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KIRISH (falsafa doktori (PhD) dissertasiyasi annotasiyasi)

Dissertatsiya mavzusining dolzarbligi va zarurati. Dunyoda bugungi
kundagi mamlakatlar orasida global darajadagi mahsulotlar almashinuvining ortib
borishi yer yuzida pomidor singari muhim qishloq xo'jalik o'simligini
kasallantiruvchi viruslar sonining kun sayin ortib borishiga sabab bo.lmoqda.
Natijada, pomidor ekini vegetatsiyasining qisqarishi va mahsulot sifatining
yomonlashishi kabi salbiy oqibatlar qishloq xo'jaligida iqtisodiy zarar
keltirmoqda. Shunday qilib, qishloq xoJaligi ekinlarini zararlaydigan fitopatogen
viruslami tezkor aniqlash uchun zamonaviy diagnostika usullaridan, masalan, pZR
usulidan foydalanishning ilmiy va amaliy ahamiyati katta, bu virus tarqalishining
oldini olish va yuqori sifatli barqaror qishloq xoJaligi mahsulotlarini ishlab
chiqarish uchun muhimdir.

Jahonda pomidor o'simligini kasallantiruvchi fitoviruslami aniqlash
va xususiyatlarini o'rganish, molekulyar identifikatsiyalash hamda qarshi kurash
choralarini ishlab chiqish borasida muhim ilmiy izlanishlar olib borilmoqda.
Pomidor mevasining jigarrang bujmayishi virusi butun dunyoda keng tarqalgan
pomidor hosildorligiga karta zarw keltiruvchi viruslardan biri bo.lib, bugungi
kungacha bu virusning tarqalishi, biologiyasi, molekulyar-genetik xususiyatlarini
aniqlash, virusning o'simlik fiziologik.xususiyatlariga ta'sirini baholash, iniau-ti
navlarni yaratish hamda zararini kamaytirishga katta e'tibor qaratilmoqda.

Mamlakatimizda ham pomidor (Lycopersicum esculentum Mill.) o,simlieini
kasallantiruvchi viruslami aniqlash, o'simlikni turli kasalliklardan himovalish.
zamonaviy ilm-fan yutuqlaridan foydalanib hosildorligini oshirish
va kasalliklami tezkor diagnostika qilish borasida muhim natijalarga erishildi.
Yangi o'zbekistonning taraqqiyot strategiyasida'Eksportbop mahsulotlar
yetishtirish, meva-sabzavotchilikni rivojlantirish, intensiv bog.lar va issiqxonalar
maydonini bir necha barobar kengaytirish hamda eksport salohiyatini oshirish"l
ustuvor vazifalar sifatida belgilangan. Ushbu vazifalar asosida pomidor
mevasining jigarrang bujmayishi virusini ajratish va uning molekulyar-genetik
xususiyatlarini o'rganish, yangi izolyallarini ro'yxatdan o'tkazish, oqsil qobig,i
sinteziga javobgar bo'lgan geni asosida diagnostika qilish, tarqalish yo,llari
va saqlanishini aniqlash hamda qarshi kurash choralarini ishlab .hiqirh muhim
ahamiyat kasb etadi.

o'zbekiston Respublikasi Prezidentining 2019-yil 2O-martdagi pe-4246-
sonli "o'zbekiston Respublikasida bog'dorchilik va issiqxona xoJaligini yanada
rivojlantirish chora-tadbirlari to'g'risidagi" earori va o.zbekiston Respuutitasi
Prezidentining 2019-y1l 20-oktyabrdagi pF-5g53-sonli ,,o.ibekiston
Respublikasida qishloq xo'jaligini rivojlantirishning 2020-2030-yillarga
mo'ljallangan strategiyasini tasdiqlash tog'risida"gi, 2021-yil l5-iyuldagi
PF-6262-sonli "Respublikada o'simliklar karantini va himoyasi tizimini tubdan
takomillashtirish chora-tadbirlari to'g'risidagi" Farmonlari, yazirlar

to'zbekiston Respublikasi Preadentining 2022 yil 28 ymvadagi pF-60-son *2022-2026 yilluga no.ljallmgm
Ymgi O'zbekiston ttraqqiyot strategiyasi tog,risiita"gi Fmoni



Mahakamasining 2022-yil 5-iyuldagi 361-son "Qishloq xoJaligi vazitligi
huzuridagi qishloq xoJaligida bilim va innovatsiyalar milliy markazining
,'sabzavot, poliz ekinlari va kartoshkachilik ilmiy-tadqiqot instituti faoliyatini
yanada rivojlantirish to'g'risida"gi qarori hamda mazkur faoliyatga tegishli

boshqa me'yoriy-huquqiy hujjatlarda belgilangan vazifalami amalga oshirish

uchun dissertatsiya tadqiqoti muayyan darajada xizmat qiladi.
Tadqiqotning respublika fan va texnologiyalari rivojlanishining

ustuvor yo'nalishlariga mosligi. Mazkur tadqiqot respublika fan va

texnologiyalar rivojlanishining "Qishloq xoJaligi, biotexnologiya, ekologiya
va atrof-muhit muhofazasi" ustuvor yo'nalishiga muvofiq bajarilgan.

Muammoning o'rganilganlik darajasi. Pomidor o'simligining virusli
kasalliklarini aniqlash va diagnostika qilish bo'yicha xorijda: F.Holmes (1935)'

M.Hollings va O.Stone (1973), H.Laterrot (1982),I.Hanssen (2010) va M'Lapidot
(2010) pomidorda keng tarqalgan Tomato yellow leaf curl virus (TYLCV)
infeksiyasi, N.Soler (2011), S.Panno (2012), S.Davino (2016) tomonidan
pomidorda uchraydigan yangi virus turlari aniqlanib, ularning molekulyar

diagnostikasi ustida, so'nggi yillarda Tomato brown rugose fruit virus (ToBMV)
bo'yicha izlanishlar N.Luria va A.Dombrovsky (2017), N.Salem (2019),

R.Alkowni (2020), S.Panno.(2020), B.Chanda va H.Fidan (2021) tomonidan olib
borilgan.

MDH mamlakatlarida o'simlik viruslarini o'rganish bo'yicha qator ilmiy
tadqiqotlar amalga oshirilgan. Jumladan, Rossiya Fanlar Akademiyasi akademigi

I.G.Atabekov rahbarligida S.Yu.Morozov (2001), O.Karpova (2006)'

R.V.Gnutova (2012), Yu.A.Shneyder (2021) va boshqa olimlar tomonidan
pomidorda uchraydigan tobamoviruslar va begomoviruslarning molekulyar-
genetik xususiyatlari, yangi shtammlarini aniqlash hamda ulaming oqsil tuzilishini
o'rganishga oid tadqiqotlar olib borilgan.

Mamlakatimizda o'simlik viruslarini aniqlash, ulaming xususiyatlarini

o'rganish va diagnostikasi bo'yicha bir qator olimlar tomonidan ilmiy izlanishlar

olib borilgan. Jumladan, Yu.I.Vlasov (1960), V.Mirzaahmedov (1964),

A.H.Vaxabov (1964), Q.S.Davronov (1984), Z'N.Qodirova (1992),

U.M.Jo'rayeva (1993), G.M.Umarova (2009), V.B.Fayziyev (2011)'

T.S.Xusanov (2020), T.H.Maxmudov (2023), D.T.Jovliyeva (2024),

Z.Sh.Sobirova (2024) tomonidan olib borilgan bo'lsa, pomidor o'simligini
kasallantiruvchi viruslar, jumladan tomat mozaikasi virusini o'rganish bo'yicha
B. J.Ahmadali y ev (2023) tomonidan tadqi qotlar ol ib borilgan'

Ammo, mamlakatimizda ToBRFVni ajratish, biologik xususiyatlarini

o'rganish, diagnostika qilish, rezervator o'simliklari va tarqalishini o'rganish

bo.yicha tadqiqotlar olib borilmagan. Shu bois, ushbu yo'nalishda olib boriladigan

tadqiqotlar virusga qarshi kurash chora-tadbirlarini ishlab chiqishda muhim amaliy

ahamiyat kasb etadi.
Tadqiqotning dissertatsiya bajarilgan oliy ta'lim yoki ilmiy tadqiqot

muassasasining ilmiy tadqiqot ishlari rejalari bilan bog'liqligi. chirchiq davlat

pedagogika universitetining "O'zbekiston iqlim sharoitida tarqalgan fitopatogen
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viruslami ajratish, xususiyatlarini o'rganish va diagnostika qilish" mavzusidagi
ilmiy tadqiqot ishlari rejasiga muvofiq bajarilgan.

Tadqiqotning maqsadi issiqxona sharoitida tarqalgan pomidor mevasining
jiganang bujmayishi virusining RNKsini ajratish, xususiyatlarini aniqlash
va molekulyar-genetik identifikatsiyalash hamda filogenetik shajarasini
yaratishdan iborat.

Tadqiqotning vazifalari:
Toshkent viloyati tumanlarida yopiq izolyatsiyalangan sharoitda

yetishtirilayotgan pomidor o'simliklarida virusga xos kasalliklami molekulyar-
genetik usullar yordamida monitoring qilish va tarqalish darajasini aniqlash;

ToBRFVni molekulyar diagnostika qilish hamda bioinformatik tahlillar
asosida fi logenetik shaj arasini yaratish;

ToBRFVning izolyatsiyalangan yopiq sharoitda tarqalishi, rezervatot
o'simliklari va tuproqda saqlanishini aniqlash;

virus zararini pomidor mevasi tarkibidagi muhim biologik moddalar
miqdoriga ta'sirini aniqlash orqali baholash;

import qilinayotgan pomidor urug'larida ToBMVni molekulyar genetik
usul yordamida aniqlash;

turli preparatlaming virusga ta'sir darajasini aniqlash va qarshi kurash
choralarini ishlab chiqish

Tadqiqotning obyekti sifatida respublikamizdagi issiqxonalarda tarqalgan
pomidor o'simligini kasallantiruvchi pomidor mevasining jigarrang bujmayishi
virusi (ToBRFV) izolyatlari olingan.

Tadqiqotning predmeti ToBRFVni ajratib olish, virusning pomidor
mevasi tarkibidagi muhim moddalarga va o'simlik fiziologik xususiyatlariga
ta'sirini o'rganish, rezervatorlarini aniqlash hamda molekulyar-genetik
identifikatsiyalash va fi logenetik shajarasini yaratish tashkil etgan.

Tadqiqotning usullari. Ilmiy tadqiqot ishida virusologik, fizik kimyoviy,
molekulyar-genetik, bioinformatik, statistika va qiyosiy tahlil usullaridan
foydalanilgan.

Tadqiqotning ilmiy yangiligi quyidagilardan iborat:
ToBRFV ilk bor Respublikamizda yopiq izolyasiyalangan sharoitda

pomidor o'simligi hosildorligi hamda meva sifatiga jiddiy zarar yetkazuvchi
fi tovirus sifatida aniqlangan;

virus "Tomato brown rugose fruit virus, M-24" izalyati komplekt genomi
va "ToBRFV Uzb_4.1" izolyatining esa oqsil qobig,i (Cp) sinteziga javobgar gen
uchastkasini sekvens qilish orqali molekulyar identifikatsiya qilingan hamda
bioinformatik tahlillar asosida filogenetik shajarasi yaratilgan va dunyoning
boshqa mintaqalarida tarqalgan izoly atlardan farqlanishi isbotlangan;

PZR tahlillari yordamida virusning oddiy jag'-jag' (Capsella bursa-pastoris
L.) va qoqio't (Taraxacum oficinale) kabi yangi tabiiy rezervator o'simliklari
aniqlangan;

ToBRFV *M-24" izolyatining Cp genini boshqa izolyatlar bilan qiyosiy
tahlili uning beshta uchastkasida nuqtali (Missense) mutatsiya mavjudligi
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aniqlangan va leysin (L) aminokislotasi glutaminga (Q), tiro:in (Y) aminokislotasi

aspartat kislotasiga (D), li:in (K) aminokislotasi asparaglrga (N), alanin (A)

aminokislotasi valinga (v), arginin (R) aminokislotasi esa seringa (s)

o' zgarganligi isbotlangan.
Tadqiqotning amaliy natijalari quyidagilardan iborat:
.,pomidor mevasi jiganang bujmayishi (ToBRFV) virusi diagnostikasi va

oldini olish choralari" nomli tavsiyanoma ishlab chiqilgau
vir.usning saqlanishi va tarqalishini aniqlash bo'yicha olib borilgan

tadqiqotlar natijasida. yopiq izolyatsiyalangan sharoitda zaratlangan tuproq. ekish

materiali - pomidor ko'chatlari. urug' asosiy infeksiya manbai. changlatuvchi

arllar (Bombus terrestris), mehnat qurollari va inson asosiy tarqatuvchi ekanligi

isbotlangan.
Tadqiqot natijalarining ishonchlitigi. Tadqiqotning ishonchliligi

zamonaviy virusologik, biotexnologik, molekulyar genetik usullardan

foydalaniiganligi, ilmiy natijalar "statistica 6.0" dasturidan foydalangan holda

tatrtil qilingani, shuningdek, SnapGene, MEGAI l dasturlari yordamida

bioinformatik tahlil, GenBank NCBI ma'lumotlar bazasiga o'rganilgan virus

izolyatining nukleotidlar ketma-ketligining ro'yxatdan o'tkazilganligi, natijalami

respublika va xalqaro konferensiyalarda muhokama qilinganligi va tadqiqot

nat-ijalarini O'zbekiston Respublikasi Oliy ta'lim, fan va innovatsiyalar vazirligi

huzuridagi Oliy attestatsiya komissiyasi tomonidan tavsiya etilgan ilmiy
j umallarda nashr etilganligi bilan izohlanadi.

Tadqiqot natijalarining ilmiy va amaliy ahamiyati. Tadqiqot

natijalarining ilmiy ahamiyati Toshkent viloyati issiqxona sharoitida tarqalgan

ToIiRIVning oqsil qobig'i genom fragmenti hamda komplekt genomini

sekvenslash orqali molekulyar identifikatsiya qilinganligi va bioinformatik tahlili

yordamida virusning filogenetik shajarasi tuzilganligi hamda issiqxona sharoitida

virusning saqlanishi va sirkulyatsiyasi uchun muhim hisoblangan yangi tabiiy

rezervator o'simliklarining aniqlanganligi bilan izohlanadi.
Tadqiqot natijalarining amaliy ahamiyati yopiq izolyatsiyalangan sharoitda

pomidor ekin maydonlarida tezkor zamonaviy TT-PZR diagnostika usuli

yordamida ToBRFVning monitoring qilinganligi va "Bakfungin", "Bovera" kabi

iurli biopreparatlarning hamda KMno+, NaClo kabi kimyoviy preparatlarning

virus inieksiyasiga qarshi samarali ta'sir etuvchi konsentratsiyasi va qo'llash

usulining aniqlanganligi bilan izohlanadi.
Tadqiqot natijalarining joriy qilinishi' Pomidor (Lycopersicum

esculentumMill.) o'simligini kasallantiruvchi ToBRFVni ajratish, xususiyatlarini

o'rganish va ularning diagnostikasiga oid olingan ilmiy natijalar asosida:

ToBRFV virusining respublikamizda tarqalgan izolyati "Fitopatogen va

boshqa mikroorganizmlar noyob ilmiy ob'yekti kolleksiyasi" genofondiga

topshirilgan (o.zbekiston Respublikasi Fanlar akademiyasi 2024-yil 6-noyabr
qltZSS-ZqOg-son ma'lumotnomasi). Natijada, fitopatogen mikroorganizmlar

shtammlari kolleksiya genofondini boyitish, virus turlari xilma-xilliklari elektron

bazasi axborot tahlil tizimini shakillantirish imkonini bergan;



Toshkent viloyati issiqxona sharoitida pomidor ekinlarida kuzatilgan virusli
kasallik alomatlaridan TT-PZR usulida tahlil o'tkazilgan va respublikamizda ilk
bor ToBMV virusining "ToBRFV lJzb_4.|" va "Tomato brown rugose fruit
virus, M-24" izolyatlari aniqlangan hamda ushbu izolyat Xalqaro GenBankning
NCBI bazasiga oR501605.1 va PQ660493.1 ID raqam bilan joylashtirilgan
(o'zbekiston Respublikasi Qishloq xo'jaligi vazirligi eishloq xo'jaligida bilim va
innovatsiyalar milliy markazining 2025 yil 14 iyuldagi 05/06-04-395-sonli
ma'lumotnomasi). Natijada, ushbu ma'lumotlar dunyo bo'yicha shu yo'nalishdagi
ilmiy-tadqiqot ishlarida foydalanish hamda virus tarqalishini aniqlash va
filogenetik shajarasini o'rganish imkonini bergan;

"ToBMV virusi diagnostikasi va oldini olish choralari" nomli tavsiyanoma
ishlab chiqilgan bo'lib, ushbu tavsiyanoma o'simliklar karantini va himoyasi
agentliginingi roshkent va Farg'ona viloyati boshqarmasi laboratoriyalarida
amaliyotga joriy qilingan (o'zbekiston Respublikasi eishloq xoJaligi vazirligi
2025 yil l4 iyuldagi 05/06-04-395-sonli ma'lumotnomasi). Natijada, issiqxonada
yetishtirilayotgan pomidor va qalampir ekinlarida virusni erta aniqlash, fitosanitar
nazoratga olish ishlarini olib borish, shu bilan birga virus tarqalish darajasini
kamaytirishga ilmiy-uslubiy qo'llanma sifatida xizmat qilgan.

Tadqiqot natijalarining aprobatsiyasi. Mazkur tadqiqot natijalari
4 ta xalqaro va 4 ta respublika i.lmiy-amaliy anjumanlarida muhokamadan
o'tkazilgan.

Tadqiqot natijalarining e'lon qilinganligi. Dissertatsiya mavzusi bo'yicha
jami 13 ta ilmiy ish va I ta tavsiyanoma, shulardan 5 tasi o'zbekiston
Respublikasi oliy ta'lim, fan va innovatsiya vazirrigi huzuridagi oAKning
doktorlik dissertatsiyalar asosiy ilmiy natijalarini chop etish uchun tavsiya etilgan
ilmiy nashrlarda, jumladan 3 tasi respublika va 2 tasi xorijiy ilmiy jumallarda
nashr qilingan.

Dissertatsiyaning tuzilishi va hajmi. Dissertatsiya ishi kirish, 3 ta bob,
xulosalar, amaliy tavsiyalar, adabiyotlar ro'yxati va ilovalardan iborat.
Dissertatsiya hajmi I l5 sahifani tashkil etadi.

DISSERTATSIYANING ASOSIY MAZMUNI

Kirish qismida dissertatsiya mavzusining dolzarbligi va zarurati,
maqsad va vazifalariga asoslangan hamda tadqiqotning ob'yekti va predmetlari
tavsiflab berilgan. Shuningdek, respublika fan va texnologiyalarining ustuvor
yo'nalishlariga mosligi, ilmiy yangiligi va amaliy natijalari bayon etilgan, olingan
natijalarning ahamiyati, tadqiqot natijalarini amaliyotga joriy qilinganligi,
natijalaming nashr etilganligi va dissertatsiya tuzilishi haqida ma'lumotlar
keltirilgan.

Dissertatsiyaning "Pomidor mevasi jigarrang bujmayishi virusining
umumiy xususiyatlari va diagnostikasi bo'yicha adabiyotlar tahlili" deb
nomlangan birinchi bobida pomidorni kasallantirib, uning vegetasiyasini erta
yakunlanishiga sabab bo'luvchi, dunyo bo'ylab keng tarqalgan karantin virus



kasalliklar ro.yxatiga kiritilgan tashqi (Al) va ichki karantin (A2) hisoblangan

xavfli fitopatogen viruslar, ToBRFV ning tavsifi, uning biologiyasi, ekologiyasi

va sistematikasi hamda molekulyar-genetik xarakteristikasi haqidagi adabiyotlar

tahlili keltirilgan.
Dissertatsiyaning ,.Tadqiqotlar uchun foydalanilgan materiallar

va uslublar" deb nomlangan ikkinchi bobida tadqiqotni bajarish uchun

foydalanilgan materiallar hamda virus RNKsini ajratish, TT-PZR, Real vaqtdagi

ti-pZR, an'anaviy PZR va filogenetik shajarani yaratish kabi qator usullar tavsifi

keltirilgan.
Dissertatsiyaning ..ToBRFVning xususiyatlarini o'rganish, molekulyar

diagnostikasi va frlogenetik analizi bo'yicha olingan natijalar va ularning
tahiili" deb nomlangan uchinchi bobida ToBRFVni molekulyar identifikatsiyalash

va issiqxonalarda tarqalish darajasini monitoring qilish, virusning o'simlik morfo-

fiziologik xususiyatlariga ta'sirini o'rganish kabi qator tadqiqot natijalari

keltirilgan.
Dastlab, issiqxonalarda

yetishtirilgan pomidor ekinlarida
virusli kasalliklarga xos bo'lgan
alomatlar barg plastinkasida
mozaikali dog'lanish, mevalarda

burishish, sarg'ayish Yoki
jiganang dog'larning PaYdo
bo'lishi, notekis Pishish,
qattiqlashish va shakl o'zgarishi
kabi kasallik belgilari kuzatilgan
pomidorning barg va
mevalaridan namunalar olinib,
real vaqtdagi TT-PZR usulida
tekshirildi. Natijada ushbu

alomatlar ToBMVga xos

ekanligi tasdiqlandi (l-rasm).
Toshkent viloYatidagi

rF=F
1-rasm. Pomidor o'simligida uchraydigan virusga

xos bo'lgan kasallik alomatlari' Rasmdagi: A-
mevalardagi xlorotik dog'lar va bujmayish, B, D -notekls

pishish va rangsizlanish, C, E, F - jigarrang bujmaygan

dog'lar va mevalar qattiqlashish.

issiqxonalardan olingan namunalaming PZR tekshiruvlari asosida umumiy

teksiririlgan namunalarning tarkibida ToBRFV aniqlanish darajasi 75% ni tashkil

etdi. Virus aniqlangan pomidor o'simliklarini vizual monitoring qilish ayrim

navlarda (barg va mevalarda) kasallik alomatlarining yaqqol namoyon

bo.lganligini, ayrimlarida esa latent holatda ekanligi aniqlandi. Virus aniqlangan

navlar orisida Pink Paradise vaAlamino navlari ustunlik qildi. shuningdek, o'zge

navida ham infeksiya qayd etildi. Zamira va Marvelans navlarida esa manfiy

natija, ya.ni virus bilan kasallanmaganligi kuzatildi. Pomidor bargi va mevasida

virus bir vaqtda aniqlandi. Bu esa ToBRFV o'simlik tanasi bo'ylab keng

tarqalishini koirsatdi. PZR tahlilining Cq qiymatlari 17,73 dan 29,19 gacha bo'lib,

ularning farqlanishi infeksiya darajasining turlicha ekanini anglatadi (1-jadval).
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ToBRFV
l-jadval

t TT-tZB+gult yqqqlqidagi diaenostiktqi 
-Namuna PZR'Cq I PZR

musbat

Pink Paradise
Marvelans

lopliy!qdl'
"Asro Impex Gold"

:Eqrlygr_ulr4bkol &y?
"Davr savdo"

:lJp4aCr! !9y4o1l1q9q
"Stat Asro Product"

25

NA
NA

24,57

NA m44!ty
musbat
musbat
musbat

musbat
murUit-
!!rD!at _
musbat

Pink Paradise | "Bobur Ulugbek Fayz" I meva. barg 16.54 j rnusbat
Pink Paradise | 

-tvtalamat niiqryq/ nglgl' | _eCf__ 24.47 : musbat

Alamino | 
-Abdurabbor Fotima 

I t.uu 28,7i musbat

Iafi: *Cq (Qumtification cycle) - kDNKning nusxalrini yratish sikllri soni. Sikl ko'rsatsm
ko'rsatgichdm boshlab sinov nmuroi ijobiy hisoblmadi.

Tadqiqot davomida olingan ma'lumotlarga ko.ra, eibray tumaniga
qarashli fermer xoJaliklarida kasallanish darajasi eng yuqori bo'lib, 48-55% ni
tashkil etdi. Yuqori chirchiq tumanidagi xoJaliklarida kasallanish darajasi
nisbatan kam bo'lib, 40-44oh oralig'ida o'zgarrib turdi. Zangiota tumanidagi
xoJaliklarda esa kasallanish darajasi 39-49% oralig'ida qayd etildi. ushbu
natijalar Qibray tumanini virusning asosiy tarqalish markazi sifatida baholash
imkonini beradi.

ToBRFVni oqsil qobig'i geni asosida identifikatsiyalash va filogenetik
analizi. ToBRFVning mamlakatimizda tarqalgan izolyatini oqsil qobig'iga (cp)
javobgar bo'lgan geni asosida molekulyar identifikasiya qilish uchun Roclrigue:-
Mendo:a et al. (2019) tavsiya etgan praymerlar (ToBRFV-F-ACCAGAG-
TCTTCCTATACTCGGA va ToBMV-R TCACCATCTCTTAATAATCTCCT) ..Letgen

Biotechnology LTD" (Turkiya) kompaniyasi tomonidan sintez qitinal.
PZR mahsuloti 475 juft nukleotidni tashkil qildi. ushbu praymerlar yordamida
Toshkent viloyati Qibray tumani "organik biofood" MCHJ issiqxonasida
yetishtirilgan pomidoming Pink Paradise va Alqmino navlaridan virusli kasallik
belgilari bo'lgan namunalar olindi. An'anaviy TT-pZR usuli yordamida tahlillar
amalga oshirildi (2-rasm).

Tadqiqot davomida pomidor o'simligidan ToBRFVning 2 ta izolyati
ajratildi. Aniqlangan izolyatlar Xalqaro Gen bank - NCBI ma'lumotlar bazasiga
"ToBRFV uzb-4.1" (ID oR501605.1) va "Tomato brown rugose fruit virus,
isolate M-24" (ID PQ660493.1) nomlari bilan joylashtirildi. o'rganilgan birinchi
izolyat nukleotidlar ketma-ketligi (987 j.n.) ikkinchisi esa, to'liq genom sekvens
qilindi, ya'ni 6360 j.n. ni tashkil etdi. cp geni nukleotidlar ketma-ketligi BLAST

ll



online dasturi yordamida Xalqaro Gen Bank - NCBI ma'lumotlar bazasidagi

mavjud ToBRFV izolyatlarining nukleotidlar ketma-ketliklari bilan taqqoslandi.

2-rasm, Pomidor o'simligi bargi va

mevalaridan ajratilgan ToBRFVning
an'anaviy
TT-PZR tahlili. Elektroforez 1,5o4-li

agaroza gelida amalga oshirilgan:
M-marker (O'GeneRuler I kb DNA ladder),

l-Pink Paradise navli pomidor bargi; 2-

Alamino navli pomidor bargi;
lll-Pink Paradise navli pomidor mevasl,

2l2-Alamino navli pomidor mevasi.

PZR mahsuloti 475 bp ni tashkil etdi.

To'liq genom sekvens qilingan *M-24- mahalliy izolyat virusning

filogenetik shajarasini ishlab chiqish uchun asos bo'lib xizmat qildi va MEGAI I
dasturi yordamida uning filogenetik shajarasi tuzildi (3-rasm).

oR792460 r ToBRFV Eriare IoBRFV S0 Chha

oR795503 1 ToBRFv rsolale ToBRFv HB chrna

oR795502 1 ToERry isolaleToARFV-BJ China

fiw3r4114 1'ToBRFv isolde S783860 1 chrna

oti5l5231 I ToBRryisolate202wl5323ANetredads

PO492152 I ToBRFV isolate ToBRry rduLo1 Qhna

oM515257 1 ToARry60Ele 41 108448 Ethedads

MN€a202? 1 ToBRrylsolde 395a293 B kthdands

MNa820S 1 ToBRFV Eolde N070153 B N€thena.ds

PP0W531 To8Rry solat€ NPPO N16ffi1985 klhedands

$NS261 1 ToBRFv rsolde 3952442 A Nelbdads

HNa8zol7 1 ToBRFv Eolde 38986230 B Nethetunds

tlw3i11 11 1 fioBRry isolde $783571 2 Peru

Pro99S2 1 ToBRFViekte NPPO_NL 41 r61994 Turker"

MW314123 1 IToBRFV €olale 39S3433 3 Nd&nad

HN882043 1 IToBRil isorde 39s3s1 E Nethedad

Nc @r$7 1 Tobacco msaE \.rus oUTGROUP

3-rasm. ToBRFVning filogenetik shajarasi

Filogenetik shajara tahlili natijalariga ko'ra, NCBI ma',lumotlar bazasiga

joylashtirilgan barcha ToBRFV izolyatlari uchta asosiy klasterga (Clade-1, Clade-

Z-va Cladi-3) guruhlandi. Mamlakatimizda aniqlangan *14-24" izolyati Xitoy

izolyatlari bilan bir shoxda joylashgan. Barcha izolyatlat esa Niderlandiya

izolyatining o'zak shoxidan tarqalganligini va ularning kelib chiqishi ushbu

izolyatlargi yaqin ekanligini taxmin qilish mumkin. virus gomologiyasini

aniqlash Uo'yicna o'tkazilgan bioinformatik tahlillar "Tomato brown rugose fruit

uirui, M-24;' izolyati boshqa ToBRFV iznlyatlari bilan 99,7-99,8%o o'xshash

ekanligini ko.rsatdi. ouTGRouP sifatida kiritilgan tamaki mozaika virusi (TMV)

bilan o.xshashlik darajasi 82oh ni tashkil etdi. Bu esa ToBMV ning alohida

mustaqil tobamovirus ekanligini ko'rsatadi.

a Pffi0{93 1 ToARry r$bte ll-24 Uzbkslan
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Filogenetik shajara daraxtida O'zbekiston izolyatining Clade-3 tarkibida
joylashishi uning boshqa mintaqalardan urug' yoki ekish materiallari orqali
bizning mamlakatimizga kirib kelganganligini ko'rsatdi.

Keyingi tadqiqotlarda O'zbekiston *M-24- izolyatining oqsil qobig.ini
molekulyar tavsiflashga qaratildi. Xususan, uning aminokislota tarkibining boshqa
yaqin izolyatlar bilan qiyosiy tahlili o'tkazildi. Nukleotid ketma-ketliklari
"SnapGene" dasturi yordamida tahlil qilinib, yig'ildi. Nukleotid va aminokislota
ketma-ketliklari GenBank va EBI bazalaridagi boshqa ToBMV izolyatlari bilan
taqqoslandi (iumladan, PP916473 .l - Yaz.Kha.To va PQ3 10342.1 -izolyat ..B").

Ko'p ketma-ketlikli moslashtirish Clustal Omega dasturida bajarildi.
olib borilgan taqqiqot natijasida SNP (bir nukleotidli o'zgarish) va aminokislota
almashilganligi aniqlandi. "M-24"(PQ660493.1) izolyatining nukleotidlar ketma-
ketligi https://rin,u'.ebi.ac.uk/ saytda NCBI ma'lumotlar bazasidagi eng yaqin
Eronning "Yaz.Kha.To" va "B" izolyatlari bilan taqqoslandi (4-rasm).

AC CTGTGTAC4A6CTGGTGGCCGAAG6GC

AC CAGTGGACAAC CTGGTGGTGGAAGCGC

i: :rt g'i:is:t::t::'.:tif t:
VE N LATLYATRAINK LVAE LVKG F ERASG

VE NQAT LDATRA] NN LWE LVKG F ESASG

Y: Iqt i'iHf I TiliY': iYIg : :q::
4-rasm. "M-24'izolyati oqsil qobig.i genomining nukleotid va aminokislotalar ketma-

ketligining qiyosiy tahlili. Rasmdagi: I "yz.Kha.To,,(ppgt6473.t )izotyati,
2 - *M-24" (PQ660 493.1) izolyai, 3'B" (pQ3 10342. I ) izolyati.

mahalliy izolyatning oqsil qobig'idagi nukleotidlar ketma-ketligi
solishtirilgan boshqa izolyatlar bilan yaqin, ammo bir xil emasligi olib borilgan
bioinformatik tahlillar natijasida ma'lum bo'tdi. ..M-24,' izolyati Eronning
"Yaz.Kha. To" (PP9 1 6 47 3 . 1) izoly ati bilan so l i shtiri l ganda 6 ta,,,8,, (pe3 1 03 42. 1 )
izolyali bilan solishtirilganda 4 ta SNP mutatsiyasi aniqlandi.

"M-24" izoly atiga yaqin bo'lgan Eronning',yaz.Kha.To" (XSB3959 l. I )
izolyati aminokislotalari bilan solishtirilganda 5 ta nuqtada Missense mutatsiyaga
uchraganligi (bitta aminokislotaning boshqasiga almashtirilishi bilan kechuvchi
genetik o'zgarish) aniqlandi, ya'ni leutsin (L) aminokislotasi glutamlnga (e),
tyro:in (Y) aminokislotasi aspartat kislotaga (D), li:in (K) aminokislotasi
asparaginga (N), alanin (A) aminokislotasi valinga (V), arginin (R)
aminokislotasi esa serin (S) bilan almashganligi ma'lum bo.ldi.

Shuningdek uM-24" izolyati Eronning (XeH04660.1) izolyati bilan
solishtirilganda 3 ta nuqtasida Missense mutatsiya bo'lganligi aniqlandi. Bunda
prolin (P) aminokislotasi glutaminga (Q), li:in (K) aminokislotasi asparaginga
Q\), arginin (R) aminokislotasi esa serin (S) bilan almashganligi ma,lum bo.ldi.

Ushbu molekulyar o'zgarishlar ToBMV turli abiotik (harorat, agrotexnik
tadbirlar, atrof-muhit stresslari) hamda biotik (o'simlik navrari. aralash

PP9t6473.L
PQ660493.1
PQ310342.1.

1. XS839591.1
2. XLM53549. 1

3. XQH04660. L
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infeksiyalar, virus va xo'jayin koevolyutsiyasi) omillar ta'sirida shakllanganligini

taxmin qilish mumkin.
tonntr'vning izolyatsiyalangan yopiq sharoitda tarqalishi' rezervafor

o,simliklari va saqlanishini aniqlash. Ushbu yo'nalishda tadqiqot olib borgan

mualliflar tomonidan (Dombrovsky A., Smith E, 2017) ushbu virus yopiq

izolyatsiyalangan sharoitda inson faoliyati, ish qurollari va boshqa qator yo'llar

yoriamiiu tarqalishi keltirilgan. Ammo, tarqatuvchi hasharotlar _haqida
ma'lumotlar kam uchraydi. shu sababli tadqiqotda changlatuvchi ati - Bombus

terrestrisning virus tarqalishida ishtirokini aniqlash maqsadida Toshkent

viloyatining Qibray tumanidagi "Agro ProduktExport" MChJ, Zangiota

tumanidagi,New Agromax" fermer xo'jaligi issiqxonalaridan pomidor mevasi,

changlatui,chi arilardan olingan namunalar olindi' Virus turini aniqlash maqsadida

foSRIV va TSWV virusiari uchun maxsus spesifik praymerlar yordamida

an' anaviy PZR tahlilidan o'tkazildi (5-rasm).

r.6 PC: H

trr|*t
3 -'eel.=

t{ r ? Fc rcil 2

-i:t,&1

s*- 
-t&: -. ,!

*t

S-rasm. ToBRF-\/ va TS\\'V viruslari
tarqalishini aniqlash bo'Yicha

o'tkazilgan an'anaviy TT-PZR tahlili
natij alarin in g elektroforegrammasi.
Rasmdagi: 7 - Alamino navli Pomidor
mevasi,2-Bombusterreslris
changlatuvchi arilar, NC - salbiy nazoraq

PC - rlobiy nazorat, M - marker (1 00 bp)

";; 
natijalar tahlili asosida changlatuvchi ari Bombus terrestris

va pomidoi ln.uuridun ToBRFV r,irusi aniqlandi. biroq tajribada TSWV. r irusi

aniqlanmadi. Bu esa issiqxona ToBMV virusi bilan kasallanganini r a

changlatuvchi arilar.bevosita tarqatuvchi ekanligi tasdiqlaydi (5-rasm, l, 2).,

Virusga qarshi kurash choralarini ishlab chiqishda ularning tashuvchi

hasharotlari va rezervator o'simliklarini aniqlash bugungi kunda muhim amaliy va

nazariy ahamiyat kasb etadi. Tadqiqot doirasida Toshkent viloyatining Qibray

tumanida joylashgan issiqxona xo'jaligida yetishtirilgan Pink Paradise navli

pomidor o;si-ligiva u yerdagi begona o'tlardar ham namunalar olindi. Olingan

numunalal. laboratoriya sharoitida FZR tatrlittaridan foydalangan holda tekshirish

ishlari amalga oshirildi.
PZR tekshiruvlar shuni ko'rsatdiki, tekshirilgan issiqxona sharoitida

o.suvchi jami 14 tur madaniy va yovvoyi o'simliklardan pomidor (Pink Paradise

navi), oddiy lag'-1ag' (Capselta bursa-pastoris L'), qoqio't (Taroxacum

65c:i'nale),oOOiy itto"a (Chenopodium quonla) va qora ituzum (Solqnym nigrum)

tuui o'rirtitlai tanasida virus iaqlashi tasdiqlandi. Jadvaldan ko'rinib turibdiki'

Pink Paradise pomidor mevalarida virus akkumulatsiyasi Cq:25,13 qiymatda'

Capsella birsa-pastoris L. va Solanum nigrum namunalarida

bu ko'rsatkich Cq : 29'62 va 25,39 ni, Taraxacum fficinale va Chenopodium
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quinoa namunalarida esa mos ravishda Cq : 25,13 va
aniqlandi (2- ladv al, 6-rasm).

2- jadval
ToBRFVning rezervatorlarini Real vaqtgi TT- PZR usuli

yordamida aniqlash

O'simlik nomi PZR xulosasi
(Cq)

Pomidor (Pink Paradise) ,5 11

Oddiv ias'-iae' (Caosella bursa-oastoris I 26.79

Minsdevona (Hvosnamus L )

Yovvoyi karom (Brossica camoestris L.)

Semizo't (Portulaca oleracea L.)

|.ebuga (Tnfulium)

Oora ituzum (Solanum nierum)
)\ 6)

Pechako't (Conolvulus senium)

Alnq (Cynodon dactvlon L.)

Tugnachasul (MalvaL )

Qoqio't / Taruacum oflicinale) 25-39

Yowovi latuk (Lactuca setiola)
Yulduzcha (Stellaria medio)

Oddiv sho'ra (Chena 29,37

K+ (musbat nazorat) 27,28

KB-(ichki nazorat)

K- (manfiv nazorat'

Cq:26,79 qiymatlar

6-rasm. ToBRIW
rezervator o'simliklari.

a) Taruxacum fficinale,
b) Capsel I a b ursa-pastoris,
c) Chenopodium quonea

Demak. o'tkazilgan tadqiqot natijalariga ko,ra, ToBRFV ko.p yillik
o'simliklar Taraxacum officinale, capsella bursa-pastoris L. va bir yillik
Chenopodium quinoada kuzda o'sib, barglari qor tagida qishlab, bahorda o'sishda
davom etishini inobatga olinsa, ToBMVni rezervator o'simliklarda saqlanishi
virusning davriy aylanishi va kengroq masofaga tarqalishiga sabab bo.ladi.

virus zararini pomidor mevasi tarkibidagi muhim biologik moddalar
miqdoriga ta'sirini aniqlash orqali baholash. Buning uchun ToBRFV bilan
kasallangan va sog'lom pomidor mevalarida muhim biologik aktiv moddalar,
jumladan Bs, Bz, B12, PP hamda C vitaminlarning miqdoriy o,zgarishi o,rganildi
(7-rasm).

Diagrammada, vitamin Bs faqat pink paradise navida nazoratga nisbatan
kasallangan va simptomli mevalarda 3 baravar kamayishi, vitamin 82 esa Alamino
navida 0,496 mglg gacha, Brz vitamini 1,6-2,6 mglg gacha, pp vitamini simptomli
mevalarda 0,08-0,16 mg/g gacha kamayganligi aniqlandi. shuningdek, vitamin c
da eng katta farq kuzatilib, sog'lom mevalarda 52-57 mglg bo'lsa, kasallangan
mevalarda bu ko'rsatkich 4,8-33 mg/g kamayib ketganligi aniqlandi. o.tkazilgan
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tahlil natijalariga ko'ra, ToBRFV pomidor mevalarida antioksidant vitaminlar (C

va B2) miqdorini keskin kamaytirganligini ko'rish mumkin'

'll*l
l.t..tal.mino'cbgtomlia.nino

a)

!
I

r &.-Iffi'l-arIII=I
II*I)r.

ll,I i *r

ir*
IIlrlI TI
IIEF NI

tizimi zaiflashishiga olib keladi (3-jadval)' 
3_jadval

ToBRFVning pomidor mevasi tarkibidagi makro va mikroelementlar miqdoriga ta'siri

7_rasm. ToBRFV bitan kasilangan f,l'nioo. mevararidagi vitaminrar miqdori.

Rasmdagi: a) Bl, Bz va PP vitaminlar miqdori; b) Brz va C vitaminlar miqdori

vitamin Bq va Brz miqdorining kamayishi nuklein kislotalar biosintezi

vahujayrabo.linishvaboshqamuhimhayotiyjarayonlarga-salbiyta.sir
ko.rsuLdi. Umuman olganda, rosnrv bilan kasallangan pomidor mevalarida

vitaminlar va mikro va makro elementlarning kamayishi o'simlikning himoya

Shuningdek, ToBMVning pomidor mevasi tarkibidagi makro

va mikroelemintlarga ta'siri ham o'rganildi. Olingan natijalar shuni ko'rs.atdiki,

virus bilan kasallaniih nazoratganisbatan Pink Paradise simptomli mevalarida Fe,

Cu, Mn kabi elementlar butunlay aniqlanmagan' Kaliy esa 9,36 mg/g ni tashkil

etd'i va bu nazoratga nisbatan 200 baravar kamayganligini ko'rsatdi. Alamino

navida ham Zn 7,65 mg/g dan 0,002 mglg gacha kamaygan, Fe esa umuman

aniqlanmagan.
16

Makro va
mikro-

elementlar

Pink Paradise
(naz orat**)

Pink
Paradise
(lrf€nt)

Pink Paradist
(simptomli)

Alamino
(nazorat**

Alamino
(latent)

Alamino
(simptomli)

Kaliy 2027+0,03* I 0.36+0,02 9,36+0,01 2332+0,04 65.68+0.03 10.78+0.04

Temir 37.4+0.04 0 0 64,5+0,03 0 0

Mis 3,28+0,02* 0 0 2,85+0,02* 0 0

Marqanes 14.6a0.01 0 0 24.2l0.01 0.044+0,02 0

Rux 15.6+0.04 0,009+0,01* 0.007+0.02 7.65+0.04 0.037+0,01* 0.002+0,01

Selen 0.41+0.03 0,004+0,02 0.003+0,0 l* 0,64+0,02 0,003+0,03 0.003+0,02

- neomtga nisbatm ishonchli; n=3; nzorat sifatida sog'lom pomrdor mevsr olmgan'



Olib borilgan tahlillar natijasida pomidor mevalariga ToBRFV
infeklsiyasining ta'siri makro va mikroelementlar kontsentratsiyasi kamayishiga
olib keladi. Bu esa nafaqat o'simlikning normal metabolik jarayonlarini izdan
chiqargan, balki mevaning oziqaviy va biologik qiymatini ham kamaytirgan.

Import qilinayotgan pomidor urug,larida ToBRFVni molekulyar
genetik usullar yordamida aniqlash. 2022-2025 yillar mobaynida o'zbekiston
Respublikasiga 20 dan ortiq davlatlardan umumiy 40 028 kg pomidor urug.i
import qilingan. Ularning barchasi belgilangan standartlarga muvofiq an'anaviy
PZR tahlili asosida ToBRFVga tekshirilgan, shundan 5 ta holatda virus aniqlangan
ijobiy natijalar ko'rsatgan urug' namunalari boshqa usul bilan qayta
tekshirilganda, Real vaqtdagi TT-PZR (qPCR) tahlilida 23,13-33,46 oralig.idagi
Cq qiymatlari kuzatilgan. Bu ko'rsatkichlar urug'larda virus RNKsi mavjudligini
tasdiqladi (4-jadval).

4-jadval
qilingan pomidor n oBRFVni aniqlash

Jl! Pomidor nrv va
namuna nomi Davlat nomi

ToBRFV diasnostikasi
An'anaviy
TT-PZR

Real vaqtdagi
TT-PZR(Co)

I Ancon Turkiva ++ 33.46
z Firmont F Niderlandiva 33.38
3 Tieer Fr lsrorl ++ 1.02
4 Sevara Turkiva +++ 30.01
5 Yusunov Hindiston +++ 23.13

2022-2025 yillar davrida

Natijalar shuni ko'rsatadiki, ToBRFVning urug. orqali yuqishi katta xavf
tug'diradi va xalqaro savdo yo'llari orqali respublikaga kirib kelishi mumkin.
Shu sababli, xalqaro standartlarga asoslangan pZR diagnostika usullarining
o'zbekiston fitosanitar amaliyotiga joriy qilinishi virusning mamlakatimiz
hududida keng tarqalib ketishining oldini olish va karantin xavfsizligini
ta'minlashda muhim ahamiyatga ega.

ToBRFVga turli preparatlarning ta'sir darajasini aniqlash hamda
qarshi kurash choralarini ishlab chiqish. Shu maqsadda kimyoviy preparat
sifatida KMnOa va NaCIO moddalari, hamda biologik preparatlar ,,Bakfungin,',

"Bovera", shungdek, O'ZRFA Mikrobiologiya institutidan pseudomonas
chlororaphis, P. triviqlis, Bacillus subtilis va B. halotolerars shtammlari olindi
hamda ulaming antviral xususiyatlari o'rganildi. Buning uchun ToBRFV bilan
kasallangan pomidor urug'lariga KMnOa (0,005% - 0,5o/o)
va NaCIO (2,5%o-6,00/o) eritmalarining turli konsentratsiyalarida 10, 20, 30 va 40
daqiqa davomida ishlov berildi. Dastlab nam kameraga, so.ngra tuproqqa ekildi
Namunalar har 15 kunda real vaqtdagi TT-PZR tahlillaridan o'tkazib borildi
(5-jadval).

Natijalar shuni ko'rsatdiki, kimyoviy moddalar urug,ning unuvchanligiga
salbiy ta'sir ko'rsatgan. Ayniqsa, yuqori konsentratsiyali KMnOa (0,5%)
va Naclo (6,0%) eritmalarida 40 daqiqa ivitilgan urug'laming unuvchanligi mos
ravishda l9,3Yo va22,5%o ni tashkil etgan. Biroq, real vaqtdagi rr-pzR natijalari
past konsentratsiyali eritmalarda ishlov berilgan urug'larda ToBRFV RNKsi

l7



saqlanib qolganligini ko.rsatdi, bu esa virusning kimyoviy vositalarga nisbatan

yuqori chidamliligini tasdiqlaydi. Umuman olganda, kimyoviy preparatlar urug'

yuzasidagi virus zarralarining faolligini qisman pasaytirgan bo'lsada, ulaming past

konsentratsiyalari virusni to'liq inaktivatsiya qilmagan. Yuqori
konsentratsiyalarda esa urug'ning unuvchanligi 70Vo gacha pasaygan (5-jadval).

5-jadval
Kimyoviy preparatlarning ToBRFVga antiviral ta'siri

Preparat nomi
Konsen
tratsiya

(%)

Ishlov
berish,
daqiqa

Urug'
unuvchan-

ligi, oh

ToBRFV RNK mavjudligi
(TT-PZR) sutka hisobida

15 30 45 60

Nazorat soe' (HzO) 95.GrO.01* 0 0 0 0

Nazorat kasal (HzO) R5 ?+0 02* 5.06 16.20 16.25 t6.39

KMnOa 0.005 l0 84.6+0.01 6.26 18.39 25.39 27.36

KMnOa 0.05 20 7l -3+0.03 6.30 l 8.70 )6 )\ 31 40

KMnOa 0.1 30 58_4+0.02+ 7.20 18.96 )7 1q 34.03

KMnOr 0.5 40 19.3+0.01 8.04 19.86 28.96 31.19

NaCIO 2.5 l0 7t{.6+0_04* 6.45 t7.20 24.23 28.09

NaCIO 3 20 61.2+0.01 /-oJ 20.56 28.36 31.39

NaCIO 5 30 45.7+0.02 8.36 28.26 34.39 31,23

NaCIO 6. 40 22.5+0.01 9,03 28.69 32.57 38.96
ishonchli: n=P<0,05 - nazoralga

Keyingi tadqiqotlar biologik prepratlaming ToBRFV ga antiviral ta'sirini
aniqlash ustida olib borildi. Buning uchun ToBRFV bilan zararlangan,65'C da

qizdirilgan pomidor urug'lari "Bakfungin" va "Bovera" biopreparatlari hamda

Fseudomonas ya Bacillus avlodlariga mansub bakteriyalaming kultural

suyuqliklarida 8 soat davomida ivitildi. Urug'lar nam kamerada unib chiqqandan

so,ng, 2 ta chin barg hosil bo'lganda steril tuproqqa o'tkazildi. o'simliklar 4-5 ta

chin barg chiqargach, biopreparatlar 1:100 nisbatda eritilib barg yuzasiga

purkandi. Xuddi shunday ishlov gullash davrigacha yana bir marta takrorlandi

hamda virus konsentratsiyasi har 15 kunda PZR tahlili orqali nazofat qilib borildi
(6-iadval)' 

6-jadval
Biologik preparatlar va bakteria kultural suyuqliklarining ToBRFVga antiviral ta'siri

Preparat nomi
Urug'

unuvchan-
ligi, oh

ildizcha
(radiku-
la) sm

poyacha
(gipoko-
til) sm

ToBRFV RNK mavjudligi
(TT-PZR) sutka hisobida

t5 30 45 60

Nazorat sog'(HzO) 95,0r0,04 5,7!0,02 3,4!0,07 0 0 0 0

Nazorat kasal (HzO) 87,5!0,02* 3,0r0,01 4-0!0,02 15,4 | t6,20 16,3s 17,99

"Rakfirnsin" 91.5+0,01 3.2!0.02 4.510,04 16.23 18.64 )1 11 38,0r

"Bovera' 89.8+0,03 3-9i0.01* 5.410,03 17.25 22.19 32.33 32.27

Pseudomonas trivialis 91.2r0,01* 2_9i0.03 6-3i0.01.* 20.47 23 89 36.17 38.84

P. chlororaphis 91.5r0,02 2.6!0,04 4-310.04 t6.41 28.32 2'7.09 26.62

Bacillus subtilis 90.0r0,04 3.410,01* 5. I +0,02 16.75 23.12 32.04 31.18

B.halotolerans 85.5r0.02 3.7!0.02 5.5r0,03* I 7.03 27.18 17 qq 31.71

P<0,05 - nazoratga nisbatan



O'tkazilgan PZR tahlillari natijasida "Bakfungin" (Cq=38,01),
Pseudomonas trivialis (Cq : 38,84) va Bacillus halotolerans (Cq:37,71)
variantlarida virus RNK deyarli aniqlanmadi. "Bovera" (Cq = 32,27) va Bacillus
subtilis (Cq:31,18) variantlarida virus sezilarli darajada kamayganligi kuzatildi.
Pseudomonas chlororaphis (Cq:26.62) variantida virus RNKsi yuqori
konsentrasiyada bo'lib, preparat virusga sezilarli ta'sir qilmaganligini ko,rish
mumkin.

Xulosa qilib aytganda, biopreparatlar urug'laming unuvchanligini va o.sish
ko'rsatkichlarini yaxshilab, ToBRFV RNK miqdorini kamaytirishga olib kelgan.
60 sutkalik kuzatuv "Bakfungin", P.triviolis va B.halotolerans preparatlari
Cq qiymatini > 37 ga teng bo'lishi, virus RNKning deyarli aniqlanmaydigan
darajada kamayganligini ko'rsatdi. "Bovera" biopreparati va B.subtilis shtammi
ham virus miqdorini sezilarli kamaytirgan, ammo to'liq ta'sir etmagan. Olingan
natijalar biologik preparatlaming pomidor urug'larini viruslardan himoya qilishda
samaral i vosita sifatida foydal ani sh imkoniy atini berdi.

XULOSALAR:

Pomidor mevasi jigarrang bujmayishi (Tomato brown rugose fruit virus)
virusini ajratish, xususiyatlarini o'rganish va uning diagnostikasi mavzusi
bo'yicha olib borilgan tadqiqotlar 4atijalari asosida quyidagi xulosalar taqdim
etildi:

l. Pomidor o'simligida yashil xol-xol mozaika, mevalarining qattiqlashishi,
halqali dog'lanish, jigarrang bujmayishi kabi alomatlar ToBMV ga xos ekanligi
real vaqtdagi-PZR usuli yordamida tasdiqlandi hamda Toshkent, eibray, yuqori
chirchiq va zangiota tumanlari issiqxona sharoitida virusning tarqalishi
monitoring qilindi va bu ko'rsatkich 39-5lo/o gacha ekanligi aniqlandi;

2. O'zbekiston iqlim sharoitidan ToBRFV izolyati ajratildi, oqsil qobig.i
sinteziga javobgar genom uchastkasini sekvens qilish asosida ..ToBRFV

Uzb_4.1" izolyati (ID OR501605.1) va to'liq genomini sekvens qilish orqali esa
"Tomato brown rugose fruit virus, M-24" izolyati (ID pe660493.1) molekulyar
identifikatsiya qilindi hamda virus izolyatlari evolyutsiyasini ko'rsatuvchi
fi logenetik shajara daraxti yaratildi.

3. Issiqxona sharoitda oddiy jag'-jag' (Capsella bursa-pastoris L.), qoqio.t
(Taraxacum fficinale), oddiy sho'ra (Chenopodium quonea) kabi aniqlangan
tabiiy rezervator o'simliklari va tuproqlarida ToBRFVning saqlanishi hamda
changlatuvchi ari Bombus terrestris asosiy tarqatuvchi ekanligi pZR tahlillari
natijasida tasdiqlandi.

4. ToBRFVning pomidor mevasi tarkibidagi muhim biologik moddalar,
jumladan, 82 vitamini miqdorini nazoratga nisbatan 1,602 mglg dan 0,496 mglg
(3,2 baravar) gacha, Brz miqdorini 4,5-4,7 mglg dan 1,6-2,6 mg/g
(1,8-2,8 baravargacha), vitamin PP miqdori 0,57-0,93 mg/g dan 0,08-0,16 mg/g
gacha (5,8-7,1 baravar), vitamin C miqdori esa 52-57 mg/g dan 48-33 mg/g gacha
(1,7 baravar) kamaytirishi virus zararini yuqori baholashga asos bo'lib xizmat
qildi.
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5. Import qilinayotgan pomidor urug'lari tarkibidagi ToBMV xalqaro

diagnostik standartlar (IPPC va EPPO) asosida molekulyar-genetik diagnostika

qilindi hamda 2022-2025 yillar oralig'ida Ancon va Sevara navlari (Turkiya),

Firmont Fr (Niderlandiya), Tiger Fr (Isroil) va Yusupov (Hindiston) navlari virus

bilan kasallangan import ekuv materiallari sifatida aniqlandi va utilizatsiya qilindi.

6. ToBRFVga qarshi KMnO+ (0,5%), NaCIO (6,0%) kimyoviy va

"Bakfungin", "Bovera" biopreparatlari hamda Pseudomonas chlororaphis,

P. triviolis, Bacillus subtilis va B. halotolerans kultural suyuqliklarining ta'sir
darajasi o.rganildi. Natijada, kimyoviy preparatlar virus konsentrasiyasini

(Cq > 37) kamaytirdi, biroq urug' unuvchanligi mos ravishda 19,3%ova22'5Yo ni

tashkil etdi. Biologik preparatlar esa o'simlik immunitetini faollashtirib, virus

yuklamasini 60 sutkalik kuzatuvda (Cq> 38) samarali kamaytirganligi aniqlandi.

Eng yuqori samaradorlik "Bakfungin", P. trivialis va B. halotolerans
preparatlarida kuzatildi, "Bovera" va B. subtilis esa virus yuklamasini sezilarli

kamaytirdi.

AMALIY TAVSIYALAR

O.tkazilgan ilmiy izlanishlar, laboratoriya diagnostika natijalaridan kelib
chiqib ToBRFV ning tarqdlishini, virusning infeksiya manbalarini bartaraf etish va

sog.lom ekin maydonini shakllantirish bo'yicha quyidagi amaliy tavsiyalar ishlab

chiqildi:
pomidor yetishtiradigan issiqxonalarda virus saqlovchi sifatida aniqlangan

oddiy jag'-jag' (Capsetla bursa-pastoris L.), qoqio't (Taraxacum fficinale),
oddiy sho'ra (Chenopodium quonea) kabi yovvoyi o'simliklami o'sishiga yo'l
qo'ymaslik va doimiy fitosanitar tozalash ishlarini olib borish;

ToBRFV aniqlangan issiqxonalarda foydalanilgan changlatuvchi Bombus

tetestris arilarini boshqa issiqxanalarga o'tkazmaslik hamda qayta changlatuvchi

safatida foydalanm aslik;
virus aniqlangan issiqxonalarda ishlatiladigan mehnat qurollari, jihozlar,

ishchilaming kiyimlari va boshqa ashyolarni KMnOq (0,5%) yoki NaCIO
(6,0%) kimyoviy preparatlar bilan ishlov berish orqali virus tarqalishini

kamaytirish;
issiqxonalarda ekilgan pomidor, qalmpir kabi ekinlarni "Bakfungin"

biopreparatlari, Pseudomonas trivialis va Bacillus halotolerans kultural

suyuqliklari bilan ishlov berish orqali organik mahsulot yetishtish hamda virus

zararini kamaytirishga erishish mumkin.
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BBEAEHIIE (annoraqur Arrcceprarlult AoKropa (PhD) Qu"locoQun)

Arryalrnocrr r{ Bocrpe6oBannocrb reMbr quccepraquu. Ha
ceroAHrrrrHr4fi 4eur uo6alrHoe yBerr.rqeHr.re ronapoo6opora Mexly crpaHaMr4
B Mr,rpe npuBoAlrT K yBeJlllqeHnro qr4cJla BI4pycoB, nopaxaauux BaxHbIe
cerucroxogqficrBeHHbre KynrTypbr, TaKue KaK roMarbr. B pesy-ntrare, 3To
npnBoAt4T K TaKr.rM HeraTIBHbrM nOCJreACTBlrrM, KaK COKparIeHr.re
BereTaqHoHHoro flepl,IoAa ToMaTa, cHLIXeHT{e KaqecTBa [poAyKrII{u, I,I B r.rTore
[pr4BoAr,rr K 3HaqureJrbHoMy 3KoHoMr{qecroMy yqep6y. Iloetonay, urr4poroe
IlcnoJrb3oBaHr4e coBpeMeHHbrx MeroAoB AuarHocruKr,t, TaKr.rx KaK IIIIP,
HanpaBJreHHbrx Ha 6brcrpoe BbrrBJreHr.re Quronar:oreuubrx Br.rpycoB, rropaxarou1rrx
CCJIT'CKOXO3'I,ICTBEHHbIE KyJrETyp, r,rMeeT 6omruoe HayqHoe
r.r npaKTr4qecKoe 3HaqeHr,re Anr cHr{xeHr.rq pacnpocTpaHeHvg tI BpeAoHocHocTr,r
Br.rpycoB, a rarcKe [polt3BoAcrBa BblcoKoKarrecrseHHofi H gKcnoprHo-
opr,reHTr4poBaHsofi celrcxoxog.f,fi crseHHoil npoAyKrlr.ru.

B nrr,rpe npoBoAtrcr yrrry6,rennrte HayqHbre rlccJleAoBaHr.{r no BbrrBJreHr.rro

BHpycoB, nopa)Karouux roMarbr, tr3yqeHr4ro r{x xapaKTepr{crnK) pa3pa6orKe Mep
no r{x MoJreKylrpuofi r.rAeHTr4Q[Kauuu u 6opr6e c Ht,rMr.r. Br.rpyc xopr,ruuenofi
MOptllI{Hr4CTOCTr,r IIJIOAOB TOMaTa tBJIteTCr OAHT4M It3 CaMbrX paCnpocTpaHeHHbIX B

Mr,rpe Br.rpycoB, HaHocrqlrfi gHa.rl,Iremnrrfi yruep6 ypoxafiHocTr,r ToMaToB,
u B Hacroqrqee BpeMr yAentercr 6olruroe BHuMaHI,Ie r,r3yqeHlrto ero
pacnpocrpaHeHr.rr, olpeAeneHzro 6aoloruu u MoJleKyJrrpHo-reHeruqecKr4x
oco6eHHocreft, orIeHKe ero BrrlqHr.rr Ha $r43r.ronoraqecKue csoftcrsa pacreuufi,
co3AaHralo ycroiqr.rBbrx coproB r4 cHrixeHulo ero BpeAoHocHocrr4.

B saurefi crpaHe Aocrr,rrHyrbr onpe4el€uuue pe3yJrbrarbr tro BbrrBJreHr.trc
BnpycoB (Lycopersicum esculentum Mill.), nopaxaroulux roMar, 3aulure
pacreHr.rr or pa3JruqHbrx 6olesHefi, fioBbrrrreHrrro ero ypoxafiuocrlr r,r 3arqr.rre
or piBJrr.IqHLIX oonesHefi c I4crroJIb3oBaHI4eM cOBpeMeHHErX HayqHbrx 4ocruxeuui
n 6brcrpofi AuarHocrr,rKe 6oresHefi. B C:rparerurr.r pElsBHTT{I Hosoro Vs6erucraua
nocraBJreHbl npuopuTerHbre 3aAar{H <BtrparrlneaHr4e 3Kcnoproopzeu.ruponauuofi
npoAyKqun u pa3Brlrr4e nroAooBouleBoAcTBa, yBenr.rqeHr.re n,rorqagefi
r{HTeHCI,tBHbrX CaAOB B Tpr.r pa3a H TerrJrr.rq - B ABa pa3a, yBeJrr4qeHue 3KcnopTHoro
floreurltlaJra AonoJrHr,rreJrr,Ho sa I uu,uuapA AoJrJrapoB CIIIA)I. I,Icxo4x r,r3 3rrlx
3aAaq, BETAeJIeHI,Ie Bllrpyca ropuunenofi MOpIII,IHT.ToTOCTI,I nJTOAOB TOMaTa,
r43yqeHl.te ero MoJleKyJrrpHo-reHerr.rqecxux oco6esuocrefi, perucrparlus HoBbrx
r43OJIrrOB, Ar{arHOCTr.rKa Ha ocHoBe orBercrBeHHoro 3a cr.tHTe3 6elxa o6oloqxr.r
reHa, Bbr-sBJreuue lyrefi pacflpocrpaHeuar r,t coxpaHHocrr4, a rarxe paspa6oma
Mep no 6opr6e c Hr.rM uMeer 6ortrrtroe 3HaqeHr{e.

.(auuoe Ar.rcceprarluoHHoe r,rccJreAoBaHr.re a onpe4eneHnofi creneHr4
cJryxr4T perxeHuro 3a.4.as, onpeAereHubrx B flosranosreHur.l llpesugeu.ra
Pecny6lur<r.r Y:6exucran NsI[-4246 <O rraepax no ga,rrHefilreMy pa3Br,rr]r]o

^Yru Ilpcuaem Pecrry6rre V:6eucm, q 28.01.2022 r. J'{. VII-60 <O Crparero pBBro HoBorc
Ys6eucmsa ua 2022 - 2026 roppr>
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ca,[oBo.qcrBa I4 Tenrl4r{Hofo xo3qficrBa n Pecny6'nnr<e Ys6eKucraH) or 20 laapra

2019 roAa, Yxa:e flpesu'aeura Pecny6lr'rxu Ys6eKllcraH J\lyfl-5853

<06 y'rtepN.qeuuu Crparernu pa3B[Tl4q cerbcKofo xogsficrsa Pecny6;rraxlt

Ys6exucraH na 2020-2030 foabl)) or 20 oxrr6pr 2019 rola, Yra:e flpesulexra

Pecny6nurcu Ya6eruc'rau Neyfl-6262 (O Mepax ro Kaprl4HanbHoMy

coBepureHcrBoBaHuro cHcreMLI KapaHTI4Ha I4 3aulI4TLI pacreulrfi n pecnyb',rure> or

15 urcnsq 2027 rcAa, Yxa:e llpeiuaeura Pecny6nuru Y:6erncrau Neyll-60 (O

Crpareruu pa3Br4"trrfl Hosoro Yr6exucraua Ha 2022-2026 ro'ur'I))

or 28 .rneapt i ZOZZ roAa, flocraHoBrleHul4 Ka6uHera MuHucrpon Pecny6"ruxu

Y:6err.rcran .Ile36l (O Aa,rrsefiueu pa3Bll^wrtt AetreJII'HocrI4 HayqHo-

llcCJIe.[OBaTeJ]bcKor0 I4HCTI4TyTa OBOIIIHTIx' bax'IegrtX KynbTyp r4

*upro4"n""olcrsa HauuoHtulbHofo ueHTpa cerlcxoxogqftcrBeHHLlx :Hauufr

r.r r4Hnoeauufi npu Muut'IcrepcrBe ceJllcKoro xosqficrsa> ot 5 u+ots 2022 rora'

a raKxe apyrllx HopMaruBHo-npaBoBblx aoKyMeHToB, npHHtrLIX e aanHofi cQepe'

Coorsercrene EccJreaoBaHuq np[opnTerHblM HanpaBJreHrlflM

pa3BrlTnq HayKH n TexHoJrornr{ pecny6'nunu: '{aHnoe I4ccJIeroBaHue

BbItIoJIHeHoBcooTBeTcTB}tHc[p}ropHTeTHbIMliHanpaBJIeHI4'Mupa3BHT}r'HayK}I
u TexHoJ.torHi pecny6nrzru <Ce,rlcxoe xo:rficreo, 6uOrexsolorut' 3KO,'IOFI4'

u oxpaHa oxPYNaroulefi cPeAbI).

Crenenr u3yrreggocrn npo6lensr' 3a py6exolt Hccile'uoBaHl4t

no BLIflBJIeHHIo I4 AuarHocrI'IKe BtrpycHr'tx 6ole:neft ToMara 3aHI4M&'II4cb raKI'Ie

yu€uue, rcax: F.Holmes (1935), M.Hollings u O'Stone (1973)' H'Laterrot (1982)'

i.Hunrr.n (2010) n M.Lapidot (2010) nlrxeurllt urlpoKo pacnpocrpaHeHuylo

r.*rQexqun' roMara Bupyc Nelrofi xVpu-an99114 rlltcrbeB roMara (TYLCV)'

N.doler (2011), S.panno (2012), S.Davino (2016) nurnurrr4 HoBble rr4nbr Br4pycoB,

o6Hapyxenuux y roMaroB, lr npoBeJ'Iu ux MoJIeKyiItpHyIo al{arHocrlrKy' a B

nocJreAHue lolbl llccre.IIOBaHI{t Bl'lpyca ropuvuenoi MopUI}'IHI'ICTOCTII IIJIO'IIOB

roMara (ToBMV) npoBoAl'nn N.Luiia r.r A'Dombrovsky (2017)' N'Salem (2019)'

R.Alkowni (2020), S.Panno (2020),8'Chanda u H'Fidan (2021)'

B crpauax cHf npoeeaeHbl ptll Hay-.lHblx uccfle.uosaHl4fi no u3yr{eHn}o

Br4pycoB pacteHnfi. B qacrHocrl4' no.u pyKoBoAcrBoM aKa'aeMI4Ka PAH

l,t.i-.ataOeno"a, C.IO.Moposoea (2001), O'Kapnonofi (2006)' P'B'fnyronofi

(2012), Io.A.lllnefiaep (2021) u ApyrHMIt yqeHbIMI'I' 6rtlu npoBeleHbl

I4ccJle.qoBaHI]'IIoMoneKyJ]'pHo.feHeTltl]ecrulroco6eggocrqN4ro6avoBl4pycoBH
6erovonupycon, o6uapyxeHullx y roMaroB' Bt'ItBJIeHI'Ilo HoBblx urraMMoB I'I

u3yqeHulo cTPYKTYPbI ux 6e,rxos'

BgaueficTpaHeprAyvEnuxnpoBoAlIJ]I4cBoI4HayqHI,IeI4ccIe.uoBaHI,I,'
ro BbItBJIeHulo, u3yqeHulo csoficte I{ AuaruocruKe BI4pycoB pac'reHuI'

B qacrHocrH: IO.14.Bnacoe (1960), B,Mup:aaxve,aoe (1964), A.X'Baxaoos

(1964), K.C.!,anponon (1984), 3.H'Kaauposa- (1992)' Y'M''{Nypaena (1993)'

i.M.Vnuupouu (2009), B.E.@aisuee (201l), T'C'Xycauor (2020)'

T.X.Maxvyaoe (20nj, .Il.T.Xonnr.reea (2024)' 3'lll'Co6upona (2024)'

l4ccreAosaHl4t no u3yqeHlllo flaroreHHblx BHpycoB ToMara' B qacrHocr]'I Bl{pyca

rouarsofi Mo3aI,IKI4, npoBonHnI4cr' E'X'Axr'aa'aannenov (2023 )'
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Ornaro s uaxlefi crpaHe vccre4oBarus rro BbrAeJreHuro Bt4pyca roMara
ToBMV, I,t3yqeur,rrc Hx 6vororv.{ecrux ceoficrB, AuarHocrraxe, pacreuuft-
pe3epBaropoB r4 pacnpocTpaHeHr.rr He rrpoBoAr4Jrr'rcE, [pr,r roM! r{ro r,rccJreAoBaHr,rt
e erofi o6racrr,r npn pa:pa6orxe Meponphqrufi rto 6opt6e c 3raM BupycoM r.rMeror

6o,rruroe npaKTutIecKoe 3HatreHr.re.

Csqlr relrrl Alrcceprarlrrn c nJraHaMn HayqHo-ncclegonarenrcrcofi
pa6orbr Bbrc[rero o6pa3oBarerbHoro yqpelr(Aennr, B KoropoM BbrrroJrHerra

rncceprau[oHHaq pa6ora. .{nccepraquouuoe HccJreAoBaHue B},rrroJrHeHo

corJracHo nJraHy HayqHo-HccJ'reroBareJr[,cKlrx pa6o'r gupvuxcxoro
focyAapcrBeHHoro rreAaror[qecKoro yHrrBepcuTera B paMKax uayvuofi TeMarrlKr.t

"Buge,renue, u3yqeHue oco6eHHocrefi 14 AuarHocrr.lKa Surolarorenurrx
Br.rpycoB, pacnpocrpaHeHH[,rx B KJrr4Marr4qecKr.rx ycroBr4.sx Ys6eKr.rcraHa".

Ilersro ucclreroBannq rBrrercr BbrAeJreHrre PHK rr.rpyca, onpe.qeJreHue

oco6eHHocrefi Ii MoJreKyJrrpHo-reHerr4qecKar r4AeHTil$r4Karrrrq Br.rpyca

Kopr.rrrHeBofi Mopulr.rHr.rcTocTH n!'roloB ToMaTa, paclpocTpaHeHHoro B yclloBl4rx
3auIHUIeHHoro rpyHTa, u nocrpoeHr4e ero Qr4noreHerr4qecKoro AepeBa.

3araqn nccreaoBaHnq:
MOHnrOpr4HF lr OlpeAeJreHr{e ypoBHr pacnpocrpaHeHr,rt

Br,rpyco cneuu Qr4qecKr4x 3a6o,'reBaHr.ri Ha roMarax, Bbrparuu BaeMbrx B 3aKpErrlrx
r{3oJrr4poBaHHlrx ycJroBurx e TauxOurcKofi o6,'racru, c noMorrlbro MoJleKyJ'rrpHo-
f EHCTI,Iq ECKI,IX METO.UOB :

MoneKyntpHat Al{afHocrriKa H rrocrpoeHue Quloreueu4r{ecKofo AepeBa
Bvpyca ToBRFV Ha ocHoBe ero 6uorzH(lopMarr.rqecKoro aHarLl:,a;

onpereireHr.re pacnpocrpaHeHnq Bvpyca ToBRFV B r43oJrupoBaHHbrx

3aKpbrTErx ycJroBr.rrx, pe3epBaTopHbrx pacTeH14rx u coxpaHHocTr,r;
orIeHKa BpeAoHocHocTrl Br4pyca [yTeM onpeAeneHr.rr ero BrruflHHfl

Ha coAepxaHr,Ie BalrHbrx 6no,roruqecxux BerqecrB B nJroAax roMara;
ugeuruQurcaqu-a Bvpyca ToBMV B r.tMrroprHblx ceMeHax roMara

c ncnoJIb3oBaHI,IeM Mo,'IeKy,'ItpHo-reHeTI4tIecKI4x MeToAoB;

onpeAeneHr4e crereHr4 Bo3AeilcrBr4r pa3Jraqubrx npenaparoB Ha Br.lpyc

r.r pa:pa6orxa Mep no 6opr6e c urav.
06remona [ccJreaoBaHufl r'Brr,ercfl r.r3o;rrrbr Bupyca xopuuuenofi

Mopulr{Hucrocru n,'roAoB ToMara (ToBRFV), nopaxarcrlero pacrenr4fl ToMara

B TeITJII4qHbIX xogsficrsax Haruefi pec[y6rr.rKr4.
flpegnrerolr rrccrreAoBaHrrs .rBmrorc.s Bbr.qeJreHr{e r43oJrrra Bvpyca

ToBMV, r,r3yr{eHue BIr4slatrfl Bt4pyca Ha BaxHrIe BeulecrBa B nnoAax roMara
u $usuororuqecKr4e cBoficrBa pacre+:an, oflpe.4eJreHr,re ero pe3epBaropoB,

MoJreKyJrrpuo-reHerr.rqecKilr r.rAeHTr{abnKaurrr u nocrpoeHue ero

$uloreueruuecKoro AepeBa.
MeroAsr ncc;reAoBaHrlq. B 4zccepraqzonuofi pa6ore 6s:;.u

ucilo,'rr*oBaHbr Br4 pycoJrof[qecKr.re, Qneuro-xuuuqecKue, Mor'reKyrqpHo-

reHerr.rqecKxe, 6uoant[oplrarrrqecKr4e, crarxcrrlqecKLre MeroAbr, a rapKe MeroA
CDABHI'ITCJIbHOTO AH[INI43A.
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Hay.rrraa HoBrr3 Ha uccJreAoBaHrrfl 3aK;Iloqaerc'fl B cJ'Ie'4yloueM :

"n.pu",. 
s Hauei Pecny6nune ugenrl'rtpuqupoBaH BI'Ipyc ToBRFV rar

$uroutpyc, nauoc.suufi cepr€suuft yurep6 ypoNafiuocru H KaqecrBy pacreuuil

ToMara B ycJloBl4tx larpnrofr I{3oJltu}t}t;

MeToIoM CeKBeHHpoBaHI4q Ha ocHoBe IIoIHOTeHOMHOTO I4CCJIeAOBaHUS

r,r3orfra <Tomato brown rugose fruit virus, M-24>> 14 yqacrKa IeHa

orBercrBeHHofo 3a cI'IHre3 6erKa o6o"lo'lru (EO) H3or.flra <ToBRFV Uzb-4'7>

flpoBe.qeHa MoJIeKyJUIpHat ugenrlrQuraqltq I43ortroB' a raKxe Ha ocHoBe

6lronu$opuau4qecKofo alaJtrrca nocrpoeHo ux tpuloreuerl{qecKoe AepeBo'

u AoKa3aHbI ero oTJII4qEt oT IT3OJI'TOB! pacnpocTpaHeHHblx B Apyfl4x perl4oHax

M14pa;

c noMouruo fll-{P-auaru3oB BbItBJIeHrI HoBbIe pacreHuq-pe3epBaropEl

Bnpyca,TaKI4eKaKnaclJ-lubtc)'vxao6ur<HOBeHHat(Capsellabursa-pastorisL')
a otr)' BaHqH K reKapcrBeH Hbtit (Tar ax ac um ffi c i nal e);

cpaBH[reJlbHufi aHa,rr'r: reua CP u3oJltra ToBRFV (M-24) c ApyfI{M}r

lr3oJrtraMr4 BbIqBUr HarHrII4e to'{e'rHofi (vl',rcceuc-uy'raquu) vyrauprv- B flflTrl

ero o6racrqx 14 AoKa3aHo, qro 3To npr{BeJro K 3aMeue aMllHoKl4cJlortt neiltluua (L)

Ha enymavtuH (Q), aunuoxracrorr mupo3uua (Y) Ha acnapaeuHoeyn Kucnomy

(D), arraunorcu cro"r'r ttu3uHa (K) ua acnapaer'rr (N), aMuHoKllcJlorst a'tauuua (A)

Ha acuuH (V) rn auunoxl4crlorll apeuHuHo (R) ua cepzr (S)'

flparcrnuecrcHe pe3yJlbrarbl IrccJreAoBalr[q:

paspa6oraua peKoMeH.IIauHr <,nuaruocruKa u npotpu:rarrura Bl4pyca

rcopuuneeofi Mopull'Iuucrocrll nJIoAoB roMara (ToBRFV)>;

B pe3ynbrare l.lccleloeauufi, [poBeaeHHbIX rlo onpe'4eJ'IeHl'l]o

BbIXI4BaeMocTI{ I{ pacnpocTpaHeHl'It Blrpyca! AoKa3aHo' qTo ocHoBH6IMI'I

r.rcroqHI4KaMI,I r'rnseruuu tBJlttorct 3apaxeHHat noqBa' nocesHofi

MaTepl4an_paccaAaToMaToB14ceMeHaB3aKpblTblx!ll3oJl}lpoBaHHblxyc,toBI,I'X'a
ocHoBHErMr4 nepeHocril.lKaMr4 - nqeffr-orrbrJrl4reJll{ (Bombus teffestris), opyAnt

TpyAa 14 r{eJIoBeK.

.{ocronepHocrb pe3yJrbraroB rrcc'IleAoBaHus o6ocHosllBaerct

npr4MeHeHLIeM B rl4ccepraulaounoft pa6ore Kraccl4r{ecKltx u coBpeMeHHbIx

MeTO.IIOB. COOTBeTCTBI4eM HayqHbIX IoAXOAOB! no"IyqeHHblx Ha ocHoBe aHaJIu3a

pe3ynbTaToB c TeopeTI{qecK}lM14 AaHHLIM14' npoBeAeHIieM cTaTIrcr}tl{ecKofo

aHaIH3anonyfl'LutoHHblxAaHHblXHaocHoBecoBpeMeHHI,IxnporpaMM(Statistica
6.0),ararNe6uourrsopr,aarr,ruecr<I4MaHaJII43oMcI,lcIIoJIb3oBaHI4eMnpo|paMM
SnapGene,MEGAll,pa3MeuIeHI4eMHyKJleorunHofrnocreAoeareJlbHocrl4
r4ccne.qyeMoro "tpy"nuro 

ttoJltra B 6a:e Aanultx GenBank NCBI' o6cyxaeuueu

pe3ynbraroB Ha HauuoHa,lbHl'lx H MexAyHapoAHrrx xou$epeuqltflx' a raKx(e

ny6nuxaqraeft pe3yJlbraroB I'lccJIeAoBaHI.tt B HayqHbIX xypHa"lax'

panot"n4ouutnur*B"r.rrr.fiaTrecraufioHHoilKoMl'tccueitnpuMuHucrepcrne
u"rat".o o6pa:onaHIlr, HayKH H I'rHnosaulrft Pecny6lnxu Ys6exucraH'

Hayvnar H rlpaKTrrqecKaq 3HarrltMocrb pe3y'lbraroB nccneAoBaH[q'

HayuHax 3Harll'IMocrt, pe3yJlbraroB I'lccJle'roBaHut o6ocHoeslsaercq

'on.nyn"p"ofiu.4errru$rlrtaquefithparueHTa|eHoMa6elxosofio6o,'Io.{ruBllpyca
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ToBRFV u no,rnofi [ocJreAoBareJrbHocrr.r reHoMa, nocrpoeHr.reM

Qu,roneueruvecKoro 4epeBa BLrpy ca c acfloJ'rr,3oBauuerra 6lroa H$opMarr.rqecKoro
aHaJIr43a, a raKxe onpeAeJreHneM HoBLrx npupoAHbrx pacreHr.rfi-perepnyapon,
I,IMeloUIlrX BaXHOe 3Har{eHr.re Iila coxpaHeHr.rr u rlt4pr(yJrrrlt] r4 BHpyca
B Tenr'II4r{HbtX yCJTOBUTX.

flpax'ruuecrax 3Haqr4Mocrb pe3yJrbraroB r.lccJleAoBaHr4r o6ocHosrlsaercq
npoBeAeHr{eM MoHr,rroplrHroM Bt4pyca ToBRFV Ha rroJrrx roMara B ycJroBtitx
sarpurofi Ll3oJrrrluu c ucnoJlb3oBaHr4eM coBpeMeHHoro 6ucrporo
rr.rarHocrnqecKoro MeroAa OT-nIlP, a raKxe onpeAeJreHr.reM sc[t$errxeuofi
KoHrleHTpar{nn u cnoco6a [puMeHeHnr pa3ruqHbrx 6uonpenaparoB, TaKI,IX KaK

<Bakfungin>, <Bovera>, u xr.rMr.rqecKr,rx npenaparoB, TaKr,rx rar KMnO4, NaCIO,
trporr,rB Br,rpycHoft unQerqar.r.

BneApenne pe3yJrbraroB nccJreAoBannq. Ha ocHoBe noryrreHHbrx
HayrIHbIx pe3y JrETaroB no BbIAeJteHHlo, n3yqeHl,tlo oco6esnocrei Lt AI{af HocrrrKe
Bvpyca ToBMV, ros6y4urelr sa6oresaHr.rq roMara (Lycopersicum esculentum
Mill.):

PacnpocrpaHennuft na reppr,rropr.rx Hanrefi pecny6nutcu usorrr Br.rpyca
ToBRFV 6ua nepe.qau e renoQon4 <Korrexqaq yHr.rKaurbHbrx HayqHrrx
o6bercroB Qu:ronaroreuubrx H .4pyrux Mr,rKpoopraHuevon> (cnpanKa AKaAeMr.ru
Hayr Pecny6ruxr{ Ys6erzcran J'{! 411255-2468 or 6 Ho.a6prt 2024 roaa).
B pesy,rrra're, gro laJro Bo3MoxHocrb o6ora'rutr teHoSoHA KoJrJreKuI{u lrITaMMoB

Quronarorenur,rx Mr.rKpoopraHn3MoB r.{ c$opMr4poBarb uuQoprr.raquouno-
aHilruTuqecKyrc cr{creMy slexT ponuofi 6a-rrr gauuux Br.rAoBoro paruoo6pa:ran
Br.rpycoB;

MeroAov III]P npone4eH aHaJrr{3 pr,{a cr.rMnroMoB Br,rpycHbrx sa6o,'resaHufi
ToMara, ua6mogaevHx Ha noceBax roMara B Te[Jrr4qHr,tx yc,rroBr4rx Taurxesrcrofi
o6racrl.r, r.I BnepBbre e Haulefi pecfly6nuKe ra4enruQr.rqapoBaHbr r.r3orqrlr Bnpyca
ToBRFV <ToBMV Uzb 4.1>> tr <Tomato brown rugose fruit virus, M-24>>, u
6uouu$opvarunur,re cBeAeHHt H3oJrrroB 6ulu pa3MerrleHEr

s 6a3e AaHHbIx NCBI (Haquouzurrurrfi rleHrp 6uorexsoloruqecrofi
znQopvaqzu) c uAeHrr.r$nKarluoHHbrMr.r HoMepaMr4 OR50 1605. 1 u PQ660493. 1

(cnpanra Muuucrepcrua ceJrLcroro xogrfic'rna Pecny6nur<lr Ya6eruc'ran
Ns 05/06-04-395 or 14 utons, 2025 roaa). B p$ynbrare, 3ro cBe.qeua.s AiL'rr.r

BO3MOXHOCTb npuMeHeHr,rr AaHHO|O r43OJrqT Br4pyCa B HayqHbIX l.{CC,'reAOBaHr4rX

B 3Tofi o6Jracrr4 rro BceMy Mr,rpy, onpe.qeJrnrL Mlrrparlnro 3roro Bupyca v v3y'r.vrr,
ero Qr4roreHerriqecKoe,qepeBo.

Paspa6oraHuar peroMeHAaqrrr rro reMe <,{uaruocruxa u npo$rrnbaKTr4Ka
Br.rpyca xopuvueeofi Mopqr.rHlrcrocru nro.qoB roMara (ToBRFV)> BHerpeHa
e na6oparopuyro npaKTlrKy TaureHrcroro u @epraucroro o6racrHbrx
ynpaBreHnfi AreHrcrna rro KapaHTr.rHy v 3arrlr4Te pac'teuufr. (cnpanra
Munucrepcraa ceJrBcKoro xogqicrea Pecry6nurcu Ye6eKncraH or 14 uwns
2025 roAa Ns 05/06-04-395). B pe3yrrbrare, oHa rocrryxr.rrra Hayr{Ho-
MeTOAI{qeCKI,rM pyKOBOACTBOM nO paHHeMy BbrrBJreH[n Bnpyoa H IIpOBeIeHHrO
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$urocaurarapHoro KoHTpolIt Ha KyJI[,Typax roMara I'I nepqa B 3allaureHHr'Ix

napHr{r(ax, a raKxe cHllxeHHlo ypoBHt efo pacnpocTpaHeHut'

Anpo6aqur p$yJrbraroB uccreAoBaHuq' Pe:y'rl'rarrt AaHHoro

r"an".{o"inr" 6'nr'r o6cyNaeHbl Ha 4 uex^yuapo.qHblx I'I 4 pecny6'ruxaucxl.lx

HayqHo-npal<ruqecKI4x rconQepeuquxx.

Ilyo.nurcaunn p$yJrbTaTOB rrCCJreAoBaHItq. Bcero no reMe AI'ICCeprauI'IH

ony6rraxonauo 13 uayuuux pa6or ra 1 pexoveu.4auut H3 HIjx 5 Hayunutx crarefi'

B peKoMeHAOBaHHbtx Brtcurefi arrec.raquouuofi KOMIICCUefi Pecny6nurra

Vs6exrcraH 1lr ny6lnralll4l4 ocHoBHbIx Hayr{Hblx pe3yJlbraroB 'uoKropcKllx

auccepragui,r,BToMqucJ'le3epecuy6nr'rKaHcKl'Ixu2nsapy6exHblxxypHaJlax'
Crpyrrypa u o6teu Anccepralrnr. Crpyxrypa Al4ccepraqllu cocrol'Ir

I43 BBeAeHI4t, rp€x rlan, BLIBoAoB, npaKTI{qecKI4e peKoMuHAaIIuI4 I'I cnficKa

r{crloJrb3oBaHHOft ,rUreparyp6r H npu,roxenr'rfi. o6leu AnccepTa1lilll cocraBJltsT

115 crpaHuq.

OCHOBHOE COAEPXAHI4E AI4CCEPTAIII{II

Bo sseleHurt o6ocnosaHa aKTya.tbHocrb u seo6xoAuuoct' npoBeAeHHbIx

uccfleaosaHuft, onucaHbr ueru, 3aAar{u, o6ler.rlt lt npeAMeTbI I4CCJIeAOBaHI4''

yKa3aHocooTBeTcTBue.ocHoBHbIMnpI4opI4TeTHb|MHanpaBJIeHvgMpL3Bu.||49'
HayKr4 14 rexno:rorufi Pecny6,rr.rxr.r Ys6ercucrau, U3JIOXeHI'I HayqHat HOBII3Ha

r4 [paKTI4qecKLIe pe3yJlbTaTbl ]tccileAoBaHl4t' pacKpI'ITa TeopeTlrqecKat

u npaKTl4qecKa{ 3HarII'IMOCTb noryqeHHLIX pe3ynbTaToB' npe/IcTaBneHa

uHtfopuaur.rr o BHeApeHuI'I pe3ynbraroB I'lccJIeAoBaHI'It B [paKrHKy'

ony6ruronauur'tx pa6orax u crpyKType ArIccepralruI4.
B nepaofi uaBe Al{ccepralru[ <Ana.lul JruTeparypbl rlo oOrueft

xaparcepHcTuKe rr AnarHocTrrKe BHpyca ropnunenoft MoplqnHIICTOcTn

nJroAoB TOMaTa) npeAoraBfleHbr cBeAeHr4t o6 onucanuu BLIpyca ToBRFV'

ero 6roloruu, 3KOJrOfr4r4 r4 Cr4CTeMaTLrKe, a TaKXe aHaJIH3 nl4TepaTypbl

ro oracHbrM QuronaroreuulrM BI4pycaM, BxoAqulr.rM B fiepeqeHl KapaHTI,IHH6IX

Br4pycHbrx 3a6oneBaHr4i TOMaTOB, Br,r3brBaroull4x npexAeBpeMeHHyro ocTaHoBKy

ux BefeTalluu t4 lrrllpoKo pacnpocTpaHeHHblx Bo BceM MI'Ipe'

Bo nropofi rJraBe Ar4ccep.raquu <<MarepllaJlbl H MeTOAbI HCCJeAOBaHUq>)

oflucaHLIMarepu€uIbI,ucIIoJIb3OBaHHbIeI.ilfr[poBeAeHnq[ccJ]eIoBaHltt'
u pr.q MeroAoB, raKl4x rax OT-flL{P, III{P n peanbHoM BpeMeHH' x'raccuqecrcui

nUP, AereKul4t Bl4pyca, ero H3oltslp4fl' MoreKyrqpHo-reHeruqecxa'I

u4euruQuxau[q I4 nocrpoeHlre abl'IrofeHernr{ecKoro AepeBa'

B rperrefi fnaBe AHccepraquu <<Pesy.nbTaTbl u aHaJIIl3 XapaI(TepItcTIIK'

MOJreKyJrflpHofi AuarnocrnKr{ II Qnlorenern.recKoro aHaJIIt3a TOBRFV>>

npeAcraBneH p,flA pe3ynEraroB uccle4onaHn[' raKl4x KaK MoreKyntpHat

ugenrusurcauvfl Brlpyca ToBRFV u MoHHroptrHr ypoBHt ero pacnpocrpaHeHl'It B

TerlJll{qax, Ir3yr{eHHe BIrLlflHLrfl B}rpyca na rraopoo$u3HoJlofl4qecKlte ceofrcrsa

oacresufi.
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fleprouavamno Ha roMarax, BlrpauruBaeMbrx B TerrJrr{uax, 6stlu
npoBeAeHbr ua6nro4eurax 3a cuMnroMaMu ga6oresaHufi, xapanrepHbrx AJrt
Br.{pycHbrx sa6oleaanltft, TaKItx KaK Mo3ar{lrHbre flrrHa Ha JlucroBbrx flJracrr{Hax,
cKpyr{r.rBaHue, floxeJrTeHHe r.rJrr4 norBJreHue KopuqHeBbrx rrrTeH Ha nJ'IoAax,

HepaBHoMepHoe co3peBaHr4e, 3arBepAeHue r.r rr3MeHeHr.re $opusr nlo4or. Errlu
oro6paHbl npo6br c Jrr.rcrbeB r4 nr'roloB pacreHrrr r4 MeroAoM IIIJP n peaJrbHoM

BpeMeHH r{cc,'re.4oBaHbre 9Tr4 o6pa3rlbr H 3Ta cHMnroMr,r 6r,r,ru nptsuaurr
rr4rr,rqHbrMu aff ToBMV (Pucyuox l).
fll-{P-auarus o6pa3rloB, co6paHHbrx
Lr3 pafioHoB, noKtt3€ur r{To 12 t43

Hrlx 6rrru noJroxureJlr,HbrMrr, a 4-
orpl{rlarerrbHLrurz. B pesynrrare III{P-
aHulv3a ycTaHoBJIeHo, qTo r{acToTa

BbrrBJ'regr,rr ToBMV s o6uero
KoJrllqecrBa o6pa3rloB cocraeuna 7 5yo.

Buayarlnufi ocMorp roMarHbrx
pacreHr4fi, Ha Koropbrx 6un o6uapyxeu
Bt4pyc, IroKa3aI, qTo y HeKoTopbrx

coproB Ha6nroAarr.rcb .rBHbre cr.rMflroMbr

3a6oneBaHr4r (Ha lrcrr.rx u n,ro4ax),
B TO BpeMr Kar( .qpyrue HaxoAr4J'rr.rcb

B nareHrHofi r[opue. cpeAu copron,
y KoropLrx 6u,r o6napyxeH Brapyc,

npeo6naAilrlr copra Pink Paradise u
AIamino. Hnt[reqreponaHr.re raKxe 6brJ]o

:aQrexcr.rponauo y copra O'zge.
Orouuare,rrnue pe3yJ'rbTaTbr

na6,rroAa.nucr y coproB Zamira vt

Marvelans, To ecrb oHH He 6luu
r.ruQr.rqlrpoean br BxpycoM.

Bupyc 6srr o6napyxeH oaHoBpeMeHHo u B Jrrrcrbrx r{ nnoAax. 3To
noKa3brBaer o rrrupoKoM pacnpocrpaHeHvu Bupyca ToBRFV no BceM opr-aHaM

pacrenufi. florasa're,qr Cq napsraponairr.rcr, or 17,13 lo 29,79 a r4x p€Bnr4qr4t

yKa36rBaror Ha pa3Hylo creneHb ruQraquponauux. (m6mrqa l).
Cor,raoro noJryqeHHbrM AaHHbrM, nau6o,ree srrcoKr,rfi ypoBeHb

3a6oneBaeMocrr.r 3a{r4KcnpoBaH s xogqficreax Kr.r6paficxoro pafioHa
(48-55%). 3ro no3BoJrrer orleHr4rr Kra6paficrafi pafton KaK ocHosHofi
or{an pacnpocrpaHeHur Br.rpyca. B xosqficrsax lOxopr.r 9upulrrcroro paftoua
ypoBeHb ga6oreeaevocrz 6u,r orHocr4TeJrbHo Hri3Kr4M u role6arcq B npeAeJrax

40-44%. B xo:qficreax 3asruaruscroro pafioua ypoBeHb ga6oreeaeN4octl.I

ra$nrclrponan B npeAeJrrx 39-49%. 3rra peeymrarbr no3BoJltror HaM cqurarl
Kr.r6paftcrufi pafion ocnoeubrM rleHrpoM pacnpocrpaHenus Bupy ca.

Pncyuorc l. Cnunrorrur, xapaKTepHbre Afls
BrrpycHbrx sa6o.nenannfi, na6,rroaaeuux na
pacTeHHqx ToMaTa.
Ha pucyHKe: A-xloporuvHsre nrrHa u
4eQopuaqu.r nnoAoB; B, D - uepanrouepnoe
co3peBaHue r4 n3MeHeHr,re oKpacKr.r; C, E, F -
Kopr.rqHeBbre MoprrlHHucTbre ruTHa vl

3aTBepaeHEe nJroAoB.
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Ta6.nuua I

,4na1nqc1q4a.np;'calqBBIYrvrerq4ovoJ-qUl:911*"is[:P.:T^t=
Copr rouara

Ha:sanfie QePuePcxoro
xo3nIcrBa

Tnn *Cq IIIIP
I|oKa3areJb

3ar.nroqenue

Pink Paradise

linlc P31g!ts9

Zamirs

- 4!!!y" 
-Pink Paradise

"Asro Lisht JII,ICT NA

oree44-!!s{sq4
"Salar Nuriddinov

Pahriddin"

nlI04

JIHCT

r'l,t)
NA

IIoroxlTrerbHbII

orpullarenl'HbIR

"Asro Produkt Exoort" n.iloil t5 65 TIOJIOXI{TCJI6HbI14

"Eco Flowers" IInoil 26,64 r9lt94419r!4!14-
!onoTItTg4bq!!f l
noroxl.irenbHblf
omltllare16Hbtil
ell4qaTqnbH.blfi ]

nonOXIilEJIBHbIi
floroxl{rerbHbIil
tIoroxc{rerbHbIl

i;Toshkent losistika servis" Irno.{ 22,\9
t8.32Pink Paradise "N green haus' JII{CT

Pink Pmadise "Topliy Sad" IINOA NA

Monelars ll{grq ImpgxQol4
"Ba,rtivor mirishkor faYz"

ITNOA \i1A
t'l.55Pink Paradise JIHCT

Pink Paradise "Davr savdo" [noa 24.57

Pint Pnradi 'Nsa Asro Development" II'ICT 26p
Alamino "Stat Aero Product" IIJIOA, J1IICT 26,13 TIONO)KIITEJIbHbI

Pink Pmadise "Bobur Ulusbek FaYz" rlloa, JIIICT 16.54 noroxtlTe rbHblii
noloxnrelrnufi

NOJIOXIITCJIbH6T14

Pjl! Pgrydr!9

Alamino

,_I4e4qr4! si4tyof4Cro"
"Abdujabbor Fotima

Muruwat"

nryr

NJIOJI

)a 41

28,77

+c rycle) -IIpWesAHse: +Cq (VuantUtcauon q/cle) - PruD' rl

Tecrcuri o6paeu cqmwt notroffiftslM, Haqffiat c yruaffioro rgfiJla-

llgexrur[urcaunq Bupyca ToBRFV Ha ocHoBe reHa 6eJrKa o6oro'rKn

u ero Qu.norenern'recKufi aHarH3. Art MoneKyJUIpHofi u4esrr'rQuxaqun

pacnpocrpaHeHHoFo B HaIUei crpaHe Ir3oJltra BI'Ipyca ToBRFV', no reHy'

or"ar.r"""rnoMy 3a 6erroK o6onoqru (cP), r<ovrnanuefi (Letgen Biotechnology

LTD) (Typurnx) cI'IHre3I'tpoBaH rpafiMep (ToBRIVf-ACCAGAG-

TCTTCCTATACTCGGA U TOERFV-R TCACCATCTCTTAATAATCTCCT)'

peKoMeHAoBaHHbrfi Rodriguez-Mendoza et al. (2019). fl[P-npoAyxr cocraBl'Irl

ils nup HyKJIeorHAoB' C rcnorusoeaHl'IeM 3rl4x npafiMepoB 6rtlu oro6pauu u

MeroA; rcraccuqecrr'fi-IllJP r.rcc,'re,oBaHbl o6pa3qbt roMaroB coproB Pink

paradise u Alamino c cnMrrToMaMr4 Bl4pyca ToBRFV, BbrpaIIeHHbIX B TeIIJII',IUe

ooo<organikbiofood>Ku6paficxoropafioHaTaurrerrrcroilo6IacTI,I
(pr.rcyHor 2).

Pucynox. 2. X.ilaccn'lecruft -IIIIP axa,lu:
Bnpyca ToBRFV' BbIsBreHHoro B

o6paruax !'IltcrbeB Il rlJloaoB ToMara B

Taurxenrcroii o6.nacru. 3lerrporlope:
npoBoAIilIIt e l,5oA arapo3HoM reJle:

M - rr.rapxep O'GeneRuler I kb DNA ladder;

1 - :ruc.rr.f, ToMara copra Pink Paradise;

2 - JILIcrrt roMara coPta Alamino;
1/1 - ntroArr roMara copra Pink Paradise;

2/2 -nrcwt roMara copra Alamino [nuua
fll-fP-npoaynra cocrannta 4'7 5 t.tt.



B xoAe gKcnepvMeHTos 611114 ugenruQr.rqr,rponansr 2 r{3oJrrra Bvpyca
ToBMV,BbrleJreHHbrxu3ToMara. Hyx.neorlrguue nocJleAoBareJrbHocrr4 reHa
CP (475 n.u.) nnrnaeHHbrx r.r3orrrroB Bupyca 6ulu AenonupoBaHbr n 6asy

4annux NCBI noA Ha3BanuflMvt <ToBRFV Uzb_4.1>> (ID OR501605.1)
u <Tomato brown rugose fruit virus, isolate M-24> (ID PQ660493.1). I4:yuena
HyKneorr,rAnas rrocJreAoBareJrr,Hocrb nepBoro lr3oJrrra (987 u.n.) u ceKBeHHpoBaH
nonnufi reHoM BToporo r.r3oJrrra A,'rl.ruofi 6360 n.H. 3ra rroJrHat
nocJleAoBareJrrHocrb reHoMa [ocJlyxuna ocnoeofi Artlt nocrpoeHr.rrr

$ulorexeruvecKofo AapeBa Bvpyca MecrHoro H3owrra, co3AaHHoe c loMorrlrro
nporpaMMbr MEGAI I (pucynor 3).

OR792€0 1 ToSRry EoHe ToBRFV-SO Chna

OR795S3 1 ToBRW isolde ToBRFV HB China

OR7S5S2 1 ToARWshe IoBRry-BJ sina

MW3141 t4 I FoBRFV Fotate 36783860 1 Chma

OH515231 1 ToBRry r$He 202m1-5323 A ktffiads

PQ492152 1 IoBRFvrsolde ToBRNMUFoI China

OH515257 1 TogRry m|de 41108148 fHMads

MN882027 r ToBRry bhe 3SSa3 B MMads

MN882038 1 ToBRry isolile 3S070153 B Ndhdads

PP099953 1 ToBRFVrehe NPPO.NL 6ffi1985 khedrnds

MNga2Sl 1 IoBRry bHe 3952442 A Wdands

Mfl8&017 I ToBRry 
'dde 38W30 B NdMads

M31411I 1 IToBRFV relate 36783571 2 Pw

PP09S02 I ToBRry rsoHe NPPO-NL 41 161S4 Tu*ey

MW314123 1 lloBRry isolai€ 39$3433 3 Ndhnand

MM82e3 1 t'oBRft isoHe 39S3361 B retbdad

NC m157 1 Iobacco msaic trrus OWGROUP

Pucynor 3. OuaonenernqecKoe aepeBo ToBRFV

Kar uaAuo r.rs QuroreuervqecKoro AepeBA ace u.4euruQrirlrrpoBaHHEre
r.r3oJrrrrr B 6a3e AaHHr,rx pacloJroxeHbr B Tpex Ka;rr,crepErx, a il3orrflT <<M-24>r,

srtls,reuurri B HarueM r.rccJreAoBaHr.Ilr, HixoAr.rrcr B Tofi xe BerBr.r, qro
u rcuraficxue r43oJrrrbr, r.r MoxHo fipeAfloJroxr,rrb, rrro oHLI [poIr3oItIJIlt or oAHofo
ll ToFo xe npeAKoB Bupyca, n qTo Bce oHI{ flpoI,I3oIIIJII,I oT foIJIaHAcKoro r.t3oJrqra,

6rusroro no npoucxoxleHrrlo K STuM r.r3oJ'rqraM. Er,rolrnQopua'ruqecrui aHaJrr.r3

FoMoJror[u BLtpycoB rroKa3aJr, qro r.r3omr <Tomato brown rugose fruit virus,
isolate M-24> sa 99,7-99,80/o cxox c ApyrnMlr Ll3orrtraMr{ B}rpyca ToBMV.
Yponeur cxoAcrBa c Br.rpycoM ra6a'{Hofi Mo3ar.rKr,r (BTM), BKJrroqeHHbrM

B KaqecrBe OUTGROUP, 3naqrrrerbHo uuxe (82Yo), r{ro cBr.rAereJrbcrByer o roM,
qro Br.rpyc ToBRFV flBrr'ercfl orAeJrbHbrM caMocrorreJrbnHv ro6aN.rosu pycoM.

Pacnonoxente y:6ercroro ri3orqra B KJraAe 3 na QunoreHeruqecKoM
.IepeBe yKa3brBaer Ha BbrcoKyro BeporTHocrE Toro, rrro Bfipyc npoHlrKHyJr
B Harxy c'rpaHy qepe3 ceMeHa h'ru nocaAoqHufi uarepuar H3 Apyrxx pefuoHoB.

.{alr,nefiurue rlccre.{oBaHr4r 6ruu cocpegoroqeHbr ua uo,rexy,rrpuofi
xapaKrepncruKe 6e,rxosofi o6oro.{xu ys6ercroro vlsorura <<M-24>>.

3l

P(:)@93 1 ToBRry isolde M-24 UzEknan



PP9L6473.t
PQ660493 .1.

PQ3t@342.1

4. XS839591 .1-

5 . X1M53549 .1
6. XQH04660.1

B .racrHocrl4, 6rtl npone4en cpaBHureJlrnltfi asa'nr.rs ero aMI4HoKItcJIorHoro

cocraBa c ApyruMl'l 6lusropoAcrneHHblMl'I ll3oJItraMI'I' HyueorlrAnr're

nocJIeAoBareJIbHocrI'I 6rtlu npoana'nu3l4poBaul'I u co6paubl c I4cIIoJIb3oBaHI'IeM

nporpaMMbl <SnapGene>' Hyr<leorl,t4nu e tr aMI'tHoKI4cJlorHbIe

rocneAoBareJlbHocrl4 cpaBHI',IBanI'Icb c apyTYl I't3oJItraMI',I ToBRFV s 6a3ax

AaHHbIx GenBank " 
EB;i;;;"^^ips\6+tz'l - Yaz'Kha'To u PQ310342'l -

usola'<B>)' 
----^-rr'Dou'FnncflenoBarellnoc'rei6r,nosrtnorHeHoMnoxec'reeHHoe BbIpaBHnBaHIte nocileAol

c I4cIrorIb3oBaHI4eM c;J"i omega' Peryllra'rlt I'tccrleAoBaHl'It BLltBl'IrlI4

oAHoHyKJleorton"tt uuptuuuu (SNP) I4 3aMeubr aMI4HoKItcJlor' Hyrleoru'qnar

nocreAoBarerlbHocrb ;;;;;"'- "t{-zq' 
(PQ660493'1) 6rua cpaBHeHa

c upagcKllMl4 t'ont'tutt <Yaz'Kha'To> " 
itg' s 6a3e Aannrrx NCBI

https://wu',v.ebi.ac'uk/ (Pr'rcynor 4)'

ACCTGTGTACAA6CTGGTGGCCGAAGGGC

ni inereancAAccrcGrGGrGGAAGcGc

l: :rFi:i*l::l::":ii:ry:
VENLAT LYATRA]NKLVAE LVKGF ERASG

Y:ilgil islllililiiw: iv[:: :ii::
***-*** ****{<+ *{< *****+* *'*x

Pncynor 4. Cpannenne HyxrreorlraH.brx' 111T-::y"tHbrx 
nocrreAoBare"Ibnocref

oerxoeoft ooo'noqrcu t'o""t" uM-24" c Apyrl{Mtl I'r3oJtqraMu' rlptrMeqan{e: 1- g:olsr

(ye.Kha.To > (p*rr*rr.ril ,l "r** nnr-zl, GOOOOls3.l), 3 - Konqr <B> (PQ310342'1)'

Elrorantpoplra'ruqecrrafi aHiltl43 IIoKa3aJI' qro HyKJIeorI4AHat

nocJleAoBareJlbHocrl e 6erKosofi o6oloqxe MecrHofo u3orqra <<M'24>> cxoAHa'

HO He I4AeHTI'IqHa nocJIeAoBareJIbHOCTI4 Apyrux cpaBHl'IBaeMblx H3OJItroB'

flpu cpaBHeH[I4 I'I3on'{ra (M-24> c I{paHcKI4M "on"tot 
<Yaz'Kha'To>

(PP916473.1)6srrroo6rrapyxerro6oAHoHyKJIeoTI4AHbIxnorruruop([usvoe(SNP).
flpu cpaeueuut t,on"'u Li"ii;q3r0:+z i;6utno o6napyxeuo 4 SNP-uyrauuu'

Kax Bl4AHo I43 pltcyHKa' npu tpuu"""tt l43orqra -(M-24)

c nau6olee 6rusKl4v I{paHcKI'IM Hgorqtoltn'uYaz'Kha'To> (XSB39591'l)

o6napyxeuo, qro e 5 totnu* I4MeJIa Mecro Ml4cceHc-Myraqnu' (reneutqecKoe

[3MeHeH]re, "onpo"o*ouot"t""'utttofi 
oAuofi aMl'IHoKI4cJIorbl Ha Apyryrc)'

ro ecrb *t"o*"'no'l']'ii"' (Ll 6rna gauenena Ha enymattuu (Q)'

aMr4HoKI'IciIor a mupo3uH (Y) na acnapctzuHoeyn Kucnomy (D)' arultuoruclora

nusun (K) Ha acnapazu" (Nl' aMIlHoKI{crIor a araHut (e) 
"u 

eanuu (Y) u

aMr,tHoKl'Icrlora aprIrHI4H (R) na cepr'rn (S)'

Kpove roro, rpu;;;#;;;;rIqra (M-24) c I4paHcKI4M ueonq'rou <B>

(XQH04660.1) 6uno #tupyxt"o 3 nanccerrc-ruryralrnr' B Aauuou crlyqae

aMnHoKI4cJIoranponl4H(P)6ula3aMeHeHaHarJIvraMI'lH(Q)'auunoruclo'ra
nn:r.rn (K) Ha acflaparl4H (N)' a ar'auHorucrora upt""'" (R) Ha cepuu (S)'
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3ru vo,rery,rrpHbre u3MeHeHr.{r MoryT 6rtru o6ycroa,reuu o6palonauueu
ToBMV rroA sogaeic'rsHeNr purrHr{Hbrx a6uotuqecxux (revleparypa,
aFporexHuqecKr4e Meponpurrur, crpeccorue $arcropbl oKpyxarcuei cpegu)
n 6uoruqecxux (copra pacreuufi, cMeIIraHHbIe IrnQerquu, Ko3Bollloultt Bllpyca

H xo3slrHa) tlaxropon.
Pacnpocrpanesr{e Brrpyca ToBRFV B rr3oJrrrpoBaHnblx ycroBnsx,

BbrsBJreHue pacrenuft-peepByapoB rr ero coxpaHHocrb. flo lrHenuro aBropoB,

npoBoruBrrrux uccJ'reAoBaHl,rt B ,4aHHoM HarlpaBfleHl,ru (Dombrovsky A., Smith E,
2017), sror Br4pyc pac[pocrpaHrerct B 3aKpbIr6IX It3oJIItpoBaHHr'Ix ycnoBl4tx
nocpeAcrBoM AerreJrbHocrr.r qe,rloBeKa, pa6ovux LIHcrpyMeHroB u psra Apyrux
cpe.qcrB. O4uaxo, autpoprtaaqzr.r o HaceKoMblx-[epeHocql4Kax MauIoqHcJIeHHbI.

floarovy, rleJrblo AaHHofo uccJleroBaHIrx 6ltlo onpe.qeJleHl4e y.r.acrvrs. IUMeJ'tt-

onbrrureJrr Bombus terreslris B paclpocrpaHeHult BI,Ipyca. .{lr troro, npone4eu

lllJP-anarlr: npo6u nlo.4oB roMaroB I.I ntleJ'I-onbulllrerefi lrs ptAa i[epMepcKl4x
xog.flficrs Kr.r6paficroro pairoua, B qacrHocrl4, OOO <Agro ProduktExport>
n <New Agromax> 3anrua'ruucxoro pafioua Tarurenrcxofi o6lacru (pucyuox 5).

u'r ? lsFc t llc pc Pncynor 5. S,rerrpoQoperpauua
p$yJrlTaroB KiraccuqecK[ft IIIP
arq oI|peae!'reHHc pacnpocrpaHeHIrfl
BnpycoB ToBRFV n TS\\'V.
Ha pucynne: I - n:roau rouara
Alamino, 2 - onurureJllr IrIMerIt
Bombus terrestris, NC-orpnuarers-
Hbrfi KoHTponb. PC-no,roNure,rsHstfi

KoHrponb. M-ruapxep ( 100 rI.H.).

Kar snAHo r43 pt4cyHKa, [rMeJlb onr,IJII{Ter'Ib Bombus terrestris I4 [JIoAbI

rovara 6uru norrnepxreHbl KaK pacnpocrpaHllreJll4 ToBRFV (Pucyuor< 5,1.2),
uo TSWV He 6u,'r o6Hapyxen.

I4aeHrraSuxauux HaceKoMbIX-nepeHocq14KoB u pacreuuit -pe3epBaropoB

Bl.rpyca r{Meer 6oruuoe npaKTur{ecKoe u reoperur{ecKoe 3HaqeHI'Ie npu

pa:pa6orxe Mep tro 6opr6e c nurrr. B paMrax Llcc,reAoBaHuq 6rIru raxNe sa.ttr,t

o6paauu pacrennfi ToMara copra ( Pink Paradise), BbIpaIqeHHbIX B Tenruue
Ku6paficxoro pairoua TaurreHrcxofi o6lacru, u copHtKoB (anxopacryuux
pacreuuft). flo,ry'reuurte o6pa^:urr 6ruu HccJIeAoBaHbI n la6oparopustx

)'c.-roBr,rrx c HcnoJIb3oBanr.rerra fll-lP-aH alla (ra6nuua 2).

Kar efiAHo raa ra6rlrqu, aKKyMyr'I-squq Bnpyca B IUIoAix roMara copta Pink
Paradise cocraBr.rrro Cq : 25,13, n o6pasuax Capsella bursa-pastoris L.
u Solanum nigrum 3ror IloKa3areJ'lb cocraBl4rt Cq: 29,62 u 25,39, a r o6pa:qax
Tarmacum fficinale u Chenopodium quinoa 3Har{eHHt cocraBnlrrr Cq: 25,13

H Cq : 26,79 cootnercrBeHHo, r{To Bl'lue lnaqenufr noJIoxI'ITeJIbHoro KoHTporq

(K+) Cq : 27,28, qro rroArBepx-qaer r'IareHrHoe HaKo[JIeH]re Bl4pyca

B opraHu3Me AaHHbIX pacrenufi (ra6nraua 2, pzcyuor< 6).

!u
-,f

h't
Fqq=*
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lla:saHue Pacrenrltr
Pery.nsrar
II[IP (Cq)

25,1 3

O6"tKi6ttt""i "ctpe6t 
uxa (C ap sella bursa-

na.glnris L.\-
26,79

Eerena uePHa.r (HYo scYamas L )

{urat xany$a (Brossica campestris L')
n^6-rnav I P nrtti nra ol eracea L.\

fnlittm\

(.\olonum nigrum) 2s,62

Bro"o* noreBoil lC onvoluulus sepium\

Cilopoi n ouz":lotn (Cynodon doctylo'L)

NfanLDq (t{nltaL\

Tnrarncum officinale) ,5 1g

"erriola\

A"apatto6"**"-tto6"*t"*Htbrfi (Chenopodium

oiloned\

)q 17

fi xoHrPo,'Is ) 27.28

KB- ( eHYrPenuufi KotffPonil

K- ( orPuuare:tHb4Koggonb )

Ta6.nlrua 2'

Onpeae"renue pacrelrllfi perepnaropoe ToBRFV

MeroaoM OT-IIIP B peaJrI'HoM BpeMeHu

Pncvnox 6. PerePnaroPurte
p""i""nt nlPYca ToBRFV'

a) Taruac um olltctnot e,

b\ CaPsell a burs a'Postoris,

c) ChenoPodium quonea

CoorsercseHHo' cofracHo pe3ynbraraM uccileAoBaul4t' yqurblBat' qro

Bupyc ToBRFv pa:uteaerct oce;blo "" Y::::T:::.^3:::::T XS:ffiX"#::"';:," X;'ri; 
" 
;:;;' 

"- 
o^t oris L' I'I oAHorlerHee pacre'ue C he nop o dium

quinoa,3I4Myer rroA cHefo; 14 npoAoJrxaer pacrl4 BecHofi' coxpaHeulle Bl4pyca

ToBMV B pacreH,rrx-pe3epBaropax npuBoAlrr K Irepl4oAlrqecKoi ul4pKyntul4l4

Br4pyca u ero pacnpocrpaHeHl4}o Ha 6oree o6ul4pHylo reppl'Iropl4rc'

Ouenra BpeAoHocHocru Bnpyca' nyreM onpeAefleHus ero BrEqHufl

Ha coAepxaHrle Ba?r(Hblx 6uolorsqecrH ar(TrrBHbrx BeIIecTB B nJrolax

ToMaroB. ,Il,lr.r :roro 6stlu ll:yueubl KoJlI4qecrBeHHble Ir3MeHeHuq BaxHbIx

6uolornqecru aKTrrBHbrx BeIIlecTB, BKJIIOqa{ BI4TaMHHt')I Bs' Bz', Blz', PP n c'

;';;;;" roMaroB, I,HOI4qupoBaHHLIx BI4pycoM ToBRFV' u 3AopoBr'Ix flno/Iax

(pr.rcyuor 7).
Kar euAHo 

'I3 
AI4arpaMMbI' coAepxaHl4e BuraMI4Ha Be B nopdxeHHblX

u cr4MnroMaruqecKl4x fln;Aax 6stlo csuxeHo B 3 pa3a roJIbKO y copra

pink paradise ,,o cpaBHeHuro c KoHTpoJIeM, B ro BpeMt KaK coAepxaHue

BlrTaMI4Ha Bz B nopaxeHHLIX I4 cI4MnToMaTI',IqecKux IIJ]O'ilax CHI43HJIOCb

go 0,496 Mrh y copra Alamino, BI4raMHHa Brz- '[o l'6-2'6 utlr' a BI4raMuHa

;P- ;" 0,08-0j6 Mfh' Ha'.onburaq pa3Hltlra Ha6rloAanacr' B coAepxaHl4ll
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BnraMr{Ha C, xo'ropoe cocraBJuJro 52-57 v.rlr B 3AopoB6Ix nroAax, TorAa KaK

B nopa)KeHHbIX IIJIoAax gTor rroKa3areJrb cHI,I3I4JIcf na 4,8-33 rrar/r.

*i 
lr..

I ioryrb EDk P.rdls.

I io|{wr6 Al.mlho

rr*l=1.il
::::HJ*

ta,L

^)

tlJ-r*lr

6)

Pucyuor 7. Co4epxanne BrlTaMrlHoB a xnQuqnponaHubrx B[pycoM ToBRFV n.noaax
ToMaroB Ha pncyure: a) xoruvecrro BrraMrrHoB Bq, Bz n PP; 6) ro-rruvecreo surantuHos Brz
qC.

Ha ocnose noJryqeHHbrx pe3yJrbraroB MoxHo clenarb Br,IBoA, rtro Blrpyc
ToBRFV pe3Ko cHr,rxaer coAepxaHr4e aHTr,rorcl,rAaHTHbrx Br,rraMr.rnon (C r.r 82)
B nJroAax ToMaToB. cnnxenue ypoBHr B[TaMr.IHoB Be u Brz MoxeT HeraTr4BHo

BJrr.rrrb na 6rlocunte3 HyKJIeI,IHoBbIx KItcJIor I,I Ha Apyrr4e xrr3HeHHo-BaxHbre
[poqeccbr KJreror{Horo AeJreHr,rr. B qelou, cH[xeHI,Ie coAepxaHl,rt BIaTaMraHoB,

MaKpo rd MriKpogJreMeHToB B IrJloA€x roMaroB, uuQraquponauHbrx BrrpycoM
ToBRFV, npr.rBoAr.rr K cHrixeHr,ro sauu:rHofi cucreMbr pacreur,rr.

Tarxe usyueuo BJrr,rrnr{e Br4pyca ToBRIV Ha Mar(po r4 Mr.rKposJreMeHrbr

B rrJroAax roMaroB (ra6nuqa 3).
Tadnuua 3

Bnrlslrrle nrpyca ToBRFV na coqepxanne Maxpo H MrrKpo3JreMeHToB B ruroaax roMara

Maxpo u Pink
Paradise *

I*omnnlr

Pinh Paradise
(.rrarerrr)

Pink Pdrodise,
(c

Alamino++
(xonrpo.rs)

Alanino
(.narerr)

Alanino,(c
cHMnroMaMIt)

Kalufi 2027+0.03* 10.36+0.02 9.36+0.0t 2332+0.04 65.68+0.03 10.78+0.04

Xerego 37.4+0.04 0 0 64.5+0.03 0 0

Mens 3,28+0.024 0 0 2.85+0-02+ 0 0

Maoranen 14-6+0-01 0 0 24.2+0-01 0.044+0-02 0

LInnr 15.6+0.04 0.009+0.01* 0.007+0.02 7.65+0-04 ).037+0.01 0.002+0.01

Ceres 0.41+0.03 0.004+0.02 0.003+0.01 * 0.64,r.0.02 0 003+0 03 0.003+0.02

'P<0,05 - aocrcBepno tro cpaBHgm c KompotreM; n:3; <<**>l - B Kaqecme Kompom BrGr 3aopoBbre uolEr
DxmB 

?<
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llolyueuuue pe3ynbrarbl noKa3aJrlt' rrro B 3apaxeHHblx

(cunanrovarrz.recrux)nIoAaXcopraPinkParadise,ilocpaBHeHI4}ocKoHTpoJIeM'
rroJtHoCTblO OTcyTcTBoBaJIU TaKI4e SJI9MSHTrI' xar Fe, CU, Mn, a CoAepxaHue

Karuq cocrasvro 9,36 ur/r, 'rro a 200 pa: MeHL'lue' r{eM B KoHTpoJIe'

AnaIOrU,{utIe [oKa3aTeJIIt 6rtJ1u nrt.qsfleHbl 14 y COpta Alamino: coAepxaHl{e

Zn cuuzunocs or 7,65 nar/r .(o 0,002 rrar/r, a Fe He 6rrno o6Hapyxeno

(ra6nnua 3).
Taxuu o6pa:orta, npoBeAeHHbIe aHa'q[3bl IIoK€BarI4 3Haql4TenbHoe

cHuxeHl4e KoHueHTpau[H MaKpo 14 MnKpo3neMeHTOB B rlJloAax roMara

3apaxeHHblx BHpycoM ToBRFV' Cnuxesue coAepxaHut 3Tltx SJIeMeHToB

He roJisKo Hapyuaer HopMarbHble o6ueunlte npoueccbl pacreHl'It' Ho u pe3Ko

cHr4xaer [LU-IeByIo u 6uoloruqecKylo IIeHHocrb rIJ]oAoB'

BsrqereHue Bupyca ToBRFV B rrMnoprHblx ceMeHax roMaroB

c noMoulbrc MoreKyrqpHo-reHernqecrclrx MeroAoB' B re'{eHue 2022'2025

foAoB B Pecny6luxy Ys6ex[craH Us 6OIee qerra 20 Crpau 6ulo I'IMnOpTI4pOBaHO

40028 rr ceMtH roMara. Bce ceuesa 6ruu ucc:reAoBaHbl Ha HaJlltqlte ToBRFV

corJ'racHo ycraHoBJIeHHoMy fiporoKony' u3 Koropl'lx Bupyc 6ul o6napyNeu

e 5 c;ry.rarx (ra6luqa 4). 
l.a6'rqa 4

Br,rqnleuue nupyca ToBRFV n uunoprnux ceMeHax roMara s 2022-2025 rolax

J\! Copr rouara
Crpana

npoHcxox,[eHr|f
CCMqH

,[uamocrnxa ToBRFV

Xraccnqecraq
rIqP

IIIIP n pea,rsnou
npelreHlr (Cq)

Celleua rouara copTa Ancon Typuru 33.46

2 Ceuesa rouara coPra Firmont Fr Hngep:raug,n 33.38

3 Ceuena rouara coPra Tiger F1 llzpauns 31,02

4 Ceuesa 'roua.ra coPra Sevara fypqHt ++ 30,01

5 Ceuena rouara coPra YusuPov Iluans #+

O6paruu ceMtH, npotBllBlxl4e roJroxuTeJlbHble pe3yJlbrarl'l!^ 6stlu

noBTopHo npoTecTllpoBaHbI c I4CIOJIb3OBaHI4eM Apyfofo MeTO'qa' AHanI'I3

MeroAoM lll{P n pea,'Ir,HoM BpeMeHI4 (qPCR) noKa3a"I 3HaqeHus Cq n luanasoue

or 23,13 ao :S,+0. 3ru gna'teHut noArBep.4nJlll Ha'll4t{ue eupycnofi PHK

B CEMEHAX,

Kax noxasall4 no,qyqeHHL,Ie pe3yJlbrarll' r{ro nepeAaua ToBRFV uepes

ceMeHa npe.ucraBJlteT 3HaqI'ITerLHblfi pr'Icx I'I MOXeT [poHHKHyTE', n pecny6luxy

no MexryHapoAHbIM roproBblM rlyrtM. floerouy, BHeApeHHe n Qurocauarapuylo

npaKrI,IKy Ys6exncraHa MeroAoB III{P-ArzarHocruru' ocHoBaHHbIX Ha

Mex,4yHapoAHLIX CTaHAaprax' ItMeer 6o,rruroe 3HaqeHI4e AJII npeAorBpauleHl4q

rxr4poKoro pacnpocrpaHeHl4t BI4pyca s uauefi crpaHe I4 o6ecne'IeHxt

xapaurlrHnofi 6egonacuocru'
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onpegerenne creneH[ eoraeftcrsn's pa3JrurrHBrx npenaparoB Ha Brrpyc
ToBRFV u pa:pa6orrcu Mep no 6opr6e c Hr.rM. Ans s:rofi uera
B KaqecrBe xl4Mr.rqecKr.rx npenaparoB 6rrru ucnoD30BaH6I BeUIeCTBa KMno+
z Naclo, B KaqecrBe 6uo,rornqecrux npenaparoB - <Bakfungin>i, <<Bovera>r,
a raKxe ul vucturyra vrzrpo6lro,rorr.ru AHpys floryqeHbr rrrraMMbr 6artepr.rfi
Pseudomonas chlororaphis, p. trivialis, Bacillus subtilis u B. halotolerans
H U3yqeHbr I{x nporrrBoBHpycHbre ceoficrsa. ,{rx sroro ceMeHa roMaroB,
raH0urluposaHHrle BHpycoM ToBMV, o6pa6agrnanr4 pa3Jrr.rr{H6rMu
KoHIIeHrpaqIrtMIl pacrBopos KMno+ (0,005% - 0,05oh) ra Naclo (2,5% - 6,0%)
B TeqeHHe 10, 20, 30 u 40 MHHyr r{ BbrceBturr{ cHar{arra Bo BrDKHyro KaMepy,
3areM B cfleuilaJr6Hyro floqBy u Kaxrbre 15 auefi [poBoAr{r'rr4 rll_{p-aHa;ru:
B peaJrLHoM BpeMeHr.r (ra6,rr.rua 5).

Ta6.nuua 5
llporueoeupycsoe Aeficrene x[MnqecKux npenaparoB Ha Bnpyc ToBRFV

HarraHne npenapara
Ifnsrrcr Bpemr

Bcxoxecrs
ceuan, Yo

lla,rnqne PHK ToBRFV
(OT-II{P), cyrxnTpalItrf,

(o/o)

l5 30 45 60

Korrpolr s4oporufi (F{:O) 95,0+0,01+ 0 0 0 0

Kourpons :apaNeuHsrfi (lLO) 85,2+0,02* 15.06 6.20 lo lf 16.39

KMnOa 0,005 l0 84,6+0,01 16 26 18.39 25.39 zt Jo

KMnO+ 0,05 20 71,3+0,03 16 30 8.70 zo.z.) 3 1.40

KMnO+ 0,1 30 58,4+0,02* t7.20 18.96 27.39 34.03

KMnO+ 0.5 40 19,3+0,01 18.04 986 28.96 37.19

NaCIO l0 78,6+0.04+ 16.45 17.20 28.09

NaCIO 3 20 61,2!0,01 t7.63 20.56 28.36 31.39

NaCIO 5 30 45,7+0,02 t8 36 28.26 34 39 37.23

NaCIO 6 40 22,5+0,01 19.03 28.69 5/)l 38.96
+P < 0,05 - AocroBepHo no cpaBHeHrrro c xorrpolelr; n:3
florryveunrre pe3ynbrarbr rror€l3iuru, rrro xr4Mr.rqecKxe flpenaparbr oKa3irJrr.r

3Haqr.rreJrEHoe BJrr.IqHr.re Ha npopacraHrre ceMrH. B VaCruocur, Bcxoxecrb ceMrH,
r'rHr(y6upoBaHHbrx B TeqeHr.te 40 rraunyr B BbrcoKoKoHrleHTprrpoBaHHbrx pacrBopax
KMnOq (0,5%) r.r NaCIO (6,00/o), cHr.t3rrrracb Io 19,3o/o u 22,5%o coorBercrBeHHo.
ogHaxo pe3yJrbrarbr nI-lP B peaJrbHoM BpeMeHr noKa3iurrr,qro PHK Bvpyca ToBRFV o6uapyxeHa B ceMeHax, o6pa6oraunux
HI'I3KOKOHIIeHTpI'IpoBaHHbIMI4 pacrBopaMll, qro noATBepx4aer B6rcoKylo
ycrofiqr.rBocrb Br4pyca K xr4Mr4qecKHM npenaparaM. B uenov, xorr xxMr4qecKr,re
NPENAPATEI I{ACTI,II{HO CHI,I'('UU AKTI,IBHOCTb BHPYCHLIX qACTI,Iq HA IIOBEPXHOCTI4
CEM'H, IIX HI,I3KIIC KOHIICHTPAqfiI' HE NPIIBOAITJIT.I K TIOJIHOfi I,IHAKTI{BAUHH BI,IPYCA
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(ra6nuua 5)' llpu 6o:ree srtcorlax KoHueHrpaIrH'Ix xl43Hecnoco6noctr cevqH

3Har{urerbHo cHll3uJracb rc 70o/o'

,{alruefrurue ucclleAoBaHl'lt 6r'Ilu HalpaBJIeHLI Ha o[peAeJleHne

nporlrBoBnpycHoro so:Aeficrnua 6uonpenapargB Ha BI'Ipyc ToBRFV' '[na 
eroro

ceMeHa roMaroB, t"p"*t"titt 
- 

BI4pycoM ToBRFV' HarpeBar'Iu ry 65oC

r.r anr<y6upon&1l4 B TeqeHHe 8 '{acoe " 
6"onptnuputax <Bakfungin) 14 (Bovera)'

a raKxe B KyJlbrypaJlbno'* *tonottrx 6axrepufi poros Pseudomonas Lr Bacillus'

Ioc,re npopatulrBaHut so eraNHoi KaMepe ceMeHa nepeHocl'IJll4 B crepl4JrbHylo

notrBy lrputpoprral,rponauau2HactoilJ\uxJlI4cTbeB.KorAaypacreHufrIloqBnsJlocb
4-5 nacroqurl4x JlltcrbeB' 6uonpenapa'rlt pacrBoptnll B coorHolrleHr'ru 1:100 lt

pacnblntnu 
"u 

no"apt*,ot'u n'itotu' Taryro o6pa6orry fioBTopqrll eue pa3 Ao

nepuoAa IrBereHu.fl' a KoHueHrpalrLlro Br4pyca *o"tpontpo"aJ'Iu Kaxrr'Ie 15 lsefr

r"ioAot fI[P-aHanusa (ra6nuua 6)'
Ta6,ruua 6

IlporuronupycHoe aeficrBse 6,uo'roru1*e11T-.:t:TtilT.t KyJ'Ir'rypaflbHbrx xlraKocrer

-nrocxonrpoleu; 

n=3*P < 0,05 - AocroBepHo no cpaBl

CleAyer orMerurb' u'ro 6uonpenaparbl ynyqurarl4 np-o!3:rall^I{e I4 pocr

ceMrH, a raKxe .nt^*t coAepxaHl'Ie PHK. eupyca ToBRFV' 60-cyrouuoe

ua6nroAenue IloKa3aro''tto-i'plnuputlr <Bakfungin>>' Pseudomonas trivialis

u Baciillus halotolerans ,t"nt ,"ut"tmt Cq>37 u cHI'Ixa!'IH coAepxaH'e

nrapycuofi PHK nparruqecKl4 Ao HeonpeAenteMofo ypoBHq' 6raonpenapar

ueou",u,uIuTaMMBacillussubtilisTaKxe3HaquTeJIbHocHuXaJ]ucoAepxaH}Ie
BHpyca, Ho He oKtt3blBa,'ll4 noJlHoro eS$er<ra' flo'nyueuHste pe3yn6rarbl

cBI4AereJ'ILcrByIor o Bo3MoxHocrl4 I'IcrIoJIb3oBaHlrr 6uonpenaparoB B KaqecrBe

e$Qer<rraenoro cpeAcrBa 6r'ronporexropHofi 3a[Iurbl ceMtH roMara or BtrpycoB'

HA

Ila,ruque PIIK ToBRFV
(OT-II[P), clnxn

Harnanne nPenaPara
Bcxoxegru
ceunn, 7o

,II4uIra
KOpelllKa

Airnua
cre6Jq

(rI|noKor
a), cu HJtb), cM

l5 30 45 60

Kourpo:rl :goPoeuI
(HrO)

95,0+0,04 5.7+0,02 3,4+0,01+ 0 0 0 0

Kourpo;rr
saoaNeHnuft (HzO)

87,5+0,02+ 3,0+0,01 4,0+0,02 15.41 16.20 16 35 t7.99

<Bakfungtnl 91,5+0,01 ? ,+n O? 4.5+0,04 16.23 18.64 27.t7 38.01

<Bovero> 89,8+0,03 1q+O0l* 5,4+0,03 t7.25 22.19 tz )J 32.27

Pseudomonas ttivialis 91,2+0,01+ ) o+o 01 6.3+0,01+ 20.47 23.89 36.17 38.84

P. chlororaPhis 91,5+0,02 2,6+0,04 4,3+0,04 t6.4r 28 27.09 20.ot

Bacillus subtilis 90.G10,04 3,4+0,01* 5,1+0,02 16.75 23.12 32 04 31. l8

Bacillus halotolerans 85,5+0.02 5.5+0,03* \7.03 27 .18 32.99 37.71
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BhIBO.IIbI

B p*y*rare [poBeAeHHbrx HayqHLrx uccle4onaurfi no Ar.rcceprarlrdr'
AOKTOpa Uayx (PhD) Ha reMy <Br14elenue, xapaKTepr.rcrr.rKa H Ar.rarHocrr.rKa
Bupyca ropuuuerofi MoprrlHHr,rcroc'ru (Tomato brown rugose fruit virus) nno.qoB
TOMaTa) [pelocTaBJreHbr cJreAylour4e BErBoAbr :

l. Merogolr rII{P r peiurbHoM BpeMeHx [oArBepxreHa cneqa$uvuocrr
CI,IMIITOMOB SCIEHOfi MO3AI,IKI,I, 3ATBEPAEHI,I' IJIOAOB, XO,rrqCNOfi N'THI4CTOCTI,I
u 1ypoir rHr,rrrr.r roMaroB r( Br4pycy ToBRFV. [Ipoee4eu Mour,rropr.rHr
paclpocrpaHeEvq Bvpyca B TenJrr{r{Hbrx ycnoBr,rrx Taurxeurcxoro, Ka6paficroro,
IOropra 9upvuxcroro r.r 3aurua'ruucxoro pafiouoa Tamxex:rcrofi o6racrm, npu
groM noKa3areJrE cocraBr.IJl 39-5lo/o.

2.8 ycnonuxx Ys6erucraHa BbrAeJreH r.r3or.sr Br4pyca ToBRFV, u Ha
ocHoBaHl'lu ceKBeHI,IpoBaHus, yqacrKa reHoMa, orBercrBeHHoro ga cnnreg 6elxa
o6orouru, r.r3orr-rrr <ToBRFV lJzb_4.1> 0D oR501605.r) r,r lrsonxr <Tomato
brown rugose fruit virus, M-24) (ID pe660493.1) 6ulu volerynrpHo
HAeHTT'roaqupoBaHbr nyreM . cer(BeHr.rpoBaHr.rr rorrHoro reHoMa. flocrpoeno
suloreueruvecKoe AepeBo, orpaxarcqee 3BoJrrorlr4ru BupycH'rx,3oJrrroB.

3. B pesylrTare III_(P-anann3oB, noArBepx4eHo Harrrcqve Bilpyca ToBRFV
B npl'IpoAHblx pe3epBaropHblx pacreHntx 14 rloqBax B ycJloBlrtx reIrJII4IIbI, TaKr4x
KaK rracryrxbr cyMKa (capsella bursa-pastoris L.), o4ynanuurc (Taraxacum
fficinale) r KrHoa (Chenopodium quonea), a raKxe ro, rrro ocHoBHrrM ero
nepeHocr{ltKoM flBrr.et cfl rrrMeJrb-onbrJrn-r en B o m b u s t err e str i s .

4.ocnoaaHnev AIrA yBeJrr4qeHr,rr BpeAoHoc'ocrLr B*rpyca flocJrynsJro
cHI4X(eHUe COAepxaHLIr BtDKHbrx 6uoloruqecrtx BeIIIecrB B rrJroA€x roMaTa no.rl
.qeicrsneN4 Btrpyca ToBRFV, B roM qEcJre BvraMu:FIa 92 or 1,602 lrr/r ro
0,496 ur/r (s 3,2 pna) ro cpaBHeHuro c KoHrporreM, B12 or 4,54,7 ur/r 4o
1,6-2,6 rrar/r (r 1,8-2,8 pasa), vurauuna pp or 0,574,93 nrr/r 4o 0,0g_{,16 rr,r/r
(e 5,8-7,1 pasa) u Burav,una C o"r 52-57 rrlr/r go 48-33 rrar/r (t 1,7 paza).

5. MonexynrpHo-reHerr.rqecKar Ar,rarHocrvKa Bilpy ca ToBRFV B HMrroprH'rx
CCMCHAX TOMATA NPOBO,qI,IJIACL HA OCHOBE MEXIYHAPOAHbIX AUATHOCTI,IqECKI4X
craHAaproB (IPPC u EPPO), u e 2022-2025 roAax 6u,ru r,r4euruQuquponauu
rr yruJrr43r4poBaHll KaK uMnoprHble MarepI4€IJIbI, 3apaxeHHble BupycoM, copra
Ancon r Sevara (Typuua), Firmont F1 (Hu4epnan4u), Tiger Fr (I4spauru)
n Yusupov (l4ugun).

6.Llsyueua sQSerrarnocrr xuMuqecKax rpenaparoB KMnO+ (0,5%)
u NaCIO (6,0%), 6uoloruqecr<ux flperaparoa <Bakfungin>, <Bovera> u
r(yrrbryparr6Hr'rx xr.rgrocrefi 6arrepufi Pseudomonas chlororaphis, p.trivialis,
Bacillus subtilis n B.halotolera,?s rporr{B Brrpyca ToBMV. B pesynr:ra:re
xxMr,rqecKue npenaparr,r cHv>Kanil KoHqeH.rpaqr{n Brapyca (Cq > 37), Ho
Bcxoxecrb ceMrH cHrixanacb Ao 79,3vo u 22,5yo, coorBercrBeHuo. Brue,reuo,
rrro 6uoloruqecxue flpeflaparbr aKTr.lBHpoBaJrr.r t4MMyHHTer pacreuufi vI

,:



et[t[errurHo cHLtxtuII4 BI'IpycHyIo Harpy3Ky B TeqeHI'Ie 60 cyTor ua6lroAeuui

(Cq > 3S). Hau6orluraq eQt[exrnlnocu ua6lroAalacr y nperaparoB

un*n nlinr, P.trivialis u B.halotolerans, B ^to BpeMt KaK <Bovera> u B'subtilis

oKa3ilrn cyxrecrBeHHoro BJIIttHI4t H a cHI'IxeHue nrlpy cttofi Harpy3Kll

IIPAKTIIIIECKIIE PEKOMEHAAIIIII4

Ha ocHoBe pe3yn;TaroB HayqHblx ltcc're4oaanufi u la6opa'ropuofr

AuarHocrI4KI,I paspa6oranlt cJleAynu[e [paKTnqecKITe peKoMeH'Aaqlru no

npeAorBparqeHl{Io pacfl pocrp aletrru BI'Ipyca ToBRFV' ycrpaHeHl'Irc rlcrorrHl'IKoB

u"py"*toi unt[er<quu u t[oprrlr'lpooanuro sAoposoft nocennofi ilnouraAu :

npeAorBpalllarb pocr AlT Kopacrytqux pacrenr'rfi' raKnx KaK KHHoa

(Chenopodium quon ol, flacrylrrls cyura o6urHoBeHHat (Capsella bursa-

pastoris L.) u ogynauunK rel(apcrBeuuvti'r (Taraxacum officinale)' roroplte 6uln

l.r4eu.rlrtfurlupoBaHbl KaK p$epBaropr'I Bnpyca, B ToMarHbIx renJll{utrx lI

rpoBo.qlrrb peryntpuylo tpu'rocauutapHylo oqrcrKy ;

HenepeHocl'ITl'IrcnoJlb3yeMbleBTenJII4IIaxflqeJl-onbllll'ITereilBombus
terrestris, rAe 6bUI BbIqBIeH nupyc ToBRFV, s Apyrue TenJIuIIbl Il He

I,ICflOJII3OBATb I4X B KAIICCTBE IIOBTOPHrIX ONTUUTEIEil;

cHlI3I4Tb pacnpocTpaHeHile Bupyca nyrerrl o6pa6oTKI'I I'IHstpyMeHTOB'

o6opyAonannr, pa6ovefi oAex'{t'I I'r Apyrurx flpeAMeroB' HcrIoJIb3yeMbIx

u t"nntqu*, rAe 6ul BbltBJIeH Bllpyc' xI'IMI4qecKI'IMr npenaparaMfi' TaKfiMl'I KaK

KMnOa (0,5%) unr'rNaClO (6'0%);

Heo6xo4I,trrao o6ecne'Ir'ITb opraHl4qecKoe npoll3BoAcrBo n cHI{3I'ITr yulepo

or BI,IpycoB [yreM o6pa6otrrl raKux KyJrbryp, KaK ToMarbI I'I flepeq'

BbIpaIqI4BaeMbIx B TeIrJlIuItx, 6uonpenaparalru <Bakfungin>' rynmypaJlbHblMl{

rs4rKocrqMll P seudomonas trivialis u Bacillus halotolerans'
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INTRODUCTION (Abstract of PhD dissertation)

The aim of the research work is to isolate the RNA Tomato brown rugose

fruit virus (ToBMV) circulating under greenhouse conditions, investigate its
characteristics, perform molecular-genetic identification, and construct its
phylogenetic tree.

The object of research was isolates of Tomato brown rugose fruit virus
(ToBRFV) infecting tomato plants in greenhouses across our country.

The scientific novelty of the research is as follows:
for the first time in our Republic, the complete genome of the "Tomato

brown rugose fruit virus, isolate M-24" and the coat protein (CP) gene fragment
nucleotide sequence of the "ToBRFV Uzb_4.1" isolate were molecularly
identified through sequencing. Based on bioinformatic analyses, their
phylogenetic trees were constructed, demonstrating clear differentiation from
isolates distributed in other regions of the world;

using .PCR analyses, new natural host plants of the virus were identified,
incfuding Capsella bursa-pastoris L. and Taraxacum fficinale;

Comparison of the ToBRFV *M-24" isolate with other isolates revealed
five missense mutations, resulting in the substitution of leucine (L) with glutamine
(Q), tyrosine (Y) with aspartic acid (D), lysine (K) with asparagil?e (N), alanine
(A) with valine (Y), and arginine (R) with serine (S).

The implementation of the research results.
Based on the research on the isolation, characterization and diagnosis

of Tomato brown rugose fruit virus isolate in Uzbekistan:
the ToBRFV isolate circulating in our country was deposited in the

"Collection of Unique Scientific Objects of Phytopathogens and other
microorganisms" of the Institute of Genetics and Experimental Biology of Plants
(Reference: Academy of Sciences of the Republic of Uzbekistan, 6 November
2024, Ns. 4/1255-2468). This contributed to the enrichment of the gene bank of
phytopathogenic microorganism strains and enabled the development of an

information- analysis system for the electronic database of virus diversity.
a series of viral disease symptoms observed in tomato crops under protected

conditions in Tashkent region were analyzed using the RT-PCR method. For the
first time in the country, isolates of Tomato brown rugose fruit virus (ToBRFV),
namely "ToBRFV Uzb_4.1" and "Tomato brown rugose fruit virus, isolate M-24",
were identified. These isolates were deposited in the Intemational GeneBank
(NCBI) database under the accession numbers OR501605.1 and PQ660493.1
(Reference: Ministry of Agriculture of the Republic of Uzbekistan, 14 July 2025,
Il!. 05/06-04-395). Consequently, these virus isolates can be used in global
research, facilitating studies on virus migration and phylogenetic relationships.

a guideline titled "Diagnosis and prevention metrsures for Tomato Brown
Rugose Fruit Virus (ToBRFV)" was developed and implemented in the
laboratories of the Tashkent and Fergana regional branches of the Plant

Quarantine and protection Agency (Reference: Ministry of Agriculture of the



Republic of Uzbekistan, 14 July 202f ' 
Ne 05/06-04-395)' This guideline seryes as

;'$i.l;,1fi;';Jrn"trroaiogicJtoot for early detection of the virus in greenhouse-

grown tomato *O p"pp"t-"-ps, for conducting phytosanitary control measures'

ind for reducing the extent of virus dissemination'

The structu"" ""O 
t""j" of the dissertation' The structure of the

dissertation consists ot:in;r;tuction' three chapters' conclusions' practical

recommendations list "f*;;; 
literature' The volume of the dissertation

is 1 15 pages.
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