʘ ʯʠץʠʤʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠʥʛ 2022-ʡʠʣʜʘ ʥʘʤʦʸʥ ʙ˄ʣʠʰʠ 

˄ʨʛʘʥʠʣʜʠ. ʊʘ״ʣʠʣʜʘʛʠ ʛʝʥʦʪʠʧʣʘʨʥʠʥʛ ʪʘʜץʠץ ʵʪʠʣʘʸʪʛʘʥ ʙʝʣʛʠ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʛʘ ʘʩʦʩʘʥ ˄ʟʘʨʦ ץʠʸʩʠʡ ʬʘʨץʣʘʥʠʰʠʥʠ ʢ˄ʨʩʘʪʫʚʯʠ ʤʘʲʣʫʤʦʪʣʘʨ 

 .ʫʡʠʜʘ ʸʨʠʪʠʣʘʜʠץ

ɻʝʥʦʪʠʧʣʘʨʥʠʥʛ ˄ʨʛʘʥʠʣʘʸʪʛʘʥ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ʙ˄ʡʠʯʘ ʪʘʜץʠץʦʪ ʡʠʣʠʜʘ 

ʘʥʜʦʟʘʛʘ ʥʠʩʙʘʪʘʥ ʊ-1336 ʪʠʟʤʘʩʠʜʘ 0,28 % ʣʠ ʶץʦʨʠ ʢ˄ʨʩʘʪʢʠʯʣʠ 

ʬʘʨץʣʘʥʠʰʥʠʥʛ ʶʟʘʛʘ ʢʝʣʛʘʥʣʠʛʠ ʘʥʠץʣʘʥʛʘʥ. ɹʝʣʛʠ ʙ˄ʡʠʯʘ ʧʦʧʫʣʷʮʠʷʥʠʥʛ 

˄ʟʛʘʨʫʚʯʘʥʣʠʢ ʢ˄ʣʘʤʠ ʊ-1336 ʪʠʟʤʘʩʠʜʘ ʘʥʜʦʟʘʛʘ ץʠʸʩʣʘʛʘʥʜʘ 0,91 % ʛʘ ʶץʦʨʠ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨʥʠʥʛ ʥʘʤʦʸʥ ʙ˄ʣʛʘʥ. 
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ʅʘʤʘʥʛʘʥ-77 ʥʘʚʠʥʠʥʛ ʪʦʣʘ ʯʠץʠʤʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ʙ˄ʡʠʯʘ ʧʦʧʫʣʷʮʠʷ 

ʪʘʨʢʠʙʠʜʘ 37.1-38.0 % ʥʠ ʥʘʤʦʸʥ ʵʪʫʚʯʠ ˄ʩʠʤʣʠʢʣʘʨʥʠʥʛ ʛʫʨʫ״ʣʘʨʠ ʤʫʪʣʦץ 

ʜʦʤʠʥʘʥʪʣʠʢʥʠ ʘʢʩ ʵʪʪʠʨʛʘʥ. 2, 4, 5 ʚʘ 6 ʩʠʥʬʜʘʛʠ ˄ʩʠʤʣʠʢʣʘʨ ʵʩʘ ʫʰʙʫ 

ʪʘʨʢʠʙʥʠʥʛ ʪʫʟʠʣʠʰʠʜʘ ʜʦʤʠʥʘʥʪ ʩʠʥʬʜʘʥ ʢʝʡʠʥʛʠ ˄ʨʠʥʣʘʨʜʘ ʪ˄ʣʜʠʨʫʚʯʠ 

ʚʘʟʠʬʘʩʠʥʠ ˄ʪʘʛʘʥ ʙ˄ʣʩʘ, ʪʘ״ʣʠʣʜʘʛʠ ʪʠʟʤʘʥʠʥʛ ʪʦʣʘ ʯʠץʠʤʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ 

ʙ˄ʡʠʯʘ ʧʦʧʫʣʷʮʠʷ ʪʘʨʢʠʙʠʜʘ 35.1-36.0 ʚʘ 38.1-39.0 % ʥʠ ʘʢʩ ʵʪʪʠʨʫʚʯʠ ˄ʩʠʤʣʠʢ 

ʛʫʨʫ״ʣʘʨʠ ʜʦʤʠʥʘʥʪʣʠʢ ץʠʣʛʘʥ. 1, 3 ʚʘ 4 ʩʠʥʬʜʘʛʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨʥʠ ʥʘʤʦʸʥ ʵʪʛʘʥ 

˄ʩʠʤʣʠʢʣʘʨʥʠʥʛ ʛʫʨʫ״ʣʘʨʠ ʵʩʘ ʪʘʨʢʠʙʥʠʥʛ ʧʘʡʜʦ ʙ˄ʣʠʰʠʜʘ ʜʦʤʠʥʘʥʪ 

ʩʠʥʬʣʘʨʜʘʥ ʢʝʡʠʥʛʠ ˄ʨʠʥʣʘʨʥʠ ʵʛʘʣʣʘʛʘʥ. 

ʖץʦʨʠʜʘ ʸʨʠʪʠʙ ˄ʪʠʣʛʘʥ ʤʘʲʣʫʤʦʪʣʘʨ ʪʘ״ʣʠʣʠʥʠʥʛ ʥʘʪʠʞʘʣʘʨʠʜʘʥ ʢʝʣʠʙ 

ʯʠץץʘʥ ״ʦʣʜʘ, ʰʫʥʜʘʡ ʭʫʣʦʩʘ ץʠʣʠʰʠʤʠʟ ʤʫʤʢʠʥʢʠ, ʪʘʜץʠץ ʵʪʠʣʛʘʥ ס˄ʟʘ ʪʠʟʤʘʩʠ 

ʪʦʣʘ ʯʠץʠʤʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ʙ˄ʡʠʯʘ ʠʞʦʙʠʡ ʘ״ʘʤʠʷʪ ʢʘʩʙ ʵʪʫʚʯʠ ʛʝʥʦʪʠʧʣʘʨʜʘʥ 

ʙʠʨʠ ״ʠʩʦʙʣʘʥʘʜʠ. ʄʘʟʢʫʨ ʪʠʟʤʘʥʠ ʢʝʣʛʫʩʠʜʘʛʠ ʛʝʥʝʪʠʢ-ʩʝʣʝʢʮʠʦʥ 

ʪʘʜץʠץʦʪʣʘʨʜʘ ʩʠʥʦʚ ʠʰʣʘʨʠʛʘ ʞʘʣʙ ʵʪʠʰ ʪʘʚʩʠʷ ʵʪʠʣʘʜʠ. 

 

ɼɽʁʉʊɺʀɽ ʈɸɿʃʀʏʅʓʍ ɼʆɿ ɻɸʄʄɸ-ʆɹʃʋʏɽʅʀʗ 

ʅɸ ɺʉʍʆɾɽʉʊʔ ʉɽʄʗʅ ʇʐɽʅʀʎʓ 

ɸʙʜʫʣʦʚ ʀ.ɸ.1, ʉʝʡʪʥʘʟʘʨʦʚʘ ʊ.ɽ.2 

1ʅʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʋʟʙʝʢʠʩʪʘʥʘ ʠʤʝʥʠ ʄʠʨʟʦ ʋʣʫʛʙʝʢʘ 

ʋʟʙʝʢʠʩʪʘʥ, ʊʘʰʢʝʥʪ ʛ., ɸʣʤʘʟʦʨʩʢʠʡ ʨʘʡʦʥ, ʫʣ. ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ, 4 
2ʅʀʀ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʨʘʩʪʝʥʠʡ 

ʋʟʙʝʢʠʩʪʘʥ, ʊʘʰʢʝʥʪʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʠʙʨʘʡʩʢʠʡ ʨʘʡʦʥ, ʫʣ. ɺʀʈ, 1 

e-mail: Ildar2605@yandex.com 

ʄʫʪʘʛʝʥʝʟ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʜʝʡʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʚ ʨʘʩʰʠʨʝʥʠʷ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʝʣʝʢʮʠʠ. ɼʦʩʪʘʪʦʯʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘ 

ʩʝʛʦʜʥʷ ʚ ʤʠʨʝ ʚʳʩʝʚʘʶʪʩʷ ʙʦʣʝʝ 2500 ʩʦʨʪʦʚ ʤʫʪʘʥʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ 175 ʚʠʜʘʤ ʨʘʩʪʝʥʠʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʝʙʝʟʳʥʪʝʨʝʩʥʦ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʝʥʥʦ ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʤʫʪʘʥʪʦʚ, ʧʦʟʚʦʣʠʣʦ ʧʨʦʠʟʚʝʩʪʠ 

ɿʝʣʝʥʫʶ ʨʝʚʦʣʶʮʠʶ - ʫʚʝʣʠʯʠʪʴ ʫʨʦʞʘʡ ʟʝʨʥʘ ʨʠʩʘ ʠ ʧʰʝʥʠʮʳ ʚ ʜʚʘ ʨʘʟʘ. 
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ʄʳ ʠʟʫʯʘʣʠ ʚʩʭʦʞʝʩʪʴ ʦʙʣʫʯʝʥʥʳʭ ʩʝʤʷʥ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ Triticum 

durum ʩʦʨʪʘ ʆʣʪʠʥ ʙʫʛʜʦʡ ʠ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ T. aestivum ʩʦʨʪʘ Arezzo ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʆʙʣʫʯʝʥʠʶ ʧʦʜʚʝʨʛʘʣʠ ʚʦʟʜʫʰʥʦ-ʩʫʭʠʝ ʩʝʤʝʥʘ 

ʫʢʘʟʘʥʥʳʭ ʩʦʨʪʦʚ. ɼʦʟʳ ʦʙʣʫʯʝʥʠʷ: 50; 100; 150; 200; 250 ɻʨʝʡ. ʄʦʱʥʦʩʪʴ 

ʦʙʣʫʯʝʥʠʷ 15ʨ/ʩʝʢ. ʂʦʥʪʨʦʣʴ - ʥʝ ʦʙʣʫʯʝʥʥʳʝ ʩʝʤʝʥʘ. ʏʠʩʣʦ ʩʝʤʷʥ ʚ ʢʘʞʜʦʤ 

ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ 100 ʰʪʫʢ. ʆʙʣʫʯʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʛʘʤʤʘ-ʫʩʪʘʥʦʚʢʝ 

ʀʥʩʪʠʪʫʪʘ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ ɸʅ ʈʋʟ. ʀʩʪʦʯʥʠʢ ʦʙʣʫʯʝʥʠʷ ʉʦ60. ʉʨʘʟʫ ʧʦʩʣʝ 

ʦʙʣʫʯʝʥʠʷ ʩʝʤʝʥʘ ʚʳʩʘʞʠʚʘʣʠ ʚ ʯʘʰʢʠ ʇʝʪʨʠ, ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ ʙʫʤʘʛʫ 

ʩʤʦʯʝʥʥʫʶ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ 210ʉ. 

ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʦʧʨʝʜʝʣʷʣʠ ʥʘ 7ʦʡ ʜʝʥʴ ʧʦʩʣʝ ʧʦʩʝʚʘ. 

ʈɽɿʋʃʔʊɸʊʓ. ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ ʚ ʢʦʥʪʨʦʣʝ 

ʨʘʚʥʷʣʘʩʴ 93%, ʜʦʟʘ 50 ɻʨ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʣʘ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʜʦ 

96%. ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʜʦʟ ʜʦ 100 ʠ 250 ɻʨ ʩʥʠʞʘʣʦ ʚʩʭʦʞʝʩʪʴ ʜʦ 74 ʠ 

10%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʚ ʢʦʥʪʨʦʣʝ ʨʘʚʥʷʣʘʩʴ 90%, ʜʦʟʘ 50 ɻʨ, 

ʪʘʢ ʞʝ ʢʘʢ ʠ ʚ ʚʘʨʠʘʥʪʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʦʡ ʜʦʟʦʡ ʫ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ ʥʝʩʢʦʣʴʢʦ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʜʦ 92%. ɺ ʚʘʨʠʘʥʪʝ ʦʙʣʫʯʝʥʠʷ 100-250ɻʨ - ʚʩʭʦʞʝʩʪʴ 

ʩʥʠʞʘʣʘʩʴ ʜʦ 83 ʠ 17%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʈʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʚʩʭʦʞʝʩʪʠ ʫ ʦʙʦʠʭ ʩʦʨʪʦʚ ʦʪʤʝʯʝʥʦ ʥʘʯʠʥʘʷ ʩ ʜʦʟʳ 

150ɻʨ ï ʫ ʩʦʨʪʘ ʆʣʪʠʥ ʙʫʛʜʦʡ 41%, ʘ ʫ ʩʦʨʪʘ Arezzo 46%(ʪʘʙʣ). 

ʇʦ ʢʨʠʪʝʨʠʶ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʩʦʨʪ ʆʣʪʠʥ ʙʫʛʜʦʡ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ 

(28ʭʨʦʤʦʩʦʤ) ʢ ʦʙʣʫʯʝʥʠʶ ʦʢʘʟʘʣʩʷ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ, ʯʝʤ ʩʦʨʪ Arezzo 

ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ (42ʭʨʦʤʦʩʦʤʳ). 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʩʪʠʤʫʣʷʮʠʠ ʚʩʭʦʞʝʩʪʠ ʚʦʟʥʠʢʘʶʱʝʝ ʧʨʠ 

ʦʙʣʫʯʝʥʠʠ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʥʝʙʦʣʴʰʠʝ ʜʦʟʳ 40-50ɻʨ. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʛʘʤʤʘ-ʣʫʯʝʡ ʚ ʢʘʯʝʩʪʚʝ ʤʫʪʘʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʚ ʣʠʪʝʨʘʪʫʨʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʜʦʟ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʩʭʦʞʝʩʪʴ ʧʘʜʘʝʪ ʜʦ 50%. ɺ ʥʘʰʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʵʪʦ 150-200ɻʨ. 
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 ʀʄʀפɶɿɸʅʀʅɻ ʗʅɻʀ ʊʀɿʄɸʉʀɼɸ ʊʆʃɸ ʏʀנ

ʂɶʈʉɸʊʂʀʏʃɸʈʀʅʀʅɻ ʊɸ׳ʃʀʃʃɸʈʀ 

ɸʟʠʤʦʚ ɸ.ɸ., ʕʨʛʘʰʝʚ O.ʈ., ɸʙʜʫʨʘʩʫʣʦʚ ʌ.ʐ., פʘ״ʨʘʤʦʥʦʚ A.K. 

ɶʟʈ ʌɸ ɻʝʥʝʪʠʢʘ ʚʘ ˄ʩʠʤʣʠʢʣʘʨ ʵʢʩʧʝʨʠʤʝʥʪʘʣ ʙʠʦʣʦʛʠʷʩʠ ʠʥʩʪʠʪʫʪʠ 

ɶʟʙʝʢʠʩʪoʥ, ʊʦʰʢʝʥʪ ʚʠʣʦʷʪʠ, פʠʙʨʘʡ ʪʫʤʘʥʠ, ʖץʦʨʠ ʶʟ 

e-mail: igebr_anruz@genetika.uz, www.genetika.uz 

ʄʘʤʣʘʢʘʪʠʤʠʟ ץʠʰʣʦץ ʭ˄ʞʘʣʠʛʠ ʪʠʟʠʤʠʥʠʥʛ ʧʘʭʪʘʯʠʣʠʢ ʩʦ״ʘʩʠʜʘ 

ʠץʪʠʩʦʜʠʡ ʩʘʤʘʨʘʜʦʨ, ʨʘץʦʙʘʪʙʘʨʜʦʰ, ʪʦʣʘ ʯʠץʠʤʠ ʶץʦʨʠ ʚʘ ʩʠʬʘʪʠ ʞʘ״ʦʥ ʧʘʭʪʘ 

ʙʦʟʦʨʠ ʪʘʣʘʙʣʘʨʠʛʘ ʪ˄ʣʘ ʞʘʚʦʙ ʙʝʨʘʜʠʛʘʥ ʷʥʛʠ ס˄ʟʘ ʥʘʚʣʘʨʠʥʠ ʷʨʘʪʠʰ ʙ˄ʡʠʯʘ 

ʢʝʥʛ ʤʠץʸʩʜʘ ʪʘʜץʠץʦʪ ʠʰʣʘʨʠ ʦʣʠʙ ʙʦʨʠʣʤʦץʜʘ. ׳ʦʟʠʨʜʘ ʨʝʩʧʫʙʣʠʢʘʤʠʟʜʘ ס˄ʟʘ 

ʵʢʠʥ ʤʘʡʜʦʥʣʘʨʠʥʠ ʢʝʥʛʘʡʪʠʨʤʘʩʜʘʥ ״ʦʩʠʣʜʦʨʣʠʢʥʠ ʦʰʠʨʠʙ ʙʦʨʠʰ ʤʘʩʘʣʘʩʠ 

ʜʦʣʟʘʨʙʣʠʛʠʯʘ ץʦʣʤʦץʜʘ. ɹʫʛʫʥʛʠ ʢʫʥʛʘ ʢʝʣʠʙ, ʜʫʥʸ ʤʠץʸʩʠʜʘ ʝʪʠʰʪʠʨʠʣʘʸʪʛʘʥ 

ʧʘʭʪʘ ʪʦʣʘʩʠʥʠʥʛ 90 % ʠ ʤʘʜʘʥʠʡ G. hirsutum L. ʪʫʨʠʛʘ ʪʝʛʠʰʣʠ. נ˄ʟʘ 

ʩʝʣʝʢʮʠʷʩʠʜʘ ʩʝʨ״ʦʩʠʣ, ʶץʦʨʠ ʯʠץʠʤʣʠ ʚa ʩʠʬʘʪʣʠ ʪʦʣʘ ʙʝʨʫʚʯʠ, ʰʫ ʙʠʣʘʥ ʙʠʨʛʘ 

ʵʨʪʘʧʠʰʘʨ ʥʘʚʣʘʨʥʠ ʷʨʘʪʠʰ ʚʘ ʠʰʣʘʙ ʯʠץʘʨʠʰʛʘ ʢʝʥʛ ʪʘʜʙʠץ ץʠʣʠʰ ʤʫ״ʠʤ 

ʚʘʟʠʬʘʣʘʨʜʘʥ ʙʠʨʠʜʠʨ. 

ʄʘʚʟʫ ʶʟʘʩʠʜʘʥ ʪʘ״ʣʠʣ ʵʪʠʣʛʘʥ ʤʘʥʙʘʘʣʘʨʜʘ ״ʘʤ ʪʦʣʘ ʯʠץʠʤʠʥʠ ʪʘʜץʠץ 

ʵʪʠʰʛʘ ʘʣʦ״ʠʜʘ ʘ״ʘʤʠʷʪ ץʘʨʘʪʠʣʛʘʥ. 

ʊʘʜץʠץʦʪʣʘʨʠʤʠʟʜʘ ס˄ʟʘʥʠʥʛ ʅʘʤʘʥʛʘʥ-77 ʥʘʚʠ ʚa T-1336 ʪʠʟʤʘʩʠʜʘʛʠ 

ʪʦʣʘ ʯʠץʠʤʠ ʙʝʣʛʠʩʠʥʠʥʛ 2020 ʡʠʣʜʘʛʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠ ʪʘ״ʣʠʣ ץʠʣʜʠʢ. ʊʘʜץʠץ 

ʵʪʠʣʘʸʪʛʘʥ ס˄ʟʘ ʥʘʤʫʥʘʣʘʨʠʥʠʥʛ ʪʦʣʘ ʯʠץʠʤʠ ʙʝʣʛʠʩʠʥʠʥʛ ʫʤʫʤʠʡ 

ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʛʘ ʢ˄ʨʘ ʙʠʨ-ʙʠʨʠʜʘʥ ץʠʸʩʠʡ ʬʘʨץʣʘʥʠʰʠʥʠ ʘʢʩ ʝʪʪʠʨʫʚʯʠ 

ʤʘʲʣʫʤʦʪʣʘʨʛʘ ʢ˄ʨʘ, ʛʝʥʦʪʠʧʣʘʨʥʠʥʛ ʪʦʣʘ ʯʠץʠʤʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʜʘ 0,9 ʷʲʥʠ 

ʜʝʷʨʣʠ 1 % ʛʘ ʷץʠʥ ʬʘʨץʣʘʥʠʰ ʢʫʟʘʪʠʣʛʘʥ. 

ʊʘ״ʣʠʣʜʘʛʠ ʙʝʣʛʠ ʙ˄ʡʠʯʘ ʧʦʧʫʣʷʮʠʷʥʠʥʛ ˄ʟʛʘʨʫʚʯʘʥʣʠʢ ʢ˄ʣʘʤʠʜʘ ״ʘʤ 

ʛʝʥʦʪʠʧʣʘʨ ˄ʨʪʘʩʠʜʘ ʢʠʯʠʢ ʢ˄ʨʩʘʪʢʠʯʣʘʨʜʘ ʬʘʨץʣʘʥʠʰ ʥʘʤʦʸʥ ʙ˄ʣʛʘʥ. 

mailto:igebr_conference@yahoo.com
http://www.genetika.uz/
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ʆʣʠʥʛʘʥ ʤʘʲʣʫʤʦʪʣʘʨʛʘ ʢ˄ʨʘ, ʊ-1336 ʪʠʟʤʘʩʠʥʠʥʛ ʪʘ״ʣʠʣʜʘʛʠ ʙʝʣʛʠ 

ʙ˄ʡʠʯʘ ʧʦʧʫʣʷʮʠʷ ʪʘʨʢʠʙʠʜʘ 39.1-40.0 ʚʘ 40.1-41.0 % ʣʠ ʪʦʣʘ ʯʠץʠʤʠʛʘ ʵʛʘ 

ʙ˄ʣʛʘʥ ˄ʩʠʤʣʠʢ ʛʫʨʫ״ʣʘʨʠʥʠʥʛ ʤʘʚʞʫʜʣʠʛʠ, ʘʛʘʨ ʢʝʣʛʫʩʠʜʘ ʫʰʙʫ ʪʠʟʤʘ ʫʩʪʠʜʘ 

ʙʦʰץʘ ʙʝʣʛʠʣʘʨʥʠ ʧʘʩʘʡʪʠʨʠʙ ʶʙʦʨʤʘʛʘʥ ״ʦʣʜʘ, ʘʡʥʘʥ ʪʦʣʘ ʯʠץʠʤʠʥʠ ʢ˄ʪʘʨʠʰ 

ʤʘץʩʘʜʠʜʘ ʛʝʥʝʪʠʢ-ʩʝʣʝʢʮʠʦʥ ʠʰʣʘʨʠ ʜʘʚʦʤ ʵʪʪʠʨʠʣʘʜʠʛʘʥ ʙ˄ʣʩʘ, ʫʰʙʫ ʙʝʣʛʠʥʠ 

ʪʠʟʤʘ ʛʝʥʦʪʠʧʠʜʘ ʷʥʘʜʘ ʶץʦʨʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨʜʘ ʰʘʢʣʣʘʥʪʠʨʠʰ ʠʤʢʦʥʠ 

ʤʘʚʞʫʜʣʠʛʠʥʠ ʘʥʛʣʘʪʘʜʠ. 

ʖץʦʨʠʜʘʛʠʣʘʨʜʘʥ ʢʝʣʠʙ ʯʠץʠʙ, ʰʫʥʜʘʡ ʭʫʣʦʩʘ ץʠʣʠʰʠʤʠʟ ʤʫʤʢʠʥʢʠ, 

ʤʘץʦʣʘʜʘ ʪʘ״ʣʠʣ ץʠʣʠʥʛʘʥ ס˄ʟʘ ʪʠʟʤʘʩʠ ʪʦʣʘ ʯʠץʠʤʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ʙ˄ʡʠʯʘ 

ʠʞʦʙʠʡ ʘ״ʘʤʠʷʪʣʠ ʙ˄ʣʛʘʥ ʛʝʥʦʪʠʧʣʘʨʜʘʥ ʙʠʨʠʜʠʨ. ʋʰʙʫ ʪʠʟʤʘʥʠ ʢʝʣʛʫʩʠʜʘʛʠ 

ʛʝʥʝʪʠʢ-ʩʝʣʝʢʮʠʦʥ ʪʘʜץʠץʦʪʣʘʨʛʘ ʢʝʥʛ ʞʘʣʙ ʵʪʠʰʛʘ ʪʘʚʩʠʷ ʵʪʘʤʠʟ. 

 

ɹʀʈ ʂɶʉɸʂɼɸɻʀ ʇɸʍʊɸ ɺɸɿʅʀ ɹɽʃɻʀʉʀ ɺɸ ɶɿɻɸʈʋɺʏɸʅʃʀʂ 

ʂɶʃɸʄʀʅʀ G. HIRSUTUM L. ɻɽʅʆʊʀʇʃɸʈʀɼɸ ʅɸʄʆɪʅ 

ɹɶʃʀʐʀ 

ɸʟʠʤʦʚ ɸ.ɸ.1, ʕʨʛʘʰʝʚ O.ʈ.1, ʍʦʣʣʠʝʚ נ.ʏ.2, ɿʘʨʣʠʢʦʚ ɸ.ʐ.3 

1ɶʟʈ ʌɸ ɻʝʥʝʪʠʢʘ ʚʘ ˄ʩʠʤʣʠʢʣʘʨ ʵʢʩʧʝʨʠʤʝʥʪʘʣ ʙʠʦʣʦʛʠʷʩʠ ʠʥʩʪʠʪʫʪʠ 

ɶʟʙʝʢʠʩʪoʥ, ʊʦʰʢʝʥʪ ʚʠʣʦʷʪʠ, פʠʙʨʘʡ ʪʫʤʘʥʠ, ʖץʦʨʠ ʶʟ 
2ɶʟʈ פʍɺ ɶʩʠʤʣʠʢʣʘʨ ʛʝʥʝʪʠʢ ʨʫʩʫʨʩʣʘʨʠ ʠʣʤʠʡ ʪʘʜץʠץʦʪ ʠʥʩʪʠʪʫʪʠ 

ɶʟʙʝʢʠʩʪʦʥ, ʊʦʰʢʝʥʪ ʚʠʣʦʷʪʠ, פʠʙʨʘʡ ʪʫʤʘʥʠ, ɺʀʈ ʢ˄ʯʘʩʠ, 1 
3ɶʟʈ פʍɺ ʊʦʰʢʝʥʪ ɼʘʚʣʘʪ ɸʛʨʘʨ ʋʥʠʚʝʨʩʠʪʝʪʠ.ɶʟʙʝʢʠʩʪʦʥ, 

ɶʟʙʝʢʠʩʪʦʥ,ʊʦʰʢʝʥʪ ʚ., פʠʙʨʘʡ ʪ., ʉʘʣʘʨ ץ., ʋʥʠʚʝʨʩʠʪʝʪ ʢ˄ʯʘʩʠ, 2 

e-mail: igebr_anruz@genetika.uz 

 ʠʩʦʙʣʘʥʛʘʥ ʙʝʣʛʠ״ ʠʤ״ʟʘʥʠʥʛ ʩʝʣʝʢʮʠʦʥ ʘʰʸʣʘʨʠʜʘʛʠ ʭ˄ʞʘʣʠʢ ʫʯʫʥ ʤʫ˄נ

ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʜʘʥ ʙʠʨʠ ʙ˄ʣʛʘʥ ʙʠʨ ʜʦʥʘ ʢ˄ʩʘʢʜʘʛʠ ʧʘʭʪʘ ʦסʠʨʣʠʛʠʥʠ ˄ʨʛʘʥʠʰʛʘ 

ʛʝʥʝʪʠʢ-ʩʝʣʝʢʮʠʦʥ ʡ˄ʥʘʣʠʰʜʘʛʠ ʠʟʣʘʥʠʰʣʘʨʜʘ ʘʣʦ״ʠʜʘ ʫʨסʫ ʙʝʨʠʣʘʜʠ. ʏʫʥʢʠ, 

ʠʰʣʘʙ ʯʠץʘʨʠʰ ʪʠʟʠʤʠʛʘ ʪʘʜʙʠץ ʵʪʠʣʛʘʥ ס˄ʟʘ ʛʝʥʦʪʠʧʣʘʨʠʥʠʥʛ ״ʦʩʠʣʜʦʨʣʠʢ 

ʠʤʢʦʥʠʷʪʣʘʨʠʥʠ ʦʣʜʠʥʜʘʥ ʪʘʭʤʠʥ ץʠʣʠʰ ʤʫʤʢʠʥ ʙ˄ʣʘʜʠ. 

ʖץʦʨʠʜʘ ʢʝʣʪʠʨʠʙ ˄ʪʠʣʛʘʥ ʤʫʣʦ״ʘʟʘʣʘʨʛʘ ʤʦʥʘʥʜ ʨʘʚʠʰʜʘ ʤʘʟʢʫʨ 

ʤʘץʦʣʘʜʘ ״ʘʤ ˄ʨʪʘ ʪʦʣʘʣʠ ס˄ʟʘʥʠʥʛ ʥʘʚ ʚʘ ʪʠʟʤʘʣʘʨʠʛʘ ʤʘʥʩʫʙ ʙ˄ʣʛʘʥ ʫʯ ʘʚʣʦʜ 

mailto:igebr_conference@yahoo.com
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ʧʦʧʫʣʷʮʠʷʣʘʨʠʥʠʥʛ ˄ʩʠʤʣʠʢʣʘʨʠʜʘʥ 2020-2022 ʡʠʣʣʘʨʜʘ ʪʝʨʠʙ ʦʣʠʥʛʘʥ ʧʘʭʪʘ 

 .ʠʣʠʥʜʠץ ʣʠʣ״ʦʤʠʡ ʪʘץץʦʩʠʣʠʥʠʥʛ ʙʠʨ ʜʦʥʘ ʢ˄ʩʘʢ ʚʘʟʥʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ʪʘ״

ʄʘʲʣʫʤ ʙ˄ʣʠʰʠʯʘ, ʫʰʙʫ ʪʘʜץʠץʦʪ ʡʠʣʣʘʨʠʜʘ ʫʤʫʤʠʡ ˄ʨʪʘʯʘ ʢ˄ʨʩʘʪʢʠʯʣʘʨ 

ʙ˄ʡʠʯʘ ʶץʦʨʠʜʘʥ ʧʘʩʪʛʘ ʪʦʤʦʥ ʢʝʪʤʘ-ʢʝʪʣʠʢʥʠ ɹʫʭʦʨʦ-102, ʊ-1278, ʊ-1391, 

ʄʝ״ʥʘʪ, ʊ-41, ʊ-19, ʊ-8588, ʊ-1326, ʊ-1477, ʉ-8290, ʂʝʣʘʞʘʢ, ʖʣʜʫʟ, ʍʦʨʘʟʤ-

127, ʉʫʣʪʦʥ, ɸʅ-ɹʦʸʚʫʪ-2, ɶʟʌɸ-707, ʊ-1336, ʊ-1777, ɶʟʌɸ-710, ʉ-6524, ʊ-1470 

ʚʘ ʅʘʤʘʥʛʘʥ-77 ʢʘʙʠ ʰʘʢʣʣʘʨʠ ʥʘʤʦʸʥ ʵʪʛʘʥ. 

ɹʝʣʛʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ʙ˄ʡʠʯʘ ʧʦʧʫʣʷʮʠʷʥʠʥʛ ˄ʟʛʘʨʫʚʯʘʥʣʠʢ ʢ˄ʣʘʤʠ 2020 

ʡʠʣʜʘ ʊ-19, ʊ-1777 ʚʘ ʖʣʜʫʟ ʢʘʙʠ ʰʘʢʣʣʘʨʜʘ ʵʥʛ ʶץʦʨʠ, ʘʥʜʦʟʘ ʅʘʤʘʥʛʘʥ-77 

ʥʘʚʠʜʘ ʵʩʘ ʧʘʩʪ, 2021 ʡʠʣʜʘ ʊ-1470, ʊ-1477 ʚʘ ʊ-8588 ʪʠʟʤʘʣʘʨʠʜʘ ʶץʦʨʠ, ɶʟʌɸ-

710 ʚʘ ʅʘʤʘʥʛʘʥ-77 ʩʠʥʛʘʨʠ ʰʘʢʣʣʘʨʜʘ ʵʥʛ ʧʘʩʪ ʤʘʲʣʫʤʦʪʣʘʨ ʘʥʠץʣʘʥʛʘʥ ʙ˄ʣʩʘ, 

2022 ʡʠʣʜʘ ˄ʩʪʠʨʠʣʛʘʥ ʧʦʧʫʣʷʮʠʷʣʘʨʜʘ ʉ-6524 ʥʘʚʠ, ʊ-1326 ʚʘ ʊ-1278 

ʪʠʟʤʘʣʘʨʠʜʘ ʶץʦʨʠ, ʊ-19 ʪʠʟʤʘʩʠ ʚʘ ʘʥʜʦʟʘ ʥʘʚʠʜʘ ʧʘʩʪ ״ʦʣʘʪʥʠʥʛ ʤʘʚʞʫʜʣʠʛʠ 

ʘʥʠץʣʘʥʛʘʥ. 

2021 ʡʠʣʛʠ ʪʘʜץʠץʦʪʣʘʨʜʘ ˄ʟʛʘʨʫʚʯʘʥʣʠʢ ʢ˄ʣʘʤʠʥʠʥʛ ʘʥʜʦʟʘʛʘ ʥʠʩʙʘʪʘʥ 

ʙʘʣʘʥʜ ʢ˄ʨʩʘʪʢʠʯʣʘʨ ʙʠʣʘʥ ʬʘʨץʣʘʥʛʘʥ ʥʘʚ ʚʘ ʪʠʟʤʘʣʘʨʥʠʥʛ ʤʘʲʣʫʤʦʪʣʘʨʠ 

ʶץʦʨʠʜʘʥ ʧʘʩʪʛʘ ʪʦʤʦʥ ץʫʡʠʜʘʛʠ ʢʝʪʤʘ-ʢʝʪʣʠʢʜʘ ʊ-1470, ʊ-1477, ʊ-8588, ʊ-1777, 

ʍʦʨʘʟʤ-127, ɹʫʭʦʨʦ-102, ʂʝʣʘʞʘʢ, ʊ-1278, ʊ-1391, ʊ-41, ʊ-1326, ʊ-1336 ʚʘ ɸʅ-

ɹʦʸʚʫʪ-2 ʩʠʥʛʘʨʠ ʛʝʥʦʪʠʧʣʘʨʠʜʘ ʘʥʠץʣʘʥʜʠ. ʊʘ״ʣʠʣ ʵʪʠʣʛʘʥ ס˄ʟʘ ʰʘʢʣʣʘʨʠʜʘʥ 

ʬʘץʘʪ ɶʟʌɸ-710 ʥʘʚʠʜʘ ʘʥʜʦʟʘʛʘ ʥʠʩʙʘʪʘʥ ʧʘʩʪ ʢ˄ʨʩʘʪʢʠʯʣʘʨ ʢʫʟʘʪʠʣʛʘʥ. 

2022 ʡʠʣʜʘ ʧʘʨʚʘʨʠʰʣʘʥʛʘʥ ʧʦʧʫʣʷʮʠʷʣʘʨ ʙ˄ʡʠʯʘ ˄ʟʛʘʨʫʚʯʘʥʣʠʢ ʢ˄ʣʘʤʠ 

ʉ-6524, ʊ-1326, ʊ-1278, ʊ-1391, ʄʝ״ʥʘʪ, ʉʫʣʪʦʥ, ʖʣʜʫʟ, ʊ-1477, ʊ-1336, ʊ-1777, 

ʉ-8290, ʊ-1470 ʚʘ ɶʟʌɸ-707 ʢʘʙʠ ʘʰʸʣʘʨʜʘ ʘʥʜʦʟʘ ʚʘ ʙʦʰץʘ ʰʘʢʣʣʘʨʛʘ 

 .ʣʘʥʛʘʥץʦʨʠ ʤʘʲʣʫʤʦʪʣʘʨʥʠʥʛ ʧʘʡʜʦ ʙ˄ʣʛʘʥʣʠʛʠ ʘʥʠץʠʸʩʣʘʛʘʥʜʘ ʶץ
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G. HIRSUTUM L. ʅʀʅɻ ɸʁʈʀʄ ɹɽʃɻʀʃɸʈʀ ʂɶʈʉɸʊʂʀʏʃɸʈʀʅʀ 

ʇʆʇʋʃʗʎʀʗʃɸʈ ʌɽʅʆʊʀʇʀɼɸ ʌɸʈפʃɸʅʀʐʀ 

ɸʣʠץʫʣʦʚ ʕ.ʆ.1, ʕʨʛʘʰʝʚ O.ʈ.1, ʍʦʣʣʠʝʚ נ.ʏ.2, ɿʘʨʣʠʢʦʚ ɸ.ʐ.3 

1ɶʟʈ ʌɸ ɻʝʥʝʪʠʢʘ ʚʘ ˄ʩʠʤʣʠʢʣʘʨ ʵʢʩʧʝʨʠʤʝʥʪʘʣ ʙʠʦʣʦʛʠʷʩʠ ʠʥʩʪʠʪʫʪʠ 

ɶʟʙʝʢʠʩʪoʥ, ʊʦʰʢʝʥʪ ʚʠʣʦʷʪʠ, פʠʙʨʘʡ ʪʫʤʘʥʠ, ʖץʦʨʠ ʶʟ 
2ɶʟʈ פʍɺ ɶʩʠʤʣʠʢʣʘʨ ʛʝʥʝʪʠʢ ʨʫʩʫʨʩʣʘʨʠ ʠʣʤʠʡ ʪʘʜץʠץʦʪ ʠʥʩʪʠʪʫʪʠ 

ɶʟʙʝʢʠʩʪʦʥ, ʊʦʰʢʝʥʪ ʚʠʣʦʷʪʠ, פʠʙʨʘʡ ʪʫʤʘʥʠ, ɺʀʈ ʢ˄ʯʘʩʠ, 1 
3ɶʟʈ פʍɺ ʊʦʰʢʝʥʪ ɼʘʚʣʘʪ ɸʛʨʘʨ ʋʥʠʚʝʨʩʠʪʝʪʠ.ɶʟʙʝʢʠʩʪʦʥ, 

ɶʟʙʝʢʠʩʪʦʥ,ʊʦʰʢʝʥʪ ʚ., פʠʙʨʘʡ ʪ., ʉʘʣʘʨ ץ., ʋʥʠʚʝʨʩʠʪʝʪ ʢ˄ʯʘʩʠ, 2 

e-mail: igebr_anruz@genetika.uz 

ɶʨʪʘ ʪʦʣʘʣʠ ס˄ʟʘ ʛʝʥʦʪʠʧʣʘʨʠʜʘ ״ʦʩʠʣʜʦʨʣʠʢ, ʥʠ״ʦʣʣʘʨʜʘʛʠ ʫʤʫʤʠʡ 

ʢ˄ʩʘʢʣʘʨ ʩʦʥʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ץʘʥʯʘʣʠʢ ʜʘʨʘʞʘʜʘ ʶץʦʨʠ ʙ˄ʣʠʰʠ ʘ״ʘʤʠʷʪʣʠ 

ʙ˄ʣʩʘ, ˄ʰʘ ״ʦʩʠʣʥʠʥʛ ʢʝʯ ʢʫʟ ʧʘʡʪʣʘʨʠʜʘ ʥʘʤʦʸʥ ʙ˄ʣʘʜʠʛʘʥ ʩʦʚʫ״ ץʘʤʜʘ ʸסʠʥ-

ʩʦʯʠʥʣʘʨʥʠʥʛ ʙʦʰʣʘʥʠʰʠ ʜʘʚʨʣʘʨʠʛʘ ץʦʣʤʘʩʜʘʥ ʦʯʠʣʘʜʠʛʘʥ ץʠʩʤʠʥʠʥʛ ʬʦʠʟʠ 

ʫʥʜʘʥʜʘ ʤʫ״ʠʤ ʘ״ʘʤʠʷʪ ʢʘʩʙ ʵʪʘʜʠ. ʐʫ ʙʦʠʩʜʘʥ ״ʘʤ ʢʝʡʠʥʛʠ ʙʠʨ ʥʝʯʘ ˄ʥ 

ʡʠʣʣʘʨʜʘʥ ʙʫʸʥ ס˄ʟʘʥʠʥʛ ʥʘʚ ʚʘ ʪʠʟʤʘʣʘʨʠʜʘ ״ʦʩʠʣʜʦʨʣʠʢ, ʩʠʬʘʪ ״ʘʤʜʘ 

ʵʨʪʘʧʠʰʘʨʣʠʢ ʢʘʙʠ ʞʠ״ʘʪʣʘʨʥʠ ʙʠʨ ʛʝʥʦʪʠʧʛʘ ʞʘʤʣʘʰ ʤʘץʩʘʜʠʜʘ ʢ˄ʧʣʘʙ ʠʣʤʠʡ 

ʠʟʣʘʥʠʰʣʘʨ ʦʣʠʙ ʙʦʨʠʣʤʦץʜʘ. ɸʤʤʦ ʰʫ ʙʠʣʘʥ ʙʠʨ ץʘʪʦʨʜʘ ʫʰʙʫ ʡ˄ʣʜʘ ʢ˄ʧʣʘʙ 

 ʘʥʜʘʡץ ʘʨ״ ʘʤ ʙʦʨʢʠ, ʙʫ ï״ ʦʥʫʥʠʷʪץ ʠʣʘʜʠʛʘʥ ʪʘʙʠʠʡץ ʠʡʠʥʯʠʣʠʢʣʘʨʥʠ ʧʘʡʜʦץ

˄ʩʠʤʣʠʢ ʪʫʨʠ ʩʠʥʛʘʨʠ ס˄ʟʘʜʘ ״ʘʤ ʵʨʪʘʧʠʰʘʨʣʠʢ ʭʫʩʫʩʠʷʪʠʥʠʥʛ ʦʰʛʘʥʠ ʩʘʡʠʥ 

 .ʦʩʠʣʜʦʨʣʠʢ ʚʘ ʩʠʬʘʪ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠʥʛ ʧʘʩʘʡʠʙ ʙʦʨʠʰʠ ʢʫʟʘʪʠʣʘʜʠ״

ʊʘʜץʠץʦʪʯʠʣʘʨʥʠʥʛ ʘʩʦʩʠʡ ʤʘץʩʘʜ ʚʘ ʚʘʟʠʬʘʣʘʨʠ ״ʘʤ ʵʩʘ ʘʡʥʘʥ ʰʫ ʪʘʙʠʠʡ 

 ʣʘʥʠʰʛʘ ʵʛʘ ʙ˄ʣʛʘʥסʦʣʜʘ ʙʠʨ-ʙʠʨʠʛʘ ʪʝʩʢʘʨʠ ʙʦ״ ʦʥʫʥʠʷʪʥʠ ʙʫʟʛʘʥץ

ʙʝʣʛʠʣʘʨʥʠʥʛ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠʥʠ ʷץʠʥʣʘʰʪʠʨʠʰ ʚʘ ʙʠʪʪʘ ʛʝʥʦʪʠʧʛʘ ʞʘʤʣʘʰ 

 .ʠʩʦʙʣʘʥʘʜʠ״

ʊʘʜץʠץʦʪʣʘʨʠʤʠʟʜʘʥ ʦʣʠʥʛʘʥ ʤʘʲʣʫʤʦʪʣʘʨʛʘ ʢ˄ʨʘ, 2021 ʡʠʣʜʘ ˄ʨʛʘʥʠʣʛʘʥ 

˄ʩʠʤʣʠʢʣʘʨʥʠʥʛ ʫʤʫʤʠʡ ʢ˄ʩʘʢʣʘʨʠ ʩʦʥʠ ɶʟʌɸ-710 ʚʘ ʊ-1336 ʪʠʟʤʘʩʠʜʘ ʘʥʜʦʟʘ 

ʅʘʤʘʥʛʘʥ-77 ״ʘʤʜʘ ʪʘ״ʣʠʣʜʘʛʠ ʙʦʰץʘ ʰʘʢʣʣʘʨʛʘ ʥʠʩʙʘʪʘʥ ʠʞʦʙʠʡ, ʙʦʰץʘ 

ʛʝʥʦʪʠʧʣʘʨʥʠʥʛ ʙʘʨʯʘʩʠʜʘ ʘʥʜʦʟʘʛʘ ʪʘץץʦʩʣʘʛʘʥʜʘ ʧʘʩʪ ʤʘʲʣʫʤʦʪʣʘʨʥʠ ʘʢʩ 

mailto:igebr_conference@yahoo.com


ñGenetika, genomika va biotexnologiyaning zamonaviy muammolariò anjumani toóplami. 

 
 
 

171 

ʵʪʪʠʨʛʘʥ. 

ʇʦʧʫʣʷʮʠʷʥʠʥʛ ˄ʟʛʘʨʫʚʯʘʥʣʠʢ ʢ˄ʣʘʤʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ ʫʤʫʤʠʡ ʢ˄ʩʘʢʣʘʨ 

ʩʦʥʠ ʙʝʣʛʠʩʠ ʙ˄ʡʠʯʘ ʶץʦʨʠʜʘʥ ʧʘʩʪʛʘ ʪʦʤʦʥ ʢʝʪʤʘ-ʢʝʪʣʠʢʜʘ ʊ-1326, ʄʝ״ʥʘʪ, ʉ-

8290, ʊ-1470, ʉ-6524, ʍʦʨʘʟʤ-127, ʂʝʣʘʞʘʢ, ʊ-1777, ɹʫʭʦʨʦ-102, ʖʣʜʫʟ, 

ʅʘʤʘʥʛʘʥ-77, ʊ-19, ɶʟʌɸ-707, ʊ-1278, ʉʫʣʪʦʥ, ɸʅ-ɹʦʸʚʫʪ-2, ʊ-1336, ʊ-1391, ʊ-

8588, ʊ-41, ɶʟʌɸ-710 ʚʘ ʊ-1477 ʢʘʙʠ ʰʘʢʣʣʘʨʠʜʘ ʥʘʤʦʸʥ ʙ˄ʣʛʘʥ. 

ʊʘ״ʣʠʣʜʘʛʠ ʛʝʥʦʪʠʧʣʘʨʥʠʥʛ 10 ʩʝʥʪʷʙʨ ״ʦʣʘʪʠʛʘ ʢ˄ʨʘ ʦʯʠʣʛʘʥ ʢ˄ʩʘʢʣʘʨʠ 

ʩʦʥʠ ʙ˄ʡʠʯʘ ʠʞʦʙʠʡʜʘʥ ʩʘʣʙʠʡʛʘ ʪʦʤʦʥ ʢʝʪʤʘ-ʢʝʪʣʠʢʥʠ ʉ-8290, ʖʣʜʫʟ, 

ʂʝʣʘʞʘʢ, ʊ-1336, ʊ-41, ʊ-19, ʊ-1391, ʊ-1278, ʊ-8588, ɸʅ-ɹʦʸʚʫʪ-2,ɶʟʌɸ-707, ʉ-

6524, ʊ-1777, ʊ-1477, ʊ-1326, ʄʝ״ʥʘʪ, ʉʫʣʪʦʥ, ʊ-1470, ɶʟʌɸ-710, ʅʘʤʘʥʛʘʥ-77, 

ʍʦʨʘʟʤ-127 ״ʘʤʜʘ ɹʫʭʦʨʦ-102 ʢʘʙʠ ʥʘʚ ʚʘ ʪʠʟʤʘʣʘʨ ʘʢʩ ʵʪʪʠʨʛʘʥ. 

ʊʘʜץʠץ ʵʪʠʣʘʸʪʛʘʥ ס˄ʟʘ ʛʝʥʦʪʠʧʣʘʨʠʥʠʥʛ ʪʘ״ʣʠʣʜʘʛʠ ʢ˄ʨʩʘʪʢʠʯʣʘʨʠ 

ʙ˄ʡʠʯʘ ʧʦʧʫʣʷʮʠʷʥʠʥʛ ˄ʟʛʘʨʫʚʯʘʥʣʠʢ ʢ˄ʣʘʤʠ ɶʟʌɸ-710, ʖʣʜʫʟ, ʊ-1477, ɶʟʌɸ-

707, ʊ-1326, ʊ-8588, ʊ-1336, ʊ-1391, ʊ-19, ʍʦʨʘʟʤ-127, ʊ-1278, ɸʅ-ɹʦʸʚʫʪ-2, ʊ-

1777, ʊ-1470, ʊ-41 ʢʘʙʠ ʰʘʢʣʣʘʨʜʘ ʘʥʜʦʟʘʛʘ ʥʠʩʙʘʪʘʥ ʶץʦʨʠ, ɹʫʭʦʨʦ-102, 

ʉʫʣʪʦʥ, ʂʝʣʘʞʘʢ, ʄʝ״ʥʘʪ, ʉ-8290 ʚʘ ʉ-6524 ʥʘʚʣʘʨʠʜʘ ʵʩʘ ʧʘʩʪ ״ʦʣʘʪʜʘ ʥʘʤʦʸʥ 

ʙ˄ʣʛʘʥʠ ʘʥʠץʣʘʥʜʠ. 

ʖץʦʨʠʜʘ ʢʝʣʪʠʨʠʣʛʘʥ ʪʘ״ʣʠʣʠʡ ʤʘʲʣʫʤʦʪʣʘʨʜʘʥ ʢʝʣʠʙ ʯʠץץʘʥ ״ʦʣʜʘ 

ʪʘʲʢʠʜʣʘʰ ʤʫʤʢʠʥʢʠ, ʫʰʙʫ ʪʘʜץʠץʦʪ ʡʠʣʠʜʘ ɶʟʌɸ-710, ʊ-1336 ״ʘʤʜʘ ʅʘʤʘʥʛʘʥ-

77 ʩʠʥʛʘʨʠ ʛʝʥʦʪʠʧʣʘʨ ʫʤʫʤʠʡ ״ʦʩʠʣʜʦʨʣʠʢ, ʉ-8290, ʖʣʜʫʟ ʚʘ ʂʝʣʘʞʘʢ ʥʘʚʣʘʨʠ 

ʵʩʘ ʵʨʪʘʧʠʰʘʨʣʠʢ ʞʠ״ʘʪʣʘʨʠʛʘ ʢ˄ʨʘ ʙʦʰץʘ ʥʘʤʫʥʘʣʘʨʛʘ ʥʠʩʙʘʪʘʥ ʫʩʪʫʥʣʠʢʥʠ 

ʧʦʧʫʣʷʮʠʷ ʬʝʥʦʪʠʧʠʜʘ ʥʘʤʦʸʥ ʵʪʛʘʥ. 
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ʆʎɽʅʂɸ ʉʆʃɽʋʉʊʆʁʏʀɺʆʉʊʀ ʍʃʆʇʏɸʊʅʀʂɸ 

ʄɽʊʆɼʆʄ ʂʃɸʉʊɽʈʅʆɻʆ ɸʅɸʃʀɿɸ 

ɸʟʠʤʦʚ ɸ.ɸ., ʋʩʤʘʥʦʚ ɼ.ʕ., ɸʙʜʫʢʘʨʠʤʦʚ ʐ.C., ɹʫʨʠʝʚ ɿ.ʊ. 

ʎʝʥʪʨ ʛʝʥʦʤʠʢʠ ʠ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ ɸʅ ʈʋʟ 

ʋʟʙʝʢʠʩʪʘʥ, ʊʘʰʢʝʥʪʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʠʙʨʘʡʩʢʠʡ ʨʘʡʦʥ, ʫʣ. ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ, 2 

e-mail: googlazimov@gmail.com 

ɺʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ ʚ ʧʦʯʚʝ ʚʣʠʷʝʪ ʥʘ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ ʠ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʟʘʜʝʨʞʢʠ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʭʣʦʧʯʘʪʥʠʢʘ, ʘ ʵʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʠ ʥʘ ʧʨʠʨʦʩʪ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʩʦʣʝʡ ʨʝʟʢʦ ʩʦʢʨʘʱʘʝʪʩʷ ʩ ʧʦʩʣʝʜʩʪʚʠʝʤ ʥʘʨʫʰʝʥʠʷ ʬʦʪʦʩʠʥʪʝʟʘ. 

ʋʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ ʣʠʩʪʘ (ʋʇʇʃ) ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʣʴʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʩʦʜʝʨʞʘʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʤʝʟʦʩʪʨʫʢʪʫʨʳ ʣʠʩʪʘ. ɺ ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʬʦʪʦʩʠʥʪʝʟʘ ʨʘʩʪʝʥʠʡ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʚʳʰʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʙʱʝʠʟʚʝʩʪʥʦ ʦʩʦʙʘʷ ʨʦʣʴ ʦʙʱʝʡ 

ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. 

ʋʯʝʥʳʝ ʎʝʥʪʨʘ ʛʝʥʦʤʠʢʠ ʠ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ ɸʅ ʈʋʟ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʟʘʥʠʤʘʶʪʩʷ ʧʦʠʩʢʦʤ ʦʪʙʦʨʘ ʩʦʣʝʫʩʪʦʡʯʠʚʳʭ ʣʠʥʠʠ ʠ ʩʦʨʪʦʚ ʭʣʦʧʯʘʪʥʠʢʘ 

ʤʝʪʦʜʘʤʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʛʝʥʦʚ ʨʝʛʫʣʠʨʫʶʱʠʭ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʘ ʛʨʫʧʧʘ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʘʷ 

ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʩʫʤʤʘ ʩʫʣʴʬʘʪʥʳʭ ʠ ʭʣʦʨʠʜʥʳʭ ʩʦʣʝʡ ʥʘ 100 ʛ. ʧʦʯʚʝ 

Salt_100, ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ SurfaseDensity ʠ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ 

ʧʣʘʩʪʠʥʢʠ ʢʫʩʪʘ LeafSurface, ʠ ʩʫʭʘʷ ʤʘʩʩʘ ʣʠʩʪʘ ʭʣʦʧʯʘʪʥʠʢʘ SubstantContent, 

ʧʦʣʫʯʝʥʥʘʷ ʠʟ ʠʩʪʦʯʥʠʢʘ. 

ʄʝʪʦʜ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʤʥʦʛʦʤʝʨʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʫʞʝ ʥʘʰʝʜʰʠʤ 

ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. 

ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʠ ʦʙʨʘʟʮʳ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʛʨʫʧʧʳ ʭʣʦʧʯʘʪʥʠʢʘ ʤʝʪʦʜʦʤ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘʤʠ ʙʳʣʠ 
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