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KIRISH (falsafa doktori (PhD) dissertatsiyasi annotatsiyasi)

Dissertatsiya mavzusining dolzarbligi va zarurati. Jahonda ekin
maydonlari tuprog‘ining sho‘rlanish darajasi ortishi va qishloq xo‘jaligida
foydalanishdan chigib ketish hajmi kengayishi tufayli ekologik vaziyat
keskinlashuviga sabab bo‘lmoqda. Shunga ko‘ra bioekologik tizimni yaxshilash
uchun degradatsiyaga wuchragan yerlarni ekologik qayta tiklash, tuproq
unumdorligini oshirish bilan bog‘liq holda tabiiy resurslardan, jumladan,
mikroorganizmlardan foydalanish dolzarb masalalardan biri sifatida e’tirof etiladi.
Jahonda yuz berayotgan global iqlim o°zgarishlari yerlarning degradatsiyaga
uchrashi oqibatida dunyo bo‘yicha qariyib 2 milliard gektar yer maydoni yaroqsiz
ahvolga kelib qolayotganligi va ushbu muammoni hal etishda dukkakdoshlar
oilasiga kiruvchi o‘simlik turlari va ularning ildiz tizimidagi tuganak
bakteriyalardan foydalanish muhim ilmiy-amaliy ahamiyat kasb etadi.

Dunyoda mikroorganizmlar yordamida bioekolgik tizimni yaxshilash orgali
tuprog mikroflorasini tiklash va azot fiksatsiyalovchi bakteriyalarni biotexnologik
usullar yordamida ko‘paytirib, qishloq xo‘jaligida foydalanish uchun ularning faol
shtammlaridan biopreparatlar yaratish hamda ulardan foydalanish samaradorligini
oshirish bo‘yicha ilmiy-tadqiqot ishlari olib borishga alohida e’tibor berilmoqda.
Mikroorganizmlardan inson faoliyati asosida turli sohalarda keng qo‘llanilishi bilan
birga sho‘rlanish tufayli degradatsiyaga uchragan yerlarni ekologik qayta tiklashda
mikrobiologik usullar yordamida bakteriyalar imkoniyatlaridan foydalanish katta
qiziqish uyg‘otmoqda. Shunga ko‘ra tuproq tarkibini foydali bakteriyalar bilan
boyitish va wulardan o‘simliklarning o‘sishi va rivojlanishini stimullovchi
biopreparatlar sifatida foydalanish ilmiy-amaliy jihatiga alohida e’tibor berilmoqda.

Respublikamizda tuproq unumdorligini oshirish, sho‘rlanish tufayli
foydalanishdan chiqib ketgan yerlarni o‘simlik resurslari va ulardan mikrobiologik
usullar yordamida ajratib olingan mikroorganizmlarning produtsent shtammlaridan
foydalangan holda ekologik qayta tiklash hamda ularning amaliy va iqgtisodiy
natijalarini asoslash bo‘yicha muayyan natijalarga erishilmogda. Yangi
O‘zbekistonning taraqqiyot strategiyasida «ilmiy-tadgigot va innovatsiya faoliyatini
rag‘batlantirish, ilmiy va innovatsiya yutuglarini amaliyotga joriy etishning samarali
mexanizmlarini yaratish!» vazifalari belgilab berilgan. Mazkur vazifalarini amalga
oshirishda, jumladan mahalliy galofil bakteriya shtammlari va xomashyolar asosida
sifatli, ekologik toza, yangi zararsiz biopreparatlar olish va ulardan sho‘rlanish
tufayli degradatsiyaga uchragan tuproglarni ekologik gayta tiklash va unumdorligini
oshirish magsadida foydalanish muhim ilmiy-amaliy ahamiyat kasb etadi.

O‘zbekiston Respublikasi Prezidentining 2020-yil 25-noyabrdagi PQ-4899-
son «Biotexnologiyalarni rivojlantirish va mamlakatning biologik xavfsizligini
ta’minlash  tizimini  takomillashtirish  bo‘yicha kompleks chora-tadbirlar
to‘g‘risida»gi, 2021-yil 30-dekabrdagi PQ-76-son “Atrof-muhitni muhofaza gilish
hamda ekologik nazorat sohasidagi davlat organlari faoliyatini tashkil etish chora-

1 O‘zbekiston Respublikasi Prezidentining 2022 yil 28 yanvardagi PF-60-son “2022-2026 yillarga mo‘ljallangan
Yangi O‘zbekistonning taraqqiyot strategiyasi to‘g‘risida”gi Farmoni. https://lex.uz/docs/-5841063
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tadbirlari to‘g‘risida”gi Qarorlari, O‘zbekiston Respublikasi Prezidentining 2019-yil
23-oktyabrdagi PF-5853-sonli «O‘zbekiston Respublikasi qishloq xo‘jaligini
rivojlantirishning 2020 - 2030 - yillarga mo‘ljallangan strategiyasini tasdiqlash
to‘g‘risidarngi, 2022-yil 28-yanvardagi PF-60-son «2022-2026-yillarda Yangi
O‘zbekistonning taraqqiyot strategiyasi to‘g‘risida»gi, 2023-yil 31-maydagi PF-81-
son “Ekologiya va atrof-muhitni muhofaza gilish sohasini transformatsiya qilish va
vakolatli davlat organi faoliyatini tashkil etish chora-tadbirlari to‘g‘risida’gi
Farmonlari hamda mazkur faoliyatga tegishli boshqa me’yoriy-huquqiy hujjatlarda
belgilangan vazifalarni amalga oshirishda ushbu dissertatsiya tadgigoti muayyan
darajada xizmat giladi.

Tadgiqotning respublika fan va texnologiyalar rivojlanishining ustuvor
yo‘nalishlariga mosligi. Mazkur tadqgiqot respublika fan wva texnologiyalar
rivojlanishining V. «Qishloq xo‘jaligi, biotexnologiya, ekologiya va atrof-muhit
muhofazasi» ustuvor yo‘nalishiga muvofiq bajarilgan.

Muammoning o‘rganilganlik darajasi. Ilmiy manbalaridan ma’lumki,
mikroorganizmlar asosida tuprog unumdorlgini yaxshilash va degradatsiyaga
uchragan tuproglarni ekologik gayta tiklash imkonini beradigan biopeparatlarni
olish Angliyada S.E.Smith, D.J.Read (1997), Amerikada S.Vissardi, V.Ventorino
(2016), Argentinada J.Noar, J.Bruno-Barsena (2018) ishlarida o‘z aksini topgan.
Shuningdek, tuproq mikroflorasi bilan bog‘liq tadqiqotlar Indian Institute of
Teshnology (Hindiston), Sonsho Petroleum So, Ssientifis and Applied Prosesses
Pty. Ltd, Amerisan Solloid Sompany, Nihon kabayto kogyo Kabushiki Kaisha
(Yaponiya), Kogyo gidzyutsu intyo, Kamishimo Kagaku Kogyo Kabushiki Kaisha,
Kessel und Waggonban (Avstriya), Hunnon dzyukagaku koge k.k., Oesterreishissh-
Alpine Montangesellsshaft, Iran University of Ssiense and Teshnology (Eron)da
olib borilishi ilmiy manbalarda o‘z aksini topgan. Shu kabi tadqiqotlar O°g‘itlar va
insektofungitsidlar ilmiy-tadgiqgot instituti (Rossiya) hamda Umumiy va noorganik
kimyo institutlarida (O‘zbekiston) olib borilmoqda.

MDH va Markaziy Osiyo davlatlarida T.F. Persikova (2001), N.A.Propopov
(2003), V.K. Chebotar (2007), I.A. Tihonovich (2009), Yu.V. Laktiono (2014),
Ya.K. Kulikov (2022) va boshqgalar tomonidan o‘tkazilgan tadgiqotlarda o‘simlik
resurslari, jumladan, dukkakli ekinlar yordamida biologik azot to‘planishi asosida
tuproq unumdorligi ortishi gayd etilgan. Shu bilan birga, ushbu olimlar
tadgiqotlarida  azotofiksatsiya jarayonida tuprogning fitosanitar  holatini
yaxshilanishi va uning mikrobiologik aktivligi oshganligi aniglangan.

MDH davlatlaridan bo‘lgan olimlarning bir gator ilmiy tadqiqotlari mavjud,
jumladan, A.A.Zabokritskiy (2019), A.V.lvenin (2020), V.E.Soprunova (2020),
I.I.Novikova va boshgalar (2022) tomonidan Bacillus atropaeus bakteriyalari,
Paenibacillus bakteriyalari, Pseudomonas bakteriyalari suspenziyalarini joriy
etishga doir tadgigotlar olib borilgan. Shuningdek, Z.YU.Sirayeva (2012),
V.A.Semikin (2012), S.E. Tretyakova (2013), M.T. Muxina (2017), A.l.Cheremisin
(2017), A.E.Sekirrnikov (2019), D.G. Baubekova (2020), tomonidan biopreparatlar
tarkibida ularning ta’sirini ishlab chiqish va o‘rganish bilan bog‘liq ishlar olib
borilgan.
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O‘zbekiston olimlari tomonidan ham shunga o‘xshash tadgiqotlar amalga
oshirilgan. Jumladan, paxtachilikda “Mikrozim-2” biopreparatlardan foydalanish
Z.R.Axmedova (1999) hamda Fosstim-1, Fosstim-2 va Serhosil, X.S.Narbayeva va
boshgalar (2018) tomonidan, I.Sattori (2022), O.U.Normurodovlar (2022)
tomonidan Bacillus subtilis, B.megaterium var phosphatium asosida olingan Yer
malhami, Bist, Subtin kabi mikrobiologik preparatlardan amaliyotda foydalanilgan
Q.D.Davranov va boshgalar (2022) tomonlaridan ishlab chigilgan va qishloq
xo‘jaligida keng miqyosida qo‘llash borasida tadqigotlar amalga oshirilgan. Ammo,
Sirdaryo viloyati sharoitida shirinmiya o‘simligining ildiz rizosfera bakteriyalarni
ajratib olib, ularning o‘stirish orqali sho‘rlangan tuproqlar mikroflorasini yaxshilash
imkoniyatlari o‘rganilmagan.

Mazkur tadgigotning boshgalardan fargi ilk bor shirinmiya o°simligining
ildizidan mikrobiologik usullar asosida ajratib olingan bakteriyalarning yangi
shtammlari, ularning taksonamiyasi, biologik  xususiyatlari, fitopatogen
zamburug‘larga  garshi  antoganistik  xususiyatlari,  bakteriya  shtamlarini
fitogarmonlar hosil gilish imkoniyatlari va o‘simliklarning o‘sishi va rivojlanishiga
hamda tuprog unumdorligiga ta’siriga doir ma’lumotlar o‘rin olgan.

Dissertatsiya mavzusining dissertatsiya bajarilgan ilmiy-tadgiqot
muassasasining ilmiy ishlari rejalari bilan bog‘ligligi. Dissertatsiya tadgiqoti
Guliston davlat universiteti “Agrobiotexnologiyalar va Biokimyo ilmiy tadqiqot
instituti” ning ilmiy ishlari rejasiga muvofig A-M3-2019-41 “Sho‘rlangan
tuproglarda ildiz tizimining mahsuldorligi va hosildorligini oshirish uchun
shirinmiya o‘stirish texnologiyasini ishlab chiqish” mavzusidagi amaliy loyiha
doirasida bajarilgan.

Tadgiqotning magsadi sho‘rlangan tuproq sharoitida yetishtirilgan
Glycyrrhiza glabra L. o‘simligining ildiz mikroflorasini mikrobiologik va
molekulyar-genetik yondashuvlar asosida identifikatsiya qilish hamda tuproq
mikroflorasi va ekologik ko‘rsatkichlarga ta’sirini baholashdan iborat.

Tadqgigotning vazifalari:

G. glabra L. o‘simligi ildiz tizimidan rizosfera bakteriyalarini mikrobiologik
usullar yordamida monokultura holda ajratib olish, shtammlarining bioekologik
xususiyatlarini  o‘rganish va  molekulyar-genetik  tahlil  gilish  hamda
identifikatsiyalash;

tuprog mikroflorasining sho‘rlangan ekin maydonlarining ekologiyasiga
ta’siri va unumdorligini oshirishdagi ahamiyatini mikrobiologik yondashuvlar
asosida tahlil qilish;

sho‘rlangan tuproqlarni ekologik gayta tiklashda G. glabra L., o‘simligi ildizi
tizimidagi bakteriyalarni rolini mikrobiologik usulda baholash;

G. glabra L. o‘simligining tuproq tarkibidagi mikroorganizmlar miqdori va
tuproq ekologiyasi hamda unumdorligini oshirishdagi ta’sirini aniglash;

o‘simlik ildizidan mikrobiologik usullar yordamida ajratib olingan bakteriya
shtammlari bilan inokulyatsiya qilish orqali o‘simliklarning urug‘i va vegetatsiya
davrida o‘sishi va rivojlanishiga ta’sirini o‘rganish;



G. glabra L., o‘simligi ildizidan mikrobiologik usulda ajratib olingan
bakteriyalar asosida sho‘rlangan tuproqglar unumdorligini oshirish, ekologiyasini
yaxshilash ~va  o‘simliklarning  o‘sish-rivojlanishida  ahamiyatli  bo‘lgan
mikrobiologik preparat yaratish hamda amaliyotga oid tavsiyalar ishlab chigishdan
iborat.

Tadqiqotning obyekti sifatida Sirdaryo viloyati hududida ekilayotgan
G.glabra L. o‘simligi, bug‘doy va g‘o‘za o‘simligi sho‘rlangan tuproq tarkibidagi
mikroorganizmlar hamda ildizdan ajratib olingan bakteriyalarning Bacillus
licheniformis, Bacillus holotolerans, Baillus subtilus shtammllari tanlangan.

Tadgigotning predmeti sho‘rlangan tuproq tarkibidagi mikrorganizmlarni
ajratish va mikroklonal ko‘paytirish asosida tuproq ekologiyasini qayta tiklashda
foydalanish tizimini ishlab chigish hamda G. glabra L., o‘simligining ildiz
tizimidan mikrobiologik usullarda ajratib olingan bakteriya shtammlarini
o‘simliklarni o‘sishi va rivojlanishidagi ahamiyatini molekulyar-genetik tahlil
gilish asosida mikrobiopreparat yaratishdan iborat.

Tadqgigotning usullari. Tadgigotda ekologik, biotexnologik, biokimyoviy va
fiziologik usullardan, tuprogning agrokimyoviy, agrofizik va mikrobiologik tahlil
gilishda «Agrokimyoviy va mikrobiologik tadqiqot usullari va sug‘oriladigan
gishlog xo‘jaligi yerlari» qo‘llanmasidan foydalanilgan. Bakteriya shtammlarining
kimyoviy tahlili Yuqori Samarali Suyuglik xromatografiya (YSSX) va ularni
idenfikatsiyalovchi Gene Sequense-Based, PSR amplification of V4 region (16S
rRNA), BLAST analysis va Gel elestrophoresis usullari yordamida o‘rganilgan.
Tadqigot natijalarini statistik tahlil gilishda SPSS-17 dasturidan foydalanilgan.

Tadqigetining ilmiy yangiligi quyidagilardan iborat:

G. glabra L., ekilgan sho‘rlangan tuproglar mikroflorasining qayta tiklanishi
asnosida ekologik gayta tiklanishi va bunda nitrofikatsiyalovchi hamda
ammonifikatsiyalovchi bakteriyalar faolligini ortishi bilan bog‘liq holda tuproq
unumdorligi va bioekologiyasini yaxshilanishi isbotlangan;

G. glabra L., ildiz tizimidan mikrobiologik usulda ajratib olingan
bakteriyalardan yil davomida o‘rta hisobda 115 mg gibberillen fitogormoni hamda
1,42 mg/gr asparagin, 0,61 mg/gr serin, 0,59 mg/gr tirozin aminokislotalari ajralishi
aniglangan;

G. glabra L., o‘simligining ildiz tizimidan tozalab olingan bakteriyalar 16S
rRNK geni nukleotid ketma-ketliklarini o‘rganish asosida Bacillus avlodiga mansub
B.licheniformis, B.subtilis, B.halotolerans turlari ekanligi aniglanib, xalgaro NCBI
bazasiga Kiritilgan va ularni sekvenslash natijasida olingan 16S rRNK ketma-
ketliklari GenBankdagi shtammlarini BLAST tahlili asosida 99% o‘xshashligi
aniglanilib, filogenetik shajara daraxti shakllantirilgan;

B.licheniformis,  B.subtilis,  B.halotolerans  bakteriyalar  turlarining
o‘simliklarning o‘sishi va rivojlanishini stimullovchi, patogenlarga qarshi faol
antogonistik ta’sir etish xususiyatga ega ekanligiga ko‘ra tuproq bioekologiyasini
yaxshilanishi isbotlangan;

Glycyrrhiza glabra L., ildiz tizimidan ajratib olingan rizosfera bakteriyalar
shtammlari asosida “Mikrobiovak” biopreparati yaratilgan va ishlab chigarish
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texnologiyasini ifodalovchi laboratoriya reglamenti hamda texnologik sxemasi
ishlab chigilgan.

Tadqgigotning amaliy natijalari quyidagilardan iborat:

Sho‘rlangan  tuproglarni  ekologik tiklash, unumdorligini  oshirish,
bioekologiyasini yaxshilash hamda mikroflora ko‘rsatkichlarini yaxshilash
magsadida Glycyrrhiza glabra L., o‘simligidan foydalanish imkoniyatlari
asoslangan;

G. glabra L., ildizidan ajratib olingan Bacillus licheniformis, B. subtilis va B.
halotolerans bakteriya shtammlaridan 7,5:2,5 (suv: bakteriya) nisbatdagi suspenziya
shaklida urug‘lik don unuvchanligini oshirish uchun bioo‘g‘it sifatida foydalanish
texnologiyasi ishlab chigilgan;

Sho‘rlangan tuproglarning bioekologik xususiyatlarini  yaxshilash va
mikroflorasini tiklashda shirinmiya (Glycyrrhiza glabra L.) o‘simligi ildiz tizimidan
ajratib olingan bakteriya shtammlaridan foydalanish texnologiyasi ishlab chigilgan;

G. glabra L., ildiz tizimidan mikrobiologik usulda ajratib olingan bakteriyalar
shtammlari asosida o‘simliklarni sho‘rlanishga chidamliligini oshiruvchi va tuproq
ekologiyasini yaxshilashda ahamiyatli bo‘lgan “Mikrobiovak™ mikrobiologik
preparati yaratilgan.

Tadqgiget natijalarining ishonchliligi. Tadgiqot natijalarining ishonchliligi
klassik va zamonaviy statistik dasturlar yordamida tahlil gilinganligi, nufuzli ilmiy
nashrlarda chop etilganligi, Respublika va xalgaro ilmiy-amaliy anjumanlarda
muhokama qilinganligi, tadgigotning amaliy natijalari vakolatli davlat tashkilot va
tegishli vazirliklar tomonidan tasdiglanganligi bilan izohlanadi.

Tadqgigot natijalarining ilmiy va amaliy ahamiyati. Tadgigotning ilmiy
ahamiyati,  shirinmiya  yordamida  sho‘rlangan  tuproglar  mikroflorasi
yaxshilanganligi va ekologik gayta tiklanganligi, o‘simlikning ildizidan ajratib
olingan Bacillus turkumiga mansub azot to‘plovchi bakteriyalarning yangi
shtammlaridan tuprog-iglim sharoitga mos va tuproq ekologiyasini yaxshilash,
sho‘rlangan yerlarni ekologik gayta tiklashda foydalanishning ilmiy-fundamental
asoslarini ishlab chigilganligi bilan izohlanadi.

Tadqgiqot natijalarining amaliy ahamiyati sho‘rlangan tuproglar mikroflorasini
yaxshilashda shirinmiya o‘simligidan foydalanilganligi, undan mikrobiologik
usullar yordamida ajratib olingan yangi bakteriya shtammlari o‘simliklarning o‘sishi
va rivojlanishi hamda biologik azotfiksatsiya jarayonining jadallashtirilganligi
hamda tuproq bioekologiyasi va unumdorligi yaxshilanib, hosildorlik oshganligi,
ekin maydonlarining ekologik holati gqayta tiklanganligi bilan izohlanadi.

Tadgiqot natijalarining joriy qilinishi. Glycyrrhiza glabra L., o‘simligining
ildiz tizimidan bakteriya shtammlarini ajratish va ulardan sho‘rlangan
tuproglarning bioekologiyasini yaxshilash bo‘yicha olingan natijalar asosida:

Shirinmiya ekish texnologiyasi va ildiz tizimidan ajratib olingan bakteriya
shtammlari asosida yaratilgan “Mikrobiovak™ biopreparatidan Sirdaryo viloyatida
Boyovut tumanining “Boyovutlik zahmatkash yeri” va “Ezgu niyat samarasi”
fermer xo°‘jaliklari, Mirzaoobod tumanidagi “Oxunboboyev” SIU hududida “Bek
cluster” MChJning turli darajada sho‘rlanish tufayli foydalanishdan chiqib ketgan
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100 gektar yer maydonlarini ekologik gayta tiklashda foydalanilanilgan
(O‘zbekiston Respublikasi Qishloq xofjaligi vazirligining 2025-yil 2-iyundagi
05/06-02-554-son ma’lumotnomasi). Natijada, tuproq hajm massasi 1,36 dan 1,21
g/sm?3, solishtirma massasi 2,68 dan 2,47 g/sm3ga yaxshilangan, tuproq g‘ovakligi
o‘rtacha 50% dan 55% ga, mikroorganizmlar va ularning biologik faolligi 50,2%ga
oshishi hisobiga ekologik holatni yaxshilash imkonini bergan.

Shirinmiya ildizidan ajratib, tozalab olingan Bacillus halotolerans, Bacillus
subtilis, Bacillus licheniformis bakteriya shtammlarni genetik jihatdan asoslab,
Xalgaro Gen Bank - NCBI bazasiga OR164401.1, OR164402.1, OR164428.1 ID

ragamlari bilan  joylashtirilgan (https://www.ncbi.nIm.nih.gov/nuccore/OR164401.1;
https://www.ncbi.nlm.nih.gov/nuccore/OR164402.1; https://www.ncbi.nlm.nih.gov/nuccore/OR164428.1).

Natijada, ushbu yo‘nalishdagi tadqiqotlarda foydalanish imkoniyati paydo bo‘lgan.

Mirzaobod tumanida “Bek klaster” MCHJ QKga qarashli 150 gektar
sho‘rlangan yer maydonida shirinmiya ildiz tizimidan ajratib olingan bakteriya
shtammlari asosida yaratilgan “Mikrobiovak™ biopreparatidan bug‘doy va g‘o‘za
yetishtirishda foydalanilgan (O‘zbekiston Respublikasi Ekologiya, atrof-muhitni
muhofaza qilish va iqlim o°zgarishi vazirligining 2025 - yil 19 - apreldagi 03-03/1-
03/3-3793-son ma’lumotnomasi). Natijada bug‘doy urug‘ining unuvchanligi
75%dan 90%ga, chigitning unuvchanligi 70%dan 85%ga, o‘rtacha hosildorlik
ko‘rsatkichi bug‘doyda gektariga 33 sentnerdan 40 sentnerga, paxta hosildorligini
28 sentnerdan 35 sentnerga oshirish imkonini bergan.

Tadqiqot natijalarining aprobatsiyasi. Mazkur tadqiqot natijalari jami 14 ta
ish, jumladan, 4 ta xalgaro va 4 ta respublika ilmiy-amaliy anjumanlarda ma’ruza
qilingan hamda muhokamadan o‘tkazilgan.

Tadqiqot natijalarining e’lon qilinishi. Dissertatsiya mavzusi bo‘yicha jami
14 ta ilmiy ish chop etilgan, shundan, O‘zbekiston Respublikasi Oliy attestatsiya
komissiyasining doktorlik dissertatsiyalari asosiy ilmiy natijalarini chop etish
tavsiya etilgan ilmiy nashrlarda 6 ta maqola, jumladan, 4 tasi respublika va 2 tasi
xorijiy jurnallarda nashr etilgan.

Dissertatsiyaning hajmi va tuzilishi. Dissertatsiya tarkibi kirish, beshta bob,
xulosalar, foydalanilgan adabiyotlar ro‘yxati va ilovalardan iborat. Dissertatsiyaning
hajmi 119 betni tashkil etadi.

DISSERTATSIYANING ASOSIY MAZMUNI

Dissertatsiyaning kirish gismida olib borilgan tadgigotlarning dolzarbligi va
zarurati asoslangan, magsadi va vazifalari, obyekt va predmetlari tavsiflangan,
respublika fan va texnologiyalari rivojlanishining ustuvor yo‘nalishlariga mosligi
ko‘rsatilgan, ilmiy vyangiligi va amaliy natijalari bayon qilingan, olingan
natijalarning ilmiy va amaliy ahamiyati ochib berilgan, tadgiqot natijalarini
amaliyotga joriy qgilish, nashr etilgan ishlar va dissertatsiyaning tuzilishi bo‘yicha
ma’lumotlar keltirilgan.

Dissertatsiyaning “Sho‘rlangan tuproqlar mikroflorasini yaxshilash va
ekologik gayta tiklashda mikrobiologik yondashuvlar” deb nomlangan | bobi
degradatsiyaga uchragan yerlarni ekologik qayta tiklash va unumdorligini oshirishda
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o‘simlik resurslaridan foydalanish bo‘yicha adabiyotlar manbalaridan olingan
tadqgiqgotlar natijalarining tahlili batafsil bayon gilingan.

Adabiyotlarda o‘simliklarni o‘sishi va rivojlanishini stimullovchi rizosfera
bakteriyalarini PGPR (plant growth—promoting rhizobacteria), o‘simliklarni o‘sishi
va rivojlanishini tezlashtirish xususiyatiga ega ekanligi bilan izohlanganligi hamda
Bacillus turkumi vakillari o‘simliklarning o‘sishi va rivojlanishini stimullovchi,
ularni kasalliklardan himoyalovchi vositalar sifatida qishloq xo‘jalik amaliyotida
keng foydalanib kelinishi bilan bog‘liq ma’lumotlar tahlil gilingan.

Dissertatsiyaning “Glycyrrhiza glabra L., ning tuproqg mikroflorasi va
ekologik tizimiga ta’siri hamda ildiz tizimidan bakteriya shatammlarini ajratib
olish” deb nomlangan Il bobida tadgiqot obyektlari va usullari to‘g‘risida
ma’lumotlar berilgan.

Tadqiqot obyekti sifatida shirinmiya (Glycyrrhiza glabra L.) o‘simligi va
undan ajratib olingan Rizobakteriya shtammlari tanlab olingan. G.glabra ning
sho‘rlangan tuproglar ekologiyasi va mikroflorasini yaxshilanish asosida
unumdorlik ko‘rsatkichlarini ortishi bilan bog‘lig skriningini o‘rganishdagi metodlar
bayon gilingan. Glycyrrhiza glabra L., ildizidan ajratib olingan bakteiyalarning
genomi va klassifikatsiyalash uchun “identifisation of basteria by use 16S rRNA
Gene Sequense-Based method” usulidan, buning uchun esa L16S-V4 va
V4 1492R praymerlardan foydalinildi. 16S rRNK genining gisman ketma-ketligi
1,0 mL DNA Sequensing-Big Dye Terminator Sysle Sequensing-Ready ABI Prism
(Version 3) yordamida amalga oshirilgan. Suningdek, Glycyrrhiza glabra L.,
ildizidan ajratib, identifikatsiya qilingan bakteriya shtammlaridan tuproq
ekologiyasini yaxshilashda ahamiyatli hamda o‘simliklarni o‘sishi va rivojlanishini
avjlantiruvchi, patogenlariga qarshi ta’sir etuvchi ekologik xavfsiz preparat yartish
usullari gayd etilgan

Dissertatsiyaning  “Glycyrrhiza glabra L., ildiz mikroflorasining
mikrobiologik, biokimyoviy tahlili hamda molekulyar identifikatsiyasi” deb
nomlangan Ill bobida Glycyrrhiza glabra L., ning ildiz tizimidan bakteriyalarni
ajratish va ularning kimyoviy, biokimyoviy hamda molekulyar-genetik tahlil gilish
natijalarining bayoni keltirilgan.

Tadqiqotlar davomida Glycyrrhiza glabra L., ekilib, ekologik qayta tiklanish
darajasida bo‘lgan ekin maydoni tuproq mikroflorasi tarkibidan mikrobiologik
usullar yordamida o‘simliklarning o‘sishi va rivojlaishini stimullovchi istigbolli
bakteriya shtammlarini ajratib olindi. Buning uchun muayyan ahamiyatga ega
bo‘lgan bakteriyalarning rivojlanish darajasini bilgan holda alohida-alohida ozuqa
muhitlar (pepton, susla, chapeka, Getchinson, Gauze) tayyorlanildi. Olingan tuproq
namunasi (1 g) tayyorlangan ozuqgalarga alohida-alohida (10 ml.dan) kolbalarga
solindi va xona haroratida 30 dagiga davomida 160 grm.min. sheykerda chayqatildi.

Shundan so‘ng hosil bo‘lgan suspenziyadan 10® hujayra/ml gacha bo‘lgan o‘n
barobar suyultirilgan massa tayyorlandi. 103, 10% 10° 10° marta suyultirishlardan
har biridan 0,1 ml dan olinib, Petri idishlariga go‘sht-pepton yoki peptonli agar (PA)
eshbi, susla, chapeka, getchinson va gauze ozuga muhiti yuzasiga 28-30°C
haroratda termostatda inkubatsiya gilindi.
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Yuqorida nomlari Kkeltirilgan suyuq
ozuga mubhitlarida suspenziyasi
tayyorlangan tuproq namunalari tegishli
ozuga  muhitlarga  ekildi. Eshbida
tayyorlangan suspenziya Petri idishidagi
agarli eshbi ozuga muhitida, suyuq gauze
ozuga muhitida tayyorlangan tuprog
suspenziyasi agarli gauze ozuga muhitiga
inkubatsiya  qilindi. Petri idishlari
termostatga ammonifikatorlarni  aniglash
uchun 2 kun, oligonitrofillar, azot X s
fiksatorlarini  aniglash uchun 7  kun, 1-rasm. Turli ozuga muhitlarida
aktinomitsetalar ~ uchun  10-15  kun, aniglangan mikroorganizmlar
sellyuloza  parchalovchi  bakteriyalarni
aniglash uchun 20 kun davomida saglandi va har kuni kuzatib borildi.
Mikroorganizmlar sonini aniglash Makkredi jadvaliga muvofiq amalga oshirildi
(1-jadval).

1-jadval
Tadgiqot hududi tuproglarida mikroorganizm guruhlarining migdori
(1gr tuprogda).Boyovut tumani “G*“alaba” SIU.

v E 8 5 | . 52 | ¢ 2
s8ce8 £ |sx5. £ |E. Bs| 2884
T/r 3520 E © f23s = 2Z E<| 5Sc=
fegE& X S |SEE 5 |€® g8 <35 ¢E5
£'a £ c N g < < < » 8
1-namuna - 7 x 10* 4 x10% 2x10% | 152 | 154 28 x10*
2-namuna 34 6 x10° 3 x10* 184 99 123 16 x10°
3-namuna 28 5 x10° 2 x10* 103 84 94 14 x10?
4-namuna 15 4 x10? 2 x10° 12 47 61 34

Jadvalda ifodalangan natijalarga ko‘ra 1-tuproq namunasida aerob selluloza
parchalovchi mikroorganizmlar soni eng ko‘p miqdorda (KHB/gr 28x10%) va
fosformobilizatsiyalovchi  mikroorganizmlar uchramasligi  aniglandi. 2-tuproq
namunasida ham azotfiksatorlar va aktinomitsetalar 1-namunaga nisbatan miqdori
kamligi ma’lum bo‘ldi. 4-namunada mikroorganizmlar juda kam uchrashi kuzatildi
(1-rasm).

Ushbu rasmdan ham ko‘rinib turibdiki 4-namunadagi tuprogda
mikroorganizmlar soni juda past ekanligi, 1-namunada esa mikroorganizmlar soni
qolganlarga nisbatan yuqori bo‘lganligi ma’lum bo‘ldi. 2-3 namanularda ham
nisbatan bir-biriga yaqin ko‘rsatkichlarni qaytd etdi.

Glycyrrhiza glabra L., ildiz tizimida rizosfera bakeriyalar bo‘lib, tadqiqotlar
davomida bu bakteriyalar kulturalangan ozuqa muhitda ham yuqorida gayd qilingan
istigbolli va ahamiyatli bakteriyalar yaxshi rivojlandi. Zararli bakteriyalar va
zamburug‘lar esa rizosfera bakteriyalari atrofida rivojlanmadi. Bundan shunday
xulosa qilindiki, rizosfera bakteriyalar bilan hamkorlikda (simbiotik) rivojlanish
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xususiyatiga ega bo‘lib, boshqa =zararli bakteriya va zamburug‘larga nisbatan
antogonistik ta’sir etish xususiyatiga ega ekan (2-rasm).
Tuprogning sho‘rlanishi sharoitida o‘simliklar rizosferasi mikroorganizmlari
o‘simliklarning o‘sishi va rivojlanishini avjlantiruvchi blologlk faollikni namayon
qlldl Ajratilgan  izolyatning tozaligi '
mikroskopiya  usulida  o‘rganilganda
gomogen izolyat ekanligi va mayda
tayoqchasimon bakteriyalardan iboratligi
mikroskop ostida ko‘rindi (3-rasm).
Mikroskop ostida faol bakteriya
hujayralari ko‘rilganda, ularni juda tez
harakat qilishi kuzatildi. Bakteriyalarning
o‘sish optimum harorati 28 C va pH
mubhiti 7,2 ekanligi gayd etildi. Bakteriya

izolyatining morfokultural xususiyatlari 2-rasm. Bacillus licheniformis,
orqali ularni dastlabki rizosfera bakteriya Bacillus holotolerans va Bacillus subtilus
avlodlari ekanligi aniglandi. yaxshi antagonist xususiyatini namoyon

gilganligi

"

3-rasm. Glycyrrhiza glabra L. rizosferasidan ajratilgan bakteriyaning ko‘rinishi

1 RF-20AXS Ex350nm Em:450nm
2 PDA Multi 1 254nm,4nm
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4-rasm. Bakteriyali suyuqglik tarkibidagi gibberellin fitogarmonining faollik ko‘rsatkichi
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Bakteriyadan ajraladigan gibberellen fitogormoni suyuqlikdagi faolligi asosida
Y SSXda o‘rganildi (4-rasm).

YSSX yordamida olingan ma’lumot 1,147 mg/ml da ekanligi va bu bir litr
hisobida 115 mg gibberilen fitogormoni borligini ko‘rsatdi. YSSXda aniqglanilgan
gibberellen GK-1 standarti bilan bir xil faollikni berdi (4-rasm).

DNK-DNK gibridizatsiyasi va 16S rRNK geni nukleotid ketma-ketliklarini
o‘rganish asosida substratdan ajratib olingan bakteriya shtammlari o‘rtacha 60-70%
bir-biriga o‘xshash bo‘lishi, 16S rRNK geni tahlili natijalari bo‘yicha nukleotid
ketma-ketlikligi 97,5-99,9% muvofiqlikda bo‘lishi qayd etildi.

Bunda Glycyrrhiza glabra L., ildizpoyasidan ajratib olingan bakteriyalar,
xususan, Bacillus avlodiga mansub B.licheniformis, B.subtilis va B.halotolerans
shtammlarining filogenetik o‘rnini aniglash mumkin bo‘ldi.

Sekvenirlash natijasida olingan 16S rRNK ketma-ketliklari o‘rganilgan
shtammda GenBank dagi shtammlar B.licheniformis, B.subtilis va B.halotolerans
turlari shtammlari Bacillus turkumi turlari bilan o‘zaro muvofiq kelishini, ya’ni 89-
99% o‘xshashlik mavjudligi va ma’lumotlar bazasidagi referentlangan shtammlar
16Sr RNK ketma-ketliklari bilan yaqin kelishi ularning filogenetik yaqin tur
ekanligini hamda 16S rRNK geni ketma-ketliklari bo‘yicha shoxlanish BLAST
tahlili asosida aniglanib, 99% o‘xshashlikni ko‘rsatdi. Bunda G.glabra
ildizpoyasidan ajratib olingan bakteriyalar, xususan B.licheniformis, B.subtilis va
B.halotolerans shtammlarining filogenetik o‘rni aniglandi.

PZR mabhsulotining gel elektroforez yordamida tahlili. PZR mahsuloti 1.5%
agaroza gelida elektroforez qilindi.

1465 (bp) nukleotid juftligidagi PZR i 06 & e

mahsuloti geldan kesib olindi (5-rasm) "
va maxsus geldar! tozalovchi fil.trli 10hp w e 1::.':;_, PZR fragmenti
to‘plamlar (QIAquisk Gel Extrastion ‘ 5
Kit) yordamida tozalandi. B G g

Sekvens gilish. PZR mahsulotlari
Sa_nger metOdlda nUKIetl_d kef[ma-ketllgl 5-rasm. PZR na’munalarining 1.5%agaroza gelida
aniglandi. Bunda quyidagi praymer tahlili. M- marker 250 bp (DNA ladder); #2-6 - Bakteriya
jufligidan foydalanildi: namunalari

1) 16S-V4_27F AGAGTTTGATCMTGGCTCAG;
2) 16S-V4 1492R TACCTTGTTACGACTT,;

Olingan sekvens natijalari Sequensher 5.1 software yordamida tahlil gilindi.
Yugorida bayon qilingan sekvens natijalart NCBI ma’lumotlar bazasidan foydalanib
tahlil qilindi. Olingan DNKning sifati va kontsentratsiyasi Nanodrop
spektrofotometri (Thermo Fisher Ssientifis, AQSh) yordamida baholandi. PZR
mahsulotlari yordamida olingan ketma-ketliklar BLAST yordamida NCBI
ma'lumotlar bazasidagi mos ketma-ketliklari bilan solishtirildi. Filogenetik tahlil
MEGA X dasturi yordamida o‘tkazildi va filogenetik daraxt topologiyasining
mustahkamligini baholash uchun bootstrap tahlili (1000 ta takroriy) bilan go‘shish
usuli yordamida filogenetik daraxt shakllantirildi (6-rasm).
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6-rasm. Bacillus turlari o‘rtasidagi munosabatlarni ko‘rsatadigan filogenetik daraxt.

— AB192294.2 Bacillus subtilis gene for 16S rRNA partial sequence

—— LC557811.1 Bacillus subtilis S4gb gene for 16S rRNA partial sequence

LN995742.1 Bacillus mojavensis partial 16S rRNA gene isolate T4.2 H

—— @ OR164428.1 Bacillus licheniformis strain GDUE.Biol 16S rRNA gene partial sequence

—— LC735022.1 Bacillus licheniformis AB1 gene for 16S rRNA partial sequence

— LC799634.1 Bacillus thuringiensis BSP-06 gene for 16S rRNA partial sequence

— —— LC178545.1 Bacillus thuringiensis gene for 16S rRNA partial sequence isolate: X-1

@ OR164402.1 Bacillus subtilis strain GDUE.Biol 16S rRNA gene partial sequence

LC785682.1 Bacillus halotolerans strain 7 gene for 16S rRNA partial sequence

LC785679.1 Bacillus halotolerans strain 4 gene for 16S rRNA partial sequence

@® OR164401.1 Bacillus halotolerans strain GDUE.Biol 16S rRNA gene partial sequence

LT221166.1 Bacillus mojavensis partial 16S rRNA gene isolate AT1IRS16

Ajratilgan shtammlar ko‘k rangda ko‘rsatilgan

16S rRNK gen ketma-ketligidan tuzilgan filogenetik daraxt ajratilgan bakteriya
shtammlari va muayan Bacillus turlari o‘rtasidagi munosabatlarning to‘liq

ko‘rinishini ta‘minlaydi. Bootstrap giymatlari daraxtdagi shoxlarning ishonchlilik
darajasini ko‘rsatadi, 70%dan yuqori qiymatlar odatda ishonchli hisoblandi.
B.licheniformis, B.subtilis va B.halotolerans turlarining 16S rRNK geni ketma-
ketliklari National Senter for Biotechnology Information (NCBI) bazasida tekshirib

ko‘rilganda, Bacillus sp.
GDUE.Biol  shtammi  100%
o‘xshashlik bilan B.licheniformis
turiga, Bacillus sp. GDUE.Biol 2
shtammi esa 99,91 %
o‘xshashlik bilan B.subtilis va
B.holotolerans bakteriya
turlariga.  va  Bacillus  sp.
GDUE.Biol 3 shtammi 99,60 %
o‘xshashlik bilan B.holotolerans
turlariga  o‘xshash  ekanligi
aniglandi. Ushbu shtammlarning
16S rRNK genlari ketma-ketligi
NCBI ma’lumotlar bazasiga
joylandi  va  B.licheniformis
GDUE.Biol OR164428.1

100
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Faollik ke'rsatkichi

Lo S e s |

G.glabra ildizdan ajratilgan B.licheniformis, B.subtilis,
B.halotolerans. bakteriya shtammlarining Proteaza, Amilaza,
Sellyulaza fermentlarining faollik ko*rsatkichlari
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7-rasm. Bacillus licheniformis, Bacillus subtilis, Bacillus
halotolerans. bakteriya shtammlarining Proteaza,
Amilaza, Sellyulaza fermentlarinig faollik ko‘rsatkichlari
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B.subtilis GDUE.Biol OR164402.1 va B.holotolerans GDUE.Biol OR164401.1
registratsion ragamlar olindi.

Bakteriya shtammlarining faolligi ular ishtirokida amalga oshadigan biologik
jarayonlar bilan tavsiflanadi. Garchi, tabiatda modda va energiya almashinuvi
bakteriyalarning mavjudligi bilan qgayd etilsada, lekin, ularning faolligi
hujayrasidagi fermentlarning miqdoriy va faollik ko‘rsatkichlari asosida baholandi.

B.licheniformis, B.subtilis, B.halotolerans shtammlarining organik moddalarni
parchalash va tuprogdagi ozuga moddalarining mavjudligini  oshirish
imkoniyatlarini baholash uchun ferment faollik darajalari o‘rganildi (7-rasm).

Proteazalar, amilazalar va sellyulalar fermentlari murakkab organik
birikmalarni o‘simliklar o‘zlashtira oladigan oddiyroq shakllarga ajratishda muhim
rol o‘ynaydi. Ushbu fermentlarning faolligini o‘lchash orqali ushbu shtammlarning
tuproq unumdorligiga  va
o‘simliklarning  oziglanishiga
hissa qo‘shish ko‘rsatkichlarini
baholash mumkin bo‘ldi. Bu
o‘simliklarning  o‘sishi  va
qishloqg  xo‘jaligini  barqaror

B. Licheniformis
B. Subtilis ) " “a
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w=fle==B. Halotolerans ~ o
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rivojlantirishda muhim s ol
ahamiyatga egadir. 3, g
B.licheniformis, B.subtilis, =~ |
B.halotolerans shtammlarining T | . ‘ . _
[ : : [P T 0 2 4 0 8 10 12
o‘simliklarning  o‘sishi  va H a £ ¢ a 1 a ¢
”_Vojlan!shm' . _G-g_'ak_’ra 8-rasm: Bacillus licheniformis, Bacillus subtilis, Bacillus
mho”_a”_nmg rivojlanishida  pajotolerans shtammlarining o‘simliklarning o‘sishi va
kuzatildi (8-rasm). ) rivojlanishiga ta’siri (12 haftalik davr mobaynida o‘simlik
Ollngan natljalardan balandligi, ildiz uzunligi va biomassasi o‘lchandi)

ma’lum  bo‘ldiki, B.subtilis
boshga shtammlarga nisbatan yuqori faollikni namayon qilishi asosida o‘simlik
nihollarining o°‘sishi boshgalariga nisbatan yuqori bo‘ldi.

Dissertatsiyaning “Sho‘rlangan tuproqlarni ekologik gayta tiklash va
mikroflorasini yaxshilashda Glycyrrhiza glabra L., ning ahamiyati” deb
nomlangan IV bobida Glycyrrhiza glabra L., dan foydalanish asosida sho‘rlangan
tuproq bioekologik xossalarini yaxshilash bilan birga tuproq tarkibida gumus
miqdorini oshirish hamda mikroflorasini boyitish bo‘yicha olib borilgan tadqiqot
natijalari va ularning tahlili bayon etilgan.

Amalga oshirilgan tadqiqot natijalari shuni ko‘rsatdiki, 1 g tuprogda umumiy
holda 212x10°® dona mikroorganizmlar mavjud ekan. Bu ko‘rsatkich, tuprogning
biologik faollik darajasi juda past va o‘simliklarning rivojlanishi hamda tuprogning
gumus miqdorining ham talabga javob bermasligiga muhim asos bo‘lishi qayd
etildi. Aniglangan mikroorganizmlar miqdorining 51,3% ni sporaliliar tashkil etdi.
Mikroskopik zamburug‘lar miqdori 1 g tuproqda 7 donani, achitqilar 115x102,
aktinomitsetlar 25 tani, azotfiksatorlar 5 donani va aerob sellyuloza parchalovchi
mikroorganizmlar 103x10° donani tashkil etdi.
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Glycyrrhiza glabra L., ekish uchun tanlangan maydon tuprog‘ining
sho‘rlanishi tufayli 30 yildan ko‘proq vyillar davomida ishlab chiqarishda
foydalanilmay kelingan. Yer maydonida mikroskopik zamburug‘larlar miqdori 1 g
tuproqda 20 donani, achitqilar 340 x10°, aktinomitsetlar 56 tani, azotfiksatorlar 30
donani va aerob sellyuloza parchalovchi mikroorganizmlar 632x108, chumoli
kislotani parchlovchi mikroorganizmlar 28 x 10° donani tashkil etadi.

Olib borilgan tadqiqot natijalari ko rsatdiki, Glycyrrhiza glabra L., ekilgan 1-5
yillik maydonlar profillarida (qatlamlarida), garchi, zamburug‘lar miqdori sezilarsiz
darajada o‘sib borgan bo‘lsada, ozuqa miqdorining mavjudligiga nisbatan kam
ko‘rsatkichni tashkil etdi. Tuproq profillari kesimida tarkibidagi mikroskopik
zamburug‘lar miqdori o‘rtacha 4,2x10%-5,5x103 KHB/g ni tashkil etdi (2-jadval).

2-jadval

Tadgiqot hududi tuproglarida mikroorganizm guruhlarining migdori
(1g tuproqda, dona)

No Sporali- | Mikroskopik | Achitgi- | Aktinomitset- | Azotfiksator- | Aerob selluloza
B lar zamburug'lar lar lar lar parchalovchilar

1| 6x10° 4,2 x10° 2 x10° 82 2x10° 28 x10°

2 | 6x10* 5,5 x10® 180 43 3x10% 16 x10*

3 | 6x103 4 x10° 238 76 12x10° 14 x10*

Ushbu jadvalda keitirilgan natijalarga ko‘ra 1-tuprog namunasida aerob
selluloza parchalovchi mikroorganizmlar soni eng ko‘p miqdorda (KOE/g 28 x10%)
ekanligi aniglandi. 1-2 tuproq namunasida . = -
azotfiksatorlar va aktinomitsetlar juda kam
uchrashi, 3-tuproq namunasida
azotfiksatorlar ~ 12x10° va  1-tuproq
namunasida aktinomitsetlar 82ta, 2-tuproq
namunasida sporalilar dominantlik gilishi
(KOE/6 x 10*) kuzatildi (9-rasm).

Tadqiqotlar shirinmiyani etishtirishda
oligonitrofillar miqdorini oshishini ko‘rsatdi.
Bu yerda azot va uglerod shaklari umuman
mikrofloraning raqobat predmetiga aylanadi.

Bu holatni tuprogning shakllanishida
jjobiy omil deb hisoblash lozim, chunki,
tarkibida azot va uglerod mavjud
birikmalarning aylanishida, bog‘langan C va Njni o‘zlashtirish va ularni mikrob
plazmasi shaklida qayd etish jarayonida, oligonitrofillar unumdorlikni saqlovchi
omil sifatida muhim rol o‘ynaydi (10-rasm).

Tuproq tarkibida oligonitrofillar jiddiy qiymatlarni tashkil etdi va tuproq profili
bo‘yicha kesmalarda dastlab 110 x 10° dan 96 x 10* gacha, sho‘rlangan tuproq
sharoitida esa 360 x 10*dan 108 x 10* KHB/g qiymatigacha ko‘rsatkichda aniqlandi.
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Tahlil natijalari
. a . at Ja a _ga Glycyrrhiza glabra L. ekilgan sho‘rlangan tuproqlarda yillar
ko‘ra shuni qayd etish kesimida oligonitrofillarning miqdoriy ko‘rsatkichlari

mumkinki, sho‘rlanish 2000007
tufayli ishlab shigarishda 400000 &
uzog yillar davomida ;
foydalanilmagan ekin 300000 1
maydonlariga ~ G.glabra
ekilganda yillar kesimi
davomida  tuproglarning
haydalma gatlamida (0-40 o f
sm) azotfiksatsiyalovchi ;
bakteriyalar soni ortib T, _ _ _
borgan. 5-yilda H0-10sm ®10-20sm B20-30sm @30-40 sm
azotfiksatsiyalovchi

biologik faol bakteriyalar 10- rasm. Glycyrrhiza glabra L. ekilgan sho‘rlangan tuproqlarda
miqdori o‘rtacha 4 X 104 yillar kesimida oligonitrofillarning miqdoriy ko‘rsatkichlari
tagasha ortgan.

Dissertatsiyaning “Rizosfera bakteriya shtammlari asosida biopreparat
yaratish va undan amaliyotda foydalanish imkoniyatlari”, deb nomlangan V
bobida Glycyrrhiza glabra L., o‘simligi ildiz tizimidan ajratib olingan rizosfera
bakteriya shtammlaridan preparat olish texnologiyasi va preparatdan amaliyotda
foydalanish istigbollari bo‘yicha tadgigot natijalari bayoni keltirilgan. Olib borilgan
tadqiqot natijalariga ko‘ra bakteriyalarini o‘simlikning o‘sishi va rivojlanishiga
nisbatan samaradorlk ko‘rsatkichlari nisbatan
yuqori bo‘lishi qayd etiladi. Antogonistik
xususiyatlariga ko‘ra esa, ularning energetik
samarasi mavjudligi aniqglandi. Bakteriyalarni
o‘simliklarning  o‘sishi  va  rivojlanishiga
ta’sirini e’tiborga olgan holda mikrobiopreparat
yaratish bo‘yicha xulosaga kelindi. Shunga
ko‘ra Glycyrrhiza glabra L., o‘simligi ildiz
tizimidan ajratib olingan rizosfera bakteriya
shtammlarini ozuga muhida 0‘zaro
munosabatini anigladik (11-rasm). Ma’lumotlar
va rasmdagi holatdan ko‘rinadiki, bakteriyalar
izolyatlarining o‘zaro bir-biriga nisbatan
antoganistik munosabatda bo‘lmagan holda
rivojlanishi kuzatildi.

Olingan natijalar asosida Glycyrrhiza glabra L., ildiz tizimidan ajratib olingan
rizosfera bakteriyalar kompleks ta’sir etuvchi xususiyatlari asosida mikrobiologik
ta’sir etuvchi majmua — biologik preparat olish imkoniyati paydo bo‘ldi. Ushbu
preparatning nomini “Mikrobiovak” deb nomladik. Ushbu mikrobiologik preparat
yordamida bug‘doy, paxta va Glycyrrhiza glabra L., urug‘iga ishlov berilganda

200000 4

KOE/g

100000 f

11-rasm. Bakteriyalarning
o‘zaro munosabat
ko‘rsatkichlari
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jjobly natijani ko‘rsatdi. “Mikrobiovak” biopreparatini ishlab chigarishning
laboratoriya reglamenti va texnologik sxemasi ishlab chigildi (12-rasm).

Y YR R

12-rasm. “Mikrobiovak” biopreparatini ishlab chiqarishning texnologik sxemasi

Biopreparat quruq mahsulot, pastasimon va suyuq holda ishlab chiqariladi.

Biopreparatni tayyorlashda yuqorida keltirilgan talab va bosqichlarga rioya
qilingan holda tajriba tadqiqotlari olib borildi.Bakteriya shtammlarining
konsortsiumidan iborat biopreparatni ishlab chigarishning sxematik ketma-ketligi
texnologiyada aks ettirildi. Biopreparat tarkibiga kiruvchi bakteriya shtammlarini
o‘stirishda 30-32°C haroratda 7 kun davomida turli xil ozuga mubhitlaridan
foydalanildi. Olingan natijalarga ko‘ra yartilgan “Mikrobiovak” biopreparatini
gishloq xo°jaligida foydalanish istigbolli ekanligi to‘g‘risida xulosa gilindi.

XULOSALAR

“Shirinmiya Glycyrrhiza glabra L., o‘stirish orqali sho‘rlangan tuproqlar
mikroflorasini yaxshilash” mavzusidagi biologiya fanlari bo‘yicha falsafa doktori
(PhD) dissertatsiyasi yuzasidan olib borilgan tadgiqotlar natijasida quyidagi
xulosalar tagdim etildi.

1. Glycyrrhiza glabra L., o‘simlik ildiz tuganak gismidan 6 ta endofit
bakteriya izoliyatlari ajratib olindi va 3 ta izoliyat shirinmiyaning unuvchanligiga va
poyaning rivojlanishi, gibberellin fitogarmoni sentez qilishi hamda antagonistik
xususiyatlariga nisbatan istigbolli deb tanlandi.

2. Glycyrrhiza glabra L., o‘simligining ildiz tizimidan ajratib olingan
bakteriyalar 16S rRNK geni nukleotid ketma-ketliklarini o‘rganish asosida Bacillus
avlodiga mansub Bacillus licheniformis, Bacillus subtilis, Bacillus halotolerans
turlari ekanligi va BLAST tahlili asosida 99% o‘xshashligi aniqlanib, filogenetik
shajara daraxti shakllantirildi.
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3. Glycyrrhiza glabra L., ekilib, ekologik qayta tiklangan sho‘rlangan tuproq
tarkibi gatlamlari bo‘yicha mikroorganizlar soni aerob selluloza parchalovchi
bakteriyalar 28 x10* uchrashi va sporali bakteriyalar 6 x10° eng ko‘p uchrashi
ma’lum bo‘ldi.

4. Glycyrrhiza glabra L., ekilgan maydonlar tuprog‘i tarkibida nitrifikatorlar
hamda oligonitrofillar miqdorini oshishini va oligonitrofillarning tuproq profili
bo‘yicha kesmalarida dastlab 110x10° dan 96x10* gacha, sho‘rlangan tuproq
sharoitida esa 360x10* dan 108x10* KHB/g qgiymatigacha ko‘rsatkichda bo‘lishi
bilan tuproq bioekologiyasini yaxshilanishiga ijobiy ta’sir etishi aniglandi.

5. Boyovut tumani “G*‘alaba” SIU va Mirzaobod tumani “Oxunboboev” SIU
tuproglari o‘rganilganda tuprog hajm massasi 1,36 dan 1,21 g/sm3, solishtirma
massasi 2,68 dan 2,47 g/sm®ga yaxshilangan, tuproq g‘ovakligi o‘rtacha 50 % dan
55% ga, mikroorganizmlar va ularning biologik faolligi 50,2 % ga oshishi hisobiga
ekologik holati hamda gumus miqgdori yaxshilash imkonini berdi.

6. Sho‘rlanish tufayli foydalanishdan chigib ketgan ekin maydonlariga
ekilgan Glycyrrhiza glabra L., ildiz tizimidan mikrobiologik usullar asosida tuproq
bioekologiyasini yaxshilanishida ahamiyatli bo‘lgan ajratib olingan bakteriyalardan
yil davomida o‘rtacha hisobda 115 mg gibberellin fitogormoni hamda 1,42 mg/gr
asparagin, 0,61 mg/gr serin, 0,59 mg/gr tirozin aminokislotalari ajralishi aniglangan.

7. Glycyrrhiza glabra L., ildiz tizimidan ajratilgan bakteriyalar asosida
“Mikrobiovak™ biopreparati yaratildi hamda g‘o‘za o‘simligini unib chiqishi va
vegitatsiya jarayonida preparatning ta’sir mexanizimlari o‘rganildi. Biopreparatning
igtisodiy samaradorligi xorij davlatlaridan olib kelinayotgan preparatga nisbatan
48 % arzonligi ma’lum bo‘ldi.
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BBEJAEHMUE (annotamus quccepranun nokropa (PhD) dpumocodun)

AKTYaJIbHOCTh M BOCTPEOOBAHHOCTH T€MbI IMCCEPTALMU. DKOJIOTHYECKas
CUTyallusi B MUpE YCyryOJsieTcsl U3-3a MOBBIILIECHUS YPOBHSI 3aCOJIEHHOCTH MTOYBBI U
YBEIUYEHUEM O00BbEMa BBIBOJUMBIX U3 CEIIbCKOXO3SIMCTBEHHOIO HCIOJIb30BAaHUS
seMenb’. COOTBETCTBEHHO, MCIIOJIB30BAHKME IPHUPOAHBIX PECYPCOB, B TOM YHCIE
MHKPOOPIaHU3MOB B CBSA3U C DKOJIOTMYECKHM BOCCTAaHOBJIIEHUEM JETPATUPOBAHHBIX
3eMeb W MOBBIIIEHUEM IUIOAOPOJUS IMOYB JJSl YIyYIIEHUS OMOIKOIOrMYeCKON
CUCTEMBI SBIISIETCS OAHUM M3 AaKTyalbHBIX BOIPOCOB. M3-3a rio0anbHBIX
KJIMMAaTUYECKUX M3MEHEHUMH, MPOUCXOAIIUX B MHUPE, DKOJIOTMYECKON CHTyaluu-
JErpafalyu 3eMeib NPUBOIAT K TOMY, YTO IIOYTH 2 MUAJIIIMApAA FEKTAPOB 3€MJIA BO
BCEM MMPE CTaHOBSATCS HENPUTOMHBIMU JUIS CENbCKOXO3SMCTBEHHBIX HYKI® H
MCIIOJIb30BaHNE BUJIOB PACTCHHUM ceMeicTBa OOOOBBIX M KIIyOHEBBIX OaKTEpUU B UX
KOPHEBOW CcHCTEME NPUOOpETaeT BaKHOE HAYYHO-IIPAKTHUUECKOE 3HAYEHHE IS
pelIeHus 3TON MPOOIEMBI.

B mupe ocoboe BHUMaHuE yAENAETCS HAy4YHO-MCCIIEAOBATEIbCKUM paboTam
0  BOCCTAaHOBJICHUIO  TMOYBEHHOW  MHUKpPO(IOphl 32  CYET  yJIydlICHHS
OMOPKOJIOTHYECKON CHCTEMBI C IOMOIIBI0 MHKPOOPTaHU3MOB M BOCHPOU3BOJCTBY
a30TPUKCUPYIOIUX OakTepuil OMOTEXHOJOTHYECKMMH METOJaMH, CO3JaHHI0
OuomnpenapaToB M3 MX LITAMMOB JUIsl MCIIOJNb30BaHUS B CEJIBCKOM XO3SICTBE U
NOBBILIEHUIO  3(Q(EKTUBHOCTH  UX  HCHOOJB30BaHMS. B skonormyeckom
BOCCTAHOBJIEHMM IOJIBEPIIINXCS JErpajali H3-3a 3aCOJIEHUs 3€MeJb OOJbIION
MHTEPEC TPEJCTABISAECT HCIOJIb30BAaHUE BO3MOXKHOCTEH OakTepuil C MOMOUIbIO
MUKpPOOMOJIOTUYECKUX METOJIOB, HapsAay € HX [HPOKAM NPUMEHEHUEM B
pa3IMYHbIX 00JIACTAX JIEeATEIbHOCTH YenoBeka. COOTBETCTBEHHO, 0CO00€ BHUMAaHUE
yAeNsAeTCcd Hay4YHO-TIPAKTUYECKOMY AaCMeKTy OOOoramieHusi CcocTaBa IOYBBI
MOJIC3HBIMU OAKTEPUSAMU U MCIOIB30BAHUS UX B KAUECTBE CTUMYJIHUPYIOIIUX POCT U
pa3BUTHE pacTEHUN OMOMpEnapaToB.

B Hame#l pecnyOnuKke JOCTHTalOTCS OINpEAENIEHHbIE pPe3yJbTaThl 10
MOBBILIEHUIO TIOAOPOAUS IMOYB, SKOJOTMYECKOMY BOCCTAHOBJIEHUIO BBIBEIICHHBIX
M3 WCHOJIb30BAHMS M3-3a 3aCOJICHUs 3€MElb C HCIIOJIb30BAaHUEM pPaCTUTEIIBHBIX
PECYPCOB M MPOU3BOAHBIX IUITAMMOB MHKPOOPTaHHW3MOB, BBIICICHHBIX W3 HHUX
MUKpPOOHOJIOTUYECKUMU METOJaMH, a TaKXe 10 0OOOCHOBAHUIO X MPAKTHUYECKUX U
SKOHOMHUYECKUX pe3ysbTratoB. B Crparerun passutus Hooro VY30ekucrana
ONpPENENICHbl  3aJaud  «CTUMYJIMPOBAHUA  HAYYHO-UCCIECAOBATEIBCKOW U
MHHOBALIMOHHOM N1€ATENbHOCTH, CO3/1aHus d(PPEKTUBHBIX MEXAHU3MOB BHEIPEHUS
HAay4YHbIX M HWHHOBAIIMOHHBIX JOCTHXKCHUN B IIPAKTUKY». BaxkHoe Hay4HO-
MPaKTUYECKOE 3HAYEHUE B peaM3allMi YKa3aHHBIX 3aJa4 MPUOOpeTaeT NoJlydeHHue
KaueCTBEHHBIX, SKOJOIMUYECKH YHCTHIX, HOBBIX O€3BpeIHBIX OuomnpenapaTtoB Ha
OCHOBE B TOM YHMCJIE€ U MECTHBIX IITAMMOB TaJIOUIIBHBIX OAKTEpUN U CHIPbS U UX

! MIpomoBonbCTBEHHAS U celbcKoXo3giicTBenHas Oprauusanus OO0bemuuenHsx Hamuit. ITonoxkenue aen B 06nactu
MIPOJIOBOJILCTBUSL M CEIBLCKOTO XO3siicTBa. 3MEHeHHe KJMMaTa, CeIbCKOe XO3AWCTBO M MPOJOBOJILCTBEHHAS
6e3omacHOCTh. Prm, 2016. — 210 ¢

2 http://www.fao.org/docrep/018/i3300e/i3300e.pdf
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UCIIOJIb30BAaHUE B MEJIAX OKOJOTMYECKOTO BOCCTAHOBJIEHUS W  IOBBIIICHUS
MJI0JIOPOIUS TOABEPTIIMXCS ETPalallii 3aCOJIEHUEM TTOUB.

JlaHHOE AHCCepTalOHHOE MCCIIEOBAHUE B ONPEIECICHHONW CTEIEHH CITY>KHUT
peanuzanuu 3anay, onpeaesieHHbXx B [locranosnenun Ilpesugenta PecnyOmmku
V36exuctan ot 30 mexabps 2021 roma NellII1-76 "O mepax mo oxpaHe OKpy KaroIIe
Cpelbl ¥ OpraHu3aluu JACSTENbHOCTH TOCYAapCTBEHHBIX OpPraHoB B cdepe
skonorudyeckoro kKoutposa', Ne III1-4899 or 25 wHos0ps 2020 roma "O
KOMILJIEKCHBIX Mepax MO pa3BUTHI0O OWOTEXHOJOTUH U COBEPLICHCTBOBAHUIO
CUCTEMBI o0ecrieueHus: Onoorndeckoii 6e3omacHoctu crpanbl”, Ykase [Ipesunenra
PecnyOnuku Y36exuctan ot 23 okta0ps 2019 roma Ne VII-5853 "O6 yTBepkaeHun
Crparerun pa3BUTHs CEIBCKOr0 Xo03skcTBa Pecnyoimku Y36ekucran Ha 2020-2030
roael", Ne VII-81 ot 31 mas 2023 roma "O mepax mo TpaHchopmanuu c@epbl
AKOJIOTMM M OXpaHbl OKPYXaloIIeW cpelbl W OpraHu3aluu JAesITeIbHOCTH
YIIOJTHOMOYEHHOT0 rocyaapcrseHHoro oprana', Ne VII-60 ot 28 suBaps 2022 rona
"O Crparerun paszputus HoBoro VY3b0ekucrana Ha 2022-2026 roasl", a Takxke
JIPYTUX HOPMATUBHO-TIPABOBBIX JOKYMEHTOB, CBSI3aHHBIX C JAaHHOU Cc(epoi.

CooTBeTCTBHE HCC/IEI0BAHMI TNPUOPUTETAM PA3BUTHA HAYKH H
TeXHOJIOTHi pecnmy0jmukm /[aHHOE HcclieOBaHUE BBIMOJHEHO B COOTBETCTBUU € V
[IpuopuTeTHBIM HaNpaBICHUEM pa3BUTHUS HAYKH W TEXHOJOTUM PECIyOIUKH
«CenbCckoe X035IUCTBO, OMOTEXHOIOT MU, SKOJIOTHUS U OXpaHa OKPYKAIOIIEH CPEABI».

CreneHb U3y4eHHOCTH NPoOaeMbl. V3 HayYHBIX HCTOYHUKOB U3BECTHO, YTO
BOIIPOCHI MOJTY4YEHUs1 OMOIpenaparoB Ha OCHOBE MUKPOOPTaHU3MOB, MO3BOJISIOIIUX
VIYYIIUTh TIJIOJOPOJUE TOYB M BOCCTAHOBUTH JICTPAJAMPOBAHHBIC TIOYBBI C
HKOJIOTMYECKON TOYKHM 3PEHMSI HAIM CBOE OTPaXEHUE B pabOTax aMEpPUKAHCKUX
uccnenopareneir C. Bwuccapau, B.Bentopuno (2016), OpUTaHCKHUX YYEHBIX
C.0.Cmut, J.x.Puna (1997), u aprentunckux yuensix [[x.Hoap, [Ix. BpyHo-
bapcensr (2018). Taxke, B Hay4YHbIX MCTOYHHMKAX HaIJId OTpPaKEHUE
UCCJIEI0BAHMS, CBA3aHHbIE ¢ MUKPO(DI0OpOi MoYBkI, NpoBeneHHbIe B Indian Institute
of Teshnology (Mumus), Sonsho Petroleum So, Ssientifis u Applied Processing Pty.
Ltd., Amerisan Solloid Company, Nihon Kabayto Kogyo Kabushiki Kaisha
(Amonus), Kogyo Gidzytsu intyo, Kamishimo Kagaku Kogyo Kabushiki Kaisha,
Kessel und Waggonban (Asctpusi), Hunnon dzyukagaku koge k.k., Oesterreishissh-
Alpine Montangesellsshaft, Iran University of Ssiense and Teshnology (Mpan).
AHaJIOTUYHBIE ~ HCCIIEIOBaHUA  IpoBojarcs B HayuHo-uccienoBaTeabCKoM
WHCTUTYTE yaoOpeHui u mHcekTopyHrunuao (Poccus) u B UHcrturyre obmiel u
Heopranndeckou xumuu (Y30eKucTaH).

B crpanax CHI' u LlenTpansHoil A3uu, B ucciaegoBanusx T.D. IlepcukoBoit
(2001), H.A.ITpononosa (2003), B.K. YUeb6oraps (2007), N.A. Tuxonosuu(2009),
10.B. Jlaktuonosa (2014), 4.K. Kynukopa (2022) u ap. oTMedaeTcsi yBEIUYCHHUE
IJIOOPOAUSl TIOYBBI HA OCHOBE HAKOIUIEHUS OHMOJOTMYECKOro a3zoTa C
UCIIOJIb30BAaHUEM PpACTUTEIBHBIX PECYpPCOB, BKIIOYass 0000BbIe KyJIbTypbl. [lpu
ATOM, B UCCIIEJOBAHUAX 3TUX YUEHBIX YCTAHOBJIEHO YJIyYIIEHHE (PUTOCAHUTAPHOTO
COCTOSIHMSI TIOUBBI M TIOBBIIIEHUE €€ MUKPOOMOJIIOTMYECKOM aKTUBHOCTHU B IPOIIECCe
a30TO(UKCAIIHH.
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VYuensiMu u3 crpan CHI' mpoBemeHbl ps HaydHBIX HMCCIEIOBAaHHM.
Hanpumep, takue ydensie, kak B.3.Conpynosa (2020), 1.11.HoBukoBa u apyrue
(2022), A.A.3abokpunkuii (2019), A.B.MBenun (2020) u3yyanu BO3MOKHOCTh
BHe/IpeHus cycriensuii 6aktepuit Bacillus atropaeus, Paenibacillus, Pseudomonas.
Taxxe A.E.Cexupnuxor (2019), B.A.Cemuxun (2012), JI.I'. baybekxora (2020),
AWM. Yepemucun (2017), 3.FO. Cupaea (2012), M.T. Myxuna (2017), C.D.
TperpsikoBa (2013) BemMoONHsIM pabOThL, CBSI3aHHBIE C WX pPa3pabOTKOW W
M3Y4YEHUEM UX JIEUCTBUS B COCTaBe OMOIpenaparos.

VY30ekckue yueHble MPOBOAUIN HCCIEIOBAHUS MO pa3paboTKe U IIHUPOKOMY
NpUMEHEHUI0 Ouonpenapatbl B ceibckoMm xossiictBe: W.Carropu (2022), O.U.
HopmypomoB  (2022)  ucmoib30Badd  MHKPOOHMOJIOTHYECKHE  IperapaThl,
noJiydeHHbIe Ha ocHoBe megaterium Bacillus subtilis, B.megaterium u phosphatium,
B XJIONKOBOJACTBE wuccienoBareneM 3.P.AxmenoBoir (1999) wucnonb3oBaiuch
ouonpenapatsl “Mukpozum-2~, K.JI./laBpoHoB u npyrue (2022) - Ma3p 3emnu (Ep
manxamu), buct, Subtin. Taxxke, X.C. HapbaeBa u apyrue (2018) docctum-1,
®occtum-2 u  Cepxocun. Ho B HacTosmeM HCCIEAOBAHHMM HE U3YYEHBI
BO3MOXKHOCTH YJIYUIIEHUS MHUKPOQIJIOPHI 3aCOJCHHBIX IOYB IyTEM BbLICICHUS
KODHEBBIX PpU3OCPEPHBIX OakTepuil W WX KYJIbTUBUPOBAHUS B YCIOBHUSX
CoIpaapbuHCKO 00JacTH.

OTanyne TaHHOTO UCCIENOBAHMS OT APYIHX 3aKIKOYAETCs B TOM, YTO B HEM
BIIEPBBIC TMPEJCTABIEHBI JaHHBIE O HOBBIX INTaMMaxX OaKTEpPUH, BBIACICHHBIX U3
KOpHEH pacTeHus COJIOAKM Ha OCHOBE MHUKPOOHMOJIOTHYECKUX METOAOB, HUX
TaKCOHOMMHU, OMOJOTHUYECKHX OCOOCHHOCTSIX, aHTArOHUCTUYECKUX CBOMCTB IPOTHB
(¢uTONATOr€HHbIX TI'pHOOB, BO3MOXHOCTEH IITaMMOB OakTepuil 00pa30BBIBATH
GbuUTOrapMOHBI M WX BIHUSHHUS Ha POCT W pPa3BUTHE pACTEHUW, a TakkKe Ha
MJI0JI0POJUE TTOYBBI.

CBsi3b TeMbl JHUCCEPTALMH € IUIAHAMM HAY4YHOW padoTbl HAYYHO-
HCCJIE0BATEILCKOT0 YUYpeKJAeHHsl, IPU KOTOPOM BBINOJHAETCA IUCCepTaIus.
JluccepTanMOHHOE UCCIEI0BAaHNE BBIITOJIHEHO B paMKaXx IMPAaKTHYECKOro IIPOEKTa 110
teMe A-M3-2019-41 “Pa3paboTka TEXHOJOTHH BBIPANTUBAHUS COJIOAKH C IEJIBIO
MOBBIIIICHUS] YPOXKAWHOCTH U MPOTYKTUBHOCTA KOPHEBOM CHUCTEMBI B 3aCOJICHHBIX
noysax” B COOTBETCTBUHU C IUIaHOM HayyHbIX pabor HUUW ArpobuorexHosoruii u
Oonoxumuu ['ynmucTaHCKOro rocyJapcTBEHHOTO YHUBEPCUTETA.

Leap wuccaenoBaHuMs SBIACTCS HACHTHU(PUKALMS KOPHEBOW MHUKPOQIIOPHI
Glycyrrhiza glabra L., BeIpaliieHHOr0O B 3aCOJICHHBIX ITOYBEHHBIX YCIIOBHUSAX, Ha
OCHOBE MHUKPOOHOJIOTMYECKUX M MOJEKYJISIPHO-TEHETHYECKUX MOJIXO0J0B, a TAKXKE
OLICHKA BIUSHUSA MOYBEHHON MUKPO(IIOPHI HAa SIKOJOTHYECKUE TTOKA3aTeNu.

3agaum nuccje 0BaHuUA:

BbIJICJICHHE PHU30C(epHbIX OakTepuii u3 KopHeBoi cucrembl G. glabra L.,
MUKpPOOHOJIIOTUYECKUMU ~ METOJlaMd B BUJE MOHOKYJIBTYpbl M  H3y4Y€HHE
OMOIKOJIOTUYECKUX OCOOCHHOCTEH M MOJIEKYJSIpHO-TEHETHYeCcKass UACHTU(UKAIIIS
HITAaMMOB OAKTEPHIA;
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aHan3 BIMSHUS MUKPOQIOPHI MOYBBI HA SKOJOTHIO 3aCOJEHHBIX MaXOTHBIX
3eMellb M €€ 3HAYeHHWs IS TOBBIIICHUS  ypOKAMHOCTH Ha  OCHOBE
MUKPOOHOJIOTUYECKUX TTOIXO0/I0B;

MHKPOOHOIOrnyecKast olieHKa poJin Oakrepuii B KopHeBoii cucteme G. glabra
L., B 9KOJIOTUYECKOM BOCCTAHOBJICHUH 3aCOJICHHBIX MTOYB;

ompenenenne rusHus G. glabra L., Ha xomm4ecTBO MHKpOOPTaHU3MOB B
MIOYBE U HKOJIOTHUIO MOYBBI, @ TAK)KE Ha MOBBIIIEHUE €€ II0I0PONS;

U3Y4YCHHE BITUSTHUS IITAMMOB OaxTepui, BBIJICJICHHBIX
MUKpOOHOJIOTHYecKUMHU MeTofamu 13 kopaeir G. Glabra L., Ha poct u pa3Butne B
CEMEHHOM U BETETAIMOHHOM TEpUOIax MMyTeM HHOKYIISIIHH;

pa3paboTKa pPEKOMEHJAIMl 1O TMOBBIIICHUIO TUIOAOPOIUS, YIYUYIICHHUIO
HKOJIOTUU 3aCOJICHHBIX TOYB Ha OCHOBE BBIJIEIEHHBIX MHUKPOOHOJIOTUYECKUMHU
MeTofaMu OakTepuii, a TaKKe CO3JaHHI0 MHUKPOOMOIIOTHYECKOTO IMpernapara,
MMEIONIET0 Ba)KHOE 3HAUCHUE JJI POCTa U Pa3BUTHUS PACTEHUM.

B kadecTBe 00BeKkTa WcCJHeI0OBAHUSL BBIOpAHBI  MHUKPOOPTaHU3MBI,
colepKaliuecss B 3aCOJEHHBIX 1o4yBax B CeIpmapbUHCKOW 00JacTu, TrAe
BeIpamuBatorcs G. glabra L., mimeHuIa u XJ0MYaTHUK, U BBIICICHHBIC U3 KOPHEH
mtaMMbl 0aktepuit Bacillus licheniformis, Bacillus holotolerans, u Baillus subtilus.

IIpenmeTom ucciieqoBaHus SBISETCS pa3pabOTKa CUCTEMbl UCIIOJIb30BAHUS
MUKPOOPTaHU3MOB B 3aCOJICHHBIX MOYBAX JUIsi BOCCTAHOBJICHHS SKOJIOTHHU TOYBBI
HAa OCHOBE BBIJCICHHUS W MUKPOKJIOHATHHOTO Pa3MHOXKEHHS, a TaKXKe CO3JaHHe
MUKpOOHOMpenapara Ha OCHOBE MOJEKYJISIPHO-TEHETUYECKOTO aHallh3a 3HAYCHUS
MITAMMOB OaKTepHil, BBIICICHHBIX MUKPOOHOIOTUYECKUMH METOaMH M3 KOPHEBOU
cucteMmsl G. glabra L., st pocta u pa3BUTHS paCTCHHIA.

MeToab! ucciaeroBaHus.

B wuccnemoBanuyM MCHOJIB30BaHBl 3KOJOTHYECKHE, OMOTEXHOJIOTHYECKUE,
OMoXMMUYECKHUEe M  (PU3MOJIOTMYECKHE METOJbl, a B  arpOXMMHYECKOM,
arpopu3M4YEeCKOM M  MHUKPOOHMOJIOTMYECKOM  aHaju3€e IMOYBbl - TIocoOue
«ATPOXMMHUYECKHE U MUKPOOHOJIOTMUECKHE METOMbI MUCCIIECOBAHUS U OPOIIaeMbIX
CEJIbCKOXO3SIICTBEHHBIX  YroJui». XUMHUYECKUW aHaAlM3 IITAMMOB OakTepuii
U3yYaJCsl C UCIOJb30BaHNEM BbICOKOA((PEKTUBHOMN KUIKOCTHON XpoMaTorpaduu
(BDXKXX) u wunenrudunmpyrommx ux wmerogoB Gene Sequense-Based, PSR
amplification of V4 region (16S rRNA), BLAST analysis u Gel elestrophoresis.
[Ipu cratucTMYecKOM aHalU3€ pe3ylbTaTOB HCCIENOBAaHUS HCIOJIb30Bajlach
nporpamma SPSS-17.

Hayunasi HOBU3HA MCC/IeI0BaHUSI 3aKTI0YAETCS B CIEIYIOIIEM:

JlokazaHo yIydllleHHE TUJIOJ0pOAUs W OWOAKOJIOTMU TIOYB B CBSI3U C
HKOJIOTUYECKUM BOCCTaHOBJICHHEM MUKPOQIIOPHI 3aCOJICHHBIX MOYB,
BeicakuBaembix G. Glabra L., u mnoBeilieHWeM aKTUBHOCTH TIPU  3TOM
HUTPUGULIUPYIOIIMX U aMMOHU(ULIUPYIOIINX OaKTepuit;

Ycmanosneno, uymo OakTepuy, MHUKPOOMOJIOTHYECKH BBIJCICHHBIE U3
KopHeBoi cuctembl Glycyrrhiza glabra L., Beimensitor B cpeanem 3a rog 115 mr
¢utoropmona rudbepuiieHa, a takxke 1,42 mr/r acnaparusna, 0,61 Mr/r cepuna,
0,59 Mr/r aMUHOKHUCIIOT TUPO3UHA.
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BrisBieHo, 4To OakTepuu, BBIACICHHBIE MyTEM OYHUIICHUS W3 KOPHEBOU
cucrembl Glycyrrhiza glabra L., ssusrorcs Bugamu B. licheniformis, B. subtilis, B.
halotolerans, npunamiexamumu reHepanuu Bacillusa Ha OCHOBe H3ydeHUs
HYKIIemOUuoHvlX  nociedogamenviocmeu e2ena 168 rRNK, u BHECEHbl B
MmexayHapoanyto 6azy NCBI, u chopmupoBano umoreHeTn4eckoe AepeBo MmyTeM
BbIsiBIICHUSI 99% unentnuHoctn Ha ocHoBe BLAST anHanu3za monydeHHBIX IMyTEM
CEKBEHHPOBaHMS MTaMMOB TociienoBarenbHocTel 16S rRNK B GenBankio

JlokazaHO, 4YTO TaJOTOJIEPAHTHOCTh YIYYIIAeT OHOIKOJOTHIO TIOYBHI
omaromaps criocoonocTu BuaoB OakTepuii B.licheniformis, B.subtilis, B.halotolerans
CTUMYJIUPOBATh POCT M Pa3BUTHE pPACTCHUH, a TakKe IPOSBISICT aKTHBHOE
AHTAarOHUCTUYECKOE BO3/IEHCTBHE HA TTATOTCHHBIE MUKPOOPTaHNU3MBbI

Ha OCHOBE IITAMMOB pH30C(EpHBIX OaKTEepHii, BBIIEICHHBIX W3 KOPHEBOMH
cuctembl Glycyrrhiza glabra L., 6w11 pa3paboran 6uomnpenapat "Mikrobiovak", a
TakKe pa3paboTaHbl JIA0OPATOPHBIE PETJIaMEHThI MU TEXHOJIOTMYECKas CXema,
OIHCHIBAIONIHNE MPOIIECC TPOU3BOJICTBA.

IIpakTHyeckue pe3ybTaThl HCCJAET0BAHUS CICTYIOIIHE:

O0ocHOBaHBI BO3MOXKHOCTH HCIOJb30BaHus pactenus Glycyrrhiza glabra L.,
B IEJISIX DSKOJOTHYECKOTO BOCCTAHOBJICHHUS 3aCOJICHHBIX TIOUYB, ITOBBIIICHUS WX
MJI0JTIOPOIHS, YITydIlIeHNs OMOKOJIOTUH U YITYUIICHHS MoKa3aTeeil MUKPOQIIOpHI;

Pa3zpaboTaHa TeXHOJIOTUSI UCIIOJIB30BaHUS OaKTepuabHbIX mTaMmoB Bacillus
licheniformis, B. subtilis u B. halotolerans, u3Bieuennsix u3 kopus G. glabra B
KayecTBe OMOYMOOpPESHMIA IS TIOBBIIICHHSI BCXOXKECTH CEMEHHOTO 3€pHAa B BHIE
CYCII€H3UH B COOTHOIIeHUH 7,5:2,5 (Bonma: OakTepus);

Pa3pabotana TeXHOJOTHS  HCIONB30BAHUS  OaKTEpUATBHBIX  IITAMMOB,
BBIJICJICHHBIX U3 KOPHEBOU cuctembl pacTenus coioaku (Glycyrrhiza glabra L.) npu
VIYYIICHUH OWOAKOJIOTHYECKUX CBOWCTB W BOCCTAHOBJICHHUH MHKPOQIOPHI
3aCOJICHHBIX TT0YB.;

Ha ocHOBe mraMMoB OakTepHid, BEIICJICHHBIX M3 KOpHeBo# cucteMbl G. glabra
L., MUKpOOMOIOTMYECKUM METOJOM, CO3/1aH MHUKPOOMOJIOTMUECKHUI mpernapar
«MuKpoOroOBaKk», TOBBIAIMNA YCTOWYMBOCTh PACTEHUH K 3aCOJICHUIO H
UMEIOINIA Ba)KHOE 3HAUYCHUE B YIIYUIIICHUN YKOJIOTHH ITOYBHI.

JlocTOBEpPHOCTH Pe3yJIbTATOB HCCJIeT0BaAHMS. J[OCTOBEPHOCTh pe3yIbTaToOB
HCCIIeIOBaHUM, TPOBEJICHHBIX MO AUCCEPTAMOHHON paboTe, OOBACHIETCS TEM, UTO
OHM AHAJIM3UPOBAIUCH C UCHOJIb30BAaHUEM KIACCUYECKUX M COBPEMEHHBIX
CTaTHCTUYECKUX MPOTpamMM, MyOIMKOBAIUCh B aBTOPUTETHBIX HAYYHBIX H3IaHUSX,
0o0CYXIaMch Ha PECMyOJUKAHCKUX W MEXIYHAPOIHBIX HAyYHO-TIPAKTUUECKHUX
KOH(EPCHIUSIX, MPAKTUYCCKHE PEe3ylbTaThl  HUCCICIOBAHHWA  YTBEP)KIAIHCH
YIOJIHOMOYECHHBIMUA TOCYJIaPCTBEHHBIMH OpPTaHU3AIMSIMH W COOTBETCTBYIOITUMU
MUHHCTEPCTBAMH.

HayuyHo-npakTHyecKkasi 3HAYMMOCTh Pe3yJIbTATOB UCCJIeI0BAHUSA

Hayynast 3Ha4uMOCTh MCCIIEIOBAHUS 3aKIIOYAETCS B TOM, YTO C TTOMOIIBIO
Glycyrrhiza glabra L., yaydmanace Mukpodiopa 3acOJCHHBIX IOYB |
MPOUCXOMIIO  DKOJIOTUYECKOE  BOCCTAHOBJICHWE,  pa3padOTaHbl  HAY4YHO-
byHIaMEeHTaIbHBIE OCHOBBI HUCIIOJIH30BAHMS HOBBIX IITAMMOB a30T(HUKCHPYIOIUX
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Oaktepuii poma Bacillus, BeImeneHHBIX W3 KOpPHEH pacTeHUs, MOIXOISAIIMX JUIs
MOYBEHHO-KJIMMATUYECKUX  YCJIOBHM, W  YJIYYIICHHS  DKOJIOTMM  TOYB,
AKOJIOTMYECKOT'0 BOCCTAHOBJICHUS 3aCOJICHHBIX 3€METb.

[IpakTuueckass 3HAYUMOCTh HCCJIENOBAHHS OOBSCHAETCS TEM, UYTO B
yIydIIeHUH MUKpOQIIOpBI 3aCOJIEHHBIX MOYB Hcronb3oBano Glycyrrhiza glabra L.,
BBIJICIICHHBIC U3 HETO MUKPOOMOJIOTUYECKIUMH METOIAMH HOBBIE IITAMMBI OAKTEPHIA
YCKOPSIIOT POCT M Pa3BUTHE PACTEHHUI U Mpollecc OMOJOTUYECKON a30TPHUKCcaIuH, a
TaKXKe YJIy4dlIaloT OMOIKOJIOTHIO U TUIOAOPOAME IMOYB, MOBBIAIT YPOKAWHOCTD,
BOCCTAHABJIMBAIOT HKOJOTUYECKOE COCTOSIHUE TaXOTHBIX 3€MEb.

BHeapenue pesyabTaroB uccjeaoBaHuMi. Ha oOcCHOBaHMM pe3ysbTartos,
MOJYUYECHHBIX IO BBIJACICHUIO IITAMMOB OakTepuili M3 KOPHEBOM CHCTEMBbI
Glycyrrhiza glabra L., u ynydmieHuss OHOIKOJOTHH 3aCOJCHHBIX IIOYB C
MPUMEHEHUEM TaKUX IITAMMOB:

Co31aHHbI HA OCHOBE TEXHOJIOTUY BBIPAIIUBAHUS COJIOJKH U BBIICIECHHBIX U3
€€ KOpHEBOM cHCTeMbl OaKTepHAJbHBIX IITAMMOB Ouomnpenapatr «MUKpoOHOBaK»
OBLIT UCIIOJIB30BAH JJIS SKOJIOTUUECKOT0 BOCCTaHOBIIeHUS Ha tutontaau 100 rekrapos
3eMelld, BBIOBIBIIEH M3 OKCIUTyaTalldd W3-3a PA3JIMYHON CTETEeHU 3aCOJICHUS
dbepmepckux xo3siictB "Boyovutlik zahmatkash yeri" u “Ezgu niyat samarasi”
basyrckoro paiiona, OOO «Bek cluster» nHa Tepputopun AIIB “Oxunboboyev”
Mup3zaabanckoro paiiona CeipaapsuHckod o6nactu. (CrnpaBka MuHucTepcTBa
cenbckoro xo3siicTBa Pecryommku Y36ekuctan Ne 05/06-02-554 ot 2 urons 2025
r.). B pesynprare, ynaydiienne o0beMHON Macchl mo4Bbl ¢ 1,36 1o 1,21 r/cm3, ee
yAeIBHOTO Beca - ¢ 2,68 1o 2,47 r/cM3, cpeiHee yBETUUYEHUIO TTIOPUCTOCTH MOYBHI €
50% 1o 55%, 1 MOBBIIIIEHUE KOJIMYECTBA MUKPOOPTAaHM3MOB U MX OMOJIOTMYECKOMN
akTUBHOCTU Ha 50,2% MO3BOJUIIO YIYUIINUTh YKOJIOTHYECKOE COCTOSHUE.

BrigeneHHbIe U OUMIICHHBIE M3 KOPHS COJIOJAKH InTamMMmbl Oakrepuii Bacillus
halotolerans, Bacillus subtilis u Bacillus licheniformis ObIH Te€HECTHYECKH
000CHOBaHbI U BHECEHBI B 0a3y maHHBIX MexayHapoaHoro 6anka renoB - NCBI ¢
uneHtuukarmonaeiMu - HoMepamu  OR164401.1, OR164402.1, OR164428.1
(nttps://www.ncbi.nlm.nih.gov/nuccore/OR164401.1; https://www.nchi.nlm.nih.gov/nuccore/OR164402.1:
https://www.ncbi.nIm.nih.gov/nuccore/OR164428.1). = B pe3yibrare 3TOro MOSBUIACH
BO3MOXHOCTb UX TPUMEHEHUS B UCCIIEIOBAHUSX B IaHHON 00JIacTH.

B Mup3aabaackom paiione Ha miomaau 150 rekrapoB 3aCOJIEHHBIX 3€METb,
npuHamiexanmx CIT OO0 «Bek klaster», mist yaydmeHus: GHMOIKOJIOTHUECKUX
CBOMCTB TOuYBBl OBUI TNpUMEHEH MuKpoOuomnpenapar «MukpoOroBaK,
pa3pabOTaHHBIE HAa OCHOBE INTaMMOB OaKTepuid, BBIJCICHHBIX W3 KOPHEBOUH
CUCTEMBI COJIOAKM JJis BBIpalIMBaHusa TmiieHunsl u  xyonka (CrpaBka
MuHHUCTEpPCTBAa HKOJOTUU, OXPaHbl OKPYXKAIOMICH Cpellbl U U3MEHEHHUs KJIMmaTa
PecniyOnuku Y30ekucran Ne 03-03/1-03/3-3793 ot 19 ampens 2025 roga). B
pEe3yJIbTATE 3TO MO3BOJIMIIO YBEJIUYUTh BCXOKECTh CEMSIH MIIeHUbI ¢ 75 % 10 90
%, BcxokecTh ceMsiH xyonuyatHuka ¢ 70 % mo 85 %, cpemHio ypokailHOCTh
nueHuIbl ¢ 33 neHTHepa 10 40 eHTHEPOB € reKTapa, a ypoKaiHOCTh XJIomnKa ¢ 28
LIEHTHEPOB 10 35 IIEHTHEPOB.
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https://www.ncbi.nlm.nih.gov/nuccore/OR164428.1

AnpobGanuss  pe3yJibTATOB  HCCJeA0BaHMsl.  Pe3yinbTaTtel  JAHHOTO
UCCIIEIOBaHUs ObUIM MpPEICTaBICHbI U OOCYXKAAIUCh Ha 4 MEXIyHapoAHbIX U 4
pecnyOJMKaHCKUX HAYYHO-TIPAKTHYECKUX KOH(PEPEeHLIUSIX.

IIy0smkanmus pe3yJbTaToB HMcCIeg0BaHusl. Bcero mo teme auccepranuu
onmyOnrkoBaHo 14 HayuyHbIX paboOT, M3 HUX 6 cTarel B HAay4YHBIX H3JAHUSX,
pexoMenoBaHHbIX BAK PecnyOnuku VY30ekucTtan juisi MyOJIMKanuyd OCHOBHBIX
Hay4HbIX PE3yJbTATOB JIOKTOPCKUX JUCCEpTalMii, B TOM uyucie 4 B
pecnyOJMKaHCKUX U 2 B 3apyOEKHBIX KypHajax.

Crpykrypa u o0beM aucceprauum. CojepkaHue IUCCEPTAIUM COCTOUT U3
BBEJICHHE, IISTU TIJaB, 3aKJIIOYEHHUS, CIHMCKAa MCIOJIb30BAHHOM JIUTEPaTyphl U
npunoxxkennit. O6vem auccepranuu - 119 crpanmi.

OCHOBHOE COJEPKAHME JIMUCCEPTALINIM

Bo Baegenmu 00OCHOBaHbI aKTYallbHOCTh M BOCTPEOOBAHHOCTH TEMBI,
ONMHCAaHbl LETM M 3aJayd, OOBEKT W TpeIMeT HCCIeAOBaHUsA, IO0Ka3aHO
COOTBETCTBHE HCCIEAOBAHUS MPUOPUTETHBIM HAINpPABICHUSM PAa3BUTUS HAYKU H
TEXHOJOTHI pecnyOlMKH, W3JI0KEHbl Hay4YHas HOBHU3HA U TMPAKTUYECKUE
pe3ynbTaThl, PACKphITa HAy4Has W MPaAKTUYECKas 3HAYMMOCTh IMOJYYEHHBIX
pe3yNIbTaTOB, MPHUBOJATCS CBEACHUS O BHEAPEHHUS PE3ylbTaTOB HCCIEAOBAHUN B
MPaKTUKY, 00 OMyOJIMKOBAHHBIX Pa00TaX U CTPYKTYpPE AUCCEPTAIUU.

B rnaBe 1 mucceprammu «MHUKpPoOOMOJIOrHYeCKHe MOAXOAbl K YJIy4IIeHHIO
MHUKPO(QJIOPHI M JIKOJOTHYECKOMY BOCCTAHOBJIEHMIO 3aCOJIEHHBIX MOYB»
NoJpoOHO ONUCAaH aHalIu3 pPe3yJbTaTOB MCCIEAOBAHUN, IMOJYYEHHBIX U3
WUCTOYHUKOB JIUTEPATypbl 10 HCIOJB30BAHUIO PACTUTEIBHBIX PECYPCOB B
HKOJIOTHYECKOM BOCCTAHOBJICHHHM W TIOBBIICHWUU TIJIOIOPOAUS JETPagupOBAHHBIX
3eMellb.

B nurtepatype mnpoaHanM3MpOBaHBl JAaHHBIE O TOM, YTO puzochepHbIe
OakTepuu, CTUMYJIUPYIOIIME pOoCcT W pa3Butue pacteHuii, PGPR (plant growth—
promoting rhizobacteria), 00yanalOT CBOWCTBOM YCKOPSTH POCT M pa3BUTHE
pacteHmid, a mnpenacraBuTesm  poxa Bacillus  mmpoxo wucmonm3yrorcs B
CEJIbCKOXO3SIICTBEHHON MPAKTUKE B KAYECTBE CPEJCTB, CTUMYIUPYIOIIUX POCT U
pa3BUTHE PACTEHUH U 3aIIUMIAIONINX UX OT OOJe3Hen

B rnase Il auccepranuu  ‘‘Bamsinue Glycyrrhiza glabra L. na muxpodgaopy
MOYBbI M JIKOJOTMYECKYI0 CHCTeMY, a TaKe BbllejieHHe OaKTepHaJIbHbIX
IITAMMOB M3 €€ KOPHEBOIl CHCTeMbI” TPUBOIATCS CBEACHHUS 00 OOBEKTaxX M
METO/IaX UCCIIEIOBAHUS.

B kauectBe 0OBEKTa HccaeAOBaHHS ObUIO BBIOPAHO PACTEHHE COJOJKH
Glycyrrhiza glabra L., u BbigeneHHbIe W3 HEro MTaMMbl pu3o0akTepuil. OnrcaHb
metoabl ckpuHuHra Glycyrrhiza glabra cesizannbie ¢ yBenuueHneM IOKas3aTescit
IJIOZOPO/IMSl HA OCHOBE YIIYHYILIEHHUS 3KOJOTHH U MUKPOQIIOPHI 3aCOJCHHBIX MOYB
['enom GakTepuii, BeiAeieHHBIX U3 KopHs Glycyrrhiza glabra L., wcnons3oBanu mis
KjIaccupukauMy M UASHTU(UKAIUU OakTepuil ¢ HMCHOJb30BaHUEM MeTona 16S
pPHK Gene Sequense-Based, my1s1 aToi ienu ucnonb3oBanu npaimepsl L16S-V4 u
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V4 1492R. TlpoBomeHo uacTuuHOEe CcekBeHHpoBanue reHa 16S TtRNK ¢
ucnoib3oBanuem 1,0 MJI DNA Sequensing-Big Dye Terminator Sysle Sequensing-
Ready ABI Prism (Version 3). Takxke OTMEYeHbl METOAbl H3BICYECHUS
UACHTU(HUIIMPOBAHHBIX MTaMMOB OakTepuit u3 kopHs Glycyrrhiza glabra L., ans
CO3JaHMs PKOJOTMYECKH O€30MacHOro mpenapara, KOTOpPblidi UTPAeT BaXKHYIO POJIb B
YIIYYIIEHUN SKOJOTHH MOYBBI, CTUMYJIHPYET POCT U Pa3BUTHE PACTEHHI, a TaKKe
OopeTcsl ¢ X MaToreHaMH.

B rnmase III guccepraumm mnon Ha3BaHueM “MHKpPOOMOJIOTHYeCKHUI,
OMOXMMHUYECKHII aHAJIM3 M MOJIEKYJsIpHAsE MIEHTH(PUKAIUA KOPHEBOM
mukpoduopsr  Glycyrrhiza glabra L.” mnpuBogutcs onmcaHue BBIICICHUS
OakTepuii u3 kopHeBod cuctembl Glycyrrhiza glabra L., u pe3yabTatoB ux
XUMHUYECKOTO, OMOXUMUYECKOTO U MOJIEKYJISIPHO-T€HETUYECKOI0 aHaJIN3a.

B xome wccinenoBaHuii, W3 TOYBEHHOM MHMKpPOQIIOPHI IUJIOLIAAH, TJI€
BeIpamuBanack Glycyrrhiza glabra L., m koropas Haxomuiach Ha CTaauu
HKOJIOTUYECKOTO BOCCTAHOBJICHHS, MHUKPOOMOJIOTHYECKUMU METOJaMu  ObLIU
BbIJICTICHBI TIEPCIIEKTUBHBIC MTAaMMbI 0aKTepHUil, CTUMYIUPYIOLIHE POCT U Pa3BUTHE
pactenuit. [[ns sToro, 3Has ypoBEeHb pa3BUTUS OaKTEPHI, UMEIOIINX ONPEIEICHHOE
3HAaY€HHE, MbI MOATOTOBUIN HMCKYCCBEHHbBIE MHUTATEIbHBIC Cpebl (TIETOH, CyCIa,
yarneka, ['erunncon, ["aysze). OroOpanubiii oOpaszerny mouBbl (1 T) goOaBimsamu K
MPUTOTOBJICHHBIM MUTATENLHBIM BellecTBaM oTaenabHO (mo 10 mu) B kombax u
[IEpEMEIINBAIN IIPU KOMHATHOM Temmeparype B TeueHne 30 muHyTt npu 160
IPM/MHH. B IIEHKEpe

ITocie 2TOrO0 W3 TOINYYEHHOHM CYCIEH3UM TOTOBWIIA  JECATUKPATHO
pasBelieHHYI0 Maccy, copepxkamyro 10° kiaerox/min. Or6upanu 1mo 0,1 mi Kaxmgoro
W3 pa3BeJCHUI 108, 10% 10° 10° u momMecTw/M B YaIlIKh ITeTpy HA MOBEPXHOCTH
NUTATEIbHOM Cpebl: MSCONENTOHHOIO WJIM MENTOHHOTO arapa (cycna, vameka,
['etunncoH, ["ay3e).u mpoBoaAMIN MHKYOAIMIO B TEpMOCTATE MpU Temmeparype 28-
30°C. bpi1 mpou3BeIeH IOCEB OO0pa3LUOB IMOYBBI, CYCIEH3US KOTOpPBIX OblLia
MOATOTOBJICHA HAa BBHIMICTICPEUNCICHHBIX KHUAKUX MHTATEIBHBIX Cpelax, Ha arap
COOTBETCTBYIOIIMX NHUTAaTeNbHbIX cped. [lpuroroBiaeHHyro OmbH CycneH3HI0
MHKYOMpOBaJIM Ha NUTaTeNbHOW cpeae OmbOu ¢ arapom B uamke llerpu, a
MOYBEHHYIO CYCIIEH3UIO, MPUTOTOBJICHHYIO Ha >KMJIKOW MapJieBOM MUTATEIbHOU
cpene, WMHKyOMpoBaduW Ha arap-MapieBod mnuratenbHoul cpeae Yamku I[lerpu
XpaHWIM B TEPMOCTATE B TeueHHe 2 JHEH st OOHapyKeHUs] aMMOHU(PUKATOPOB, 7
IHEW 17 oOHapy’KeHUsI OJUrOHUTpoduioB, azorgukcaropos, 10-15 guelt nns
aKTUHOMUIETOB, 20 nHeW st oOHapyKeHUsl OaKTepui, pa3iararoiux IeUTH0I03y.
KouTtpons mpoBoauics exenHeBHo. OmnpeneneHnue KOJIMUYeCTBA MUKPOOPTAHU3MOB
MPOBOAMIIM 110 Tabymie Makkpuan (Tadi.1).

[lo mpexacraBieHHBIM B TabauIE pe3yibTaraM ObLIO YCTaHOBJIEHO, YTO B
oOpasue nouBbl Nel HanOosiblllee KOJIMYECTBO pasiiaralouiux LeUII0JI03y a3poOHbIX
MHUKPOOPTaHU3MOB, (K20/mp 28x10%), a bochopMOOMITH3YIOTITIX
MUKpPOOpPraHM3MOB He 0OHapy>keHo. OOHapyx eHO, uTO B 00pasiie mouBbl No2 Takxke
OBLJIO MEHbIIIE a30T(PHUKCATOPOB U AKTUHOMUILIETOB IO CpaBHEHUIO ¢ oOpa3ioM Nel.
B o6pa3sie Ned nHaGnroganock 04eHb Majio MUKPOOPTaHU3MOB (puc. 1)
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(B 1 r mousnl). AIIB “I'ana6a” basyrckoro paiona.

Tabmauna 1
KoauvecTBO rpynin MUKPOOPraHW3MOB B IMOYBaX HCCJIeYeMOil TEPPUTOPUH

: g :
= = =9 - 2
s = : o = =
E ) o = 5 3 2 3
= = = & = = = > 5
5 = @ 3] ” = ® 2o
= S ) 3] n =
[ = - £ = <z <
Ne S = = = = =] =9 =
R S = = 2 =
e 3 = = = = = L =
22 S 2 | 5 22
o £ 9 < R E =
= E g < < S
= z 51
=
=] = <
Oopaszery Nel - 7x10% 4 x10* 2x10° | 152 154 28x10*
O6paszer No2 34 6 x10° 3 x10* 184 99 123 16 x10°
O6paszen Ne3 28 5 x10° 2 x10* 103 84 94 14 x10?
Oopaszern Ned 15 4 x10? 2 x10° 12 47 61 34

Ha sTOoM puCyHKEe TakKe BHUIHO, YTO KOJWYECTBO MHUKPOOPTAaHHW3MOB B TOYBE
oOpazna Ned oueHb HHM3KOE, B TO Bpemsi kak B oOpasne Nel komuuecTBo

MHUKpPOOPTaHU3MOB OOJIbIIE, YEM B OCTAbHBIX. 1 B
obOpaznax Ne2-3 ObuM OTMEYEHBI OTHOCUTEIIBHO
OJM3KHe APYT K APYTY TTOKA3aTelH.

B kopuesoii cucrteme Glycyrrhiza glabra L.,
OTMEYaeTCsd HAJIMYue pU30oCcPepHbIX OAKTEpHil, U B
XO0JIe  HMCCIEJOBAaHWW  YCTAHOBJIEHO, 4YTO B
MUATATEIbHOM Cpele, Trae OTU OakTepuu ObUIU
KYJIbTUBUPOBAHBI BBIIIICYTTOMSTHY ThIC
MHOT'000CIIAIIINE U BaKHBIC OAKTEPUH XOPOIIO
pa3BUBAIUCh. A BpeaHble OaKTepuu U rpuObl HE
pa3BUBAINCH BOKPYT pu3ochepHbix Oaktepuii. [1o
pe3ynbTaTaM OBLIO BBIICHEHO, YTO pu3ochepHbIe
OaxTepuit OKa3bIBAIOT AHTarOHUCTUYECKOE
JICHCTBUE HA IpYrUe BpellHble OaKTepuu U rpudam,
TEM M 3alIUIIAI0T pacTeHUN (PUCYHOK 2).

B YCIIOBUSX 3aCOJICHUS MIOYBBI
MUKPOOPTaHU3MBI puzochepsl pacTeHui
MPOSIBJSUTA  CTUMYJUPYIONIYIO POCT W Pa3BUTHE
pacTeHul  OUOJOTMYECKYI0 aKTUBHOCTh. [lpu
WCCJICIOBAHUM METOJIOM MHKPOCKOTTMH YHUCTOTHI
BBIZICJICHHOTO H30JIATa TI0JT MHKPOCKOIIOM OBLIO
BUJIHO, YTO OH MPEJCTaBJISIET COOOW TOMOTEHHBIN
M30JSIT ¥ COCTOMT M3 MEJKHX TMaJOYKOBUIHBIX
Oakrtepuii (puc.3).

Pucyn

PucyHok 2. Mpossnenue
aHTOroHMCTHYeckux cBoicrs Bacillus
licheniformis, Bacillus holotolerans u

ok 1. Muxpoopranm3mel,
00HApY:KEHHBIE B Pa3THYHBIX
NHTATETbHBIX CPeIax

00 s

Bacillus subtilus

XOpOWKX
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Pucynok 3. BHemnmii Buja 6aKTepuu, BblieeHHON U3 pusochepnl Glycyrrhiza
glabra L.
[Ipy MUKPOCKONIMYECKOM HCCIEAOBAaHUM KJIETOK OakTepui, HaOII01aeTcs, 4To
OHHM TIEPEMENIAOTCs OBICTPO. BbhUTO OTMEYeHO, YTO OmTUMajbHas TeMIeparypa
pocta Gakrepuii cocraBuser 28 C npu pH cpenasl - 7,2. TIo MOpdOKyIbTYpHBIM
CBOMCTBaM M30JIsiTa OAKTepUU OBLJIO YCTAHOBJICHO, YTO OHU SIBJISIOTCS TEHEpaluen
NepBOHAYANILHON pU30chepHON OaKkTepuu.

@uTOropMOoH ruOOEpeIuH, BhIACISIEMbIA U3 OaKTepuu, ObUT U3YyUYEH METOJIOM
B3XX Ha ocHOBE €ro akTUBHOCTH B )KUAKOCTH (puc.4).

18.10.2022 14:53:47 Page 1/1

SHIMADZU

© Labsolutions  Analysis Report

<Sample Information>

Sample Name : Gibberilin analiz
Sample ID : 001

Data Filename : Namuna 01_10152022_002.lcd
Method Filename : Gibberilic acid.lcm

Batch Filename  : Namuna 01.Icb

Vial # 11-2 Sample Type : Unknown
Injection Volume : 10 uL
Date Acquired 1 10/15/2022 12:53:09 PM Acquired by : System Administrator
Date Processed : 10/15/2022 1:03:11 PM Processed by : System Administrator
<Chromatogram>
mV
- 1 RF-20AXS Ex350nm Em:450nm|
250 " 2 PDA Multi 1 254nm,4nm
v
e
200+ §
3
|
150 |
100 :
S0 fi .,
' W
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0 v, 5. Y (. .. -
0o 25 T 80 75
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Tme  Area = Height | Conc. = Unit | Mark | Name
6 5,339 12271888 1646722 1,147 mg/ml |V . Gibberellic acid
Total 12271888 1646722

Pucynok 4. UnaukaTop aKkTUBHOCTH (puTOorapmMoHa ruddepesinHa B COCTaBe
0aKkTepuaIbLHON KUJKOCTH
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Jlannbie, monydeHHble ¢ nomomipio BOXKX, moka3zanm, 4To OH COCTaBIISIET
1,147 wmr/miu, u 3TO yKa3blBaeT, UYTO B pacueTe Ha JUTP coiepxkurcs 115 wmr
¢uroropmona rub6epununa. I'mdboepenny, oOHapykeHHbi B BOXKX, nokazan Ty
K€ aKTUBHOCTb, uTO U ctanaapT GK-1 (Puc.4).

Ha ocHoBanum wu3ydenuss rubpunmzanmun JHK-JIHK u HykineoTuaHbix
nocinegoBaTeabHocTe reHa 16S rRNK Obuio oTMedeHO, YTO BBIJACICHHEBIE W3
cyOcTpaTa mrtaMMbl OakTepuii B cpeaHeM Ha 60-70% moxoxku Ipyr Ha Jpyra, a o
pesynbraram aHanuza reHa 16S rRNK wykimeoTuaHas mocnenoBaTelbHOCTD
coBnajaet Ha 97,5-99,9%.

[Ipu »TOM, cTamo BO3MOXHBIM OIpeeieHne (DUIOreHEeTHYEeCKOro MecTa
OakTepuii, BeIIeIeHHBIX U3 KopHs Glycyrrhiza glabra L., B wactHocTH, mtamMmmoB
OakTepuii, npuHamiexamux renepauuu Bacillus: B.licheniformis, B.subtilis wu
B.halotolerans.

[TocnenoBarensHocTrt reHa 16S rRNK, momyuennsie B pesyibTare
CEKBEHHPOBAHMS, B HCCICJOBAHHOM IITaMME€ TIIOKa3ajd 4YTO IITaMMbl THUIA
B.licheniformis, B.subtilis u B.halotolerans B I'en banke coOTBEeTCTBYIOT THITaM
Buaa Bacillus, To ects Hammuue 89-99% cxonactBa U OJM30CTh pedEPEHTHBIX
mraMMOB ¢ 16SrRNK mocienoBaTeIbHOCTIMH B 0a3e JAHHBIX, YTO OHH SBIISIOTCS
¢dunoreHeTHYeCKn OJM3KMMHU BUJAMH, a OTBETBJICHHE IO TOCIEIOBATEIBHOCTIM
reHa 16S rRNK, onpenenennoe Ha ocHoBe aHanu3a BLAST noxa3ano cxoacTBo Ha
99%. Ilpu sTOM ompenesieHo (PUIOTEHETUYECKOE MECTO OaKTEepUid, BBIJICICHHBIX U3
kopust Glycyrrhiza glabra L., B wactaoctu mrammos B.licheniformis, B.subtilis u
B.halotolerans.

Ananu3 npoaykra IIIP ¢ momombio reas-daexkrpodopesa. [Ipoaykr I11IP
ObLT MOABEPrHYT AlekTpodope3n B 1,5%-HoM

arapozHom rene. IIpomykr IIIIP B mape M 8 8 8

HYKJICOTUZI0B 1465 (bp) ObLT BIpe3aH U3 Tells ‘

(puc.5) U OUMILEH C MOMOIIBIO CHEIUATbHBIX — - EREE R i . PIRignent

HAa0OpoB  (UIBTPOB JJII  OYHUCTKH TN : '

(QIAquisk Gel Extraction Kit). - . ewBW
CexBeHUpOBaHMNeE. Hyxneruanas |

MOCJIEI0BATEILHOCTD MPOAYKTOB [1LP Pucynox 5. Amaaus o5pazuos IIIIP &

1,5%-s0Mm arapo3som reae. M — mapkep 250

onpenensiack MetonoM Canrepa. Ilpu 3Tom $ (DNA L blon)s 26 obpasamsGanrepnit

KCIMO0JIB30BaIach Cleayolias napa npaiMepos:
3) 16S-V4 _27F AGAGTTTGATCMTGGCTCAG;
4) 16S-V4 _1492R TACCTTGTTACGACTT;

[TonydenHbsle pe3yJabTaThl CEKBEHHPOBAHHWS OBUIM IPOAHAIM3UPOBAHBI C
MOMOIIBI0 MporpaMMHOro oOecneuenus Sequensher 5.1. OnucaHHbie BbIIIE
PEe3yIbTaThl CEKBEHUPOBAHUS OBUIM IPOAHAIM3UPOBAHBI C HMCIOJIB30BAHHEM O0a3bl
nanHeix NCBI. KadectBo u konmeHtpauuto mnojyyeHHod JHK onenuBanmu ¢
nomombio Hanoapomnuoro crekrpodoromerpa (Thermo Fisher Scientifics, CIIA).
ITocnenoBaTenbHOCTH, TOJIyYEHHBIE C HCIOJb30BaHUeM mpoaykToB [ILIP, Obliu
aJanTUPOBAHbl U COIMOCTABJICHBI C ATAJOHHBIMH TOCJIEAOBATEIBLHOCTIMU B 0aze
nanHeix NCBI ¢ nmomomipto BLAST. ®unoreHeTudeckuii aHaiu3 MPOBOIUIICS C
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noMoIbl0 nporpamMmmel Mega X, a (¢uioreHeTuyeckoe AepeBo (HOpMHPOBAIOCH
METOJIOM CIIOKEHHUS C MOMOIIBI0 aHanu3a bootstrap (1000 ureparuit) 1y ONEHKH
HaJIe)KHOCTH TOMOJIOTUHU (PUIIOTeHEeTUUYECKOTOo JepeBa (puc.6).

OUIOreHETHYECKOE JEPEBO, COCTABICHHOE W3 TMOCIEAOBATEIILHOCTEH T'E€HOB
16S rRNK, nmaer mosHOe mHpeACTaBIC€HHME O B3aUMOCBSI3M MEXKY BbIJICICHHBIMU
mramMMaMd OakTepuii W KOHKpeTHbIMH Buuamu Bacillus. 3nauenuss Bootstrap
MOKa3bIBAIOT YPOBEHB JIOCTOBEPHOCTH BETBEU B JIEpeBE, M OOBIYHO 3HAUCHUS BHIIIIE
70% cuutaroTcss HanexHbiMU. [Ipu uccnenoBanuu Ha 6asze National Senter for
Biotechnology Information (NCBI) mnocnemoBatenbHocTeit reHoB 16S rRNK
mramMmmoB Bunos B.licheniformis, B.subtilis u B.halotolerans, oxa3aioch, 4YTO
Bacillus sp. GDUE.Biol na 100% moxox Ha B.licheniformis, a Bacillus sp. mramm
GDUE.Biol 2 nHa 99,91% mnoxox Ha Oaktepun tuma B.subtilis u B.holotolerans,
Takxke ObUIO ycTaHOBIIeHO, uTo mramMm Bacillus sp. GDUE.Biol 3 na 99,60% moxox
Ha tun B.holotolerans. ITocnemoBarensHoctr renoB 16S pPHK stux mrammon
ObLTH TToMeleHb! B 0a3y maHHbIX NCBI 1 mosydeHsl peructpaliioHHbIe HoMepa JIs
B.licheniformis GDUE.Biol OR164428, B.subtilis GDUE.Biol OR164402 wu
B.holotolerans GDUE.Biol OR164401.

—— @ OR164428.1 Bacillus licheniformis strain GDUE.Biol 16S rRNA gene partial sequence
—— LC735022.1 Bacillus licheniformis AB1 gene for 16S rRNA partial sequence

— LC799634.1 Bacillus thuringiensis BSP-06 gene for 16S rRNA partial sequence

— —— LC178545.1 Bacillus thuringiensis gene for 16S rRNA partial sequence isolate: X-1
{ AB192294.2 Bacillus subtilis gene for 16S rRNA partial sequence
LC557811.1 Bacillus subtilis S4gb gene for 16S rRNA partial sequence

@ OR164402.1 Bacillus subtilis strain GDUE.Biol 16S rRNA gene partial sequence

LC785682.1 Bacillus halotolerans strain 7 gene for 16S rRNA partial sequence

LC785679.1 Bacillus halotolerans strain 4 gene for 16S rRNA partial sequence

@ OR164401.1 Bacillus halotolerans strain GDUE.Biol 16S rRNA gene partial sequence

LT221166.1 Bacillus mojavensis partial 16S rRNA gene isolate ATIRS16

LN995742.1 Bacillus mojavensis partial 16S rRNA gene isolate T4.2 H

PI/IcyHOK 6. Dunozenemuueckoe ()epeeo, nokKaswleawuiee OmMHOUWIEHUA Mlecoy euoamu
Bacillus. BblaeeHHble IITAMMBI IOKA3aHbl CHHHM IIBETOM

AKTHUBHOCTh IITAMMOB OakTepuil  XapakTEepU3yeTCs  OHOJOTHYCCKUMU
MpolieccamMu, MPOTEKAOIMIMMH C UX ydacTheM. XOTs B IpUpoje OOMEH BEIIECTB U
SHEPrUM OTMEUAETCSl HaluyueM OakTepuil, HO MX AKTHUBHOCTH OLICHMBajach Ha
OCHOBE KOJIMYECTBEHHBIX U TTOKa3aTelield aKkTUBHOCTH ()EPMEHTOB B KJIETKE.
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Jlnst ouenku criocodnoctH mrammoB B.licheniformis, B.subtilis, B.halotolerans
PaCIiCIVICHUA, PA3JI0KCHHUA OPraHUYCCKHX BCIOICCTB W ITOBBIIICHHUA KOJIHMYCCTBA

INUTATCIBHBIX BCIICCTB B IIOYBC 05

ObLIH M3Yy4EHbI YPOBHH lgg % 85 I

akTUBHOCTU (pepMeHTOB (puc. 7). < w0 7S 0 o 70
depMeHTHI nporeasbl, § 7o ¥ 60

aMuJia3bl M LEJUII0JIO3bI MUI'PAOT ‘ 60 ¥ “—

BAKHYIO POIb B PACHICIICHHH .|

CJIOKHBIX OPraHMYeCKHX & 4 |

COCIMHEHN Ha Oojee MpPOCTBIE 20 |

bopmsl, KOTOpBIE Moryr 10 | | |

ycBamBaTbes pacteHusiMH. [Tyrem 0 Protense Amylase Enzyme T el

HU3MCPCHUA AKTHUBHOCTH OTHUX

(dhepMeHTOB, MOYKHO OBLIO

Pucynok 7. Iloka3aTeln akTHBHOCTH pepMeHTOB HPOTea3bl, AMHIA3LI,
OHGHHTB 9 (b(beKTI/IBHOCTB 9THUX HeJLIaa3el MTamMMoB Bacillus licheniformis, Bacillus subtilis, Bacillus
HITaMMOB, CIIOCOOCTBYIOIIHX hatotolerans.

IIOAOPOAUIO ITOYBBI U ITHUTAHHIO paCTeHHﬁ. DTO Ba)XHO st pocCTa paCTeHI/Iﬁ n
YCTOMYUBOI'O Pa3BUTHSI CENBCKOIO XO3SMCTBA.

[IpoBonunocs HaOMIOACHHE

Hal BIINAHUEM mTaMMOB B. Licheniformis A
B.licheniformis,  B.subtilis, 35| —gm— B. Subtilis
B.halotolerans nwa  poct 30| - =de— B- Halotolorans //

pacrennii G.glabra L., wu e , //
Pa3BUTHUC cro Ca>XXCHIICB
20 //

(puc. 8).

N3 ITOJTy4YEHHBIX
yto B ciydae c B.subtilis ==

OB. Licheniformis OB. Subtilis = B. Halotolerans

Temn pocmda, cM
\

pe3yJIbTAaTOB  BBIACHUJIOCH,
POCT POCTKOB PAaCTCHHUM OBLI
BBIIIE, YE€M MpU JAPYIUx
mTaMMax, Ha OCHOBAaHUU

0 2 4 0 8 10 12

H e o1 e a1 =n

PHcyHOK 8: Biuanue mrammor B.licheniformis, B.subfilis,
TOrO, YTO MPOSBIAN Ooiee B.halotolerans Ha pocT H Pa3BHTHE PACTEHHIl (z3vepsack BEIcOTA
BBICOKYTO AKTUBHOCTD o pacTeHHi, JTHHEA KopHel H DHOMAacca B TedeHHe 12-HeeabHoro mepuoaa)

CPaBHEHMIO C IPYTUMH IITAMMAaMH.

B rmaBe IV guccepramuun «3mauenme Glycyrrhiza glabra L., B
JIKOJIOTUYECKOM BOCCTAHOBJIEHUM M YJYYIIEHMH MHUKPOQIOPHI 3aCOJEHHBIX
MOYB» M3JIOKEHBI Pe3yJIbTaThl UCCIEIOBAHUN IO YJIYYIICHUIO OMOIKOJIOTHYECKUX
CBOMCTB 3aCOJICHHBIX IMOYB, TaKXkE MO YBEJIMYEHUIO KOJMUYECTBA TYMycCa B COCTaBe
OYB M OOOTralieHUuI0 WX MHUKPO(IIOpbl Ha OCHOBE wHcmoib3oBanus Glycyrrhiza
glabra L., u ux ananus.

Pe3ynbTaThl MPOBEAEHHOIO WCCIEAOBaHUSA TMOKa3aid, 4TO B | T MOYBBI
conepxkutcs Beero 212x10° MuxpooprannzmoB. OTMEUEHO, YTO ATOT MOKA3aTelb
CBUJICTEJILCTBYET 00 OYEHb HU3KOM ypOBHE OMOJIOTMYECKON aKTMBHOCTU TMOYBHI U
SABJISECTCS BAXXHOU MPUYMHOM HEIOCTATOYHOIO Pa3BUTHs PACTEHHM, a COJEpKaHUE
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rymyca B IIOYBE HE COOTBETCTBYET TpeOoBaHusM. CriopoBbie cocTaBuin 51,3% ot
KOJIMUECTBAa OOHAPYKEHHBIX MUKpPOOPTraHW3MOB. KoanduecTBO MHKpPOCKONMMYECKHUX
rpu6oB B 1 T MOYBBI COCTaBIANO 7 WTYK, Apoxokeii-115x10 2, aktmHOMUILETOB-25
HITYK, a30T(UKCATOPOB-5 IITYK, & MUKPOOPTaHM3MOB, pa3jararouux a3poOHYIO
nemonosy, - 103x10 2,

N3-3a 3aconeHHOCTH MOYBHI, BeIOpaHHOU s moceBa Glycyrrhiza glabra L.,
Iioulab HE HCHOJIb30Bajach B mpousBozcTBe Oonee 30 ner. Ha 3emenbHOM
Y4aCTKE KOJMYECTBO MUKPOCKOMUYECKUX TpuOOB B 1 I mouBsl cocTapisieT 20 mTYK,
npoxokeit 340 x10° axkruHomumeroB 56 mryk, aszordukcatopoB 30 WTyK H
MHUKPOOPIraHU3MOB, pasiararonmx a’pOoOHYI0 LEJUTIOJI03Y, 632x108,
MHKPOOPTaHM3MOB, Pa3JIaralouX MypaBsUHYI0 KHCIIOTY - 28 x 10 °.

Pe3ynbTaThl MPOBEIEHHOrO UCCIEIOBAHMS TOKA3aJIH, YTO B IPOPUIISIX (CIOSX)
1-5-netHux 1utomianer, 3acesuusix Glycyrrhiza glabra L., xots komndecTBO rpuOOB
pOCIO  HE3HAUMTEIbHO, TMOKAa3aJdM CpPaBHUTEIbHO HEOONBLIONW  IOKa3aTelb
JOCTYIHOCTH HUTATENbHBIX BelecTB. KoMMuecTBO MHKPOCKONMYECKUX TpUOOB B
CEYEHMH TOYBEHHBIX Tpoduueil coctamwio B cpemnem 4, 2x10%°, 5x103.KOD/r
(Tabin.2).

Tabnuua 2
KosuvecTBO rpynn MUKpPOOPraHu3MoOB B II0YBe€ ONBITHOM I0JIe
(B 1r mo4BbI, 1IT.)

Cnopos | Mukpockonu4 AKTHHOMMUIET | A30T(uKcAT Adpodunie
Ne JAposxsxn paspyluTeIn
ble ecKHe rpuobI bl OpHI
LeJTI0JI03bI
1| 6x10° 4,2 x108 2 x108 82 2x103 28 x10°
2 6 x10* 5,5 x10° 180 43 3x104 16 x10*
3 6 x10° 4 x103 238 76 12x10° 14 x10*

[To mpencraBiaeHHBIM B 3TOM TaOJHIIE pe3ysibTaTaM ObLJIO YCTAaHOBIIEHO, YTO, B
oOpa3ziie mouBbl 1 KOJIMYECTBO MHMKPOOPTaHMW3MOB, paszjararoiux a’dpoOHYI0
uewnonosy, Obwio Hambomsmmm (KOD/r 28x 10%). bBeuio 3amedeHo, 4To
a30T(UKCATOPbl M AKTUHOMUIIETHI OYEeHb pEIKu B oOpasiie MoyBbl 1-2,
asordukcaropsl 12x10 ° B 00pasie no4BbI 3 ¥ aKTHHOMHUIIETHI 82 B 00pasiie MOYBbI
1, a cnopoBbIe TOMUHUPYIOT B 00pasie noussl 2 (KOD/6 x 10%) (puc.9).

HccnenoBanus mokaszanu yBEJIUYECHUE
KOJMYECTBA  OJIMTOHUTPODUIUIOB  TpHU
BBIPAILMBAHUM COJIOJKH. 3JI€Ch a30THas M
yriepoiHast JOpMbI CTAHOBSITCS TTPEIMETOM
COTIEPHUYECTBA MUKPODIIOPHI B TIETOM.

10 COCTOSIHUE CleayeT
paccMaTpuBaTh  KaK  IOJIOKUTEIHHBINA
daktop (opmMupoBaHHUS MOYBBI, TaK Kak B
o0opoTe a30T- U  YIJIEPOACOJEPKALIUX
COCIMHEHMM, B  TMPOIECCE  YCBOCHUS
cBs3aHHbIX C U Ny, W perucrpanvv Ux B
BUJIE MHKPOOHOH IIJIa3Mbl BAXXHYIO DPOJb
UTPAIOT  OJIMTOHUTPO(DUIBI Kak  (hakTop

Pucynox 9. Muxpoopraau3Mel, 06pa30BaBMHXCS B Pa3THYHBIX
NHTaTeIbHBIX cpeax
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coxpanenus monopoaus (puc.10). B coctaBe mouBbl OUTOHUTPODUITBI COCTABIISIITU
CEpbE3HbIC 3HAUEHHUSA, U B pa3pe3ax MOYBEHHOTro Mpoduis NMEepBOHAYAIBLHO OHHU
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400000 +

300000 +-———-————
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200000 +

B e e bl

100000 +--F-—-—--————-

+
|
g S

-100000
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Pucynok 10. Ko/indecrBeHHbIE TOKa3aTe/JH OJIHTOHUTPO(gHIOB B pa3pese
3aCOJIEHHBIX HOYBAaX, I1e Bpipamusaiacek Glycyrrhiza glabra L.

BapsupoBanuck or 110 x 10° 1o 96 x 10% a B yclOBHSX 3aCOJNEHHBIX IIOYB -
onpenesImch nmokasareau ot 360 x 10 4 mo 108 x 10 # KDO /r,

[To pe3ysabTaram aHaiaM3a MOKHO OTMETHTh, UTO Ipu BeipamuBanuu G.glabra
L., Ha TMUIOWIAAAX, KOTOpbIe OBLIM BBIBEIACHBI W3 CEIBCKOXO3SHUCTBEHHOIO
WCIIOJIh30BAHUS M3-3a 3aCOJICHUS, B pa3pese JieT B BcmaxuBaemoi cioe nmous (0-40
CM) YBEJIMYMBAIOCH KOJMYECTBO a30TPUKcUpylOUUX Oakrtepuil. B S-romy
KOJIMYECTBO a30T(HUKCUPYIOMIUX OMOJIOTMYECKH AKTHUBHBIX OaKTEepuil BBIPOCIO B
cpeanem 10 4 x 104,

B rnaBe V nuccepranum, o3arnapiieHHON «Co3gaHue Ouompenapara Ha
OCHOBE IITAMMOB PU30c(hepPHBIX DaKTepHii 1 BO3MOKHOCTH MX IPUMEHEHUSI HA
NPaKTHKE» MPUBOAUTCS U3JI0KEHHE PE3yJIbTaTOB MCCIEAOBAHUM MO TEXHOJIOTHH
MOJYyYEHHs] TIpenapara U3 IITaMMOB PHU30CPEPHBIX OaKTepuil, BBIACICHHBIX W3
KOpHEBO# cucrembl pactenust Glycyrrhiza glabra L., u
MEePCIEKTUBBI TPUMEHEHUS TIpernapara Ha MPaKkTHKE.

[lo pe3ynpraTaM NOPOBEACHHBIX  MCCIIEIOBAHUN
OTMEUYaeTCsd OTHOCHUTEIbHO  BBICOKAas  A(PPEKTUBHOCTDH
WCIIONb30BaHUs OaKTEpUil B pOCTEe U PA3BUTUH PACTCHUSI.
OnHako w3-3a WX AHTAarOHUCTHYECKUX CBOWCTB OBLIO
OOHapy>KE€HO, 4YTO OHM O0JaJal0T  JAHEPreTUYECKUM
abdexroMm.  bBeur  caemaH  BeIBOA O CO3JaHUU
MHUKpoOHoOIpernapaTa ¢ y4eToM BIHSHHS OaKkTepuil Ha poCT

o Pucynoxk 11.
u pazButue pacteHnid. COOTBETCTBEHHO MBI OMPEICIUIH HOK’;MTMH
B3aUMOOTHOIICHHUS IMTaMMOB PHU30C(EpPHBIX OaKTepHii, B3aHMOIeHCTBHS
BBIJICJICHHBIX U3 KOpHeBo# cuctembl Glycyrrhiza glabra L., daxTepHii
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B nuTarenbHoOu cpene (puc.l1). Kak BUAHO U3 AaHHBIX W TO3UIMU HA PUCYHKE,
HaOII0AANIOCh pa3BUTHE M30JISITOB OakTepuii 0€3 B3aMMHO-aHTArOHUCTHUYECKOTO
OTHOLIEHUS APYT K APYTY.

Ha ocHOBaHMM NOJIyYEHHBIX PE3yJbTATOB Ha OCHOBE CBOMCTB KOMIUIEKCHOTO
BJIMSIHUS pU30cepHbIX OaKTepuii, BBIICICHHBIX U3 KOpHEeBOU cuctembl Glycyrrhiza
glabra L., mosiBunace BO3MOXHOCTh TOTYYSHUS KOMIUIEKCA MHKPOOHOIOTHIECKOTO
BO3JCHCTBUS - OHMOJIOTMYECKOro Impemapata. Mbl Ha3BaiM JTOT Ipenapar
“MukpoOroBaK”. DTOT MUKPOOMOJIOTMYECKUI Mpenapar MoKa3ajl MOJI0XKUTEIbHbIE
pe3ysbTaThl TIpH 00paboTke ceMsH mireHuibl, xyonka u Glycyrrhiza glabra L.
Pa3paboTanbl 1a00opaTOpHBINA PErJIAaMEHT U TEXHOJIOTMYECKasi cxema IMpOoU3BOICTBA
ouonpenapata "Mukpobuosax" (puc.12).

Pucynok 12. TexHonornueckasi cxeMa npousBoJcTea ouonpenapara '""MukpoduoBaxk"

buonpemnapar BeITyCKaeTCsl B CyXOM, ITACTOOOPa3HOM U KHJIKOM BHUJIE.

[Ipu paspaboTke Ouompenapata OBLIM MPOBEACHBI SKCIEPUMEHTAIBHBIC
UCCJIEIOBaHUSI C COOJIIOICHUEM BBIIICTICPEYUCICHHBIX TPeOOBAHMI M ITaIoB.
Cxemarnueckas MOCIeI0BaTeIbHOCTh U3TOTOBJICHHSI, COCTOSIIIETO 3 KOHCOPIIUYyMa
mTamMMoOB OakTepuii Ouomnpemnapara ObUla oTpakeHa B TexHojoruu. [lpu
KyJTbTHBHPOBAHUHM BXOMSIIMX B COCTaB OwWoOMpenapaTa IITaMMOB OaKTepuH,
WCIIONIB30BAIM  Pa3IMUHbIE MHUTAaTeNbHBIE cpenbl mpu Temmeparype 30-32°C B
teyeHue 7 pHed. I[lo moiydeHHBIM pe3ysibTaramM ObUT cleJaH BBIBOJ O
MEePCIEKTUBHOCTH MCIOJIb30BaHMs pazpadboTaHHoro ouonpenapara “MukpoOHoOBaK”
B CEJIbCKOM XO3SIMCTBE.

BbIBO/IbI

B pesympraTe wuCCIEIOBaHWA, TPOBEACHHBIX II0 JAHCCEPTAIMH JIOKTOpPA
¢dunocobuu (PhD) na Ttemy «Viyuwenue muxpognopol 3aconennvix nous nymem
svipawusanusi  conooku Glycyrrhiza glabra L.», mnpencraBieHsl criemyronme
BBIBO/IBI.

38



1. beuin BbIIENIEHBI 6 W3OJISITOB SHAO(PUTHBIX OakTepuil U3 KOPHEBOU
kinyOHeBoi yactu pacrenus Glycyrrhiza glabra L., u 3 u3onara Obl1u BEIOpaHbI Kak
MEePCIIEKTUBHBIC B OTHOIICHUU BCXOXKECTH COJIOJKH W Pa3BUTHS CTEOJIsA, CHHTE3a
ropMoHa TuOOepeIInHa, a TAKXKE JIJISl OTPE/ICIICHHS] aHTAarOHUCTUYECKUX CBOMCTB.

2. Ha ocHOBe n3y4eHHUs MOCIIeI0BAaTeIbHOCTEN HYKIIeOTH0B reHa 16S rRNK
OakTepuii, BBIJCICHHBIX ITyTEM OYHUIICHUS W3 KOPHEBOM CHCTEMBl PACTCHHUS
Glycyrrhiza glabra L., BeisBieno, uro mrammer Bacillus licheniformis, Bacillus
subtilis, Bacillus halotolerans sBnstoTcs mnpeacTaBUTEISIMH TEHEpAMA POJa
Bacillus, Taxxe Ha ocnHoBe ananmm3a BLAST omnpeneneno 99% cxoacTBo
nocnenoBarenbHocTer  16STRNK ¢ BerBienusimu, Takxke cHOpPMHPOBAHO
(buoreHeTHYECKOE IEPEBO

3. BeisiBJIeHO, YTO 1O KOJMYECTBY MHUKPOOPTraHU3MOB CIIOSIM COCTaBa
DKOJIOTHYECKA BOCCTAHOBJIICHHOW 3aCOJICHHOW TIOYBBI, TJ€ BbIpAIIMBAIACh
Glycyrrhiza glabra L., BctpeuatoTcst a3poOHbIE pa3pyIIUTENH 1EUTIO03bI OaKTEPHH
28 x 10%, a ciopossle GakTepuu 6 x 10° BcTpeyaroTes yaiie Beero.

4. YCTaHOBJIGHO, 4YTO YyBEJIWYCHHE KOJMYECTBA HUTPUPUKATOPOB U
onuroHuTpoUIIOB B cocraBe mouBbl mocesHHbIXx Glycyrrhiza glabra L., mo
paspe3am npouIs IIOYBEI IEPBOHAYAILHO €O 3HadeHreM oT 110x10° mo 96x10% a B
3aCOJIEHHBIX MOYBEHHBIX ycaoBUAX - oT 360x10% no 108x10* KOD/r okasbiBaer
MOJIOXKUTEHHOE BIIMSHAE HA YIIYUIICHHE OMOAKOJIOTHIO TTOYBHI.

5. Ilpu wu3yuenun mnouB ABII «[l'amaba» B basyrckom paiione u ABII
«Oxyn6060eB» B MupzaabajckoM paiioHe, OOHapy»XeHO yiydllleHHe oObema
noussl ¢ 1,36 mo 1,21 r/em®, ynmensHoro Beca - ¢ 2,68 mo 2,47 r/em®, Takxke
VIIYYIICHHE YKOJIOTHYECKOTO COCTOSIHUS M YBEJIMYECHUS KOJTMYECTBA TyMyca 3a CueT
YBEIMYCHHUS KOJUYECTBA MHUKPOOPTaHW3MOB M YIYUYIICHHS WX  OWOJOTHYECKOM
akTUBHOCTH Ha 50,2% 3a cueT yJydlIeHHs] HOPUCTOCTH NOYBBI B cpeaHeM ¢ 50% 1o
55%.

6. YcraHoBneHo, yTO U3 OaKTepuil, IMEIOIINUX BAXHOE 3HAUCHUE B YIIYUILICHUH
OMOYKOJIOTUHU TIOYBHI M BBIICIIEHHBIX HA OCHOBE OMOTEXHOJIOTMYECKHUX METOJIOB U3
kopHeBol cuctembl Glycyrrhiza glabra L., mocakeHHOro Ha IOCEBHBIX ILIOMIAIMX,
BBIOBIBIIMX W3 UCIOJIB30BaHUS HM3-3a 3aCOJICHMS, BbIIEIsETCS B cpeaHeMm 115 mr
rudoepmiiena ¢purtoropmona u 1,42 mr/r acnaparusa, 0,61 mr/r cepuna u 0,59 mr/r
aMUHOKHCIIOT TUPO3UHA.

7. Ha ocHoBe BbIZICNICHHBIX M3 KopHeBo# cuctembl Glycyrrhiza glabra L.,
OakTepuil ObUT co3naH OuomnpenapaT “MuKpoOMOBaK” M HM3Y4YEHbl MEXaHU3MBI
JEUCTBUSA TIpermapara MpU MPOPACTAHWHM W BETETAllMd PACTCHUS XJIOMYATHHKA.
BrissicHniiocs, 4to skoHomudeckas 3pPpexTuBHOCTh Ouomnpenapara Ha 48% nemienie
UMITOPTHOTO U3 3apyOEKHBIX CTPaH.
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INTRODUCTION (abstract of PhD dissertation)

The aim of the study is identification of the root microflora of Glycyrrhiza
glabra L. grown in saline soil conditions using microbiological and molecular
genetic approaches, as well as assessment of the impact of soil microflora on
ecological indicators.

The object of the research work. Microorganisms contained in saline soils in
Syrdarya province, where licorice G. glabra L., wheat and cotton are grown, and
bacterial strains of Bacillus licheniformis, Bacillus holotolerans, and Baillus
subtilus extracted from roots were selected as the object of study.

Scientific novelty of the research is as follows:

Improvements in soil fertility and bioecology have been demonstrated in
connection with the ecological restoration of the microflora of saline soils planted
with G. glabra L., and an increase in the activity of nitrifying and ammonifying
bacteria.

It has been established that bacteria microbiologically extracted from the root
system of Glycyrrhiza glabra L. secrete an average of 115 mg of the phytohormone
gibberellin per year, as well as 1.42 mg/g of asparagine, 0.61 mg/g of serine, 0.59
mg/g of the amino acid tyrosine.

It was found that the bacteria extracted by purification from the root system of
the plant Glycyrrhiza glabra L. are the species of B. licheniformis, B. subtilis, B.
halotolerans, belonging to the Bacillus genus, based on the study of nucleoid
sequences of the 16Sr RNK gene, and these were entered into the international
NCBI database. A phylogenetic tree was formed by identifying 99% identity based
on BLAST analysis of 16Sr RNA sequences obtained by sequencing strains in
GenBank.

It has been proven that halotolerance improves soil bioecology due to the
ability of the bacterial species B. licheniformis, B. subtilis, B. halotolerans to
stimulate plant growth and development, as well as exerting an active antagonistic
effect on pathogenic microorganisms

Based on strains of rhizosphere bacteria isolated from the root system of
Glycyrrhiza glabra L., the biological product ‘Mikrobiovak’ was developed, as well
as laboratory regulations and a technological scheme describing the production
process were deveoped.

The practical results of the study are as follows:

The possibilities of using the plant Glycyrrhiza glabra L. for the ecological
restoration of saline soils, increasing their fertility, improving bioecology and
improving microflora indicators were substantiated;

A technology was developed for the use of the bacterial strains Bacillus
licheniformis, B. subtilis and B. halotolerans, extracted from the root of G. glabra
L., as biofertilisers to increase the germination of seed grain in the form of a
suspension in a ratio of 7.5:2.5 (water: bacteria);

A technology has been developed for using bacterial strains, extracted from the
root system of licorice (Glycyrrhiza glabra L.) to improve the bioecological
properties and restore the microflora of saline soils.
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Based on bacterial strains, extracted from the root system of G. glabra L. using
a microbiological method, the “Microbiovak™ microbiological preparation was
developed, which increases the resistance of plants to salinisation and is of
importance in improving soil ecology.

Implementation of the research results. The following works were
completed based on the results obtained from the extraction of bacterial strains
from the root system of Glycyrrhiza glabra L., and the improvement of the
bioecology of saline soils when using such strains:

The biological preparation “Microbiovak”,, developed on the basis of licorice
cultivation technology and bacterial strains extracted from its root system, was
used for ecological restoration of 100 hectares of land that had been taken out of
operation due to varying degrees of salinisation of the farms ‘Boyovutlik
zahmatkash yeri’ and ‘Ezgu niyat samarasi’ in the Bayaut district, "Bek cluster"
LLC in the territory of the "Oxunboboyev" WUA in the Mirzaabad district of the
Syrdarya oblast (Certificate from the Ministry of Agriculture of the Republic of
Uzbekistan dated June 2, 2025 No. 05/06-02-554). As a result, the improvement in
soil bulk density from 1.36 to 1.21 g/cm3, its specific gravity from 2.68 to 2.47
g/cm3, an average increase in soil porosity from 50% to 55%, and an increase in
the number of microorganisms and their biological activity by 50.2%, allowed for
an improvement in the ecological condition.

The strains of bacteria Bacillus halotolerans, Bacillus subtilis and Bacillus
licheniformis, extracted and purified from liquorice root were genetically verified
and entered into the database of the International Gene Bank - NCBI with
identification numbers OR164401.1, OR164402.1, OR164428.1.
(https://www.ncbi.nIm.nih.gov/nuccore/OR164401.1: https://www.ncbi.nlm.nih.gov/nuccore/OR164402.1
; https://www.ncbi.nlm.nih.gov/nuccore/OR164428.1). As a result, it became possible to use
these bacteria in research wokrs in this field.

In the Mirzaabad district, on an area of 150 hectares of saline land belonging
to the]V Bek Klastar LLC ‘Bek klaster’, the microbial preparation “Microbiovac”,
developed on the basis of bacterial strains extracted from the root system of
liquorice, was used for growing wheat and cotton to improve the bioecological
properties of the soil (Certificate from the Ministry of Ecology, Environmental
Protection and Climate Change of the Republic of Uzbekistan dated April 19, 2025
No. 03-03/1-03/3-3793). As a result, this made it possible to increase the
germination rate of wheat seeds from 75% to 90%, the germination rate of cotton
seeds from 70% to 85%, the average harvest of wheat from 33 centners to 40
centners per hectare, and the harvest of cotton from 28 centners to 35 centners.

The structure and volume of the dissertation. The disseration consists of an
introduction, five chapters, a conclusion, a list of used literature and appendices.
The volume of the dissertation is 119 pages.
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