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KUPHUII (JlokTopiauk quccepTauusici AaHHOTAIUSICH)

Juccepranusi MaB3yCHHMHI [10J13ap0Juru Ba 3apypatu. bytyn nynéna
3aMOHABUM KHUIIIOK XYKAIUTU YCUMIMKIAPHUHT YCUIIM Ba MaXCyJIOPIUTMHU
TmacalTHpaauraH Typiu XHJI OMOTHK Ba aOMOTHK MyaMMoJap ydpamokaa. Fysa
STUIITHPHUII Y9yH TYIPOKJIAPHUHT LIYPIAHMIIN KUAJUHA TaXAWA COMYBUM IJI00AN
9KOJIOTUK MyaMMO XucoOnaHagu. Tympokgarum OpTHKYa TOKCHK Ty3Jap, acocaH,
OCMaTHK KkapaéHimap (CyBCH3JIAHWII), O3UKJIAHUIIHUHT Oy3WIMIIM Ba Ty3
HOHJAPMHUHT  TOKCUKJIMTH  HaTWKacuaa  Fy3a  YCUMIMTHIa — MOAJA
AIMaNTMHYBUHUHT OUp KaTop (QU3NOJIOTUK Ba OMOKUMEBHH OYy3HIIUIIIApUTA OJTHO
Kemamu'.

PecnybnuxaMn3ga MyCTaKWUIMK Humapuaa IIYplaHraH TYHOpPOKJIAPHUHT
MEIMOpAaTHB XOJATHHMW SXMIMJIAIl Ba YIAPHUHT IIYPIAHWII JapaKacHHH
MacaiTUPHII MaKCcaaWuAa IIYp IOBUIN Ba JAPEHAX TH3MMJIAPUHU SIXIIHIIAN Oyinda
yopa Tanbupiaap onud Gopuimoknaa. lypnanran Tynpokiapia Fy3anaH OKOPH
XOCHJI OJIWII yYyH CeNeKIHs YCyau OWIaH FY3aHWHT SIHTH MIypra YHIaMiIH
HaBJIapu ApPaTWIMOKJIA, XamJaa 0Iypra, KypFOKYMJUIMKKA 4YHIaMIM DKHHIAp,
JYKKaKIIM YCUMIINKIAP SKUIMOK/IA.

JyHéna KMIUIOK XY>KaJIUTMHU MEbEPJAH OPTUK KUMEIAIITUPUIIL Ba HOTYFPU
CYFOPHUIII TYNPOKJIAPHU IIypiaHumura, (ocdariaHummra Ba aTpod MyXHUTHH
9KOTOKCHKAHTIAp OWIaH HGUIOCHAHWUIINTA, TYNPOK YHYMIOPIHTHHH, KHIIIOK
XYKIUTH  MaxCyJIOTJIapHHUHI MHUKIOPH Ba cHUAaTHHU Nacaiuiura, Xamzaa
YCUMIMKIApHUHT KacaJUTMKJIApH Ba 3apapKyHaHJAIAPUHHUHT OIIMIINTAa ONHO
xenu. 1y cababmm mypraHran TynpoKIapaa Fy3aH! YCHIIN Ba PUBOKIAHAIINHH
KaJAUTAITUPUIL, HWIAW3 OpPKaIM O3MKJIAHWIIMHU  SIXIIMJIANl, TYHNPOKHHHT
IIYpJIaHUII  JApakaCUHU, XaMJa Fy3aHUHI Kaca/UlaHUIIWHU KaMaWTUpPUIL,
LIypJIaHTaH TYNPOKIAPHUHT YHYMIOPJIWTHHH THKJIAI, Fy3a YCHUMIIUTHHHHT
KacaUIMKJIapra Ba  3apapKyHaHmajdapra YWJAaMIMINTAHE — Ba  FY3aHUHT
XOCHJIZIOPJINTUHHM, ToJa CU(ATHHHU OLIMPHII KOOMIMSATHIA 3Ta SKOJOTHUK XaB(hcu3
IOKOpU caMapaii TabCHp KypcaTaguraH OMOJOTUK YFUTJIAPHUHT SHTU aBIOAMHU
Kymmam #ynm OwiaH I[IypiaHraH, Jerpajalusara ydparaH TYHPOKJIapHHHT
YHYMJIOPJIMTUHN OIIMPHII Ba MNAaxXTAaHWHT [OKOPH CHU(ATIM XOCWIMHH OJIUII
JI013ap0 MyamMMoJIap/aH XUcoOJiaHaIu.

V36exncron PecnyGnukacu Ilpesupentununar 2013 fmn 19 anpenaaru
IIK-1958-con  «2013-2017 f#wnmmap J[aBpufa CyFOpUIAAWIaH  €pJIapHUHT
MENNOpAaTUB XOJNATHHU sSHaJa SXIIWIAIl Ba CYB pecypcllapuiaH OKHIIOHA
doiimamanmm uyopa-TagOupIapH TYFpUCHIA» Ba Y30eKHCTOH PecmyGiukacu
Basupnap Maxkamacuauar 2013 #inn 27 maiinarn 142-con «2013-2017 fimnnapaa
V36ekucron Pecny6imkacuma atpod-MyxuT Myxodasack Oyiinda xapakaTiap
JAacTypu TYFpUCHAA» Kapopiapu Xamjaa MasKyp (aojusTra TErHuuM OOIIKa
MeBEPUIH-XYKYKHI XyXoKkaTiiapaa OenruiiaHral Bazu(aiapHU amajira OLIMpHUINTra
ymoy auccepTanys TaAKUKOTH MyaisH Japakaia Xu3MaT KUIaH.

! Dong H. Technology and field management for controlling soil salinity effects on cotton // Aust. J. of Crop Scien.- 2012.- V. 6, No.2.- P. 333-
341.

5



TagKMKOTHUHI pecny0juka (aH Ba TEXHOJOTMAJIAPU PHUBOKIAHUIIN
ycTyBoOp HyHaauumuiapura GoFIMKIMIA. Ma3Kyp TaaKUKOT pecmyOnuka ¢ax Ba
TEXHOJIOTHSUIApH PUBOXKIAHUIIMHUHT V. «KHIUIOK XyKanurw, OHMOTEXHOJIOTHS,
9KOJIOTHsT Ba atpod-MyxuT Myxodazacu» YCTyBOp HyHanuuuiapura MyBO(UK
OaxxapuiraH.

JluccepTanusi MaB3ycH OyiiM4a XOPMKHMIi MIMHIi-TAAKMKOTIAP MIApXHZ,
buonoruk ycymrap OwiaH FY3aHMHT XOCHJIOPJIMIMHH Ba Toja CH(pATHHA
OUIMPUINTA WYHANTHPWITaH WIMHHA M3JaHUIUIAD S>KAXOHHUHI €TaKyd WIMHN
MapKasJgapH Ba ONUI TablIuM Myaccacanapy, kymmnanad, Cotton Breeding and
Cultivation in Huang-Huaj-Hai Plain, Cotton Research Center Shandong Academy
of Agricultural Sciences, Beijing Institute of Technology, Shihezi University
(Xuroit), German Research Center for Environmental Health (I'epmanus),
National Institute for Biotechnology and Genetic Engineering (ITokucron), USDA
Agricultural research Services, Auburn University (AKIL), Marathwada
Agriculture University (Xunaucron), Plant Pathology Research Institute of
Agricultural Research Center (Erumert), Cotton Research Institute of Iran, Islamic
Azad University (OpoH), New Mexico University (Mekcuka), MUKpOOHOTIOTHSI
WHCTHUTYTHIA (5'736eK1/ICT0H) om0 OOpUIMOKIA.

Illypnanran Tynpokjapia ¥Fy3aHUHI XOCWIJOPJIMIMHYM OLUMPUIIra OHJL
JKaxXOHAa onuO OOpIUIraH TAAKUKOTIAp HATIDKACHIa KaTop, KyMIIajaH, KyHuaarin
WIMHMH HaTWKajap OJMHTAH: FY3aHUHT PUBOXKIIAHHIINTA IIYPIAHUIITHUHT TAbCUPU
anmkianrad (Cotton Research Institute of Iran, New Mexico University, Cotton
Breeding and Cultivation in Huang-Huaj-Hai Plain); HaTuB Tynpoxiapaa Fy3aHHHT
¢utomarorenap OWIaH KaCAIAHWIIMHUHT OMOKOHTPONH YYyH ypyFiapra
SKHMINJAH ONAuH OakTepusulap OWIIaH WIUIOB OCPHUIIHUHI CaMapajopiiurd Ba
FY3aHUHT XOCHIopaury oy ucoornanran (Plant Pathology Research Institute
of Agricultural Research Center, King Abdulaziz City for Science and Technology,
Islamic Azad University, National Institute for Biotechnology and Genetic
Engineering); fy3a 4YMIMTIAPUHM OSKUII OJAMAAH OakTepusulap OWIaH HIIIOB
6epu, mrypaaaMarad (MHUKpOOHOIOTHS HHCTUTYTH) Ba IIYpJIaHTaH TyHIpoKIapaa
YCHMIMKHUHT {CHIIM Ba PHBOXKIAHWIIMHKE OSKaZaJUIAIITHPAIUraH OHWOJIOTHK
yeyiutapu sipatiirad (Beijing Institute of Technology, Shihezi University).

JyHéna wmypiaaHrad TyNpoKJIapaa FY3aHMHI XOCUJIIOPJIMIUMHHM OLUMPHUIIL
Oyitnua Omp KaTop KymiajaH, KyHHIard ycTyBOp HYHalMILIapaa TagKUKOTJIap
onnb OOpMIMOKIA: TeH WHXCHEPHSACH Ba CEJCKIWS YCyJUIapu OWIaH Fy3aHWUHT
mIypra 4pjamMid HaBIApUHU OJMII; Fy3a YWTHTIApUra HIUIOB OCpHIl Y4yH
OakTepua Ouonpernapariap spaTHIL; FY3aHUHT KacaJJIJaHUIINIa OMOKOHTPOJ yUyH
Ono(yHTUIIMIIAp OJIMII, MHUKPOOMOJOTHK ycyiuiap OWiaH FY3aHUHT CTpecc
OMMJUIApra YMJaMIIMJINTUHA OIIUPHIIL.

MyaMMOHHUHT YPraHWJITaHJIUK AapakacH. MablIyMKH, I0KOPH Japakasara
LUIYpIaHUIIA FY3a YCUMIMTMHUHT OMOTEH 3JEMEHTIap OWIaH O3UKIaHWUIIMHU
m3gadn  umkaau.  QDochop  Ba  KampLMi  INEMEHTIApH  TYNPOKAA

2 Jluccepraimsi MaB3ycH OYiinua XOpIKHil MWIMMIH-TaIKMKOTIap mapxu http:/www.arc.sci.eg/; http://www.caas.cn/;  http:/www.areo.ir;
http://leyendeckers.nmsu.edu/precision-organic-cotton.html; http://www.chetnajrganic.org.in/programms/green-cotton, Agronomy for
Sustainable Development, Springer Verlag/EDP Sciences/INRA, 34 (4)/2014 Ba Gomuka Manbanap acocuia HIUIa0 YHKHITAH.
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V3namrupuiMaiurad yakansimidochar xonatuaa KOTHO KOJUIIK HATHXKACHIA
Fy3a YCHUMIIMIH eTapinda MHKAOpAa Oy 3JIeMEHTIapHH Y3JIamTupa oaMaian, Oy
9ca WIAN3 TU3UMHUHHU KYUCH3 PUBOXKIIAHHUIINTA 010 Kenmaau. Tymnmpok MyXuTtuaaru
XaJJaH 3uén Ty3 MHKIOPM OCMAaTHK CTpecC Ba Fy3a XyKalipajapuja HOHIIAp
MyBO3aHATHHM OYy3WJIMIINIa ONMO KeNlaad, HaTHKacHIa FY3aHUHT XOCHIIIOPIUTH
Ba Tona cudarn macasau (Martinez, Lauchli, 1991; Pessarakli, 2001; Karimi,
2005; Zhang et al., 2006; Gong et al., 2009; Chen et al., 2009; Dong, 2012).
[Iypnanran Ba Aerpajanusara yupara TYIpOKIapja FY3aHUHT XOCHUJIJOPIUTUHU
Ba CTpPeCC OMMWIIapra YHJaMIMINTUHH OMIMPHINIA, TEHeTHK IIypra YuIaMiIH
HaBJIAPHM KYJUTAIIAAH TAallKapH, Fy3a ypyFIapuHHU EKM YCUMIIMKHM KMMEBHH Ba
OMONIOrMK WIUIOB Oepuin OwinaH amanra ommpum MymkuH (Dong H., 2012).
OnumnapHuar  onu6G  OopraH  TaAKUKOTIApUAAH MabIyMKH, LIYpiaHraH
TYNpoKIapaa ¥y3a ypyFIapuHU OKUIIAAH OJIIWH Kl 3pUTMacH OmiaH
KUMEBUIT mIuIoB Oepn® KyUIaHWITaHJA, YPYFJIapHUHT YHMO YHMKUIIMHU Ba
MaificaapHUHT yCcuIM sSXUwiaHumy — anukiaanrad  (Javid, Yasin, 2001).
IlIypnanran  Tynpokjiapaa  ypyrjaapHU Ba  OaprimapHu MCBuTTB
LIUTOKMHUHIAPHUHT aHAloOrNIapd OWiIaH HIUIOB OepuiraHia Fy3aHUHT yHHO
YHKHIIH, YCUIITN Ba Xocwigopiurd omraH (Stark, 1991). IllyHuHTICK MabIyMKH,
ry3a ypyrnapura Rs-5 Klebsiella oxytoca (Yue, Mo, 2007) Ba Rs-198
Pseudomonas putida (Yao, Wu, 2010) mramMmmiapu acocuaaru Ouompernapariap
OwyaH WNUIOB OepwiraHaa NIYpIaHWIl TabCcUpu Kamaiiran Ba Mg, K Ba Ca
Y3MaITUPMWINIINHY ~ OLIMIIM  XHcoOura  Fy3a  MaifcamapuHuUHr  YCHUIIN
JKaJJaJUTallrad, TynpokaaH Na HUHT y3mamrupunnimy kaMaiirad, MCK axpamumm
AXIIWIaHTaH Ba Fy3a Maiicanapuiga ABK axkpanuiun kamaiiras.
Veummnkmyrocnukaa  Bacillus — aBiomura Maecy® — pu3oGaKTepusiiap
OakTepuan YrUTIApHUHT acocu cudartuaa kKymuianmwmmimy ucoornanran (Orhan et
al., 2006; Hafeez et al., 2006; Rivas et al., 2006; Kaymak et al., 2008; Zaidi
Khan et al.,, 2009, Tamxues, 2010). IxymanuszoBa [.J. tomonmman (2012)
Bacillus aBnogura mancy6 Oup kaHua pusobakrepus Typiapu ¢ochop mapyanaii
XycycusiTura Ba (UTONATOrCHJIApra Kaplid aHTarOHUCTHK (aojulMKKa dra
SKAHJIUKIAPH, TYNPOKHUHT (Gocdop peXKMMHHHM Ba LIypIaHMaraH TYIIpOKIapa
Fy3a, KaHA JaBJard YCUMIMKIAPUHHUHT O3WKJIAHHWIIM SXIIMJIAMN  OPKAIN
YCUMIIMKHUHT YCHUIIM Ba PUBOXKJIAHUILIMHY KA aUIAIITHPUIIN aHUKJIaHTaH.
Wnmvuit amabuétnapaa fFy3a puszoOakTepusuylapuHM Oup BaKTHUHT y3ujaa
Kylugara TONUQYHKIMOHAT XycycHusriapra, spHH fokopu (10-20%) ToxcHmk
Ty37ap KOHIEHTPALMACHTa YUIAMIIMIIUTH, TYNPOKIArd KHHUH Y3IalTHPHIIaJuraH
munepai (Casz(POs)2) Ba opranuk (putnn) docdarinapuu napyanam XycycHsTHra,
TYPFYH XJIOPOPTaHHUK MECTHLHATAPHA (TeKCAXJIOPLIUKIOTEeKCaH, MOINXJIOPJIaHTaH
Ondennuap) AeCTpyKIMs KWINII XyCYCHATHTa, Fy3a (UTONATOreHIapura KapIin
AQHTarOHUCTHK (DAOJIMIMIa, YCHIIHHU SKaJaJUIAIITHPUII Ba WIIU3 XOCHJ KHJIMII
(aoyumKIapura ra SKaHIMKIAPUHY YPraHuIl Xakuaa MabIyMOTIap ACsSpiIn HYK.
[y cababym, mrypiaHraH Ba Jerpajanusra ydparaH TyNpokiapiua frysa
STUIITHPUINAA OKOJIOTMK  XaBPCH3 SHIM MaxaUlMd  IIypra  9IuaamMiiin
noau(pYHKIMOHAN XYCYCHsTra dra fy3a pH300aKTepHs IITaMMIIapH acocujaa
KOMITIEKC TabCHp OSTYBUM OwWoOmpemapaT sApaTHUIl >KyJa MYXHM JKHXaT
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xucoOmaHaau, SbHU OYHHU KYIUIAIl SKOJIOTHS XOJATHHU SXIIMIIAINra, IIYyplaHraH
Ba Jerpajanusra ydparaH TYHPOKJIAPHUHT YHYMAODPIWIHMHH Ba FY3aHHHT
MaxCyJIIOPJIMTUHI OIIMPHIITa UMKOHUST sipaTraH 0yiyp sau.

Juccepranusi MAaB3YyCHHMHI JHcCCepTauMsi OaskapumjaaérraH MJIMMii-
TAAKHMKOT MyaccacacH HWIMHI-TAAKMKOT HNLIapu Onjaan OOFJIMKJIMIH.
Huccepranust TagKUKOTH MUKpPOOMONOTHsS WHCTHUTYTHHUHT MIMHH-TaAKAKOT
nuuapu  pesxacuHuHr A-7-068 «Illypnanran Tynpokiapra Kapiid camapaiu
MHUKpOOIHM OuorexHosorusuiap sipatuiny  (2006-2008  iiit.), DA-A9-T131
«[TomudpyHKIIMOHAT MHKPOOPTaHU3MIIAp acoCHJa KOMIUIEKC TabCHpP OTYBUH
Ouonpenapatiap OJuIl OHoTexXHoJoruscuHN spatuiy (2009-2011 i) Ba DA-
A6-T111 «Kommiekc Tabcup otyBun RIZOKOM-1 Ba RIZOKOM-2
OuomnpernapaTiapuHy ~ SpUM ~ CaHOAT  INAPOWTHAA  MIUIA0  YHMKApHII
ouoTtexHomorusicuan sipatuny (2015-2017 #ii.) MaB3ycuaaru aMaiuidi Jonuxanap
Joupacuia OaxapuiIIy.

TagKHKOTHHHI MAaKCcaJHu LIYpIaHraH TyHOpOKIapAa Fy3a eTHIITUPUII yUyH
SIHTM ~ IIypra  9uAaMiad  NOoMH(YHKIMOHAN  XycycwsTiapra osra  Fy3a
pu3o0aKkTepusulapy  acocuja KOMIUIEKC TabCHp O3TyBUM SHTH OHompenapar
spaTHIIaH Hoopar.

TaakuKOTHUHT Ba3udanapu:

IIypiaHTaH TYNPOKJIApJaH MaXaIuid Fy3a pH300aKkTepus INTaMMIAPHHU
M3NAll Ba @KpaTWII, KHCIOTA XOCWI KWIHII XycycusTiapu Oyiinda daon
IITaMMJIAPHU CKPUHUHT KHUJTHIIL;

axpatud onuHraH puszolakTepust ¢Gaon MMTAMMIAPUHUHT XJIOPUIIN Ba
CyndaTii TOKCHK Ty3Jlaph KOHIICHTPALMSICHHUHT Ba O3WKAa MYXUTHHHHT pH
OLIMIINHK YCHUII (haoJUTMKIIApUTra TaAbCUPUHN YPTaHHIIL;

Fy3a pH300aKkTepus ITaMMaJapUHUHT KUMHUH Y3MAIITHPUIAAUTAH TYIPOK
¢docoarnapunan P,Os Hu mapyanam XyCyCHATHHN YPraHuUIIL,

orypra  9umamiad - puzoOakTepws  Gaos  MTaMMIAPUHHUHT — KyJITypal-
MopdoJIoruK Ba (U3NOIOTUK-OMOKMMEBHI XYCYCHATIAPUHN YPraHUIl, yJIapHUHT
Typ MaHCYOJIUTHHU aHUKJIAI;

oIypra YugaMiId  PH300aKTepHs INTAMMIAPHHUHT TYPFYH XJIOPOPTaHHUK
MEeCTULMJUIAPHU JeCTPYKLUS KHIHUII XyCYCHSITUHH YPraHHII;

mypra  uugamiad  puzodakrepust  (aox  mTaMMIAPUHHMHT  Fy3a
(uTOmaToreHIapura KapIy aHTarOHUCTUK XyCYyCHATHHU aHUKJIAII,

mypra YugaMiid Fy3a pu300aKkTepsi INTAMMIAPHHUHT (UTOrOPMOHAI
(aoJUMTUHK YpraHuI;

Fy3a puU300aKTepuss MOHOKYNTypajlapd Ba YJIapHUHT acCOLUAMUACHHU
TOKCHKOJIOTHK TQAKUKOT/IAH YTKA3HIII,

CTepWIUIaHTaH [IypJIaHTraH TYNpOKJIapAa Fy3a pHU300aKTEPHUsIIAPUHUHT
SIOBYAHIUIMHU YPraHUIIL

nma0opaTtopust IIapouTHAA UIYpIAHTaH TYHPOKIapAa MHONMH(pYKIHOHAN
XyCyCHATTa 3ra HIypra 4uaMiid pu300aKTEepUsUIAapUHUHT FY3aHUHI YCHINUTa Ba
PHUBOKIIAHUININTA TABCUPHHU YPraHUIIL



nabopaTopusi MAapOUTHIA MOTHU(PYKIHOHAT XYCYCHsITra 3ra HIypra 4uaaMin
PU300aKTePUATAPHHN YCTUPUII MIAPOUTHHM ONTHMAUIAIITHPHUIN, OHOmpenapar
WNDTa0 YUKAPUITHIHT TEXHOJIOTHK Ba aIllapaTii CXeMaJlapUHH SPaTHII;

UIYpJIaHTaH TYHOPOKJIapa Fy3a YCHUMIIMTHAA KOMIUICKC TabCUP ITYBYH SHTU
OuomnpenapaTHH UILIA0 YMKAPHII CHHOBUAAH YTKA3HIIL,

IIYpJIaHTaH TYMpOKIapla Fy3a eTHIITHPHIIA OHONpenapaTHUHT OMOJOTHK
Ba UKTHCOMI caMapaIopIiTHHA aHUKJIAIl.

TagkuKoTHHHT 00bekTH cudatnga Cupaapé BWIOSTHHHHT IIYpIIaHTaH
TYNPOKIApUIaH aXpaTWIraH Ba WACHTH(UKAINSA KWIMHTaH 4 Ta SHTH Maxajuinit
IIypra YuJaMiIz Fy3a pu300aKkTeprs ITaMMIIapH, MIHEpaJl Ba OpraHuk Qocdariap
- Ca3(PO4); Ba ¢urun, xmopumm (NaCl Ba MgCly) Ba cynpdatiu (NaxSOs Ba
MgSOs4) Tokcuk Ty3nap, xiopopranuk nectunuaitap (IIXb, I'XID), ry3aHHHT
¢uronarorennapu Verticillium dahliae, R. solani, Fusarium solani, F. oxysporum,
A. alternata Ba V3P ®A T'enomuka Ba GuomHdopMaTHKa MapKkasH TOMOHHIAH
TaKAMM KHWIMHTaH (UTONATOreH 3aMOypYyFIApHUHT arpeccuB pacamapu F.
oxysporum vasinfectum R-7, F. oxysporum vasinfectum R-3, ry3anunr AH basyTt-2,
C-6524, byxopo-8 nasnapu, Cupaapé Ba Byxopo BUIOSTHHHHI ypTaya Ba Ky4Iu
LIypJaHTaH TYIPOKIApH OJUHIIH.

TagKHMKOTHMHI  NpeAMeTH —  IOyplaHraH  TYOpOKJIapAaH — Fy3a
PU300aKTePUATAPHHN KUAUPHUIL, AKPATHUII Ba CKPUHWHT KWIHIIL, YIAPHUHT
o yHKIIMOHA XYCYCHATIApUHU - urypra YUIAMIIWIIUT Y,

dochopmobmmzanmsiamr  GaoJUIMTMHM ~ Ba  TECTULMJIAPHU  [apyaall,
AQHTAarOHUCTHK Ba YCHUIIMHU >KaJaIAlITHPYBUN XyCYCUATIAPUHH YPraHUIl; (Gaon
OITaMMJIAPHUHT Typ MAaHCYONWTWHHU aHWKIAII, SHTW IOypra YugaMin Fys3a
pu3zo0aKTepus mTaMMIIapH acocHia KOMIUIEKC TabCHpP ATYBYHM SIHTH OHomperapar
spaTll, LIypJaHraH TYHpOKJIapia JabopaTopus Ba Jaja MHIapoMTIapHjaa
OuonpenapaTHUHT FY3aHUHT OMOMETPUK KYPCATKUYIAPHHUHT PHUBOXIJIAHHUIINTA
TABCUPWHM  ypraHwm; JgabopaTopust Ba SIpUM  caHOaT  MIapOHMTIApHIa
PpHU300aKTEPHSUIAPHH YCTHPHII IAPOUTHHH ONTHMAIUIAIITHPHUIL; KOMIUIEKC TabCHUP
STYBUM SHTM OHOMpENapaTHU SIPUM CaHOAT[Aa HIIIA0 YMKAPUIIHU TEXHOJOTHK
TH3UMHHHU CXEMaCHHH SIPATHUIIL.

TagkukoTHHHT ycysuiapu. TajKuKOTIApHM YTKa3WIAAa MHUKPOOHMOJIOTHK,
OMOKNMEBHUI, CIEKTPOYOTOMETPUK, MOJIEKYJSIP-OMOJIOTHK, Xpomarorpaduk,
arpoKuMEBHH, OMOTEXHOJIOTHK Ba OMOMETPUK yCyJUIapAaH (oiianaHIITaH.

TaagKMKOTHHUHT WIMHI SIHTWINTH KyHuaaruinapaan noopar:

LIypJIaHraH TYNPOKJIapJaH Fy3a puszocepacupaH sHTU IIypra YuIaMIInd
pu3o0aKkTepusi LITaMMIIApU @XpaTHiraH Ba HaTikaga 4 Ta (aon mrammiap
KHCJIOTA XOCUIJI KWIHII (haosuTHKIapu O0yinda CKpUHUHT KUJIMHTaH;

Wik 60op 4 Ta SHIM IIypra YUJaMiIM Fy3a pU300aKTepHs IMITaMMIIAPHHUHT
Moan(pYHKIMOHAI XyCyCUsITIapu: 10oKopu KoHueHtpauwsim xiuopuaan  (NaCl,
MgCl) Ba cynbdparin (NaxSO4, MgSO4) TOKCHK Ty3Japra YuJaMIMINTH, KHHHH
Yy3mamrupmraanran muHepan (Ca3(PO4)2) Ba oprammk (¢utnH) dochaTmapHu
mapyanam, TypFyH xiopopranuk nectunmmiapau (XL, TIXB) mectpykius
KWINIL, Fy3a (UTONATOreHJapura Kaplll aHTarOHUCTUK (aosimury, YCUIIHK
KATAUTAMITHPUII  Ba  FUIAM3 XOCHJI  KWIWII  (DAOJUTMKIApH  aHMKJIAHTaH.
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PuzobakrepusiapHuHr Typ MaHcyonuru - Bacillus subtilis BS-80, Bacillus
licheniformis BL-83, Paenibacillus polymyxa PP-113, Paenibacillus amylolyticus
PA-118 anuknanrasd;

WIK 00op 4ra mypra 4upamiIM Fy3a pu3o0aKkTepus LITaMMIApU  acocHuja
xomIiekc Tabeup 3TyBun RIZOKOM-1 Ouomnpenapary sipaTUiras;

wik Oop naboparopusi mApoMTHAA TNOIM(YHKIMOHAI XyCyCHsTra sra
pu300aKTepUsIIapHA YCTUPHII IIAPOUTH ONTHMAJUIAIITHPUIITaH.

TagKNKOTHHHT aMaJIMii HATHIKAJIAPH KyHuIaruiapiad noopar:

KomIiekc Tabcup 3TyBun RIZOKOM-1 OunompenapaTuHu MIUIA0 YUKapHUII
Y4YyH TEXHOJIOTHK Ba amllapaTypaad CXeMacH spaTUIraH;

Cenekuusi, ypyFUMIMK Ba Fy3a eTHUINTHpHII arporexHonorusicu WTU
Cupnapé Ba byxopo Bunostiapu WIMHHA-TOXPUOABUIl CTAHIMSITAPUHUHT
IIypIaHTaH TYIpOKIapuaa Komiuieke Tabeup 3TyBun RIZOKOM-1 6uonpenapati
N0 YUKAPHIT CHHOBU/IAH YTKA3MITaH;

WIK O0p, WIYpJIaHTaH TYHpPOKJIapJa KOMIUIEKC Tabcup ATyBur RIZOKOM-1
OwompenapaTi OWIaH Fy3a ypyFlaapura SKWII OJNAWIAAH WIUIOB Oeprirania
FY3aHUHT  WIIU3  XOCHII Oy umy, yeumm Ba  PUBOXJIAHWILIWHU
JKaJAJUTAIITUPTaHANTY, YCUMIMKHMHT WMJAJU3 4YHPUIL, BEPTHULMIIE3NIN Ba
(y3apuo3nu BHAT, XaMJa adTepHapHo3 OWIaH KaCAJUIAHWIIMHUHT MacalraHINTH
AQHWKJIAHTaH;

HIyprIaHraH TYIpoKJIapaa Fy3a eTULITUPHUIIIA RIZOKOM-1
OuonpenapaTHHUT OMOJIOTHK Ba UKTUCO/NH caMapaiopiIury aHUKJIAHTaH.

TagKUKOT HATUKAJAPMHUHI HINOHYWIMWJIMIHM. Xap Oup TaaKUKOT
Taxpubanapy >HT KaMuaa 3 maporabanaH YTKa3wiranu, Oy 3ca dHT WIIOHWIN Ba
Gapkapop HaTWXaIapHHU YpTada KHHMaTHHHA XUCO0Ia0 YMKUII NMKOHUHH OepraHu
Owian acocilaraH. DKCIIEpHUMEHTall MablIyMOTJapra CTaTUCTHUK XaTo, ypTaua,
UIIOHWIMIINK WHTEpBaUIapH, ctangapt orunuiapHu xucobmam STATISTICA 6.0
KOMITBIOTEp JacTypd Ba CTaHAApPT ycymwmap é&paamMuaa onubd Oopmiras.
HaTmxanapHu CTaTUCTUK aXaMUATHHU aHUKAM yuyH, CTBIOEHTHHU t-KPUTEPUACH
X1co01ad YMKUIATaH.

TaaKuKOT HATHKAJTAPMHUHI Ha3apuil Ba aMaaui axamMusiTH. TaaKUKOT
HaTWOKAJIAPUHUHT WIMAH axaMUsITH IIypra YuJaMiIn £y3a pu300aKkTepHsIapuHIHT
NoMN(PYKIHOHAI XYCYCHATIApHHY Ba YJIAPHHUHT LIYpJIAaHTaH, Xam/a Jierpajamsra
ydparaH TYNpPOKIAPHUHT  YHYMAOPJIWTMHH Ba Fy3a  MaxXCyJIOpPJIUTHHU
OLIMPUIINHYU YPraHNO YNKUITAHINTH OWIaH OeNTHIIaHTaH.

WmHuHr amManuii axaMusTH aXKpaTHITaH Ba TAJKUK STHITaH SHIU IIypra
ypjaMid  NONM(YHKIMOHAJ —XycycusiTiapra dra fysza pu3o0akTepusuiapu
mTaMMJIapHd  acoCHAa SHTH D3KOJIOTHK XaB()CH3 KOMIUIGKC TabCHpP D3TYBUH
RIZOKOM-1 6uonpenapatunau onunian noopart. ypiaanran Tynpokiapia rys3a
STUINTHPHUINAA SHIM OHMONpENapaTHW SKHUII OJJMJIAaH ypyFjapra HIUIOB Oepuil
yU4yH KyJtam, —TYHOPOKJIApHUHT MHKpOONap  YIOIIMAaCUHUHT  OalaHCHHH,
LIypJIaHraH TYHIPOKJIAPHUHT MIIKOpHH pH Ba 03MKa 31eMEHTIIapHHUHT OaJlaHCHHU
HOpPMaJUIAIINTa, JIETPaJalysara ydparaH TYNPOKJIApPHUHT OHOpeMeauanusi Ba
OMOTHKIAHUIINIA, SbHU (ochaTiaHull, NIYpIaHWII JapaKacHHHM acTa-CeKUH
KaMaiHmmra Ba XJOpOPraHuK MEeCTHIIHIIAP Ba MUKOTOKCHHIAPIAH TO3AIaHHUIINTa
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UMKOH OepraHiuru aHUKIaHgu. HaTmkana mIypaaHral  TyHOpPOKJIapHHHT
YHYMJIOPJIUTH OILIWIIA XHCOOWTa MaXTaHWHT XOCHJIIOPJIUTU OLINU. SIpaTwiran
TEeXHHK Ba allapamiid CXeMalap KHIUIOK XY)KAJIUTH yYyH KOMIUICKC TabCUP
9TyBUM OMOINpenapamiapHd HIulad YUKapuira acoc OYynnMO Xu3MaT KHIHMIIN
MYMKHH.

TagKMKOT HATHKAJAPUHMHI :Kopuil KuiauHumu. Komrmiekc Ttabcup
otyBud RIZOKOM-1 OGuomnpenapaTuHu spaTUIl Ba >KOPUH KWIMILI >kapaéHUIA
OJIMHTaH WIMHI HaTHKanap acocuaa:

Iomudynknuonan Xxycycuarnapra osra OakTepusulap INTaMMH — y4YyH
V36exucton PecriyGrmukacuuunr WHTEINEKTYl MyINK AareHTJIMIH  TOMOHHIAH
uxtupo mateHt (2013, UZ Ne IAP 04712) onunran. Hatmxkana sipaTiiiran ssHTH
03HMKa MyXUTH CaHOAT MIAPOUTHA OUONIpEnapaTHU OJIUII UMKOHUHH Oepaau;

KHIIUTOK Xy Kanmury unmiad gukapummaa Cuprapé BUIOATHHHHT Mup3ao0o/
pafionn «CyBunm Mupobd mamacu» depMmep XVKAIUTHHUHT — IIYpIIaHTaH
Tynpokiapuia ryza yeummuruaa 2014 — 2015 fimiapaa KOMIUIEKC TabCUP STYBYH
RIZOKOM-1 Owuonpenapatu xopuit stmiaran (Kummok Ba cyB XYKaauru
Basupauruauar 2016 #un 15 oxtsiOpmaru, 02/20-3326-COH MabIyMOTHOMACH).
RIZOKOM-1 OuomnpenapaTHHU KyIIall HATHXKACHIA IIYpIaHTaH TYHPOKIApPHUHT
YHYMJIODJIUTH Ba TMaxTa XOCWJIJOPJWIH OMITaH Xamaa Kymmmya 12 — 14,6 w/ra
XOCWJI OJIWINTa Ba peHTademmuK napaxacuHu 25 — 28% ra ommmmra UMKOH
OepraH.

TagKHKOT HATHKAJIAPDHHUHI anpolanmsicd. TagKUKOT UIIMHMHT acocuil
HaTIKamapn Y36exucton MukpoGuonormapuanar 4 chesmu  (Tomkent, 2008),
akagemuk A.I'. XomMypaqoBHHHT XOTHpacura Oarunuianran «K MUKpOOHOIOTHS Ba
OMOTEXHOJIOTUSHUHT 3aMOHaBHH MyamMmonapn» PecryOnuka wimui-amannit
xoHpepennusicuaa (Tomkent, 2009), «Fy3aHuHr nyHEBHUN XHIMA-XUIUTHTH
reHooHIM — (QyHIAMEHTal Ba aMallil TaIKUKOTJIAp acoCH»  XalKapo HIMHMA
koH(pepennmsicuaa (Tomkent, 2010), «CyB Ba TyNnpoK pecypcliapuaH OKWIOHA
(oliganaHuil, TYIPOK YHYMIOPJIUTHHE omupuin ityiapm» (Tomkent, 2011), «Ep
pecypciapuaan camapanu QoiiganaHuil, TyNpoK YHYMIOPIUIMHM CakJjall, KaiTa
TUKnam Ba omupumr  Hymrapw» (Tomkent, 2012), «Epmapman oxwmioHa
¢oiinananuin Ba Myxodasa KWINIITHUHT HHCTUTYIMOHAT Macananapuw» (TomkeHr,
2012), «Tabumii OupuKkMamapaH KUIUIOK  Xyxanmuruna  QoiimanaHuin
HUCTUKOOIIIApH» (T'ymucron, 2013) PecnyOnuka WIMUN-aManui
KoH(pepeHImsmapuaa, «MnMuii TapakuéT Ba WKTHCOAWETHHHI HWHHOBAIMOH
puBoIaHMIIM» PecryOnuka €m onumulap WiIMHH-aMaluii  KOH(pepeHIHscHIa
(Tomkent, 2012), International Symposium «Microorganisms and the Biosphere»
«MICROBIOS-2013» (Kirgizstan, Bishkek 2013), International Congress
«AGRICASIA’2013» - «1* Central asia congress on modern agricultural
techniques and plant nutrition» (Kirgizstan, Bishkek 2013), 2™ International
Conference of Arid Land Studies «Innovations for sustainability and food security
in arid and semiarid lands» (Samarkand, 2014), «MukpoopraHusmiap Ba
Buocdepa» xamkapo Cummnosmymn «MICROBIOS-2015» (Tomkent, 2015),
«Tabnmum Ba QaH — Oapkapop PHBOXIAHUII MaH(aTIapH HYIHAa» XalKapo
nnMuii-amanuii koHpepenmmana (Tomxkent, 2016), «[eHeTHka, T€HOMHKa Ba
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OMOTEXHOJOTHAHUHT 3aMOHAaBUI MyaMMmonapu» PecmyOmuka unMuii-amanmuii
koHpepenmmsicuaa (Tomkent, 2016), «OKamybmit Opon OFiin Ouomormk
pecypcrnapuiaH OKwiIoHa (oigamanuimr Ba Myxodasa KWIHII MyaMMOJapw
xankapo wimmuii-amanuii koHdepernuusna (Hykye, 2012, 2016), International
Scientific Conference «Science, technology and innovative technologies in the
prosperous epoch of the powerful state» (Turkmenistan, Ashgabat, 2016),
International Conference «Word Cotton Research Conference-6» (Brazil, Goiania,
2016) anpoOanusiian yTras.

TagKUKOT HATH:KAJAPHHUHT JBJOH KWIMHHINM. Juccepramus MaB3yCcH
Oyitmya 1 WXTHUPO TAaTEHTH ONWHTaH Ba 4 MAaTEHT TajJaOHOMAacH TOINIMPHITAH,
KaMM 55 Ta WiIMMil Wuuiap dom STWraH, mynapaaH 10 Tacum  Y36eKHcToH
PecnyOnukacuuuar — Onmid  aTrecTansi ~ KOMHCCHSICHHHUHT  JIOKTOPJIHK
JIMCCepTalMsUlapy aCOCHH HMJIMHI HATH)KAJAPMHU YON OTHII TAaBCHSl STHITaH
WIMHH HalDiapaa, >KymiagaH 9 Tacu pecryOimka Ba 1 Tacu XOPIDKHHM MIMHUI
JKYpHAIIap/ia HAlIP STHIITaH.

JuccepTalMsIHUHT XaKMHU Ba TY3WIMIIH. J[uccepTanusi TapKuOW KUPUIIL,
OemTa 000, xXynoca, Qoitmananunran agaduértnap pyixaTd Ba WIOBaJIaH HOOpaT.
JucceprannsHUHT XaXMA 179 OTHH TaIIKHII STraH.

JIACCEPTAIIMSIHUHI ACOCHI MA3ZMYHH

Kupunim kucMuaa yrkaswiran TaJKUKOTIAPHUHT J1013apOJIUTry Ba 3apypatu
ACOCJIaHTaH, TaJKUKOTHHHI MaKCaau Ba BasupazapH, 0ObEKT Ba NpeIMEHTIApU
TaBcu(IaHTaH, peciry0arKa (haH Ba TEXHOJOTHATIAPH PHUBOKIAHAIINHIHT YCTYBOP
HYHaNuIIIapura MOCIAMIH KypcaTWIraH, TaAKUKOTHHHI WIMHH SIHTWIATH Ba
amanuii HaTWXKajgapu O0aéH KWJIMHTaH, OJMHTaH HATWXKATapHUHT WIMHN Ba aMalTui
axaMHATH 04n0 OepmiraH, TQAKUKOT HATIKAJApUHMA aMaIueTra >KOPUH KHIIHII,
HaIIp OTWITaH WODIap Ba JHUCCepTalvs TY3WIHININ Oyin9a MabIyMoTiap
KEITUPUITaH.

Hucceprauusaunr «lIypiaaHumHyg £y3a YCHMINTHHUHT PHBOKJIAHUIINTA
TabCUPHU, XaM/ia AerpaJalisara y4paral TyNpoOKJIAPHUHI YHYMIOPJIUTHHU Ba
FY3aHMHT MaxcyJI0PJIUTHHH OLIMPHULIZA pusocdepa
MHKPOOPTaHM3MJIAPHHUHT axaMusTH» 1e0 HoMIaHraH OupuHuYM OodOuna
KUIIIOK XYKaJIUTH eplapuHM IIypraHuml, QocdaTiaHum, HNECTUIMIAP Ba
MHUKOTOKCHHJIAp OWiaH HQUIOCHAHWII MyaMMOJApH, Fy3a YCHUMINTUHHUHT
PHUBOXIIAHUIINTA CTPECC, SABHU ILIYPIAHUMI, KypPFOKYMIUIUK Ba CYB TaHKUCIIUTU
LIAPOUTIAPUAA TOKCHUK TY3JapHUHT TabCUP MEXaHMU3MIAPH, UIYPIAHUIIHIHT
TYIpPOK YHYMIOPIHWTHTa TabCHpPH Ba (QochaTiIaHUII, TNEeCTHIUIIAP OmIaH
nGIOCIAaHNII JlapaKaCHHM KaMalTHUpHIA, FY3aHWUHT WIAW3 YUPHUII Ba BHIT
KacaJuIMKJIapura OMOKOHTPOI cudaruia, Jerpajanusara ydparad TyIPOKJIapHUHT
YHYMJIOPJIUTUHH Ba MaxTa MaXCYyJAOPJUTHHHU OLIMPHUIIAA MUKPOOPTaHH3MIApHH
KYJUIall HCTUKOOUIAPHU TYFPHUCHUIA MAbIIyMOTJIAp KEITUPUIITAH.

HucceprauussHuHr «Pu3odakTepusIapHUHT noIuGpyHKIMOHA
XyCyCHUATJIAPMHHA Ba JaJIa CHHOBJIADH YPraHuil MeTOMJIApU» 10 HOMIIAaHTaH
HKKUHYM 600Maa Fy3a pH300aKTEpUSIAPUHUHT HMONMU(YHKIHUOHAI, (H3HOJIOTHK-
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OMOKMMEBUI, KynTypai-MOPQOJIOTHK XyCyCHSTIap KOMIUICKCHHHM —YpraHuil,
CIEKTPO(OTOMETPUK, MOJEKYIAP-OMOIOTHK, Xpomarorpaduk, J1adopaTopus
TaJIKUKOTJIapH, MUKPOOHOJIOTHK, arpOKUMEBHUH Ba Jlajla MIApOUTH/IA FY3aHN YCHIIN
Ba PUBOXJIAHUIIM OYiinya (PEHOJOTUK Ky3aTyBiIapu OMOMETPHK MaTepHallIapy Ba
Mero uiapu 6atadcui TaBcudIIanraH.

Hucceprauusauar «Iypra yugamim £y3a pu3odakTepusiIapuHu U3Jiall,
ajKpaTHIl Ba NOJMPYHKUUOHAT XYCYCHSATJIAPUHM  VpraHum, ¢aoJ
IITAMMJIAPDHA WIEHTH(PUKAIHSA KUIUI» 1e0 HOMIIAHTaH y4uHYU O00MIa Fy3a
pU300aKTePUATIAPUHUHT  KHCIOTa  XOCWJI  KWIYBYHM  Maxammmid  Qaon
KyNTypaJapUHAHT CKPHHUHT TaJAKWKOTIApH, TaHIad ONMHTaH pu300akTepHsIaph
(daon KynTypalapUHUHT MOIM(QYHKIMOHAI XYCYCHSATIApH YPraHWITAaHIWTH Ba
YIApHUHT Typ MaHCYOJIUTH aHUKJIAHTAHJIUTY OYHH4a HaTIKanap KeITHPUITaH.

Lypea uuoamnu maxannuii y3a pu3o6axmepusniap WmamMmMIapuUH usiaul 6d
adicpamuut. Kucnoma xocun unuut xycycusmu 6yuuya (paon wmammiapHu
CKPUHUHS KUTULUL

Cupaapé BHIOATHHUHT ypTada Ba KywWIH IIYpJIaHTAH TYNPOKIApHIa YCraH
ry3a puzoctepacunan 20 ta puzobaxrepust KyarTypainapu axpartwirad. Kuciora
XOCWJI KWJUII Oyiinua cudaruid Tect yTkazum Hatwxacuaa 4 daox Ne 80, 83, 113,
118 xynTypanap TaHaabd OIUHAH.

Xnopuonu eéa cynvghamau mokcux my3napHune KOHYenmpayusacuHu 6a 03uKd
myxumu pH nu owué 6opuwunu maunad orunean puzobaxkmepusiap ¢aon
WMAMMAAPUHUKE YCUW (haoiiueuea mavcupu

Fy3a puzodakrepusapuauHr yeum paoyummrura cyiadpatiu (NaxSOs, MgSOy)
Ba xuopumma (NaCl, MgCly) TOKcHK Ty3NmapHUHI OmHUpuUO Oopuiaran
KOHIIGHTpAIMsUIapUHUHT (3%-20%) TabCUpH YPraHMWN. Y praHuirad KyJiTypanap
(haox nrypra YMIAMIHIAK XyCYCHSTHTA 3Ta SKaHINKJIApH aHUKITaHAH, OyHU FOKOPH
koHneHTpanmsuiapaara  (10%-20%) xmopumm Ba CyndaTim TOKCHK Ty3JIaph
UIITHPOKHJA  KYJITYpalapHUHI  ycuil — (aoyiMkiapu OKOpH  OYyiaraHiaurua
TacAUKAANIN.

Ne 118 kynrypa 1okopu Ycuinl (GaoyUTMTHHU KYpCaTad, HATPUH Ty3imapu
KYIIWITaH 03UKa MyXUTHIA TAXPUOAHHHT 3-CyTKaaa Xykalpa TUTpU 3 TapTHOTA,
apan 7,1(£0,21)-8,4(+0,15) man 11,1(+0,25) lg KXb/Mn raga, marauil Ty3mapH
Kymmnraaa sca 2 taptuora 8,4(+0,15)—9,1(£0,25) man 11,1(+0,25) - 11,8(%0,31)
lg KXb/Mn raga omam (1-pacm). Ne 80, 83 Ba 113 kynrypamap OwiaH Xam
AQHAJIOTHK MabJIyMOTJIap OJIUH/IH.

CyroK 03MKa MyXUTHIA PH300AKTEPHUIAPHN YCTUPHUIIAA YCUII (PAOJUTHKIApH
JUHAMHKAcH Ba 03uKa Myxutu pH kypcaTkuuuHuHr y3rapumu, seau pH 5 gan 10
rada oy 10 cyTka MaboiHuIa YpraHuian. XaMmMa YpraHuiirad KyJarypaiap Ha
(daxar HOpmoH Ba MmKopuil pH Kkypcarknuiam ozmka Myxutuia ¢daos ycuOruHa
KosIMacaaH, OaJKi 03WKa MyXUTHHHHT HIIKOpHH pH KypcaTKnunHE HOpMairada
nacafitupau. Ne 83-xynrypanuHr Xyxkaiparap tutpu 12,3(£0,32) lg KXb/mir raga
omwan Ba o3uka MyxutuHu pH xypcarrmum 6,9(£0,08) raua nopmamnamgu (1-
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xajBain). Ne 80, 113 Ba 118 xyntypanap OumaH XaM HIyHra yXIIam MabIyMOTIap
OJIMH/IN.

i NacCl

Naz:804

xysallpa mipa,
lg KXBimn
© o

1 2 3 C¥TEA
3% o 5% T o 10% E20%  Tyacma

1-pacm. YUykyp yeTHpHII IMHAMHKACHIA XJIOPHIIH Ba cyJ(aTian TOKCHK
TY3JIAPHHHT OIIUO0 OOPHIIraH KOHUeHTpauusiIapuHuHr Ne 118 kyaTypaHusr yeuumn
aossmrura rascupn (Ig KXb/mo)

LIypea uudamnu KyImypanapHuHe KUuH y31aumupuiaouean mynpox
Qocamnapuoan Pr0snu axcpamu xycycusmu

Hlypra umpamnm ¥y3a puzoOaKkTepusi MOHOKYJITypajgapu Ba YyJIapHUHI
accormanmsiapu - 4% TOKCHK Ty3nap KymmraH o3uka myxutuga Casz(POs): Ba
¢utuanan P2Os HUHT aXpauiy YpraHviIf.

Na Ty3mapu KyIIWITaH BapUaHTIapIa pH300aKTEepUsUIap Ba YIapHHHT
accolManMATapuHUHT  ¢dochop mapyamam XycycHUsTH, Ty3 KYIIHJIMara
BapHaHTIapra HHUCOATaH OIIMIIM, XamJa O3WKa MyXuTura Mg Ty3mapu
kymmranga Cas(POs): Ba ¢urtmaman P.Os HE (aon mapyanamm cakiaHuo
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KOJITAHJIMTH, JICKUH OUp MyHYa MacailTaHINrd aHUKIAHAW. DHI XM HATIKaHU 4
Ta KyJITYpaJaH TallKWJ TONTaH acCOLUaIus HaMOEH KUJIJIN.
1-skagBan
Ne 83 kyJarypaHuHr Yeum (GpaouIMTHHE 03MKA MYXHTHHHHT JacTiadku pH
KYpcaTKH4ura 0orJuKkauru Ba pH y3rapum gaunamukacu

Bapunanrtnap CyTkanap
(xynr.Ne/pH) 1 \ 3 \ 5 [ 7 | 10
SlmoByan Xysxaiipanap Tutpu, lg KXb/mi
83/5 8,140,21 9,3+0,21 11,4+0,15 10,9+0,35 11,440,15
83/6 8,3+0,15 9,4+0,06 10,9+0,15 11,1+0,25 12,1+0,12
83/7 9,1+0,32 10,1+0,12 11,4+0,15 11,440,31 12,3+0,32
83/8 9,3£0,15 10,4+0,15 11,6+0,21 11,440,15 12,14+0,49
83/9 9,2+0,26 10,3+0,06 10,8+0,06 12,1+0,26 12,1+0,12
83/10 8,140,15 10,2+0,06 9,4+0,15 12,1+0,30 12,1+0,15
Osuka myxutuHuHT pH Kypcatkudn
83/5 5,240,25 5,5+0,38 5,9+0,10 4,5+0,15 4,6+0,21
83/6 5,5+0,38 5,6+0,29 6,0+0,15 5,5+0,18 4,8+0,36
83/7 5,1£0,40 5,6+0,24 6,0+0,26 4,8+0,31 4,440,15
83/8 5,540,21 5,6+0,16 6,5+0,19 6,2+0,23 4,740,17
83/9 5,6+0,25 5,7+0,32 6,2+0,21 4,9+0,15 4,8+0,21
83/10 6,1+0,31 5,7£0,16 6,4+0,32 6,2+0,35 6,9+0,08

Na Ty31apu TabCUPUAA TUTPIAHYBYM KUCIOTATAPHUHI YMYyMUH MHKIOPHHU
omuImM puszodakTepust accouuampsuapuga kysatwigu. NaCl  wmrupoxuma
YMyMHH KHCIIOTanap MUKAopu TaxpmoanwHr 10-cytkacuma 28,78(+0,67)% wuu
tamkmwt Kuwiaa. O3uka myxurara MgCl Ty3u KYIIranaa 3HT Ky KHCI0Ta XOCHIT
Oymumm  7-cytkama Kysatungun Ba  12,44(£0,68)% mm, MgSOs Ty3uma
TaAKUKOTHUHT 3-cyTkacuma 12,41(£1,3)% wm, NaSOs4 Ty3um Kymmnrania
TaAKUKOTHUHT S-cyTkacuna 35,28+(1,13)% wu tamkwr kuan. Ne 80, 83, 113 Ba
118 kyarypanap 6unan xam LIyHra yXmam MabIyMOTIap OJUH/IM.

Puzobaxrepusinap acconmanusicu Casz(POs)2 man P>Os Hu daon axparunm
TaJAKUKOTHUHT OWpmHYM cyTkacuna HamoSH Kwimu. Ca;(POs), mam P>Os HE
axpatum pH 5,6(£0,15) Ba Xyxaipamap tutpu 8,2(£0,06) lg KXb/Ma ma
7,4(£0,21) mr P20s/100 mn Hu Tamkun Kuiaad. O3uka Myxutura Na TOKCHUK
Ty37apu KYIIMITaHAa PU300aKTepUsUIap aCCONUANNACH TAAKUKOTHUHT OHMPUHYN
cytkacuna NaCl ty3nmu o3uka myxutuaa Caz(POs), nan P.Os au paonpok axpatan
— pH 5,3(%0,15) Ba xyxaiipanap tutpu 5,5£0,25 lg KXb/Mmn na 8,9(+0,26) mr
P205/100 mi 11, NaxSO4Ty3mu o3uka myxutuaa — pH 5,5+0,21 Ba Xyxaiipanap
tutpu 6,6(=0,21) lg KXb/mn nma 7,7(x0,21) mr P>Os/100mMa HE, Ty3CH3 O3HKa
myxutuaa sca pH 5,6+£0,15 ma 7,4(x0,21) mr P>Os/100 Mi HH TaIokuin KHIIIH.
MgCl, kymmiran 03uka MyXUTHIA PU300AKTepHUsIap acCOLUALUSACH TOMOHHUIAH
Ca3(PO4)2 man P>Os HE 9HT KyI aXpalIUTHIIN TAAKUKOTHUHT YYUHUYH CyTKacHuia
kyzarmiaa, pH 5,57(+0,38) Ba xyxkabipamap tutpu 12,2(£0,32) 1g KXb/ma
2,2(£0,12) mr P20s/100 mit Hr, MgSO4 Ty371H 03MKa MYyXUTHAA TaIKAKOTHUHT 5-
cytkacuna — pH 5,7(+0,55) Ba xyxaitpanap tutpu 12,3(+0,21) 1g KXBb/mMn na
2,5(0,15) w™r POs/100 Mn HM Tamkuwa KWwigd.  Pusobakrepusmap
ACCOIMAIMSACHHHUHT Ty3 KYIIMIMaraH o3uka Myxutuna ¢utuagaad P.Os Hu
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axpatumn pH 5,31+0,21 Ba Xyxaipamap tutpu 7,2(+0,21) lg KXb/mMn na
7,8(x0,21) mr P20s/100 mn mm, NaCl Ty3m Kymmwran o3MKa MyXHTHAA
TaJAKUKOTHUHIT OwpuHuYM cyTkacuma pH 5,3(+0,21) Ba Xyxaiipamap THUTpH
8,1(£0,21) lg KXb/mn ma 8,8(+0,25) mr P>0s/100 mu, NaxSOs Ty3nmu o3uKa
myxutuaa — pH 5,14+0,20 Ba Xyxaiipamap tutpu 8,3(+0,23) lg KXb/mn na
8,7(x0,21) mr P>0s/100 M wu tamkwn kKuwiad. MgCly Ty3uw KYmIwiran o3uKa
MyXHUTHAA TaJKUKOTHHHT S-cyTkacunma P2Os Hm axparumm pH 6,17(+£0,20) Ba
xyxatipanap tarpu 11,4(+0,40) lg KXb/mMn na 1,5(£0,26) mr P>Os/100 mi Hu,
MgSOs4 Ty3u OminaH TagKUKOTHHHT 3-cyTkacuna — pH 6,97(+0,24) Ba Xxyxkaiipa
tutpr 12,39(£0,26) 1g KXb/mi ga 1,8(£0,21) mr P2Os/100 M HE TaImkua KAJIITH
(2-pacm).

LIypea uwuoamnu puzobaxmepusniap ¢aon wmamMmiapuHuHe Kyamypai-
MOpoNocUK 8a PU3UONOSUK-OUOKUMEGUTL XYCYCUAMIAPU, VIAPHUHS
myp MancyoOIUSUHY AHUKIAW

Iypra ummamam ¢ochop mnapyasoBun (aonm Fy3a puzobakTepus
KyNTypaJapUHAHT  KyATypan-Mopdororuk  Ba  (pU3HOIOTHK-OMOKMMEBMIT
XyCYCHATIapH OYiirya Typ MaHCYOJINTH aHUKJIAH/IH.

Ne 80- kynmypa — ¥pra urypaanras Tynpokiaapaa yerupuiras 30 KyHIUK Fy3a
Maiicanmapu pu3ocdepacugaH axpaTWwirad. Xykaipamapum Taékua MIaKIH/a,
XapakaT4daH, rpamMmycOaT, cropa XOCHJI KHIHIIN Oammuiip tunaa. CramuoHap
ycTuprasja rylmT-NenTOHIM O3UKa MYXMTHA 28-30°C na 48 coarmaH KeilMH
KyNTypa 03UKa MyXUTHHUHT 1032 KUCMH/Ia KaJIuH OypMaiH IIeHKa XOCHUI KHIaau,
4-5 cyTkanapna o3MKa MyXWUTHMHMHI paHIu KyHrup Tycra kupagu. BITA o3uka
MyxuTHaa 6up cytka 28°C mHKyOauuanaH KeiinH IYHT, Xupa YeTiapy MappakiH,
04 CapHK paHrja AuaMeTpu 2-3 MM JIM KOJIOHHS XOCHUJI KUIagu. 5-7 cyTkajgaH
KeHMH KOJOHWSA dYeTjapura IOKOpH &H OypMmamy INAaKIHH XOCHI KWIAgW Ba
IuaMMeTpu 4-5 MM ra eragu, 3u4ialiagd, Xamaa KYHFUp Tycra KHpaju.
®duznonoruk-onoknmMEBnii  xycycusitiapu  Oyiimua  Ne  80-kyarypa  a’poO,
tepmodun xucobnanamu, 28-50°C umtepBanga saxmm yeamu, 55°C xapoparma
SMOBYAHIMTHHNA cakinad komamu. 3-20% NaCl ma ycamu. ['mroxosa, caxapo3sa,
apabWHO3a, MaHHHUT, MajTo3a, TajaKTo3a, JaKT03a, WHO3UT, COPOUTIapHH
V3namtupaau. lakapmapHu auyuTranna ra3 Xxocwin KwiMaiau. Kpaxmamau
THIPONIN3 KWJIaad, Ka3eMHHU INapyajaiy, >KEJIaTUHHHU CYIOITHPAIW, WHAOJN Ba
aMMHPaK XOCHII Kunaau.JlemuTiHAaza Ba kaTanasa (aoJuTurura sra. A30T MaHOaw
cudatuna OpraHUK MIAKIUIAPUHHE (TIENTOH, aBTOJH3aT, JKCTPAKT) KaHIal
y3namtupca, MUHepan (aMMOHHM, HUTpaT Ty3/lapu) HIAKJUIApUHM XaM HIyHjai
Vy3namtupaan. HUTpuT- Ba HUTpAT-MOHJIAPH peakiusicura MyHocadaTh MKOOUH.
Ombn o3uka myxurnaa ycaau. Dorec-IIpockaysp (ameTHIMETHIKAPOMHON XOCHI
Oynuim) peakunusicuira MyHocabatu wkoouit. O3uka myxutu pH kypcarkuum 5
naH 10 raua uHTEpBaANUAA YCcaau.

Ne 83-kyremypa — ypra WIypiaHTaH TYNpoKJapa YCTUPWITAH Fy3a Maicacu
pm3ocdepacuaH axpaTwiraH. XyxkaWpajgapu TaéKkda IIaKIuaa, XapaKaTdas,
rpammycOar, cropa XOCHJI KWIMIIK Oanwuisip Tunga. [Vt nentonmu OynoHma
yerupranga 28-30°C 1a 48 coatan KelilH KyJITypa 03MKa MyXUTUHHHT 1032
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KucMmuaa 0a3yp cesmnaaural mapaa XoCuiI KWIaau, 03uKa MyXuTH Xxupa 6ymanu, 5-
7 cyTkanapjaa yykma Ky3aTuiaau

Karruk o3uka myxutu BITA na ycrupranma Omp cyTka 28°C WHKYOanusaan
KeWHH AYHT, XUpa yeTiapu OypMmalid, o4 CapFulll paHraa AuaMerpu 3-4 MM Ju
konoHMss xocwn Kuimaau. Ne  83-kynTypa  daxynraTus-a’pod, TepMoQui
xucobmanamu, 28-40°C  wmmTepBampma axmm  Yeamu, S55°C  xapoparna
SIOBYAHJIMTHHU cakmad komamu. 3-20% NaCl Ycamgm, mirokos3a, caxaposa,
apaOWHO3a, MAaHHUT, MAaJTO3a, TAJAKTO3a, JIAKTO3a, WHO3UT, COPOUTIAPHU
V3namrupanu. [llakapnapau avuuTranga ra3 xocus Kunmaiinun. KpaxmamHu
TUAPOJIN3 KWIau, Ka3eMHHM NapyaniaMaiy, *eJaTUHHU CYIOJITUPaad, UHOOI Ba
aMMHaK XOCHJ Kuiaau. JlenuTiHasza Ba KaTtanasa Qaoiumarura sra. A30T MaHOau
cudaruna OpraHuMK IMIAKIUIApUHHM (TIIENTOH, AaBTOJM3aT, OKCTPAKT) KaHjaail
y3mamrTupca, MUHEpan (aMMOHHH, HUTpAT Ty3/lapH) IIAKJUIAPUHHE XaM IIyHaai
y3mamrupaan. Hutput-nonmapu peakmuscura mMyHocabath canOuii Ba HHTpart-
HOHJIAPH PEaKUUsICHra MyHOcadaTH mxoOuid. DmlOu O03MKa MYyXHTHIA Ycalu.
@orec-IIpockay?p (aneTHIMETHIKApPOMHON  XOCHJI  OYNHINN)  peakIuscura
MyHocabatu mwxoomid. O3uka myxutn pH kypcatknum 5 nan 10 raya uHTEpBAHIA
Yeanu.

Ne  113-kynmypa — Kyd4ld IIypiIaHTaH TYNPOKJIapAa YCTUPWITaH Fy3a
Yeumiuru  puszocdepacuiaH  axpaTwirad. Xykapamapu Taékua IIaKIna,
XapakaT4aH, TpaMMycOar, crmopa XOCHJI KWIHIIK Oamwurap Tumma. [ ymT
nentonnu Oynonna yerupranaa 28-30°C yna 48 coaryian KeiiMH 03MKa MyXUTHHU
XHUpaJaliig, XxaMmaa 4-5 cyTkanapaas uykma Ky3atunagn. BITA o3mka myxuTtia
yerupunranna oup cytka 28° C MHKyOanMsagaH KeHMH IMMIMMINNK, OYpTraH,
SITTHPOK 0a3yp ce3mmapiy 4eTyiapy MOIYKIIM, 04 CapHK paHrAa Auamerpu 4-5 Mm
JIM KOJIOHHSI XOCHJ Kujaau. OU3H0oI0ruK-OMOKUMEBUN Xycycuariapu Oyiinua Ne
113 kyntypa aspo6, Tepmodmn xucobmanau, 28-40°C uaTepBaNma AXmm ycau,
45°C xapoparna smopdaHauruHKM caknab komamu. 3-20% NaCl ycamu, rmokosa,
caxapo3a, apaOWHO3a, MAaHHHT, MaJlbTO3a, TrallaKTo3a, JaKT03a, HWHO3UT,
copOutnapuu Yy3nmamrtupaau. lllakapmapHu adquuTraniga ra3 XOCHJI KUJIMaiau.
Kpaxmamau runponn3 Kuaaa, Ka3enHHH Tapyaiaiin, KeTaTHHHYE CYIOJITHPaIH,
WHJION Ba aMMHaK XOCHJI Kriiaau. JlennTrHAa3a Ba KaTanasa (aoiuiurura sra. A30T
MaHOau cu(aruia OpraHuK IIAK/UIAPUHU (TIENTOH, aBTOJNU3AT, PKCTPAKT) KaHIal
y3mamrupca, MUHEpan (aMMOHHM, HUTpAT Ty3JapH) LIAK/UIAPUHU XaM IIyHAal
Vy3mamrupamu. HATpUT-HOHNIapH Ba HUTpAT-HOHJIAPU pEaKIMsICHTa MyHOcadaTh
WKOOUH. )11 (07 03UKa MYyXHUTHAA Ycanu. ®orec-IIpockayap
(aeTHIIMETHIKAapOMHON XOCHJ OYJIMIIM) peakuusicura MyHocabaTh MKOOH.
Osuka myxuts pH kypcarknuu 5 nan 10 raya uHTepBaNAIA YCaau.

Ne  [18-kyamypa — Kydiau MWIYpJaHTaH TYNpOKJIapAa YCTUPUITaH Fy3a
yeumuurn - pusocdepacuiiaH aKpaTwiraH. Xyxkadpamapu Taékya IIaKIUa,
XapakaT4aH, TpaMMycOar, cmopa XOCHI KWIMIIM Oamwuiap Tumpa. [ymT
nentonau Oynonaa yerupuiranga 28-30°C na 48 coartnaH KeHMH 03MKAa MyXHMTH
o3acuia 0asyp Ce3WIapiu SUITHPOK TapAa XOCHI KWIagW, O3WKa MYXHTH
xupanamuimy Ba 4-5 cyTkanapiaH 0asyp ce3uyapiu napyaiap XOCHJI OYiuim
kysatwiagu. BITA o3uka MyxuTuga ycerupunradga omp — cytka  28° C
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UHKyOalusagaH KeHWH [IMWINMIIUK, OYpTraH, sUITHPOK YeTiaph HOTEKHUC, 04
CapuK paHria AuameTpu 3-4 MM JIM KOJIOHHUSI XOCHJI Kwiaan. DU3HOIOTrHK-
OmokmMEBHiT Xycycusmiapu Oyitmga Ne 118 kynrypa daxynraTuB-a3po0,
TepMomIT XUCOOTIAHAIM, 28-40°C HWHTEpBala fAXIIKW Ycalu, 50°C xapoparzaa
SIIOBYAHIMTHHE  cakinad xomaau. 3-20% NaCl Vcamu, rmoko3a, caxaposa,
apabWHO3a, MaHHHUT, MalbTO3a, TaJAKTO3a, JIAKTO3a, HWHO3UT, COPOUTIApHH
y3mamrupaau. IllakapmapHu agduTraHza ras Xocwil KwiMaiinu. KpaxmamHu
THIPOJIU3 KHUJIAaIu, Ka3eWHHU Mapyaiaii, >KCIaTHHHHU CYIOJITHUPAIH, WHION Ba
aMMHaK Xocwi Kuiaau. JlenuruHasa Ba Kataiasza ¢aoyuiurura sra. A3oT MaHOau
cudatuia OpraHUK MIAKIUTApUHHU (TIENTOH, AaBTOJH3aT, JKCTPAKT) KaHIal
y3mamrupca, MHHEpan (aMMOHHA, HUTpAT Ty3JapH) LIAKIUIAPWHHE XaM IIyHIai
y3namrupaad. HUTpUT-HOHIApH Ba HUTPAT-HOHJIAPU PEAKIUsICHra MyHOCA0aTH
KOOUHA. 16)11 (3} 03WKa MYXUTHIA ycaau. ®orec-IIpockaysp
(aeTMIIMETHIIKApOMHON XOCHJI OVIIMINM) peakiuscura MyHoca0aTH WKOOH.
Ozuka myxuth pH kypcarkuuu 5 nan 10 raua uaTepBania ycaau.

[ypra wnpammm Qochop mapuanoByn ¢(aoid pu3o0aKTEpUs KyITypalapu
YpraHuiras KynTypal-MOpQOJIOTHK Ba (hU3HOJIOTHK-OMOKMMEBHI XyCycHUATIApU
acocuna bepmxu (Bergey, 2009) aruknarndn Oyiinya MICHTU(PHUKAINSI KUITHHIIH.
Ne 80-xynrypa Bacillaceae ounacura, Bacillus aBnogura Ba Bacillus subtilis BS-
80 typura, Ne 83-xynrypa Bacillaceae onnacura, Bacillus asnomgura Ba Bacillus
licheniformis BL-83 Ttypura, Ne 113-xyntypa Paeniacillaceae ownnacura,
Paenibacillus asnonura, Paenibacillus polymyxa PP-113 Typura, xamaa Ne 118-
kynarypa Paeniacillaceae ownacura, Paenibacillus aBnoaura, Paenibacillus
amylolyticus PA-118 typura mancy6 ne6 tomwimu. [enmapaunar 16S pPHK
aHamm3napu épramuaa mrammiaap JJHK cuan Oup KHCMUHUHT HYKJICOTH] KETMa-
KCeTJIMKJIApH aHUKJIaHTaH, HaTmwkana Oy xkucmiap GenBan mawiymoTinapura kypa
KyWHard TypiIapHUHT HyKJIEOTH I KeTMa-KeTIHKIApUra MOC KN aHUKJIaHTaH:
Bacillus subtilis BS-80 99% ta - Bacillus subtilis 1047 ra (accession number
JF322981.1); Bacillus licheniformis BL-83 99% ra - Bacillus licheniformis SBM6
ra (accession number KU556161.1); Paenibacillus polymyxa PP-113 100% ra -
Paenibacillus polymyxa NCIM 2726 ta (accession number KRI185865.1);
Paenibacillus amylolyticus PA-118 99% ra — Paenibacillus amylolyticus 12L1 ra
(accession number HQ284944.1) wmoc kenraH. WaeHTH(UKAUs KWIHHTaH
mrammiaap Kyiunarn pakammap 6uman GenBank pyitxatura ommuran: Bacillus
subtilis BS-80 KY041889 pakamu ouan
(https://www.ncbi.nlm.nih.gov/nuccore/KY041889); Bacillus licheniformis BL-83

— KY041694 (https://www.ncbi.nlm.nih.gov/nuccore/KY041694); Paenibacillus
polymyxa PP-113—KY041978(https://www.ncbi.nlm.nih.gov/nuccore/KY041978)

Ba Paenibacillus amylolyticus PA-118 - KY041979
(https://www.ncbi.nlm.nih.gov/nuccore/KY041979). Kynrypamap Oup-Oupura

HUCOATaH AHTArOHUCTUK XYCYCHUATHHU HaMa€H 3TMACIHKIApU Ba CHHEPrH3MJa
AIIAIIapd MyMKHAHIMTY aHUKJIAH M.

LIypea wuoamau 2y3a puz06aKmepusIap WmamMmiapuHuHe mypun
XJIOPOP2aHUK NeCMUYUOLAPHU OeCMPYKYUs KUTUUL XY CYCUSMU
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V3P ®A Snpo dusuxacu UTH Ba Yarmapomermapkas Guiad Gupramukia
urypra yngamian pocdop mapuanoBuu (aoin ry3a pu300aKTEpUs MTaAMMIIAPUHIHT
xnopopraavk nectunuaaapu I'XITT (muaman) Ba [IXb Hu mapyanam XycycHATH
aHuKnaumy. B. subtilis BS-80 Ba P. amylolyticus PA-118 Xyxaiipanapu Tynpok
HaMyHajapuaa Oup oW gaBoMuaa WHKyOamus kKwmHranga [XIT mukgopu
xuganit pasumga 2041,56 ar/r tynpok nan 14,21 ur/r Tynpok raga Ba 14,26 Hr/T
Tynpok ra MmyBouk kamaitrannuru, '’ XL Hn necrpykumsicn 0,70% HM Tammkun
KWITAHJIWTH aHuKJIanan. B. licheniformis BL-83 Ba P. polymyxa PP-113
XyXKaifpanapu TynpoK HaMyHajapuaa Oup ol JaBoMHIa MHKYOAIusl KWJIMHTaHJA
I'XUr v mukgopu 20 000 Hr/r Tynpok gaH 4216 HI/r Tynpok raya Ba 5115HT/T
Tynpok ra MmyBohuk kamanranmury, [ XTI #u nectpykmmscu 65,3% Ba 71,23% uu
TAIKWJI KWITAaHJIUTH, MOC PaBUIIIa aHUKJIAHAH (3-pacMm).

WukyOannst wuwnmHraH B. subtilis BS-80 Ba B. licheniformis BL-83
mrrammiapuan [IXb-gectpykuns daommurn paguonsoron Meroau Omman 2 Ba 4
oiiapiaH CYHT AMHAMHUKaJa TEKIIMPHITaHAa, 2 OWZAaH CYHr ymOy mTammiap
OWIaH WHTPOAYKIMS KWIMHTAaH HaMyHaJapHUHT paauoaktuBimuru 11,41% Ba
32,45% ra moc pasutina, 4 oiiman cyHr oca 42,46% Ba 55,53% ra macaiiraHauru
HamaéH Oynmu. P.s polymyxa PP-113 Ba P. amylolyticus PA-118 mrammuapu
OWyaH MHTPOMYKIMS KWJIMHTAH HAMyHAaJapHUHT PAJHOAKTHBINTH 2 OWTaH CYHT
18,45% Ba 29,24% ra moc paBumina, 4 oinaH cyHr sca 24,27% Ba 35,57% ra
macairaH. Pu3o0akrepusuiap accolanuscH OWIaH MHTPOIYKIUS KWIMHTaH
HaMyHaJapHUHT PaJWOAKTHBIMTH 2 Ba 4 OH WHKyOanus KWIMHTAHIaH CYHT
24,04% Ba 40,72% ra Moc paBuILIa Macaiau.

LIypea uudamau puzobaxmepusnap haon wmamMmiapuHute y3a
Gumonamoeennapuea HucOaGMaH AHMALOHUCIUK XYCYCUANU
PuzobakTepusmapHUHT Fy3a7a BEPTHIMIC3NIHA Ba (y3apHO3NU BHIIT, HIIA3

YUPUIIKM  Ba  QITCPHAPUO3  KACAUIMKIAPUHH  YaKUPYBYM  (UTONATOreH
3aMOypy¥Fiapura HucOaTaH aHTarOHUCTUK (Gaoutiry ypranuwnau. B.subtilis BS-80
OITaMMH YpraHwirad Oapda Fy3a (UTONATOTCHIAPUHHUHT YCHII (HAOTUTUKIAPHHI
uHTHOMpIam, ycumHu Tyxtatum 3oHacu d: V. dahliae yayn 78(0,58) mm
(86%), F.oxysporum yuyn 30(+1,53) mm (33%), R. solani — 55(=1,53) mm (55%),
A. alternata — 30(£1,15) mm (33%), F. solani — 79(x1,15) mm (88%), F.oxysporum
f.sp vasinfectum R-3 — 22(£0,58) mm (24%) Ba F. oxysporum f.sp vasinfectum R-7
yuyH 44(£0,58) mm (50%) Hu Tamkwn tau. B. licheniformis BL-83 mtamMmmu
IOKOpH AQHTAaroOHWCTHK (AOJNIMKHH KyHHaarn (UTOMaToreHjaapra HucOaTaH
Kypcatay, yeumnu uarubupnam 3onacu d: V.dahliae yayn 65(+1,53) mm (72%),
F. oxysporum — 35(%1,53) mm (39%), F. solani — 73(%1,15) mm (82%), R. solani —
30(x0,58) mm (33%) Ba A. alternata — 35(+£0,58) mm (38%) HU TamkmT KW, P.
polymyxa PP-113 mtaMmu OMJaH XaM IIyHra yXIIam MabIyMOTIap ONWHIM. P.
amylolyticus PA-118 WTaMMUHHHT  aHTaroHWCTuk Qaommuru V. dahliae ra
HucOatan yewumran TyxTaTui 30HacH d 80(£1,53) mm (88%) Hamaén Kumau,
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F.oxysporum nuc6atan 35(+0,58) mm (39%), F. solani — 65(+1,20) mm (22%) Hu
TAIIKWI KAIaH (4-pacwm).

Verticillium dahliae Rhizoctonia solani

4-pacm. F'y3a puronarorensapuuu ycuu Ba puBoOKJIAHULIIHHA
pu300aKTepHsIap TOMOHUIAH TYXTATHIUH

I'enomuka Ba OmomH(popMaTHka Mapkasn OwWiaH OWpranukga FY3aHUHT .
C-6524 nHaBuga Kydcu3, ypraua Ba KywId Maxauluil 3aMOypyFiaapHUHT F.
oxysporum f.sp vasinfectum 316 Ba F.solani 319 arpeccuB pacanapu Ouian
3apapnanrad ¢onnapaa 4 ta ¢gaon mrammiapaaH TAIIKAI TONTaH pU300aKTepHs
aCCOIMAIMSICHHE Fy3a ypyFllapura SKWII OJIWAaH HWIUIOB OepwiraHia Fys3a
MalCaJIpUHUHI  YCHUIIM Ba PUBOXJIAHHMIINIA TabCcUpU Oyiinda saboparopus
Taxpubanapu Yrrazwinu. Iypra uwmamiam puzoOakTepusuiap accoIUalusch
OWJIaH ypy¥Fiapra MIUIOB OepwiiraH Kydcu3 Ba ypTada 3apapianrad F.solani 319
(doHuma »Hr Kyn Tavcupu HamaéH Oymmaw, nmarorernuk mHAekcn 0,07(+0,02) Ba
0,51(£0,06)un, xyunu 3apapiaHraH (oHAa 3ca KaMpOK TabCHUpP KHUITAHIUTH
HamaéH OYnaw, maToreHnuk uanekcu 1,73(+£0,2) Hu, matoreH OMIaH HA30paTaa Aca
natoreHnuk  uHaexkcu 1,92(+0,2) wm  rtamkun kuwau.  Iypra  umpamiau
pH300aKTepUsIIap aCCOLMALMACH ypTaya Ba KyWIH 3apapiiaHraH F. oxysporum
f.sp vasinfectum 316 dbonuna ¥yza MalicaTapuHUHT MMATOTeHra HUCOATaH JHT KYII
0apIONUTIIINTUHY KYPCATTaHINTH aHUKJIAH/I1, TATOTeHINK HHCKCH MOC PaBHUIIIa
1,27(x0,09) Ba 1,90(=0,17) uu, maToreH OwiaH Ha3opaTia MAaTOTCHIMK WHICKCH
2,51(0,09) Hm Ttamkun Kwigu. 4 Ta (aond mTaMMIApAaH TAIIKUI TONTaH
pHu300aKTepUAIap acCONMaNUACH aana maponTtuaa CeleKIys Ba Fy3a ypyFIrmInria
UTU na yprava 3apapiiaHTaH BEepTUIWLIE3NHM BWIT (OHHMIA CHHAJITaH.
Puzobakrepusimap  accoumanusicu  OwiaH — OakTepu3alus KWIMHTaH — Fy3a
ypyFlapuaa BepTHUIMIEC3TH BHIAT Ba WIIU3 YHPHUIIM OWJIaH KacaJUTaHUIIN
Ky3aTHIMAIH.

[ ypea yuoamnu &y3a puzodoaxmepus WmamMmMiIapuUHune
¢umoeopmanan aoanueu
Fy3a puzobakrepus mramMmiIapy Ba yJIapHUHT acCONMALUsICH (PUTOTOPMOHAT
¢daojumkra ora OKaHJIMKIApH aHMKJIAHAM, OYHM 9ca  WHJIOJIWI-3-CHUpKa
xucnotacuan (MCK) Ba ruGOepenuunapHu ¢aon Xocwsn OYIHIIMIAH KYPHIIT
MyMKUH. TaAKMKOT HaTWxajlapy, IIyHM KypcaTaAuK, CYHBUH paBullja
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LIYpJIaHTaH [MIapOUT/AA, SbHU O3UKa Myxutura 4% xonuentpauusaara MgSOs Ba
NaSO4 Ty3mapu Kymwiranga Fy3a pU300aKTepUSUTAPUHUHT MOHOKYJITYpalapH,
XaMJIa yJIapHHUHT accormarsuiapu anda daor MCK Ba rub0eperiiH axxpaTras.

HCK ¢uTOoropMOHMHYM CHHTE3 KWJIMII Oyinda, SHr XMW HaTvKaHu 4 Ta
mTaMMaaH ubopat acconnanust MgSOs Ty3u Tabcupuaa 7-CyTkaga HaMagH KUy,
30,86+0,3 Mxr/mi, Na;SO4 Ty3u Tabcupuaa 18,03 MKr/mil, Ty31apcu3 MyXUTIa 3ca
29,6 MKI/MJI HU TamIKWI KWiad. [ HOOepe/UMHIIApHU KYII XOCHI  OYIIHIIm
TaAKUKOTHUHT 7-cyTKacuaa, MgSO4 Ty3u KYIIMITaH 03UKa MyXUTH/Ia aCCOLIMAITHS
ToMOHUIaH Ky3aTuinau, xamaa 430,3+1,15 mxr/ma vu, NaxSOs Ty3u Tabcupuaa
430,3£1,22 mkr/mi, Ty3cu3 MyxuTnaa 3ca 384,15+1,12 MKr/MII HE TalIKiI KAJITA.
MgSO; Ty3u TabcHUpuAa pHU300aKTEpPHUsUIAp MOHOKYITYpaJapy Ba yIapHHHT
accouuanusicu VICK ¢uroropmonnHu Oup MyHYa (haojpoK CHHTE3JALIM, 03UKa
myxutura NaxSOs4 Ty3u Kymmiarasaa XaMm I[IyHra yXIman  MabJIyMOTiap
aHuKIaHo, B.licheniformis BL-83 1mTaMMu Ba acCONMAlMsAaH TaIIKapH,
CHHTE3JIaHUIIN OMp MyHua Kamairan. O3uka myxutuaa MgSO4 Ba NaxSO4 Tokcuk
Ty3Japy MINTUPOKH, TY3CH3 BapuaHTra HUcOaTaH THOOEpEeITMHIAPHUHT XOCHI
OyumMHA (HaoJTalTHPTaH.

IIypea yudamau &ysa puzobaxmepus ¢aon wmamMmiapu MOHOKYAMypaiapu
64 YIAPHUHE ACCOYUAYUACUHU MOKCUKOTOSUK TEKUUDY8U

V3P ®A Venmmmkmap mognanapy knméen MTU Guman 6uprammkaa, Tanmad
ONMHIaH Iuypra uuaamid QGochop MmapyajoBYd Fy3a pH300AKTEpUSIIAPH
mITaMMJIapu Ba yJIApHUHT aCCONMAIMACHHUHT YTKHUP 3aXapiMINTH TeKIIHUPYBIaH
Vrrasunau. B.subtilis BS-80, B.licheniformis BL-83, P.polymyxa PP-113 Ba
P.amylolyticus PA-118 mtaMmiIapu Ba yJIQPHUHT acCOIHAIMSACUHU KOPUH HYHUTra
Ba MeEpopal OK CHYKOHIApra Xyxkaipanap TMTpunu ommpud Gopunub (or 3x10°
nan 3x10° KXb/Mn raga) KyunaHwiragaa, 14 cyTka JaBoMuIa Ky3aTHITaHAa
Taxpuda CHYKOHJIapHa KacaJuTaHHII aIoMaTIapuHI KeITHpuo
YHKapMaraHjIuKIapu, TOKCHK TabCHP KAIMATraHIMKIApH Ba YIMMHU Ky3aTWIMaras,
KaM 3axapiy MOJAJANap TypyXura KUPHIIN Ba HWCCUKKOHJIM XaWBOHIAp, XaMmja
WHCOH OPTAaHM3MH YUyH MaTOT€H MaCIHKJIApH aHUKITAHIH.

Wlynnait xkunud, Bacillus Ba Paenibacillus aBnomura mancyd 4 Ta ¥y3a
pu3obakTepusuiap Gaon mrTaMmiIapu NOMU(YHKIHOHA XyCyCHATIapra — mypra
YHJAMIIIHK, (Gocdop mapuanoBun (aonaurura, XJIOPOPraHWK MECTHUIMUIAPHU
(XL Ba ITXB) necTpykKmms KWIHII XYCYCHSATHTa, Fy3a (UTONATOTCHIapUTa
HUCOATaH AHTArOHHCTHK (DAOJUIMIHra, WITU3 XOCHI KWIUII Ba YCHIIHU
KaJaIUTAITUPYBYH (DA0JUTMKIIApTa 3ra SKAHIUTH TaCIUKIaH/IH.

Hucceprauusanunr  «IlIypiaanran  Tynpokjaapaa mypra  4MJaMJH
noaupyHKIHOHAT XYCYCUSITIAPra 3ra pu3o0aKkTepusiJIapHU FY3aHUHT YCHIIIU
Ba PHBOKJIAHNIINTA TAHCHPUHH YPraHumn ned HOMIIAaHTaH TYPTHHYM O000uaa
LIYpJaHraH TYHOpOKJIapa pu300aKTepUsUIAPHUHT Fy3a pusocdepacuia siamnm Ba
mabopaTopus IIapONUTH/IA IIYpra YHAaMIA pu3o0akTeprsuiap MOHOKYITypaTapy Ba
VIapHUHT ACCOIMAISACH OWIaH OaKTepH3alus KWINIIHH FY3aHUHT YCHUIIN Ba
PHUBOXKIIAHUIINTA TABCHPH TAIKUKOTIAPH HATHKATIAPH KEITUPUIITaH.
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Cmepunuzayus KUIuHean wypranean mynpoxiapoa 2y3a
puzodbaxmepusnapunu suwosuaniueu. Lllypranean mynpoxiapoa rabopamopust
wapoumuoa puzobaxmepuss MOHOKYIMypanapu 6a adccoyuayus Ounan ypyenap
bakmepusayus KUIUH2AHOd 2Y3aHuHe OUOMEeMPUK KVpCamKuiiapy ycuuu 6d
PUBOHCTAHUMULA MADCUPU
Crepunu3anys KWIMHTAH IWIYpJIaHTaH TYNPOKJIapAa YpraHwirad Iypra
yugamid pocdop napyalioByM ry3za pu3o0aKTepusIap IUTaMMIIApH Ba yJIApHHUHT
accolmanmsIapu rysa pusochepacuma ¢aon smad konraH. TaakukoTHHHT 30
CyTKacuaa Xykadpamap THUTPH YpyFiap OakTepuiu3amus KWIMHTaH JacTiaOKu
turpra - 6,5(+0.21) 1g KXb/r tynpok Huc6aran 1-2 taprutdra omran Ba 7,5(=0,18)
- 8,0(£0,26) Ig KXb/r TynpoK HH TalIKWJI KWITAHIUTHA aHuKIaH i, CTepuim3anus
KWIMHTaH IIYpJaHTaH TyHpoKJapaa Fy3a MalcaJapUHHUHT WIIU3 XOCHJI KWJINAILIU
Kydadiranmura — kysaTwinud. Cupmap€  BWIOSTHHHHT  KyWIH — IIypllaHraH
TYNIpOKJIapHuaa JTabopaToprs MIAPOUTHIA PH300AKTEpHs MOHOKYJITypajapd Ba
acconuanuaIapu OWiaH ypyrIapHH OakTepH3alus KWIHII TabCHpHIA Fy3a
MafCalapuHUHT  WIOU3  XOCHJI  KWIHIIH, YCHIIH Ba  PUBOXKJIAHHUIIN
JKaJaJUTAITaHIATH Ky3aTHianu  (5-pacM, 2-)xaBai).

5-pacm. Crepuiin3anus
KHJIHHTaH IYPJIaHraH
TYHpPOKJIapaa
pHu300aKTepUSIAPHUHT
AIA0 KOJUIIN BAa
ypra YuaaMiIm
pu3odaKTepusiap
acCOLMALMSICMHHM Fy3a
MaiicaTapuHUHT WITN3
XOCHJI KMJTHIIH, Y¥CUIIH
Ba PHBOKJIAHULINTA
TabCHPH

lynnait kunub, onu® OopwiraH TaAKAKOTIAp HATIKACHAA, LIypra YuIaMiIH
oM yHYIIMOHAT XYyCYCHATIapra sra ¥y3a pu3oOakTepHsiIapuHUHT 4 Ta (ao
SHTW MaXaJUIM{ OITaMMIIapu accommanusicu — B. subtilis BS-80, B. licheniformis
BL-83, P. polymyxa PP-113 Ba P. amylolyticus PA-118 acocuna SHT'H KOMIUICKC
Tancup 3TyBuH RIZOKOM-1 Guomnpenapatu sipatuinan. bruonpenapar mypiianras,
¢docdarnanran, mNECTHNMUIAD Ba MHUKOTOKCHHIApD OwiaH  UQIIOCIaHTaH
Jerpaganusra yaparad TynpoKJIapia ¥y3a eTHIITHPHIN Y9yH YHUHT ypyFjiapura
SKHIII OJITUJIaH UIIJIOB OepuIlra MyJDKaJJIaHTaH.
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Hucceprauusauunr HIypra yuaaMin noJu(pyHyLHHOHAJ XyCyCHAT/Iapra 3ra
Fy3a pu3odakTepusIapu acocujaa Komiuieke Ttabeup 3TyBun RIZOKOM-1
OMompenapaTHHH OJHII OWOTEXHOJOTHSICHHM sIpaTHIN” 1c0 HOMIIAHTaH
OemmHyn OoOMJa caHOAT[a INTAMMIIAPHU YCTHPHLI YYyH ONTHMA] O3MKa
MyxuTiaapuHid TaHigam Ba RIZOKOM-1 Ouomnpenapatunu ommmi, Cupmapé Ba
Byxopo BHJIOSTIApUHMHI ILIypilaHTaH TYNpoKIapuaa OHONpenapaTHH Fy3a
yeumnuruga UNUTA0UMKApUIN  CHHOBIAPHHM — YTKA3uml  OyiWnYa  TagKUKOT
HaTWXaJlapy KeITHPUITaH.

Tonugynkyuonan xycycuamuapaa 32a puzooaKxmepusiapuu yemupuu
wapoumaapunu onmumannawmupuw. RIZOKOM-1 buonpenapamunu uwinad
YUKAPUWHU MEXHON02UK 80 ANNAPAMIYU CXEMATNAPUHU APAMULL

Canoatna Bacillus aBinogura MaHCyO OaKTeprsUIapHH YCTUPHII YUIyH
KUMMaT0axo o3uKa MyxuTiapu — riroko3a Ba NaCl 6unan nentonnu cys (I1C) Ba
(octhop mapuanoBun OGakTepUsIIap YUyH CTAHAAPT 03MKA MYXUTH - MaKKaKyXOpH
skcTpaktTd  (MD) wmmmartunagun.  OXupru  MaxCyJIOTHHHT — TaHHApXHUHHU
opzonnamrtupuir mMakcaguaa BIOKOM 6uokomnoctu (BKC3D) Ba kym axmatu
cysiu 3kctpakTiapu (KACO) acocuna sHru o3uxa Mmyxutiaapu spatuinan (Ilatent
UZ Ne TAP 04712, 2013). JIabopaTopus MIapouTHIa IITaMMaJIapHH Xap XM 03UKa
MyXHUTIapHIa YCTUPUII AaBOMUAA, PU300AKTEPUSIAPHUHT SIIOBYAH Ba CIOPAIH
XyKallpalapuHUHT YCHUIL, O3MKa MyXuTiIapuHuHr pH kypcarruuu y3rapuin
JUHAMHUKaNapu Ypranwinaud. B. licheniformis BL-83 mnentoHan cyB O03UKa
MyxutuHHHT pH 6,35(+0,24) na 24 coargaH CYHT SIIOBUAH Xy)Kaipamap THUTPH
9,1(+0,21) lg KXb/mMn HU TalKuin KUK, TAIKUKOTHUHT 3-CyTKacuaa sca 0omka 3
Ta MyXUTIapAard XyxaWpamgap TuTpura HucOaraH 2-3 TapTuOra rokopu Oymmu.
Cropanu xyxaipaixap TUTPH TaAKUKOTHHHT 3 cyTkacuma MD Ba KACD o3mka
MyxuTiaapuaa o6up xmn Oymam Ba 9,2(+0,21) Ba 9,3+0,21 1g KXb/Ma um, IIC Ba
BKCD o3uka myxutnapuja cropanu Xyxkapanap TUTpu 2-3 taptuOra mact 0ynay,
xamna 7,7(+0,21) Ba 6,7(£0,21) 1g KXb/mn un Tamkun kunaun, BKOC Ba KACD
o3uka myxutinapu pH 7,0 man 5,6(+0,26) Ba 5,76(+£0,20) raua macaiinu (6-pacm).
B. subtilis BS-80, Paenibacillus polymyxa PP-113 Ba Paenibacillus amylolyticus
PA-118 mrammimap OmimaH XaM I[IyHTa yXIIAml MabIyMOTIAp  ONHUHAM.
Puzobaxrepust monokyneTypasiapu KACD Ba BKCD o3uka myxutiapuja sSXIim
yeum Ba cmopa XocWin KWIMII (DAOJUTMTHHM KYpPCAaTHUINTAHIMKIApH, O3UKa
MyXUTUHUHT pH KypcaTknuy KOHYHUH »XMXATAaH [acallaHIMId, SHIU O3MKa
MyXHUTIapHIa PU300aKTePUATIAPHUHT KHCIOTa XOCHJ KWIHII XYCYCHSTIapH
caKJIaHUO KOJTMHTAHJIMTHUAAH JAoIaT OCPHIIH Ba YIapHU CAHOATAA YCTHPHII YIyH
WIITaTUII MUMKOHMATIApU aHuKmIaHau. Kommiexc Tascup 3TyBun RIZOKOM-1
OuonpenapaTHHM MWIIIA0 YHKApUII TEXHOJOTMK Ba aNMapaTid CXeMalapu
spatain (7-pacm).
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6-pacm. Xap xuJ1 03yka myxuriaapuaa B. licheniformis BL-83 ky/J1TypacuHu 4yKyp
yerupumaa yeuu (paosIura, cnopa Xocu1 Kuiauimu Ba pH y3rapum nuaamMmukacu

Osyka MyxuTHHg O3yKa MyTHTHRR PriobaxTepusiaprunr KIcC
TaifEpaam —*  cTepramanun OHA KyATYPACHER
KN TREpIAm .
# n KIIC - o3yka myxuti
1 KOMIOHEHTIapH
BC  -maposu
PusofarTepns "“C P
NokokyTypaaapisn B -om
RoFTapIa K MMNC - o3yka myxuTHum
@ Taitépaam

Tpauncnopr kyrucura Owiiopra AB - aprokiasia
“oilaapuTipnm =—*| ioxaali obopnm Monokyarypatapun cTeprInIaNHs
HYKYp yerupui KHIHm

MK - ona kyaTypa
36 -barronaapra
IKHI

MoHoKyATY pLIAPHIAT
BaKTEpHAT CYCHENINACH K — Kauaakaia
JeTHpHu
E ; PY - kyiinG unknu
RIZOKOM-1 PusofaKtepusaapriss YekyhacH
ACCONMATHB KYATYPACH, KBII - cytox Guonpenapar
CYWK i 565078 R ) _
AT T e Xyakaiipa THTPH ARIKAIT ®C - acoskatam
A YCRYHACH

7-pacm. Kommieke Tabeup 31yBun RIZOKOM-1 6nonpenapaTHHy HILTIA0 YHKAPULT
TEeXHOJIOTHK Ba aNNapaT/IM cXeMaJapH YyKYp YCTHPHII TeXHOJIOTHsICH Oyiinya

IHaxma cenexyuscs, ypyuuiueu 6a emuwmupuus azpomexnonozusanapu UTH
Cupoapé ea byxopo eunosmaapu uimuti-maxcpudaguii CmanyusIapuHuHe
wypnanean mynpoxiapuoa komniexc mavcup smyeuu RIZOKOM-1
buonpenapamu a6 YUKapuu CUHOEIAPU

Jana mapontnna [laxta ceimekumsacH, ypyFUMINTH Ba IaxTa CTHUINTHPHII
arpotexnonorustiapu MTU nunar Cupaapé (C-6524 nasuna) Ba byxopo (byxopo-8
HaBH/A) BWIOSTJIAPUHUHT MIMUI-TaJKUKOT CTAHIMSCHHMHI KyWIH LIypJIaHTaH
TYNpOKIapuaa KOMIUIEKC TabcHp 3TyBun RIZOKOM-1 OwmompenapatuHu fF¥3a
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BEreTalysiCH JaBOMHU/a AMHAMHKA OYiiM4a TYNPOKHMHI MHUKpOOJap yIOIIMacura,
arpokuMéEcH Ba Ty3Jap TapKHOWTa, FY3aHHHT OMOMETPHK KypCcaTKHWIapura yCHIIn
Ba PUBOXKIAHHIINTA, XaMIa I[aXTa XOCHWIAOPJIWIWra TabCHUPH YPTaHWIIH.
HIypnanran tynpokiaapaa RIZOKOM-1 OuonpenapaTu OumaH fy3a ypyrnapu
OakTepu3anys  KWIMHTaHAA IIyplIaHTaH  TYNPOKIApHUHT  umkopud  pH
KYPCAaTKHYMHA HOPMAJUIAIITAHJINTH Ba TYHPOK (oimanmn MHUKpOOpraHU3MIIapu
OamaHcura ¥WKOOMI TabCcHp KYpCaTKAHJIUTH, SBHU (Qoiiamy MHUKpO(IOpaHUHT
¢oiinacura, ylnapHUHT MHUKIOpPHM Ha3oparra HucOataH 1-2 TapTtuOra omraHiura
aankiaggn. RIZOKOM-1 OwmompenapaTvHU KYJUIall HIYpIaHTaH Jerpagalusara
yuparad TYNPOKJIAPHUHT YHYMIOPJIMIMHHM OIIWIIMIa — TYNPOKJIArd O3MKaBHH
OWOTeH H»IEeMEHTJIAPHUHT OaJaHCHHW HOPMAJUTAIINIINATA, FYy3a YCHUMIIUTHHHWHT
OyTyH Bererauusici JaBOMHJA O3MKA  OJIEMEHTJIAPMHUHI  Y3JIalITHPHIIL
KO3 (PHUIICHTH OIIUIIN XHCOOWra Y3NalITUPUIAJANTAaH MaKIgaru as3or, docdop,
KaJqui Ba TYMyC MHUKIOPWHM Tacaifummra, mrypriauni (8 pacw)., Xamzaa Fy3aHU
WIIM3 4YHMPHIL, BEPTHLMIUIE3NH Ba (y3apuo3iaM BHWIT OwiaH KacaJUlaHWII
Jlapa)XaCHU KaMalHINra IMKOH Oepau.
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8-pacm. [laxrTa ceekuusicy, ypyFuuJIurd Ba eTHIITHPUI arpoTexHoiorusiiapu UTH
Cupaapé suaoatuauar UTC mypaanran rynpoxkiaapuunr pH qinHamukacu Ba rymyec,
XapakaT4daH a30T, ¢pocdop, kaauii Ba Ty3aap iinrungucu Mukaopura RIZOKOM-1
OuonpenapaTHHU TAbCHPH

RIZOKOM-1 OuomnpenapaTuHu bBbyXopo BHIOSTHHUHT WIMHH-TaJKUKOT
CTaHLMSCH CEJEeKLMs, YPYFUMIMK Ba IaxTa ETUIITUPUII arpoTEXHOJIOTHsIIapu
WUTW wuHT mypradrad Tynpokitapuaa byxopo-8 HaBmma cuHanraHma OHOJIOTHK
camapajnopiauru Oyiuua, IIyHra yXmam MabiayMmMoTiaap oiuHau. [laxrta
XOCHIIOpIIATH Hazopatra Hucbaran 100% mu munepan ¢porunna C-6524 naBuna 7
1/ra, byxopo-8 HaBuma 8,7 11/ra ra omrasd.

Ilynmaii xwiub, WIYpiaHraH Jerpajanusara ydparaH TYIpPOKIapAa Fys3a
etumtupuin - yayH RIZOKOM-1 Owomnpenapatd KyJUlaHWITaHIa OWOJIOTHK
camapaJopiury I0KOpH OYIraHIury aHuKiIanau. Pentabemmuru 25-28% ra omiau.
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XVJOCA

«[lomm¢pynknuonan  XycycusiTiaapra — 9ra  OIypra  4ppaMik - Fysa
pusobaKTepusIapy Ba ylap acocuia KOMIIEKC TabCUp AITyBUM OuoIpenapar»
MaB3yCHAArd JTOKTOPIUK AUCCEpTalUsIcH Oyinda onmud OOopuiraH TaIKUKOTIAp
HATWXKACUAA KyHUIary XyJjocanap TaKIuM STHIIH:

1. Vpraua Ba kywia wypnadrad, ry3za pusochepacuman 20 Ta KyinTypa
axpaTwirad. CKpUHUHT HaTHKacuia KUCIO0Ta XOCHIT KHIIMII XyCyCHsITH Oyitnua 4
Ta (paos mIypraHra" TYIPOKIAPHUHT HIIKOpHH pH HOpMamamTupaaurad KUCIoTa
xocmi Kutaauran Kynrypanap (Ne 80, Ne 83, No113, Nel18) taniad onmHTaH.

2. PuzobakrepustimapHUHT 10KOpH KoHLeHTpanusuk (10-20% rava) ximopumuim
(NaCl, MgCl) Ba cynbdariu (Na:SOs, MgSO4) TokcHK Ty3napra, HopaoH (5-6) Ba
nmkopuit (8-10) pH kypcarkuanmapra gumamMmiIg SKaHIUKIApH, YIapHA ypTada Ba
KyWIN OIypJIaHraH UIIKOPUH TyNpOKJIapAa KyJuall IMKOHHUHN OepaH.

3. Hlypra ungamau Fy3a pusodaxrepusnapu 4% TOKCHK Ty3lap KYUIMITaH
03UKa MyXHTHAAa Yyukanbplmidocharnn Ba (uTHHHE (Aol mapyaiaiiau.
[Iypnanran  Tymnpokjgapaa Fy3a pusoOakTepusuiapy 4 Ta  IITaMMIIApH
aCCOLMAMACUHM KYyJUlalll KUWWH Y3IAIITUPUIAJAWTaH MUHEpal Ba OpPraHuK
(dochaTnapHu YCUMIHKIAp Y3TAMITHPA ONAAUIaH MIAKIApUra YTKa3HIl HUMKOHUHU
Oepaan.

4. Fy3a pusobakrepusitapuHuHr Bacillus  subtilis BS-80 (KY041889),
Bacillus  licheniformis BL-83 (KY041694), Paenibacillus polymyxa PP-113
(KY041978), Paenibacillus amylolyticus PA-118 (KY041979) typnapura
mancyOmurn anukiaanmu. [llrammmap NCBI Genbank wmabnymotnap 6azacuma
pyiixatnan yrrad. VTKaswiraH TOKCHMKOJOTMK TEKIIMPYBIAp PH300AKTEpHsIap
MOHOKYJITypalapd Ba  YJIapHUHT  acCOIMALMSICH  [ATOTeH  IITaMMIIap
SMAaCIUKIApPUHA TaCAUKIIAIH.

5. Iypra uyumamu dochop mapuanoBum ry3a puzodakrepusiapu ['XI[[" Ba
[1XB napra HucOaTaH IOKOPU JECTPYKLHUS KWINII (aoJUIUrHra 3ra, XJIOPOpPraHuK
nectuumuiap OwiaH MIIOCIaHraH TYIPOKJIAPHHM TO3ajlall XyCyCHSITH OOpInru
OunaH U30XJTaHAIH.

6. IIypra ummammm Qocdop mapyamoBUM Fy3a pH300aKTEpUsIIapy Fy3a
¢uronarorennapura HucOaTaH AHTarOHUCTHK (JAOJUIMKKA 9Ta, WIAM3 YHPUILI,
BEPTUIIWIUIC3NH, (Dy3apHO3TH BUAT Ba alTEPHAPHO3 KACAUIMKIAPHUHU KEITHPHUO
YUKApyBUM 3aMOYypyFIapHH YCHUIIMHM WHTHOWpnaiiny, Oy 3ca ymapHH Fy3a
KacaJUTMKJIapHHU OMoHa30paTH cudaruia KyJUIaHWIaau.

7. Ulypra umpamian pu300aKTpUsIap, IIYpIaHTaH TYyNpoKiapaa Fy3a
pusochepacuga Gaon AmabruHa KOJAMACHAH, OamKé FY3aHUHT WIIU3 XOCHII
KWINIIHK, YCUIIM Ba PUBOXIIAHMIIWMHHU ‘kanautamtupand. ypra unpamnm 4ta
pu3o0aKkTepusIap acocHia SIHIM KOMIUIEKC Tabcup 3TyBud RIZOKOM-1
OuompenapaTH SpaTWAraH Ba MIYpIaHTaH TYHOpOKJIapja Fy3a ETUIITHUPUILIIA
ypy¥Iapra 5KUII OJIHIaH WIIIOB OCpUII YIyH TaBCHS dTHIIH.

8. buokoMmocT €kM KyIl axjaTH CyBIM DKCTPAKIApU acOCHAA SpaTUITaH
SIHTM camMapald O3MKa MYyXUTIapH CaHOaTAa pHU300akTepust IMITaMMIAPHHU
yerupumm Ba RIZOKOM-1 6uonpenapaTHHN OJHII yIyH TaBCUS STHIIH.
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9. Cenexuysl, ypyFUMINK Ba MaxTa eTUIITUPUIN arpoTexHonorusaapu UTU
Cupmapé Ba byxopo BumositmapuHuHr WIMHIA-TAAKUKOT — CTaHIUsIApUAA
WYpJaHral TYOpPOKJIapuaa sIHMM KOMIUIEKC Tabcup dTyBun RIZOKOM-I1
OuonpenapaTHHA WIUIA0 YHKAPHII CHHOBJAPHIAH YTKA3WII HATHXKaJapH,
RIZOKOM-1 OuompenapaTMHH IOKOPU  caMapajOpJIUTHHU  TacOUKJIAHIu.
[IIypnanran TYOpOKJIApHUHT HWINKOpuHA pH KypcaTkudu, TYyHpoK MHKpOOJIapH
VIOIIMACHHUHT  (oiiiamn Mukpoduopa Oamancu oifmacura, YcuMIMKIAp
y3mamrupa onagMraH MakIapAard o3MKa dJIeMeHTIapyu OalaHCH HOPMaJaHUIIN,
VCUMIUKIapHU OWOTeH DIeMeHTIap OujaH O3WKIAHWIIN  SIXIIMJIAHHIIH,
¢docthaTmannm, MYpIAaHAIT dapakacH, Xamaa TYNPOKIAPHUHT TECTHIUATIAp Ba
MHUKOTOKCHHIAp OwWiaH H(IOCTAaHWIIMHY KaMaluIM, Nerpagalnusara ydparaH
TYNPOKJIAPHUHI YHYMIOPJIUTH, Fy3aHUHT Xocwigopnuru 7,0-8,7 m/ra ra Ba
IIypIaHTaH TYMpOKJIapAa IMaxTa uIuad dnkapuir peHTademumrn 25-28% omranu
om0 Oopmiran aana cuHoByapu acocuaa RIZOKOM-1 Guonpernapatd OHOJIOTHK
Ba UKTHCOJIUI caMapaopiIiKKa OJIU0 KelaiH.

10. Juccepramms wWiIMHH Ba aMaluid HaTKamapu OakalgaBp Ba
MaruCTPIAPHUHT ~ MHKPOOWOJIOTHSA, TYNPOK OWOJOTHACH Ba  IKOJOTHACH,
OMOTEXHOJIOTHS Kypciapiiapu YKyB jKapaSHIIapuia Ba LIypJaHTaH, Jerpanaiusra
ydparaH TyNpoKJapjaa Fy3a eTHIITHpaguran ¢epmepriap Ba KUIIIOK XYXKaJIUTH
WIIYIIapy yY9yH TPEHUHTIapAa KYITaHWINAIIN MyMKHH.
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BBEJIEHUE (anHoTanusi J0KTOPCKOii 1ccepTAIINN)

AKTyaJIbHOCTb U BOCTPe0OBAHHOCTH TeMbl AuccepTanuu. Bo Bcem mupe
COBPEMEHHOE CEIbCKOE XO3SIICTBO CTalKMBaeTCA C Pa3lIMYHBIMU IpolreMamu
6uoTHyeckoro M abMOTHYECKOTO XapakTepa, KOTOpPhle CHIDKAIOT POCT H
MPOJIYKTHBHOCTh pacTeHUH. [J100aNbHOW JKOJOTHYECKOW IMPOOJIEMOM SIBIISETCS
3aCOJIEHNE TI0YB, MIPEJCTABIAIONIEE CEPHE3HYIO YTPO3Y Ul MPOU3BOACTBA XJIOMKA.
V3MuIIKH TOKCHYHBIX COJICH B IOYBE NPHUBOMAT K psiiy (U3HOJIOTMYECKHX M
OMOXMMMYECKUX HapyIIeHHH OOMeHa BEIIeCTB B PACTCHHAX XJIOMYATHHUKA, B
OCHOBHOM, B  pE€3yJbTaTé OCMOTHYECKHX THpoIeccoB (00e3BOXKMBaHUE),
nuchaaHca MUTaH|s U TOKCMYHOCTH MOHOB CoJeit!.

B pecnybmuke 3a TOomBl  HE3aBUCHUMOCTH B LENAX  yIy4IICHUS
MEIIMOPATUBHOTO COCTOSHHSA 3aCOJICHHBIX TOYB ¥ CHIDKGHHUS CTENeHH WX
3aCOJIEHUS] TIPOBOJATCA MEPOINPHUATHS MO MPOMBIBKE M YIYYIIEHUIO JPEHAKHBIX
cucteM. [l OMy4eHHs BEICOKOTO ypOxKasl XJIOMKa-ChIPIa Ha 3aCOJIEHHBIX MOYBAX
METOZIOM  CEJEeKIMH  pPa3pabdaThIBalOTCS HOBBIE  COJCYCTOMYHMBBIE — COpTa
XJIOITYAaTHUKA, BBICEBAIOTCSA COJEYCTOMYMBBIE, 3aCyXOyCTOWYMBBIE KYJBTYpBI,
6000BbIE pacTeHNsl, IPOBOASATCS MEINOPATHBHBIC MEPOIIPHSTHSL.

B MupoBoM Macmtabe upe3MepHas XHMH3aLUs CEIbCKOTO XO34HCTBA U
HETIPaBIJIFHOE OPOIICHHE TIPHBEIH K 3aCOJCHHIO, 3a(oC(aueHHOCTH IOYB M
3aCOPEHUIO OKPY’KalOIIeH Cpellbl DKOTOKCUKAHTAMM, CHU)KEHHUIO ILIOAOPOIHS
MOYB, KOJMUECTBA U KAueCTBA CEIbCKOXO3SMCTBEHHON MPOIYKIUH, YBEIUUYEHHIO
Oosie3Hel pacTeHHMIt M BpenuTened. B CBSA3M ¢ 3TUM aKTyalbHBIMH SIBIISIOTCS
BOIIPOCH TIOBBIIICHHUS IUTOJOPOAMS 3aCOJICHHBIX JETPAJUPOBAHHBIX II0YB M|
MOJY4EHHUs] BBICOKOKAYECTBEHHOI'O ypO’Kas XJONKa-ChIpLa ITyTeM HPUMEHEHHS
9KOJIOTHYECKH 0E30MacHbIX BBICOKOA(D(EKTUBHBIX OHOJIOIMYECKUX YI0OpeHHH
HOBOTO TIOKOJICHHS, CHOCOOHBIX: YJIydYIIaTh KOPHEBOE NMUTAHUE, CTHUMYJIHPOBATH
POCT W pa3BHUTHE XJOMYATHWKAa Ha 3aCOJCHHBIX II0YBAaX, CHIDKATh CTEIEHb
3aCOJICHHOCTH  MO4YB,  3a00JIEBaGMOCTH  XJIOMYAaTHUKA,  BOCCTAHABINBATh
TUIOIOPOIME 3aCOJICHHBIX TT0YB, MOBBINIATH YCTOMYMBOCTD PACTEHUN XJIOMYAaTHUKA
K OOJIE3HAM M BPEIUTEIISAM, yPOKAWHOCTH XJIOMKA-ChIPIA M Ka4eCTBO BOJIOKHA.

JlaHHO€ AMCCEPTALMOHHOE HCCIIEA0BAHUE B ONPEAEICHHON CTENEHU CIYKHUT
BBIMOJIHEHUIO 33/1a4, NpPeAyCMOTpPEeHHbIX B moctaHoBreHun Ne TIIT-1958
IIpesunenta PecniyOnukn Y36exuctan ot 19 ampens 2013 roma «O mepax mo
JabHENIIEMY YIIyUYIIEHHIO MEITHOPAaTHBHOTO COCTOSIHHS OpPOLIAEMBIX 3€MeENb U
palMoHaILHOMY HCIIOJIb30BAaHUIO BOJHBIX pecypcoB 3a nepuon 2013-2017 rogs»
u B nocraHoBieHnu Ne 142 Kabunera MunuctpoB PecnyOmuku Y30ekucraH oT
27 mas 2013 roga «O mporpaMMe AeHCTBHH MO OXpaHE OKPY>KArOMmEH Cpebl
PecniyOnuku V36exuctan Ha 2013-2017 roapl», a Takxke B IPYTUX HOPMATHBHO-
IIPABOBBIX JIOKYMEHTaX, IPUHATBHIX B AaHHOW cdepe.

CooTBercTBHE HCCICJ0BAHNS NPHOPHTETHLIM HANPABJICHUAM Pa3BUTHSA
HAYKH M TeXHoJIoruii pecnyOauku. J[aHHOE HCCIENOBAaHUE BBIINOJIHEHO B
COOTBETCTBUH C MPUOPUTETHBIMU HANPABIECHUSAMHU Pa3BUTUS HAYKH M TEXHOJIOTHH

! Dong H. Technology and ficld management for controlling soil salinity effects on cotton // Aust. J. of Crop Scien.- 2012.- V. 6, No.2.- P. 333-
341.
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pecnyonuku V. «Cenbckoe XO3sIICTBO, OMOTEXHOJOTHsS, DKOJOTHS M OXpaHa
OKpY Karollel cpesb».

0030p 3apy0esKHBIX HAYYHBIX HCCJEJOBAHMI 1O TeMe JuccepTaluu’.
HayuHble wuccieqoBaHMs, HANPaBICHHBIC HA [OBBIINICHHE YPOXKAHHOCTH U
KauyecTBa BOJIOKHA XJIOIYAaTHHKAa OHOJIOTMYECKUMH METOJAaMU IPOBOASTCS B
BEAyIINX HAyYHBIX IIEHTPaxX W 00pa30BaTEIbHBIX YUPEKICHUAX MHPA, B TOM
gucie: Cotton Breeding and Cultivation in Huang-Huaj-Hai Plain, Cotton
Research Center Shandong Academy of Agricultural Sciences, Beijing Institute of
Technology, Shihezi University (Kutaif), German Research Center for
Environmental Health (I'epmanus), National Institute for Biotechnology and
Genetic Engineering (ITaxucran), USDA Agricultural research Services, Auburn
University (CILIA), Marathwada Agriculture University (Muaums), Plant Pathology
Research Institute of Agricultural Research Center (Erumet), Cotton Research
Institute of Iran, Islamic Azad University (HMpan), New Mexico University
(Mexkcuka), MacTuTyT MEKpOOHOIOTHH (Y 30CKHCTaH).

B pesynbrare ucCClieOBaHHUH, NPOBEJCHHBIX B MHpE I10 MOBBIILICHUIO
YpOXKaHOCTH XIJIOMYaTHHUKA HA 3aCOJEHHBIX IT0YBAX, IOMYYCHBI P HAYIHBIX
pe3yiIbTaToOB, B TOM 4HCJE: OIPEISNICHO BIMSHHE 3aCOJICHUS Ha pa3BUTHE
xnornuatHuka (Cotton Research Institute of [ran, New Mexico University, Cotton
Breeding and Cultivation in Huang-Huaj-Hai Plain); moxasana s¢dexTnBHOCTR
MPEINoCceBHOW ~ 00pabOTKM  ceMsH  OakTepusiMH  JUIsi  OMOKOHTPOJIS
(uTonaToreHHbIX 3a00JeBaHUH XJIOIYaTHUKA U TOBBIILICHUS €0 ypOXKailHOCTH Ha
HatuBHBIX mouBax (Plant Pathology Research Institute of Agricultural Research
Center, King Abdulaziz City for Science and Technology, Islamic Azad
University, National Institute for Biotechnology and Genetic Engineering);
pa3paboTaHbl  OMOJIOTMYECKHME METOJbl  INPEANIOCEBHOW 00pabOTKM  CeMsH
XJIONYaTHUKA OaKTepHUsSIMH, CTUMYJIHPYIOIIMX POCT W pa3BUTHE pPACTEHHH Ha
HaTHBHBIX (HCTHTYT MIUKpOOHOIOTHH) U 3acONeHHBIX rmouBax (Beijing Institute of
Technology, Shihezi University).

B Mupe 10 MOBBIILICHUIO YPOKaWHOCTH XJIOMYATHUKA Ha 3aCOJICHHBIX TTOYBAX
10 PsIy NPUOPUTETHBIX HAIPABICHHI MPOBOJSTCS HCCIIEHOBAHHS, B TOM YHCIIE:
METO/aM¥ TCHHOH WH)XCHEPHUU U CEJICKIHMH IMOIYYCHUE COJICYCTOWYHBBIX COPTOB
XIJIOMMYATHHUKA; pa3paboTka OaKTepuallbHBIX OHOMpenapaToB As 00pabOTKH ceMsH
XJIOMYATHUKA; TONydeHne Ono(yHrHuumaoB I OHOKOHTPOJIS 3a0o0JeBaHUI
XJTOITYaTHHUKA; TIOBBIIICHHE YCTOWYNBOCTH XJIOMYaTHUKA K CTPECCOBBIM (haKTOpam
MHUKPOOUOJIOTHYCCKUMHI METOTaMHU.

Crenenb M3y4eHHOCTH MPOOGJeMbl. V3BeCTHO, YTO NPU BBICOKOW CTENEHU
3acoJIeHHs] HapyllaeTcs IHTaHWE XJIOMYaTHMKAa OWOrEHHBIMH DJIEMEHTaMH.
PacTeHns xmormyaTHWKa HE MONYYalOT JOCTATOYHOTO KOJIMYECTBa (ocdopa U
KaJbLUs HA CTAJMU MPOPOCTKA, BCICICTBHE 3aKPEIUICHHS ITUX JIEMCHTOB B TIOYBE
B HEJOCTYIHOW Uil pacteHuit ¢opme — B Buae Tpukambuuiigocdara, uTo
MPUBOJUT K PA3BUTHIO CJIa00W KOPHEBOW CHCTEMBI. Upe3MepHOe KOJIUIECTBO

2 OG30p mo Teme mMccepTaimH paspaboTaH Ha OCHOBe 3apyOexHbIX http://www.arc.sci.eg/; http:/www.caas.cn/;  http://www.areo.ir;
http://leyendeckers.nmsu.edu/precision-organic-cotton.html; http://www.chetnajrganic.org.in/programms/green-cotton, Agronomy for
Sustainable Development, Springer Verlag/EDP Sciences/INRA, 34 (4)/2014 1 Apyrix HCTOYHHKOB.
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coyieil B NMOYBEHHOW cCpeJlie MPUBOAUT K OCMOTHYECKOMY CTpPECCY M HOHHOMY
nucOanaHcy B KJIIETKaX XJIOMYATHHWKA, B PE3yibTaTe CHIDKACTCS YPOXKAHOCTH H
KauecTBO XJonka-ceipia (Martinez, Lauchli, 1991; Pessarakli, 2001; Karimi, 2005;
Zhang et al., 2006; Gong et al., 2009; Chen et al., 2009; Dong, 2012). [ToBsiieHue
YPOXKallHOCTH M yCTOHYMBOCTH XJIOMYAaTHUKA K CTPECCOBBIM (akTropam Ha
3aCOJICHHBIX M JETPAJMPOBAHHBIX TI0YBAX, ITOMHMO BBIBEICHHUS TEHETHUCCKHU
COJICYyCTOMYHMBBIX COPTOB, MOJKET OCYIICCTBIATBCS 4Yepe3 XUMHYCCKUE U
Ouonornyeckre 00pabOTKH ceMsiH Win pacTeHuil ximomyarHuka (Dong H., 2012).
W3BecTHBI  HWCCIEAOBAaHMS YYCHBIX, TJE HCIOIB30BaNach MPEANOCEBHAsS
XUMHYeckass o0paboTka CeMsH XJIOMYaTHHKa pPacTBOPOM KaJbIHs, KOTOpas
yIIydIllaJia BCXOXKECTh CEMsIH ¥ MIPOpACTaHUE MPOPOCTKOB Ha 3aCOJICHHBIX MOYBAX
(Javid, Yasin, 2001). Mcmonbp3oBaHne 0OpaOOTKH CEMsIH U JIUCTHEB AHAIOTOM
nutoknanHa MCBUTTB noBbImano BCX0XeCTh, pOCT U ypoiKail XJI0MmyaTHUKA Ha
3acoieHHbIXx mouBax (Stark, 1991). M3BecTHwsl Tarkke OwompenapaTsl st
00paboOTKM CeMsIH XJIOMYaTHHUKA Ha OCHOBe mTaMMOB Rs-5 Klebsiella oxytoca
(Yue, Mo, 2007) u Rs-198 Pseudomonas putida (Yao, Wu, 2010), xoTopsie
CHIDKAJIM yTHETAIoImee ICHCTBHE 3aCOJCHUS M CTUMYIIHPOBAIH POCT MPOPOCTKOB
XJIOIMYaTHUKA TOCPEACTBOM TMOBBIIeHUs nornomenus Mg, K u Ca, moHmKeHus
ycBoeHuss Na u3 mouBbl, ymydmieHus BoyaeneHuss MYK u nmonmasnenus ABK B
MIPOPOCTKAX XJIOMYATHHKA.

JlokazaHo,4To pr3o0akTepun p. Bacillus MOTYT OBITH UCTIONB3aHBI B KAUECTBE
OCHOBBI OaKTepHaNbHBIX ynoOpeHuid s pacrenueBoacta (Orhan et al., 2006;
Hafeez et al., 2006; Rivas et al., 2006; Kaymak et al., 2008; Zaidi Khan et al.,
2009, Tamxumes, 2010). T.U. xymanmszoBodr (2012) ycTaHOBIEHO, dTO
HEKOTOpPbIE BHIBI pU300akTepuit p. Bacillus obnanaoT GochopmMoOmIM3Hpyomeit
CIIOCOOHOCTBIO M aHTAarOHUCTHUYECKOW aKTUBHOCTBIO II0 OTHOIICHHIO K
¢duronaroreHaM, CTHUMYJIHPYIOT POCT M pa3BUTHE PACTEHUH [OCPEICTBOM
HanakuBaHus (ochaTHOro peKHMa MOYB W YIYYIICHHS IUTAHHUS PACTCHHN
XJIOIMYATHUKA U CAaXapHOW CBEKIIbI HA HATUBHBIX [TOYBAX.

B Hay4HOU nuTeparype NMpakTHYeCKH OTCYTCTBYIOT CBEICHHUSI 00 M3YUCHHH
pu3o0aKkTepuil  XJIOMYaTHHKA, OJHOBPEMEHHO OOJaJarolMX  CIIEeTyIONIHIMA
MOMN(YHKIMOHAIBHBIMI CBOWCTBAMH - YCTOWYMBOCTBIO K BbIcoknM (10-20%)
KOHIICHTPAIIUSIM TOKCHYHBIX COJICH, CHIOCOOHOCTBIO PACTBOPSATH TPYAHOIOCTYITHBIC
muHepanbHble  (Ca3(PO4)2) u  oprammdeckue (putuH) Qocdarel MOUBHI,
CTIOCOOHOCTBIO K  JIECTPYKIHH CTOMKHX  XJOPOPTaHWYECKHX MECTUINIOB
(TeKCcaxJIOPIMKIIOTeKCaH, ONUXIOPUPOBAHHBIC OM(EHWUIIBI), aHTATOHUCTUYECKOM
AKTHBHOCTBIO o OTHOILICHUIO K ¢uronarorenam XJIOMYATHHUKA,
POCTCTUMYIHPYIOIIEH 1 KOpHEOOPa3yIOIIeil aKTUBHOCTBIO.

[TosTOMy OYEeHb Ba)KHBIM aCIIEKTOM NPH BO3JCIBIBAHHH XJIOMYaTHHKA Ha
3aCOJICHHBIX M JICTPAIMPOBAHHBIX II0YBaX SIBISETCS pa3pabOTKa 3KOJIOTHYCCKH
Oe3ormacHOro OHornpenapara KOMIUIEKCHOTO JIeHCTBHUSI HA OCHOBE HOBBIX MECTHBIX
COJICYCTOMYMBBIX ITAMMOB pu3obaxrepuii XJIOIYaTHUKA c
O YHKIIMOHATBHBIMU CBOMCTBAMH, IIPIMEHEHHE KOTOPOTO CITOCOOCTBOBAJIO OBI
YIYYIICHHIO YKOJIOTHYECKOTO COCTOSHHS, MOBBIIICHUIO TUIOOPOIMS 3aCOJICHHBIX
U JIeTpaJIMPOBAaHHBIX MIOYB M MPOAYKTHBHOCTH XJIOMATHHKA.
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CBsi3b TeMbl AMCCEPTALMM € HAYYHO-HCCJIeJ0BATEIbCKHMH padoTamMu
HHCTHTYTA, Tle BBINOJHEHAa auccepTamus. /lumccepTannoHHOE HCCIEeIOBaHHE
BBIIIOJIHEHO B paMKax IUIaHa HAayYHO-HCCIIEN0BATEIbCKUX padOT MPUKIAIHBIX
npoekToB HWHctutyra MukpooOuonormu: A-7-068 «Paspaborka 3¢ddexruBHOi
MUKpOOHON OHOTeXHONOruu A 60psOBI ¢ 3aconeHueM mous» (2006-2008 rr.),
DA-A9-T131 «Pa3paboTka OHOTEXHOJOTHH  IIOJIydEeHHUS  OWoOIpernapaToB
KOMIUIEKCHOTO JICHCTBHSI Ha OCHOBE NMONM(YHKINOHAIBHBIX MHKPOOPTaHU3MOBY»
(2009-2011rr.) u DA-A6-T111 «Pa3pabotka OMOTEXHOJIOTHU
MOy IIPOMBIIIUIEHHOTO MPOM3BOACTBA OHMOMpEnapaToB KOMIUIEKCHOTO JEHCTBUS
RIZOKOM-1 u RIZOKOM-2» (2015-2017 rr.).

Leabio wcciaeqoBaHusi sBIAETCS CO3JaHUEe HOBOrO OHompenapara
KOMILJIEKCHOTO JAEHCTBHUS Ha OCHOBE HOBBIX COJIEYCTOMUYUBBIX pH300aKTepuil
XJIOMYaTHUKA C TNOMM(YHKINOHANIBGHBIMH CBOMCTBAMHM U BO3JICNBIBAHUS
XJIONYaTHUKA HA 3aCOJICHHBIX ITOYBAX.

3agaum ucciaeI0BaAHUS:

TIONCK U BBIJICICHHUE W3 3aCOJICHHBIX IT0YB MECTHBIX IITAMMOB PH300aKTepHit
XJIONMYaTHUKA, CKPUHUHT AaKTHUBHBIX INITAMMOB II0  KHCIOTOOOpasyromen
CITOCOOHOCTH;

U3Y4YUThH BIUSHHUE BO3PACTAIOUINX KOHIEHTPANUIl XJIOPUIHBIX U CYJIb(aTHBIX
TOKCHYHBIX coJie M pH cpeibl Ha POCTOBYIO aKTHBHOCTH OTOOPAHHBIX aKTHBHBIX
IITAMMOB PH300aKTEpHi;

U3yYUTh  CHOCOOHOCTH  COJCYCTOMUMBBIX  INTaMMOB  pu300akTepuit
XJIOITYAaTHUKA MOOMIH30BaTh P2Os U3 TPy THOAOCTYIHBIX MOYBEHHBIX (poCchaTos;

W3yYUTh KyJIbTYPaJbHO-MOP(OIOTHIECKHE ¥ (HU3HOIOT0-ONOXIMUYECKHE
CBOICTBAa aKTHBHBIX COJICyCTOWYMBBIX IITAMMOB PH300aKTEpHi, ONPENEIUTh HX
BUJIOBYIO IPUHA/JICKHOCTE;

H3yYUTh CIIOCOOHOCTh COJICYCTOMUMBBIX pPHU300aKTepHil K ACCTPYKIUHU
CTOMKHX XJIOPOPTaHWYECKHAX MECTUIH/IOB;

OIIPE/ICINTh ~ AHTarOHUCTHYECKYI0  CIIOCOOHOCTH ~ AKTHMBHBIX  IITaMMOB
COJICYCTOMYMBBIX PU300AKTEPHIA 110 OTHOILECHHUIO K (PUTONATOICHAM XJIOMYaTHUKA,

N3y4UTh (UTOTOPMOHATBHYIO AKTUBHOCTH COJICYCTOMYHMBBIX INTAMMOB
puzo0aKTepuii XJI0MIaTHUKA;

MPOBECTH TOKCHUKOJIOTHUECKHE HCCIEOBAaHUS MOHOKYIBTYP pH300aKTepuil
XJIONTYATHUKA U UX aCCOIHAIIH;

U3YYNTH MPIKABAEMOCTh PU300AKTEpHH XJIOMYaTHUKA B CTEPHIIM30BaHHOM
3aCOJICHHOM TT0YBE;

U3Y4YUTh BIIUSIHUE COJICYCTOMYUBBIX pusobaxTepuit c
MoNU(YHKIIMOHATBHEIMU CBOWCTBAMH HAa POCT M Pa3BUTHE XJIOMYaTHHUKA Ha
3aCOJICHHBIX IOYBAaX B JJA0OPATOPHBIX yCIOBHSX;

OIITHMHU3HPOBATH yCIIOBHS KyJIbTUBHPOBAHUS puzobaxTepuii c
noMM(pYHKIMOHAIBHBIME CBOICTBAMH B J1Ta0OPAaTOPHBIX YCIOBUSX, pa3dpaborarh
TEXHOJIOTHYECKYIO M allapaTypHyI0 CXEMBbI IPOM3BOJICTBA OMOIIpenapaTa;

NPOBECTH  NPOW3BOACTBEHHbIE  WCIBITAaHWS  HOBOTO  OWoIpemnapara
KOMIUIEKCHOTO JICHCTBHS Ha XJIOMYaTHUKE HA 3aCOJICHHBIX [T0YBAX;
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OIIpE/IeNIUTh ~ OMOJIOTMYECKYI0 M DKOHOMHYECKYI0  3((PEKTUBHOCTb
Ouomnpemnapata Ipy BO3CIBIBAHIH XJIOMYATHAKA HA 3aCOJICHHBIX MOYBAX.
O0beKTOM HCCIeJOBAHUS CIYKWIM 4 HOBBIX MECTHBIX IITaMMa
COJICYCTOMYMBBIX PH300aKTEpUil XJIOMYATHUKA, BBIACICHHBIX U3 3aCOJICHHBIX [10YB
CeIprapbuHCKOI 0051acTH, MUHEpanbHbIe U opranndeckue gocdatsl - Caz(POs)2 u
¢utun, xmopumaeie (NaCl m MgCly) u cymedatabie (NaxSOs m MgSOs)
TOKCHYHBIE coyn, xnopopranmdeckue nectunuabl (I1Xb, I'XII"), dutonaroreHsr
xnmomyatHuka V. dahliae, R. solani, F. solani, A. alternata, F. oxysporum w
arpecCcUBHBIE PAcChl (DPUTOMATOTEHHBIX TI'PUOOB, MPEAOCTABICHHBIX LleHTpoM
Tl'enomuku u Oomomndpopmarukn AH PY3 — F. oxysporum vasinfectum R-7, F.
oxysporum vasinfectum R-3, xmomyatHUK copToB AH basyt-2, C-6524, byxapa-8,
CpeZiHe- U CUIIbHO3acoIeHHbIe MouBkbl ChIpAapbUHCKOM U byxapckoit obmacreil.

IIpeameroM mucceT0BaAHUSA SBIAICS TIOWCK, BBIACICHHE W CKPUHUHT
puzo0aKkTepuii  XJONMYaTHMKAa W3  3aCOJCHHBIX  II0YB,  H3y4YCHHE  HUX
NOMM(pYHKIMOHAIBHBIX CBOWCTB - COJICYCTOMYMBOCTB, (hochopMoOHIM3yomIas
aKTHBHOCTH, JECTPYKIHS MIECTUIIH/IOB, AQHTarOHUCTHYCCKAs "
POCTCTUMYJIUPYIOIIAsl CIIOCOOHOCTB; OINPEAEICHHE BHUAOBOH IPHHAICKHOCTH
aKTHUBHBIX IITAMMOB; CO3IaHHE HOBOTO OMOIIpernapaTa KOMILUIEKCHOTO JEHCTBUS Ha
OCHOBE HOBBIX COJICYCTOIUMBBIX IITAMMOB pH300aKTepHUil XJIOMUAaTHUKA, U3yUCHHE
BIIMSIHUS OnorpenapaTa Ha OMOMETPHYECKHUE MOKA3aTeNN PAa3sBUTHS XJIOMYaTHUKA
Ha 3aCOJICHHBIX ITOYBAX B J1aOOPATOPHBIX M TOJICBBIX YCIOBHAX; ONTUMH3AINSA
ycIoBUi KyJIbTUBUPOBAHUS puzobaxTepuii B J1a00PaTOPHBIX u
TIOJTYTIPOU3BOACTBEHHBIX YCIOBHSX; Pa3pabOTKa CXeMBl TEXHOJIOTHYECKOW JTHHUI
Ha TIONYNPOMBIIIJICHHOE MPOM3BOACTBO HOBOTO OwWoIpenapaTa KOMIUICKCHOTO
JeUCTBUSL.

Metoabl ucciaenoBanuii. Ilpy nposeneHUU HUCCIENOBAaHUM MCIIOJIb30BAIU
MHUKpPOOHOJIOTHYECKHE, OMOXUMUYECKHE, CHEKTPOHOTOMETPUIECKHUE,
MOJICKYJISIPHO-OMOIOTHIECKHE, xpoMmaTorpadugeckue, arpoXnMHYECKHe,
OMOTEXHOJOTNYECKHE U OMOMETPUUECKHUE METOIBI.

HayuyHasi HOBH3HA HCCJIeI0BAHUS 3aKJIFOYAETCS B CIICAYIOIIEM:

BBIJICJICHBI HOBBIE COJICYCTOWYMBEIC ITAMMBI PU300aKTEPHH U3 3aCOICHHBIX
mo4s, puzochepsbl  XJIOMYaTHHKA W B pe3yJbTaTe  CKPHHHUHIA IO
KHCJIOTOOOpa3yolel akTHBHOCTH OTOOPaHbI 4 aKTHBHBIX IITAMMA;

BIICPBBIC  OMpPEAETICHBl MNOMM(YHKIMOHAIBHBIC CBOMCTBA 4X  HOBBIX
COJICYCTOMYMBBIX HITAMMOB PH300aKTEpUH XJIOMUaTHHUKA: COJNEYCTOMYMBOCTH K
BbICOKUM KoHIeHTparmsaM xiaopuaHbix (NaCl, MgCly) u cynbpdarabix (Naz2SOs,
MgSO4) TOKCHYHBIX COJEH, CHOCOOHOCTb pPAacTBOPSATH TPYAHOJIOCTYITHBIE
muHepanbable (Caz(POs)2) u opranmdeckue (putun) docdarsl, crocobHOCTH K
JNECTPYKIIMH ~ CTOMKUX  xyopopranmdeckux mectunumoB (X, I1XB),
AQHTarOHUCTHYECKast aKTUBHOCTH 110 OTHOILICHUIO K (pUTOMATOreHaM XJIOMYaTHHKA,
pocTCTUMYNHpYIOIIas M KOpHeoOpasyromas akTUBHOCTb. OmpeneneHa BHIOBas
TIPUHAUICKHOCTE pu3obakrepuit - Bacillus subtilis BS-80, Bacillus licheniformis
BL-83, Paenibacillus polymyxa PP-113, Paenibacillus amylolyticus PA-118,
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BIIEPBBIE CO3AaH Ouomnpenapar kKomriekcHoro neiictBus RIZOKOM-1 na
OCHOBE acconpanuy n3 4X HOBBIX COJCYCTOMYHMBBIX IITAMMOB pH300aKTepHi
XJIOMTYaTHHKA;

BIIEPBBIC ONTUMHM3UPOBAHBI YCIOBHS KyJIBTHBUPOBAHMSI PHU300aKTEpUil C
oMU (YHKIIMOHATBHBIMU CBOMCTBAMHU.

IIpakTHYeckne pe3yJibTaThl HCCIE0BAHH 3aKIIOYAIOTCA B CIELYIOMIEM:

pa3paboTaHbl TEXHOJOTWYECKas M allapaTypHas CXeMbl Ha IPOU3BOACTBO
ouomnpemnapaTta KoMIuiekcHoro aeiicteus RIZOKOM-1;

MPOBEJCHBI MPOU3BOACTBCHHBIE MCHBITAHUS OHOMNpernapaTra KOMIUICKCHOTO
nevicteust RIZOKOM-1 Ha xJjionmuaTHUKE Ha 3aCOJICHHBIX TTouBax ChIpAapbUHCKON
un Byxapckoit Hayuno-onbiTHbIX cTaHuusix HUWM cenexuuu, ceMeHOBOACTBA U
arpoTEXHOJIOTUH BBIPAILIMBAHUS XJIOIKA;

BIICpBBIC YCTAHOBJEHO, YTO IPHMEHEHHE Ouompenapara KOMIUICKCHOTO
neiictBus  RIZOKOM-1 g mpeamoceBHOH 00OpaOOTKM — XJIOMYAaTHUKA Ha
3aCOJICHHBIX MOYBAaX CTUMYJHUPOBAJIO KOpHEOOpa3oBaHME, POCT M pPa3BUTUE
XJIONTYAaTHUKA, CHIDKAIO 3a00JeBa€MOCTh  PACTCHHH  KOPHEBOM  THHIIBIO,
BEPTHLILIE3HBIM 1 (hy3apHO3HBIM BUIITOM U JIbTEPHAPHO30M;

ompeziesieHa  OuojormMueckass M OKOHOMHYecKas  3((PEeKTUBHOCTH
6uonpenapata RIZOKOM-1 npu Bo3ieNbIBAHUM XJIOMYATHUKA HA 3aCOJEHHBIX
TTOYBAXx.

JlocTOBepHOCTh MOJIy4eHHBIX Pe3yJbTaTOB OOOCHOBBIBACTCS TEM, UYTO
KaX bl SKCIIEpUMEHT HCCIeJOBaHHS NMPOBEAEH HE MEHEe YeM B 3 MOBTOPHOCTSIX,
YTO MO3BOJIMIIO HAWTHU CpeHUN HanboJiee TOCTOBEPHBIN U CTaOUIIBHBIN pe3ysbTarT.
CrarncTudeckyro 00pabOTKy AKCIIEPUMEHTAIBHBIX JIAaHHBIX OCYIICCTBISUIA C
nomotnbto  koMnbloTepHbIX TporpamMm  STATISTICA 6.0 u crangapTHBIMH
METOaMH pacueTa OMHUOO0K, CPeTHHUX, JOBEPUTEILHBIX HHTEPBAJIOB, CTAHAAPTHBIX
oTkiaoHeHn#. [Ipm BeIOOpE MOAXOMAIMIETO METOJa MAaTEMaTHYECKOTO aHaln3a,
TIPUMEHEHHOTO K pe3yibTaTaM KOHKPETHOTO SKCIIEPHMEHTA, PYKOBOJCTBOBAINCH
peKOMEeHJalMsAMY, NPUBEIECHHBIMU B COOTBETCTBYIOIEH maurepaTtype. s
OTIpEeeNICHNs] CTATUCTUYECKONH 3HAUMMOCTH PE3yIbTaTOB, BHIUMCIISUIN t-KpUTEPHA
CrhrozieHTa.

Hayuynasi ¥ npakTHyeckas 3HAYMMOCTh Pe3yJbTATOB HCCJIeTOBAHUS.
Hayynas 3HauMMOCTh pe3yJbTATOB MCCIEAOBAHUS 3aKIIOYAETCS B H3YUCHUU
oMU (YHKIIMOHAIBHBIX CBOMCTB COJEYCTOMYHMBBIX PU300aKTEpUil XIOMUaTHUKA U
UX pOJHM B MOBBIEHWU IUIOJOPOAUS U TPOSYKTUBHOCTH XJIOMYAaTHHKA Ha
3aCOJIEHHBIX U JIerPaJUpPOBAaHHbBIX MOYBAX.

IIpakTudeckas 3Ha4UMOCTh pabOTHI 3aKIIOUACTCA B TOM, UTO BBIAEICHHBIC
1 UCCIIeIOBaHHBIC HOBBIC IITAMMBI COJICYCTOMYMBBIX PH300aKTEpUil XITOMUaTHHKA,
obnmajaromue NOMM(YHKINOHAIBHBIME  CBOMCTBAMH  CIy)KaT OCHOBOH ISt
MOJTyYeHUs] HOBOTO DSKOJIOTMYECKH Oe30IacHOro Ouorpenapara KOMIUIEKCHOTO
neiicteust RIZOKOM-1. YcTaHoBIeHO, YTO HCIOIb30BaHHE HOBOTO OHOMpenapara
JUIS TIPEIITOCEBHON OOpabOTKM CeMsIH XJIOMYAaTHWKA IMPH BO3/ACTBIBAHUU €ro Ha
3aCOJIEHHBIX ~ II0YBaX CHOCOOCTBYeT HOpMalu3aluM OajlaHca MOYBEHHOTO
MHUKpPOOHOro cooOectBa, mienoyHoro pH 3acoieHHbIX mno4yB U OanaHca
MTUTATEIBHBIX HIIEMEHTOB, OGropemenuaIm n OMOBOCCTAaHOBJICHUIO
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JICTpaIMPOBaHHBIX IOYB - pachochayrBaHUIO, MOCTEIIEHHOMY pPACCOJICHUIO W
OYHCTKE 3aCOJICHHBIX MOYB OT XJIOPOPTAaHWYECKNX MECTUINI0B U MHUKOTOKCHHOB.
B pesynbrare MOBBIMICHUS IUIOOPOIUS 3aCOJIEHHBIX IMOYB IMOBBIIANCS YpOXKal
XJIONKa-chIpra. Pa3paboTanHasi TEXHOJOTHYECKas M anlapaTypHas CXEMbl MOTYT
CITy’)KUTh OCHOBOHM NIPHU HPOU3BOJACTBE OMOIpPENnapaToB KOMIUIEKCHOTO JEHCTBHA
JUISL CEITbCKOTO XO3AHCTBA.

BHenpenne pe3yabTaToB HcciaenoBaHus. Ha ocHOBaHMHM — Hay4YHBIX
pe3yJIbTaTOB, IMOJYYCHHBIX B TPOIECCe CO3JAaHMs W BHEAPEHHs Ouolpenapara
komIiekcHoro aeficteus RIZOKOM-1:

Ha IITaMM OaKTepHi ¢ MONMN(YHKINOHATBHBIMH CBOMCTBAMHU IOTYUYCH MTATCHT
Ha wu300pereHne AreHTcTBa HTemekTyanbHOH coOctBeHHOCTH PecmyOnmkn
V36ekuctan (UZ Ne IAP 04712, 2013). B pesynbrate pa3zpaboTaHHas HOBas
MTUTaTeNbHAS Cpela JaeT BO3MOXKHOCT MTONydaTh OHOIpenapaT B IIPOMBIIIIICHHBIX
YCIIOBHSAX;

Ouomnpenapar komruiekcHoro aerictBust RIZOKOM-1 B 2014 — 2015 rr. 6511
BHE/IPEH HA XJIOMYATHWKE HA 3aCOJICHHBIX ITOYBaX B (EPMEPCKOM XO3SIHCTBE
CEIbCKOXO03SHCTBEHHOTO HPOU3BOACTBA «CyBun Mupo6 Jlanmacm»
Mup3aabaackoro paiiona CelppapbHHCKONW o0nacTé (crpaBka MUHHCTEpCTBa
Cennckoro u Bomnoro Xossiictea ot 15 oktsadpst 2016 roma, Ne 02/20-3326). B
pesyipTaTe  HMcmoib3oBaHWS — Owompemapata RIZOKOM-1  moBsicmiioch
IUTOJIOPO/IE 3aCOJIEHHBIX TOYB U YPOKaHOCTh XyromyarHuKa. [IpubaBka ypoxas
XJIOTKa-chIpia coctaBmia 12 — 14,6 1/ra, peHTa0eIbHOCTh MOBBICHIACH HA 25 —
28%.

AnpoGauus pa6otrbl. OCHOBHBIC pE3yJIbTAThl TUCCEPTALMH TPEICTABICHBI
Ha 4-M che3jie Mukpoouosoros Y3oekucrana (Tamkent, 2008), PecyOmukaHCKuX
HAay4YHO-IIPAKTUYECKUX KOH(EpEeHIHUIX: «IIpobrembr COBPEMEHHOHI
MHKpPOOMOTIOTMH W OHOTEXHONOTHH», TMOCBAIICHHON MaMATH aKaJeMHUKa
A.I'. Xanmypanosa (Tamkent, 2009), «PanmoHaibHOE HCIIOIB30BaHUE BOJHBIX U
[IOYBEHHBIX PECYpPCOB, MyTH MOBBILEHUs Moxopoaus nous» (Tamxent, 2011),
«IlyTu TOBBIMIEHUSI U BOCCTAHOBJICHUS MOYBEHHOTO ILIOAOPOAUs, 3(p(HEKTUBHOE
HCTIONIB30BaHNE TOYBEHHBIX pecypcoB» (Tamkent, 2012), «MHCTHTYIIMOHHBIE
poOJIEeMBI OXPaHBI M PAIIHOHAIBHOTO HCIOJib30BaHus 3emim» (Tamkent, 2012),
«[TepcrieKTUBBI UCTIONB30BAHUS MIPUPOIHBIX COETUHEHUH B CEIbCKOM XO03AHCTBE)
(I'ymuctan, 2013) «CoBpeMmeHHbIE MPOOIEMBI TCHETHKHM, TEHOMHKH U
ouorexnomornny  (Tamkent 2016), PecmyOimkaHCKOW HAayIHO-IPAKTHUECKOM
KOH(EpeHIMH MOJIOABIX Y4YeHBIX «HayuHblil mporpecc W WHHOBAIMOHHOE
pasButue dkoHoMmukH» (Tamxkent, 2012), MexIyHapoaHblX — HAay4HO-
MpakTHIecKux KoHpepeHmax: «['enodora MIpOBOro pasHOOOpa3Us XIOMIaTHUKA
— OCHOBa (YHJAMEHTAIBHBIX W MPUKIAAHBIX HccienoBanuiiy (Tamkent, 2010),
«O0pa3oBaHue U HayKka B MHTepecax ycroidmBoro paszsutus» (Tamkent, 2016),
“Science, technology and innovative technologies in the prosperous epoch of the
powerful state” (Turkmenistan, Ashgabat, 2016), 5-ii u 6-if MexIyHapOTHBIX
HayYHO-TIPAaKTHIECKUX KOH(EpeHIUSIX «ITpoGnemsr PaLOHAIBEHOTO
HCIIONIb30BaHUsL M OXpaHa Ouosorndyeckux pecypcoB HOxkHoro Ilpuapanbsi»
(Hyxye, 2012, 2016), International Symposium  “Microorganisms and the
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Biosphere” “MICROBIOS-2013” (Kirgizstan, Bishkek 2013), International
Congress “AGRICASIA’2013” - “1% Central asia congress on modern agricultural
techniques and plant nutrition” (Kirgizstan, Bishkek 2013), 2™ International
Conference of Arid Land Studies “Innovations for sustainability and food security
in arid and semiarid lands” (Samarkand, 2014), Mexnynapogaom Cumiio3unyme
«MICROBIOS-2015» «Mmukpoopranuamel 1 buochepa» (Tamkent, 2015),
International Scientific Conference International Conference “Word Cotton
Research Conference-6" (Brazil, Goiania, 2016).

Ony0JMKOBAaHHOCTh pe3yJbTaToB. [lo Teme nuccepramuu OmyOINKOBAHO
55 Hay4HbIX paboT, Ody4YeH | MaTeHT W CAaHbl 4 MaTeHTHBIC 3asBKH, W3 HUX 10
HAYYHBIX CTaTei, B TOM dHClie 9 B pecrnyONMKaHCKHX H | B 3apyOeKHBIX
JKypHalax, peKOMEHOBaHHbIX BrIciiell aTTecTaliuoHHOM komuccuel PecrmyOmuku
V36eknucTan A IMyONWKAIlMM OCHOBHBIX HAYYHBIX PE3YIbTaTOB ITOKTOPCKHUX
JIUCepTaIHii.

Crpykrypa u 00bém padorbl. CTpyKTypa JOuCCepTallMM COCTOUT U3
BBEJICHUS, IIATH TIJIaB, 3aKJIIOYEHHs, CIHCKAa WCIIOIB30BAHHON JUTEPaTypHI,
npwiokeHui. OObeM JuccepTaIu cocTaBiseT 179 crpaHuil.

OCHOBHOE COJEPXAHUE JUCCEPTALIMU

Bo BBeaeHuMm O0OO0OCHOBBIBACTCS aKTyaJlbHOCTh M BOCTPEOOBAHHOCTH
MIPOBEACHHOIO MCCIEJOBaHMs, Leb U 3aJladyl MCCIIEI0BaHUs, XapaKTEepU3yHTCs
O0BEKT M TPEMET, TOKa3aHO COOTBETCTBHE WCCIIEAOBAHUS TPUOPUTETHBIM
HaIPaBICHUSIM PA3BUTHS HAYKUA W TEXHOJOTHH PecIryOIMKY, U3JIararoTcsi HayqHast
HOBH3HA W MPAKTHYECKHE PE3yJIbTAaThl UCCIIE0BAHUS, PACKPBIBAIOTCS Hay4dHas U
MpaKkTUYecKass 3HAYUMOCTb IOJIyYEHHBIX pPE3yJIbTaTOB, BHEJIPEHUE B IPAKTUKY
Pe3yJIbTaTOB UCCIIEOBAHUS, CBEJICHHSI 110 OMyOJIMKOBaHHBIM pabOTaM M CTPYKType
JTUCCEPTALIUH.

B nepBoii rnaBe gucceprauuu «BJimMsiHMe 3acosieHUsl Ha pa3BUTHE
XJOMYATHUKA M POJib Pu30ochepHbIX MHUKPOOPraHW3MOB B MOBbIIIEHUH
IUIOIOPOUSl J1IerPAMPOBAHHBIX IMOYB M MNPOAYKTHBHOCTH XJIOMYATHHKA)
MpUBEACH 0030p HCCICAOBAaHHWN IO TpoOieMaM 3acoieHus, 3adochaduBaHus,
3arpsi3HEHUs.  MECTHLMJAMH  CEIbCKOXO3SICTBEHHBIX  3€Mellb, MeXaHH3MaM
JIEMCTBUS TOKCHUYHBIX COJIeH Ha pa3BUTHE XJIOMYATHUKA B CTPECCOBBIX YCIIOBHUSX
3aCOJICHUS, 3aCyXH W BOJHOTO JNe(HUIUTA, BIUSHHUIO 3aCOJICHHs Ha ILIOIOPOIUE
M0YB U NEPCHEKTUBBI UCIOIB30BAHUS MUKPOOPraHU3MOB Il CHMIKEHUSI CTEIIEHU
3aocadeHHOCTH U 3arpsI3BHCHHOCTH MECTULMIAMH, Il OMOKOHTPOIISS Oose3Hei
XJOMYaTHUKAa KOPHEBOM THHUJBIO M  BWITOM, TMOBBIIIEHUS  IJIOJOPOIUS
JIerpaIuPOBAHHBIX ITOYB M YPOXKAHHOCTH XJIOMTYATHHUKA.

Bo BTOPOH TJiaBe JIAccepTauu «MeToabl HU3y4YeHHS
nou(pyHKUMOHAIBHBIX CBONCTB pH300aKTepuii M MOJEBBIX HCHBLITAHUID)
JIeTalbHO  ONMHCAaHbl ~ MaTepuajabl M METOJbl  M3Yy4YEeHHUsT  KOMIUIeKca
O YHKIIMOHATBHBIX, (U3N0ITOTO-OMOXUMHYECCKUX, KyJbTypaibHO-
MOP(}OIOTHIECKIX CBOMCTB puzobakTepuii XJIOITYaTHUKA, OIMCAHBI
CIEKTPOPOTOMETPHUCCKHE, MOJIEKYISIPHO-OMOIOTHYECKHE, XpOMaTOrpapuuecKie
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METO/IbI J1TA0OPaTOPHBIX HCCIIEIOBAHNI, MUKPOOUOIOTHYECKUE, arpOXUMHYECKUE U
OGuomerpuueckre MeTobl (PeHOJIOTUUECKUX HAOIIONCHHUH 32 POCTOM M Pa3BUTHEM
XJIOITYATHHKA B I10JIEBBIX YCIOBUSAX.

B tperseit rmaBe gucceprauuu «Ilomck, BblIeNeHHMe W H3y4YeHHe
101U yHKIHOHAIbHBIX CBOIICTB €0JIeyCTOHYHMBBIX pu3odaKTepui
XJI0IYATHUKA, HACHTH(UKALMSA AKTUBHBIX IITAMMOB) IIPUBEJEHBI PE3YJIbTATHI
HCCIIE0BAHUN 110 CKPUHUHTY MECTHBIX aKTHBHBIX KHCJIOTOOOPa3yIOIUX KyJIbTYp
pu3o0aKkTepuii  XJIOMYATHHUKA, W3YYEHHWIO TIONM(YHKIIMOHATBHBIX  CBOWMCTB
OTOOPAaHHBIX AKTHBHBIX KYyJIbTyp pU300aKTepHil M OMpeAeTICHHE HX BHUIOBOU
MIPUHAIEKHOCTH.

Touck u vi0enenue MeCmHbIX CONEYCMOUYUBHIX UWUMAMMOS8 PU30OaKmepul
xnonuamnuka. CKpunune akmusHblx Wmammos no KUciomooobpasyiowe
cnocoborHocmu

W3 pusocdepsl XJIOMUaTHUKA, BBIPOCIIET0 Ha CPE/HE- M CHUIIbHO3AaCOJIEHHBIX
moyBax CrIpmapbHHCKOI o0macti ObUI0 BBIAETICHO 20 KymbTyp pu3obakrepuii. B
pe3yapTaTe CKPHHMHTA MO KAa4eCTBCHHOMY TECTy Ha KHCIOTOOOpa3oBaHME
oroOpanbl 4 akTuBHBIC KyIbTyphl Ne 80, 83, 113, 118.

Brusanue so3pacmarowux konyenmpayuii Xa10puoHsIX U Cyrb@amHbix
moxcuynwlx conetl u pH cpedvl na pocmosyro akmueHocms 0mooPaAHHbIX
AKMUBHBIX WUMAMMO8 pU300axmeputl

Nzydeno Bnusuue Bozpactatommx (3%-20%) KOHIEHTpauud CyiabpaTHBIX
(Na2SO4 1 MgS04) u xnopuanbix (NaCl 1 MgClz) TOKCHYHBIX COJICH HA POCTOBYIO
AKTHBHOCTH PHU300aKTepHil XJIOMYATHUKA. BBIABICHO, YTO U3yYCHHBIC KYJIBTYPHI
00JIaal0T aKTUBHOM COJEYCTOMYMBOCTBIO, O YeM CBHJCTENLCTBYET BBICOKAS
pPOCTOBasi aKTHBHOCTH KYJBTYP B INPHCYTCTBHM BBICOKMX KoHIeHTparwid (10%-
20%) XJIOPUIHBIX U CYyTb(PAaTHBIX TOKCHIHBIX COJCH.

BBICOKYI0 POCTOBYIO aKTHBHOCTH HpOsiBIIA KyJabTypa Ne 118 — TUTp KiIeTOk
YBEIMUWICS Ha 3 TMoOpsiiKka Ha 3-¢ CYTKH KyJIBTUBHUPOBAHUS INPH NOOABICHUU B
HMUTATEeNbHYIO cpeny coneil Hatpust — ¢ 7,1(+0,21) — 8,4(+0,15) mo 11,1(%0,25) Ig
KOE/Mn u na 2 mopsiaka - mpu goOaBineHuu coneid marnus — 8,4(+0,15) -
9,1(0,25) mo 11,1(x0,25) - 11,8(x0,31) lg KOE/Mn (puc.l). AnHamorudxbie
naHHble mony4deHs! ¢ 80, 83 u 113 xynbTypamu.

M3yueHa nuHaMuKa POCTOBOI aKTHBHOCTH M HM3MEHeHWs pH muTarensHON
Cpensl TpY KyJbTUBHUPOBAHMM pPHU300aKkTepuii B TeueHue 10 CyTOK Ha >KHIKOM
MUTATENIBHON cpefie ¢ Bo3pacTarommMu 3HaueHussMu pH ot 5 1o 10. Brrisneno,
YTO BCE U3YUYCHHBIC KYJIBTYpPBI PU300AKTEPUI HE TOJIBKO AKTHBHO POCIH Ha CPeaax
C KHACIBIMH U IIEJIOYHBIMU 3HaueHussMH pH. ¥V  xynbrypsr Ne 83 tutp kierok
noseimancst 1o 12,3(+0,32) Ig KOE/mi1, menouHoe 3naueHue pH murarenbHbIX
CpeJI CHIDKAJIOCH 0 HOPMAaJbHEIX 6,9 (£0,08) (Tabm.1.). AHaTOTHYHEIC PE3yIbTATHI
nostydensl ¢ 80, 113 n 118 kynbrypamu.
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TP KIETOE, Ig KOEAn

1 2 3 CyIRm

THIp KJctok, kt KOEMn

THIP Kaerok, g KOBAu

THID KIETOR, lg KOE /i

1 2 3 cyTian
-394 -5 - 7% - 10% - 20% 4 Gea comr

Puc.1. PocroBast akTHBHOCTB Ky/1bTYpbI Ne 118 nmoj BjusinueM BO3pacTaouux
KOHLEHTPAIMIi TOKCHYHBIX XJOPHIHBIX U CyJb(ATHBIX CoJIell B IHHAMHKE IJTyOMHHOIO
kyJabTHBHpoBanus (Ig KOE/mu)

Cnocobnocmu coneycmouuusbix Kyismyp moouiuzoeams P05 u3
MPYOHOOOCMYNHBIX NOYGEHHBIX (hochamos
Wzydyena mobwmmzanust P2Os u3 Caz(POs)2 u dutHHA coseycTOHYHBBIMH
MOHOKYJBTypaMH pH300aKTepHi XJIOMYaTHHKA W WX AaCCOIWAlMed TpH
T00ABIICHUHN B MMUTATENBHYIO cpeny 4% TOKCHYHBIX COJICH.

VYcraHoBieHO, 4YTO B BapuaHtax ¢ gobOaBieHuWeM — coneil  Na
(dochopmoOmnm3yromas  criocoOHOCTh  PU300aKTEpUil W UX  acCOLHMAIMU
MOBBINIIAETCSl 10 CPABHEHWIO C BapuaHTamMu Oe3 cojei, mpu J00aBICHUU B
MUTATEIbHYIO cpely cosieii Mg akTuBHOCTE MOoOMIH30BaTh P20s kak u3 Caz(POs),,
TaK U U3 (PUTHUHA COXPAHSACTCS, HO HECKOJBKO CHIDKAeTCs. Hammydmmii pe3yapraT
TOKa3aa accoruanus u3 4x KyJIbTyp.

YBenudeHne oOIIero KONMMYecTBa TUTPYEMBIX KHCIOT O BIHSHHEM COJeiH
Na BBISBIICHO y acconuanuy pu3odakrepuii. OOmas KUCIOTHOCTD B MIPHCYTCTBHU
NaCl cocrasuna 28,78(+0,67) % na 10 cytku onbita. I[Ipu nodasiennn MgCly B
MMUTATENBHYI0 Cpely HawuOoJblee KHUCIOTOOOpa3oBaHWE HAOIIOAAaIoCh Ha 7-¢
cyTkHu u coctaBisuio 12,44(+£0,68) %, MgSO4 - 12,41(£1,3) % Ha 3 cyTKH OmBITA,
npu godasnennn NaSOs - 35,28+(1,13) % Ha 5-e cyTKH OmnbITa. AHAJIOTHYHBIC
nannble nony4densl ¢ 80, 83, 113 u 118 xynpTypamu.

42



Tadauna 1
JInnamuka usmenenusi pH u pocroBoii akTuBHOCTH KyJbTYpPHI Ne 83 B 3aBHCHMOCTH
OT HCXOHBbIX 3Ha4YeHHIT pH nuTaTenbHOI cpeabl

Bapuantsi CYTKH
(Ne kynbT./pH) 1 | 3 | 5 | 7 \ 10
Tutp sxu3HECnOCOOHBIX KIIETOK, g KOE/Mn
83/5 8,1+0,21 9,3+0,21 11,4+0,15 | 10,9+0,35 11,4+0,15
83/6 8,3+0,15 9,4+0,06 10,9+0,15 | 11,1+0,25 12,1+0,12
83/7 9,1+0,32 10,1+0,12 11,4+0,15 | 11,4+0,31 12,3+0,32
83/8 9,3+0,15 10,4+0,15 11,6+0,21 11,4+0,15 12,1+0,49
83/9 9,2+0,26 10,3+0,06 10,8+0,06 | 12,1+0,26 12,1+0,12
83/10 8,1+0,15 10,2+0,06 9,4+0,15 12,1+0,30 12,1+0,15
IToxasarens pH nuTarensHOi cpesbl
83/5 5,2+0,25 5,5+0,38 5,940,10 4,5+0,15 4,6+0,21
83/6 5,5+0,38 5,6+0,29 6,0+0,15 5,5+0,18 4,8+0,36
83/7 5,1£0,40 5,6+0,24 6,0£0,26 4,8+0,31 4,440,15
83/8 5,5+0,21 5,6+0,16 6,5+0,19 6,2+0,23 4,7+0,17
83/9 5,6+0,25 5,7+0,32 6,2+0,21 4,9+0,15 4,8+0,21
83/10 6,1+0,31 5,7+0,16 6,4+0,32 6,2+0,35 6,9+0,08

AxrtuBHas wmoOwmmzanus P2Os m3 Ca3(PO4): BBISBICHAa y accolualdu
pusobakTepuii yxe dvepe3 cyTtku ombita. MobOmmmsanus P>Os u3 Caz(POs)2
cocraBimsna 7,4(£0,21) mr P;0s/100 mn mpu pH 5,6(£0,15) u THTpe KIEeTOK
8,2(£0,06) 1g KOE/m. B nmpucyTCTBHH TOKCHYHBIX cojieit Na B cpejie acCommaIus
pusobakTepuil Ooxee akTuBHO MoOmmu3oBana P2Os w3 Ca3(PO4)2: yepe3 cyTku
ombiTa B cpeae ¢ NaCl - 8,9(+0,26) mr P2Os/100mm, mpu pH 5,3(+0,15) u tutpe
kietok 5,5+0,25 1g KOE/Mn, B cpene ¢ NaxSO4 — 7,7(£0,21) mr P20Os/100m1, ipr
pH 5,5+0,21 un tutpe wierok 6,6(£0,21) lg KOE/mn, B cpeme 6e3 comeit —
7,4(£0,21) mr P>0s/100mm, npu pH 5,6+0,15. Haubonsiiee BeicBoO0xkAeHHE P205
n3 Ca3(PO4), B mpucyrctBum MgClo B mmTaTenbHOM cpefe HAOIIOHANoOCh y
acconuanuu puzodakrepuii Ha 3-¢ cyTku ombita — 2,2(+0,12) Mr P2Os/100Ma nipu
pH 5,57(£0,38) u tutpe xierok 12,2(+0,32) lg KOE/mn, B mpucytcTBim MgSOs—
2,5(20,15) mr P>Os/100mn mpu pH 5,7(+0,55) u tutpe kierox 12,3(+0,21) Ig
KOE/mn na 5-¢ cytku omblta. MoOmmm3amus P>Os w3 ¢urnHa accoumanmeit
puzobakrepuii cocraBmsuia 7,8(+0,21) mr P,Os/100 mi B muTaTensHOU cpene 0e3
cosieit npu pH 5,3140,21 u turpe knerox 7,2(+0,21) g KOE/mi, B npucyrcTBuu
NaCl B nurarensHoi cpene yepe3 cyTku onbita - 8,8(+0,25) mr P20s/100mi npu
pH 5,3(#0,21) u Ttutpe kierox 8,1(x0,21) lg KOE/Miu, B cpeme ¢ NaSOs —
8,7(x0,21) mr P;0s/100mn mpu pH 5,14+0,20 u turpe wrerox 8,3(+0,23) Ig
KOE/mn. C pobaBnenneMm B nuTarensHyto cpexy MgClo Ha 5-e cyTku ombiTa
mobmmm3anmst P2Os cocraBnsina 1,5(x0,26) mr P2Os/100ma mpu pH 6,17(+£0,20) u
tutpe Kierok 11,4(+0,40) lg KOE/mi, ¢ MgSOs4 — 1,8(+0,21) mr P20s/100m1 ipu
pH 6,97(£0,24) u Turpe kierok 12,39+0,26) lg KOE/mn Ha 3-¢ cyTku ormbita
(puc.2).
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Kynemypanvrno-mopgponocuueckue u pusuonoco-ouoxumuiecKkue ceoicmasd
AKMUBHBIX CONEYCMOUYUBHIX UWMAMMOG pU30OAKMepUll,
onpeoenenue ux uo080U NPUHAOTIEHCHOCTIU

OmnpeneneHa BHIOBas MNPHHAAJIEKHOCTb AKTHUBHBIX  COJIEYCTONYMBBIX
(ochopMOOUTHU3YIOIUX KYIBTYp pU300aKTEPUH XJIOMUATHUKA 1O KyJIbTYPaJIbHO-
MopdonorndaeckuM u GU3N0IOro-ONOXUMUIECKHM CBOHCTBAM.

Kynemypa Ne 80 — BeineneHa m3 pusochepbl IPOPOCTKA XJIOMUATHUKA W3
cpenHe3acoNieHHOW TouBbl. KIleTKM majgoukoBHAHOW (OPMBI, IOJBHIKHEIE,
TPaMIIOJIOKHUTENbHBIE,  OaIUIApHOTO  TuUma  crmopooOpaszoBaHus.  Ilpm
CTAlMOHAPHOM KyJIbTHBHPOBAaHMM HAa MSCO-NENTOHHOM OynboHe mpu 28-30°C
yepe3 48 4 KysibTypa o0pa3yeT TOJICTYIO CKJIaa4yaTylo IUICHKY Ha MOBEPXHOCTH
cpenbl, Ha 4-5 CyTKM IIBET MUTATENBHON cpesl mpuodperaeT Oypyro okpacky. Ha
PIIA uepes cytku nnky6anun npu 28°C 06pasyeT BBITYKIIbIE, MATOBBIE KOJIOHUH €
JIOTIACTHBIMU KpasiMH, KpEeMOBOro IBera auamerpoMm 2-3 mm. Yepes 5-7 cyTok
KOJIOHMM TPHHUMAIOT CKJIAA4arylo (OpMy C BBICOKMM OOPTHKOM IO Kpamo M
JOCTHTAIOT B THaMeTpe 4-5 MM M CTAHOBSITCS YIUTOIICHHBIMHU W IPHOOPETAIOT
Oypyto okpacky. [lo (HH3HOIIOTO-OMOXMMHUYECKUM CBoOMcTBaM KyibTypa Ne 80
SBJISCTCS A9POOHOM, TEPMOQHIBHOMN, XOPOIIO PACTET B MHTEpBaJIE TeMIepaTyp 28-
50°C, coxpaHser kxu3HecrocoOHOCTh pu Temmepatype 55°C. Pacrer npu 3-20%
NaCl. YcBauBaeT rimoko3sy, caxapo3y, apadUHO3y, MAHHUT, MaIbTO3y, TallaKTO3y,
JTAKTO3y, MHO3MT, copbut. Ilpm cOpaxmBaHuM caxapoB ra3 He oOpasyer.
T'uaponusyeT kpaxmaln, pasiaraeT Ka3euH, pa3KWKaeT sKelaTHH, o0pa3yeT UHIO0I
n ammuak. OOnajgaeT JENMTHHA3HOW M KaTala3sHOI aKTHBHOCThIO. B kadecTme
HCTOYHHKA a30Ta yCBAaMBAET KaK OpraHndeckue (opmbl (MIENTOHBI, aBTOJIN3ATHI,
9KCTPAKTHI), TAK U MUHEpAIbHbBIC (COJIM aMMOHHMsI, HUTPaThl) Gopmbl. Peaknus Ha
HUTPHUT- U HUTPAT-UOHBI TOJIOKUTENbHAs. PacTeT Ha muTarensHOl cpepe DmioOu.
Peakuus ®orec-IIpockayapa (obpaszoBanue areTUIMETUIIKApOUHOIA)
nonoxutenbHas. Pacrer B mHTepBanax nokasarens pH nurarensHoi cpeabt 5-10.

Kynemypa Ne 83 — BeiieneHa u3 puszocdepbl MPOPOCTKOB XJIOMYATHUKA U3
cpelHe3acosieHHOW TouBbl. KIleTKM NajgoukoBHAHOW (OPMBI, IOJBHIKHBIE,
TPaMITONIOKUTENbHBIE, OAIMUIAPHOTO THIA cropoobOpasoBanms. [Ipu pocte Ha
MsCO-TIeNTOHHOM OyaboHe mpu 28-30°C uepes 48 4 o0OpasyeT TOHKYIO enBa
3aMEeTHYI0 IUICHKY Ha TOBEPXHOCTH Cpelbl, cpela MyTHas, Ha 5-7 CyTKH
KyJIbTHBHPOBaHMUA HaOmofaercst ocamok. IIpu pocre Ha TBepAoi MUTATENBHOI
cpene PITA yepes cytku mukyGanun npu 28-30°C 06pasyeT BBINYKIIbIE, MaTOBBIE
KOJIOHHHM CO CKJIaJYaThIMH KPasiMU, CBETJIO-KPEMOBOTO IIBETA TUAMETPOM 3-4 MM.
ITo ¢usnonoro-OmoxumuvyeckuM cpoiictBam  KynbTypa Ne 83  sBisercs
(haKyIpTaTHBHO-a’POOHOHN, TEepMO(HIBHONW, XOpOWmIO pacTeT B HHTEpBaie
temnepatyp 28-40°C, coxpaHsieT KHM3HecnocoOHOcTh mpu TemmepaType 55°C.
Pacrer npu 3-20% NaCl, ycBauBaer IIIOKO3y, caxaposy, apaOMHO3y, MaHHUT,
MalbTO3y, TajllakTo3y, JakTo3y, copbut. [Ipu cOpakuBaHMM caxapoB ra3 He
obpasyer. ['mmponusyer kpaxman, MOYEBHHY, HE pasjlaracT Ka3eWH, pa3KIDKaeT
XKeJaTHH, oOpasyeT MHION M aMMmuak. OOJagaeT JICHMTHHA3HOW M KaTala3HOU
aKTHBHOCTBIO. B KauecTBe MCTOYHMKa a30Ta yCBaMBaeT Kak OpraHUYecKue
(TenTOHBI, aBTONHM3ATHl, AKCTPAKTHI), TaK W MHHEpaIbHBIE (COTM aMMOHHUS,
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HUTpaThl) (opMbl. Peakiis Ha HHUTPUT-MOHBI OTpULATENbHAS M HUTPAT-HOHBI
moJiokuTeNnbHas. Pacter Ha mnuTarenbHOH cpeme Omdu. Peaknus ®orec-
[Tpockayspa (oOpa3zoBaHMe aleTHIMETHIKapOMHONA) TOJIOKHTENbHas. Pacrer B
uHTepBajax nokaszaresst pH nurarensHoii cpeast 5-10.

Kynemypa Ne 113 — BblaeneHa u3 pusochepbl B3pOCIOr0 pacTEeHHS
XJIOMUaTHUKAa W3  CWJIbHO3ACOJNEHHOH TouBbl. KIileTkM  maslouKoBHUIHEIE,
TIOJIBHKHBIC, TPAMITOJIOKUTENBHbBIE, OallMIUIIPHOTO THIIA criopoodpaszoBanust. [Ipn
pocte Ha Msco-nentoHHoM Oyimbone npu 28-30°C wepes 48 u mabmomaercs
MIOMYTHEHHE CpeJibl, uepe3 4-5CyToK KyIbTHBHPOBAaHUS HabmomaeTcsa ocanok. Ha
PIIA uyepes cytkm wuHkyGanmu npu 28°C o6pasyeT CIOM3HCTBIE, BBIMYKIIBIE,
OnecTAIIMe KOJOHMM C €]Ba 3aMETHBIMH 0aXpOMYaTbIMH KpasMH, KPEMOBOTO
nBeta auameTrpoM 4-5 mm. Ilo ¢pu3nonoro-6MoXxuMuIeckuM CBONCTBaM KyJIbTypa
Ne 113 saBusercs a’poOHOH, TepMO(MIBHOW, XOPOIIO pacTeT B HHTEpBaje
temmepatyp 28-40°C, coxpaHseT >KH3HECIIOCOOHOCTH IpH Temmeparype 45°C.
Pacrer npu 3-20% NaCl, ycBauBaer IIIOKO3y, caxaposy, apaOMHO3y, MaHHUT,
MalbTO3y, JakTo3y, copbut. Ilpm cOpaxkmBamMm caxapoB ra3 He oOpa3syer.
I'mpponusyer Kpaxmai, pa3jiaraeT Ka3euH, pa3KiKaeT KeJIaTHH, 00pa3yeT MHIOI
n ammuak. OOnajmaer JEMUTHHA3HOM M KaTalna3HOM aKTHBHOCThIO. B KadecTBe
HCTOYHHUKA a30Ta yCBAaWBAET KaK OpraHm4eckue (hopmbl (MEHTOHBI, aBTOJIN3ATHI,
9KCTPAKTHI), TAK M MUHEPAIbHBIC (COM aMMOHUS, HUTPAThl) (popmbl. Peakrus Ha
HUTPUT- U HUTPAT-HOHBI MOJOKHUTENbHAS. PacTeT Ha murarensHO# cpene Dmow.
Peaxuus ®orec-IIpockayapa (oOpas3oBanue aleTUIMETHIKApOUHOIIA)
MoJIOKUTENbHAs. PacTeT B nHTepBanax nokaszarens pH muratensHoii cpeast 5-10.

Kyrnemypa Ne 118 — BelmeneHa W3 pH30C(EpPH B3POCIOTO PACTCHUS
XJIOMUaTHUKA W3  CWJIBHO3aCOJCHHOH TouBbl. KIileTKM  masouKoBHUIHEIC,
MIOJIBIDKHBIE, TPAMITIONIOKUTENbHBIC, OAIMJUIAPHOro THUIIA copoobpa3oBanus. [Ipu
pocte Ha MsCO-TenTOHHOM Oynbone mpu 28-30°C wepes 48 u obpasyer ensa
3aMeTHYIO OJNIECTSIIYIO TUICHKY, Cpella MyTHEeT, yepe3 4-5CyTOK KyIbTHBHPOBAHUS
HabJII0/IAr0TCS €/1Ba 3aMETHBIE XJiombsi. Ha PTIA uepes cyTku nnky6anuu npu 28°C
o0pa3yeT CIU3UCTBIC, BBIMYKIbIe, OJIECTSAIIHME KOJIOHMUM C HEPOBHBIMU KpasMH,
KpeMOBOTO 11BeTa quameTrpoM 3-4 mm. [To pu3nonoro-6MoXuMUIeckiuM CBOMCTBaM
kynbTypa Ne 118 sBnsiercst (axyabTaTHBHO-a3pOOHOM, TepMOGMIEHON, XOPOIIO
pacter B unTepBane Temneparyp 28-40°C, coxpaHSET KH3HECHOCOOHOCTb MpU
temneparype 50°C. Pacrer npu 3-20% NaCl, ycBamBaeT TIIHOKO3y, caxaposy,
apaOMHO3y, MaHHHUT, MajJbTO3y, JAKTO3y, MHO3WUT, copOut. Ilpm cOpaxuBaHnU
caxapoB ra3 He oOpasyer. ['maponmsyer kpaxmai, pasiaraer Ka3ewH, pa3KiKaeT
KeJaThH, oOpasyerT MHIOA M ammuak. OOJajaer JICHMTHHA3HOW W KaTaja3HOU
aKTHBHOCTBIO. B KadecTBe HCTOYHMKA a30Ta yCBAaMBAET KaK OpraHUYecKue (GopMBbI
(TIenTOHBI, aBTOJIM3AThl, SKCTPAKTHI), TaK W MHHEpaJbHBIC (COJM AMMOHHS,
HUTpaThl) (OpMBI. Peakiys Ha HUTPUT- M HUTPAT-UOHBI TOJIOXKKTENbHAs. Pacrer
Ha nuTarenbHOM cpene Ombu. Peakuumss Porec-IIpockayspa (oOpazoBaHue
aneTHIMETWIKAapOuHONA) oTpulaTenbHas. Pacter B mHTepBanax mokaszaress pH
nurareabHou cpeapl S5-10.

Ha ocHoBanuM M3yd4eHHS KyIbTypajlbHO-MOPQPOIOTHYECKUX M (PH3MOIOro-
OMOXMMUYECKHX CBOMCTB aKTHUBHBIE COJIEYCTOWUYUBBIE (POochHopMOOMIN3YIOIIHE
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KyJIbTYpbl pH300aKkTepuii ObLIM MACHTH(ULIMPOBAHBI MO ONpeeIuTea0 bepakn
(Bergey, 2009). Kynprypa Ne 80 oTHeceHa Kk ceMeicTBY Bacillaceae, pony
Bacillus, Buny Bacillus subtilis BS-80, xynprypa Ne 83 oTHeceHa K CEMEHCTBY
Bacillaceae, pony Bacillus, Buny Bacillus licheniformis BL-83, xynbrypa Ne 113
OTHeceHa K ceMeUcTBy Paeniacillaceae, pony Paenibacillus, Buny Paenibacillus
polymyxa PP-113 w xynbrypa Ne 118 otHecena x ceMmelcTBY Paeniacillaceae,
pony Paenibacillus, Buny Paenibacillus amylolyticus PA-118. Tlpu momomun
aHamu3oB  reHoB 165 pPHK  ompenenensl  4acTM — HyKJI€OTHAHOM
nocnenoBatensHoctd JJHK mtammoB, xotopbie mo ganHbiM Genbank Obuim
HAJCHTUYIHBI CIeIyIOMUM BuaaM Oaktepwii: Bacillus subtilis BS-80 na 99% ObLn
unaeHtnden Bacillus subtilis 1047 (accession number JF322981.1); Bacillus
licheniformis BL-83 na 99% - Bacillus licheniformis SBM6 (accession number
KUS556161.18a 100% - Paenibacillus polymyxa NCIM 2726 (accession number
KR185865.1); Ha 99% —Paenibacillus amylolyticus 1211 (accession number
HQ284944.1). WnentudunmpoBaHHble MTaMMbI 3aperncTpupoBansl B GenBank
nox cienyrommu HoMmepamu: Bacillus subtilis BS-80 nmox nomepom KY041889
(https://www.ncbi.nlm.nih.gov/nuccore/KY041889); Bacillus licheniformis BL-83

— KY041694 (https://www.ncbi.nlm.nih.gov/nuccore/KY041694); Paenibacillus

polymyxa PP-113—KY041978(https://www.ncbi.nlm.nih.gov/nuccore/KY041978)
u Paenibacillus amylolyticus PA-118 - KY041979

(https://www.ncbi.nlm.nih.gov/nuccore/KY041979). OmnpeneneHo, 4To KyJIbTyphI
HE TPOSBISIFOT aHTArOHM3Ma [0 OTHOMICHUIO APYT IPYTY M MOTYT CYIIECTBOBATh B
CHHEpPTIH3ME.

Cnocobnocmo coneycmouuusbix wWmammos pusodaxmepuil X1onuamHurka K
OeCmpyKyuu CIMoUKUX XJ10POP2AHUYECKUX NeCmUyuo08

CosmectHo ¢ HHU  Sfpepuoit  ¢usuku AH PY3 wu  Ilentpom
THIPOMETEOPOJIOTHYECKON  CiIy’)kObl  PY3  wu3ydeHa crmocOOHOCTh aKTHBHBIX
COJICYCTOMYHMBBIX (POCHOPMOOMIN3YIONIMX IMTAMMOB PH300aKTEPU XIIOMIaTHUKA
TpaHchopMupoBarh xjopoprannueckue nectuuuasl - XD (nmanan) u I1XB.
Y CTaHOBJIEHO, YTO NMPH WHKYOAIMKU 00pa3IoB MOYBHI KieTKaMu B. subtilis BS-80 n
P. amylolyticus PA-118 conepxanne ['XIII" cymecTBeHHO CHH3WIOCH B TE€UYCHUE
Mecsiia ¢ 2041,56 ur/r moussl a0 14,21 Hr/r mouBsl u 14,26 HI/T MOYBHI,
cootBeTcTBeHHO, nectpykius [ XL cocraBmma 0,70%. [1pu naKyOarmm oOpa3nos
TOYBBI KIeTKaMu B. licheniformis BL-83 w P. polymyxa PP-113 conepxaHue
I'XUD' cymecTBEeHHO CHH3HWJIOCH B TeueHHE Mecsia oT BHeceHHoro 20 000 Hr/r
mouBbl 10 4216 Hr/r mouBkl U 5115 Hr/r moussl, nectpykius ['XIII™ cocraBuia
65,3% u 71,23%, cooTBeTcTBEHHO (pHC.3).

HUccnenoanne [1XB-necTpyKTHBHOW aKTUBHOCTU IITaMMOB B. subtilis BS-80
u B. licheniformis BL-83 paaIuoU30TOITHBIM METOJIOM B JHHAMHUKE TOcie 2X U 4X
MecsIleB HMHKyOallMM IoKa3ajo, 4YTo 3a 2 Mecsma B obOpasmax c
WHTPOIYIMPOBAHHBIMHA INTAMMaMH CYET paJHOAKTUBHOCTH YMCHBIIMJICS Ha
11,41% un 32,45% cooTtBeTcTBeHHO, 4epe3 4 mecsua — Ha 42,46% u 55,53%
COOTBETCTBEHHO.
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B o6pasnax ¢ MHTPOIYIHUPOBAaHHBIMU ITamMMaMu P. polymyxa PP-113 u P.
amylolyticus PA-118 cder paauoakTHBHOCTH 4epe3 2 Mecsia cHu3mics Ha 18,45%
u 29,24% CcOOTBETCTBEHHO, a mociie 4X mecsieB — Ha 24,27% u 35,57%. B
MMOYBCHHOM O0pa3lie ¢ HMHTPOIYLUPOBAHHON accouuanueil pu3o0akTepuil cueT
PaIMOaKTUBHOCTH TIOCHE 2X M 4X MecsleB MHKyOanuu cHuswics Ha 24,04% u
40,72% COOTBETCTBEHHO.

Anmaconucmuueckas cnocobOHOCMb AKMUBHBIX WMAMMOB
CONEYCMONYUBLIX PU30OAKMEPUL NO OMHOUEHUIO K YUMONAmo2eHam
XNIONYamuuKa

W3ydyeHa aHTarOHHUCTHYECKasi aKTHBHOCTb PU300aKTEpHl 10 OTHOIICHHUIO K
(uTONmaTOreHHBIM TpHOAM XJIOMYATHUKA, BbI3BIBAOIINX BEPTUIMJUIC3HBIH U
(y3apHO3HBIN BUIT, KOPHEBYIO THIUIb U anbTepHapuo3. llltamm B.subtilis BS-80
aKTMBHO MHTHOMPOBAJ POCT BCEX M3YYCHHBIX (PUTONATOTEHOB XJIOMUYaTHUKA, d
30HBI MOJABICHUS pocta coctaBisul: i V. dahliae — 78(+0,58) mm (86%),
F.oxysporum —30(£1,53) mm (33%), R. solani — 55(%1,53) mm (55%), A. alternata
— 30(x1,15) mm (33%), F. solani — 79(£1,15) mm (88%), F.oxysporum f.sp
vasinfectum R-3 — 22(+0,58) mm (24%) u F. oxysporum f.sp vasinfectum R-7 —
44(+0,58) MM (50%). Iltamm B. licheniformis BL-83, TpOSBISIT BBICOKYIO
AQHTarOHUCTHYECKYI0 aKTHBHOCTb 110 OTHOLICHHIO K CJIEIYIOMIMM (PUTONATOreHaM,
d 30HBI UHTHOUpPOBaHUs pocTa cocTaBisuL: i V.dahliae — 65(£1,53) mm (72%),
s F. oxysporum — 35(£1,53) mm (39%), misa F. solani — 73(+1,15) MM (82%),
s R. solani — 30(x0,58) mm (33%) u mst A. alternata — 35(%0,58) mm (38%).
AHaNOTHYHBIC JaHHBIC OBUIM IOJYYEHBI cO InTtamMmoM P. polymyxa PP-113.
Mramm P. amylolyticus PA-118 TpOsBIST aHTATOHUCTHYECKYIO aKTHBHOCTH IO
otHouIeHUtO K V. dahliae, d 30ub1 narnOupoBanus cocrasun 80(=1,53) mm (88%),
s F. oxysporum — 35(£0,58) mm (39%), F. solani — 65(£1,20) mm (22%) (puc.4).

Verticillium dahliae Rhizoctonia sokani

Fusarium solani

Puc. 4. UnrudupoBanue pocta ¥ pa3BUTHs (PUTONATOTEHHBIX TPHOOB
PH300aKTEPUAMH XJIOMYATHUKA
CosmecTtHO C lleHTpOM TeHOMHUKHM W OHMOMH(DOPMATHKH OBUTH TPOBEICHBI
nabopaTopHBIE OIMBITHL C XJIOMYaTHUKOM copTa C-6524 1o W3y4YeHWIO BIHSIHUS
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MIPE/INOCEBHON 00pabOTKHM CeMsiH XJIOMYaTHUKA accolMalued n3 4-X aKTHBHBIX
IITaMMOB PHU300aKTEPHid Ha POCT U Pa3BUTHE TPOPOCTKOB XJIOMIATHHKA Ha €120,
CpelHE W CHWIBHO 3apa)KCHHBIX MECTHBIMH arpeCCHBHBIMH pacaMH TpUOOB F.
oxysporum f.sp vasinfectum 316 n F.solani 319 ponax.

BeisiBiieHo, 4to 00paboTKa CceMsH XJIONMUYaTHHKA acCOLMAlMed aKTUBHBIX
IMTaMMOB COJICYCTOWYHMBBIX pU300akTepwii HambOosnee >P¢ekTuBHA Ha clabo u
CpelHe 3apaxeHHBIX F.solani 319 (oHAX, WHIEKC MATOrCHHOCTH COCTABIISI
0,07(+0,02) u 0,51(+0,06), n MeHee 3(PeKTUBHA HA CHIIBHO 3apa)KEHHOM (OHE -
uHaekc narorenHoctu 1,73(£0,2), B KOHTpoJIe ¢ MATOT€HOM HMHIEKC MaTOTEHHOCTH
cocraBsn  1,92(+£0,2). OmpeneneHo, 4To B BapWaHTaX Ha CpeIHE W CHIBHO
3apaxeHHBIX F. oxysporum fsp vasinfectum 316 ¢doHax accommaiys
pu3obaxTepuil mokaszanaa HaOOJBIIYI0 YCTOHYUBOCTh MPOPOCTKOB XJIOMYATHUKA K
MaToreHy, WHAEKC TaroreHHoctd cocraBmsur  1,27(x0,09) u  1,90(x0,17),
COOTBETCTBEHHO, B KOHTPOJIE ¢ TTaToreHoMm - 2,51(x0,09).

Acconuanus u3 4-X aKTHBHBIX IITAMMOB PU300aKTEPHUil UCTIBITaHA B MOJEBBIX
yenoBusix B HUM Cenexnum u cemeHoBojacTBa xiormuatauka MCBX PVY3 nHa
CpemHEe 3apaXCHHOM BEPTHIMJIIC3HBIM BHITOM (oHe. BrIgBieHO, dYTOo mpH
OakTepu3aIK CEMsTH XJIOMMYaTHUKA aCCOIMAaIell pu300aKTepuii, He HaOI01AI0Ch
3a00JI€BaHUH XJIOMYATHUKA BEPTHIMIIC3HBIM BUJITOM M KOPHEBOI THUJIBIO.

Dumo2opmoHanLHASL AKMUSHOCMb CONEYCIOUYUBLIX WUMAMMOS
pu30baxmepuil X10N4AMHUKA

OmnpeneneHo, 4To MTaMMBI PU300AKTEPHI XJIOMYATHUKA W HUX ACCOIHAIIUSL
001a1a10T (PUTOTOPMOHATFHONH aKTHBHOCTBIO, O YeM CBUJETEIBCTBYIOT BBICOKOE
MIPOAYLMPOBaHNEe MMM HHAOMMIyKcycHOW Kucnotel (MYK) m ruG6epermmnHoB.
Pe3ysbrarhl UcCie0BaHUN BBISIBUIIN, YTO B MCKYCCTBEHHO 3aCOJICHHBIX YCIIOBHSIX,
pu 100aBICHUHN B MUTATeNbHYI0 cpeny 4% xonmeHTpamnn MgSOs4 u NaxSOq,
MOHOKYJIBTYpPHl PH300aKTepHil XJIOMYaTHHKA W WX accounuanus Oojiee aKTHBHO
Beiaestiin UYK u ru66eperumnabl. Hammydmmii pesynpTar mokasana accoruarnys
u3 4-x mTaMMoB, cuHTe3 putoropmona YK na 7-e cytku nox BiaustHueM MgSOy
cocrasmi 30,86(+0,07) mxr/mi, o BuustareM NaxSOs — 18,04(+0,01)mkr/min, 6e3
coierr - 30,59(+0,22) MKr/mi Ha 5-¢ CyTKH OIbITa. BBICOKOE MPOIyIHPOBaHHE
ruO0epesuIMHOB Y accolMalny HaOII0Ialoch Ha 7-€ CYTKH OIbITa IHTATeIbHON
cpexne ¢ mobasnenueM MgSOy4 - 1330,3(£0,75) mkr/miu, mox BiusareM NaxSO4 —
1484,2(+0,35) mMxr/™mi, 6e3 coneli coctaBwito 384,15(%0,42) Mkr/mit.

YcTaHOBIEHO, 4TO 1oJ BiausHHEeM MgSOs MOHOKYJIBTYpPBI pH300aKTepuil 1
nx accouuanus 0ojee akTHBHO cuHTe3upoBanu ¢puroropmon MYK, ananornyno n
Ha cpeze nobasienueM NaxSOq 3a nckimroueHueM mramma B.licheniformis BL-83 n
accoLMaliy, TPOXYLHPOBAHUE  HECKOIBKO  yMEHbIIWIOCH.  [IpucyrcrBue
TokcHYHBIX coneid MgSOs um NaxSOs B muTaTenbHOM cpelne aKTHBU3HPOBAIIO
MIPOAYLHPOBaHNE THOOEPEIUINHOB B CPABHEHUHU C BapUAHTOM 0e3 CoTeH.

Tokcukonoeuweckue ucciedo8anusi AKMUGHbIX cwzeycmoﬁqueblx
wmammos MOHOKY1bmyp pu306ai<mepu12 XaondYamHuka u ux accoyuayuu
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ComectHo ¢ HUM Xumun pactutensHelx BemecTs AH PY3 mposeneHs
HCCIICIOBAHUSI ~ OCTPOA  TOKCHYHOCTH  OTOOpPAaHHBIX  COJICYCTOMYMBBIX
(hochopMOOHTU3YIOMINX MTAMMOB PH300aKTEPUH XIIOMYATHUKA U UX aCCOIHAIUH.
YcTaHOBIICHO, YTO U3y4YeHHBIC MTaMMbl B.subtilis BS-80, B.licheniformis BL-83,
P.polymyxa PP-113 w P.amylolyticus PA-118 wm wux accounuamnus IpH
BHYTPHOPIOIIMHHOM ¥ IEPOpaJbHOM MPUMEHEHHH Ha OCNBIX MBIMAX C
BO3PACTAIOUIMM TUTPOM KIETOK (OT 3x10° o 3x10° KOE/Mn) He BBI3BIBANH
MIPU3HAKOB 3a00JIEBaHMI, HE OKAa3bIBAJM TOKCHYECKOTO MEHCTBHS M THOETH
MOJIONBITHBIX MBIIICH B TeueHne 14 CyTok HaONIONCHMI, OTHECEHBI K pa3psay
MAJIOTOKCHYHBIX BCINECTB W HE SBISIOTCS HATOTCHHBIMH JJIsl TEIUIOKPOBHBIX
JKUBOTHBIX M YEJIOBEKA.

TakuMm o00pa3oM BBIIBICHO, 4YTO 4 aKTHBHBIX INTaMMa pH300akTepuii
xyormyatHuka p. Bacillus w Paenibacillus obnanaroT moiauQyHKINOHAIEHBIMI
CBOMCTBAMH — COJIEYCTOWYMBOCTBIO, (HOCHOPMOOMIU3YIOIIEH aKTUBHOCTHIO,
CHOCOOHOCTBIO K JecTpykiuu xyopopranndeckux necruuuaoB (XU u I1XB),
AQHTAarOHUCTHYCCKOH aKTHBHOCTBIO IO OTHOLICHHIO K (DHTOMATOTCHHBIM TpHOaM
XJIOITYaTHUKA U (PUTOTOPMOHATBEHON aKTHBHOCTBIO.

B uerBeproii rnase nucceprauuu «3ydeHue BJIMSAHHMS €OJIEYyCTONYHMBBIX
pu3odaKkTepuii ¢ MOIN(PYHKIHMOHAIBLHBIMU CBOICTBAMH HA POCT M pa3BHUTHe
XJI0MYATHUKA HA  3aCOJeHHBIX TOYBaX»  MPEACTaBICHBI  PE3yNIbTAaThI
HCCIICIOBAHUI TMPUIKUBACMOCTH PHU300aKTepuil B pu3ocdepe XIOMYaTHHKA Ha
3aCOJICHHOW TIOYBE M BIUSHMS OAaKTEpU3AIlMH MOHOKYJIBTYPAaMH COJICYCTOHINBBIX
pu3o0aKkTepuil ¥ X acCOLMAalUeH Ha POCT U Pa3BUTHE MPOPOCTKOB XJIOMUaTHUKA B
1a00paTOPHBIX YCIOBHSIX.

Tpusicusaemocms puzobaxmepuil X10N4AMHUKA 6 CIEPUTUZ0BAHHOT
3aconenHou nouse. Biusnue baxmepuzayuy cemsH MOHOKYIbMypamu

pusobaxmepuil u accoyuayuel Ha buomempuiecKue noKkazamenu pocma u

PAa3eumus Xi10n4amHuKd Ha 3acoJeHHOl NoY6e 6 1abopamopHbIX YCI0GUSX
W3y4eHHble IITaMMBI COJICYCTOWYMBBIX dochopmodmIM3yIOmMUX
pu300aKTepuil XJIOMYaTHHKA W WX AaCCOLMALM AKTUBHO TPHXHUBAINCH B
pu3ocdepe XIOMYIaTHAKA HA CTEPHIIM30BAHHOM 3acosieHHOH mouse. OmperneneHo,
yTo Ha 30-€ CyTKM OTbITa TUTP KJIETOK YBEITUYHBAJICS HA 1-2 MOpsiAKA U COCTABIISI
7,5(£0,18) - 8,0(+0,26) lg KOE/r mo4BHI 10 CPaBHEHHIO C HCXOAHBIM TUTPOM IPH
6axrepuzaryu ceMmaH — 6,5(+0.21) lg KOE/r moussl. HaGmoganacse cTuMysIys
KOpHEOOpa30BaHMs MPOPOCTKOB XJIOMYATHUKA Ha CTEPIIIM30BAHHON 3aCOJICHHOM
noyse. M3yuenne BamsHMS OaKTEpHU3aIlMU CEMsIH XJIOMYATHUKA MOHOKYJIBTYpaMu
pu3o0akTepuil M WX accouuanuel BbISBIIO CTUMYJIIIMIO KOpHEOOpa3oBaHUS,
pocTa W Ppa3BUTHA MPOPOCTKOB XJIOMYATHHKA B JTA0OPATOPHBIX YCIOBHAX Ha

CWJIbHO3aCOJIeHHOH 1ouBe ChIpaapbuHCKOM 001acT (Tadu. 2, puc.5).
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Puc.S. IlpmzkuBaeMocTb pu300aKkTepHii Ha CTEPH/IH30BAHHOI 32C0JIeHHOIT OYBe U
BJIMSIHHE ACCOLUALINH COJIEYCTOIYHBBIX PU300aKTepHii HA KOPHEOOpa30BaHHe, POCT H
Pa3BUTHE NPOPOCTKOB XJOMYATHHKA

Takum o0pa3zoM, B pe3yiabTaTe MPOBEICHHBIX HCCIEAOBAaHUN, HAaMH CO3/aH
HOBBIM Omompemapar KkomiiekcHoro gedctsus RIZOKOM-1 Ha ocHOBe
ACCOIMAINH U3 4-X HOBBIX MECTHBIX AKTUBHBIX IITAMMOB COJICYCTOIUUBBIX
pusobaxtepuil xyomuyatHuka — B. subtilis BS-80, B. licheniformis BL-83,
P.polymyxa  PP-113 wu P amylolyticus ~ PA-118, obnanaronmx
nojan(yHKIMOHAIBHBIMI ~ CBOWCTBaMM.  buonpenapar — mpejHasHaueH — Juist
MIPE/NIOCEBHON 00pa0OTKM CEeMSIH XJIOMYAaTHHKA IPHU BO3JEIBIBAHMM €ro Ha
3aCOJIEHHBIX, 3aochayeHHbIX, 3arpsA3HEHHBIX MECTUINAAMH M MUKOTOKCHHAMHU
JierpaiipOBaHHBIX TIOYBaX.

B maroit rmaBe muccepramuu «Pa3padoTka OHMOTeXHOJOTMH MOJIy4YeHHUS
ouonpenapara komiuiekcHoro jeiictBuss  RIZOKOM-1 Ha  ocHoBe
€OJIEYCTOMYUBBIX PU300aKTepPHil XJIOMYATHHUKA € NOJHU(PYHKUUOHAIBHBIMU
CBOMiCTBAMM»  TIPCACTABICHBI  PE3yNbTaThl  HCCICNOBAHUM 1O  mOAOOpY
ONTHUMAJIbHBIX THUTATEJIbHBIX CPEA Ul HPOMBILUICHHOIO KyJbTHUBHPOBAHUS
mTaMMOB M monyueHus Owuompenapata RIZOKOM-1, mnpou3BOACTBEHHBIX
UCMBITAHUH ~ OWompenapara Ha  XJIOMYAaTHUKE Ha  3aCOJEHHBIX  IOYBaX
CeiprapsuHcKoil 1 Byxapckoii obmactu.

Onmumu3zayus ycio8uil KyJabmusuposanus puzooaxmepuii ¢
noAU@YHKYUOHATbHBIMU c8oticmeamu. Paspabomka mexuonoeuyeckoii u
annapamypnou cxemul npouzgoocmea obuonpenapama RIZOKOM-1
JIJis IPOMBIIIIEHHOTO KYJIbTUBUPOBAHUs OakTepuil pona Bacillus UCTONb3yIOTCS
JIOPOTOCTOSIIIIUE TUTATENbHbBIE Cpebl - enToHHas Boja ¢ rimoko3oi u NaCl (11B)
U CTaHJapTHas cpela ¢ KyKypy3HbIM dKCTpakToM it ¢pochopobdbaktepuii (KD). B
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LEJSIX y/ICIIeBICHUsT Ce0ECTOMMOCTH KOHEYHOrO IPOJAYKTa HaMH pa3paboTaHbl
HOBBIE NHTATEIbHbIC CpEIbl HAa OCHOBE BOAHBIX JKCTPAKTOB OHOKOMIIOCTA
BIOKOM (BDBK) u nruusero momera (BOIIIII) (ITatentr UZ Ne TAP 04712,
2013). B naGopaToOpHBIX YCIOBHUSAX OBIIM M3y4eHBbl JUHAMHKA pOCTa
KHU3HECIOCOOHBIX W  CHOPOBBIX KJIETOK pH3o0akTepuii, wusMeHeHue pH
MUTATENbHBIX CpPEA, B TEUCHHE KYJIbTUBHPOBAHUS IITAMMOB Ha Pa3lIHYHBIX
MUTATeNbHBIX cpefax. TUTp  KHU3HECHIOCOOHBIX KIeTOK B. licheniformis BL-83
yepe3 24 uvaca cocraBmstn 9,1(+0,21) Ig KOE/mMn na nentonHoit Boge mpu pH
nUTaTensHoit cpesbl 6,35(+0,24), a yepes 3 cytok onbita 11,2(+0,15) 1g KOE/Ma n
Obul BBINIE HA 2-3 TOpAAKA MO CPAaBHEHUIO C TUTPOM KIETOK Ha 3-X JApyrux
cpenax. TuUTp CHOPOBBIX KJIETOK uepe3 3 CYTOK OMbITa ObUI OJUHAKOBBIM H
cocraBmsin 9,2(+0,21) u 9,3+0,21 Ig KOE/min na cpene ¢ KO u BOIIII, Toraa xak
Ha [IB u cpene ¢ BOBK tuTp cnopoBbIX KiIeTok ObUT Ha 2-3 moOpsaka HIDKE -
7,7(0,21) u 6,7(£0,21) lg KOE/mn, pH camxanocs ¢ 7,0 mo 5,6(+0,26) u
5,76(£0,20) Ha cpenax ¢ BOBK u BOIIII (puc. 6).
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4 4 4
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Puc.6. lunaMmuka pocToBoii aKTUBHOCTH, CIIOPo0Opa3oBaHus U u3Menenue pH cpeanbl npu
r1yOMHHOM KyJIbTUBHPOBaHuu B. licheniformis BL-83
HA Pa3JIMYHBIX MUTATEJIbHBIX CpPefax

AHaNOrMYHbIC JaHHBIC MOJYYeHBl co Imrammamu B. subtilis BS-80, P.
polymyxa PP-113 n P. amylolyticus PA-118. OnpeneneHo, 4ro Ha cpenax ¢ BOIIII
u ¢ BOBK MOHOKYIBTYphl pH300aKTepHil MOKa3aid XOPOIIYK POCTOBYH U
CIIOPO0OPA3yIOIIYI0 aAKTUBHOCTH, 3HaYeHUE pH mHUTATEIhHOM Cpebl 3aKOHOMEPHO
MMOHM)KAJIOCh, YTO CBUICTEIBLCTBYET O COXPAHHOCTH KUCIOTOOOPa3yIOIIUX CBONUCTB
pu300aKTepHil Ha HOBBIX IMUATATENBHBIX CPEIax U BO3MOKHOCTH UX UCIIOJIb30BAHUS
JUIL TPOMBIIIICHHOTO KYJIBTUBHPOBaHMs. Pa3paboraHa TEXHOJIOTHYECKAs U

ammapaTypHasi CXEMbl MPOHM3BOJACTBA OHOINpernaparta KOMIUICKCHOTO JCUCTBHS
RIZOKOM-1 (puc. 7).
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TlproTopaenme CTepummamig Mpuroronaenue
nurarenkoii cpeast nHTATEARH Ol peant MaTouHOI RYALTYPbI
pusobaKTepuii

3aces ko
MOBORYTBTYPAMH
pusofakTephii

KIIC - RoMnonenTrl
NUTATEThHOI CPeTbl
BC - pect
B - pom
IIIIC - npuroTosaenue
NUTATETLHOI CpelBl
AB - cTepuansanns
B ABTORIABE
MK - matounas KyIkTypa
36 - saces B a0
K - KNIBTHBHpOBAHNE
HA KA IKe
PY - pasmsuoe yorpoiictso
KBIT - anawmii Guonpenapar
®C - dacorounoe yerpoiicrao

Taybiamnoe
KYILTHBHPOBARNE

YRaaaka 5 Orrpyska Ha
MOHORYABIYP

TPANCHOTIYI0 TapY cRmL

f

barrepnaasuan
CYCIIEH3HA MOBOKYIBIY]

t

AKnemii Accounarnsnas
ﬁnonpenapa‘r KYALTYPa p3obaxTepmil, ¥
OUpENCIEHHE THIPA KICTOK
RIZOKOM-1

Puc. 7. TexHoJsiornyeckasi 4 annapaTrypHasi cxeMbl IIPOU3BO/ICTBA OHONpenapaTa
KoMILIeKkcHOro aeiictBusi RIZOKOM-1

Ipoussodcmeennvie ucnvimanus ouonpenapama KOMnieKCHO20
oeticmeust RIZOKOM-1na xnonuamnuxe na 3acoieHHblx no4éax
Cuipoapvunckotl u byxapcxot Hayuno-onvlmuuix cmanyusix
HUU cenexyuu, cemenogo0cmea u azpomexHoio2uy eblpauju8anis Xionkd

B moneBBIX ycIOBHSAX Ha CHJIBHO3ACOJICHHBIX mMouBax CheIpmapbHHCKON (Ha
copte C-6524) u byxapckoii (Ha copTe byxapa-8) HaydHO-ONBITHBIX CTaHITHSIX
HUW cenexmuu, CEMEHOBOJCTBA M arpOTEXHOJOTHUH BBHIPANIMBAHUS XJIONKA B
JOUHAMHKE B TCUCHHE BETETAIlH XJIOMYATHWKA M3YYCHO BIMSHHE OWOIperapara
RIZOKOM-1 Ha TOYBEHHOE MHKPOOHOE COOOIIECTBO, AarpOXMMHUYCCKUN |
COJIGBOM COCTaB II0YB, OHWOMETPHYECKHE IIOKa3aTelId poOCTa W Pa3BUTHA
XJIOITYaTHUKA M ypOXKall XJIONKa-ChIpHa. Y CTaHOBJIECHO, YTO OaKTepH3amus CeMsH
xnomyaTHuKa RIZOKOM-1Ha 3acosieHHBIX MOYBaX HOPMal30Bajia IIEIIOYHOE
3HayeHue pH 3acoleHHBIX MOYB M OKa3bIBaja MOJOKHUTEIFHOE BIMSHAE Ha OaaHC
TOJIE3HBIX TTOYBEHHBIX MHKPOOPTaHU3MOB, B MOJIB3Y IOJIE3HOW MHKPO]IOPEI, Tae
WX YHUCICHHOCTh TOBBIMIATACh Ha 1-2 TOpsIKa MO CPaBHEHHIO C KOHTPOIIEM.
IIpumenenne RIZOKOM-1  cmiocoOCTBOBAIO  TOBBIMIEHWIO  TIIOIOPOIHS
3aCOJICHHBIX JIETPAJAWPOBAHHBIX ITOYB - HOpMaTW3allMi OayaHca IHTATEIbHBIX
OMOTCHHBIX SJIEMEHTOB B II0YBE, YMEHBIICHHIO COACPKAHHS YCBOSEMBIX (OpM
asora, gocdopa, Kanus U Tymyca 3a c4eT MOBHIMCHHS KoddduimenTa ycBoeHus
MMUTATENBFHBIX JJIEMEHTOB pACTEHHSAMH XJIOMUaTHHKA Ha TIPOTSDKEHHH Beei
BETCTAllNH, CHIDKCHHIO CTeleHW 3aconieHus (puc.8) u  3aboieBaeMocTH
XJIOITYaTHHKA KOPHEBOH THIJIBIO, BEPTHIMILIC3HBIM U (py3apHO3HBIM BHIITOM.
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AHaJOTUYHbIC JaHHBIC 10 OMOJOTMYECKOH A(P(EKTHBHOCTH MOTYyYEHBI MPU
ucnbiTanun Ouonpenapara RIZOKOM-1 na xyomuatHuke coprta byxapa-8 Ha
3acolleHHBIX nouBax byxapckoil Hayuno-onbiTHOM crannuun HUWM  cenexuuwy,
CEMEHOBOJICTBA U arpOTEXHOJIOTUHU BBIPAIUBAHUS XJIOMKA.
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Puc. 8. Binsinne ouonpenapata RIZOKOM-1 Ha nnnamMuky cojaep:xanue rymyca, pH u
CYMMBI COJIeH, IOABHKHBIX (hopM a30Ta, (pocdopa u KaIHsi B 32COJTEHHBIX NOYBAX
Croipaapsunckoii HOC HUU CCABX B TeueHne BereTanuu XJI0M4aTHUKA

VYposxkail xmonka-ceIpia moBbicuiIcs Ha 7 1/ra Ha copre C-6524, Ha 8,7 n/ra
Ha copTe byxapa-8 1o cpaBHEHHIO ¢ KOHTpOJIEM Ha (h)OHE MOJIHOIO MHUHEPAJIBHOTO
yA0OpEHHUSL.

Takum o00pa3oM, ycCTaHOBJICHa BBICOKas Ouosiormyeckas 3(QGEKTUBHOCTD
npumeHeHust 6uonpenapata RIZOKOM-1 mis Bo3fenbiBaHMUs XJIOMYaTHUKA Ha
3aCOJICHHBIX, JIeTPAJUPOBAHHBIX IOYBaX. PeHTabenbHOCTh  MPOU3BOACTBA
noBbIcUaack Ha 25-28%.

3AK/IIOYEHHME

Ha ocHOBe NIpOBEIEHHBIX UCCIENOBAHUU II0 JOKTOPCKOM JUCCEPTALUUA HA
TeMy «ConeycToiunBbIe pU300aKTEPUN XJIOMUATHUKA ¢ MOTH(YHKINOHAIEHBIMH
CBOHCTBAMH U OuompenapaT KOMIUIEKCHOTO JEWCTBHS Ha HX OCHOBE»
MIPEJICTaBJICHBI CIETYIONINE BBIBOJIBI:

1. U3 cpenHe M CHIBHO3ACOJICHHBIX II0YB, M3 pH30Cc(Epbl XJIOMYATHUKA
BoiienieHo 20 kyneTyp. OtoOpaHHBIE B pe3yidbTaTe CKpPHUHUHrA IO
KHUCI0TO0Opa3yoleil criocoOOHOCTH 4 aKTUBHBIC KYJIbTYPbl KUCIOTOOOpa30BaTeIH
(Ne 80, Ne 83, Nel113, Nel118) HopManu3yroT pH mien04HbIX 3aCONEHHBIX ITOUB.

2. Ycroi#uuBoCcTh pu3oOakTepuit Kk BhICOKUM (10 10-20%) KOHIEHTpauusm
xnopuHbIX (NaCl u MgCly) u cynsdartasix (NaxSO4 1 MgSO4) TOKCHUHBIX coueit
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U K BBICOKHM InenouHbsiM 3HaueHussM pH (8-10) mo3BonseT ucmonabp3oBaTh UX Ha
CpeZlHEe U CHJIbHO3ACONIEHHBIX IIEJIOYHBIX MOYBAX.

3. ConeycroiuyuBble pU300aKTEpPUU XJIOMYATHHUKA AaKTHBHO PACTBOPSIOT
Tpukanbuuiigochar U MuUHEpaNM3yIOT (UTHH B TNPHUCYTCTBUM 4% TOKCHUHBIX
cojeil B MUTATeNpHON cpexpe. lcmonap3oBaHHE accOIMaUM M3 4X IITaMMOB
pu3obaxkTepuil XJIOMUYaTHUKA HA 3aCOJICHHBIX IIOYBAX CIIOCOOCTBYET MHEpPEBOIY
TPYJHOJIOCTYITHBIX MHUHEPAJbHBIX M OpPraHuueckux (ocdaToB B JOCTYMHBIE JUIs
pacteHuit GOPMEL.

4. VYcraHoBNeHa BUOBas MPUHAUIEKHOCTh PU300AKTEpPUN XJIOMUaTHUKA -
Bacillus subtilis BS-80 (KY041889), Bacillus licheniformis BL-83(KY041694),
Paenibacillus polymyxa PP-113 (KY041978), Paenibacillus amylolyticus PA-118
(KY041979). Ilrammer 3apeructpupoBanbl B 0aze ganHbix Genbank NCBI.
IIpoBeieHHBIE TOKCHKOJIOTHYECKHE UCCIICAOBAHUS MOHOKYJIBTYpP PHU300aKTEPUH U
HX AacCOUMAaIlMM CBUACTCIBCTBYIOT O TOM, YTO INTAMMBI HE SBIISIOTCS
MIaTOT€HHBIMH.

5. ConeycroituuBbie (hochopmMoOUIU3yIOMIHE PU300AKTEPUN XJIOMIATHUKA,
o0Jafast BBICOKOM AECTPYKTUBHOI aKTHBHOCTHIO 1o oTHomenuto k [ XTI u IIXb
CTIOCOOHBI OUHIIATH 3aTPSI3HEHHBIE XJIOPOPTaHUYECKUMHU MECTUIIIaMH OYBHI.

6. ConeycroitunBbie (GochopMoOmIM3yIonIre pu300aKTepHn XJIOMYATHHUKA,
o0nagas aHTarOHUCTHYECKOH AaKTHBHOCTBIO IO OTHOIICHHWIO K (hpUTOMATOTeHaM
XJIOMYAaTHUKA, HHIHOUPYIOT POCT TpHUOOB, BBI3BIBAIOMINX KOPHEBYIO THHIIb,
BEPTUIMIIIC3HBIH, (y3apHO3HBINH BHIAT M aJbTEPHAPHO3, YTO HAET BO3MOXKHOCTbH
HCTIONIB30BAaHUS UX JI1 OMOKOHTPOJIS 3200IeBaHUH XJIOMUaTHHKA.

7. Accoumamus  pu3oOakTepwil  XJONMUaTHHKA  00JagaeT  BBICOKOIL
(UTOrOpMOHAIBHON aKTUBHOCTBIO B CTPECCOBBIX YCIOBHSIX 3aCOJICHUSI, YTO JaeT
BO3MOXKHOCTh ~PEKOMEHAOBaTh €€ JuIi CTHUMYJSAIUH pOCTa M Pa3BUTHA
XJIOTTYATHUKA Ha 3aCOJeHHbIX mouBax. ColeycToldmnBble pU300aKTepuu, obagas
CTIIOCOOHOCTBIO aKTUBHO MPHKUBATHCA B pU30Cchepe XIOMIaTHUKA Ha 3aCOIEHHBIX
MOYBax, CTUMYJINPYIOT KOpHEOOpa30oBaHHe, pOCT U pa3BUTHE pacTeHuil. Ha ocHoBe
4-x coneycTOWYMBBIX PU300aKTepHil CO3MaH HOBBIM OHOMpenapaTr KOMIUIEKCHOTO
neictust RIZOKOM-1 u pexoMeHIOBaH AJIS MPEINOCeBHON 00pabOTKH ceMsH
XJIOITYATHHUKA MPU BO3/IEIBIBAHUN €TO Ha 3aCOJICHHBIX MOYBAX.

8. Pa3paboTtanHble HOBBIE 3(Q(EKTHBHBIC MHUTATEIBHBIE CPEIbl Ha OCHOBE
BOJIHOTO JKCTpPaKTa OMOKOMIIOCTA FJIM NTHYBETO ITOMETa PEKOMEHJOBAHBI IS
MIPOMBIIUIEHHOTO KyJIbTHBHPOBAHMS INTAMMOB PH300aKTePHd W MOITYYCHUS
ouonpemnapara RIZOKOM-1.

9. Pesynbrarthl TNPOBENEHHBIX TMPOU3BOJCTBEHHBIX HCIBITAHUNA HOBOTO
Oouomnpenapara komruiekcHoro naeiictBus RIZOKOM-1 Ha xJomuaTHHKE Ha
3acoyieHHBIX nouBax ChIpJapbHHCKON M ByXapckoil Hay4HO-OIBITHBIX CTAHIUAX
HWUWM cenexkuuu, CEMEHOBOACTBA U arpOTEXHOJIOTMU BBIPAIMBAHUS XJIOIIKA,
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CBHUJICTEIBCTBYIOT O BhICOKOH 3(dextuBHOCTH Ouompenapata RIZOKOM-1. Ha
OCHOBAaHHM MPOBEICHHBIX TMOJEBBIX HCHbITaHUN Ouompenapata RIZOKOM-1
JIOKa3aHa ero Ouosiornyeckasi 1 SKoHoMH4ecKast 9pPEKTHBHOCTD - HOpMaIM3aLHs
pH 1IeN04HBIX 3aCONIEHHBIX T0YB, OaNaHca NOYBEHHOI'O0 MUKPOOHOIO COOOIIECTBa
B IIOJIb3Y MOJIE3HON MUKPOGIIOPH, OanaHCca MUTATEIBHBIX MIEMEHTOB B JOCTYITHOM
JUIsl pacTeHuil (opme, YIydllIeHHE IUTAaHUs PACTEHUIl, CHU)KEHHE CTEleHU
3aochadeHHOCTH, 3aCOJEHHOCTH ¥  3arpsS3HEHHOCTHM  3aCOJICHHBIX  IIOYB
MeCTUIMAMU U MHKOTOKCHHAMH, MOBBIIICHUE ILIOJOPOAUS IETPaAnpOBAHHBIX
MMoYB, ypokallHOCTH xyomyatHuka Ha 7,0-8,7 1w/ra u peHTadenbHOCTH
MIPOM3BOJICTBA XJIONKA-CHIPIIA HA 3aCOJICHHBIX IMOYBaX — Ha 25-28%.

10. ITonyueHHble HayyHBIE U MPAKTHYECKHUE PE3YIbTAThl JUCCEPTALUN MOTYT
OBITH MCIIOJIB30BAHBI B YUEOHBIX Ipolieccax 0axagaBpoB U MaructpoB BY3oB mo
Kypcy MHUKPOOHMOJOTHH, OHOJOTMH W OKOJOTUM TIOYB, OMOTEXHOJOTHMH W B
TpeHHHrax JUII  pabOTHUKOB  CEIbCKOTO  XO3dicTBa W (pepMepos,
CTELHUATU3UPYIONIMXCS Ha BO3ACTBIBAHUM XJIOMYATHHKA HAa  3aCOJCHHBIX,
JIeTpagUpPOBAHHBIX ITOYBAX.
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INTRODUCTION (annotation of the doctoral dissertation)

Topicality and demand of the theme of dissertation. Around the world, modern
agriculture faces different problems of biotic and abiotic character, which decrease
growth and productivity of crops. Soil salinization represents global ecological
problem posing great threat for cotton production. Surplus of toxic salts in the soil
results in a number of physiological and biochemical metabolic disorders in cotton
plants, mainly as result of osmotic processes (dehydration), nutrition imbalance
and toxicity of salt ions!.

During years of the independence measures on soil washing and improvement
of drainage system are undertaken in the republic to improve meliorative
conditions of the salinized soils and to decrease the degree of their salinization.
The new salt-tolerant varieties of cotton are developed by methods of selection,
salt-tolerant and drought-tolerant crops are sowed, melioration measures are
conducted to receive high yield of cotton wool on salinized soils.

On a global scale, excessive chemization of agriculture and improper
irrigation led to salinization, over phosphatization and environment pollution with
exotoxicants, decrease of natural fertility of soil, quantity and quality of
agricultural products, increase of plant pathogens and pests. In these regards, issues
of increasing fertility of salinized degraded soils and receiving high quality yield of
cotton wool by means of application of environment friendly highly efficient
biological fertilizers of the new generation capable to enhance root nutrition,
stimulate growth and development of cotton plants on salinized soils, decrease
degree of sol salinization and cotton plants morbidity, restore fertility of salinized
soils, increase resistance of cotton plants to pathogens and pests, cotton wool yield
and quality of fiber are of topicality.

This dissertation research to some extent serves to carry out the tasks
provided in the Decree of the President of the Republic Uzbekistan No 1958 from
April 19, 2013 “On measures to further improvement of melioration conditions of
the irrigated land and rational use of water resources for period of 2013-2017” and
in the Decree of the Cabinet of Ministers of the Republic of Uzbekistan No 142
from May 27, 2013 “On the program of actions on preservation of the environment
of the Republic of Uzbekistan for 2013-2017” and in other legal documents
adopted in this area as well.

Relevance of the research to priority directions of development of science
and technologies of the Republic of Uzbekistan. This research was carried out
according to priority directions of science and technology development of the
republic V. «Agriculture, biotechnology, ecology and environmental protectiony.

Review of international research on the topic of dissertation®. Scientific
study directed on increase of the yield and quality of cotton fiber by biological

! Dong H. Technology and field management for controlling soil salinity effects on cotton // Aust. J. of Crop Scien.- 2012.- V. 6, No.2.- P. 333-
341.

2 Review of foreign scientific researches by the theme of dissertation was made on the base: http://www.arc.sci.eg/; http://www.caas.cn/;
http://www.areo.ir;  http://leyendeckers.nmsu.edu/precision-organic-cotton.html;  http://www.chetnajrganic.org.in/programms/green-cotton,
Agronomy for Sustainable Development, Springer Verlag/EDP Sciences/INRA, 34 (4)/2014 and other issues.



methods are conducted in the leading scientific centers and higher educational
institutions of the world, including: Cotton Breeding and Cultivation in Huang-
Huaj-Hai Plain, Cotton Research Center Shandong Academy of Agricultural
Sciences, Beijing Institute of Technology, Shihezi University (China), German
Research Center for Environmental Health (Germany), National Institute for
Biotechnology and Genetic Engineering (Pakistan), USDA Agricultural research
Services, Auburn University (USA), Marathwada Agriculture University (India),
Plant Pathology Research Institute of Agricultural Research Center (Egypt), Cotton
Research Institute of Iran, Islamic Azad University (Iran), New Mexico University
(Mexico), Institute of Microbiology (Uzbekistan).

As result of research activities conducted all over the world on increasing
cotton yield on salinized soil, a number of scientific results is received, including
determination of salinization impact on cotton development (Cotton Research
Institute of Iran, New Mexico University, Cotton Breeding and Cultivation in
Huang-Huaj-Hai Plain), proof of efficacy of pre-sowing treatment of seeds with
bacteria to biocontrol phytopathogenic diseases of cotton and increase of its yield
on native soils (Plant Pathology Research Institute of Agricultural Research
Center, King Abdulaziz City for Science and Technology, Islamic Azad
University, National Institute for Biotechnology and Genetic Engineering),
development biological methods of pre-sowing treatment of cotton seeds by
bacteria stimulating growth and development of plants on native (Institute of
Microbiology) and salinized soils (Beijing Institute of Technology, Shihezi
University).

In the world, the research activities are carried-out on a number of priority
directions of increased cotton yield on salinized soils, including: development of
salt-tolerant varieties of cotton by methods of gene engineering and selection;
development of bacterial biopreparations for treatment of cotton seeds; production
of biofungicides to control cotton diseases; increase of cotton resistance to stress
factors by microbiological methods.

The extent of study of the problem. It is known that at high degree of
salinization the nutrition of cotton plants by biogenic elements is interrupted.
Cotton plants do not receive sufficient quantity of phosphorus and calcium at the
seedling stage due to fixation of these elements in soil in the form inaccessible for
plants — in the form of tricalcium phosphate, which results in development of the
weak root system. Excessive quantity of salts in soil medium leads to osmotic
stress and ion imbalance in cotton cells, as result yield and quality of cotton-wool
decreases (Martinez, Lauchli, 1991; Pessarakli, 2001; Karimi, 2005; Zhang et al.,
2006; Gong et al., 2009; Chen et al., 2009; Dong, 2012). Increase of yield and
resistance of cotton to stress factors on salinized and degraded soils, besides of
development of genetically salt-tolerant varieties, may be conducted via chemical
and biological treatment of cotton seeds or plants (Dong H., 2012). There is a
scientific report on application of pre-sowing chemical seed treatment with
calcium solution, which enhanced seeds germinating ability and seedlings
germination on salinized soil (Javid, Yasin, 2001). Application of seed and leaves
treatment with MCBuTTB, a cytokinin analogue, increased germination, growth
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and yield of cotton on salinized soils (Stark, 1991). Biopreparation for cotton seeds
treatment on basis of strains Rs-5 Klebsiella oxytoca (Yue, Mo, 2007) and Rs-198
Pseudomonas putida (Yao, Wu, 2010) are also known, which decreased
suppressing action of salinization and stimulated growth of cotton seedlings by
increased absorption of Mg, K and Ca, decreased assimilation of Na from soil,
improved excretion of IAA and suppression of abscisic acid in cotton seedlings.

It is proved that rhizobacteria of Bacillus genus may be applied as basis for
bacterial fertilizers for crop production (Orhan et al., 2006; Hafeez et al., 2006;
Rivas et al., 2006; Kaymak et al., 2008; Zaidi Khan et al., 2009, Tajiev, 2010).
Djumaniyazova (2012) established that some types of Bacillus rhizobacteria
possess phosphorus mobilizing capacity and antagonistic activity against
phytopathogens, stimulate growth and development of plants via arrangement of
phosphate regime of soil and enhanced nutrition of cotton plants and sugar beet on
native soils.

There is almost absent data on study of cotton rhizobacteria possessing
simultaneously following polyfunctional properties — resistance to high (10-20%)
concentrations of toxic salts, capacity to solve hardly accessible mineral
(tricalcium phosphate) and organic (phytin) phosphates of soil, ability to degrade
persistent organochlorine pesticides (hexachlorocyclohexane, polychlorined
bephenils), antagonistic activity towards cotton phytopathogens, growth promoting
and root-forming activity.

That is why the development of ecologically safe biopreparation of complex
action on basis of new local salt-tolerant strains of cotton rhizobacteria with
polyfunctional properties is an important aspect at cultivation of cotton on
salinized and degraded soils. The application of such preparations would promote
to improvement of ecological situation, increased fertility of salinized and
degraded soils and cotton productivity.

Connection of the theme of thesis with the scientific-research works of
higher educational institution, where the thesis is conducted. The dissertational
research is carried out within the framework of the applied projects of the Institute
of Microbiology: A-7-068 “Development of efficient microbial technology to
combat salinization of soils” (2006-2008), FA-A9-T131 “Development of
biotechnology of receipt of biopreparations of complex action on basis of
polyfunctional microorganisms” (2009-2011) and FA-A6-T111 “Development of
biotechnology of semi-industrial production of biopreparations RIZOKOM-1 and
RIZOKOM-2” (2015-2017).

The aim of the research is development of the new preparation of complex
action on basis of the new salt-tolerant cotton rhizobacteria with polyfunctional
properties for cotton cultivation on salinized soils.

The objectives of the research:

to search and isolate from salinized soils local strains of cotton rhizobacteria,
to conduct screening by acid-forming capacity for active strains;
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to study impact of increasing concentrations of chloride and sulphate toxic
salts and pH of medium on growth activity of selected active strains of
rhizobacteria;

to study ability of salt-tolerant strains of cotton rhizobacteria to mobilize P2Os
from hardly accessible soil phosphates;

to study cultural and morphological, physiological and biochemical features
of active salt-tolerant strains of rhizobacteria, to determine the taxonomic
allocation;

to study ability of salt-tolerant rhizobacteria for destruction of persistent
organochlorine pesticides;

to determine antagonistic ability of active strains of salt-tolerant rhizobacteria
towards cotton phytopathogens;

to study phytohormone activity of salt-tolerant strains of cotton rhizobacteria;

to conduct toxicological study of strains of cotton rhizobacteria individually
and in association;

to study survival ability of cotton rhizobacteria in sterilized salinized soil;

to study influence of salt-tolerant rhizobacteria with polyfunctional properties
on growth and development of cotton on salinized soils in laboratory conditions;

to optimize cultivation conditions for rhizobacteria with polyfunctional
properties in laboratory conditions, to develop technological and instrumental
scheme for production of biopreparation;

to conduct industrial trials of the new biopreparation of complex action on
cotton on salinized soils;

to determine biological and economical efficacy of the biopreparation at
cotton cultivation on salinized soils.

The objects of the research were 4 new local strains of salt-tolerant cotton
rhizobacteria isolated from salinized soils of Syrdarya region, mineral and organic
phosphates - Ca3(POs); and phytin, chloride (NaCl and MgCly) and sulphate
(Na2SO4 and MgS0ys) toxic salts, organochlorine pesticides (HCCH, PCB), cotton
phytopathogens V. dahliae, R. solani, F. solani, A. alternata, F. oxysporum and
aggressive races of phytopathogenic fungi provided by the Center of Genomics and
Bioinformatics — F. oxysporum vasinfectum R-7, F. oxysporum vasinfectum R-3,
cotton varieties An Bayaut-2, C-6524, Bukhara-8, moderately and heavily
salinized soils of Syrdarya and Bukhara regions.

The subject of the research was search, isolation and screening of cotton
rhizobacteria from salinized soils, study of their polyfunctional properties — salt-
tolerance, phosphorus mobilizing activity, pesticides destruction, antagonistic and
growth stimulating capacity; determination of taxonomic allocation of active
strains; development of the new biopreparation of complex action on basis of the
new salt-tolerant strains of cotton rhizobacteria, study of influence of the
biopreparation on biometric indices of cotton development on salinized soils in
laboratory and field conditions; optimization of cultivation conditions of
rhizobacteria in laboratory and semi-industrial conditions; development of
technological and instrumental scheme of technological line for semiOindustrial
production of the new biopreparation of complex action.
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The methods of the research. In the course of research microbiological,
biochemical, spectrophotometric, = molecular-biological,  chromatographic,
agrochemical, biotechnological and biometric methods were used.

Scientific novelty of research consists in the following:

the new salt-tolerant strains of rhizobacteria were isolated from salinized
soils, cotton rhizosphere and four active strains were selected based on results of
screening by acid-forming activity;

for the first time, polyfunctional properties of 4 new salt-tolerant strains of
rhizobacteria were determined, including: salt-tolerance to high concentrations of
chloride (NaCl, MgCl) and sulphate (Na>SOs4, MgSQs) toxic salts, ability to
dissolve hardly accessible mineral (tricalcium phosphate) and organic (phytin)
phosphates, ability to degrade persistent organochlorine pesticides (HCCH, PCB),
antagonistic activity towards cotton phytopathogens, growth stimulating and root-
forming activity. Taxonomic allocation of rhizobacteria was identified: Bacillus
subtilis BS-80, Bacillus licheniformis BL-83, Paenibacillus polymyxa PP-113,
Paenibacillus amylolyticus PA-118;

for the first time, developed biopreparation of complex action RIZOKOM-1
on basis of association of 4 new salt-tolerant strains of cotton rhizobacteria;

for the first time, cultivation conditions for rhizobacteria with polyfunctional
properties were optimized.

Practical results of the research are as follows:

technological and instrumental schemes for production of the biopreparation
of complex action RIZOKOM-1 were developed;

industrial trials of the biopreparation of complex action RIZOKOM-1 were
conducted on cotton on heavily salinized soils of Syrdarya and Bukhara research-
experimental stations of the Institute of selection, seed farming and agrotechnology
of cotton production;

for the first time, it was established that application of the biopreparation of
complex action RIZOKOM-1 for pre-sowing treatment of cotton on salinized soils
stimulated root-formation, growth and development of cotton, decreased morbidity
of plants from root-rot, Verticillium and Fusarium wilt and Alternaria blight;

biological and economical efficacy of the preparation RIZOKOM-1 at cotton
production on salinized soils was determined.

The reliability of the results is proved by that each experiment of research is
conducted not less than in 3 replications that allowed finding average most reliable
and stable result. The statistical analysis of experimental data is carried out with
STATISTICA 6.0 computer program and standard methods of calculation of
errors, average, confidence intervals and standard deviations. While choosing the
suitable method of mathematical analysis, applicable to results of concrete
experiment, we were guided by recommendations presented in appropriate
literature. For definition of results statistical significance, calculated Student's t-
criterion.

Scientific and practical significance of research results. The scientific
significance of the research results consists of study of polyfunctional properties
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of salt-tolerant cotton rhizobacteria and their role in improving fertility of soil and
productivity of cotton on salinized and degraded soils.

Practical significance of the work is that isolated and studied new strains of
salt-tolerant rhizobacteria of cotton possessing polyfunctional properties serve as
basis for receipt of the new ecologically safe biopreparation of complex action
RIZOKOM-1. It was established that application of the new biopreparation for
pre-sowing treatment of cotton seeds at its cultivation on salinized soils promotes
to normalization of the balance of soil-borne microbial community, alkali pH of
salinized soils and balance of nutritional elements, bioremediation and
biorehabilitation of degraded soils — phosphates dissolving, gradual desalinization
and clearing of salinized soils from organochlorine pesticides and mycotoxins. As
result of increased fertility of salinized soils yield of cotton wool increased.
Developed technological and instrumental schemes may serve as basis at
production of biopreparations of complex action for agriculture.

Implementation of the research results. On basis of scientific results
received during process of development and introduction of the biopreparation of
complex action RIZOKOM-1:

Patent on invention of the Agency of Intellectual Property of the Republic of
Uzbekistan on strain of bacteria with polyfunctional properties was received (UZ
Ne TAP 04712 , 2013). As result, the developed new nutritional medium provides
opportunity to produce biopreparation in industrial conditions;

The biopreparation of complex action RIZOKOM-1 was introduced in2014-
2015 on cotton on salinized soils at the farm “Suvchi Mirob Dalasi” of Mirzaabad
district of Syrdarya region (certificate No 02/20-3326 of the Ministry of Agriculture
and Water Resources from October 15, 2016). As result of application of the
biopreparation RIZOKOM-1, the fertility of salinized soils and cotton yield
increased. Yield surplus of cotton wool was 12-14.6 centers per hectare,
profitability raised by 25-28%.

Approbation of the research results. The main provisions of dissertation
were presented at the 4th meeting of Uzbekistan microbiologists (Tashkent, 2008),
Republican scientific-practical conferences “Problems of modern microbiology
and biotechnology” dedicated to the memory of academician A. Khalmuradov
(Tashkent, 2009), “Rational use of water and soil resources, approaches for
increasing fertility of soil” (Tashkent, 2011), “Ways of increasing and
rehabilitation of soil fertility, efficient use of soil recourses” (Tashkent, 2012),
“Institutional problems of protection and rational use of soil” (Tashkent, 2012),
“Perspectives of use of natural compositions in agriculture” (Gulistan, 2013),
“Modern problems of genetics, genomics and biotechnology” (Tashkent, 2016),
Republican scientific-practical conferences of young scientists “Scientific progress
and innovative development of economy” (Tashkent, 2012), International
scientific-practical conferences: “Gene pool of the world cotton diversity — the
basis for fundamental and applied study” (Tashkent, 2010), “Education and science
for the sake of sustainable development” (Tashkent, 2016), “Science, technology
and innovative technologies in the prosperous epoch of the powerful state”
(Turkmenistan, Ashgabat, 2016), 5" and 6% International scientific-practical
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conference “Problems of rational use and protection of biological recourses of the
Southern Aral Sea region” (Nukus, 2012, 2016), International Symposium
“Microorganisms and the Biosphere — MICROBIOS-2013” (Kirgizstan, Bishkek
2013), International Congress “AGRICASIA’2013 — 1* Central Asian congress on
modern agricultural techniques and plant nutrition” (Kirgizstan, Bishkek 2013), 2"
International Conference of Arid Land Studies “Innovations for sustainability and
food security in arid and semiarid lands” (Samarkand, 2014), International
symposium “MICROBIOS-2015 — Microorganisms and Biosphere” (Tashkent,
2015), International Scientific Conference International Conference “Word Cotton
Research Conference-6" (Brazil, Goiania, 2016).

Publication of the research results. On the theme of the dissertation a total
of 55 scientific papers were published, one patent was received and 4 patent
application were submitted, 10 of them are the articles, which were published in
the journals recommended by the Supreme Attestation Commission of the
Republic of Uzbekistan for publishing the main scientific results of doctoral
dissertations, including 9 in republican and 1 article in international journals.

The structure and volume of the dissertation. The dissertation consists of
introduction, five chapters, conclusions, list of references, appendixes. The volume
of the dissertation is 179 pages.

THE MAIN CONTENT OF THE DISSERTATION

In the introduction the topicality and demand of the conducted research is
proved, the aim and objectives are formulated, the object and subject of the
research are characterized, the conformity of the research to priority directions of
development of science and technologies of the Republic of Uzbekistan is shown,
the scientific novelty and practical results of the research are stated, the scientific
and practical significance of the received results, implementation of the research
results, data on published papers and dissertation structure are presented.

In the first chapter of dissertation entitled “Influence of salinization on
cotton development and role of rhizospheric microorganisms in increase of
fertility of degraded soils and cotton productivity” the extended analysis of the
current state of researches on problems of salinization, over phosphatization,
pollution with pesticides of arable land, mechanisms of action of toxic salts on
cotton development in stress conditions of salinization, drought and water deficit,
influence of salinization on soil fertility and perspectives of use of microorganisms
for decreasing degree of over phosphatization and pesticide pollution, biocontrol of
cotton diseases (wilt and root-rot), increase of fertility of degraded soils and cotton
yield are reviewed.

In the second chapter of dissertation entitled “Methods of study of
polyfunctional properties of rhizobacteria and field trails” materials and
methods that were used for study of complex of polyfunctional, physiological and
biochemical, cultural and morphological features of cotton rhizobacteria are
described in details, spectrophotometric, molecular-biological, chromatographic
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methods of laboratory study, microbiological, agrochemical and biometric methods
of phenologic observations of cotton growth and development in field conditions
are described.

The third chapter of dissertation entitled “Search, isolation and study of
polyfunctional properties of salt-tolerant rhizobacteria of cotton,
identification of active strains" represents results of study on screening of local
active acid-forming cultures of cotton rhizobacteria, study of polyfunctional
properties of selected active cultures of rhizobacteria and determination of their
taxonomic allocation.

Search and isolation of local salt-tolerant strains of cotton rhizobacteria.
Screening of active strains on acid-forming ability
Twenty cultures of rhizobacteria were isolated from the cotton rhizosphere
cultivated on moderately and heavily salinized soils of Syrdarya region. As result
of screening by qualitative test on acid formation, four active cultures (80, 83, 113,
and 118) were selected.

Influence of rising concentrations of chloride and sulphate toxic salts and pH

of medium on growth activity of selected strains of rhizobacteria

Influence of growing (3%-20%) concentrations of sulphate (Na;SO4 and
MgS0s) and chloride (NaCl and MgCl) toxic salts on growth activity of cotton
rhizobacteria was studied. It was established that studied cultures possess active
salt tolerance, which is proved by high growth activity of cultures at presence of
high (10%-20%) concentrations of chloride and sulphate toxic salts.

High growth activity was observed at culture 118 — the titre of cells increased
by 3 orders on 3" day of cultivation at addition to the nutrient medium of sodium
salts — from 7.1(£0.21) — 8.4(£0.15) up to 11.1(£0.25) 1g CFU/ml and by 2 orders
in case of addition of magnesium salts — 8.4(£0.15) — 9.1(%0.25) up to 11.1(£0.25)
— 11.8(0.31) Ig CFU/ml (figure 1). Similar data obtained for strains 80, 83 and
113.

Dynamics of growth activity and pH changes of nutrient medium was studied
at cultivation of rhizobacteria during 10 days on liquid nutrient medium with pH
values increasing from five to 10. It was established that all studied cultures of
rhizobacteria not only actively grew on media with acid and alkali pH values. Cells
titre of the culture 83 increased up to 12.3(+£0.32) lg CFU/ml and decreased alkali
pH value to normal 6.9(£0,08) (table 1.). Similar data was obtained for cultures 80,
113 and 118.

Ability of salt-tolerant cultures to mobilize P>O;s from hardly accessible
phosphates
Mobilization of P2Os from Cas(POs). and phytin by salt-tolerant monocultures
of cotton rhizobacteria and their associations was studied at addition of 4% of toxic
salts to nutrient medium.
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celltitre, Iy CFU/mI cell ttre, ke CTUMI celltitre, kg CTUmI

cell titre, Ig CFU/ml

3 days
3% 5% 7% 10% 20% M without salts

Figure 1. Growths activity of strain 118 under action of rising concentrations of toxic
chloride and sulphate salts in dynamics of submerged cultivation (Ig CFU/ml)

values of nutrient medium

Table 1
Dynamics of change of pH and growth activity of culture 83 depending on initial pH

Variants Days
(culture/pH) 1 3 5 7 10

Titre of viable cells . Ilg CFU/ml

83/5 8.1+0.21 9.3+0.21 11.4+0.15 | 10.9+0.35 11.4£0.15

83/6 8.3+0.15 9.4£0.06 10.9+0.15 | 11.1+0.25 12.1£0.12

83/7 9.1+0.32 10.1£0.12 11.4+0.15 | 11.4+0.31 12.3+0.32

83/8 9.3+0.15 10.4+0.15 11.6+0.21 11.4£0.15 12.1£0.49

83/9 9.2+0.26 10.3£0.06 10.8+0.06 | 12.1+0.26 12.1£0.12

83/10 8.1£0.15 10.2+0.06 9.4£0.15 12.1£0.30 12.1£0.15
pH parameter of nutrient medium

83/5 5.2+0.25 5.5+0.38 5.940.10 4.540.15 4.6+0.21

83/6 5.5+0.38 5.6£0.29 6.0£0.15 5.5£0.18 4.8+0.36

83/7 5.1+0.40 5.6+£0.24 6.0+0.26 4.8+0.31 4.4+0.15

83/8 5.5+0.21 5.6+0.16 6.5£0.19 6.2+0.23 4.7+0.17

83/9 5.6£0.25 5.7+0.32 6.2+0.21 4.940.15 4.8+0.21

83/10 6.1+0.31 5.7+0.16 6.4+0.32 6.2+0.35 6.9+0.08
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It was determined that phosphorus mobilizing ability of rhizobacteria and
their associations in variants with addition of sodium salts increases compared to
variants without salts, at addition of magnesium salts to nutrient medium activity
to mobilize P>Os from both Cas(POs)2 and phytin is preserved, but decreases a bit.
The best result was observed at use of association of all four cultures.

Increase of total quantity of titrated acids under action of sodium salts was
observed at association of rhizobacteria. Total acidity at presence of NaCl was
28.78(+0.67) % on 10" day of experiment. At addition of MgCl> to the nutrient
medium, the highest acid formation was observed on 7" day — 12.44(£0.68) %,
MgSO4 — 12.41(x1.3) % on 3™ day of experiments, at addition of Na>SO4 —
35.284+(1.13) % on 5" day of experiment. Similar data was obtained for individual
cultures 80, 83, 113 and 118.

Active mobilization of P,Os from Ca3(PO4), was observed at association of
rhizobacteria already on the second day of experiment. Mobilization of P>Os from
Ca3(PO4)2 was 7.4(£0.21) mg P>0s/100 ml at pH 5.6(%0.15) and cell sitter
8.2(x0.06) 1g CFU/ml. at presence of toxic salts Na in medium the association of
rhizobacteria more actively mobilized P,Os from Casz(PO4): after a day of
experiments in medium with NaCl — 8.9(+0.26) mg P>0s/100 ml, at pH 5.3(£0.15)
and cells titre 5.5(£0.25) Ig CFU/ml, in medium with Na>SO4 — 7.7(£0.21) mg
P>20s/100 ml at pH 5.5(=0,21) and cells titre 6.6(+0.21) 1g FCU/ml, in medium
without salts — 7.4(+0.21) mg P,0Os/100 ml at pH 5.6+0.15. The highest release of
P20s from Ca3(PO4)2 at presence of MgCls in nutrient medium was observed at
association of rhizobacteria on 3™ day of experiment — 2.2(£0.12) mg P20s/100 ml
at pH 5.57(x0.38) and cells titre 12.2(+£0.32) Ig CFU/ml, at presence of MgSO4 —
2.5(x0.15) mg P»Os/100 ml at pH 5.7(x0.55) and cells titre 12.3(+0.21) g CFU/ml
on 5" day of experiment. Mobilization of P.Os from phytin by association of
rhizobacteria was 7.8(+0.21) mg P>0Os/100 ml in nutrient medium without salts at
pH 5.31(%0.21) and cells titre 7.2(%0.21) lg CFU/ml, at presence of NaCl in
nutrient medium after a day of experiment — 8.8(+0.25) mg P>Os/100 ml at pH
5.3(x0.21) and cells titre 8.1(+£0.21) Ig CFU/ml, on medium with Na;SO4 —
8.7(£0.21) mg P>05/100 ml at pH5.14(£0.20) and cells titre 8.3(+0.23) g CFU/ml.
With addition of MgCl, to nutrient medium on 5" day of experiment the
mobilization of P2Os was 1.5(+0.26) mg P>Os/100 ml at pH 6.17(+0.20) and cells
titre 11.4(+0.40) lg CFU/ml, with MgSO4 — 1.8(£0.21) mg P>0s/100 ml at pH
6.97(£0.24) and cells titre 12.39(x0.26) lg CFU/ml on 3™ day of experiment (figure
2).

Cultural and morphological and physiological and biochemical features of active
salt-tolerant strains of rhizobacteria, determination of their taxonomic allocation
Specific allocation of active salt-tolerant phosphorus mobilizing cultures of
cotton rhizobacteria were determined by cultural and morphological and
physiological and biochemical features.
Culture 80 — isolated from rhizosphere of cotton seedling growing on
moderately salinized soil. Cells — bacilli, mobile, Gram positive, spore formation
of bacillary type. At stationary cultivation on beef-extract peptone broth at 28-
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30°C after 48 h culture forms thick folded film on surface of medium, on 4-5 day
the color of nutrient medium becomes brown. On fish peptone agar after a day of
cultivation at 28°C forms convex, matt colonies with lobar edges, cream-colored,
diameter 2-3 mm. After 5-7 days colonies become folded with raised skirting on
edge, reach 4-5 mm in diameter, become flat, and acquire brown color. By
physiological and biochemical properties culture 80 is aerobic, thermophilic, well
grows within interval of 28-50°C, preserves viability at 55°C. It grows at 3-20%
NaCl. It digests glucose, sucrose, arabinose, mannitol, maltose, galactose, inositol,
and sorbitol. When fermenting sugars it does not produce gases. It hydrolyzes
starch, degrades casein, thins gelatin, and produces indole and ammonia. It
possesses lecithinase and catalase activity. As nitrogen source, it digest both
organic forms (peptones, autolysates, extracts) and mineral forms (salt of
ammonium, nitrates). Reaction on nitrite- and nitrate-ions is positive. It grows on
Ashby nutrient medium. Reaction of Voges-Proskauer (formation of
acetylmethylcarbinol) is positive. It grows at pH of nutrient medium ranging from
5to 10.

Culture 83 — isolated from rhizosphere of cotton seedling growing on
moderately salinized soil. Cells — bacilli, mobile, Gram positive, spore formation
of bacillary type. At stationary cultivation on beef-extract peptone broth at 28-
30°C after 48 h culture forms thin hardly noticeable film on surface of medium,
medium is muddy, sediment is observed on 5-7 day of cultivation. At cultivation
on solid nutrient medium FPA after a day of cultivation at 28-30°C it forms
convex, matt colonies with folded edges, light cream colored, 3-4 mm in diameter.
By physiological and biochemical properties culture 83 is facultative aerobic,
thermophilic, well grows between 28 and 40°C, preserves viability at 55°C. It
grows at 3-20% NaCl. It digests glucose, sucrose, arabinose, mannitol, maltose,
galactose, lactose, and sorbitol. When fermenting sugars, it does not produce gases.
It hydrolyzes starch, urea, does not degrade casein, thins gelatin, and produces
indole and ammonia.When fermenting sugars it does not produce gases. It
hydrolyzes starch, urea, does not degrade casein, thins gelatin, and produces indole
and ammonia. It possesses lecithinase and catalase activity. As nitrogen source, it
digest both organic forms (peptones, autolysates, extracts) and mineral forms (salt
of ammonium, nitrates). Reaction on nitrite-ions is negative and on nitrate-ions is
positive. It grows on Ashby nutrient medium. Reaction of Voges-Proskauer
(formation of acetylmethylcarbinol) is positive. It grows at pH of nutrient medium
ranging from 5 to 10.

Culture 113 — isolated from rhizosphere of grown-up plant of cotton on
heavily salinized soil. Cells — bacilli, mobile, Gram positive, spore formation of
bacillary type. At cultivation on beef-extract peptone broth at 28-30°C after 48 h
medium becomes muddy, sediment is observed on 4-5 day of cultivation. At
cultivation on FPA after a day of cultivation at 28°C it forms mucous, convex,
glossy colonies with slightly fringed edges, cream colored, 4-5 mm in diameter. By
physiological and biochemical properties culture 113 is aerobic, thermophilic, well
grows between 28 and 40°C, preserves viability at 45°C. It grows at 3-20% NaCl.
It digests glucose, sucrose, arabinose, mannitol, maltose, lactose, and sorbitol.
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When fermenting sugars it does not produce gases. It hydrolyzes starch, degrades
casein, thins gelatin, and produces indole and ammonia. It possesses lecithinase
and catalase activity. As nitrogen source, it digest both organic forms (peptones,
autolysates, extracts) and mineral forms (salt of ammonium, nitrates). Reaction on
nitrite- and nitrate-ions is positive. It grows on Ashby nutrient medium. Reaction
of Voges-Proskauer (formation of acetylmethylcarbinol) is positive. It grows at pH
of nutrient medium ranging from 5 to 10.

Culture 118 — isolated from rhizosphere of grown-up plant of cotton on
heavily salinized soil. Cells — bacilli, mobile, Gram positive, spore formation of
bacillary type. At cultivation on beef-extract peptone broth at 28-30°C after 48 h
medium forms slightly noticeable shining film, medium becomes muddy, scarcely
noticeable flakes are observed on 4-5 day of cultivation. At cultivation on FPA
after a day of cultivation at 28°C it forms mucous, convex, glossy colonies with
uneven edges, cream colored, 3-4 mm in diameter. By physiological and
biochemical properties culture 118 is facultative aerobic, thermophilic, well grows
between 28 and 40°C, preserves viability at 50°C. It grows at 3-20% NaCl. It
digests glucose, sucrose, arabinose, mannitol, maltose, lactose, inositol, and
sorbitol. When fermenting sugars it does not produce gases. It hydrolyzes starch,
degrades casein, thins gelatin, and produces indole and ammonia. It possesses
lecithinase and catalase activity. As nitrogen source, it digest both organic forms
(peptones, autolysates, extracts) and mineral forms (salt of ammonium, nitrates).
Reaction on nitrite- and nitrate-ions is positive. It grows on Ashby nutrient
medium. Reaction of Voges-Proskauer (formation of acetylmethylcarbinol) is
negative. It grows at pH of nutrient medium ranging from 5 to 10.

Based on study of cultural and morphological and physiological and
biochemical features of active salt-tolerant phosphorus mobilizing cultures of
rhizobacteria were identified according to Bergey’s manual (Bergey, 2009).
Culture 80 was identified as related to family Bacillaceae, genus Bacillus, species
Bacillus subtilis BS-80, culture 83 was related to family Bacillaceae, genus
Bacillus, species Bacillus licheniformis BL-83, culture 113 was related to family
Paeniacillaceae, genus Paenibacillus, species Paenibacillus polymyxa PP-113 and
culture 118 was related to family Paeniacillaceae, genus Paenibacillus, species
Paenibacillus amylolyticus PA-118. Sequence of 16S rRNA was conducted and
analysis of nucleotide sequences of strains according to the GenBank data resulted
in identification to following bacterial species: Bacillus subtilis BS-80 by 99% was
identical to Bacillus subtilis 1047 (accession number JF322981.1); Bacillus
licheniformis BL-83 by 99% - Bacillus licheniformis SBM6 (accession number
KUS556161.1, Paenibacillus polymyxa PP-113 by 100% - Paenibacillus polymyxa
NCIM 2726 (accession number KR185865.1); Paenibacillus amylolyticus PA-118
by 99% — Paenibacillus amylolyticus 12L1 (accession number HQ284944.1).
Identified strains were recorded in the GenBank respectively as: Bacillus subtilis
BS-80 number KY041889 (https://www.ncbi.nlm.nih.gov/nuccore/KY041889);
Bacillus licheniformis BL-83 - KY041694

(https://www.ncbi.nlm.nih.gov/nuccore/KY041694); Paenibacillus polymyxa PP-
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113 — KY041978 (https://www.ncbi.nlm.nih.gov/nuccore/KY041978) and
Paenibacillus amylolyticus PA-118 - KY041979

(https://www.ncbi.nlm.nih.gov/nuccore/KY041979). It was determined that
cultures do not express antagonism towards each other and may exist in synergism.

Ability of salt-tolerant strains of cotton rhizobacteria to degrade persistent
organochlorine pesticides

Ability of active salt-tolerant phosphorus mobilizing strains of cotton
rhizobacteria to transform organochlorine pesticides (lindane) and PCB was
studied jointly with scientists from the Institute of Nuclear Physics and the Center
of Hydrometeorological Service at the Cabinet of Ministers of the Republic of
Uzbekistan. It was established that at incubation of soil samples with cells of B.
subtilis BS-80 and P. amylolyticus PA-118 HCCH content considerably decreased
within a month from 2041.56 ng/g soil to 14.21 ng/g soil and 14.26 ng/g soil,
respectively, HCCH degradation was 0.70%. at incubation od soil samples with
cells of B. licheniformis BL-83 and P. polymyxa PP-113 HCCH content
considerably decreased within a month from introduced 20,000 ng/g soil to 4,216
ng/g soil and 5115 ng/g soil, HCCH degradation was 65.3% and 71.23%,
respectively (figure 3).

Study of PCB-destructive activity of strains B. subtilis BS-80 and B.
licheniformis BL-83 by radioisotope method in dynamics after 2 and 4 months
incubation revealed that for 2 months in samples with introduced strains
radioactivity count decreased by 11.41% and 32.45%, respectively, and after 4
months by 42.46% and 55.53%, respectively. In samples with introduced strains P.
polymyxa PP-113 and P. amylolyticus PA-118 radioactivity count after 2 months
decreased by 18.45% and 29.24%, respectively, and after 4 months by 24.27% and
35.57%. In soil sample with introduced association of rhizobacteria radioactivity
count after 2 and 4 months of incubation decreased by 24.04% and 40.72%,
respectively.

Antagonistic capacity of active strains of salt-tolerant rhizobacteria
towards phytopathogens of cotton

Antagonistic activity of rhizobacteria towards phytopathogenic fungi causing
Verticillium and Fusarium wilt, root-rot and Alternaria blight on cotton was
studied. Strain B. subtilis BS-80 actively inhibited growth of all studied pathogens
of cotton, diameter of zone of growth suppression was for V. dahliae — 78(+0.58)
mm (86%), F. oxysporum — 30(£1.53) mm (33%), R. solani — 55(x1.53) mm
(55%), A. alternata — 30(£1.15) mm (33%), F. solani — 79(£1.15) mm (88%), F.
oxysporum f. sp. vasinfectum R-3 — 22(+0.58) mm (24%) and F. oxysporum f. sp.
vasinfectum R-7 — 44(£0.58) mm (50%). Strain B. licheniformis BL-83 expressed
high antagonistic activity towards following phytopathogens, diameter of zone of
growth suppression was for V. dahliae — 65(£1.53) mm (72%), F. oxysporum —
35(x1.53) mm (39%), F. solani — 73(£1.15) mm (82%), R. solani — 30(%0,58)
mm (33%) and A. alternata — 35(+0,58) mm (38%). Similar data was obtained
with strain P. polymyxa PP-113. Strain P. amylolyticus PA-118 expressed
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antagonistic activity towards V. dahliae, diameter of zone of growth suppression
was 80(£1.53) mm (88%), F. oxysporum — 35(x0.58) mm (39%), F. solani —
65(%1.20) mm (22%) (figure 4).

Verticillium duhlize [ Rhizoctonia solani |

O Qi QQ

)

Fusarium solani

Figure 4. Inhibition of growth and development of phytopathogenic fungi by
cotton rhizobacteria

Laboratory experiments were conducted jointly with the Center of Genomics
and Bioinformatics on cotton variety C-6524 to study influence of pre-sowing
treatment of cotton seeds with association of 4 active strains of rhizobacteria on
growth and development of cotton seedlings on background with light, moderate
and heavily infestation with local aggressive races of fungi F. oxysporum f. sp.
vasinfectum 316 and F. solani 319.

It was established that cotton seeds treatment with the association of active
strains of salt-tolerant rhizobacteria is the most efficient on light and moderate
infested with F. solani 319 backgrounds, index of pathogenicity was 0.07(+0.02)
and 0.51(%0.06), and the least efficient on heavily infested background — index of
pathogenicity was 1.73(%0.2), whereas in control with pathogen index of
pathogenicity was 1.92(%0.2). it was determined that in variants on moderate and
heavily infested with F. oxysporum f. sp. vasinfectum 316 backgrounds the
association of rhizobacteria revealed the highest resistance of seedlings to the
pathogen, index of pathogenicity was 1.27(+0.09) and 1.90(£0.17), respectively,
whereas in control it was 2.51(+0.09).

Association of four active strains of rhizobacteria was studied in field
conditions at the Institute of selection, seed farming and agrotechnology of cotton
production on moderately infested with Verticillium wilt background. It was
established that at bacterization of cottonseeds with the association of rhizobacteria
sickness of cotton with Verticillium wilt and root-rot was not observed.

Phytohormone activity of salt-tolerant strains of cotton rhizobacteria
It was established that stains of cotton rhizobacteria and their association
possess root forming and growth promoting activity, which is testified by active
production of indoleacetic acid (IAA) and gibberellins. Results of study revealed
that in artificially salinized conditions at addition to the nutrient medium at 4%
concentration of MgSO, and Na>SO4 monocultures of cotton rhizobacteria and
their association more actively produced IAA and gibberellins. The best result was
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presented by the association of four stains, synthesis of phytohormone TAA on 7'
day under influence of MgSO4 was 30.86(+0.07) png/ml, under influence of NaxSO4
—18.04(%0.01) pg/ml, without salts — 30.59(0.22) ug/ml on 5* day of experiment.
High yield of gibberellins at the association was observed on 7% day of experiment
on nutrient medium with addition of MgSOs4 — 1330.3(+0.75) pg/ml, under
influence of NaxSOs — 1484.2(£0.35) pg/ml, whereas without salts it was
384.15(+0.42) pg/ml.

It was established that under influence of MgSOs monocultures and their
association more actively synthesized phytohormone [AA, similarly on medium with
addition of NaxSOs, except for strain B. licheniformis BL-83 and association, where
production slightly reduced. Presence of toxic salts MgSO4 and Na>SO4 in nutrient
medium activated production of gibberellins compared to control without salts.

Toxicological study of active salt-tolerant strains of monocultures of cotton
rhizobacteria and their association

Study of acute toxicity of selected salt-tolerant phosphorus mobilizing strains
of cotton rhizobacteria and their association was conducted jointly with the
Institute of Chemistry of Plant Substances. It was established that studied strains B.
subtilis BS-80, B. licheniformis BL-83, P. polymyxa PP-113 and P. amylolyticus
PA-118 and their association at intraperitoneal and peroral application on white
mice with increasing cells titre (from 3x10° to 3x10° CFU/ml) did not cause signs
of disease, did not render toxic action and loss of test mice during 14 days of
observation. They were classified as low-toxic compounds and non-pathogenic for
warm-blooded animal and human.

Thus, it was established that four active stains of cotton rhizobacteria from
genera Bacillus and Paenibacillus possess polyfunctional properties: salt-tolerance,
phosphorus-mobilizing activity, ability to degrade organochlorine pesticides
(HCCH and PCB), antagonistic activity towards phytopathogenic fungi causing
diseases on cotton, root forming and growth stimulating activity.

In the fourth chapter of dissertation entitled “Study of influence of salt-
tolerant rhizobacteria with polyfunctional properties on growth and
development of cotton on salinized soils” the results of study on establishment of
rhizobacteria in the cotton rhizosphere on salinized soils and influence of
bacterization by monocultures of salt-tolerant rhizobacteria and their association on
growth and development of cotton seedlings in laboratory condition are presented.

Establishment of cotton rhizobacteria in the sterile salinized soil. Influence of seed
bacterization with monocultures of rhizobacteria and their association on
biometric indices of cotton growth and development on salinized soil in laboratory
conditions

Studied strains of salt-tolerant phosphorus mobilizing rhizobacteria of cotton
and their association actively established in cotton rhizosphere on sterile salinized
soil. It was determined that on 30" day of experiment the cell titre increased by 1-2
orders and was 7.5(£0.18) — 8.0(=0.26) Ig CFU/g of soil compared to initial titre at
the seed bacterization — 6.5(£0.21) lg CFU/g of soil. Stimulation of the root
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formation of cotton seedlings was observed on sterile salinized soil. Study of
influence of cottonseed bacterization with monocultures of rhizobacteria and their
association revealed stimulation of root formation, growth and development of
cotton seedlings in laboratory conditions on heavily salinized soil of Syrdarya
region (figure 5, table 2).

WO PO T

Figure 5. Establishment of rhizobacteria on sterile salinized soil and influence of association
of salt-tolerant rhizobacteria on root formation, growth and development of cotton seedlings

Thus, as result of conducted study, we developed the new biopreparation of
the complex action RIZOKOM-1, which is based on association of 4 new local
active strains of salt-tolerant rhizobacteria of cotton — B. subtilis BS-80, B.
licheniformis BL-83, P. polymyxa PP-113 and P. amylolyticus PA-118 that possess
polyfunctional properties. The biopreparation is recommended for pre-sowing
treatment of cottonseed at cotton cultivation on salinized, over phosphatized, and
polluted with pesticides and mycotoxins, degraded soils.

In the fifth chapter of dissertation entitled “Development of biotechnology
for production of the biopreparation RIZOKOM-1 on basis of salt-tolerant
cotton rhizobacteria with polyfunctional properties” the results of study on
selection of optimal nutrient media for industrial cultivation of strains and
production of the biopreparation RIZOKOM-1, field trails of the biopreparation on
cotton on salinized soils of Syrdarya and Bukhara regions are presented.

Optimization of cultivation conditions of rhizobacteria with polyfunctional
properties. Development of technological and instrumental scheme of
production of the biopreparation RIZOKOM-1
Expensive nutrient media, peptone water with glucose and NaCl (PW) and
standard medium with corn-steep extract (CSE), are used for industrial cultivation
of Bacillus species and phosphorus mobilizing bacteria, respectively.
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Aiming reduction of cost of the final product, we developed new nutrient media on
basis of water extractions of biocompost BIOKOM (WEBC) and poultry droppings
(WEPD) (Patent UZ Ne IAP 04712, 2013). Dynamics of growth of viable and
spore cells of rhizobacteria, change of pH of nutrient media during cultivation of
strains on different media were studied in laboratory conditions. Titre of viable
cells of B. licheniformis BL-83 after 24 h was 9.1(x0.21) lg CFU/ml on PW at pH
6.35(+0.24), and after 3 days of experiment 11.2(+0.15) Ig CFU/ml and it was
higher by 2-3 orders compared to titre of cells on other 3 media. Titre of spore cells
after 3 days of experiment was similar and comprised 9.2(+0.21) and 9.3(+0.21) Ig
CFU/ml on media with CSE and WEPD, whereas on PW and medium with WEBC
titre of spore cells was by 2-3 orders lower — 7.7(+0.21) and 6.7(x0.21) 1g CFU/ml,
pH decreased from 7.0(%0.18) to 5.6(+£0.26) and 5.76(+0.20) on media with WEBC
and WEPD (figure 6).
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Figure 6. Dynamics of growth activity, spore formation and pH changes at submerged
cultivation of B. licheniformis BL-83 on different nutrient media

Similar data was received for strains B. subtilis BS-80, P. polymyxa PP-113
and P. amylolyticus PA-118. Tt was established that on media with WEPD and
WEBC monocultures expressed good growth and spore formation activity, pH of
the nutrient medium naturally decreased, which testifies preservation of acid
producing features of rhizobacteria on new nutrient media and possibility of their
use for industrial cultivation.

Technological and instrumental schemes for production of the biopreparation
of complex action RIZOKOM-1 was developed (figure 7).

Field trials of the biopreparation of complex action RIZOKOM-1 on cotton on
salinized soils of Syrdarya and Bukhara regional stations of the Institute of
selection, seed farming and agrotechnology of cotton production

Influence of the biopreparation RIZOKOM-1 on soil microbial biota,
agrochemical and salt composition of soil, biometric indices of growth and
development of cotton and yield of cotton-wool in dynamics throughout cotton
vegetation was

80



Preparation of the Sterilization of the Preparation of
nutrient medinm mutrient mediun stock culture of
the rhizobacteria

rhiznhugleria

- components of
nutrition medium
- balance
- water
- preparation of
nutrient medium
- autoclaving
-a stock culture
- inoculation in the cylinders
- ineubation on shakers
- dispensing device
- liquid biopreparation
- packing device

Laying in the Shipping to

shipping warchouse

Filling fute the
CONSUMET packaging.
marking

cultivativa of
mosoculiurcs

Bacterial suspension
of manocultures

3§g-agz 4=

Associative
culture ol

LIQUID
BIOPREPARATION
RIZOKOM-1

rhizobuacteria,
titre determination

Figure 7. Technological and instrumental schemes for production of the biopreparation of
complex action RIZOKOM-1

studied in field conditions on heavily salinized soils of Syrdarya (cotton variety C-
6524) and Bukhara (cotton variety Bukhara-8) regional stations of the Institute of
selection, seed farming and agrotechnology of cotton production. It was
established that cottonseed bacterization by RIZOKOM-1 on salinized soils
normalized alkali value of pH of salinized soils and expressed positive influence
on balance of soil-borne microorganisms in favor of useful microbiota, where its
quantity increased by 1-2 orders compared to control. Application of RIZOKOM-1
promoted to increase of fertility of salinized degraded soils — normalization of the
balance of nutritional biogenic elements in soil, decrease of content of digestible
forms of nitrogen, phosphorus, potassium and humus on account of increased
coefficient of assimilation of nutritional elements by cotton plants throughout
whole vegetation, decrease of degree of salinization (figure 8) and disease
incidents caused by root rot, Verticillium and Fusarium wilt.
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Figure 8. Influence of the biopreparation RIZOKOM-1 on dynamics of humus
content, pH and sum of salts, mobile forms of nitrogen, phosphorus and potassium on
salinized soils of Syrdarya regional station of the Institute of selection, seed farming and
agrotechnology of cotton production throughout cotton vegetation
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Similar data on biological efficiency were obtained at field trials of the
biopreparation RIZOKOM-1 on cotton variety Bukhara-8 on salinized soils of
Bukhara regional station of the Institute of selection, seed farming and
agrotechnology of cotton production. Yield of cotton wool increased by 7 centers
per hectare for variety C-6524 and by 8.7 c/h for variety Bukhara-8 compared to
control on the background of standard application of mineral fertilizers.

Thus, high biological efficiency of application of biopreparation RIZOKOM-
1 for cultivation of cotton on salinized degraded soils was established. Profitability
raised by 25-28%.

CONCLUSION

As result of the research activities carried out on the theme of the doctoral
dissertation “Salt-tolerant rhizobacteria of cotton with polyfunctional properties
and biopreparation of complex action on their basis” the following conclusions
were made:

1. Twenty bacterial cultures were isolated from cotton rhizosphere cultivated
on moderately and heavily salinized soils. Four active acid producing cultures were
selected as result of screening by acid-forming ability (No 80, No 83, No 113, No
118). They normalize pH of alkali salinized soils.

2. Tolerance of rhizobacteria to high (up to 10-20%) concentrations of
chloride (NaCl and MgCl,) and sulphate (Na>SO4 and MgSOs) toxic salts and to
high alkali values of pH (8-10) allows to use them on moderately and heavily
salinized alkali soils.

3. Salt-tolerant cotton rhizobacteria actively dissolve tricalcium phosphate
and mineralize phytin at presence of 4% of toxic salts in nutrient medium.
Application of the association of four strains of cotton rhizobacteria on salinized
soils promotes to transfer of hardly accessible mineral and organic phosphates into
forms accessible for plants.

4. Taxonomic allocation of cotton rhizobacteria was determined - Bacillus
subtilis  BS-80 (KYO041889), Bacillus licheniformis  BL-83(KY041694),
Paenibacillus polymyxa PP-113 (KY041978), Paenibacillus amylolyticus PA-118
(KY041979). Strains are registered in Genbank NCBI database. Conducted
toxicological study of rhizobacteria monocultures and their association testifies
that strains are not pathogenic.

5. Salt-tolerant phosphorus mobilizing rhizobacteria of cotton possessing
high destructive activity towards HCCH and PCB are capable to cleanse soils
polluted with organochlorine pesticides.

6.  Salt-tolerant phosphorus mobilizing rhizobacteria of cotton possessing
antagonistic activity towards cotton phytopathogens inhibit growth of fungi
causing root rot, Verticillium and Fusarium wilt, Alternaria blight, which provides
an opportunity for their application in biocontrol of cotton diseases.

7. Association of cotton rhizobacteria possess high phytohormone activity
in stress conditions of salinization, which provides with an opportunity to
recommend it for stimulation of growth and development of cotton on salinized
soils. Salt-tolerant rhizobacteria possess capacity to actively settle down in cotton
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rhizosphere on salinized soils and thus stimulate root formation, growth and
development of plants. The new biopreparation of complex action RIZOKOM-1
was developed on basis of four salt-tolerant rhizobacteria and is recommended for
pre-sowing treatment of cotton seeds at its cultivation on salinized soils.

8. Developed new effective nutrient media on basis of water extract of
biocompost or poultry droppings are recommended for industrial cultivation of
rhizobacteria strains and production of the biopreparation RIZOKOM-1.

9. Results of conducted field trials of the new biopreparation of complex
action RIZOKOM-1 on cotton on salinized soils of Syrdarya and Bukhara regional
stations of the Institute of selection, seed farming and agrotechnology of cotton
production testify its high efficacy. Conducted field trials of the biopreparation
RIZOKOM-1 proved its biological and economic efficacy — pH normalization of
alkali salinized soils, balance of soil microbial community in favor of useful
microorganisms, balance of nutritional elements in form accessible for plants,
decrease of levels of over phosphatization, salinization and pollution of salinized
sols with pesticides and mycotoxins, increase of fertility of degraded soils, cotton
yield by 7.0-8.7 c/h and profitability of cotton wool production on salinized soils
by 25-28%.

10. Obtained scientific and practical results of the dissertation can be used
in the study processes for bachelors and masters of institute of higher education
concerning the course of microbiology, biology and  ecology of soils,
biotechnology and also in the trainings for agricultural employees and farmers,
specialized on cultivation of cotton on salinized and degraded soils.

83



IbJIOH KUJIMHIAH UIJIAP PYIIXATH
CIIUCOK OMYBJUKOBAHHBIX PABOT
LIST of PUBLISHED WORKS

I 6yaum (I yacts; I part)

1. HapbaeBa X.C. IIpmwkuBacMOCTh W pa3BUTHE MOJH(DYHKIIMOHATBHBIX
OakTepuil B pusocdepe XIOMYATHHKA B CpPEIHE3aCONCHHON mouBe// Y30eKCKUiA
6uonormueckuii xxypHai, 2010. — Crnen. Boimyck — C. 62-65 (03.00.00, Ne 5).

2. Hapbaesa X.C., xymanmszosa .M., Kum A.A., Jlxypaea I'.T. I1Xb-
JECTPYKTHBHAS AKTHUBHOCTb COJICYCTOHYMBBIX hochopMOOHITH3YIOIINX
puzobakTepuii  xijomvarnuka//  Jlokmagsr  Axagemun  Hayk  PecryGuimku
V36ekucran, 2012. — Ne3. — C. 63-67 (03.00.00, Ne 2).

3. Hapbaea X.C. MooOwmsanus P>Os wu3 Ca3(POs)2 u  ¢uruna
COJICYyCTOWYHMBBIMUA  PH300AKTECPUSMH  XJIONYaTHUKA  pomoB  Bacillus wu
Paenibacillus// Y36exckuii Ononornuecknii xypHain, 2012. — Cnen. Beimyck — C.
43-45 (03.00.00, Ne 5).

4. Hap6aesa X.C. BinsiHIe TOKCHYHBIX COJiel HATpus Ha MoOwmmm3aimio P20s
n3 Ca3(POs): comeycTOHUMBBIME pU300aKTEepUsIMH  XJIonmyaTHUKa//  JloKmaabt
Axanemun Hayk Pecry6nmxm Y30ekucran, 2013. — Ne6. — C. 54-58 (03.00.00, Ne
2).

5. Hapbaesa X.C., Ixymanusszosa I'.1., badbuna A.E. buonpenapar HoBoro
mokoneHust RIZOKOM-1 ans  oOecredeHHst XHMHUYECKOH — Oe30macHOCTH
okpyxaromiei cpensl/ Kypran skomormdecknii BecTHHK, 2013.-No5- C.15-18
(06.00.00, Ne 2).

6. Hapbaecea X.C., Ixymanumszoa [.M. VurubupoBanme pocra
(PUTOTIATOTEHOB ~ XJIOMYaTHHUKA COJNEYCTOWYMBBIMH  (hOCHOPMOONITN3YIOIIMHA
puzobakrepusmu  p. Bacillus w Paenibacillus// Jloxmansl Axagemun Hayk
Pecnyonuku Y306ekuctan, 2015. — Nel. — C. 67-70(03.00.00, Ne 2).

7. Hapbaesa X.C., [lxxymanuszoBa I.11. PocToBast akTHBHOCTB pH300aKTepuii
XJIOMYaTHUKA TOJ BIMSHHEM TOKCHYHBIX XJIOPHAHBIX M CyIb(aTHBIX coeit//
VY36ekckuii Ononorndeckuii xyprai, 2015. — Ne6 — C. 18-20 (03.00.00, Ne 5).

8. Hapbaesa X.C., Jlxxymanuszosa I'.J1. BiusHie TOKCHUHBIX COJel MarHus
Ha  (HochOopMOOMIMBYIONIYI0  aKTUBHOCTH  COJIEYCTOMUYUBBIX  PU300aKTEPUil
xJionuaTHuka// BecTHuk arpapHoil Haykm Y30ekucrana, 2015 — Ne2 — C. 11-14
(03.00.00, Ne 8).

9. Hapbaea X.C., [Ixymanuszoa [.M. KopreoOpasyromas u
POCTCTUMYNHpPYIOIIAsl AKTHBHOCTH COJICYCTONUYMBBIX  (hOCHOPMOOMIN3YIONIIIX
puzobakrepuii xjomdarnuka// Bectauk Kapakanmakckoro oraenenuss AH PVY3,
2016. — Ne 2 — C. 64-69 (03.00.00, Ne 10).

10. Narbaeva Kh.S., Djumaniyazova G.I., Zakiryaeva S.I. Salt tolerant
rhizobacteria for biocontrol of cotton diseases on saline soils// International
Scientific Journal “The Way of Science”, 2016. — No.10. — P.29-30. (Global, IF =
0,543).

84



11. Tarenr UZ Ne IAP. lItamm pocdopmodmnusyromux oaxrepuit Bacillus
subtilis BS-26 ¢ monn(yHKIIMOHAIGHBIMA CBOWCTBAMHU JIJISI HMCIIOJIb30BAaHUS B
pacrerneBoncte/ JxymanmszoBa [.U., 3akupeseBa C.M., Hapbaera X.C.,
3apunosB P.H., bepexnoBa B.B., KapaxomxaeBa X.T., Mkpamoa C.H., Kum
A.A., Sarapos X.T //2013.

II 6ysum (I yacts; I1 part)

12. Ocymnos B.1O., JIxxymanusizoBa I'.M., HapGaeBa X.C. Bwimenenue u
M3yYeHHe TOMH(YHKIMOHANBHBIX I[NTaAMMOB PH30C(QEpPHBIX OakTepuil st
TMOBBIIICHHS! TIJIOI0OPOINS 3aCOJICHHBIX 1104B// MOJIO/bIe YUeHbIe — BO3POXKACHHUIO
arpornpoMBIIIJIGHHOT0  KOoMIulekca — Poccmu:  MexayHapoaHass — Hay4HO-
MpaKkTUYecKass KOH(EpPEeHIUs MOIOIBIX y4YeHBIX — bpsHck (Poccms), 2006. —
CoOopnuk crareit, — C. 125-126.

13. Hap6aea X.C., xxymanmszoBa [.M. M3ydeHune kucaoTooOpasyromien
CIIOCOOHOCTH Y  COJEYCTOWYMBBIX  (hochopMOOHIM3YIOMHUX — pu3odaKkTepuii//
AxTyanbHbIe IPOOJIEMBI OHOJIOTHH, YKOJIOTUU U MOYBOBEICHUs: PecyOnukanckas
HayuyHo-TIpakTHyeckas konpepenuus — Tamkent (Y36ekucran), 2006. — COopHUK
crareit, — C. 139.

14. Kim A.A., Djumaniyazova G.., Djuracva G.T., Dadakhanov J.A.,
Yadgarov Kh.T., Zinovyev P.V., Narbaeva Kh. Search and studying of salt
resisting bacteria-destructors of organochlorine pesticides with help of tritium
labeled PCBs// Modern problems of Nuclear Physics: Proceedings of the 6%
International Conference — Tashkent (Uzbekistan), 2006. — P. 267-268.

15. JoxymanuszoBa 1., xymanuszoB U, IOngamesa X.9., 3apunos P.H.,
Ocynos bB.IO., Tamxue A.lO., 3akupeseBa C.M., Hapbaera X.C.
budyskunonaneaple  pochopmodmIH3yomMe puzodakTepun B Ooprde ¢
3aCOJICHUEM IT0YB// BHOTEXHOJIOTHSI: COCTOSIHIE U MIEPCICKTUBEI Pa3BUTHUS: Te3UChI
4-ro MockoBckoro Mexaynapoanoro Konrpecca. — Mocksa (Poccus), 2007. — C.
265.

16. Kim A.A., Djuraecva G.T., Djumaniyazova G.I., Narbaeva Kh., Zakiryaeva
S.I., Yadgarov Kh.T. Investigation of PCB-destructive activity of polyfunctional
phosphor mobilizing rhizobacteria with use of tritium labeled PCBs// Modern
Trends in Activation Analysis: Abstract book of 12" International Conference —
Tokyo (Japan), 2007. — P. 116.

17. Djumaniyazova G.I.,, Narbaeva Kh.S., Zakiryaeva S.I., Kim A.A.,
Djuraeva G.T., Yadgarov Kh.T. Polyfunctional phosphorus mobilizing
rhizobacteria for soil bioremediation// RHIZOSPERE II: Proceedings of the 2
International Conference — Montpellier (France), 2007. — P. 945.

18. xymanmszoBa .M., FOnmamesa X.D., TamxueB A.lO., 3akupbseBa
C.H., Hapb6aea X.C., JIxxymanusizoB H., 3apunoB P.H. HoBas Ouomorndeckas
cuctema 3emuienenusi// AKTyanpHbIe TpOOJIEeMBI OOpa3oBaHUs, HAyKd H
mpousBoacTBa-2007:  MexayHapoaHas HaydHO-TIpaKTH4YeCKas KOH(EPEeHIUI

85



Kazaxcranckoro VYuusepcutera [pyxk6s1 Hapogo — Illsmvkent (Kasaxcran),
2007. — CoopauK Tpya0B, ToM 11. — C. 125-126.

19. Hap6aeBa X.C.. BimsiHHe XJI0pOpraHUYECKHUX ITECTHINAOB Ha JUHAMUKY
YHCJICHHOCTH MHKPOOPTaHU3MOB B CEPO3EMHOMU MMOYBe// AKTyalbHbIC MPOOICMBI
OuomoruM W XMMUH: Hay4YHO-TIpaKTHYecKass KoHdepeHuus HammonansHOro
YuuBepcutera Y30ekucran — TamkeHt (Y30ekucran), 2008. — COOpHUK TPYIOB.
— C. 121-124.

20. Hapbaesa X.C., JlxymanmszoBa .M., Kum A.A., Jlxypaesa I'.T.,
HanaxanoB X.A. Coneycroituussie (hochopMOOUIH3YIOMNE MUKPOOPTAHU3MBI —
JECTPYKTOPHI XJIOpopraHmdecknx mectunuaon// Tesmcer mokmanos 4-ro Covesna
MUKpoOuosnoroB Y3oekucrana — TamkeHt (Y36ekuctan), 2008. — C. 111-112.

21. Hapb6aeBa X.C. IlpmwxuBaeMocTb M pa3BUTHE MOIU(DYHKIMOHAIBHBIX
(bochopmMoOHITU3YIOMUX PHU300aKTepUil B CpeaHe3acoseHHor mouBe// Te3ncw
nokianoB 4-ro Cohesna MUKpOOHONIOroB Y30ekucrana — TamkeHT (Y30eKucTaH),
2008.—C. 110.

22. Hap6aeBa X.C., Jlxymanusizoa [.U., PysmeroB P.C. Briienenune u
HU3yYCHUE COJICYCTOMYMBBIX (hochopMoOHITU3YIOTIIHX puzobakrepwuii//
CoBpeMEHHOE COCTOSIHHE ¥ TCPCICKTUBBl Pa3BUTHUS MHUKPOOHMOJOTHH H
6uoTexHoIoruu: MexXayHapoaHas HAyYHO-TpakTU4IecKas KoHpepeHuus — MUHCK
(Poccus), 2008. — C. 31-33.

23. Jxymanuszopa .M., Hapbaesa X.C., Kum A.A., 3akupssea C.I.,
Tamxues A.1O., 3apunos P.H. Ilomupynknmonansusie dochopmodumzyomme
puzobakTepun Ui OMOpeMeaualnud U OMOBOCCTAHOBIICHUS! 3aCOJEHHBIX TOYB//
buoTtexHomorus: COCTOSAHUE U NMEPCIEKTUBBI pa3BUTUSA: Te3uchl 5-ro MOCKOBCKOro
MesxnynapoaHoro Konrpecca. — Mocksa (Poccust), 2009. — C. 147.

24. Hap6aeBa X.C. BnusHHE TOKCUYHBIX COJIeH Ha POCTOBYIO aKTHBHOCTHb
(bochopmobunu3yrommx puzodakTepuil xmondatHuka// [IpoGiaeMbl coBpeMeHHON
MHKpPOOMOJIOTHH W OHOTEXHOJIOTHH: PecmyOnukaHckas HaydHO-TIPaKTHIECKast
KoH(epeHIus TocBsmeHHas namsatd akan. A, XammypagoBa — TamikeHT
(V36ekucran), 2009. — Coopuuk Te3ucos. — C. 90.

25. JIxxymanusizoBa 1., Hap6aesa X.C., FOnnamesa X.D., 3akupnsieBa C.I.,
baomna H., JLxymanmszoB U, 3apumo P.H. Bimsaume monudyHKIMOHATEHBIX
pu3obakTepuii Ha MHUKPO(IOPY 3aCOJCHHBIX IMOYB M Pa3BUTUE XJIOMYATHUKA//
IIpoGiieMbl coBpeMeHHONH MHUKpPOOMOIOTHU U OmoTexHoJoruu: PecmyOnukaHckas
HAyYHO-TIpaKTHUECKass KOH(EpeHNIHs TMOCBAIMIEHHas mamsaTth  akax. A
Xammypanosa — Tamkent (Y30ekuctan), 2009. — CoopHuk Te3ucos. — C. 79.

26. xymanuszoa ['.W., Hapbaesa X.C., 3akupesicea C.M., babuna A.,
Onpgamesa X.3., 3apumoB P.H., be3bopomor I'. A. Illagmanos JI.K.,
Mupxammmo P.T. Hcnons3oBanue puzoOaktepuid ¢ MONMH(YHKIIMOHATBHBIMH
CBOWCTBAaMHU IIPH BBIPAIIUBAHUY XJIOMTYATHUKA HA 3aCOJICHHBIX Mo4Bax// ['eHOpOH
MHpPOBOTO  pa3sHOOOpasust XJIOMYAaTHHKA — OCHOBAa (DyHIAMEHTAIbHBIX U
NPUKJIAJHBIX HCCIEI0BaHUNA: MaTepranbl MexxayHapoaHOH Hay4HO-IPaKTUUECKOM
koH(pepennnu — TamkenT (Y36ekucran), 2010. — C. 284-287.

27. dxymanuszoBa I'.M., Hapbaesa X.C., 3akupbsiea C.M., babuna A.
BnmstHne 6aktepuanbHOTO OMOIpenapara KOMIIEKCHOTO JICHCTBHS Ha CHHIKECHHUE

86



COIep)KaHUs TOKCHYHBIX COJeH B 3acoJeHHbIX MouBax// buorexHomorus:
COCTOSHME W  TEPCHEeKTHBBI  pa3BUTHA:  Te3uchl  6-T0 MOCKOBCKOTO
Mexaynapomaaoro Kornrpecca. — Mocksa (Poccns), 2011. — C. 185-186.

28. Hap6aeBa X.C., /LxymanusizoBa ['.U1., 3akupesiea C.1., babuna A.E.,
Kum A.A. HoBblif MHKpOOHBIM OHOMpemapaT KOMIUIEKCHOTO MAEHCTBHS TS
Onopemenuauii W OWOBOCCTAHOBJIEHUS JETPAJHPOBAHHBIX T04B// Tpynsl
Hucturyra Mukpobuonornu HAHA — Baky (Azepbaitmkan), 2011— T.9, Nel. —
C. 168-178.

29. JlxkymanusizoBa ['.U., HapbaeBa X.C., babuna A.E., 3akupsseBa C.I.,
3apunioB P.H., be3bopomos T'.A., IllagmanoB JI.K., Ilupoxoa HO.U. Hosas
MHUKpOOHasi OWOTEXHOJOTHS IIOBBIINICHHUS IUIOJOPOIHS 3aCOJCHHBIX IOYB U
ypoxaitHocTH  xJyionmuaTHuKa//  PalMoHambHOE — HCIONBb30BaHUE  BOJAHBIX U
TTOYBCHHBIX PECYpCOB, ITyTH TIOBBIMICHUS IUTOIOPOAMS TO4YB: PecryOnmkanckas
Hay4HO-TIpakTiHdeckas kKoHpepenmus TUMU — Tamkent (V30ekucran), 2011. —
C. 106-107.

30. Narbaeva Kh.S., Djumaniyazova G.I., Zaripov R.N., Kim A.A. The
bioremediation of saline soils, polluted by organochlorine pesticides/ HCH &
Pesticides Forum: Proceedings of 11" International Conference — Gabala
(Azerbaijan), 2011. — P.379-381.

31. IxymanusizoBa ['.U., HapbaeBa X.C., babuna A.E., 3akupbesea C.I.,
3apumnioB P.H. HoBwlii MUKpOOHBIH OnompemnapaT KOMIUIEKCHOTO IEHCTBHS IS
Ouopemenuanuu ¥ OHOBOCCTaHOBJIEHMs 3acoyieHHBIX mouB// CoBpeMeHHOe
skonorndecKXb cocrosuue Ilpuapanbsi, MEPCIEKTHBBI pEIICHUS TPOOIeM:
MexnayHapomHas — Hay4YHO-TIpakTHUeckas  KoH¢epermus —  KeI3pmiopna
(Kazaxcran), 2011. — CoopHuk HayuHbIX cTtateit — C. 272-274.

32. babuna A.E., Hap6aesa X.C., J[xymanussosa ['.U., Baxupesesa C.H.,
3apunioB P.H. buomnpemaparsl komrmuiekcHoro jaedctBusi RIZOKOM-1
SERHOSIL m1st nOBbILIEHUS TUIOAOPOAHS 3aCOJIEHHBIX I0YB M IPOAYKTUBHOCTH
XJIOmYaTHUKa// HCTHTYUMOHHBIC TIPOOJIEMBI OXpaHbBl W  PAlHOHAJIBHOTO
HCIIOJIb30BaHUs 3eMin: PecriyOiuKkaHCcKass Hay4HO-IIpakTHYecKas KoH(pepeHuus —
— TamkenT (Y30ekucran), 2012. — Coopauk Hay4HBIX cTareii — C 149-152.

33. HapbaeBa X.C., baduna A.E., IxymanwmssoBa ['.1., 3akupeseBa C.U.
Bausiaue Ouomnpenaparta komruiekcHoro aerctBusi RIZOKOM-1 na mukpoOHOe
COOOIIECTBO 3aCONCHHBIX MouB// [IpoOIeMbl parMOHATBHOTO HCIONB30BAaHUS U
oxpaHa Owosiormdeckux pecypcoB FOxkuoro Ilpumapanss: COopHHK Te3ucoB [V
MexayHapoaHOH HaydHO-TpaKkTHYecKoil KoHdepeHmn - Hykyc (Y30ekucraH),
2012. - C. 98.

34. Hap6aeBa X.C. ®ochopmoOunmmsyromas akTUBHOCTh COJIEYCTOHYHBBIX
puzobakTepuii xiomyaTHuka p. Bacillus w Paenibacillus// Te3ucsl T0KIaI0B 5-T0
Cwe3na mukpobuonoros Y3oekucrana — Tamkent (Y30ekucrana), 2012. — C. 83-
84.

35. Hap6aea X.C., babuna A.E, Ixxymanwmszosa [.U., 3akupesiea C.I.,
Iupoxora 0.1, lllapadyramaosa H. M3MeHeHE arpOXHUMHYECKIX TOKa3aTeIeH
3aCOJICHHOW TMOYBBI TIOJ] XJIOMYATHUKOM MpPU NPUMCHCHHH OHoOIpenapara
xomrmiekcHoro aedictBus RIZOKOM-1// IlyTn mOBBIIEHWS M BOCCTAHOBIICHHS

87



MOYBEHHOTO IUIOJ0POUs, d(PPEKTHBHOE HCIIOJIb30BAHUE IOYBEHHBIX PECYPCOB:
PecrryOnukanckast Hay4HO-IIpaKTHYeCKasi KOH(EpEHIUs - TamkeHT
(V30ekucrana), 2012. — coopuuk npokianos — C. 91-96.

36. HapbaeBa X.C. YcroitunBocth (hochopMOOHIM3YIONIMX pH300aKTEpHit
XJIONYaTHUKA K TOKCHUYHBIM CYJIb(QATHBIM M XJOPUIHBIM coyisiv// Hayunbiid
Iporpecc W WHHOBAIlMOHHOE  Pa3BUTHE  SKOHOMHKH: Marepuansl
PecrryOniKkaHCKOM HayYHO-IIPAKTHYECKOH KOH(MEPEHIIMM MOJIOABIX YYEHBIX —
TamkenT (Y306ekucrana), 2012. — C. 108-109.

37. Hapbaea X.C., [IxymanusizoBa [.M., babuna A.E., Kamanmapos T.,
3apurioB P.H., XyxakynoB A. ApjanTamus XJIOMYaTHUKA W TMIIEHUIBI K
CTPECCOBBIM MTOYBEHHO-KJIMMATHYECKUM YCJIOBUSIM 3aCOJIEHHBIX TOYB C MOMOIIBIO
HOBBIX MHKPOOHBIX OnoTexHosioruii// IlepcrieKTHBBI NCTIOIB30BAHUS IIPUPOIHBIX
COCIMHEHHI B CENBCKOM XO03siicTBe: PecrmyOnmkaHckas HaydHO-TIpaKTHYECKas
koH(pepennus — ['ynuctan (V306ekucrana), 2013. — coopuuk Tpynos — C. 169-171.

38. dxymanuszosa I'.M., Kamanmapos T., Hapbaesa X.C. VYiyumenue
(dbocdarHOrO pEKMMa 3aCOJNCHHBIX TIOYB TIOJ O3UMOW MIICHHUIEH MMyTeM
MHTPOJIYKIMH COJICYCTOWYMBBIX pPU300aKTepuii // ArpapHas HayKa- CEIbCKOMY
X0351cTBY: ArpapHasi Hayka - ceibckoMy Xxo3sdcTBy: VIII MexyHapoaHas
Hay4YHO-TIpakTHuecKkast KoHpepenius. — bapuayn (Poccus), 2013. — cOopHHK
crareii — C. 326-328.

39. Jlxxymanusizosa .., Hapbaera X.C., baouna A.E., 3apunos P.H. HoBas
MHUKpPOOHAsi OMOTEXHOJIOTHS MOBBIIICHUS IPOJYKTHBHOCTH XJIOMYAaTHHKA Ha
3aCOJICHHBIX TOYBaX// BHOTEXHOJOTHA: COCTOSIHME M TEPCHEKTHUBBl PAa3BUTHUS:
Tesucer 7-ro MockoBckoro Mexayrapogaoro Konrpecca. — Mocksa (Poccns),
2013. - C.412.

40.  JIxymanwuszoBa [.U., Hapbaesa X.C, babuna A.E., 3apumos P.H.,
[Tupoxosa FO.1. [ToBpImeHne mI0K0pOaHs 3aCOJCHHBIX MOYB U IPOTYKTUBHOCTH
XJIOMYaTHUKa C TIOMOMIBI0 MHKpoOHO#H OmorexHonornw// CocTossHWE U
NepCIICKTHBBl  MHHOBAIIMOHHBIX  pa3paboTok B o0JIACTH  TEXHOJIOTHH
HEOPTraHWYECKUX BEIIECTB U XMMHU3AIUU CEJIBCKOXO3IHCTBEHHOTO MPOM3BOACTRA!
cOOpHUK HayYHO-TeXHHYecKoW koHpepeHimn — Tamkent (Y30exucran), 2013. —
C. 248-250.

41. Narbaeva Kh.S. An antagonistic activity of salt tolerant phosphorus
mobilizing rhizobacteria of cotton plant to phytophatogenes Fusarium solani and
Rhizoctonia  solani// Bectauk Kwipreizckoro HamuoHanbHOTO — ATpapHOTO
VYuuBepcutera: MexayHapoaabiii CummnosuyM «MuKpoopranu3mbel U Ouocdepa,
MUKPOBUOC» - bumkek (Kupruzcran )2013. — Cnen. Beimyck — C. 188-189.

42. Narbaeva Kh. Babina A. Improving the fertility of saline soils and
productivity of cotton plant // Soil-Water Journal — Vol. 2, No. 2 (1), Spec. Issue
for “AGRICASIA’2013”. — Turkey, 2013. — P. 1-8.

43. Hapbaesa X.C. ®ochopmobunusyromas aKTHBHOCTb pH300aKTepHit
XJIOITYaTHHUKA II0J] BIMSHUEM HATPHEBBIX TOKCHYHBIX coiei// COOpHHK TE3HMCOB
JOoKIanoB PecrryOnMKaHCKOM HaydHO-IIPAKTHYECKOH KOH(MEPEHIMH MOJIOJBIX
yuenbix — TamkenT (Y306ekucran), 2013. — C. 73.

88



44. badbuna A.E., Hapbaea X.C. DddexTuBHOCT,  NpUMEHEHUS
ouonpenapara RIZOKOM-1 s BOCCTAaHOBIEHHS IUIOJOPOAMS 3aCOJIEHHBIX
mouB// Hayuno-mpaktudeckuit XXypram: IlepMmckuit arpapHbIii BecTHUK - [lepmb
(Poccus), 2014. — Ne 4 (8). — C. 27-32.

45. Narbaeva Kh. Babina A. New bioagrotechnology of cultivation cotton
plant on saline and arid lands// Innovations for sustainability and food security in
arid and semiarid lands: Abstract book of 2" International Conference on Arid
Land Studies — Samarkand (Uzbekistan), 2014.- P. 96.

46. Hap6aeBa X.C., 3akupbsieBa C.U., babuna A.E., Jxymanuszosa [..
Kucnoroobpasytomias akTHBHOCTb COJICYCTOHYMBBIX pH300aKTEepHil XJIOMIaTHIKA//
CoBpeMeHHbIE  IpOOJIEMBbl  (M3HOJIOTWMHM, OKOJOTMH M OWOTEXHOJIOTHH
MUKpoOpranu3MoB: Matepuansl Bceepoccuiickoro Cummo3uyma — MockBa
(Poccus), 2014. — C.164.

47. babuna A.E, HapbaeBa X.C., xymanwmssoBa [.JM., 3akupeseBa C.U.
Bansaue Ownonpenapara RIZOKOM-1 Ha MuKpoOHOJIOTMYECKHE IPOLECCH U
arpoOXMMHUYCCKHE CBOMCTBA CPEOHE3AaCOJCHHONH  IOYBBI IO XJIOMYAaTHUKOM//
Hayunsrii xypran “Momnonoit yuénsiii” — Kpacuomap (Poccwust), 2015. Ne 9.2 (89.2)
—C.133-135.

48. babuna A.E, Hap6aesa X.C. Bnusaue OuomnpenaparoB RIZOKOM-1 u
SERHOSIL nHa Omomerpnyeckne MOKa3aTeNN XJIOMYATHWKA, BBIPAIICHHOTO Ha
3aCOJIEHHBIX MO04YBaX// BHOTEXHONOTHSA: COCTOSHHE WM TEPCHEKTHUBBI Pa3BUTHSA:
Te3ucer 8-ro Mockosckoro Mexaynapoanoro Konrpecca. — Mocksa (Poccus),
2015. - C. 81-83.

49. HapbaeBa X.C. BraustHHe TOKCHYHBIX XJIOPHIHBIX U CyTb(MATHBIX COJEH
Maraust Ha GochopMOOHIN3YIONIYI0 aKTHBHOCTD COJICYCTOWYMBBIX PU300aKTEpHid
xjonuarHuka//  Mukpoopranusmel  u buocdepa  «MICROBIOS-2015»:
Marepuansl MexaynaponsHoro Cumnosnyma — Tamkent (Y36ekuctan), 2015. —
C.79.

50. Uxpomosa M.JIL., PaxmaroB b.H., xxymanuszosa .M., Hapbaesa X.C.,
lapdapos N.Y., Amnakynos /I.b. Byxopo BHIOSTH TyNnpoK HMKJIMM IIApOUTHAA
9KOJIOTHK co¢ OMOFy3a eTHmTHpuIn ommuiapu// MukpooprannsMel u buocdepa
«MICROBIOS-2015»: Marepuansl MexayHnapoanoro Cumnosuyma — TamikeHT
(Y36ekucran), 2015. — C. 61.

51. Narbaeva Kh. Babina A. New bioagrotechnology of cultivation cotton
plant on saline and arid lands// Journal of Arid Land Studies — Special Issue for
“ICAL-2”, Japan. — Vol.25, No.3. — P.181-184.

52. HxymanusasoBa I'.M., 3akupbsea C.H., Hap6aea X.C., babuna A.E.,
3apuno P.H. MukpoOHble OWOTEXHONOTMU [UIsI TIOBBIMIEHUS TUIOAOPOAMS U
MIPOJYKTHBHOCTH CEIbX03 KynabTyp// OOpa3oBaHme M Hayka B HHTepecax
YCTOHUYMBOTO Pa3BUTHs: MEXayHApOJHAs HAyYHO-TIPAKTHYECKAsh KOH(PEPEHINs —
Tamkent (Y306ekuctan) 2016. — Coopuuk Te3ucos — C. 68.

53. HapbaeBa X.C., baduna A.E., BakupsseBa C.U., xymanmszosa I'.U.
Ananranusi XJIOMYaTHHKA K CTPECCOBBIM YCIIOBHSAM 3aCOJICHHBIX 1MO4B// ATpod
MYXHT y3rapuiid [IapOMTHJA €p pecypclapuHH Myxodasa KWIMII Ba yiapiaH

89



okuioHa (oifnananum Macananapu: PecryOnukaHCKHN Hay4YHO-IIPAKTHUECKHUH
cemunap — TamkenT (Y30ekucran), 2016. — C. 122-125.

54. Hap6aesa X.C., Jxymanuszopa [.U., 3akuppseBa C.U., Drambepaucs
HI.II. bBuokoHTponb 3a00NeBaHUN XJIOMYATHHKA HA 3aCOJCHHBIX I10YBaX//
CoBpeMeHHbIe TpPOOIEMbl TeHETUKH, T€HOMUKA M OuorexHomoruu: COOpHUK
Te3UCOB PecmyOnmKaHCKOl HayYHO-TIPaKTHUECKOH KoH(pepeHnnu — TammkeHT
(V30ekucran), 2016. — C. 162-164.

55. Narbaeva Kh. S., Babina A.E., Djumaniyazova G.l., Ikramova M.L.,
Rakhmatov B.N. Effect of the biopreparation with complex action RIZOKOM-1
and SERHOSIL on productivity of cotton variety Bukhara-9 on saline soils// Word
Cotton Research Conference-6: Abstract book of International Conference —
Goiania (Brazil), 2016. — P.138.

56. Djumaniyazova G.I., Zakiryaeva S.I., Narbaeva Kh.S., Babina A.E.,
Zaripov R.N. Prospects of the application of innovative microbial biotechnology in
agriculture// Science, technology and innovative technologies in the prosperous
epoch of the powerful state: Abstracts of papers of International Scientific
Conference — Ashgabat (Turkmenistan) 2016. — P. 402-405.

57. Hapbaea X.C., xxymanuszoBa I'.U., babuna A.E., Ukpamoa M.JL,
PaxmaTtoB b. H. DddextuBHocTs npumenenus Ouonpernaparos RIZOKOM-1 u
SERHOSIL nHa xyomuaTHWKE Ha 3acOJEHHBIX MouyBax byxapckoii oOmactu//
[IpobneMsI paIioHaIBFHOTO MCIIONB30BAHUS U OXpaHa OHOJOTHYECKHX PECypcoB
IOxnoro Ilpuapanes: CoOopHuxk Te3ucoB VI MexayHapoaHol HaydyHO-
mpakTudeckoi koHpepennuu - Hyxyc (Y3b6ekuctan), 2016. — C. 11-12.

Ne TAP 20160335. Iramm pusobakrepuit Bacillu ssubtilis BS-80 c
MONM(YHKIIMOHATBHEIMUA ~ CBOMCTBAMH  JUII  TOJyYeHHUs  OWomperapara
KOMIUICKCHOTO JIGHCTBHSI IPHU BO3JEIBIBAHUM XJIONYAaTHHKA Ha 3aCOJECHHBIX
nouBax/ Hapbaesa X.C., [xymanusizoBa I'.U., 3axupsesesa C.U., 3apunos P.H.//
24.08.2016 .

Ne TAP 20160334. Itamm pusobakrepuit Bacillus licheniformisBL-83 ¢
non(pyHKIMOHAIBLHBIME  CBOMCTBaMHM Ul IOJydYeHUs  Ouonpenapara
KOMIUIEKCHOTO JIGHCTBHUSI TNPU BO3JEIbIBAHUM XJIOMUYATHHUKA Ha 3aCOJEHHBIX
mouyBax/ Hapbaesa X.C., xymanuszosa I'.1., 3akupesesa C.U., 3apumo P.H. //
24.08.2016 .

Ne TAP20160336. IlItamm puzobakrepuit Paenibacillus polymyxaPP-113 ¢
MONM(GYHKIIMOHATEHEIMH ~ CBOMCTBAMHM UL TOJyYeHHs  OWompemapara
KOMIUICKCHOTO JICHCTBUS TPU BO3JACIBIBAHUU XJIOMYATHUKA HA 3aCOJCHHBIX
nousax/ Hapbaesa X.C., JLxymanussosa I'.U., 3akupssesa C.U., 3apunos P.H.//
24.08.2016 .

Ne TAP20160333. IlItamm pusobakrepuii Paenibacillus amylolyticusPA-118
¢ nonmu(pyHKIMOHAIBHBIMH ~ CBOMCTBAMH Ui IOJy4YCHHUs Ouorpenapara
KOMIUIEKCHOTO JIGHCTBHUSI TPU BO3JEIBIBAHUM XJIOMYaTHUKA Ha 3aCOJEHHBIX
nouBax/ Hapbaesa X.C., xymanuszosa I'.1., 3akupesiea C.U., 3apuros P.H.//
24.08.2016r.

90



Asropedepar «Y3MY xabaprapu» KypHAINIA TAXPUPIAH YTKAZHILIH.

Buuumu 60x84!/16. Pusorpad 6ocma yeymu. Times rapautypacu.
Iaptmu 6ocma Taboru: 4,5. Anaaun 100. byroptma Ne .

«Y3P daunnap Akagemusicu Acocuit KyTyOXoHacH» 00CMaxOHACH/1a YOI ATUIITaH.
Bbocmaxona marsmiu: 100170, TomkenT ., 3uénmnap kydacu, 13-yi.

91



