BUXORO DAVLAT UNIVERSITETI HUZURIDAGI ILMIY DARAJALAR
BERUVCHI PhD.03/30.12.2019.B.72.02
RAQAMLI ILMIY KENGASH

SAMARQAND DAVLAT VETERINARIYA MEDITSINASI,
CHORVACHILIK VA BIOTEXNOLOGIYALAR UNIVERSITETI

AZAMATOV SHEXROZ UBAYDILLO O‘G*‘LI

SAMARQAND TUPROQ-IQLIM SHAROITIGA MOS OLMA
PAYVANDTAGLARINI IN VITRO SHAROITIDA MIKROKLONAL
KO‘PAYTIRISH

03.00.12 — Biotexnologiya

BIOLOGIYA FANLARI BO‘YICHA FALSAFA DOKTORI (PhD) DISSERTATSIYASI
AVTOREFERATI

Buxoro — 2025



UDK: (575.13) 634.11:66.98

Biologiya fanlari bo‘yicha falsafa doktori (PhD) dissertatsiyasi avtoreferati
mundarijasi
Orasienue apropedepara qucceprauuu 10kropa puinocoguu (PhD) nmo
O0MO0JIOrHYeCKHM HayKaM
Contents of dissertation abstract of doctor of philosophy (PhD) on biological
sciences

Azamatov Shexroz Ubaydillo o‘g‘li
Samargand tuprog-iglim sharoitiga mos olma payvandtaglarini in vitro sharoitida
mikroklonal Ko‘paytirish ... 5

Aszamatos lllexpo3 Yoauan/iio yriu
MUKpOKIOHAJIBHOE Pa3MHOKEHUE MOJBOS S0JI0HU, aJalTUPOBAHHOTO K MOYBEHHO-
KJIMMaTHYeCKUM ycloBusM CaMapKaH/a, B yCIOBHAX IN VIO ......................... 21

Azamatov Shexroz Ubaydillo ugli
Microclonal propagation of apple rootstocks adapted to the soil and climatic
conditions of Samarkand under in vitro conditions.................coceveiiiiiiininnnn, 41

E’lon qilingan ishlar ro‘yxati
Cnucok o myOJMKOBaHHBIX padoT
LiSt Of PUDTISNEA WOTKS.........veiieiiecie e e 45



BUXORO DAVLAT UNIVERSITETI HUZURIDAGI ILMIY DARAJALAR
BERUVCHI PhD.03/30.12.2019.B.72.02
RAQAMLI ILMIY KENGASH

SAMARQAND DAVLAT VETERINARIYA MEDITSINASI,
CHORVACHILIK VA BIOTEXNOLOGIYALAR UNIVERSITETI

AZAMATOV SHEXROZ UBAYDILLO O‘G*‘LI

SAMARQAND TUPROQ-IQLIM SHAROITIGA MOS OLMA
PAYVANDTAGLARINI IN VITRO SHAROITIDA MIKROKLONAL
KO‘PAYTIRISH

03.00.12-Biotexnologiya

BIOLOGIYA FANLARI BO‘YICHA FALSAFA DOKTORI (PHD) DISSERTATSIYASI
AVTOREFERATI

Buxoro — 2025



Falsafa doktori (PhD) dissertatsiyasi mavzusi O‘zbekiston Respublikasi Oliy ta’lim, fan va
innovatsiyalar vazirligi huzuridagi Oliy attestatsiya komissiyasida B2023.4.PhD/B1063 ragam bilan
ro‘yxatga olingan.

Dissertatsiya ishi Samargand davlat veterinariya meditsinasi, chorvachilik va biotexnologiyalar
universitetida bajarilgan.

Dissertatsiya avtoreferati uch tilda (o¢zbek, rus, ingliz (rezyume) Iimiy kengashning veb-sahifasida
(Www.buxdu.uz) va «ZiyoNet» Axborot-ta‘lim portalida (www.ziyonet.uz) joylashtirilgan.

IImiy rahbar: Qosshiyev Habibjon Hojiboboyevich
biologiya fanlari doktori, professor

Rasmiy opponentlar: Toxirov Baxtiyor Baxshilloyevich
biologiya fanlari nomzodi, dotsent

Xo‘jamshukurov Nortoji Abdixolikovich
biologiya fanlari doktori, professor

Yetakchi tashkilot: Qarshi davlat universiteti

Dissertatsiya himoyasi Buxoro davlat universiteti huzuridagi PhD.03/30.12.2019.B.72.02 ragamli
IImiy kengashning 2025 yil « » soat dagi majlisida bo‘lib o‘tadi. (Manzil: 200117,
Buxoro shahri, M.lgbol ko‘chasi, 11-uy. Tel.: (+99865) 212-29-12; faks: (+99865) 212-29-12; e-mail:
bsu_info@edu.uz).

Dissertatsiya bilan Buxoro davlat universitetining Axborot-resurs markazida tanishish mumkin
( ragami bilan ro‘yxatga olingan). Manzil: 200117, Buxoro shahri, M.lgbol ko‘chasi, 11-uy. Tel.:
(+99865) 212-29-12; faks: (+99865) 212-29-12.

Dissertatsiya avtoreferati 2025 yil «__ » kuni tarqatildi.
(2025 yil «__ » dagi Ne ragamli reestr bayonnomasi).

X.T. Artikova

IImiy daraja beruvchi ilmiy kengash
raisi, biologiya fanlari doktori,
professor

A.M. Qobilov

IImiy daraja beruvchi ilmiy kengash
ilmiy kotibi, biologiya fanlari nomzodi,
dotsent

A.E.Xolliyev

Iimiy daraja beruvchi ilmiy kengash
goshidagi ilmiy seminar raisi, biologiya
fanlari doktori, professor


http://www.ziyonet.uz/

KIRISH (falsafa doktori (PhD) dissertatsiyasi annotatsiyasi)

Dissertatsiya mavzusining dolzarbligi va zarurati. Jahonda aholini eng
muhim hayotiy mikroelementlar va darmondorilarga boy bo‘lgan ozig-ovgat
mahsulotlariga bo‘lgan talabini gondirishda mevali daraxtlar va sabzavotlar
yetishtirish asosiy strategik yo*nalishlardan biri hisoblanib, gishlog xo*jaligi kuchli
rivojlangan mamlakatlardagina mevali bog‘larni intensiv asosga o‘tkazishga
alohida e¢’tibor berilmoqgda. Bunda mevali daraxtlarni tuprog-iglim sharoitga mos
navlarini tanlash yoki yaratish dolzarb masalalar sifatida garalmogda. Shunga
ko‘ra biotexnologik usullardan foydalanib past bo‘yli, stress omillarga chidamli
olma payvandtaglarini mikroklonal ko‘paytirish orgali bog‘dorchilikni intensiv
tizim asosida rivojlantirish alohida ahamiyatga egadir.

Dunyoda ozig-ovgat mahsulotlarining muhim tarkibiy gismi bo‘lgan olma
mahsulotlarini yetishtirish bilan bog‘liq holda tashqi biotik va abiotik stress
omillarga chidamli payvandtaglarni mikroklonal ko‘paytirib, istigbolli navlarni
payvandlash asosida intensiv bog‘dorchilikni keskin rivojlantirish bo‘yicha
tadgigotlar olib borilmogda. Shunga ko‘ra bog‘dorchilikda daraxtlar zichligini
maksimal oshirishga erishish, kichik o‘lchamli daraxtlarni parvarishlash va hosilini
yig‘ib olish ishlarining qulayligi, an’anaviy bog‘larga nisbatan hosildorlikni ikki va
undan ko‘p marta oshirish imkoniyatlari izlanmoqgda. Shu boisdan bog‘dorchilikni
instensiv asosda tashkil gilish bilan bog‘liq holda tuprog-iglim sharoitga chidamli
payvandtaglarni tanlash va mikroklonal ko‘paytirish asosida istigbolli olma
navlarini mikropayvand gilishning innovatsion tizimini yo‘lga go‘yishga alohida
e’tibor berilmoqda.

Mamlakatimizda bugungi kunda olib borilayotgan tadgiqotlar asosida ozig-
ovgat mahsulotlari tarkibini vitaminga boy o‘simlik mahsulotlari, jumladan,
intensiv  bog‘dorchilikni rivojlantirish asosida ekologik xavfsiz mahsulotlar
yetishtirish bo‘yicha nanotexnologik yondashuvlarga asoslangan innovatsion
ishlanmalar amaliyotga tadbiq etilib, muayyan ilmiy natijalarga erishilmoqda.
Yangi Oc‘zbekiston iqtisodiyotini yanada rivojlantirish bo‘yicha Taraqqgiyot
strategiyasida * “..cksportbop mahsulotlar  yetishtirish hamda meva-
sabzavotchilikni rivojlantirish, intensiv bog‘lar maydonini 3 barovar va
issigxonalarni 2 barobar ko‘paytirish” bo‘yicha ustuvor vazifalardan belgilangan.
Shunga ko‘ra, mevali daraxtlarni tuprog-iqlim sharoitga mos navlarini
biotexnologik yondashuvlar asosida mikroklonal ko‘paytirish hozirgi kundagi
muhim vazifa hisoblanadi. Bu intensiv bog‘dorchilik sohasini rivojlantirish va
yugori  samaradorlikka erishish asosida mamlakatimizda aholini meva
mahsulotlariga bo‘lgan talabini qondirish va eksport ko‘rsatkichlarini yanada
oshirish muhim ahamiyat kasb etadi.

O<zbekiston Respublikasi Prezidentining 2022 yil 6 oktyabrdagi “Qishloq
xo‘jaligi mahsulotlari yetishtirishni moliyaviy go‘llab-quvvatlashning gqo‘shimcha
chora-tadbirlari to‘g‘risida”gi PQ-387-sonli, 2019 yil 20 martdagi “O°‘zbekiston
Respublikasida bog‘dorchilik va issigxona xo‘jaligini yanada rivojlantirish chora-

1 O“zbekiston Respublikasi Prezidentining 2022-yil 28 yanvardagi PF-60-son “Yangi O‘zbekistonning taraqqiyot
strategiyasi to‘g‘risida”gi Farmoni.



tadbirlari to‘g‘risida”gi PQ-4246-son garorlari, 2020 yil 10 noyabrdagi «Aholining
sog‘lom ovqatlanishini ta’minlash bo‘yicha qo‘shimcha chora-tadbirlar
to‘g‘risida»gi PF-4887-son, 2018 yil 29 martdagi «O‘zbekiston Respublikasida
meva-sabzavotchilikni jadal rivojlantirishga doir qo‘shimcha chora-tadbirlar
to‘g‘risida”gi PF Ne 5388-son farmonlari hamda mazkur faoliyatga tegishli boshga
huqugiy-me’yoriy hujjatlarda oziq-ovqat xavfsizligi ta’minlash to‘g‘risida
belgilangan vazifalarni amalga oshirishda ushbu dissertatsiya tadgigoti muayyan
darajada xizmat giladi.

Tadgigotning respublika fan va texnologiyalari rivojlanishining asosiy
ustuvor yo‘nalishlariga mosligi. Mazkur tadgiqot respublika fan va
texnologiyalar rivojlanishining V. “Qishloq xo‘jaligi, biotexnologiya, ekologiya va
atrof-muhit muhofazasi” ustuvor yo‘nalishlariga muvofiq bajarilgan.

Muammoning o‘rganilganlik darajasi. Olmaning intensiv tipdagi bog‘larini
barpo qgilish imkonini beruvchi, tashqi ekstremal omillarga bardoshli, istigbolli
payvandust navlarning yuqori hosildorligini ta’minlovchi, kuchsiz o‘suvchi
payvandtaglarni yaratish va ular asosida ko‘chat yetishtirish bo‘yicha dunyoning
etakchi mutaxassis olimlaridan biotexnologik uslublar yordamida turli iglim-
sharoit va zonalariga mos hamda chidamli navlarini yaratish, jumladan, in vitro
sharotida patogensiz ko‘chatlarini olish yo‘nalishida Murkute va boshqg. (2004),
Singh va Khawale (2006), Chaugule va boshg. (2007), Samir va boshg. (2009),
Singh va boshg. (2001) ilmiy-tadgiqot olib borishgan.

MDH mamlakatlarida Sharipov Z.Sh. (2015), Frederick Donald Rauch
(2020), Armand Smit (2015), Anders Smolka (2009), Benjamin Pitchers (2020),
Biying Shi (2015), Jianlu Zhang (2002), Yevgeniy Gudumak (2010), kabi
tadgigotchilar tomonidan olmaning payvandtag sifatida tanlangan olma navlarini
introduksiyalash va ildiz tizimini tuproq sharoitlariga bog‘liq o‘zgaruvchanligi
yo‘nalishida tadgigotlar amalga oshirilgan. O‘rta Osiyo sharoitida Boboyev 1.A.
(2014), Buntsevich L.L. (2016), Mamalova X.E. (2018), Klad V.G. (2013),
Gegechkori B.S. (2016), Rud M.Yu. (2011), Sdvijkov N.V. (2010) olmaning
vegetasiya davri, rivojlanish fazalarida ayrim fiziologik ko‘rsatkichlarining
o‘zgarish dinamikasi tahlil gilingan.

Mamlakatimizda mavjud olma bog‘larida kam ahamiyatli bo‘lgan va
alamshtirish talab qilinadigan navlarning ko‘pligi bois intensiv tipdagi olma
bog‘larini yaratilishiga alohida ahamiyat berilmogda. Shunga ko‘ra tuprog-iglim
sharoitga mos bo‘lgan olma payvandtaglarini etishtirish va eksport talablarni yil
davomida qondirish magsadida payvandust sifatida ertagi, o‘rtagi va kechki
istigbolli olma navlarini tanlash bo‘yicha tadgiqot ishlari olib borilmogda. Bunda
Aripov A.U. (2010), Baymetov K.I. (2022), Gulyamov B.X. (2011), Normurodov
N.T. (2021) lar mahalliy hamda xorijdan keltirilgan har xil vegetativ rivojlanish
darajasiga ega bo‘lgan olma payvandtaglarni bir-biridan morfo-biologik va
ekologik ko‘rsatkichlari bilan farglanishiga ko‘ra o‘rganib, amaliyotga tadbigq
etishgan. Ularni muayyan tuprog-iglim sharoitida va shu joy uchun xos bo‘lgan
nav assortimentida qo‘llash, ularni ilmiy jihatdan batafsil o‘rganilib bo‘lgachgina
magsadga muvofigligi ko‘rsatib o‘tilgan. Lekin tuprog-iglim sharoitga mos holda
tanlangan olma navlarining etarli ko‘chatlarini etishtirish ma’lum muammolarning
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mavjudligini gayd etish mumkin. Shunga ko‘ra, payvandtaglarni mikroklonal
ko‘paytirish usuli eng yaxshi samaradorlikka ega ekanligini ko‘rsatish mumkin. In
vitro sharoitda ko‘psonli mikroklonal ko‘chatlarini yetishtirish asosida ehtiyoj va
talablarni qondirish mumkin.

Tadgiqotning dissertatsiya bajarilgan oliy ta’lim muassasasining ilmiy-
tadqiqot ishlari rejalari bilan bog‘liqligi. Dissertatsiya tadgigoti Samargand
davlat veterinariya meditsinasi, chorvachilik va biotexnologiyalar universiteti ilmiy
tadqgiqot rejasining «Istigbolli va noyob o‘simliklarni in vitro sharoitida
biotexnologik usullar asosida ko‘paytirish texnologiyasini yo‘lga qo‘yish»
mavzusidagi tadgigot doirasida bajarilgan.

Tadgiqotning magsadi olmaning mahalliy hamda xorijdan introduksiya
gilingan tuprog-iglim sharoitiga mos payvandtaglarini mikroklonal ko‘paytirish
asosida patogensiz ko‘chatlarini olish va istigbolli navlarni mikropayvandlash
texnologiyasini ishlab chigishdan iborat.

Tadqgigotning vazifalari:

Olmaning M.9-pakana, MM.106- yarim pakana va MM.111- kuchli o‘suvchi
payvandtaglar hamda Pink Lady va Jeromine payvandust navlarini biotexnologik
(in vitro) ko‘paytirishning optimal sharoitini ishlab chigish, ozuga muhitida
fitogormonlarning maksimal stimulyatsion konsentrasiyasi/optimal nisbatlarini
aniglash;

in vitro sharoitida olma to‘gimalarini mikroklonal ko‘paytirishda ozuga
mubhitini takomillashtirish;

payvandtag sifatida tanlangan introduksiya gilingan olma navlarini in vitro
sharoitida mikroklonlash va rizogenez/organogenez jarayonlari intensivligiga
ozuga muhiti tarkibining optimal kombinasiyasini aniglash;

in vitro sharoitida o‘sgan olma ko‘chatlarini tuproq sharoitiga ko‘chirib
o‘tkazishda transpiratsiya jarayoni va fotosintetik pigmentlar miqgdorining
o‘zgarishini adaptasiya dinamikasini tahlil gilish;

olmaning istigbolli navlarini mikroklonal ko‘paytirish orgali ko‘chatlar olish
va mikropayvandlash texnologiyasini ishlab chigish hamda iqtisodiy
samaradorligini baholash.

Tadqgiqot ob’yekti sifatida olmaning introduksiya gilingan M.9-pakana,
MM.106-yarim pakana va MM.111-kuchli o‘suvchi payvandtaglar hamda Pink
Lady va Jeromine payvandust navlari olingan.

Tadgigot predmetini olmaning xorijdan introduksiya gilingan navlarini in
vitro sharoitda mikroklonal ko‘paytirish texnologiyasi hamda eksplantlar olish
samaradorligini belgilovchi ko‘rsatkichlar va ayrim fiziologik jarayonlar tashkil
etgan.

Tadgiqot usullari. Tadgigotlarda mikroklonlash, sterillash, in vitro, ex vitro
kabi biotexnologik hamda biokimyoviy va fiziologik usullardan foydalanilgan.
Olingan natijalarni statistik gayta ishlash Excel 2003 (Microsoft Office) va
OriginPro v. 7.5 SR1 dasturlari yordamida amalga oshirilgan.

Tadgiqotning ilmiy yangiligi quyidagilardan iborat:

Ilk bor O‘zbekiston sharoitida olmaning introduksiya gilingan M.9-pakana,
MM.106-yarim pakana va MM.111-kuchli o‘suvchi payvandtaglari hamda Pink
Lady va Jeromine payvandust navlarini mikroklonlash asosida patogensiz
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ko‘chatlari olingan;

ozuga muhiti tarkibini tuproq tarkibi elementlari bilan muvofiglashtirilgan
holda payvandtag va payvandust olma navlari eksplantlarini in vitro sharoitda
mikroklonal ko‘paytirish va ildizlatishning muqobil o‘suv regulyatorlari tarkibi va
konsentrasiyalari aniglangan va barcha variantlarda eng yuqori ildiz hosil qgilish
darajasi 4 mg/l IMKIi ozuga muhitda o‘rtacha 78,6%ni tashkil etishi isbotlangan;

olmaning xorijdan introduksiya gilingan va payvandtag sifatida tanlangan
istigholli navlarini biotexnologik (in vitro) mikroklonal ko‘paytirish asosida
patogensiz ko“chatlarini olishning optimal sharoiti aniglangan;

in vitro sharoitida tuprog-iglim sharoitga chidamli olma payvandtaglarni
mikroklonlash asosida patogensiz ko‘chatlarini olish va ularga istigbolli navlarni
mikropayvandlash texnologiyasi ishlab chigilgan.

Tadqigotning amaliy natijalari quyidagilardan iborat:

mikroklonal ko‘paytirishni sanoat miqyosida joriy etish gishloq xo‘jaligi
ishlab chigarishini intensivligini oshirish bilan bir gatorda yalpi mahsulot hajmini
ko*paytirish mumkinligi isbotlangan;

xorijdan introduksiya gilingan va payvandtag sifatida tanlangan olmaning
istigbolli navlarini biotexnologik (in vitro) ko‘paytirishning optimal sharoiti ishlab
chiqilib, mikroklonal ko‘paytirish asosida patogensiz ko‘chatlar olingan;

jahon standartlariga mos eksportbop mahsulotlar assortimentini ko‘paytirish
magsadida olmaning istigbolli, tashqi bozor talablariga javob beradigan navlarini
tanlash hamda tuprog-iglim sharoitga mos bo‘lgan payvandtag va payvandustlarni
mikroklonlash asosida olingan namunalarni mikropayvandlash tizimi ishlab
chigilgan va import o‘rnini bosuvchi olma navlarining mikroklonal yetishtirishning
samaradorlik ko‘rsatkichlari ishlab chigilgan;

Tadqiqgot natijalarining ishonchliligi zamonaviy standart biotexnologik,
biokimyoviy, fiziologik tajriba usullarini qo‘llash orgali olingan natijalar nazariy
ma’lumotlarga mos kelishi, olingan natijalarni respublika va xalqaro
anjumanlardagi muhokamasi, natijalarni retsenziyalangan ilmiy nashrlarda chop
etilganligi va ularni qayta ishlashda ishochlilik interval qiymatlari (St’yudent
Kriteriyasi) hisobga olinganligi hamda ma’lumotlar OriginPro v. 7.5 SR1
kompyuter dasturi asosida statistik tahlil gilinganligi bilan izohlanadi.

Tadgigot natijalarining ilmiy va amaliy ahamiyati. Tadgigot natijalarining
ilmiy ahamiyati introduksiya gilingan olmaning istigbolli kuchsiz o‘suvchi
payvandtaglarini in vitro sharoitda mikroklonal ko‘paytirish uchun magbul
takomillashgan ozuga mubhitlari tanlab olinishi va mikropayvandlash uchun
mutanosib payvandust navni tanlashning ilmiy asoslarini yaratish hamda olma
payvantaglari in vitro sharoitda ko‘paytirilganda genetik jihatdan bir xillikni saglab
golinishi bilan izohlanadi.

Tadgiqgot natijalarining amaliy ahamiyati In vitro sharoitda payvandtaglarni
mikroklonal ko‘paytirish gisqa muddatlarda va yil fasllariga bog‘liq bo‘lmagan
holda amalga oshirishiga, patogenlardan xoli, sog‘lom ko‘chat zahirasini
yaratishga hamda ko‘chatchilik sohasiga yetarli migdorda olma payvantagi
yetkazib berish bilan birga tuprog-iglim sharoitlarga mos intensiv bog‘lar tashkil
etishga xizmat giladi



Tadgiqot natijalarining joriy qilinishi. Olmaning xorijdan introduksiya
gilingan va payvandtag sifatida tanlangan istigbolli navlarini mikroklonal
ko‘paytirish asosida patogensiz ko‘chatlarini olish tizimi hamda mikropayvandlash
texnologiyasini ishlab chigish asosida:

O‘zbekiston sharoitida olmaning introduksiya qilingan M.9-pakana, MM.106-
yarim pakana, MM.111-kuchli o‘suvchi hamda Pink Lady va Jeromine payvandust
navlarini hamda istigbolli payvandtaglarni in vitro sharoitida mikroklonlash
asosida yaratilgan mikropayvandlash texnologiyasidan foydalanilib olma
navlarining mikroklonlash tizimi amaliyotga joriy etilgan (Qishloq xo‘jaligi
vazirligining 2024 vyil 28-maydagi 05/07-04-229-ragamli ma’lumotnomasi).
Natijada, Samargand viloyati tuproq iglim sharoitga mos olma navlarining minglab
ko‘chatlari yetishtirilib, intesiv tipidagi bog‘lar tashkil etish imkoniyati yuzaga
kelgan.

Olmaning xorijdan introduksiya gilingan va payvandtag sifatida tanlangan
istigbolli navlarini biotexnologik (in vitro) ko‘paytirishning optimal sharoitlari
bo‘yicha tavsiyalar Samarqand viloyatidagi “Bog‘bon” in vitro ishlab chigarish
majmuasida olma navlari ko‘chatlarini yetishtirish jarayonlariga joriy qilingan
(Qishlog xo‘jaligi vazirligining 2024 vyil 28-maydagi 05/07-04-229-ragamli
ma’lumotnomasi). Natijada, tavsiyalardan foydalanish olmaning xorijdan
introduksiya qilingan va payvandtag sifatida tanlangan istigbolli navlarini
mikroklonal ko‘paytirish asosida patogensiz ko‘chatlarini olish imkonini bergan.

Tadgiqot natijalarining aprobatsiyasi. Tadgigot natijalari 4 ta xalgaro va 2
ta respublika ilmiy-amaliy anjumanlarida muhokamadan o‘tkazilgan.

Tadqiqot natijalarining e’lon qilinganligi. Dissertatsiya mavzusi bo‘yicha
jami 12 ta ilmiy ish chop etilgan, shulardan Oc<zbekiston Respublikasi Oliy
attestasiya komissiyasining doktorlik dissertasiyalari asosiy ilmiy natijalarini chop
etish tavsiya etilgan ilmiy nashrlarda 5 ta maqgola, jumladan 4 tasi respublika va 1
tasi xorijiy jurnallarda nashr etilgan.

Dissertatsiyaning tuzilishi va hajmi. Dissertatsiya tarkibi kirish, to‘rtta bob,
xulosalar va foydalanilgan adabiyotlar ro‘yxatidan iborat. Dissertatsiyaning hajmi
125 betni tashkil etadi.

DISSERTATSIYANING ASOSIY MAZMUNI

Kirish gismida o‘tkazilgan tadqiqotlarning dolzarbligi, zarurati asoslangan,
tadgigotning maqgsadi, vazifalari, obyekti va predmeti tavsiflangan. Shuningdek
respublika fan va texnologiyalari rivojlanishining ustuvor yo‘nalishlariga mosligi,
tadgigotning ilmiy yangiligi, amaliy natijalari bayon gilingan, olingan natijalarning
ilmiy-amaliy ahamiyati ochib berilgan, tadgigot natijalarini amaliyotga joriy qilish,
nashr etilgan ishlar hamda dissertatsiya tuzilishi bo‘yicha ma‘lumotlar keltirilgan.

Dissertatsiyaning  “O¢‘simliklarni ~ biotexnologik  usullar  asosida
mikroklonal ko‘paytirishda ilmiy yondashuvlar va ularning afzalliklari” deb
nomlangan birinchi bobida in vitro sharoitda mikroklonal ko‘paytirilgan
o‘simliklarning o‘sishi va rivojlanishidagi afzalliklari to‘g‘risida adabiyot
ma’lumotlarining tahlili bayon etilgan.



Hozirgi vaqtda an’anaviy seleksiya jarayonini takomillashtirish uchun
biotexnologik usullardan, xususan, gimmatli genotiplarni yaratish vaqtini
qgisqartirishga qaratilgan o‘simlik hujayralari, to‘qimalari va a’zolarini in vitro
sharoitda o‘stirish muhim ahamiyat kasb etmogda. Buning uchun in vitro sharoitda
har bir o‘simlik uchun tegishli ozuga tarkibini moslashtirish talab gilinadi.

Pronina I.N. ning fikricha, suyuq ozuga muhitida mikrogalamchalarning ildiz
otishi rizogenez jarayonlarini tezlashtiradi: ildizlarning erta va intensiv shakllanishi
gayd etilgan, ildiz otish tezligi 16,0-16,7% ga, ildizlar soni 2,7-3,3 marta ko‘payadi
va ularning uzunligi 1,7 marta ortadi. Mikroklonal ko‘paytirishning samaradorligi
ko‘p jihatdan ozuga muhitining tarkibi bilan belgilanadi. In vitro sharoitida
Murasiga va Skuga, Linsmayera va Skuga, Shenka va Xildebrandt, Nitch,
Gamborg, Heller, Uayt va boshgalarning ozuga muhitlaridan ko‘proq
foydalaniladi. MS ozuga muhitining turli xil modifikatsiyalari mavjud bo‘lib, ular
ham bir gator tadgiqotchilar tomonidan qo‘llaniladi. Masalan, Werner E., Boe A.
(1980) olma ildizpoyasini in vitro sharoitiga kiritish bosgichida yarim dozali
mineral tuzlar bilan MS muhitidan foydalanishgan. Cheng T. (2001) olma va nok
ildizpoyalari uchun bir xil muhitdan foydalangan. Zayova Ely (2010) va boshqgalar
Valeriana officinalisni to‘gqima kulturasini ko‘paytirish uchun yarim tuzli MS
ozuga muhitidan muvaffaqgiyatli foydalanishgan.

Olma daraxtining ildizpoyalarini in vitroga kiritish uchun MS bilan bir vaqtda
Turovskaya N.I. (1998) Nitch (2009), Rastorguyev S.L. (2009) - Gamborg ozuqga
mubhitini sinovdan o‘tkazdi. Natijada, ikki oylik kuzatuvda MSga garaganda
Gamborg muhitida eksplantlarning rivojlanishi 4,5-5 barobar yaxshi bo‘lgan.
Zimmerman R.H. dastlab olma daraxtining meristematik uchlarini
modifikatsiyalangan gormonsiz Boxus ozuga muhitida o‘stirishni va keyin ularni
standart muhitga o‘tkazishni taklif gildi. Shornikov D.G. (2008) Schisandra ozuga
muhitini kazein (250 mg/l) va glyukoza (30 g/l) bilan to‘ldirishni taklif qildi.

Adabiyot manbalarni tahlil qilish natijalari bizga olimlarning mevali
ekinlarni mikroko‘paytirish uchun ozuga muhitining optimal tarkibi haqgida
umumiy fikrga ega emasligi hagida xulosa gilishga sabab bo‘ldi. Shunga ko‘ra
ushbu ishda olmaning xorijdan introduksiya gilingan payvandtaglarni tanlanlash,
mikroklonal ko‘paytirish asosida patogensiz ko‘chatlarini olish va istigbolli
navlarni mikropayvandlash texnologiyasini ishlab chigish magsad gilindi.

Dissertatsiyaning  “Olma  payvandtaglarini in vitro sharoitida
mikroklonlash va ularning morfofiziologik xususiyatlari” deb nomlangan
ikkinchi bobida tadqiqotlar olib borilgan joy, tadqiqot ob’ektlari, metodlari bayon
gilingan. Tadgigotlar Samargand viloyati Jomboy tumanidagi in vitro
laboratoriyasi, Samargand davlat veterenariya meditsinasi, chorvachilik va
biotexnologiyalar  universiteti hamda  Guliston  davlat  universiteti
“Agrobiotexnologiyalar va Biokimyo ITI” laboratoriyalarida olib borilgan.
Tadgiqgotlar uchun olma daraxti payvandtaglari M.9- pakana va MM.106-yarim
pakana va MM.111-kuchli o‘suvchi payvandtaglari hamda Pink Lady va Jeromine
payvandustlaridan foydalanilgan.

Tadqiqotlarda mikroklonlash, sterillash, in vitro, ex vitro kabi biotexnologik
hamda biokimyoviy va fiziologik usullardan foydalanilgan. Olingan natijalarni
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statistik qayta ishlash Excel 2003 (Microsoft Office) va OriginPro v. 7.5 SR1
dasturlari yordamida amalga oshirilgan.

Dissertatsiyaning “Olma navlarini in vitro sharoitda mikroklonal
ko‘paytirish asosida patogensiz ko‘chatlar olish va mikropayvandlash” deb
nomlangan uchinchi bobida tadgiqotlar davomida eksplantlarni tanlash va in vitro
muhitiga Kiritish, olingan patogensiz ko‘chatlar va ularda ildiz tizimining hosil
bo‘lishi, mikropayvandlashdan iglimlashtirishgacha bo‘lgan texnologiya bayon
etilgan. Tadgigotlarga O‘zbekiston iglim sharoitiga introduktsiya gilingan yoki
amaliyotda foydalanilayotgan 17 ta olma navlari olindi va ular strelizatsiya
gilingandan so‘ng yashovchanlik ko‘rsatkichlariga ko‘ra baholangan (1-jadval).

1-jadval

Olma navlari eksplantlarining strelizatorlar ta’sirida yashovchanlik

ko‘rsatkichlari

Strelizator ta’sirida rivojlanishi, %
Payvandtag va payvandustlar NaOCI Etanol AgNO3
(3-5%) (75%i) (0,08% li)
M.9- pakana payvandtag. 70 65 68
M.26 - pakana payvandtag 45 55 30
MM.106 - yarim pakana payvandtag. 75 82 65
M2. O‘rta bo‘yli 30 40 28
MM.104. O‘rta bo‘yli payvandtag 45 55 38
MM-102 — pakana payvandtag 33 40 25
Sharq yoki kavkaz olmasi 40 55 35
Zarafshon 50 65 40
Sivera olmasi 25 30 20
Turkman olmasi 20 30 22
Nedzveskiy olmasi yoki gizil olma 48 55 30
Sibir olmasi 55 60 40
Xitoy olmasi 50 62 58
MM.111-kuchli o‘suvchi payvandtag. 78 85 75
Pink Lady navli payvandust 60 75 65
Gala navli payvandust 21 35 25
Jeromine navli payvandust 55 70 62

Tadgiqotlarga jalb qgilib o‘rganilgan 17 ta olma navlaridan M.9-pakana,
MM.106 - yarim pakana va MM.111-kuchli o‘suvchi payvandtaglari, Pink Lady va
Jeromine payvandust eksplantlari stirillashda go‘llanilgan barcha komponentlar
ta’sirida yashovchanlik ko‘rsatkichlari maksimal darajada saglab golindi.

Shuningdek, har uchala payvandtaglar va ikki payvandustlar ozuga muhitga
ekilganda boshga namunalarga nisbatan zamburug® va bakteriyalar bilan
zararlanmasdan yaxshi rivojlanish ko‘rsatkichlarini namayon qildi.

Olma payvandtaglarini sterillashda natriy gipoxloridning (NaOCI) 3-5% i
eritmalaridan foydalanildi. Natijalar shuni ko‘rsatdiki, 3% li natriy gipoxlord
eritmasi bilan 25 daqgiga dizenfeksiya gilinganida zararlangan kurtaklar 30% ni,
yashab qolgan kurtaklar 50% ni, 35 minutda esa zararlangan kurtaklar 30% ni,
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rivojlanib ketgan kurtaklar esa 60% ni tashkil qildi.

Eng past ko‘rsatkich 10 dagiga dezinfeksiya gilinganida zararlangan kurtaklar
77% ni va yashab golgan kurtaklar 10% ni tashkil gildi. Natriy gipoxloridning 5%
li eritmasida eng yaxshi dizenfeksiyalovchi sifatida 25 dagiga ishlov berilganda
zararlangan kurtaklar soni 10% va yashab qolgan kurtaklar soni 70% ni tashkil
qildi. Samarali dizenfeksiyalovchi 5% li NaOCIl da 25 minut sterillash yaxshi
ekanligi aniglandi (1-rasm). Bunda ozugaviy muhit tarkibiga eng ko‘p
go‘shiladigan tabiiy o‘sish regulyatorlari fitogormonlar va ularning sintetik
analoglari, jumladan, sitokininlar (zeatin, 6-benzilaminopurin (BAP), 6-
furfuraminopurin (Kinetin), 2-izopentenyladenin (2ip)); auksinlar (tabiiy auksin -
indolil-3-sirka kislotasi (ISK) va uning sintetik analoglari - indolil-3-butirik kislota
(IBA), a-naftil-sirka kislotasi (a-NSK); gibberellinlar (GK); vitaminlar (askorbin
kislotasi, piridoksin HCI, nikotin kislotasi, tiamin HCI) va boshgalar eksplantning
fiziologik holatiga bog‘liq holda qo‘shilishi asosida tegishli natijalarga erishildi.

90
80
B Zararlangan
70 - kurtaklar,
60 - (%0)
50 -
® Rivojlanmag
40 7 an kurtaklar,
30 - %
20 -
10 Rivojlangan
| kurtaklar,
0 (%)
10 25 35 50 10 25 35 50
min. min. min. min. min. min. | min. | min.
NaOCl -3 % NaOCl -5 %

1-rasm. Kirish materiallari rivojlanishiga sterillash vositalari va vaqtning
ta’siri (MM.106-yarim pakana navi misolida)

Ozuga muhitiga go‘shilgan o‘stiruvchi moddalar ta’sirida MM.111-kuchli
o‘suvchi payvandtagning murtagini bo‘rtish kuni va kurtaklanish foizi aniglandi.
MS ozuga muhitiga 1,0 mg/l BAP, 0,2 mg/l Meta-topolin va 0,5 mg/l GKj
go‘shilganda murtak bo‘rtish kuni 18-19 kun, murtaklanish 55% ni tashkil qildi.
Eng past ko‘rsatkich 0,2 mg/l meta-Topalin va 1,0 mg/l GK3 go‘shilganda murtak
bo‘rtish kuni 24-27 kun, murtaklanish 8% ni tashkil qildi.

DKW ozuga muhitida o‘stirilgan MM.111-kuchli o‘suvchi navning murtak
bo‘rtish kuni va murtaklanish foizi aniglandi. DKW ozuga muhitiga 1,0 mg/l BAP
va 0,5mg/l GKj3go‘shilganda murtak bo‘rtish kuni 17-18 kun, murtaklanish 84% ni
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tashkil qildi. Eng past ko‘rsatkich 0,2 mg/l meta-Topalin va 1,0 mg/l GKj
go‘shilganda murtak bo‘rtish kuni 20-25 kun, murtaklanish 10% ni tashkil qildi.
DKW ozuga muhitida murtaklanish MS nazoratga nisbatan 29% yuqoriligi
aniglandi. MM.106-yarim pakana navida 0,02 mg/l IMK + 1 mg/l BAP
go‘shilganda shoxlar soni 2,04 va shoxlar uzunligi 1,22 smni tashkil qildi. Eng
yaxshi shoxlanish 0,01 mg/l IMK + 1,0 mg/l BAP konsentrasiyasida ekanligi
aniglandi (2-rasm).

3,5

3

2,5

2

1,5

1

0,5

Nazorat 0,01 mg/l IBA + 0,01 mg/l IBA + 0,02 mg/l IBA + 0,02 mg/l IBA +
0,5mg/1BAP 1,0 mg/IlBAP 0,5mg/lBAP 1 mg/lBAP

¥ Shoxlar soni (dona) B Shoxlar uzunligi (sm)

2-rasm. In vitro sharoitida mikrotuplarning rivojlanishiga o‘stiruvchi
gormonlarning ta’siri (MM.106-yarim pakana navi misolida)

O‘simlikning rivojlanishida ahamiyatli bo‘lgan GKni ozugali muhitga
go‘shilishi poyaning tez rivojlanishini ta’minladi. Albatta ozugali muhit tarkibiga
GKning go‘shilishi eksplantning dastlabki rivojlanish bosgichida amalga oshirildi.

Mikropayvand gilingan o‘simliklarni inkubatorda 4 kun qorong‘uda beshinchi
kundan 6200 lyuks yorug‘likdagi inkubatorlarda o‘sish dinamikasi o‘rganildi.
Olingan natijalarga ko‘ra, DKW ozuga muhitida MM.111-kuchli o‘suvchi
payvandtagiga Jeromine navini mikropayvand gilinganida 30 kunda 2,97 sm ga
bo‘yi o‘sdi. Bu davrda nihollarning ildizlanishiga alohida e’tibor berildi.

Ildizlanish, ildizchalar soni va uzunligi 2,0, 3,0, 3,5, 4,0 va 4,5 mg/l IMK i
ozuga muhitlarda turlicha bo‘ldi. Eng yuqori ildiz hosil gilish darajasi 4 mg/l IMK
da 78,6 ni gqayd etdi. Eng quyi daraja esa 20,2 ni tashkil etdi. Ildizlarning o‘rtacha
minimum soni 7,85 ni tashkil etib, bu ko‘rsatkich 4 mg/l IMK da gayd etildi. Olma
navlarining ildizlanish 78,6%, ildizlar soni 7,85 va ildiz otgan o‘simlik uzunligi
5,00 sm ni tashkil qildi. Eng past ko‘rsatkich 2 mg/l IMK da kuzatildi. Bunda
ildizlanish 20,2%, ildizlar soni 4,22 va ildiz otgan o°‘simlik uzunligi 4,12 sm ni
tashkil etdi (2-jadval).

13




2-jadval
12 MS ozuqa muhitida MM.111-kuchli o‘suvchi payvandtagini ildizlatish
uchun go‘llanilgan IMKning turli nisbatlarida 30 kunlik ke‘rsatkichlar

Garmon konsentrasiyasi| Ildizlash |Ildizchalar soni| Ildiz otgan o‘simlik
(mg/l) foizi (%0) (dona) uzunligi (sm)
2,0 mg/l IMK 20,2 4,22 +0,23 4,12 +0,11
3,0 mg/l IMK 64,5 5,12+0,14 4,72 £0,20
3,5 mg/l IMK 72,1 7,40 £ 0,25 5,02+0,12
4,0 mg/l IMK 78,6 7,85 +0,18 5,00 + 0,26
4,5 mg/l IMK 75,2 7,51+0,24 4.78 £ 0,15

Izoh: IMK- indolin 3 moy kislota

Mikropayvand gilingan o‘simliklarning 2 MS ozuga muhitida IMK ning turli
konsentrasiyasi qo‘llanilganda o°sishi o‘rganildi. Bunda 4 mg/l IMK go°‘shilganida
ilk ildizlanish uchun 4 kun, to‘liq ildizlanish uchun 7 kun, ildiz uzunligi 6,5 sm va
bir o‘simlikdan chiqggan ildiz soni 7 ta, ildizlanish 100%ni tashkil gildi. Eng past
ko‘rsatkich 2 mg/l IMK go‘shimchasida kuzatildi. Bunda ilk ildizlanish uchun 10
kun, to‘lig ildizlanish uchun 18 kun, ildiz uzunligi 4 sm va bir o‘simlikdan chiggan
ildiz soni 3 ta, ildizlanish 41,5% ni tashkil qildi. lldizlanish, ildizchalar soni va
uzunligi 2,0, 3,0, 3,5, 4,0 va 4,5 mg/l NSKIli ozuga muhitlarda turlicha bo‘ldi. Eng
yugqori ildiz hosil qilish darajasi 4 mg/l NSK da 52,3% ni, eng quyi daraja esa
15,4% ni tashkil etdi. Ildizlarning o‘rtacha minimum soni 5,7 ni tashkil etib, bu
daraja 4 mg/l NSK da gayd etildi. Olma navlarining ildizlanishi 52,3%, ildizlar
soni 5,7 va ildiz otgan o‘simlik uzunligi 4,8 sm ni tashkil qildi. Eng past
ko‘rsatkich 2 mg/l NSK da kuzatildi. Bunda ildizlanish 15,5%, ildizlar soni 3,2 va
ildiz otgan o‘simlik uzunligi 3,0 sm ni tashkil etdi (3-jadval).

3-jadval
1% MS ozuqa muhitida MM.111-kuchli o‘suvchi payvandtagini ildizlatish
uchun go‘llanilgan NSK ning turli nisbatlarida 30 kunlik ko‘rsatkichlar

Garmon konsentrasiyasi| lldizlash |lldizchalar soni| lldiz otgan o‘simlik
(mg/l) foizi (%) (dona) uzunligi (sm)
2,0 mg/l NSK 15,4 3,2+ 0,22 3,0+ 0,15
3,0 mg/l NSK 34,7 3,8+ 0,26 3,5+ 0,28
3,5 mg/l NSK 49,5 5,1+ 0,30 4,3+ 0,20
4,0 mg/l NSK 52,3 57+0,21 4,8+ 0,24
4,5 mg/l NSK 46,4 4,8+ 0,18 4,5+ 0,25

*1zoh. lldizlash ko‘rsatkichi variantlarga nisbatan 1 birlik sifatida olingan

Tadqiqot ishlarimizda MM.111-kuchli o‘suvchi payvandtakka Jeromine navi
mikropayvand qilinganida ildizlanish NSK ga qaraganda IMK ko‘proq samarali
ekanligini ko‘rsatadi. 2MS ozuga muhitida IMK ning konsentrasiyasi oshishi
ildizlatishga ijobiy ta’sir etdi va u 4 mg/l IMK qo‘shilganda ildizlanish 78,6% ni
tashkil etib, bunda NSK ga qaraganda 26,3% yuqori ko‘rsatkichga erishildi.

O‘tkazilgan tadqiqotlar natijasida olingan ma’lumotlar asosida olmaning
istigbolli  navlarini mikroklonal ko‘paytirish orgali ko‘chatlar olish va
mikropayvandlashning takomillashtirilgan texnologiyasi ishlab chigildi. Ushbu
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sxematik tartib quyidagi bosgichlardagi tadbirlarni amalga oshirishni nazarda
tutadi (3-rasm).
Onalik namunalarni olish va 1 soat oqar suvda yuvish, 26% li spirtda
3-5 selaind yuvish, 840 ml H,O + 200 ml 5 %0li NaOC1 da 25 minut
saqlash va distillangan suvda 3-4 marotaba yuvish

- =

Materiallarni MS + 1,0 mg1BAP + 0,2 m g1 Meta-topolin ozuqga
muhitida (pH=5,7) 21 kun davomida (¢=23-27-C, yorug‘lik intensivligi
4000 luks) petri idishlarida o%tirish

~_~

Eksplantlarni MS + 1.0 mg/1 BAFP + (.2 mg/1 Meta-topolin ozuqa
muhitida (pH=35,7) 21 kun davemida (¢=23-27°C, verug‘lik intensivligi
40040 luks) Konteynerlarda o%tirish

~_~

Eksplantlarni 1/2MS + 4,0 mg/1 IBK ozuqa muhitida (pH=3,6) 10 kun
davemida (=23-27°C) kenteynerlarda o%tirish

Mikroko’chatlarni 3 hafta (t=23-27°C, vorug'lik intensivligi 3500 luks,
namlik 70,0-50,0%0) torf 2:1 vermikulitli muhitda kassetalarda o%tirish:
4-haftadan kochatlarni torf 2:1 vermikulitli muhitga ega tuvaklarga
ko?chirish va o%tirishni davem ettirish (¢=17-32°C, vorug‘lik
intensivligi 4600 luls, namlik 45,0-75,0%)

Payvandtaglarni tegishli tartibda kesma kurtak payvand qilish va
Ko‘chatlarni ekish

3-rasm. Olmaning istigbolli navlarini mikroklonal ko‘paytirish orqali
ko‘chatlar olish bosgichlari va mikropayvandlashning texnologik tizimi

Ushbu bosgichli biotexnologik yondashuv nafagat o‘simliklarni o‘rganish
imkoniyatlarini oshishi, balki sof iqtisodiy samaralari bilan ham izohlanadi.
O‘simliklarni in vitro sharoitida mikroklonlash asosida patogensiz ko‘chatlarini
olish meva daraxtlari ko‘chatchiligi sifati va rentabelligini oshirishga xizmat giladi.
Mevachilik igtisodiy samaradorligi va uni bargarorligi ekish materiallarining sifati,
jumladan, ko‘chatlarning biometrik ko‘rsatkichlari, nav yoki klonning genetik
imkoniyatlari va mahsuldorligi bilan aniglanadi.
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Dissertatsiyaning “In vitro sharoitida olingan olma payvandtaglari
ko‘chatlarini  tuprog-iglim sharoitga moslashtirish va samaradorlik
ko‘rsatkichlari” deb nomlangan to‘rtinchi bobida in vitro sharoitda olingan
patogensiz ko‘chatlarni tuprogga ko‘chirish asosida iglimlashtirish va ishlab
chigilgan texnologiyani samaradorlik ko‘rsatkichlarining tahlili bayon gilingan.

In vitro sharoitda mikroklonal ko‘paytirib olingan MM.111-kuchli o‘suvchi
va MM.106-yarim pakana pavandtaglarga Jeromine va Pink Lady
payvandustlarning kurtaklarini payvand qilish asosida olingan ko‘chatlarning ex
vitro sharoitda moslashtirish bo‘yicha tadgiqotlar davomida olingan ko‘chatlarni
ekishga tayyorlash uchun tuproq tarkibi tegishli ozuga elementlari bilan
muvofiglashtirildi.

M.9-pakana MM.106-yarim pakana olma navlarining barg tarkibidagi quruq
modda miqdorini ulushi nazoratga nisbatan mos ravishda 29,8% va 21,5%
kamayishi aniglandi. Tadqiqot obe’kti sifatida olingan Pink Lady va Jeromine
olma navlarining in vitro sharoitida o‘stirilgan ko‘chat barglaridagi quruq modda
miqgdorining ulushi nazoratga nisbatan mos ravishda 28,4% va 27,7% ga
kamayganligi aniglandi. M.9-pakana va MM.106-yarim pakana payvandtaglar
hamda Pink Lady va Jeromine olma navlari in vitro sharoitida o‘stirilgan
ko‘chatlar barglarida nazoratga nisbatan qurug modda miqgdori ulushining vaqt
intervali diapazonida o‘zgarish dinamikasi tahlil gilindi (4-rasm, a va b).

45
40
35
30
25
20
15
10

5

0

M. 9- pakana  MM.106 - yarim Pink Lady Jeromine
pakana

B Barg tarkibidagi quruq modda miqdorining ulushi (%) a-An’anaviy

® Barg tarkibidagi quruq modda miqgdorining ulushi (%) b-In vitro

4-rasm. An’anaviy (a) va in vitro (b) sharoitida tayyorlangan ke‘chatlar
barglarida qurug modda migdori dinamikasining qiyosiy tahlili. Ordinata
o‘gida - barg tarkibidagi qurug modda miqgdori ulushi foizda (%) ifodalangan.
Abssissa o‘gida - vaqt (sutka) ifodalangan. * - nazoratga nisbatan P<0,05, ** -
P<0,01 (n=3-5).

Bunda M.9-pakana va MM.106-yarim pakana payvandtaglar hamda Pink
Lady va Jeromine olma navlarida 1-60 sutkada barg tarkibidagi qurug modda
miqgdorining ulushi (%) o°zgarish dinamikasida katta farq kuzatilmasligi aniglandi
(4-rasm, a). In vitro sharoitida o‘stirilgan ko‘chat barglarida 1-60 sutkada barg
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tarkibidagi qurug modda miqgdorining ulushi (%) o‘zgarish dinamikasida minimal
va maksimal giymatlar M.9-pakana va MM.106-yarim pakana payvandtaglar
hamda Pink Lady va Jeromine olma navlarida mos ravishda 29,8/44,2; 21,5/38,5;
28,4/39,8 va 27,7/7,5 ga teng bo‘lishi, ya’ni tegishli qonuniyat shaklida ortib
borishi, 30-60 sutkada nazoratga yaqgin giymatga ega bo‘lishi aniglandi (4-rasm, b).
Olingan natijalar in vitro sharoitida mikriklonal ko‘paytirilgan olma ko‘chalari
tabily tuproq sharoitida ekilganda moslashish mexanizmi 1-30 sutkada yuqori
intensivlikda amalga oshishini ko‘rsatdi.

In vitro sharoitida o‘stirilgan ko‘chat barglarida nisbiy namlik miqgdori
dastlabki sutkalarda keskin kamayishi va M.9-pakana va MM.106-yarim pakana
payvandtaglar va Pink Lady va Jeromine payvandust sifatida tanlangan olma
navlarida bu ko‘rsatkich giymati 20-sutkada mos ravishda 87,9+2,5% dan
70,1£3,1% ga; 80,3+4,2% dan 60,2+2,2% ga; 75,3+£3,3% dan 59,8+3,2% ga va
78,5+£2,6% dan 65,6+3,8% ga kamayishi aniglandi. Navbatdagi 30-60 sutkada
bargdagi nisbiy namlik migdori nazoratga yaqginlashi va tanlangan olma navlarida
bu ko‘rsatkich giymati 60-sutkada mos ravishda 86,5+3,7; 85,2+2.4; 75,8+5,2 va
81,2+3,3% ga ortishi aniqlandi (5-rasm, b).

An'anaviy (a)
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In vitro (b)

100
95
920
85
80
75
70
65
60
55
50

Bargdagi nisbiy namlik dinamikasi,
%

0 20 30 40 50 60
Vagqt (sutkada)

= M.9-pakana = MM.106-yarimpakana = Pink Lady Jeromine

5-rasm. An’anaviy (a) va in vitro (b) sharoitida tayyorlangan ke‘chatlar
barglaridagi nisbiy namlik migdori dinamikasining qgiyosiy tahlili *P<0,05; **
- P<0,01; (n=3-4).
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Tajriba natijalaridan ko‘rish mumkinki, tabiiy sharoitda parvarish gilingan
olma navlari barglarida 1-60 sutka davomida nisbiy namlik miqdorida sezilarli
darajada o°zgarish gayd gilinmadi (5-rasm, a). In vitro sharoitida o‘stirilgan
ko‘chat barglarida nisbiy namlik miqdori dastlabki sutkalarda keskin kamayishi va
M.9-pakana va MM.106-yarim pakana payvandtaglar va Pink Lady va Jeromine
payvandust sifatida tanlangan olma navlarida bu ko‘rsatkich giymati 20-sutkada
mos ravishda 87,9+2,5% dan 70,1£3,1% ga; 80,3+4,2% dan 60,2+2,2% ga;
75,3£3,3% dan 59,8+3,2% ga va 78,5£2,6% dan 65,6+£3,8% ga kamayishi
aniglandi. Navbatdagi 30-60 sutkalarda bargdagi nisbiy namlik miqdori nazoratga
yaginlashishi va tanlangan olma navlarida bu ko‘rsatkich giymati 60-sutkada mos
ravishda 86,5+3, 7; 85,242,4; 75,8+5,2 va 81,2+3,3% ga ortishi aniglandi (5-rasm,
b).

Olmani mikropayvandlash va uning samaradorligi. Har ganday holatda
ham navdor ko‘chatlar yetishtirishda payvand gilishning eng muvaffagiyatli usuli —
kurtak payvand qilishdir. Kurtak payvand aksariyat bog‘dorchilik-ko‘chatchilik
mintagalarida asosiy usullardan biridir. Birog ushbu usulning muvaffagiyati ham
uni ilmiy asosda tashkil etish va takomillashtirishga bog‘liq bo‘lib golaveradi.

Bir dona o‘simlikdan an’anaviy usulda 500-1000 dona ko‘chat olinsa, in vitro
usulida ko‘chatlar soni sezilarli (10000 ko‘chat) darajada ko‘p bo‘ladi.

An’anaviy usulda ko‘chat yetishtirish yerga, iglim sharoitiga va suv
resurslariga bog‘liq bo‘lib, kasalliklar va zararkunandalarga qarshi kurash
xarajatlarni oshiradi. Shu sababli, ushbu usul uzog muddatda yuqgori xarajat talab
qgilib, bir dona ko‘chat narxi 12500 so‘mga aylanadi.

In vitro ko‘paytirishda bir dona ko‘chat narxi dastlabki davrda 10000 so‘mni
tashkil gilgan bo‘lsa, ko‘chatlar soni ortishi hisobiga 2 barobar kamayib 5000
so‘mni tashki etadi va bu dastlabki ko‘chat narxidan 2 barobar past bo‘lib, katta
hajmdagi mahsulot ishlab chigarish orgali keyingi yillarda yana qo‘shimcha 1,5-2
barobar pasayib, tejamkorlikka erishish mumkin. Bu usulning yana bir katta
afzalligi faslga bo‘liq bo‘Imagan holda yil davomida ishlab chigarish imkoniyati
mavjudligi bilan bog‘liq. Bunda ko‘chatlarni yil davomida uzluksiz yetishtirish
asosida ko‘chatlar narxi 1,5-2 barobar pasayadi.

In vitro usulida olma payvandtagini yetishtirishda resurstejamkor
koeffisiyenti 2,08 ni tashkil etdi. Innovasiyan ishlanmaga ko‘ra esa, yalpi o‘sish
koeffisenti 0,74 ni tashkil etgan. Ko‘karuvchanlik koeffisiyenti an’anaviy usulda
60%, in vitro usulida 95% tashkil etgan.

XULOSALAR

“Samarqand tuprog-iqlim sharoitiga mos olma payvandtaglarini in vitro
sharoitida mikroklonal ko‘paytirish” mavzusidagi dissertatsiya ishi bo‘yicha olib
borilgan tadgiqot natijalari asosida quyidagi xulosalar tagdim etildi:

1. Ilk bor O‘zbekiston sharoitida olmaning xorijdan introduksiya gilingan
M.9-pakana, MM.106-yarim pakana va MM.111-kuchli o‘suvchi payvandtaglari
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hamda Pink Lady va Jeromine payvandust navlarini biotexnologik yondashuvlar
asosida in vitro sharoitda mikroklonal ko‘paytirish tizimi yo‘lga qo‘yilib, bunda
MS ozuga muhitiga 1,0 mg/l BAP va 0,5 mg/l GKj3 qgo‘shilganda kurtak hosil
bo‘lishi 17-18 kun (84%) ni, eng past ko‘rsatkich 0,2 mg/l IMK va 1,0 mg/l GK3
go‘shilganda 20-25 kun (10%) ni tashkil gilishi aniglangan.

2. Olmaning payvandtag va payvandust navlari eksplantlarini in vitro
sharoitda mikroklonal ko‘paytirishda ozuga mubhiti tarkibini tuproq tarkibi
elementlari bilan muvofiglashtirgan holda ildizlatishning muqgobil o‘suv
regulyatorlari tarkibi hamda konsentrasiyalari aniglangan va barcha variantlarda
eng yugori ildiz hosil gilish darajasi 4 mg/l IMK li ozuga muhitda o‘rtacha 78,6%
ni tashkil etishi isbotlangan.

3. Olmaning xorijdan introduksiya gilingan va payvandtag sifatida tanlangan
istigbolli navlarini biotexnologik yondashuvlar asosida in vitro sharoitda
mikroklonal ko‘paytirish asosida patogensiz ko‘chatlarini olishning optimal
sharoiti aniglanib, amaliyotga tadbiq etilgan.

4. In vitro sharoitda mikroklonal ko‘paytirilgan MM.111-kuchli o‘suvchi va
MM.106-yarim pakana pavandtaglarga Jeromine va Pink Lady payvandustlarning
kurtaklarini mikropayvand gilish asosida olingan ko‘chatlarni ex vitro sharoitda
moslashtirish natijalariga ko‘ra patogensiz ko‘chatlar bo‘yicha eng ko‘p va
sog‘lom rivojlanish MM.111-kuchli o‘suvchi+Jeromine ko‘chatlari 99,5%,
MM.106-yarim pakana+Pink Lady ko‘chatlari 92,6% ni tashkil gilganligi
aniglandi.

5. Olmaning istigbolli navlarini mikroklonal ko‘paytirish asosida patogensiz
ko‘chatlarini  olish va  mikropayvandlashning 6  bosgichdan iborat
takomillashtirilgan texnologik tizimi ishlab chigildi.

6. In vitro sharoitda olma payvandtaglarini mikroklonal ko‘paytirish va
ko‘chatlarini yetishtirishda resurstejamkorlik koeffitsiyenti 2,08 vyalpi o°sish
koeffitsenti 0,74 ni, ko‘karuvchanlik koeffitsiyenti an’anaviy usulda 60% in vitro
usulida esa 95% ni tashkil etadi.

ISHLAB CHIQARISHGA TAVSIYALAR

Mikroklonal ko‘paytirishni sanoat miqgyosida joriy etish Qishlog xo‘jaligi
ishlab chigarishini intensivligini oshirish bilan bir gatorda yalpi mahsulot hajmini
ko‘paytirish tizimida alohida ahamiyatga ega. Jahon standartlariga mos eksportbop
mahsulotlar assortimentini  ko‘paytirishda olmaning istigbolli tashqgi bozor
talablariga javob beradigan navlarini tuprog-iqlim sharoitga mos bo‘lgan
payvandtag va payvanddustlarni mikroklonlash asosida olingan namunalarni
mikropayvandlash tizimini yo‘lga qo‘yish ishlab chigarish samaradorligini
oshiradi. Bunda In vitro sharoitda payvandtaglarni mikroklonal ko‘paytirish gisqa
muddatlarda va yil fasllariga bog‘lig bo‘Imagan holda amalga oshiriladi hamda
ko‘chatchilik sohasiga yetarli migdorda olma payvantagi yetkazib berish
Imkoniyatini va kasallik va zararkunandalardan xoli, sog‘lom ko‘chat zahirasini
yaratish imkonini beradi.
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Olma payvantaglari in vitro sharoitda ko‘paytirilganda genetik jihatdan rang-
barangligi saglab golishi bilan birga tuprog-iglim sharoitlarga mos intensiv bog‘lar
tashkil etishda amaliy ahamiyatga egadir.

Tuprog-iglim sharoitga mos olmaning istigbolli navlaridan intensiv bog‘lar
yaratishda  mikroklonal ~ ko‘paytirish  orgali ~ ko‘chatlar  olish  va
mikropayvandlashning takomillashtirilgan texnologiyasidan foydalanish asosida
igtisodiy samaradorlikka erishish mumkin. O‘simliklarni in vitro sharoitida
mikroklonal ko‘paytirish meva daraxtlari ko‘chatchiligi sifati va rentabelligini
oshirishga xizmat giladi. Mevachilik igtisodiy samaradorligi va uni bargarorligi
ekish materiallarining sifati, jumladan, ko‘chatlarning biometrik ko‘rsatkichlari,
navning genetik imkoniyatlari va mahsuldorligi bilan aniglanadi.

In vitro usulining yana bir katta afzalligi faslga bo‘lig bo‘Imagan holda vyil
davomida ishlab chigarish imkoniyati mavjudligi bilan izohlanadi. Bunda
ko‘chatlarni yil davomida uzluksiz yetishtirish asosida esa, ko‘chatlar narxi yana
1,5-2 barobar pasayadi.
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¢punocodpuu (PhD))

AKTYaJIbHOCTb M HeO0XO0AMMOCTH TeMbl Auccepranuu. Bo Bcem mwupe
OJIHOM M3 CTpaTerMyecKUX 3ajad SIBJISIETCS YJIOBJIETBOPEHHE MOTPEOHOCTH
HaceJlieHWs] B  MPOAYKTaX  MHUTaHUs, OOratblXx JKM3HEHHO  Ba)XXHBIMU
MHKpPO3JIEMEHTAaMU U BUTaMHUHaMu. B cTpaHax ¢ pa3BUTHIM CEIBCKUM XO3SIIICTBOM
oco00€ BHUMAaHHE YJCNSIETCS MEpPEeBOJAY IUIOAOBBIX CaJ0B HAa HMHTECHCHUBHYIO
OCHOBY. B 3TOM KOHTEKCTE aKTyaJdbHOU 3a7a4eil sIBISETCS MOI00p WU CO3TaHHE
COPTOB IUIOJOBBIX [I€PEBBEB, ANANTUPOBAHHBIX K IMOYBEHHO-KIMMATHUYECKUM
ycioBusiM.  Ocoboe 3HaueHHEe UMEET WCIMOIb30BaHUE OMOTEXHOJIOTUYECKHUX
METOHOB I MUKPOKIIOHAJIILHOTO Pa3MHOKEHUS HU3KOPOCIBIX, YCTOWYUBBIX K
CTpeccoBbIM (pakTOpaM TOJBOEB SIOJIOHM, YTO CIOCOOCTBYET pPa3BUTHIO
CaJI0BOJICTBAa Ha OCHOBE UHTCHCUBHBIX TEXHOJIOT .

B Mupe akTHUBHO BeAyTCS HCCIEIOBAHMUS [0 Pa3BUTHIO HHTECHCHBHOTO
CaJI0BOJICTBA, HAMPABJICHHBIE HA MUKPOKJIOHATIHLHOE PA3MHOKEHUE YCTOMYMBBIX K
OMOTHUYECKUM U a0MOTUYECKUM CTPECCOBBIM (paKTOpaM IMOJBOEB S0JOHU, a TAKKE
PUBUBKY TEPCIEKTUBHBIX COPTOB. BemyTcs pa3paboTku 1Mo MaKCUMaTIbHOMY
YBEIIMYEHHUIO TUIOTHOCTHU JIEPEBHEB B CaJ1aX, YXOy 32 KOMIIAKTHBIMU JIE€PEBBIMH U
ya00CTBY cOopa yposkas, 4YTO TMO3BOJIIET B JBa W Oojiee pa3a IOBBICUTH
YpOXKANHOCTh 10 CPABHEHHIO C TPAAUIIMOHHBIMU cafamu. B cBsi3u ¢ atuM ocoboe
BHUMAaHUE YJACNSIETCS BHEJIPEHUIO WHHOBAIIMOHHOM CHUCTEMbl MUKPOTPUBUBKHU
MEPCIIEKTUBHBIX COPTOB SOJIOHUM HA YCTOWYMBBIE K TMOYBEHHO-KIMMATHYECKUM
YCJIOBUSM TMOJIBOU C UCTIOJIb30BAHUEM MUKPOKJIOHAILHOTO Pa3MHOXKEHUS.

B Hacrosmee BpemMs B Halled CTPAHE MPOBOAATCA MCCIENOBAHUSA,
HaIpaBJICHHBIC HA CO3JaHUE JKOJIOTHYECKH O€30TacHBIX MPOIYKTOB MHUTAHUS,
oOoraiieHHbIX BUTAMHUHAMH, B TOM YHCJIE HAa OCHOBE DPAa3BUTHUS MHTEHCHUBHOTO
CaZloBOJICTBA. B MpakTuky BHEAPAIOTCS MHHOBAIMOHHBIC Pa3pabOTKK, OCHOBAHHBIC
Ha HAHOTEXHOJIOTUYECKOM IOJXO0JI€, YTO YK€ MO3BOJIMIIO IOCTUYb ONPEACICHHBIX
Hay4HBIX pe3ynbTatoB. B «Crparerum passuths Y30ekucTaHa» ! omnpenencHsl
NPUOPUTETHBIE  3aJa4d, CPEIU KOTOPBIX  «...BBIpAIIMBAaHWE OSKCIOPTHO-
OpPUEHTUPOBAHHON MPOJYKIMH, pa3BUTUE IUIOAOBOJCTBA M OBOIIEBOJICTRBA,
yBEJIMUEHUE TUIONIAAM WHTEHCUBHBIX CaJOB B TPU pa3a M YJIBOCHHE IUIOIIAIN
TEIUL». B CBSI3M ¢ 3TUM MHUKPOKJIOHAIBHOE PAa3MHOXEHUE COPTOB ILIOAOBBIX
JI€PEBbEB,  ANANTUPOBAHHBIX K  IOYBEHHO-KIIMMATHYECKUM  YCJIOBHUSIM, C
MCIIOJIb30BaHUEM OMOTEXHOJIOTHYECKOTO MOAXO0a SBISETCS OJHOM U3 aKTyaJbHBIX
3amau cerogusmiHero AHs. JlocTuxkeHue BhICOKOW 3(PGEKTUBHOCTH B pPa3BUTUU
WHTCHCHUBHOTO  CaJOBOJICTBA TO3BOJUT OOECIEUUTh HACEJIICHHE  CTPaHbI
Ka4€CTBEHHOM IJI0JO0OBOIIHON MPOAYKIIMEN U MOBBICUTD SKCIIOPTHBIN MOTEHIIUAIL.

[ToctanoBnenus Ilpesuaenrta PecnyOnuku Y30ekucrtan ot 6 okTsops 2022
roga No [II1-387 «O 1omoJHUTENBHBIX Mepax (UHAHCOBOM IMOJIEPIKKH

Yvkas pesunenta Pecniy6muku Y36exucran ot 28 suBaps 2022 roga Ne [10-60 «O Crparernu pa3sBUTHS HOBOTO
Y36ekucranay.
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BBIPAIIMBAHUS CEJILCKOXO3SIMCTBEHHOW mpoaykuun», or 20 mapra 2019 roma Ne
[111-4246 «O nOMOJHUTEIBHBIX MEpax MO AAJTbHEUIIIEMY PAa3BUTHUIO CaJOBOJICTBA U
TEIUIMYHOro xo3giicTBa B PecnyOnuke Y30ekucrtan», Yka3 [lpesunmentra ot 10
HOs10pst 2020 roma Ne VII-4887 «O n0omOJHHUTENBHBIX MeEpax IO OO0ECIICUCHHIO
3I0POBOTO MUTAHUS HACEIEHUs», a Takke YkKa3 ot 29 mapra 2018 roma Ne VII-
5388 «O AOMOMHUTENBHBIX MEpPAaX MO YCKOPEHHOMY Pa3BUTHIO IJIOJOBOJCTBA H
OBOIIIEBOACTBa B PecnyOnuke Y30eKucTaH» W JIpyrue HOPMATHUBHO-IIPABOBbBIC
aKThI, PETYIUPYIOIMUE MaHHYIO cdepy, ONpeAeNsioT 3aadyd M0 OOCCICUCHHIO
MPOJOBOJILCTBEHHOM ~ Oe3omacHOocTH. B 3TOM  KOHTEKCTE  HACTOsAIIEe
JUCCEPTAIIMOHHOE MCCIIEIOBAHUE B OMPEICIICHHON CTETIEHU CIYKUT BBIMOJIHEHUIO
MTOCTaBJICHHBIX 33/1a4.

CootBercTBHE HCCJIeJOBAHNS OCHOBHBIM NPUHOPUTETHBIM
HANlpaBJIeHUSIM Pa3BUTHS HayKH M TexHosorud PecnyOumku. JlaHHOe
MCCIICIOBAHUE BBIMOJHEHO B COOTBETCTBUM C MPUOPUTETHBIM HAMpPaBICHUEM
pa3BUTHS Hayku U TexHojoruid pecnyomukn V. «Cenbckoe XO3sIHCTBO,
OMOTEXHOJIOTHS, DKOJIOTUS U OXpaHa OKPYKAIOIIEH Cpeb».

Crenenb HM3y4eHHOCTH mpoodiemMbl. Co3/laHNEe MHTEHCUBHBIX SOJIOHEBBIX
CaZ0B, TO3BOJIIOIIMX KYyJIbTUBHPOBATH NEPCHEKTUBHBIE IPUBOWHBIE COpPTa C
BBICOKOM YPOKaHOCTBIO, YCTOMYUBBIE K BHEITHUM DKCTpEMaIbHBIM (pakTopam, u
pazpaboTrka crabopacTylmMX TOABOE JJIE HUX OCHOBBL, C  IOMOIIBIO
OMOTEXHOJOTUUECKUX METOJOB BEAYIIMX MHUPOBBIX CIEIUATUCTOB. DTH COpTa
JIOJKHBI OBITh Al TUPOBAHbI K PA3JIMYHBIM KJIUMATUUECKUM YCJIOBUSAM U 30HaM, a
TaKke o0ecreurnBaTh YCTOMYMBOCTh K HEOJAromnpusiTHBIM YCIOBHUSM, BKIHOYas
MOJTyYeHHE TATOTCHHBIX CAXEHIIEB B YCIOBUAX IN Vitro. MccienoBanus B 3TOM
HampaBieHun nupoBogwin Mypkyre u ap. (2004), Cunrx u Xamain (20006),
Yayryne u ap. (2007), Camup u ap. (2009), Cunrx u ap. (2001)."

B crpanax CHI' rtakwme wuccnenoBarensmu, kak I[llapumnos 3.11I. (2015),
®penepuk donanpa Payua (2020), Apmana Cmut (2015), Araepc Cmoska (2009),
benmxamun [Tutuepc (2020), buitun [u (2015), L3aabny Yxan (2002), EBrenunit
I'ynymak (2010), npoBOauIM HUCCIAEAOBAHUS MO HHTPOIYKIIMH COPTOB SIOJIOHH,
BHIOpaHHBIX B KauyeCTBE TMOJBOEB, M HM3MEHYMBOCTH KOPHEBOM CHCTEMBI B
3aBUCHUMOCTH OT YyciaoBUM mnouBbl. B ycinoBusx CpenHeil As3uu Takue
uccienosarenu, kak bodoes N.A. (2014), bynnesuu JI.JI. (2016), Mamanosa X.0.
(2018), Knax B.I'. (2013), I'ereuxopu b.C. (2016), Pyx M.IO. (2011), CaBrmkkoB
H.B. (2002), npoBenu  aHaau3  JUHAMUKH  M3MEHEHHM  HEKOTOPBIX
(GU3MONOTUYECKUX TIOKaszarenel SOJIOHM B TEpUOj] BEreTallili W Ha Pa3HBIX
CTaJUsIX Pa3BUTHSL.

B nameit crpane takue uccienoBatenu, kak Apumnos A.Y. (2010), baitmeros
K.M. (2022), I'ynamor b.X. (2011), Hopmyponos N.T. (2021), uzy4yanu MmecTHbIE U
3aBE3C€HHbIC M3-3a pyOexka MOJIBOU, pazauyarouiyuecs no MoppoOruoIOrH4ecKuM U
HKOJIOTMYECKUM TOKa3aTelsiM B 3aBUCUMOCTH OT CTEIEHH HUX BEreTaTUBHOIO
Pa3BUTHS, U BHEAPWINA PE3YIbTAThl UCCIECIOBAHUN B MPaKkTUKY. VX mpuMeHeHue B
KOHKPETHBIX MOYBEHHO-KJIIMMATUYECKUX YCIOBHUSIX U B COOTBETCTBYIOIIEM JIJIsi
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JAHHOT'O PErMOHa COPTOBOM aCCOPTHUMEHTE Oy/eT 11eJeCO00pa3HbIM TOJIBKO MOCIIE
TIIATEJIBHOTO HAYYHOro u3ydeHus. lIpu pa3sMHOKEHMM NOJBOEB METOJ MHUKpPO-
KJIOHAJIbHOTO PAa3MHOXEHUsS 00yafaeT HauBblcliel 3¢ dekTuBHOCTRI0. OOHUM U3
NpEeUMYIIECTB Meroma I[N VItr0 sBiseTcss ero BBICOKAas CIIOCOOHOCTh K
pa3MHOXEHUI0. B TO BpeMsi Kak IpH TPaJWIIMOHHOM BBIPAIIMBAHMM CaKEHLEB
BO3HUKAIOT PA3JIMYHBIE MTPOOJIEMBI, KOTOPBIE 3aTPYAHSIOT TPOIIECC, B YCIOBUSX IN
Vitr0 MOXHO BBIPACTUTH THICSTYU MUKPOKJIOHALHBIX CA)KCHIIEB.

CBsi3p  JMCCEPTALMOHHOIO HCCJIEJI0BAHHUS € IUIAHAMHM  HAY4HO-
HCCJIe0BATEIBCKUX PadoT BbICHIEro Yy4eOHOro 3aBe/ieHUsl, B KOTOPOM
BBINIOJIHEHA JAuccepranms. JluccepTallmOHHOE MCCIEA0BAHNUE BBINOJIHEHO B
paMKax Hay4YyHO-HCCIIEJOBATENbCKOTO Iu1aHa CaMapKaHICKOro TOCyAapCTBEHHOIO
YHUBEpPCUTETa BETEPUHAPHON MEIAMIIMHBI, )KUBOTHOBOJCTBA U OMOTEXHOJIOTUH 10
TeMe "Pa3paboTka TEXHOJOTMU Pa3MHOKEHUS EPCIEKTUBHBIX U PEJIKUX PACTEHUIN
Ha OCHOBE OMOTEXHOJIOTHYECKUX METOIOB B YCIOBUSX IN Vitro™.

Heab ucciaegoBaHusi 3aKJIIOYAECTCS B MOJYYEHUH O€3MAaTOTEHHBIX CA’KEHIIEB
Ha OCHOBE MHUKPOKJIOHAJIIBHOTO Pa3MHOKEHHSI MECTHBIX M HMHTPOAYLHUPOBAHHBIX
u3-3a pyOexa MOABOEB s0JIOHU, aJalTHUPOBAHHBIX K MOYBEHHO-KIMMAaTHYECKUM
YCIIOBUSIM, a TakXe B pa3pabOTKe TEXHOJOTUM MUKPONPHUBHUBKU MEPCHEKTHUBHBIX
COpTOB.

3agaum uccjie0BaHUA:

Pa3spaboraTh ONTHMalbHBIC YCIOBHS OHOTeXHOIOrHueckoro (in  Vitro)
pPa3MHOXEHHUS KJIOHOB s0JOHM C mnojaBosMH M.9-kapnukoBbii, MM.106-
noykapiaukoBbii © MM.111-cunsHOpociblid, a Takxke coproB-ipuBoeB Pink Lady
u Jeromine, ompeneaWTh MaKCHMalbHbIC CTHUMYJUPYIONIME KOHICHTparmu /[
ONTUMAaJIbHbIE COOTHOLIEHHS] (PUTOrOPMOHOB B IIUTATEIBHOU CPELIE;

COBEPIIECHCTBOBATh  NUTATEIBHYK  CpeAy i1  MHUKPOKJIOHAJIBHOIO
pPa3sMHOXKCHHUS TKAHEH SI0JIOHH B YCIOBHSX IN VItro;

IIPOBECTH MHUKPOKJIOHAJIBHOE PAa3MHOXKEHUE M M3YYUTh HWHTEHCUBHOCTH
MPOLIECCOB PU30T€HE3a U OPraHOreHe3a Y MHTPOYLUPOBAHHBIX COPTOB SIOJIOHU B
ycIoBHAX N VItr0 myTeM oOmNpenesieHUs ONTUMAILHOTO COCTaBa IMHTATEIILHOW
Cpelbl;

AHAJTM3UPOBATh JMHAMUKY aJalTallid CAKCHIICB sSOJIOHH, BBIPAIICHHBIX IN
Vitro, mpu nepecajke B OYBEHHBIC YCIOBHUS, YUUTHIBAS U3MCHEHHSI TPAHCIIHPALIUH
U coJiepkaHusi GOTOCUHTETUYECKUX MUTMEHTOB;

pa3paboTaTh TEXHOJIOTHUIO TOJYYEHHUS CaXCHIIEB MEPCIEKTUBHBIX COPTOB
A0JI0HU METOJIOM MHUKPOKJIOHAJIBHOTO Pa3MHOXKEHUS U MUKPOIIPUBUBKH, a TAKXKe
OLICHUTh UX SKOHOMUYECKYI0 3 (HEKTUBHOCTD.

B kadecTBe 00OBeKTa MCCAEAOBAHUS SIBISIOTCA  MHTPOAYLUPOBAHHBIC
noaBou si6onu  M.9-kapnukoBbii, MM.106-nmonykapiukoBeii U MM.111-
CWJIBHOPOCIIBIH, a TaKXKe NPUBUBOYHO coBMecTUMbIe copTa Pink Lady u Jeromine.

IIpeameTrom wucCJIeI0BAHMSA SBISIFOTCS TEXHOJIOTHST MUKPOKIOHAJIBHOIO
Pa3sMHOXKEHHS UHTPOYIIMPOBAHHBIX M3-32 PyOeka COPTOB SIOJOHU B YCJIOBUSX IN
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Vitro, a Takxke TMoKaszarend, omnpeaessoonme 3(G(GEKTUBHOCTh  MOTyUYSHHUS
HKCIUIAHTOB, U1 HEKOTOPBIE (PU3NOIOTHUECKUE TIPOIIECCHI.

MeTtoabl HCCJIeI0BAHMS. B UCCJIeIOBAHUSIX UCIOJIb30BAIHUCH
OMOTEXHOJIOTMYECKUE METO/IbI, TAKHE KaK MUKPOKJIOHUPOBAHUE, CTEPHIIM3aIus, IN
vitro, ex vitro, a Takke OWOXMMHYSCKHE W (PH3UOJOTUICCKUE METOJIBI.
Craructryeckast 00paboTKa MOTYYEHHBIX PE3YJIHTATOB MPOBOAUIIACH C TTOMOIIBIO
nporpamm Excel 2003 (Microsoft Office) u OriginPro v. 7.5 SR1.

HayuyHasi HOBU3HA HCC/IeIOBAHMS 3aKJII0YAETCS B CJIeAYIOIIEM:

Brnepsbie B ycioBusx Y30eKnucTaHa MOTyYeHbl TaTOT€H-CBOOOIHBIE CaXKEHIIbI
MHTPOJIYLIUPOBAHHBIX TOABOEB M.9-kapnukoBbiii, MM.106-1101yKapIUKOBBIA H
MM.111-cunpHOpociblii, a Takxke copToB-puBoeB Pink Lady u Jeromine
METO/I0M MUKPOKJIOHAIBHOTO Pa3MHOKEHUS;

OTIpEJIEICH COCTaB MUTATEIBHON CPEIbl ¢ aIbTEPHATUBHBIMU PETYJISITOPAMHU
poCTa M MX KOHIICHTPAIMSIMH, COTJIACOBAHHBIM C MOYBEHHBIMHU 3JIEMEHTAMH, IS
MUKPOKIIOHAIBHOTO PA3MHOKEHHUS U YKOPCHEHUS MHTPOIYIIMPOBAHHBIX ITOJBOCB U
COpPTOB SIOJIOHU, TPH 3TOM BO BCEX BapHaHTaX HAMOOJBIINA YPOBEHb YKOPCHEHUS
B cpeaHeM 78,6% MOCTUTHYT Ha uTaTesnbHoU cpene ¢ 4 mr/n UMK;

BBISIBJICHBI ONTUMAJbHBIE YCIOBUS JUIsI TOJMYYEHUS MATOTeH-CBOOOJHBIX
Ca)XCHIIEB TEPCIEKTUBHBIX HMHTPOJYIUPOBAHHBIX COPTOB SIOJIOHU IyTEM
onoTexHooruyeckoro (in Vitro) MUKpOKJIOHAIBHOTO Pa3MHOXKCHHS,

pa3paboTaHa TEXHOJIOTHS MUKPOIPUBUBKHU IMEPCHEKTUBHBIX COPTOB SOJOHH
Ha TaTOT€H-CBOOOJHBIC IIOJABOM, TIOJYYCHHBIE METOJAOM MHKPOKJIOHAIHLHOTO
Pa3sMHOXKEHHUS B YCIOBUSX IN Vitro.

IIpakTHyeckue pe3yjbTaThl UCCIEI0BAHUA CIEAYIOIINE:

JI0OKa3aHO, YTO  BHEJAPEHHE  MHUKPOKJIOHAILHOTO  Pa3MHOXEHHS B
MIPOMBIIIICHHBIX Mmaciitabax MO3BOJISIET MOBBICUTH WHTEHCHUBHOCTb
CEJIbCKOXO3SIICTBEHHOTO TMPOU3BOJACTBA, a TAaKXKE YBEIMYUTh OOBEM BaJIOBOTO
BHYTPEHHETO MPOYKTA;

pa3paboTaHbl ONTUMAJbHBIC YCIOBHS OHOTEexHoJoruueckoro (in Vvitro)
Pa3MHOXKEHHUS TIEPCTIICKTUBHBIX COPTOB SIOJIOHW, HMHTPOAYIIMPOBAHHBIX H3-3a
pyoexa U OTOOpaHHBIX B KA4ECTBE IMOJBOEB, a TAK)KE MOJy4YEHBI CBOOOJHBIE OT
MaTOTEHOB CAXXEHITBI HA OCHOBE MUKPOKJIOHAJIBHOTO Pa3MHOKCHUS;

B IIEJISIX YBEJIMUEHUSI aCCOPTUMEHTA DKCIOPTOOPUECHTUPOBAHHOM TTPOTYKIIUH,
COOTBETCTBYIOIICH MUPOBBIM CTaHAApTaM, pa3paboTaHa CUCTEMa MUKPOTPHUBUBKH
o0pasloB, MOJYYECHHBIX HAa OCHOBE OTOOpa TMEPCIEKTUBHBIX COPTOB SIOJIOHM,
OTBEYAIOMINX TPEOOBAHUSIM BHEITHETO PHIHKA, 1 MUKPOKJIOHUPOBAHUS TOJBOCB H
KOPHEBUII, TOAXOMAIINX K ITOYBCHHO-KIIMMATHYCCKUM YCIIOBHSIM, a TaKKe
pa3paboranbl Tokazaread 3(PGEeKTUBHOCTH MUKPOKIOHAIBLHOTO BO3/EIBIBAHUS
UMIIOPTO3aMEIAIOIINX COPTOB SOJIOHU;

JloCTOBEPHOCTHb Pe3yJIbTATOB MCCJIEJ0BAHUSL 3TO OOBACHSETCS TEM, UTO
MOJIyYCHHBIC PEe3yJbTaThl C WCIOJb30BAaHUEM COBPEMEHHBIX CTAaHJIAPTHBIX
OMOTEXHOJIOTHYECKNX, OMOXUMHYECKUX U (DU3UOJIOTHUECKUX IKCIIEPUMEHTATBHBIX
METOJ/IOB COOTBETCTBYIOT TEOPETHUECKUM JTaHHBIM, PE3yJbTaThl 00CYXIAINCh Ha
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OTEUECTBEHHBIX M  MEXIYHapOJHBIX KOH(EpeHUHUsX, pe3yJbTaTbl ObUIH
OMyOJIMKOBaHbl B PEIEH3UPYEMBIX HAyYHBIX W3JAHUSAX, MPU HX 00paboTkKe
YUUTHIBAJIUCh 3HAYEHUsI MHTEpBasia JocToBepHOCTH (KpuTepuit CThlOJEHTa), a
CTATUCTUYECKUN aHAIM3 JaHHBIX MIPOBOJUIICS C MCHOJIB30BAHHEM KOMIBIOTEPHOMN
nporpammsl OriginPro 7.5.

HayuyHoe HW mnpakTHyeckoe 3HAYeHHE Pe3yJbTATOB HCCJIeI0BAHUSA.
Hayunoe 3HaueHue pe3yJbTaTOB HCCICIOBAaHUS 3aKI04aeTcss B 00OCHOBaHHUU
BBIOOpA ONTUMH3UPOBAHHBIX TMHTATEIBHBIX CpPeA JUII  MHKPOKJIOHAJIBLHOTO
Pa3MHOXEHHUSI TMEPCHEKTUBHBIX CIa00POCTBIX TMOABOECB HHTPOAYLIUPOBAHHBIX
COPTOB SI0JIOHM B YCIOBHSX IN VItro, a Taxke B pa3pabOTKe HAy4YHBIX OCHOB
110100pa COBMECTUMBIX MIPUBOEB ISl MUKpOTIPUBUBKHU. KpoMe TOro, yCTaHOBJIECHO,
YTO TNPU Pa3MHOKECHHM ITOJBOCB SOJOHH METOJOM IN VItr0 coxpaHseTcs HuX
TCHETHYECKast OJTHOPOTHOCTb.

[IpakTueckoe 3HAUECHWE PE3YIHTATOB HCCICIOBAHUS COCTOUT B TOM, YTO
MHUKPOKJIOHAIBHOE Pa3MHOXKCHHE IIOJIBOEB B YCIOBHSAX IN VItro mo3Bossier
MoJTy4daTh IMOCAJOYHBIN MaTepral B KOPOTKHE CPOKH, HE3aBHCHMO OT BPEMEHU
rojia, a Takke 00eCreynBaeT CO3/IaHUE 3JJI0OPOBBIX, MATOIC€H-CBOOOHBIX CaXKEHIIEB.
DTO, B CBOIO O4Yepe/ib, CHOCOOCTBYET CHAOXCHHIO MUTOMHHUKOB HEOOXOIUMBIM
KOJIMYECTBOM MOJIBOEB SIOJIOHU M 3aKJIaJIKe MHTEHCUBHBIX CaJIOB, aJallTUPOBAHHBIX
K MMOYBEHHO-KJIMMATUYECKUM yCIIOBUSIM.

Buenpenue pe3yabTaToB HcciaenoBanus. Ha ocHoBe pa3pabOTKH CUCTEMBI
MUKPOKJIOHATPHOTO Pa3MHOXKEHHUS HHTPOAYIIUPOBAHHBIX TEPCIICKTUBHBIX COPTOB
SIOJIOHM W TEXHOJIOTHH MHKPOTIPUBUBKHU:

B ycinoBusix VY30ekucraHa BHEIpEHAa CHCTEMa  MHKPOKJIOHAIBLHOTO
Pa3MHOXEHHUSI COPTOB sIOJIOHM, TaKMX KaK HMHTPOAYIUPOBaHHBbIC ToABOoM M.9-
kapiukoBelii, MM.106-nonykapiaukoBsiid, MM.111-cunpHOpacTymmii, a Takxke
npuBoitHbie copta Pink Lady u Jeromine, Ha 0CHOBe TEXHOJIOTUU MUKPOIIPUBUBKH,
pa3pabOTaHHON C MCIOJIb30BAHUEM METOJa MHUKPOKJIOHAIBHOTO Pa3MHOKEHHS N
Vvitro (cpaBka MuHHCTEpPCTBa CeIbCKOro Xxo3stiictBa oT 28 mas 2024 roma, Ne
05/07-04-229). B pe3ynbrare ObLIM BBIPAIICHBI THICSYU CaXKCHIIEB COPTOB SI0JI0HH,
aJanTUPOBAHHBIX K ITOYBCHHO-KJIMMATHYECCKUM yclioBusM CamMapKaHICKON
00JacTH, 4TO CO3/1aJ10 BOZMOXKHOCTH 3aKJIaIKH CaJJ0B HHTEHCUBHOTO THIIA.

PexoMeHamuu 1mo onTUMalibHBIM YCIOBHSIM OHOTEexHO0rHueckoro (in vitro)
Pa3MHOXEHHUS TIEPCTIEKTUBHBIX COPTOB SIOJIOHW, WMHTPOMYIIMPOBAHHBIX H3-3a
pyOexxa 1 BEIOpAaHHBIX B KQ4E€CTBE MOJBOEB, BHEPEHBI B MPOIIECCHI BHIPAITUBAHUS
cakeHIIeB s00HH B IN Vitro xommiekce "borbon" Camapkanackoii obmactu
(cnpaBka MuHucTepcTBa cenbeKoro xo3sictBa ot 28 mas 2024 roga, Ne 05/07-04-
229). Hcnonwp3oBaHWE  JaHHBIX  PEKOMEHJAIMN  MO3BOJWJIO  TOJYy4YaTh
0e3MaTOreHHbIE CAXKEHIIBI MEPCIEKTUBHBIX COPTOB SI0JIOHU, UHTPOIYLUPOBAHHBIX
u3-3a pyOeka U BHIOPAHHBIX B Kau€CTBE MOABOEB, HA OCHOBE MUKPOKJIOHAIBHOTO
Pa3MHOXEHHUS.
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Anpolanusi pe3yibTaTOB MCCIeI0BaHusl. Pe3ynbTaTel vccaenoBanus OblUIn
00CyKJIeHbl Ha 4 MEXIYHApPOJIHBIX U 2 pecnyOIMKaHCKUX HAYYHO-IIPAKTUYECKUX
KOH(EPEHITHSIX.

IIyosmkanust pe3yabraToB ucciaeaoBanusi. Ilo Teme auccepranmu
omyOnuKoBaHO 12 HaydHBIX pabOT, B TOM UHCIE S5 CTaTeldl B U3JAHUSX,
PEKOMEHJOBaHHBIX  Bpicimieil  arrecTanimoHHOM — komuccuedl — PecmyOmnmku
VY36ekuctan uisi MyOMUKallMd OCHOBHBIX HAyUYHBIX PE3yJbTaTOB JOKTOPCKHX
nucceptanuil. M3 Hux 4 cratbu OIyOJIMKOBaHbI B PECITyOJIMKAHCKUX KypHaiax u 1
CTaThsl — B 3apy0E€)KHOM U3AaHUU.

Ctpykrypa m 00beM guccepranmu. /luccepranus COCTOMT U3 BBEICHUS,
YeThIPEX TIJIaB, BHIBOJIOB M CIHMCKAa UCIOJIb30BaHHOW JuTeparypbl. OOmmii o0bem
paboThl coctaBisger 125 cTpaHuil.

OCHOBHOE COAEPXAHHUE JUCCEPTALIMHU

Bo BBOaHO#I 4acTm OOOCHOBBIBAIOTCS AKTYaJbHOCTh U HEOOXOJUMOCTH
IIPOBOJIMMOIO HCCIEAOBaHUS, OMHUCHIBAIOTCA LI€Jb, 3aJa4d, OOBEKT U IMPEAMETHI
WCCIICIOBAHUS, COBMECTUMOCTh C IIPUOPUTETHBIMU HAIIPABICHUSIMU DPa3BUTHUSA
HAayKH M TEXHOJOTHM pecnyOsiuKu, Hay4dHass HOBH3HA, OMMCAHbI MPAKTUYECKUE
pe3yJIbTaThl HCCIIECIOBAHUA, PACKpbITa Hay4yHas M IPAKTHYECKas 3HAYUMOCTH
IIOJIyYEHHBIX PE3YJIbTAaTOB, PE3YyJbTaTbl HCCIEIOBAHMS BHEIPEHUsS B IPAKTHUKY,
CBEJCHUS O CTPYKTYpE IUCCEPTALUU U ONyOIMKOBAaHHBIX padoT.

B mnepBoil rmaBe amccepranuu, o3ariaBicHHOW “HayuyHble moaxoabl K
MHUKPOKJIOHAJIbHOMY Pa3MHOKEHHUIO pacTeHNH Ha OCHOBe
OMOTEXHOJIOTMYECKUX METOJ0B M HX MpeuMYUIeCTBA”, H3J1aracTcsi aHalu3
JUTEPATypPHBIX JAHHBIX O MPEMMYIIECTBAX MHUKPOKIOHAIBHOIO Pa3MHOKEHUS
pacTeHui B pOCTE U Pa3BUTHHU B YCIOBHUAX IN VItro.

B Hacrosiiee BpeMsi OMOTEXHOJIOTMUECKHE METO/bl UTPAIOT BAXKHYIO POJIb B
COBEpIICHCTBOBAHUU MPOIECCOB  TPATUIMOHHOTO  CEJIEKLMOHHOIO  0TOOpa,
OCOOCHHO B COKpAaIIeHMH BPEMEHU CO3JIaHUSl LIEHHBIX T'EHOTUIIOB 4Yepes
BBIpAIIMBAaHUE KJICTOK, TKAHEH W OpraHOB PACTCHUH B ycioBusx IN vitro. J{is
ATOr0 HEOOXOAUMO aJaNTUPOBATh COOTBETCTBYIOIIMN COCTAB MUTATEIBHBIX CPEll
JUTSL KaXKJIOTO pacTEeHUs B YCJIOBUSX IN Vitro.

CornacHo mHenuto IIponnna WU.H., ykopeHeHnEe MUKPOpPACTEHHI B KHJKOU
IIATATEJIbBHOW Cpele YCKOpSET IPOLECChl PHU30IeHe3a: OTMEYAeTCsl paHHee U
MHTEHCUBHOE ()OPMUPOBAHHE KOPHEH, CKOPOCTh YKOPEHEHUS YBEIWYMBACTCS Ha
16,0-16,7%, xommdecTBO KOpHEH Bo3pacraer B 2,7-3,3 paza, a HUX JIHHA
yBenuuuBaercs B 1,7 paza. DPPEeKTUBHOCTh MUKPOKJIOHAIBHOTO Pa3MHOXKEHUS B
3HAYUTEJIBHOMN CTEIIEHU ONPEAEIAETCS COCTaBOM ITUTATEIIBHOMN cpelbl. B ycnoBusx
In VItro yame BCEro MCHOJB3YHOTCS NMUTAaTeIbHBIE cpenbl Mypacuru u Ckyra,
Jluncmaiiepa u Ckyra, lllenka u XwunpaeOpanra, Hutua, ['ambopra, Xemiepa,
Yaura u 1pyrux.

CymecTByeT MHOXECTBO MoOJu(pUKaLUNA mUTaTenbHOM cpenbl MS, kotopeie
TaKke UCMONB3YITCs psiioM uccinenonareneil. Hanpumep, E. Bepuep u A. Boes
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(1980) mpumeHsIM TOTY103y MUHEPAJIBHBIX coiel B cpeae MS Ha 3Tamne BBeAeHUS
KOPHEBOM cHCTeMBI s1010HH B KyJbTypy. T. Uenr (2001) ucnonas3oBan oJHY U Ty
e TMUTATEIbHYIO0 CpeAy IJisi KOPHEBBIX CHUCTEM sIOJIOHM W rpyld. 3aifoBa Dmu
(2010) u gpyrue (2010) ycmemHo HCIONB30BAIN IOJYCOJEBYIO MUTATCIBHYIO
cpeny MS st pasmHOKeHUs TKaHeBOW KynbTypbl Valeriana officinalis.

JIJis BBeZICHHSI KOPHEBBIX CHUCTEM SIOJIOHH B KYJIBTYpPY IN VItro 0THOBpEeMEHHO
c cpemoit MS H.U. Typosckas (1998), Huta (2009) u C.JI. Pactopryes (2009)
NPOTECTUPOBAIN THTATENbHYIO cpeny Gamborg. B pesynbrare nByXMECSYHOTO
HaOJIrO/IeHUsT OBLJIO YCTaHOBJIEHO, YTO B cpeie Gamborg pa3BuTHE SKCIUIAHTOB
obi0 B 4,5-5 pa3 ayume no cpaBHeHuio ¢ cpenoit MS. P.X. 3ummepman
W3HAYaJIBHO MPEJUI0KUI BRIPAIIUBATh MEPUCTEMATUUECKHE BEPXYIIIKH SIOJIOHEBOTO
naepeBa Ha MoauuUUUpPOBaHHOM Oe3ropMoHanbHOM cpene Boxus, a 3arem
MEePEeBOJIUTh MX Ha CTaHAApTHYIO nurtarenbHyto cpeny. J.I'. Ilopaukor(2008)
MPEUIOKUI JOMOJHUTh MUTATeNbHYI0 cpeny Schisandra xazemnom (250 mr/n) u
riroko30i (30 /7).

Pe3ynbpTaThl aHanm3a TUTEPAaTypHBIX HCTOYHHMKOB IMO3BOJIMIM HaM CHEJaTh
BBIBOJI, YTO VY YYEHbIX HET OOIlIero MHEHHUS 00 ONTUMaJIbHOM COCTaBe
NUTATEIBHOW  CpeAbl  JJIE  MHUKPOPa3MHOXKEHUSI  IUIOJIOBBIX  KYJBTYP.
COOTBETCTBEHHO, B JJaHHOU paboTe CTaBWJIACh 11eJIb 0TOOpAa MHTPOIYITUPOBAHHBIX
IPUBUBOK SIOJIOHU M3-3a pyOeska, MoydeHHs] OeCaTOreHHBIX CaXKEHIIEB Ha OCHOBE
MUKPOKJIOHATBHOTO PAa3MHOKCHHUS W Pa3pabOTKA TEXHOJIOTHH MHUKpPOIPUBUBKHU
MePCIEKTUBHBIX COPTOB.

B BTOpoif rnmaBe guccepranuu, o3ariaBieHHOM «MHKPOKJIOHAJIbHOE
pa3sMHOKeHHe TOABOeB sIOJIOHb B  YyCJOBHAX N Vitr0o wm  wux
Mopdoduznosoruyeckne XapakTepUCTUKW», OIHUCAHBI MECTa MPOBEICHUS
UCCJIeIOBAHUM, 0OBEKTHI UCCIEAOBAHMS M UCTIOIb30BAHHBIE METOIBI.

HccrnenoBanusi MpoBOAWIMCH B Jlaboparopuu In Vitro B Jxambaiickom
paiione CamapkaHACKON o0yiacTu, a Takke B Jabopatopusx CamMapKaHIICKOTO
rOCy/IapCTBEHHOTO YHHBEPCUTETa BETEPHUHAPHOW MEIHIIMHBI, )KUBOTHOBOJICTBA U
OMOTEXHOJIOTHUIM u I'ocynapcTBEHHOTO YHUBEPCUTETA I'ynucrana
«ArpobuotexHosioruu u ouoxumuu ITI». B xone uccienopanuii nCnoab30BaInuCh
noaBou  A0jg0Hb  M.9-kapnukoBeiii, MM.106-nonykapaukoBeii, MM.111-
CUJIBHOPOCIIBIH, a TAKKe MPUBUBOYHO coBMecTUMBIe copTa Pink Lady u Jeromine.

B uccnenoBanusix uCHoib30BaHbl OMOTEXHOJOTUYECKHE U OMOXUMHYECKHE, a
Takke (U3HOJOTUYECKUE METOJIbI, TaKUe KaK MUKPOKIOHAIBHOE Pa3MHOKEHHUE,
crepuim3anus, IN Vitro, ex vitro. IMoxy4eHHble pe3ynbTaThl ObUIM 0OPaOOTaHBI
cTaTuCTHUYeCKU ¢ oMoinkto nporpamm Excel 2003 (Microsoft Office) u OriginPro
v. 7.5 SR1.

B Tperbeit rmaBe gauccepraumu, 1non ~ Ha3zBanueMm "Ilosyuenme
0e3MaToreHHbIX Ca’KeHIeB 1 MUKPONPUBUBKA HA OCHOBE MUKPOKJIOHAJIbHOIO
Pa3MHOKEHHsI COPTOB SI0JIOHHM B YCJOBHAX IN VItro", ommcaHel BBIOOD
AKCIUIAHTOB U MX BBEACHHUE B cpeay IN VItro, moyueHne 0e3maToreHHbIX CAKCHIICB
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U o00pa3oBaHME y HHUX KOPHEBOM CHCTEMbI, a TaKXe TEXHOJOTus OT
MUKPOIPUBUBKH /10 aKKJIMMaTU3alIUH.

B uccnenoBanusx ydactBoBasio 17 copTOB SI0JI0HM, UHTPOAYLUPOBAHHBIX B
KJIMMAaTUYECKHE YCJIOBHUS Y30€KHCTaHAa WMJIM UCIOJIb3yeMbIX B MpPaKTUKE, U JaHa
OIICHKa WX JKU3HecmocoOHocTh Tmociie crepwimsanuu. (Tabmuma 1). U3 17
UCCIICIOBAHHBIX  COPTOB  si0JioHM moaBou  M.9-kapnukoBeiii, MM.106-
NOJIyKapAuKOBbIi 1 MM.111-cunpHOpoCHbIid, a Takke NPUBOMHBIE 3KCIIAHTHI
coproB Pink Lady wu Jeromine coxpaHwim MaKCHUMaJIbHBIE ITOKa3aTEIH
YKU3HECTIOCOOHOCTHU MO/ BO3ACHCTBUEM BCEX KOMIIOHEHTOB, UCIIOJIb30BAHHBIX MPHU
CTEpUITU3ALIHH.

Kpome Toro, mpum mocagke BceX TpEX MNPHUBOEB M JIBYX IIOJIBOEB B
NUTATEJIbHYI0 CPEAy OHM IOKAa3ajy XOpOIIHWE MOKa3zaTelIu pocTa 0e3 3apaKeHUus
rpu0aMu U OAKTEPUSIMHU IO CPABHEHUIO C APYTUMH 0Opa3uaMu

[Ipn crepunmsanuu UCIONB30BAINCH 3-5% pacTBOpPHI TMIIOXJIOPUAA HATPUS
(NaOCl). Pe3yabTarsl mokazaiu, uyto mpu ae3uHdekimuu pactsopom NaOCl (3%) B
T€UEHUE 25 MUHYT 3apaxeHHbie nooeru coctapisiiu 30%, a BeokuBime 50%. [pu
o0paboTke B TeueHue 35 MHUHYT 3apakeHHbIE Mmoderu taixke coctaBmwim 30%, HO
BBDKHUBIITNE MOOETH YBEIUYUIHUCH 10 60%.

Taoauma 1
Iloka3aTesn )KN3HECTOCOOHOCTH IKCIVIAHTOB COPTOB SI0JIOHM IO/
BO3/1eliCTBHEM CTEPUJIN3AaTOPOB.

Pa3Butue noJ BO3JICCTBUEM
IToaBoi 1 npuBOM CTEpUIIA3ATOPOB, %o

NaOCI DraHoun AgNO;

(3-5%) (75%) (0,08% )
M.9- KapnukoBblii TOBOM 70 65 68
M.26 - KapnukoBsiii mo1Boi 45 55 30
MM.106 - TTomykapMKOBBIN MTOABOM 75 82 65
M?2. Cpennero pocra 30 40 28
MM.104. CpenHepociiblii To1BOH 45 55 38
MM-102 — KapaukoBblii TOABOM 33 40 25
Bocrounoe nuin kaBka3zckoe s0J0K0 40 55 35
3apadiran 50 65 40
A6noko Cupepa 25 30 20
TypkMeHcKkoe s16J10K0 20 30 22
A6nons Heasperkoro mwim kpacHoe s0710KO 48 55 30
Cubupckoe s16J10K0 55 60 40
Kuraiickoe s16510K0 50 62 58
MM.111- cunbHOPOCHBIN TOABOIA. 78 85 75
[TpuBuTOI caxkener; copra Pink Lady 60 75 65
[IpuBuBKa copra ['ana 21 35 25
[IpuBuBKa coprta Jeromine 55 70 62

30




Campblif HM3KMI TOKa3zaTens HaOmogancs npu 10-MmuHyTHOM 00paboTKe, TIe
3apakeHHbIe 1oderu coctaBisiv 77%, a BeikuBiIIue Beero 10%. [Ipu o6padoTke
5%-HBIM PACTBOPOM THUIIOXJIOPUTA HATPUS B TEUEHUE 25 MHUHYT, HAWIYUYIIUM
JNE3UHPUIUPYIOIIUM CPEJICTBOM, KOJHWYECTBO 3apa)KEHHBIX MOOEroB COCTaBUIIO
10%, a BepkuBIIMX 70%. BbIIO ycTaHOBIEHO, 4TO cTepuiau3auus B 5%-HOM
pactBope NaOCI B Teuenue 25 munyT siBnsiercs dpdextuBHor (Pucynok 1). Ilpu
3TOM J00aBJICHHE B COCTaB MHUTATEIBHOU Cpelbl MPUPOIHBIX PEryJISITOPOB POCTa,
TaKuX Kak (PUTOTOPMOHBI U MX CHUHTCTHUECKHE AHAJIOTH, BKIFOYAS TUTOKHHUHBI
(3eatun, 6-6en3zmwnamuHonypuH (BAII), 6-dbypdbypunamuHonypuH (KWHETHH), 2-
W3OIMEeHTeHUIaAeHUH (21p)); ayKCHUHBI (IPUPOJIHBIN ayKCUH HHIOJIMII-3-YKCyCHAas
kuciota (MYK) u e€ cuHTeTMuecKkue aHalloTM WHIOIHWI-3-MacligHas KHUCJIOoTa
(UMK), a-nadtunykcycnas kucinora (o-HYK)); rud6epennunst (I'K); BuTamMunb
(ackopOunoBas kucnota, nupugokcud HCl, aukotunoBas kucinora, Tuamun HCI)
U Jpyrue KOMIIOHCHTHI, B 3aBUCUMOCTH OT (DU3HUOJOTHUECKOTO COCTOSHUS
AKCIUIAHTA, TIO3BOJIMIIO JOCTUYh COOTBETCTBYIOIINX PE3YIbTATOB.

920

80
¥ ITorpe:xneHH
70 ple Mo0erH,
60 - (%)
50 -
40 - H Hepa3zBuTbIE
nooderun, %
30 -
20 -
10 Pa3BuTEIC
0 - nooern, (%)
10 25 @ 35 50 10 25 35 50
MHH. min. MHH. MHH. MHH. MHH. MHH. MHH.
NaOCl -3 % NaOCl -5 %

PucyHnok 1. Bausinue MeT0/10B U BpeMEeHH CTEPUIN3ALMU HA Pa3BUTHE
HCXOJHBIX MaTepuaJioB (Ha mpuMepe moay3epHoBoro copra MM.106)

[Tox BO3meiicTBHUEM [T00ABICHHBIX B MHUTATEIBHYIO CPEIy BEIIECTB OBLIO
ompeneneHo BpeMs HaOyXaHuss W TPOIEHT TMpopacTaHusl TOYeK y
nonaykapaukoBoro noasos MM.111. Tlpu no6asnenun 1,0 mr/n BAII, 0,2 mr/n
meta-TanojuHa u 0,5 mr/n I'K3 k cpene MS Bpemsi HaOyxaHHsi TOYEK COCTABUIIO
18-19 nneit, a mpoueHt mnpopactanusi 55%. Haummenblue mnokazaTenu ObUIH
noytyueHsl rpu qoo6asnenuu 0,2 mMr/n mera-ranojuna u 1,0 mr/n I'K3, korna Bpems
HaOyxaHus cocTaBmiio 24-27 nuei, a mpoueHT npopactanus 8%.
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bbun onpeneneHbl CpOKU HaOyXaHUs MOYEK U MPOLEHT UX MpopacTaHus s
cuJbHO pactyuiero copra MM.111, BelpanienHoro Ha nutatenbHol cpeae DKW.
[Tpu no6asnenun B cpexy DKW 1,0 mr/n BAII u 0,5 mr/n I'K3, nouku HaunHamm
HaOyxaTh Ha 17-18-if neHb, a mpoueHT npopacTaHusi coctaBui 84%. Camble
HU3KHE TTOKa3aTeNd HaOmoaanuch npu qodasiennn 0,2 mr/a meta-Tonammaa u 1,0
mr/n 'K3, korma naGyxanue mouek npoucxoamno Ha 20-25-i1 AeHb, a MPOLEHT
npopactanusi coctaBun 10%. VYcraHOBIE€HO, 4YTO NpOpacTaHUE IIOYEK Ha
nutarenbHon cpene DKW Ha 29% Bbillie 0 CpaBHEHHIO ¢ KOHTPOJBHOU Cpelioin
MS. [Ipu noGapnenuu k cpene konmeHtparuu 0,02 mr/m UBA + 1 mr/a BAIl y
MoJyKapJaukoBoro noasos MM.106 konuuecTBO BeTBel coctaBwio 2,04, a nivHa
BeTBei 1,22 cM. bbl10 ycTaHOBIIEHO, YTO HAMJTyUIllee BETBICHUE HAOIIOAaeTCs TPU
konnentpanuu 0,01 mr/im UMK + 1,0 mr/n BAIT ( Pucynok 2).

Ho6aBnenune I'K (ruOOepe/yIMHOBOM KHUCIOTHI), Ba)XXHOW JJisl pa3BUTHUS
pacTeHWid, B TIUTATEIBHYIO Cpeay OOECIeunio YCKOPEHHBIH pOCT CTeOIs.
Pazymeercs, nobasnenne ['K B cocTaB muTaTeabHOW Cpellbl OBIIO OCYIIECTBICHO
Ha HAYAJIbHOM JTaIle Pa3BUTHS SKCIUIAHTA.

3,5
3
2,5
2
1,5
1

0,5

0

Kontpoan 0,01 mg/1 HbA + 0,01 mg/lHbA + 0,02 mg/l HBA + 0,02 mg/1HbA +1
0,5 mg/l BAII 1,0 mg/l BAII 0,5 mg/l BAII mg/l BAII

B KonnvecTBO pokKoB (mT.) M /[1mHa poros (cM)

PucyHok 2. Binsinne ropMoHOB pocTa Ha pa3BUTHE MHKPOTPY06oUeK in Vitro
(Ha npumepe copra noasost MM.106)

MukponpuBUTEIE pacTeHUs OBUTM TIOMEIICHBI B WHKyOaTop Ha 4 1HSA B
TEMHOTE, a 3aTeM IepeBelleHbl Ha ocBenieHue B 6200 Iroke, rae u3ydajiach
JMHAMHUKa X POCTa.

[lo monydeHHBIM pe3ylibTaTaMm, MPU MHUKPONPUBHBKE copTa Jeromine Ha
cuiabHOpocibli mogsod MM.111 B murarenbHoi cpene DKW, poct mobGeros
coctaBus 2,97 cm 3a 30 nHeil. B TedyeHme 3TOro mepuoja ocoboe BHUMaHUE
YACISIIOCh YKOPEHEHUIO CESHIIEB.
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VYkopenenue, komumdectBo u jgimuHa 2,0, 3,0, 3,5 4,0 xopemkos
BapbUPOBAJIUCH B MUTATENIBHBIX cpenax ¢ coaepkanuem 4,5 mr/n UMK ( tabGmura
3). HawubGonpmuii ypoBeHb oOpa3oBaHUs KOpHEM ObUT 3adUKCHPOBAH IIPHU
koHneHTparuu 4 mr/n UMK u cocraBun 78,6%. Camblii HU3KHI TTOKa3aTelb
coctaBui 72,1%. MuHuManbHOE CpeHee KOJIMYECTBO KOpHEN cocTaBwmio 7,85, u
ATOT pe3ylbTaT Takke Obul NOCTHrHYT mnpu KoHueHTparmuu 4,0 mr/n UMK.
YKopeHseMOoCTh cOpTOB s0J0HMU cocTaBuia 78,6%, cpeHee KOJIMYECTBO KOpHEN
7,85, a mnmHa yKopeHeHHbIX pacteHmid 5,0 cm. Cample HHM3KHE TIOKa3aTelu
HaOmoganuchk npu koHneHtpanuu 2,0 mr/n UMK: ykopeHsieMocTh cocTaBHIIa
20,2%, konuyecTBO KopHeW 4,22, a JMHA YKOPEHEHHBIX pacteHuil 4,12 cm
(Tabnwa 2).

Tao6auma 2
IHoxa3aresu Ha 30-i JeHb NPH UCIOJB30BAHNH PA3JIUYHBIX
KOHUECHTPAUMH Pa3IMYHbIX KOHLEHTpauui peryjasaropa pocra UMK nis
YKOpEeHEeHUs CHIbHOpocaoro noasosa MM 111 na nurareinsHou cpene /2 MS

Konuenrpauust IIpoueHt KosnvectBo [JInHA YKOPEHUBILMXCS
ropmona (mr/s1) |[ykopeHeHus (% )kopemkon (IIT.) pacreHui (cm)

2,0 mr/m UMK 20,2 4,22+ 0,23 4,12+0,11

3,0 mr/m UMK 64,5 5,12+0,14 4,72 +£0,20

3,5 mr/n UMK 72,1 7,40 £ 0,25 5,02+0,12

4,0 mr/mn UMK 78,6 7,85+0,18 5,00 £0,26

4,5 mr/n UMK 75,2 7,51+0,24 4.78 £ 0,15

Hpumeuanune: UMK — nunnonuimacisHas KUCIOTa

MuKponpuBUTHIE pacTeHHs] ObUIM MCCIIEIOBAHbl HAa MUTATENbHOW cpene Y2
MS c¢ paznmuunsiMu kKoHneHTparusmu UMK. Tlpu no6asnennu 4,0 mr/n UMK,
NepBbI€ KOPHU MOSIBISUIACH Yepe3 4 NHs, TOJTHOE YKOPEHEHUE TIPOUCXOIUIIO0 Yepe3
7 nHeW, qMHa KOpHEW cocTaBisia 6,5 ¢M, KOJIMYECTBO KOPHEW HAa OJHO pacTeHUE
7, a ykopensieMocTs ngocturana 100%. Cambie HU3KHE TTOKA3aTely HAOIIOJAIHNChH
npu koHuentpauuu 2,0 mr/n UMK: nepBbie kopHU nosBisuiuch 4yepe3 10 mHew,
MOJIHO€ YKOpEHEHHE 3aHuMmaino 18 mgHel, jqiumHa KopHel cocrtaBmsuia 4,0 cw,
KOJIMYECTBO KOpHEH Ha ojHOo pacTeHue 3,0, a ykopeHsemMocTh cocTasisia 41,5%.

VYkopenenue, kommuectBo u gmeHa 2,0, 3,0, 3,5 4,0 xopemxkon
BapUPOBAINCH B TUTATENBHBIX cpenax ¢ coxaepxkanuem 4,5 wmr/n HYK.
HauGonpmmii  ypoBeHb 00pa3oBaHusi KOpHEH ObT  3aUKCHpPOBAH  IPHU
konnenTparuu 4,0 mr/n HYK u cocraBun 52,3%. Camblii HU3KHH ITOKa3aTellb
coctaBua 15,4%. MuHumanpHOE CpeHee KOJUYeCTBO KOpHEH cocTtaBuiio 7,85, u
ATOT pe3yNbTaT Takke Obul AJocTUrHYT mpu KoHueHtpauuun 4,0 mr/n HYK.
YKOopeHsieMOCTh COpTOB 51010HM cocTaBuia 52,3 %, cpeaHee KOJIUYeCTBO KOpHEH
5,7, a nnuHa YyKOpeHEHHbIX pacteHuid 4,8 cm. Camble HU3KHME MOKa3aTeau
HaOmonanucy npu kouueHtpauuu 2,0 mr/n HYK: ykopensemocTs cocTtaBmiia
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15,5%, xonuuecTBO KOpHE 3,2, a [iuuHa ykopeHeHHbIX pactenuit 3,0 cMm (Tabmuna
3).
Tabiamnuna 3
IToka3aTenn Ha 30 JeHb MPU UCIOJIb30BAHUH PA3JIMYHBIX
KOHUeHTpauuu pocra peryasropa HYK nis ykopeHeHHs CHIBHOPOCIOIO
noasost MM 111 na 2 MS nurarebHoili cpene

IMpouent | KouuvectnBo Jdonuna
Konuenrpauust
YKOPCHEHUSI| KOPELIKOB YKOPEHUBLIEroCst

ropmoHa (Mr/.n) (%) (mTYK) pacTteHus (cm)

2,0 mr/m HYK 15,4 3,2+ 0,22 3,0+ 0,15

3,0 mr/mn HYK 34,7 3,8+ 0,26 3,5+ 0,28

3,5 mr/n HYK 49,5 5,1+ 0,30 4,3+ 0,20

4,0 mr/mn HYK 52,3 57+0,21 4,8+ 0,24

4,5 mr/n HYK 46,4 4,8+ 0,18 4,5+ 0,25

*OQ0BACHEHHE. Nupaexc YKOPCHCHUS MNPUHUMACTCA 34 1 CANHUIY II0 CPABHCHHUIO C
BapUaHTaMH

Hamm wuccimenoBaHus IOKa3aid, 4YTO IIPU  MHUKPOOKYJIUPOBKE cOpTa
JIxepomun Ha cuibHOpocioM noasoe MM.111 ykopeHeHue ¢ uCnonab30BaHUEM
NMK oka3zanocs 6osnee r¢dextuBHbM, yeM ¢ HYK. YBenuuenue koHueHTpanuu
NMK Ha nutaTenbHOU cpene 2 M-S MOJ0XUTEIBHO MOBJIUSIO HA YKOPEHEHUE, U
npu go6asnenun 4 mr/n UMK nporneHT ykopenenus coctaBui 78,6, uto Ha 26,3%
BbIIIE O cpaBHEeHUIO ¢ HYK.

B pesyisbrare npoBEeNEHHBIX UCCIEIOBAHUM HAa OCHOBE MOJYYEHHBIX JaHHBIX
Obuta pa3paboTaHa yCOBEpPUICHCTBOBAHHAs TEXHOJOTHS MHKPOKJIOHAJIBHOTO
Pa3MHOKEHHUSI M TOJIyYEHHUsI CaKEHLEB NEPCIEKTUBHBIX COPTOB sA010K. JlaHHas
CXeMaTh4yecKass Npoueaypa IpeIyCMAaTPUBAET pean3alyi0 MEPOIPUATHN 10
CJIeIyIOIUM dTanam (3-pucyHOK).

Takoil modTamHbBId OMOTEXHOJIOTMYECKUM MOAXO0J OOBICHSIETCS HE TOJBKO
OTKPBITUEM BO3MOXKHOCTEN U3YUYEHHUS PACTEHUN, HO U €TI0 YUCTOU IKOHOMUYECKOHN
BbIr07I0¥. KynbTuBHpOBaHUe pacTeHuid iN VIrO CIIy>KUT MOBBIIICHUIO KAauyecTBa U
pPEHTa0ENbHOCTH IJIAHTALAN IIJIOOBBIX JIEPEBLEB. DKOHOMHYECKAS
3p(EeKTUBHOCT, M YCTOMYMBOCTH IUIOJIOBOJICTBA OIPEAENSAETCS KadyeCTBOM
M0CaJ0OYHOr0 MaTepuaia, B TOM 4ncie OMOMETPUUECKUMH MOKa3aTes MU CESHIIEB,
TF€HETUYECKUM MTOTEHIHAJIOM U ITPOAYKTUBHOCTBIO COPTA WIIM KJIOHA.
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B3sTh MaTepuHCKHe 00pa3ubl M POMBITH B IPOTOYHOM BO/le B TeYeHHE
1 yaca, npombITh B 96% cnupre B TeueHne 3—5 CeKyH/, BbI/Iep:KaTh B
800 M H20 + 200 M1 5% NaOCI B Teuenue 25 MHHYT ¥ IPOMBITH B

JIUCTHJINPOBaAHHOM Boje 3—4 pa3a.

< -

BripamuBaTh MaTepuaJibl B muTaTebHOM cpene MS + 1,0 mr/in BAP +
0,2 mr/n Merta-Tonosunsl (PH=5,7) B Teuenne 21 1HS B IeTPH cocyaax
(T=23-27°C, unteHcuBHOCTH ocBeweHust 4000 Jrokc).

<~

BoIpamuBaTh 3KCIVIAHTATHI B MUTATEbHOI cpeae MS + 1,0 mr/n BAP +
0,2 mr/a Meta-tonosimn (pH=5,7) B Tedyenne 21 1HA B KOHTelHepax
(T=23-27°C. untencuBHOCTEHL ocsemenust 4000 rokc)

~_~

BoipammBaTh MuKpopaccaay B TedeHue 3 Hegeab (T=23-27°C,
HHTEHCUBHOCTH ocBemeHust 3500 ke, Baaxkuocts 70,0-80,0%) B
Kaccerax ¢ cyocTpaToM u3 Topha 1 BEepMHKYJINTA B COOTHOIIeHUH 2:1;
nocJie 4 HejieJIb MEPECAUTH Paccaly B FOPIIKH C TEM ke Cy0CTpaToM
(topd 2:1 BepMHUKYJINT) M MPOAOJIAKATH BbhipamuBanue (T=17-32°C,
HHTEeHCHBHOCTL ocBewmenus 4600 ke, Baaxuocts 45,0-75,0%0).

~

BoipammBaTh 3KCILIAHTATHI B IUTaTeIbLHOI cpeae 1/2MS + 4,0 mr/a
IBK (pH=5,6) B Teuenue 10 qHeii B KOHTeliHepax npu TemMneparype 23-
27°C.

-

YepeHkoBaHHe NPUBUBKOI MOYKH B COOTBETCTBYIOLIEM MOPSIAKE H
M0CA/IKA CAKEeHIIEB.
PucyHok 3. dTanbl moJiy4eHus1 CaskeHIeB ePCHeKTUBHBIX COPTOB s1I0JIOHN
IYyTeM MHUKPOKJIOHAJIBLHOI0 PA3MHOKEHHS U TEXHOJIOIUsI MUKPONIPUBUBKHU

B derBeprod riaBe auccepTalvd, HA3BAaHHOM «AJaNTAUA Ca’KeHIEB
s10JIOHU, TOJYYeHHBIX IN VItro, K MOYBEHHO-KJINMATHYECKHM YCJIOBHSIM W
nokaszaream HMX JIPPEeKTUBHOCTH», PACCMOTPEHBI BONPOCHl  aJaNTalUN
0e3MaTOreHHbIX CaXKEHIIEB, MOJYYCHHBIX IN VItr0, K MOYBE M KIUMATHYCCKUM
yCIOBUSIM, a TakkKe TMPOAHAJU3UPOBAHbl  MoKa3zaTenu  3PPEKTUBHOCTU
pa3paboTaHHON TEXHOJIOTHH.

In Vitro ycnoBusix, moay4eHHbIE MUKPOKIOHAIBHBIM Pa3MHOKEHHEM TOIBOU
MM.111-cunsHOpocibii 1 MM.106-n0ayKapJIMKOBBIA  MCHOJIB30BAINUCH IS
npuBuBKU moOeroB coptoB Jeromine u Pink Lady. B xonme uccnemoBanuii mo
AKKJIMMaTU3allyd TOJYYEHHBIX 3KC-BUTPO CaXEHIIEB, COCTAB IIOYBBI IS
MOJMOTOBKMA AaKKJIMMAaTU3UPOBAHHBIX CAXEHIIEB K BBICAJKE OBLI COIJIacOBaH C
COOTBETCTBYIOIIMMHU IMUTATEIbHBIMU JIEMEHTAMH.
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OOHapyXeHO, 4TO COJep>KaHHE CYXOro BEIIECTBA B JHCTHAX COPTOB SOJIOK
M.9-kapnukoBeii 1 MM.106-10TyKapIUKOBBII B KOHTPOJIBHBIX —YCIIOBHSIX
COOTBETCTBEHHO yMeHbmmiiock Ha 29,8% u 21,5%. B ycmoBusx in Vvitro y
uccienoBaHHbIX copToB si06mok Pink Lady wm Jeromine comepikanue cyxoro
BEILIECTBA B JIUCTBhSIX YMEHBIIWIOCH COOTBETCTBEHHO Ha 28,4% u 27,7% mo
CPaBHEHMIO C KOHTPOJIEeM. AHANN3 TUHAMUKU U3MEHEHUS JOJIH CYyXOro BEIIECTBA B
JMCTHSAX CaKEHIICB, BHIPAIICHHBIX B YCIOBUSX IN VItro, ObuT MpoBEnEH sl TIOIBOSI
M.9-kapnuxoBsiii 1 MM.106-nonykapnukoBsiif, a Takxe coptoB Pink Lady u
Jeromine B CpaBHEHMHM C KOHTPOJIEM Ha MNPOTSHKEHUM PA3TUYHBIX BPEMEHHBIX
UHTEPBAIOB (PUCYHOK 4, 8 u 0).
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M. 9-kapJIHKOBBIi MM.106 - Pink Lady Jeromine
MOJYKAPJIHKOBBIH

B JluHaMHKa M3MEHEeHMs 10JIH CYX0Io BellecTBa B jaucTe, ( % )
a-O0BIYHBIX

B lunaMuKa U3MeHeHHs J0JM CYyX0ro BelecTBa B Jucrte, ( % )
b-In vitro

Pucynok 4. CpaBHUTEJbHBIH aHAJIN3 TUHHAMUKH COJEPKAHUS CYXOI0
BeleCTBA B JINCTHAX MPOPOCTKOB, MIPUIOTOBJEHHBIX B 00BIYHBIX (a) | IN Vitro
(0) ycnoBusix. [1o ocu opAMHAT-NIPOLIEHT COAEPAKAHUS CYXOTO BEIIECTBA B JINCTE
BbIpakaeTcs B npoueHTax ( % ). Ha ocu abciucc - Beipaxaetcst Bpems (CyTkm). * -
oTHOCcHUTENbHO KoHTpoJs P<0,05, ** - P<0,01 (n=3-5).

beuto ycraHoBiieHO, 4TO Ha mnOoABOsAX M.9-kapnukoBbidi M MM.106-
MOJTYKapJIMKOBBIN, a Takke y copToB s1010HM Pink Lady u Jeromine B Teuenue 1-
60 cyToxk He HaAOJIONAETCS 3HAYMTEIBHBIX pa3IMYUN B JAMHAMUKE W3MEHEHHM
conepxanus cyxoro BemectBa (%) B mucthsax (Puc. 4, a). B ycnmoBusx in vitro
MUHUMAJIbHBIE U MaKCHUMallbHbIE 3HAUEHHUS cojliepKaHusl cyxoro Bemiectsa (%) B
JIMCTBSIX CAXKEHIEB HA MoABOsIX M.9-kapinkoBbii 1 MM.106-n101yKapIuKOBBIH, a
takke y coproB Pink Lady u Jeromine B Teuenue 1-60 cyTok cocTaBuiH,
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COOTBETCTBEHHO, 29,8/44,2; 21,5/38.,5; 28,4/39,8 u 27,7/7,5, To ecTh HaOMIOAAETCA
3aKOHOMEPHOE YBEIMYCHUE ITUX 3HAYCHUH ¢ TEYCHHEM BpeMeHH, U B nepuon 30-
60 CyToKk OHHU TpPHOIMKAIOTCI K KOHTPOJBbHBIM 3HaueHusM (Puc. 4, 0).
[Tomy4yeHHbIe pe3yNbTaThl IMOKA3BIBAIOT, YTO MEXAHW3M aJalTallid CaKCHIICB
sI0JIOHU, BBIPANICHHBIX IN VItro, K yCIOBHSM €CTECTBEHHON IOYBBI IPOUCXOIHT C
BBICOKO MHTEHCUBHOCTBIO B Te€UeHHE NEPBBIX 1-30 CyTOK.

YCTaHOBJICHO, UYTO OTHOCHUTENbHAS BJIAKHOCTh JINCTHEB  CAXCHIIEB,
BBIPAILICHHBIX B YCJIOBHUAX IN VItro, pe3ko CHMUXaeTcs B NepBbie AHU. Y sI0JOHBb Ha
no/iBosix M.9-kapnukoBbiii 1 MM.106-nonykapiaukoBsid, a Takxke y copToB Pink
Lady u Jeromine, BEIOpaHHBIX B Kaue€CTBE MOJIBOS, 3TOT MOKa3zaresb Ha 20-¢ CyTKU
CHM3WJICA COOTBEeTCTBEHHO ¢ &87,9+2,5% mo 70,1+£3,1%; c¢ 80,3+4,2% 1o
60,2+2,2%; ¢ 75,3£3,3% nmo 59,8+3,2% wu c 78,5£2,6% no 65,6+3,8%. B
nocnenytone 30-60 CyTOK OTHOCHTENbHAs BIAXHOCTh JIMCTHEB HAadYWHACT
MPUOJIMKATHCA K KOHTPOJIbHBIM 3HAYEHUSIM, U Ha 60-¢ CyTKH 3TOT IOKa3aTesb Y
BBIOPAHHBIX COPTOB SOJOHU COCTaBIISICT COOTBETCTBEHHO 86,5+3,7%; 85,2+2,4%;
75,8+5,2% u 81,2+3,3% (Puc. 5, 0).

TpagunHOHHEIX (a)
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Pucynok 5. CpaBHUTE/IbHBIN AHAJIN3 JMHAMUKA OTHOCHUTEJIHHOIO
COJePKAHMSA BJIATH B JIUCTHAX CA’KEHIEB, BHIPALIEHHBIX B TPAAUIMOHHBIX (2)
u in vitro (6) ycaoBusax *P<0,05; ** - P<0,01; (n=3-4).
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[lo pe3ynpTaTaM OmbITa BUJHO, YTO CYIIECTBEHHOTO M3MEHEHHS BEIMYHUHBI
OTHOCHUTEJIbHON BIQXKHOCTH B JIUCThSIX COPTOB SIOJIOHW, BBIPAIICHHBIX B
CCTECTBCHHBIX YCIIOBUAX, B TedeHue 1-60 aHel He mpousonuio (puc. 5, a).
OTHOCUTENIbHAS BIIAYKHOCTh JIMCTHEB Yy CESHIIEB, BBIpANICHHBIX IN VItro, pesko
CHU3WJIACH B MEPBBIC JTHU, a Y COPTOB sIOJIOHU, OTOOPAHHBIX B KAYE€CTBE MPHUBHUBOK
KapJMKOBBIN noaBoi M.9 n nomykapaukoBbii moasoit MM.106, a Takke y copToB
sostorn Pink Lady u Jeromine B kauecTBe MPUBUBOK. , JAHHOE 3HAYCHUE WHCKCA
nogxoauT Ha 20-e cytku ot 87,9£2,5% no 70,1£3,1%; ot 80,3+4,2% no
60,2+2,2%; YcranoBieHno cHmxenue ¢ 75,3+3,3% no 59,8+3,2% u ¢ 78,5+2,6%
1o 65,6+3,8%. B nocnenytromue 30-60 qHel BeIUYMHA OTHOCUTEIBHOM BIAXKHOCTH
B JIUCTBhSIX MPUONKAETCI K KOHTPOJIIO, a 3HAUYEHHE JTOr0 TIOKazaTens Yy
BBIOpaHHBIX COPTOB sI0JIOHU cocTaBiseT 86,5+3,7 cooTBeTcTBEHHO Ha 60-i1 JIeHB;
85,242,4; YcTaHOBICHO ero yBenudenue Ha 75,8+5,2 u 81,2+3,3% (puc. 5, 0).

MukponpuBuBka s1010HM U eé 3ppekTuBHOCTL. B m0o00M ciyuae, npu
BEIPAIIUBAHUN COPTOBBIX CAKCHIICB CaMbIM YCIEIIHBIM METOJIOM IPUBUBKHU
ABJISIETCA OKYyJIUpOBKa. OKYyJIHMpPOBKA SIBJISETCS OJIHUM M3 OCHOBHBIX METOJIOB B
OOJIBIIIMHCTBE CaJ0BOIUYECKUX peruoHax. OJHaKO YCHEUIHOCTh 3TOr0 METOJa
TaK)k€  3aBUCUT OT €ro0 HAayyHOTO  OOOCHOBaHHUS, OpraHu3aluud U
COBEPIIICHCTBOBAHMUSI.

Eciu ¢ ogHOro pacteHus TpaaulMOHHBIM criocobom momyuatoT 500-1000
CESIHIIEB, TO MPHU METOje IN VIIr0 KOJMYECTBO CESHICB MOJY4YaeTCs 3HAYUTEIHHO
(10 000 cestaiieB).

TpaauumoHHOE TPOU3BOJACTBO paccaibl 3aBUCUT OT 3€MJM, KIUMaTa H
BOJIHBIX peCypcoB, a 0oprOa ¢ 00JE3HAMU U BPEAUTEIIIMH YBEIHMYHBACT 3aTPATHI.
[ToaToMy 3TOT MeTO TpeOyeT OOBIIMX 3aTPaT B JOJITOCPOYHON MEPCIEKTUBE, U
1IeHa OJIHOTO caxkeHla gocturaet 12 500 cymos.

PasmHOXeHHE iN VItro, eciiv meHa OJHOTO CaKCHI[Aa B HAYaJbHBIA MEPHO/
coctapiszia 10 000 cym, TO 3a CYUET YBEIMYEHHS KOJIMYECTBA CAXKCHIIEB OHA
cHU3UTCA B 2 pa3a u pocturHetr 5 000 cym, 4yTo B 2 pa3za HMKE HAYAIBHOU LIEHBI
CaXKEHIA, MOXHO B TOCJEAYIOIIME TOJbl COKpaTtuth emie B 1,5-2 pasza 3a cuer
MPOU3BOJICTBA OOJIBIIOTO 00BeMa MPOAYKIIUUA U JOOUThCS d3KoOHOMUU. Elle ogHuM
OOJIBIIMM  TMPEUMYIIECTBOM  3TOFO  METoJa  SBJISETCA  BO3MOXKHOCTh
KpYIJIOTOJAMYHOTO TPOU3BOJICTBA, HE3aBUCUMO OT ce3oHa. B 3Tom ciyuae mnpu
HEIMPEPHIBHOM BBIpAIIMBAHUU paccajJbl B TEUCHHE BCEro rojia IeHa CaKCHIICB
cHu3uTCcsA B 1,5-2 paza.

[Ipu BBIpanIMBaHUK TOABOEB SIOJOHKM MeToAOM N Vitro ko3dduimeHt
pecypcocoepexenuss coctaBuwin  2,08. Koadbdumuent oOmero mpupocra oT
uaHoBauu coctaBui 0,74. Kosddurment mprmkuBaeMOCTH B TPaJUIIMOHHOM
meToze coctaBuit 60%, a mpu MeToze in Vitro 95%.

BbIBO/IbI

[To pesynpraram auccepTallMOHHON padboThl Ha TemMy «MUKpPOKIOHAIBHOE
pa3MHOKEHHE TIOJABOEB s0JIOHU, aJaNTUPOBAHHBIX K MOYBEHHO-KIMMATHYECKUM
ycioBusM CaMapkaHa, B yCIOBHUSX IN VItro» mpeacTaBiieHbl CICAYIOIINE BHIBOIBI:
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1. B ycnoBusix Y30ekucrtana st siOJIOHEBBIX J€PEBbEB, UMIOPTUPOBAHHBIX
M3-3a TPaHULbl, TAKHX KaK MOJyKapJuKoBble moaBor M.9, MM.106 u MM.111, a
Takke MpuBUBOYHBIX copToB Pink Lady m Jeromine, Oblna HanmakeHa cucTeMa
ouotexHoiormueckoro (in Vitr0) MHUKpPOKIIOHATBHOTO pa3sMHOeHUs. [Ipu sTom
yCTaHOBJEHO, 4To npu aobasienun 1,0 mr/m BAIT u 0,5 mr/n GK3 B cpeny MS
oOpasoBanne moderoB mpoucxonut 3a 17-18 gueit (84% cirydaeB), Toraa Kak mpu
no6asnennu 0,2 mr/n meta-Tonanmuna u 1,0 mr/n GK3 nmoberu obpasyrorcs 3a 20-
25 nueit (10% ciayuaes).

2. B cpene muTaHusi ¢ UCIOJB30BAHUEM pa3IUYHBIX KOHILEHTpAluid u
COOTHOIIICHUH PETYJITOPOB pocTa Oblja ONpeNeicHa HAaWIydIas TEXHOJIOTHS IN
VItro pa3MHOXKEHHsSI U YKOPCHEHHUS TPUBUBOYHBIX IOABOCB. Y CTAHOBJICHO, YTO
Hanbosee 3PQPEKTUBHBIE PETYISITOPBl POCTA U UX KOHLEHTpalMU 00eCreYrBarOT
HauBBICIIUI YpPOBEHb 0Opa30BaHUSl KOPHEW, KOTOPBIA COCTaBISET B CPEIHEM
78,6% nipu ucnoaszoBanuu cpeasl ¢ 4 mr/an UMK.

3. BolsiBneHBI W BHEIPEHBI B MPAKTHKY ONTHMAJbHBIE YCIOBUS IMOJYyYCHUS
0€3MaTOreHHBIX CaXCHIIEB Ha OCHOBE OMOTexHOjJormuyeckoro (in  Vitro)
MUKPOKJIOHAJTBHOTO  Pa3MHOXEHHS  TEPCHEKTUBHBIX  COPTOB  SI0JIOHW,
WHTPOAYLIMPOBAHHBIX U3-3a pyOeka 1 OTOOpAaHHBIX B KAYECTBE MOIBOCB.

4. Tlo pesynbraTaM aKKIUMaTH3AIUH CAXKEHIEB, IMOJYYCHHBIX METOJIOM
MUKpPOIIPUBUBKM 4epeHKOB copToB Jeromine u Pink Lady na mogsom MM.111-
cuibHOpOCHbIE 1 MM.106-10TyKapIUKOBBIA B YCIOBHSIX €X Vitro, YCTaHOBJICHO,
YTO HauOoJiblllee W HamboJee 370pOBOEC Pa3BUTHE HAOIIOAACTCS Yy CaXKEHIICB
MM.111-cunpHOpocawiii + Jeromine, cocrtaBuBiiee 99,5%, W y CaXeHIICB
MM.106-nonykapnukoBeiii  + Pink Lady, cocraBuBmee 92,6%, wu3z 100
BBICAKEHHBIX PaCTEHUI HAa TPEThEM MOBTOPE.

5. Pa3zpaboTana ycoBepileHCTBOBaHHAs! TEXHOJOTHS, BKIIOUaroas 6 3Tamnos,
U TIOMy4YeHHsI Oe3MaTOTeHHBIX CaXEHIIEB M MHUKPOIPUBUBKH TEPCIEKTUBHBIX
COPTOB SI0JIOHM HAa OCHOBE MUKPOKJIOHATLHOTO Pa3MHOKEHHSI.

6. B ycmoBumsx in Vitr0o mpu BBIpalMBaHWW TMPUBHUBOYHBIX TIOJBOCB U
caxeHlleB s0J0HM Kod(pduumMeHT pecypcocOepekeHus cocrasiser 2,08,
ko3pdunmrent odbmero pocra 0,74. Koadpduuuent ykopeHeHus 1pu
TPaJUIMOHHOM MeToje cocTaBisieT 60%, B TO BpeMs KakK IMPH MCIOIb30BaHUH N
vitro merona nocruraet 95%.

PEKOMEHJAIIUM 110 ITPON3BOJACTBY

BHenpeHve  MUKpPOKJIIOHQJIBHOTO  Pa3MHOXKEHHS B MPOMBIIUICHHBIX
MacmTabax mMeeT oco0oe 3HauYeHHE B CUCTEME YBEIMYEHHs] O00beMa BaJIOBOM
NPOAYKIIMM Hapsy C TOBBIIMICHUEM HHTEHCUBHOCTH CEIhCKOXO3SHCTBEHHOTO
MPOM3BOJCTBA.  YBEJIMYEHHUE  ACCOPTHUMEHTa  SKCIOPTOOPUEHTHPOBAHHOU
HOPONYKIMH, COOTBETCTBYIOIIEH MHPOBBIM CTaHAApTaMm, IIyTeM BHEIPEHUs
CUCTEMbl ~MHKPONPHUBUBKA COPTOB  SIOJIOHM, OTBEUYAIOIIUX TPeOOBaHUSIM
MEPCTIEKTUBHBIX BHEUTHUX PHIHKOB, MMOJYYEHHBIX HA OCHOBE MUKPOKIOHHUPOBAHUS
MOJIBOEB M NPUBOEB, aJalTUPOBAHHBIX K MOYBEHHO-KIMMATHYECKUM YCIOBUSM,
CHocOoOCTBYeT MOBBINIEHHIO A((eKTUBHOCTH TpousBoAcTBa. llpu 3TOM
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MHUKPOKJIOHAIBHOE Pa3MHOKEHHE MOABOEB B yCIOBHAX IN VItro ocyimectsisieTcs B
KOPOTKME CpPOKM W HE3aBUCHUMO OT BPEMEHM TI0Ja, 4YTO JIA€T BO3MOXHOCTH
MOCTABJISATh B IMUTOMHHUKOBOJIYECKYIO OTpacib JOCTAaTOYHOE KOJIUYECTBO
s0JIOHEBBIX TOJBOECB U CO3/laBaTh 3J0POBBIA 3amac CaKEHIEB, CBOOOJHBIX OT
OoJie3HEl U BpeauTeNe.

[Tpu pa3sMHOKEHUHU ITOABOEB SOJIOHK B YCIOBHSX IN VItrO coxpaHsercs ux
TEHETUYECKOE Pa3HooOpasme, 4YTO MMEET MPAKTUIECKOES 3HAYCHHE TPH CO3/IaHUU
MHTEHCUBHBIX CaJI0B, aJIAIITUPOBAHHBIX K TOYBEHHO-KIMMATUYECKUM yCIIOBUSIM.

DxoHOMHUYECKON A(()EKTUBHOCTH TPH CO3MaHUM MHTCHCHUBHBIX CaJOB W3
MEPCIEKTUBHBIX COPTOB SI0JOHU, aJaNTUPOBAHHBIX K MOYBEHHO-KIMMATHYECKUM
YCIIOBUSIM, MOXHO JIOCTUYb IIyTEM MOJYYEHHUS CAXEHIEB C MOMOIIbIO
MHUKPOKJIOHAIBHOTO PAa3MHOXKEHUS M MCIIOJIb30BAHUS YCOBEPIICHCTBOBAHHOM
TEXHOJIOTUM MMKPOIPUBUBKUA. MHUKPOKIOHAIBHOE PA3MHOKXEHUE PACTCHUN B
yCIIOBUAX N VItr0 CcIocoOCTBYeT MOBBINICHUIO KayecTBa M PEHTAOCIHLHOCTH
CaXXEHIIEB IUIOJOBBIX JIEPEBbEB. DKOHOMUYECKasA 3D (PEKTUBHOCTh U YCTONYMBOCTD
IUIOJIOBOJICTBA OMNPENCIISIFOTCA KauyeCTBOM IMOCAJI0YHOT0 MaTrepualia, BKIHOYAs
OMOMETpPUYECKUE  TOKa3aTeld  CaXEHIEB, TC€HETUYECKU  MOTEeHIHal |
MPOJYKTUBHOCTH COPTA.

Ete omHO CyIeCTBEHHOE MPEUMYINECTBO MeToaa IN VItro 3akiarodaercs B
BO3MOKHOCTH KPYIJIOTOJUYHOTO MPOM3BOJICTBA, HE 3aBUCAIIETO OT ce30Ha. [Ipu
3TOM Ha OCHOBE KPYIJIOTOJMYHOTO HEMPEPHIBHOTO BBIPAIIMBAHUS CAXKEHIIEB HX
CTOMMOCTb CHHU3UTCA eme B 1,5-2 pa3sa.
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INTRODUCTION (abstract of the PhD dissertation)

The aim of the research work. The aim is to obtain pathogen-free seedlings
of apple trees based on microclonal propagation of rootstocks suitable for local and
foreign soil and climatic conditions, and to develop a technology for micrografting
promising varieties.

As the object of the study, The introduced apple varieties M.9- dwarf,
MM.106- semi-dwarf, and MM.111- strong-growing rootstocks and graft varieties
Pink Lady and Jeromine, were obtained.

The scientific novelty of the research is as follows:

For the first time, a microclonal propagation system for introduced apple
rootstocks M.9-dwarf, MM.106-semi-dwarf, MM.111-semi-dwarf, and Pink Lady
and Jeromine varieties has been established in Uzbekistan;

the composition and concentrations of alternative growth regulators for in vitro
microclonal propagation and rooting of explants of grafted and grafted apple
varieties were determined by coordinating the composition of the nutrient medium
with the elements of the soil composition, and it was proven that the highest root
formation rate in all variants was 78.6% on average in a nutrient medium with 4
mg/l IMC;

optimal conditions for obtaining pathogen-free seedlings based on
biotechnological (in vitro) microclonal propagation of promising apple varieties
introduced from abroad and selected as grafts have been identified;

a technology has been developed for obtaining pathogen-free seedlings and
micrografting promising varieties onto them based on microcloning of apple
rootstocks resistant to soil and climatic conditions in vitro.

The implementation of research results. On the basis of microclonal
reproduction of promising apple varieties introduced from abroad and selected as
grafts, on the basis of the system of obtaining pathogen-free seedlings and the
development of micrografting technology:

Microcloning of apple varieties using the micro-grafting technology created on
the basis of in vitro microcloning of the introduced apple varieties M.9-dwarf,
MM.106-semi-dwarf, MM.111-strong grower and graft varieties Pink Lady and
Jeromine and promising grafts in the conditions of Uzbekistan system has been put
into practice (order of the Ministry of Agriculture dated May 28, 2024 reference
number Ne 05/07-04-229). As a result, thousands of saplings of apple varieties
adapted to the soil and climate conditions of Samarkand region were grown, and it
became possible to create intensive orchards.

Recommendations on optimal conditions for biotechnological (in vitro)
reproduction of promising varieties of apples introduced from abroad and selected
as grafts were introduced into the processes of growing seedlings of apple varieties
at the in vitro production complex "Bog'bon" in Samarkand region (as per the
Ministry of Agriculture's reference Ne 05/07-04-229 dated May 28, 2024). As a
result, the use of the recommendations made it possible to obtain pathogen-free
seedlings on the basis of microclonal reproduction of promising apple varieties
introduced from abroad and selected as grafts.
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Structure and Volume of the Dissertation. The dissertation consists of an
introduction, four chapters, conclusions, and a list of references. The total length of
the work is 125 pages.
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Bosishga ruxsat etildi: 25.03.2025 yil. Bichimi 60x84 1/16 , «Times
New Roman» garniturada ragamli bosma usulida bosildi.
Shartli bosma tabog‘i 3,0 Adadi: 100 nusxa. Buyurtma Ne156.

Guvohnoma Al Nel78. 08.12.2010.
“Sadriddin Salim Buxoriy” MChJ bosmaxonasida chop etildi.
Buxoro shahri, M.Igbol ko‘chasi, 11-uy. Tel.: 65 221-26-45






