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KHPHUII (JoxkTOpauK qucceprausac AaHHOTALMACH)

Juccepranuss MaB3yCMHHMHI J0J3apOurn  Ba 3apypatu. Oxupru
Hwnapaa OyTyH AyHENA TYNPOKHM LIYPIIaHUIIM, KUIJIOK XYKaJIUTHMHUHT Ii100ai
MyaMMoJjapura aitnanu6 6opmMokaa. AHUKca, 0y MyaMMO KypFOK Ba SIpUMKYPFOK
UKJIUMTIa 3ra Oyiaran MamjakaTiapAa KaTTa TamBuinra cabad Oynmokna. Jynéna
TaxMHHAH 955 MJIH TeKTap ep Xap X Japaxaja Inypianrad 0yyim6', yau 1/3
kucMu  Na'  womnmapum 6mman  myprnanran.”  1ypoaHMm  KUIUTOK-XYKaJInkK
SKUHJIAPUHU TE3JMK OWiaH Aerpajauusra ydpammura onu6 kenaau. OkuOataa,
TYNPOK TapKUOUIaru MUKpOOUOIIEHO3 Oy3yaau, YCUMIIMKIAp MEbEPUIA YCHUILITaH
TYXTalau, TYNPOKHM Xa€TUW 3apyp XyCycHsTIapu uerapanad KyWwiaau Ba y
SAPOKCHU3 X0JaTra yTaau.

Yoy MyaMMOHM €UYUIITHUHT camapayiv WyJulapujiaH OupH, IIypra 4yuaamiig
YCUMIMK-MUKPOO CHUMOMO3MHM WIAK/UIAHTUPULI Ba YHU amManuérra Taa0uK
ATUILJUP. DByHMHr y4yH OHI caMapaiud ycyulapJaH Oupu, IyKKaKIH
YycuMIIMKIapaH, XyCycaH HyXaTAaH (oHJanaHull ycylu XucoOnaHagu. AMMO
HYXaT, TYNPOKHM LIYpJIaHULIMIAa yTa ce3rup. TymnpokK TapkuOuaarua Ty3lIapHU
MUKJOpUra OOFJIMK paBHIIa, YCUMIMKHU YHHO YMKUII COHM Macaiud, YCUMITUK
nact OVilnin Ba WIAW3 CHCTEMacd pPUBOXIIAHMACAaH KOJAAH, HWMMYHHUTETH
nacasiau, Oy 3ca, YCUMIMKHU Xap XWJ KacaJuTuKIapra Ay4op Kujaau, XaTTo HoOy
Oynmumura xam onu0 kenmagau. TympoKHH UIYPIAHUIIHN, AYKKAKIH YCUMIIHKIAp
Ounan puzoOuiinap opacuaard y3apo MyHocaOaTHU Oy3WJIMIIUTAa OJUO Kenaau.
Oxubatna, TyryHakJIapHU XOCHJI Oyiumm, atMocdepa XaBOCH TapKuOWmaru
a30THM (PUKCALMACU Ba HUTpPOreHasza (aosuiurd nacasav. XycycaH, LIYpJaHMII
TYI'YHaK OakTepusjiapHU KYTu1ad mramMmiIapuHu HOOya OYauiura oub Keaaad Ba
LIypJIaHraH TyHOpoKjiapja caMmapand CcUMOMO3 INak/UlaHMaiau. bynapnan
TalIKapH, HyXaTaa WIAN3 KacaUIMKJIapUHUA YaKUPYBUM (PUTONATOTEH 3aMOypyFiap
XaM KaTrTa MyaMMora ojau0 KeilyBuM OMMJ xucoOnaHaau. bab3u Husiapaa ynap
XOCWIJIOPJIMKHM Ba yHU cudaTuHu nacain® keTuimura cabaduu Oymaguiap.
Mabnymku, 0ab3d MHUKPOOPraHU3MIAp Xap XWi THIPOJIUTHK (epMeHTIap,
cuaepodopiap, HCN Ba Oomka Moaganap CHHTE3 KWIMIUIApU Tydaiiny,
¢uTomaroren 3aMOypyFiapHH YCUIIMHU OOCHMO KyWMII XycycHsThra ora
oynamwrap. Ilynmaii Mukpoopranu3MiapiaH SHT camapanucu, Pseudomonas
aBiogura MaHcyo Oynran Oaktepusimap OYnuO, ynap YCUMIIMKIApAa Xap Xl
CTpecClIapHU TMacaTupagu Ba aTpod MyXHUTHU Xap XU OMOTHK, Xamaa aOHOTHK
OMWJUTAPU TabCUPHUTa YMIAMIMIMTHHM oOluupaau. Ammo, Oy OaxkTepusiiapHU
pu300Man-TyryHak CUMOMO3MJArd poJid XO3Mpraya aHUKJIaHMaraH Ba YJIapHU
LIYpJIAaHTaH TYNPOK IIAPOUTHIA HYXAT YCUMJIMIMHM YCHUILIM Ba PUBOXKJIAHUIINIA
TabcUpU AXWM ypranunamarad. lly cababmu, mypra yupamian Ba camapazuop
OakTepus MTaMMJIAPUHUA KUIUPUO TOIMUII, yJIApHU LIYPIAHUII LIAPOUTUAA HYXaT
ycuMIMrura TabCUPUHU YPraHMII Ba yjap acocuaa YCUMIIMKIAPHM YCHUIINA Ba

! Szabolcs 1. Soils and salinization// In: Handbook of Plant and Crop Stress. — Edited by Pessarakli M. — New York: Marcel
Dekker, 1994. — pp. 3-11.

? Saxena N.P., Johansen. C, Saxena M.C., Silim S.N. Selection for drought and salinity tolerance in cool-season food legumes//
In: Breeding for Tolerance in Cool Season Food Legumes. — Edited by Singh K.B. and Saxena M.C. — Chichester, UK: Wiley,
1993. — pp. 245-270.



puBOXUIaHHMIIMAA (Aaod WMINTAPOK OTYBUYM caMmapagop Ba pakoOaTOapomT
Ouomnpenapatiap sipaTuiil, 0Ja3ap0d MyaMMoJiapaH XucoOiaHau.

V36ekucron Pecny6bimmkacu Basupnap Maxkamacuuuar 2013 jiun 27
maitnaru 142-con «2013-2017 inmnapaa Y36exucton PecnyGmukacunuar atpod
MYXUTHU MyXo(dasza KWIHII UIUIapU JAaCTypu» Kapopu Xamja Ma3Kyp ¢aoyuarra
Terunuid OomIKa MEbEPUU-XYKYKHI XyXKaTiapjaa Oenruianrad BasudaiapHu
amajira olMpuIIra ymoy JauccepTalus TaJIKUKOTH MyalsH Japaxaaa Xu3Mmar
KHJTaJI!.

TaakuKOTHUHT pecmy0/juKa (paH Ba TEXHOJIOTHSJIAPH PUBOKJIAHUIIU-
HHUHT YCTYBOP HYHAJMILIApUra OOFJIMKJIWIH. Ma3kyp TaIKHKOT peciryOimka
dban Ba TeXHONOTHWsUIAD PHUBOKIAHMIIUMHUHT V. «Kummox  xy»kanury,
OMOTEXHOJIOTHSI, HKOJIOTHUS Ba aTpod-MyXUT MyXxodazacu» yCTyBOp HyHaIWIIHra
MyBO(HK OaXkapuiraH.

Auccepranuss MaB3ycu OyiiMuya XOpPMKUN WIMHH-TAAKUKOTIAP LIAPXU.
HyxatHn XOCWIIOpPJIWTWMHUA OIIMPHUINTA WYHANTHPWITAH WIMHAM H3JIAHUILIAD
KAXOHHUHI €TaKud WIMUH MapKas3iapd Ba OJMM TablidM Myaccacajapu,
xkymnaaas, Indian Institute of Pulses Research (Xunnucton), International Crops
Research Institute for the Semi-Arid Tropics (Xunaucton), Centre for Legumes in
Mediterranean Agriculture (ABctpanus), Australian Centre for International
Agricultural Research (Asctpanus), Agricultural Research Centre at the
Washington State University (CILIA), Crop Development Centre at the University
of Saskatchewan (Kanama), Ayub Agricultural Research Institute (Ilakucran),
Northwestern Center of Biological Research (Mekcuka), Pasteur Institute
(®panuust), International Center for Agricultural Research in the Dry Areas
(Y36exucron), TomKeHT naBmaT arpap yHuBepcuTeTH (Y30eKHCTOH) OnHG
OOpHIMOKIa.

HyxatHu XOCUJIJOpAUIMHM OIIMPUIITA OWJ KaxoHAa oaud Oopuiran
TAIKUKOTJIAp HaTWXKacuAa KaTop, XKymJaJaH, KyHuJarn WIMUANA HaTWxKagap
OJIMHTaH: T€H MYXaHJUCIUTH YCyJJiapu €plaMulia HYXaTHH XOCHJIIOPJIUTUHU
OILLIUPUII, YPYF TaPKUOUIAru OKCUI MUKIOPUHU KYTapHUIll Ba YCUMIUKHUA Xap XU
KacaJuIMKJIapra YU IAMITATTUTUHA OLLIUPUII oyiinua MabJIyMOTJIap
tuzumiamtupuirad (Indian Institute of Pulses Research); cenexuus ycymiapunan
doitnananu0, HYXaTHM KYpPFOKYMJIMKKA Ba IIYpJaHUIIra 4YWAaMIIM HaBJIApU
ApaTHIITaH, XamJa HyxaT pusocepacuman TyryHak OakTepusuiap axpaTuo
OJIMHTaH Ba YJNAapHU a30TPUKcAlUs KapaCHUHU Ky4YaWTHPHUILNA aHUKIAHTaH
(International Crops Research Institute for the Semi-Arid Tropics); mykkakiu
VCUMIIMKIIApW JOHWHHWHT CH(pATUHU KYTapuIl yCyJUlapu, yJlapHH 3aMOypyF Ba
BUPYC KacaJUIMKJIAPUAAH, XaMmJa HemaToJanap Ba OOIIKa 3apapKyHaHAalapaaH
Myxohaza kunuin ycysurapu unuiad yukmirad (Agricultural Research Centre at the
Washington State University).

JlyHéna HYXaTHU XOCWIIOPJUTMHHU OIIMpHUII OVindYa KaTop, >KyMJlaJaH,
KyHugard ycTyBOop HYHalIMIUIApAAa TAaAKUKOTIAp o0 OOpMIMOKAA: HYXaTHU
XOCWJIZIOP HAaBJIApUHU ApATUII; XOCWIIOPIUTMHM Ba Xap XWJ KacaJUlMKIapra
YUJIAMIIMJIMTUHY  OLIMPYBYM camapajiop MHUKpPOO XaMKaMUSTIApUHM SIPATHUILL;
TyryHaK Oaktepusuiap €paaMuia camapajaop TYTryHaKjaap XOCHJ — KHJIMIIL
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HIYpJIaHUII [apouTiapuaa OaKTepUsUIApHU MOJEKYJSp a30THH Y3JIallTHPHIL;
OYKKaKIM-pu300Mai Ba accoOUMaTUB CUMOMO3 XOJIATUJATH  YCUMIIMKJIApHU
mIypjaHuIra OYJraH MOCHAIyBUHU Ky4aWTUPHUI;, HYXaT ypyFu cu(aTUHU
KYTapuIll; TeH MHXXEHEPUsICH Ba MHMKPOOMOJIOTMK MeToasap €paaMuia HYXaTHU
OMOTUK Ba aOMOTHK CTpEecC OMUJUIapra Yujamiid OYJraH JIMHUSIIAPUHU SIPATHUILL;
HYXaTHU TYpJIM XWI KacaJUIMKJIapra Ba 3apapKyHaHJanapra Kapiiu KypamluiuHu
TabMUHJIOBYM caMapaop METOJIap SPaTHILL.

MyaMMOHUHI JpraHWITaHJMK Japaxacu. Rhizobiaceae ounacura
KUpyBUM TyryHak Oaxtepusnapuu (Cammnazapos, 2003; Sessitsch et al., 2002;
Bouhmouch et al., 2005; Franzini et al., 2010; Assefa, 2012; Egamberdieva et al.,
2013), Ba Pseudomonas aBmomura MancyO Oakrtepusimapau (Axumona, 2007;
Weller, 2007; JIykarkun, 2009; Hassanein, 2009; Egamberdieva, 2012) 6ab3u-6up
XycycusiTiapu Ypraoumd uumkwirad. Pseudomonas wu 0ab3u  TypiapuHU
aHTUOMOTUK MoJanap, cuaepodopnap CHHTE3 KWIMIIM Ba HSpUMalaUTaH
docdarnapu YCUMIMKIAP YYyH €HTWJ Y3JIallTUpaJuraH makira yTkazuo Oepa
oymmu aHukjanrad (boponun, 1998). IllyHunrnek, puzobakTepusuiap acocuja
ouoyrutnap tanépnanran (Jxxymanuszosa, 2004; Moprys, 2009; CokosioBa Ba 0.,
2009; Damir et al., 2011). YOy mabiymotiapra kypa, Rhizobiaceae ounacura
KUPYBUM OakTepusuiapHd (aoa ImTaMmilapu, AYKKAKIA YCUMIIUKIAp OuiiaH
Oapkapop Ba (aon cumOMO3NIap XOCWJ KWJIaguiap Ba YCUMIIMKIAPHU €Tapiiu
MUKJIOpJa €HTWJI Y3IalTHPyBYaH a30T OMIIaH TabMHUHIIAK onaaunap. Rhizobiaceae
oujlacura MaHcyO Kyruiald mraMmiiap acocuaa JyKKakiId YCUMIUKIApPHUA Xap XUl
Typaapu yuyH Oakrtepuan yruriap («Hutparuny», «PuzoOun», «Puzoropduny)
ApaTHIIraH, aMMo Oy VYFUTiap, HIYpJlaHraH TyOpoKJapaa Xed KaHpai ¢oiina
OepMaciuru aHukJIaHraH. Pseudomonas aBnoaura KupyBYd OakTepusiapHu 0ab3u
Bakwiapu (OonpuHr, OyFIoi, Fy3a) PHUBOMXIAHUIIMHU Ky4aTHPUIIH, YyJIapHU
HIYPJIAHUINTA YUAAMIMIUTUHE OIIUPUIIY, MUHEpaJIIap OUJIaH TAabMUHJIAN OJIMILIH,
¢uronaToreH 3amOypyfinapra HucOaTaH OMOHA30PATIIMK XYCYCHUSITUHM HaMOEH
KWW ~ aHUKJIaHTaH. Pseudomonas  napHu — ycuMIuUKiIapra  HucOaTaH
O0apKapOpIALITUPYBUUIIMK XYCYCUSTIApH, XUIMa-XWil (U3HOI0T0-OMOKUMEBUI
MexaHu3miap acocuaa Hamo€H Oymuiu (boponun, 1998; Saharan, Nehra, 2011;
Deshwal et al., 2013), Oy wmexanusmiap — (UTOTOPMOHJIAP CHUHTE3H,
dbocharmobmm3zanus, (GuTONATOreHJIApHU OWUOJOTUK HA30paT KWIMIIK OWJiaH
Oornuk, xycycustnap Oaradcun ypraHwirad. AWHaH MaHa Iy XycCycusTiap,
Pseudomonas napuun 0ab3u MmTaMMIApUHU OWOYFUTIAp Ba Ouompemnapatiap
TapKUOHUra KUPUTHIL YIYH acoc OYInO Xu3MaT KUJITaH.

Anabuérnapna Pseudomonas Ounan Rhizobium OakTepusIapvHHA apajall
KyJIbTypaJlapuHM  HYXaT  VCUMIMTHAAa  TYTYHaKjiap  XOCWd  OYIUIIMHU
KYJaUTUPHINYA, VCUMIMKHHM IIypra YWUJAMJIMJIMTUHA Ba  XOCWJIOPJIMTUHU
OLIMPHUIIM XaKHJa MabIyMOTIap WYK. Xap XWJ MUKpOOpraHU3MIApHHU Qoiinanu
XYCYyCHUSTIApHU acocujia, UMUK acOCIaHraH MHUKpoOUoNpenapariap sipaTuiil, Oup
TOMOHJIaH yJap/aH KUIUIOK-XY>KaJMK aManuéTuaa goinananum, Hyxat Ba O0OIIKa
OYKKAKIM YCUMIIMKIApAaH LIYpJaHTaH TYNpoKJapaa XaM IOKOpU Ba cudatTiu
XOCHJI OJIMII MMKOHUSATHHU Oepca, OollKa TOMOHJIAH, LIYpJaHTaH TYNpOoKJapnaa
HYXaT ycrupuil, yinap OwiaH cuMOMO3/1a SIIOBYM PU300MIIApHU a30TdUKCAIUS
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KWW XYCYCUSTIAPUHUA OIIMPHII XUCOOWIAH, TYMPOKAA a30TJIM OMpUKMamap
TYIUTAIl Ba SPO3UsaH Cakjall UMKOHUSTH sSipaTHIral Oymyp sau.

Juccepranms MaB3yCHHUHI JHcCCepTalusi 0a’kKapwiral oOJIMH TabJauM
MyaccacaCMHMHTI MIMHI-TAIKUKOT HILJIAPHY OMJIaH 00FIMKJINTH. [{uccepranus
TaJKUKOTH Y36eKrCcTOH MIIIHIT YHHBEPCUTETUHHHT Ba XaJIKAPO HIMHI-TaIKHKOT
unutapu pexacuHuHr «ldentification of genetic variation and effective plant-
microbe association for salt tolerance in chickpea» Thalwitz Memorial Scholarship
IFAR — World Bank grant (2011-2012 iit.); UT/I-9-01. «Saru, pakobaTdapaomt
Ba peCcypcTexamMKop MHUKpoOHompenapatjaH KHUILIOK-XYKaluK aMaluéTuaa
doiinananuin arporexerMkacuHu unutad-unkumn (2012-2014 iiii.); 1-2012-30.
«Kopakannoructon PecnyOnukacu mapouTHaa YCUMIUKIAPHA XOCHUIIOPIUTUHA
Ba TYNOPOK YHYMIOPJIWTMHU OIIMPHUII MaKcauaa SHIU MHKPOOHOJOTHK
npenapariapHu xopui Kuwmmm» (2012-2014 iii.) MaB3ycuaaru aMaiuid JoiMuxa
aoupacua oaxkapuiras.

TagKUKOTHHUHT MaKcaau YCUMIIMKIAPHU YCTUPHUII XYCYCUSTUTA 3ra OyJraH
puszochepa MHUKpOOpPraHU3MIIAPU AacoCHlla IIYpJaHUII I[IAPOUTH]IA HYXATHU
XOCWJIZIOPIUTUHY OLIMPYBYM caMapaaop Ouomnpenapar spaTuiiiad uoopar.

TaagKuKOTHUHT Basudaapu:

HYXaT TyryHakjapu Ba puzocepacujan mypra Yugamid Ba YCTUPYBUAHIIUK
XycycusiTura sra OynraH OakTepusuiap KUAUPHUIL, aKpaTHO OJIUII Ba CKPUHUHT
KHJTHIIT;

HYXaTHU YCHUIIMHU Ky4aTHpyBUM pu300aKTepusuiapHu  Mop(dosoro-
KyJlbTypal Ba (IU3HOJIOr0-OMOKMMEBUI XYyCYCHSTIApPUHU YpraHuil, TaHaad
OJIMHTaH ITAMMJIAPHUA aHUKJIAIIL,

¢daos mraMMIapHUA YCTUPHUIIIHUA ONTUMAJ IIAPOUTUHU aHUKJIALLL;

LIy pJIaHTaH TyHpoKIapaa HYXaTHU YCUILIMHU Ky4YalTHUPyBYHU
pu300aKTepusIIapHA WIAKU3Aa Aad KOJUIIMHY YpraHul, ylapHu (UTOropMOHa,
HUTpOreHa3a Ba aHTU(PyHTran QaoJUTMTMHA aHUKJIAILL;

YCcTUpyBUM pu300aKTepUsIIapHU HYXaTHU (¢uTONaTOreHiIapura HucOaTaH
aHTU(YHTAl XYCYyCHSTJIApUHU YpraHui — ruapoiautuk ¢epmentiap, HCN Ba
cugepodopiap CUHTE3 KWIMIIUHU TaAKUK KUJIHILL

pu3o0akTepusiIapHu HYXaT OuiaH y3apo MyHOcaOaTIapuHU aCOCUN OMUIIH
cudaruaa, yaapHu WIIU3 dKCCYaTIapura XeMOTaKCUCUHU YpraHuIll,

HYXaTHU YCUIIMHU BAa PUBOKJIAHWIIWHU Ky4YaUTUPYBYM Ba YHU TYNPOKHU
OIYPJIaHUII [IApOUTHIA WIAN3 KacalUTMKIapJaH XUMOsS KWJIYBYHM, CaMapaid
mITaMMJIap acocua OuorpenapaTHu Taiépranl.

AHTH  OWompenapaT  OJMUIIHUM  OMOTEXHOJOTHSICMHM  Ba  MIUIATHII
HIAPOUTIAPUHUA aHHKJIAII, JabopaTropus pEerIaMeHTH, TEXHOJOTHK YW3MAaCHUHU
HIU1a0 YMKHUIIL,

TYOPOKHU IIYpJaHUII IIapOMTUAA SHTW sIpaTUiraH OuoIpenapaTHH
OMOJIOTHK Ba MKTUCOAMI camapaopJIuruHu 0axoJialll.

TagKuKOTHHUHI  00beKTH  cudartuia V36exucron PecniyOnukacu
TYHpOKJIapuaa YCTUPWITaH HYXaT TyryHaKJIapuJaH Ba pusocdepacuiaH axxpaTuo
oJiuHTraH Rhizobiaceae Ba Pseudomonaceae ownajiapura KUPyBUM TYT'yHaK Ba
puszochepa Oaxrtepusimapu, ICRISAT, (Ilatanuepy, XaimapaGan, XWHIUCTOH)
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xoauMu, ToKTop Subramaniam Gopalakrishnan ToMoHugaH OM3ra MHOM KWJIMHTAH
Rhizobium sp.-IC53 mrammu (OyHUHr Yy4yH OW3 yHTra V3UMHU3HU YEKCHU3
XypMaTUMU3 Ba MUHHATAOPJIUTMMUZHU OUNAMpaMu3); HyXaTHU 29 HaBH, yJaapaaH
Maxaumii  HaBnap: «Jaxongiry, «Xalima», «Uzbekiston-32», «Lazzaty,
«Zimistoni», «Mugqtadir», «Hisor-32», «Miroz», «CIEW-45», «Sino»; 4ernan
kentupuirad Ba Owsra Kyprok Paitonmapna Kunumok-xykanmuk TaakuxoTiapu
Omu6 OopyBunm Xankapo Mapkaz (ICARDA) xomumu npoktop Ram Sharma
TOMOHHWJAaH WHOM KwiWHraH (OyHMHT yd9yH OW3 yHTa Y3UMH3HU YEKCHU3
XypMaTUMH3 Ba MUHHATIOPIUTUMU3HH OWIiMpamMu3) Hyxat Hapnapu: «Flip 1-01»,
«Flip 1-04», «Flip 1-05», «Flip 1-19», «Flip 1-21», «Flip 1-22%», «Flip 1-29»,
«Flip 1-31», «Flip 1-33», «Flip 03-102c», «Flip 05-59¢», «Flip 03-74», «Flip 06-
102¢c», «Flip 06-66», «Flip 05-65», «Flip 06-124cy, «Flip 06-80c», «Flip 03-27cy,
«Flip 06-155¢c».

TagKMKOTHHHT mpeAMeTHM — HYyXar puzocdepa Ba TyryHakJIapJaH
OaKTepusUIapHU aXpaTHlll, CKPUHUHI KWIWII, TaHJIa0 OJIMHTaH IITaMMJIAPHU
HIypJaHradH TYOpOKJIapJa HYXaTHU YCUINM Ba PUBOXKJIAHUIINIA TabCUPUHU
aHUKJIAII; HYXaTHU YCUIIM, DPHUBOXJIAHUIIM Ba YHU WIAU3 KacaJUTMKIAPUHU
OMOJIOTUK  Ha3opaT KWIyBYM OMWUIAPUHM  aHUKJALI; TaHiaad  OJIMHraH
Mesorhizobium Ba Pseudomonas aBioajapura KUPYBUM, Ty3ra UHJAaAMIIH
MITAMMIIAP ACOCHJA HYXaTHU YCHINM, PUBOXKJIAHUIIMHU Ky4alTHUPYBUM Ba YHU
¢uTonarorexn 3amMOypyFiaap TabCUPUIAH XUMOS KMIyBUM OMompenapatr Taiéprari
pEerIaMeHTHHU SpaTHII Ba MILIA0-4YMKApHILI MIAPOUTHA CHHOBIApJAH YTKA3MIIL,
ouonpenapataad (oiliamaHUIIHU ONITUMAN [APOUTIAPUHHI AHUKJIAII.

TaakuKoTHUHT  ycyuiapu. TagkukoT kapaéHuga MHUKPOOUOJIOTHK,
OMOTEXHOJNOTUK, OWOKUMEBMUN, CIEKTPO(POTOMETPUK, MOJIECKYISIP-OHOJIOTHK,
xpomaTtorpaduk, arpokuMEBUI Ba OMOMETPHUK METOIapAaH (oiiaanaHuiIraH.

TagKMKOTHHUHT WJIMHUI AHITWJIMIY KylHaruiapad uoopar:

HIypJIaHraH TYNMpPOKIa YCraH HYXaTHU TyTYHakJIapuJaH Ba pusocdepacujaH
Pseudomonas Ba Mesorhizobium aBnoanapura KUPYBUM OakTepUsIIapHU
mTamMmmiiapu axparud osuHrad Ba ymapau 16S pPHK cuHm HykimeoTun kerma-
KeTnuru acocuga Pseudomonas chlororaphis-66 Ba Mesorhizobium ciceri-4
AKAHJIUTH aHUKJIAHTaH;

Oy OaktepusiiapHu pudaMnuimHra Oapkapop IITaMMJIapyd OJIMHTaH Ba
yIIapHU HYXaT WIAN3 CUCTEMACHTa KOJIOHUSJIAHUII XYCYCHUSITIIapH aHUKJIAHTaH;

oupunun mapta Pseudomonas chlororaphis-66 myxatma (aon TyryHakiap
xocus1 Oynumura épaam OepuIy, YCUMIMKHU UMMYHUTETHHH, XOCUJIOPJIUTAHA
Ba (¢uTomaToreH 3amMOypyFiapra HHcOAaTaH OapKapOPJIMTUHU  ONIMPHIIN
aHUKJIaHTaH;

Mesorhizobium ciceri-4 Ba Pseudomonas chlororaphis-66 mTamMmiapuHu,
HYXaTHU YCUIIM Ba PUBOMIAHMUIIMHUA Ky4aUTHPYBYM, Xamjaa YCUMIIMKIA WIAU3
KaCaJUTMKJIApUHU YaKUPyBUM (pUTONaToreH 3amMOypyfiapuHU OMOJOTHUK Ha3opar
KWJIMIIUTA )KaBoO OepyBYM OMUILIAp aHUKJIAHTaH;

OMpUHYM MapTa TypJUd XWJI HYXaT HaBJIapu Xap XuJ Tabuatra sra Oyirax
JKCCyAaTiap CUHTE3 KWWK (IIakapjap, KUCJIOoTajdap, aMUHOKHCIIOTaniap) Ba
yJIapHU Y3JIapUHUHT WIAW3 CUCTEMAIApU OPKAJIM CEKPELMs KUIHUIIN aHUKJIAHTaH;



WIIW3 SKCCyAATJapvHUA HWOHAIMAIITHPYBUM cMmojia — Dowex cakmaran
KOJIOHKaJa (pakuusiiapra axxkpaTuil opkaiu, 3 dpakuus: KaTUOHIM (TUCTUIUH,
apruHUH, JHM3UH, LHUCTEUH, CEPUH, IJIMIMH, aclaparuH KHCJIOTa, JIEHIUH,
M30JICUIIMH Ba aJlaHWH), aHUOHJIM (TJIOKOH, TaJJakTOH Ba MAaHHYPOH KHUCJIOTajlapH),
HelTpan (TI0K03a, rajakTosa, apaduHo3a, KCHiio3a Ba pud03a) OJIMHTaH;

anoxuaa QpakuMsUIapHU Y3UTa sKaJl0 KUJIMII XYCYCHSTH (QTTpaklus 30HACH
(cm): katnonm paxuus yuayH — 1,0; anuonnu — 0,6; neirpan — 0,8), ¢ppakuusiiap
WWFUHIMCUIa KaparaHaa (aTTpakuuss 30Hacd — 2,8 €M) [acT SKaHJIUTH
ucbornanrad. Katuonnu Ba HeWTpan (pakuusiapHd apalalliMacCHHHMHT Y3Ura
KO0 KWIMII XYCYCHSITH, KaTHOHJIM Ba aHUOHJIM (pakuusuiap apanamMachaaH
XaMmJla aHUOHJM Ba HeWTpan (pakuusigap apajallMAaCUHUHT Iy XyCYCHUSITUTa
HucOaTaH OaaHIPOK SKAHIUTY aHUKJTAHTaH;

OupuHuM MapTta TaHnad onuHraH Pseudomonas chlororaphis-66 Ba
Mesorhizobium  ciceri-4 mrTammiap acocuaa sSHrH - «lIceBmopu3zoOuH»
OuomnpenapaTH sipaTUira.

TagKUKOTHHHI  aMaJuil  HATWXKAJaApW  Kydujaaruinapaad — uOopart:
«IIceBnopuzoOun» ouonpenapaTuHu UIIa0-YuKapUITHU nJaboparopust
periiaMeHTd sparwiradH. Permament, cyOcTpaTHM, OMp BakTHM Y3uJa HWKKU:
Mesorhizobium  ciceri-4 Ba  Pseudomonas  chlororaphis-66  Gaktepus
IITAMMIIAPUHU SIXIIM PUBOXJIAHUIIUHA TabMHUHJIAW OJIAJUTaH TapKUOWMHU Y3ura
XOCJHUrUra acocianrad. Pernmament unutad-unkapum mapoutiapuaa (MUK «buo-
yrut» Ba MUUXK «Mangit mineral») cunoBnapgan ytkazwiran Ba 1000 kr
MUKJIOpJa OuomnpenapaTHy Taxxpruda HyCcXacu OJIMHTaH;

«IIceBnopu300MH OMONOTUK TpeNapaTHHU WIYpJIaHTaH TYMPOKJIapAa HyxaT
SKUHWTA KYJUTAIll CaMapaJ0pJINTiy» TAaBCUSHOMA SPATHIITaH.

TaagkuKOT HATWKAJAPUHUHT MINOHYWIMJIMIU. Xap OUp TagKUKOT
Taxpubanapu >Hr kKamuaa 3 maporadagaH YTKA3WITaHIUTH, Oy 3ca SHT UIIOHYWIN
Ba OapKapop HaTIWXKajJapHU Yypraya KUMMATHHU XHCO01a0 YMKUII WUMKOHUHU
Oepraniuru OWJIAH acoClaHraH. ODKCHEPUMEHTaNl MabiIyMOTiapra CTaTUCTHK
UIIOB Oepulll, XxaTo, ypTaua, MIIOHWIMIMK HHTEPBALUIApH, CTAHAAPT KOYUIILUIAPHU
xucobsmam STATISTICA 6.0 xommproTep AacTypd Ba CTaHIApPT MeETOJIap
épnamuia onud OopuiraH; MaTEMATUK AHAJIM3HU TYFPHU KeJIaJUraH METOMJIapUHU
TaHjamia,  TEeTMUOUIM  anabuériapaa — KeNITHUPWITaH — MypuKHOMaaplaH
doitnamanunrad. HaTwxkamapHu CTATUCTUK —aXaMHUSTUHU  aHUKJIANI  y49yH,
Creronentan T-KpuTepuiiCuHU XUCO01a0 YUKUITaH.

TagKUKOT HATWKAJTAPUHUHI MJIMMHA Ba aMaJiMil axaMusITH. TaJKuKOT
HATIDKAJITApUHUHT UMUK axaMusitu Mesorhizobium Ba Pseudomonas aBnogura
KUPYBUM OaKTepUsUIApHU  UIYpJIAHWII IIAPOUTHIA HYXaTHU YCHUIIM  Ba
PUBOKJIAHUIIMHU OapKapOpJallITUPHIL, Ba YHU (UTOMATOreH 3amMOypyFaap
YakdpaJuraH WIIW3 KacaJUIMKIApUIaH XUMOs KWIUILIard poju Oaradeun
Ypranu0 YUKUITaHJIUTYA OWJiaH OeJITvIaHTaH.

TaaKMKOT HaTWXKATAPUHUHT aMajuil axaMHsITH Jajia [IapouTHAa HYXaTHU
(Cicer arietinum L) mypiadrad Tynpokjiapja YdJIaMJIMJIMTAHA aHUKJIam Oyinya
CKpUHUHT uuuapu onub® Oopuiran. CHHaAIraH HYXaT HABJIAPUHU KYITYWINIH,
aBBa1 Y30EKHCTOH IIAPOMTH/IA YpPraHUIMarad. AMajra OLIMPHITAaH TaJKUKOTIAp
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HUXOSCUJA HYXaTHU LIypra 4uaamin OYiraH HaBjapu TaHjgad OJIMHTAH Ba yJap
Kopakannoructon PecnyOnukacuHUHT TaOUMIA IV pIIaHTaH TYNPOK MapOUTIapua
«IIceBgopu3o0un» OuONpenapaTMHU camMapaJopJIMTUHU  aHUKIam  Oyiinya
YyTKa3uiaraH TaxpuOanapaa wunuiatuirad. Hyxar ydyH YCUMJIMKHM VCHILIUHH,
PUBOXIIAHMUILIMHYA,  XOCWIJIOPJWITMHU  ONIMPYBYM Ba yHU  (UTONATOTEeH
3aMOypyfiap TabCUpUAaH OMOJOTUK Ha3opaT KWja OJYyBYM MHMKPOOHOJIOTHK
npenapatu — «[lceBnopuzobun» spatuirad. by ouonpenapaTHu HIILIA0-YUKAPUIL
y4yH Maxcyc TexHojorusi sparunrad. «llceBmopu300MH»HU  UIYpJIaHTaH
TYNpOKJIapJa XaM HyXaT/IaH IOKOPU XOCHJI OJIMII UMKOHMUHH OEpHUIIN aHUKJIaHTaH.
Hyxatnu mypra ummamum HaBnapu Ba «llceBmopu3obun» OuompenapaTuaaH
ApaTHIITaH HYpuUKHOManap acocuaa (GoimanaHuIl, KUIIOK-XYKadurud Y4YyH
ApOKCU3 Ae0 TONMWITraH TYNpOKIapAa XaM HyXaT dKuIl, Oy TEeXHOJOTHUsIaH
OoupHeua Oop cypyHkKacura (podgamaHuin 3ca, TYMPOK XOJIATMHU KalTa THUKIIAII
UMKOHUHU Oepuiin aHukjiIaHrad. «llceBaopu3o0uH» HIUTA0-YMKAPUIT YUYyH
ApaTWIraH TEXHOJOTMK YM3Ma, KHUIUIOK XY)KaJIUTH Y4YyH SIHTM MHUKPOO
npenapartiapy sipaTuiiga MoJeiab cudaTuaa UIUTATUIUII MyMKHH.

TagKuKOT HATHKAJAPUHUHI KOpuid Kuaumnumu. «llceBnopuzobun» 7,7
Miapa. Xyx/mn (Pseudomonas chlororaphis-66 — 4 mnpn. xyx/mi, Mesorhizobium
ciceri-4 — 3,7 mapa. Xyx/mn) V3P JlaBnaT KuME KOMMCCHSCH TOMOHHAAH
«V36ekucTon Pecry6nmkacH KHMIUIOK XyKAaTMTHAa WIUIATHII YYyH pyXcaT
STWITaH NEeCTULMANIAP Ba arpoXxuMukaTiap Pyiixatm» ra kuputunras (2016.09.02.
2-6/1-33). «lIceBnopn3o0un» OWompenapaTUHU HYXaT YCHMIIMTUHUHT (y3apros
BUIT KacaJUIUTMra Kapllyd KyJUIaHWITraHjaa camapagopaurd 83,3%Hu  Talukui
Kunub, wrypnanum mapoutuna «llceBmopu3o0uH» HYXaT YCUMIMTHHUHT
XOCHIAOPAUTHHA 22% Ta ONINIINTa UMKOHUHA OepIH.

TagKukoT HATHKAJAPUMHHMHI anpodaumsicu. TaakukoT HaTikamapu: 10
WIMHI-aManuii amkymaHza, 1y skymiaaaad 6 xankapo KoH(epeHlusia, XycycaH,
PGPR «Plant Growth-Promoting Rhizobacteria (PGPR) for sustainable
agriculture» 2 — Ocué xkondepenuuscuaa (Xuron, Ilexun, 2011), VII Xankapo
WwiMHuil-amanuii  KoHpepeHus «ArpapHasi Hayka — CEJIbCKOMY XO3SHUCTBY»
(Poccus, bapnayn, 2012), «finoBnapaan okuwioHa Qoiganmanuin Ba mMyxodasza
KWIMIIHUHT ~ MHCTUTYIMOHAN  Macananapu»  PecnyOnuka — uiaMuii-aMmanui
koH(pepenuacuaa (Tomkent, 2013), Atpod-myxuT Myxodazacu byTyH-kaxoH
KyHHUTa GarIIaHraH «Y36eKucToHaa aTpod MyXHTHH MyXo(ha3acH: yHH GyryHTH
KyHJard XOJaTh Ba PHUBOXKJIAHTHPUIN Wymapw» Ae0 arairaH WIMHANH-aManui
cemunapna (Tomxent, 2013), «Y36eKMCTOH TYIpPOK pecypciapH: XoOJary,
Myxodazacu Ba ynapjaH camapaiu (HougaTaHuIl UCTUKOOIIIap» 1e0 HOMIIAHTaH
PecniyOnuka wnmuii-amanuii  koHdepenmusiga (Tomxent, 2013), Regional
conference of young scientists «Recent trends in physical & biological sciences»
(Xunaucron, banramop, 2014), cryaeHTnap, acnupaHTiIap Ba €I OJUMIIAPHU
«JlomonocoB-2014» XXI Xankapo wimuii koHdpepenuuscuaa (Poccus, Mocksa,
2014), 20th World Congress of Soil Science (Kopes, 2014), crtyaeHTiap
aciupaHTiaap Ba €m oaumiapHu «Jlomonocos-2015» XXII Xankapo uaMmuii
koHpepenmusacuaa (Poccus, Mockga, 2015), «Soils of Uzbekistan and resource
saving technologies of improvement of their fertility» unmuii-amanuii cemunapa
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(Tomkent, 2015), «ATpod MyXUTHU V3rapullii NIAPOUTHAA €P PECYpCIapuHU
Myxodasza KWIMII Ba ylapAaH OKWiIoHa ¢oinananum macananapu» PecmyOnnka
uimuii-amanuii cemunapja (Tomkent, 2016) anpoOanusiad yTraH.

TaagkMKOT HATHXKAJAPUHUHI JbJOH KWIMHWUIIM. J[rccepTauus MaB3ycu
6yitnua kamp 29 Ta WIMHI MIUIap YON STHITAH, UIyNapAaH, Y30eKHCTOH
PecniyOnukacu Onuit aTTecTanus KOMUCCUSICMHUHT JOKTOPJIUK JMCcepTalusiiapu
acocHil MMM HaTWXKaJapUHMU YOIl 3TUIL TaBCHUS STWITaH WIMHI Hampiapaa 16
MakoJa, )kyminagan 13 Tacu pecryOnuka Ba 3 Tacu XOPHXKUH KypHaiapa Haip
ATHUJITaH.

JluccepTanMsIHUHT TY3WJIMIIM Ba Xa:kKMM. Juccepramus TapkuOu KHUPUII,
TypTTa 0600, Xynoca, QoiimamaHuiran agabuérnap pyixath Ba WIOBaJapAaH
nbopar. JluccepranusHuHT XakMu 160 O€THU TaIIKKII 3TraH.

JTUCCEPTALIMSTHUHT ACOCHII MAZMYHU

Kupum xucmuna yTKa3wiran TaAKUKOTIAPHUHT AO0J3apOJIMTK Ba 3apyparu
acocllaHraH, TaJAKUKOTHHHI Makcaau Ba Baszudanapu, OObEKT Ba MpeAMETIapu
TaBcu(IaHrad, pecnyonauka ¢paH Ba TEXHOJIOTUSIIAPU PUBOKIAHUIIMHUHT YCTYBOP
NYyHaIMIUIApUra MOCIWTA KypCaTWITaH, TaAKUKOTHUHI WJIMUW SHTUJIUTH Ba
amanuil HaTuxkanapyu 0a€H KUJIMHTaH, OJIMHTaH HATUXKAJTapHUHT UMUK Ba aMalui
axamMuaTd ouub OepwiraH, TaJAKUKOT HATHXKAIAPUHU aMaluETra »KOPUH KUJIHILL,
Hallp OSTWITaH WIUIAp Ba JAUCCEepTalMs TY3WIHIIM OYyiu4Ya MabIyMOTIap
KEJITUPUJITaH.

HucceprauustHudr «lIypaanummHn oJaMHM oM OyiM4Ya Ba HyXar
YCHMJIMTH KACAIMKJIAPUHU JABOJAIIAA HILIATHO Kypuwiran puszocdepa Ba
TYryHak Pseudomonas Ba Rhizobium apjoanapura KUpyBYM OakTepusjiap
XaKuaa agaduéT MabJayMoTJap mapxu» Je0 HoMJIaHraH OupuHUM OoOuma
YCUMIIMKJIApHU  OWOJIOTMK XUMOSI KWIMII, KUIUIOK-XY>KaJIMK SKUHJIApUHU
XOCWIIOPJIUTUHYN omupuil, Pseudomonas Ba Rhizobium aBnojajgapura MaHcyO
Oynran OakTepusjap oOpacujaH YCUMIMKIAPHU YCUIIIMHU Ky4YaWTHUPYBUU
OMOJIOTUK CTUMYJIATOpPJIAP, XaMm/la (PUTONATOTeH MUKPOOPTaHU3MIIAPHUA OMOJIOTHK
HazopaT KWIyBYM areHT cudatuga QolganaHuil, TYNPOKHU —IIYPJIaHUII
MyaMMOJIapy Ba YHU HYXaT YCUMJIMTMHU YCHIIM BAa PUBOXKJIAHUIIUIA TabCHUPH,
YCHMIIMKJIApAa Ty3JW CTPECCHH IOMIIATHII MakKCaauaa MHUKPOOpraHU3MIIaplaH
doiinananum  KUCTUKOOJUIApH,  YCUMIUKIAPHU  YCUIIMHUA  OapKapopioBUd
pU300aKTepUsIIApHU YCUIIMHA Ky4aWTUpHIL, OWOJIOTMK Ha3opaT YTKa3ull Ba
Ty3JIA CTPECCHH IOMUIIATUMII MEXAaHU3MIIAPM XaMJa XauMBOH Ba Nappa”aa
YUKUHIWIApUIaH OMOYVFUT onuinaa (GoigaJaltHuHT 3aMOHABUN XOJaTH aHau3
KWJIMHTaH.

JucceprauussHuHr «baKkTepUsATIAPUHUHT YCUIIUMHU KYyYalTHPYBYAHJIUK
Ba OMOHA30PATIIMK XYCYCHATJIAPUHU YPraHUII MeToAJapu» ae0 HOMIIaHTaH
UKKUHYM 000M/1a TAIKUKOT MaTepuasiapyu Ba METOAJIapU KEITUPUIITaH.

HyxaTtHu Xap Xua HaBJIapuHU Ty3ra YUAAMIWIUTH OViW4Ya CKPUHUHTH,
ypyrau 50 Ba 100 mmonb NaCl cakjiaraH Kymyii THOTOOMOTHUK CHCTEMajia, Ba
yeumnukHu mwiypaanradn tynpok (0-40 cMm uyKypiukaarud) OwiaH TYIAUPUITaH
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TyBaK4ajapaa YCTHUPHUILI OPKaJIu YPraHWITaH.

Hyxar wnmu3upa pakoOaT KoJIOHM3ATOpJiapyu OyiaraH OakTepusiiapHU
axpatumn yayH Kamuiosa Ba 6omkanapuu (Kamilova et al., 2005) metoanapunan
¢doitnananunrad. bakrepusuiapuu 10 Ta mTamMmMu axpatu0 OJIMHTAH Ba yJapHU
MOPGOJIOTo-KyIbTypall  Xamaa (U3M0Ioro-OMoKMMEBUM  TacHUpHU  ypranud
YMKWIraH. YpPraHwiraH Xycycustiaapura MyBoGuK 10 INTaMMHH XaMMacH
Pseudomonas aBnonura KMpUIIY aHUKJIAHTaH.

Tyrynak OakTepusiiapHU IITaMMIIAPH, HYXaTHU WHPHUK, MYIITH PAHIIH
TyTyHaKJIapuJaH axpatuiarad (3BaruHueB, 1991). AskpaTwiran mraMMIapHH
TO3AJIMTMHU aHUKJIAI YU4yH, TYTYHaK OaKTepHusuiap yuyyH XapakTepiu OyiraH TecT-
nakmyc-cytnaa yeum metoauaas (Temnmep Ba 6., 1991) doiigananunran.

Axpatu®  onmuHraH  Rhizobium Hu  Xap XM~ ITaMMJIapud  Ba
Pseudomonas sp.-66 HYXaTHU YCUIIM Ba PUBOXKIJIAHUIINWTA TAbCUPUHHU YPTaHUII
yuyH, 2012-2014 i TomkeHT JaBjiar arpap YHMBEPCUTETHUHHHI TakpuoOa
CTAaHIMSACH WIApOUTHAA Jlaja TaxpuOanapu YTKazwiraH. Ypyfra IITaMMIIAapHU
CyCIICH3MSIIapH OWIAH MILIOB GMpUInG SKiraH (xyxaiipa tarpu 1x10° xyx/mi
JlaH KaM OyJMaras).

Tanna6 onunran Pseudomonas sp.-66 Ba Rhizobium sp.-4 mrammiaapuHu
16S pPHK cuHM HYKJI€OTH] K€TMA-KETIUTH aHUKJIaHTraH. [lomuMepasa-3aHKkupiiu
peakius (IT3P) épnamuaa Pseudomonas sp.-66 Y4YH TVFpH
16SF: 5’-GAGTTTGATCCTGGCTCAG-3’ Ba TeCKapu
16SR: 5’-GAAAGGAGGTGATCCAGCC-3’ mpaiimepnap €pnamuga 16S pPHK
aMIUT (UK KATHHTaH.

bakTepus mramMmmiaapuHu MOPQOIOTO-KyIbTypall Ba (PU3N0I0T0-OHOKUMEBUI
tacHubu crannapt meroaukanap (['epxapar, 1984; HerpycoB Ba 6., 2005;
CwmupnoB, Kunpuanosa, 1990; Vincent, 1970) épnamuaa aHuKJIaHTaH.

Pseudomonas sp.-66 Ba Rhizobium sp.-4 mraMMIapuHu HYXaT YCUMIIMTUHU
YCUIIM Ba PUBOXJIAHUIIMHUHT Ky4YaWTUPYBUAHIIMK XYCyCUSTIapu Ypranuo
yukwirad. Mupommn-3-cupka kucinora (MCK) cunatesn Bano Ba Musarrat (2003)
METOJIM aCOCUa aHUKJIAHTaH.

baktepuss  mrtammiapuHu  sroHa  a3or  MaHOau  cudarupa  1-
aMmuHoOIMKIIonponaH-1-kapoon kucinora (ALIK) na VcummHM aHUKIam ydyH
terunum myxutna (Mesorhizobium ydyn - YMA MyXuTH, amMMO JIPOXOKH
AKCTPAaKTH Kywmwmimarad, Pseudomonas ydyyH — mnentoHcu3 arap) ALK Ba
(NH4),SO4 (mo3utuB HazopaT), sroHa a3oT MaHOaum €ku a3oT MaHOau
KyIuIMacaad (HeraTuB Ha30pat) YCTUpHO KYpUiraH.

Mrammnapun  spumaiinuran  gocharnapuu  sputuimn  xycycuaru [.C.
MypowmriieB myxutura spumaiiguran ¢pocdart cuparuaa Caz;(PO,), éku FePO,, éku
AlIPQO, apanamtupu® ypranu® YUKUIraH.

WNHTakT nykkak-pu3o0Man cucTeMajia HUTpOreHasza (haoJUTUTMHH alleTHIICH
MeToAu OwiaH aHWKJaHraH. Xocuj Oynran sTwieHHH Chrom-5 (Yexus) ras-
xpomatorpadusiaa anukianran (Tenmnep Ba 6., 1993).

Iypnanuin mapouTHaa MCEBIOMOHAANAP Ba PU30OMILIAPHU IITAMMIIAPUHU
OMOJIOTUK HA30paT KWIMII XyCYCUATIAPUHU YpraHull yuyH Fusarium oxysporum
f. sp. ciceris, Fusarium verticillioides, Fusarium oxysporum f. sp. vasinfectum,

13



Fusarium solani, Rhizoctonia solani, Alternaria alternata 3amOypyFiapumaan
¢doitnananunrad. duronaroren 3amMOypyFiapra HucOaTaH aHTarOHUCTUK TAbCUPHU
ypranuim  yuyyH OaKTepusUIapHU V3MV  nuHr «Mukpobuosioruss  Ba
ouoTexHoJorus» kKadeapacu, 0akrepusiap myseinaa cakiaanagurad: KR 083, KR
076, 3612, Ep 14, Tivi 7, Rif ep 17, Rube 1326, BB-135, TSAU-20 Ba nyxatHu
puszocdepacuiad Ba TyTyHaKJIapujaH axpatuiaran Mesorhizobium ciceri-4,
Rhizobium sp.-6, Rhizobium sp.-9, Pseudomonas chlororaphis-66 xamna ICRISAT
npodeccopu Subramaniam Gopalakrishnan taknum xunran Rhizobium sp. 1C-53
mramMmiIapuaal  GoimanaHwiIral. bakTtepusiapH aHTAarOHUCTHK  (paoyuuru
arapnu OJOKJIap MEeToAM OWiIaH TEKIIMPWIraH, Xamaa KylluM4a HyXaT ypyFura
1x10° KOE/mx tutpra sra Gyiiran cycleH3usiap OWIaH MILIOB GEepUIHo, ylapHH
onauHan 3amOypyraap (3,0x107 cropa/kr TYHmpoK) OGWIaH KacalUTaHTHPHITAH
TyNpoKJap/a, TyBaKyaiapaa Taxpuodanap oiaubd 6opuiras.

[Mrammaapan HCN cunaTes kwmmmm, Castric (1975) meronu €pmamuaa
anukyanrad. IlltamMmmnapau xutuHonuTHK (aosuru, Moreal Ba Relse (1969)
Meronau épaamuia, tumnaza daommuru TBun (Tween) caknaran Tect €paamuia,
npoteasa paosmuru Brown, Foster (1970) meroau OuinaH aHUKJIaHTaH.

['mokanaza  Qaoymmry  JUIMIARHUKIAPHUW — TJIyKaH  cyOcTpatiapuaaH
dorinanann6, Ypranuwnaran (Walsh, 1995). Toza 3onanu Xocwsi OYnIuIH,
cyOcTpaTHU NapyaiaHUIIMHUA KYpcaTraH.

[emmronaza ¢aommmuru Hankin, Anagnostakis (1977) metonu épaamunaa KMI]
(kapOOKCHMETHIILIEIUTION03a) cyOcTpaT cudaruaa OunaH aHUKJIaHTaH.

Mtammnapuu cunepodopnap cuuted Kuiauimu, Schwyn Ba Neilands (1987)
METO/I¥ OWJIaH aHWKJIAHTaH.

Mesorhizobium  ciceri-4 ~wmrammunu, Pseudomonas  chlororaphis-66
mTaMmMura HUcOAaTaH HYXaT WIAU3Wa KOJOHM3AIWSIAHUINTa paKoOaT KUJIHII
XYCYCUSTHHU TEKIIUpUIN Ba Oaxonam yuyyH Pseudomonas chlororaphis wu
pudamnuuuH-pe3ucTeHT mTamMmmu — 66R (pudbamnuiua 200 Mkr/mi) gaH
dholianaHuaTraH.

bakTepusiiapHu HYXaTHU WIAU3 SKCCyAaTiiapura XeMOTaKCUCUHU TEKIIUPUIILL
yUyH, 3KCCyAaTiiap YCTUPUITaH Maxcyc KUXO03JaHTaH YKCUKATOP/Aa TUCTUIIIaHTaH
CyBla HYXaT YCUMTAacH WIAM3UAAH €FUO OJIMHraH. JKCCyAariap BakyyM[a
KOHIEHTpiamTupmwimb, Dowex cMmonacu OuiiaH TYJIOupwiraH KoJOHKaaa 3
bpakuusira (KACIOTaIU, UITKOPJIM Ba HEUTpAIT) aKpaTHO OJIMHTAH, Ba XEMOTAKCHUC
yuyH Adler (1972) nu moaudukanms KWIMHTaH METOAUIAH (oW JaTaHUITaH.

«IIceBgopn3o0un» OuOMpemapaTiHd HYXaT XOCHJIOPJIUTUTA TabCUPUHU
Vpramum yuyH Kopakanmoructon PecmyOnmkacu, Amymap€ TyMaHWHUHT
IIYpJaHTaH TYOpPOKJIApU IIAPOUTHAA Jaja TaXpuOaiapu YTkaszuiarad. Taxpuda
MaiilOHM TYNpOFMHH 51eKTp yTkasyeuammur (V) — 568  MCwm/m
(MIUITHCHMEHC/MeTp) Ta TeHr 6yiaran. 400 MCm/M man DY ra TeHr 6YiaraH TYIpoK
mypaanran xucobnanaau (Paitan Ba 6., 2002).

Hucceprauusitnuar «Pseudomonas chlororaphis-66 Ba Mesorhizobium
ciceri-4 OaKkTepUsIAPUHUHT MOpP(}0JI0T0-KyJIbTYpal, ¢usuosoro-
OMOKMMEBMIA, YCUMJITUKJIAPHU YCHUILIMHUA KY4Yalu TUPYBYAHJIUK Ba
OMOHA30PATIMK XYCYCHUSITJIAPUHU YPraHumn 1e0 HOMJIAHTaH YYyuH4YM Ouluja

14



P.chlororaphis-66 Ba M.ciceri-4 mTaMMIapuHu HYXaT YCUMIIMTMHU YCHUIIM Ba
PUBOXJIAHUIIMHY SXIIMJIAII Ba NIYPIAHUII IAPOUTHIA HYXaTJa WIAU3 KacaJUIUK
KY3FaTyBud 3aMOypyfyiapra Kapiiu Kypamuiia (oiinaganuin MyMKUH SKaHIATH
UCOOTIIAHTaH.

L ypranean mynpokaapoa Hyxamuu 6av3u 2eHOMUNIAPUHUNHS ULYP2a
YUOAMAUTUSUHY CKPUHUHS KUTULU

Hyxatnu xap xun HaBnapu (29 HaB) ypyFiaapuHU yHMO YHKHUIINTA TYMPOK
IIYpJIaHUIIMHN TabCUPU YPraHWiraH. YPYFHM YHHILI SHEPIUsCH (IKWITaHJaH
keiinH 10-kyHIa), Ha30paT BapHaHTra Kaparannaa, HyxatHu «Sinoy», «Flip 1-01y»,
«Flip 1-04», «Flip 1-05», «Flip 1-19», «Flip 03-27c», «Flip 06-155¢» HaBnapuna
25% mact oskaHnuru aHukiaaHraH. Hyxataum «Jahongir», «Uzbekiston-32y,
«Lazzat», «Zimistoni», «Flip 1-22», «Flip 1-31», «CIEW-45» Ba «Flip 06-80c»
HaBJIApUHU YHUO YMKUIIM, TYNPOKAAard Ty3HH Mukgopu 100 mmonp ra TeHr
Oynranma xam Oomika Haiapra HucOatan sxmupok (40-45%) skannuru
aHuKIaHrad. 29 HaBnan 7 tacu, sbHU: «Jahongiry, «Uzbekiston-32y», «Lazzaty,
«Xalima», «Mirozy», «Flip 1-33» Ba «CIEW-45» HaBnapu umypra Yujamiid
HKaHJIUTY UCOOTIIaHTaH.

Tankukor HaTWKajdapu, LIYpJIaHraH LIAPOUTAA SHI IOKOPUM CHUMOHMOTHK
camapaJopJIMKIra JpHIIUII y4yyH, ajnbarra YCUMIIMKHM HaBUra 3bTHOOp Oepuiil
3apypJIMTMHU KypcaTraH.

Hyxamnu ycuwu 6a pugodcianuwiu Ky4atmupyeuu 6akmepusiapHu
CKPUHUH22U
Pseudomonas aénoouea xupysuu 6axmepusnapunu axcpamud onuuL 8a yiapHu
CKPUHUH22U
bakrepusinap apanammacu OWIaH MHOKYJSALMS KWIMHTAH YpyFAaH YHHO
YUKKaH Ky4aTHU KyM CakjiaraH THOTOOMOTHK CHCTEMaja YCTHPHUII OpKaJH,
camapalid KOJIOHHU3ATOpJIap aKpaTUO OJUII MyMKUH. By MeTOIHM KaWTapWIMILH,
wiau3aa ymoy 6akTepusiapHi KOJOHU3ALUUSIIAHUII XYCYCUSTUHU SXIITUIANRIH.
Ymby TankukoTiapja HyxaT WIAW3UAA KOJOHUsUIaHyBUM Pseudomonas
aBJOJMra KUPYBUM, MIYPIMKIra 4YuAaMiud OakTepusuiap aXpaTUIl  y4yH,
TYWUMHTUPUILI METOAW UIUIATWITAH. TYHUHTUPUIIHU 3-0MpacuaaH KEeWWH, HyXaT
winu3uaa KojoHusmaHyBun 10 Ta mramMM TaHna® OJMHTaH Ba  yJapHU
Mop(donoruk Ba (PU3NOIOT0-OMOKMMEBUN XYCyCUATIApU YpraHuO® YHUKWITaHIaH
cyHr Pseudomonas aBnogura MaHCyO SKaHJIUTH aHUKJIAHTaH.
VYnap opacuman, HyxaTra HucOaTaH O3HI caMapaaop IuTtamMm cudaruga
Pseudomonas sp.-66 Tannab onvHTaH.

Rhizobium asnoouea xupyeuu 6akmepusiiapuru axrcpamub o1uwl 8a yiapHu
CKPUHUH2U
Hyxar tyrynakiapugan 10 Ta TyryHak OakTepHsUlapHU IITaMMIIapUHUA
axpaTuO OJIMHTAH. YnapaaH Tamkapu 1 ta mramMmMmHu - Rhizobium sp. 1C-53
ICRISAT npodeccopu, Subramaniam  Gopalakrishnan Takgum  3Tras.
bakrepusutap YMA wmyxutuna ¢aoin ycran Ba 3-KyHJa paHT'CU3 Ba CYT PaHIJIN —
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OKHIN, MIWIMMIIWK TallKM KYPUHUIIMAAH TYTyYHaK OakTepusiapra YyXiarad
KOJIOHHUSIIIAp, XOocul Kuiraunnap. Jlakmyc-cytna yerupuiranna, 6akrepusiiap, 10-
14 cyTkajga MyXMTHM WIIKOPJAIITUPUO, KYKUII paHITa KUPUTraHiaap Ba THHHUK
3apao0CHUMOH  Xallka XOCWJI Kuwiranwiap. bapya mrammiap, JakMmyc-CyTna
YCTUpWITaHAa WXKOOMU HaTuXka OepraHiukiIapd Y4YyH YyJiapHuU Rhizobiaceae
owJiacura MaHcyO, TyryHak OakTepusiiapra KUpUTUIITaH.

[ItamMmiapHu HYXaT UIAU3KIA TYTYHAKIAp XOCHI KUJIUIINA Ba HYXaT ypyFura
SKUIIIAaH OJIMH HIUIOB OepuiraHia, YCUMJIMKHU YCHUIIM Ba PHUBOXKJIAHUIIUTA
KypcaTtagural Tabcupu Oyitnda CKpUHUHT yTKazuiara (1-pacm).
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Ocnamma: * p<0,05 na CTaTUCTUK aXaMUATIN

1-pacm. Hyxataunr «Xalima» HaBu WIAN3UIa Xap XUJI TYTYHAK
O0aKTepusJIaApH ITAMMJIAPU TaAbCUPHUAA TYTYHAKJIAPHU MIAKIJIAHWIIN.

CxpuHUHr Hatwxacuaa, Rhizobium sp.-4, Rhizobium sp. 1C-53, Rhizobium
sp.-6 Ba Rhizobium sp.-9 mrammiapu, SHT (Gaod Ba BUPYJICHT IITaMMIIAp
cudaTuaa, KeWMHTU TaxXpruOagap yuyyH TaHIa0 OJIMHTaH.

Taunab onunean WMAMMAAPHU OALA WAPOUMUOA HYXAMHU YCULUU 84
PUBOCIAHUUUSA MALCUPU
Kyiiunran wakcajg KecuMuga TaaKUKOTIap oOJu0 Oopumn Makcaauaa
2012-2014 iwmapna TOWIKEHT JaBiaT arpap YHUBEPCUTETH SKCHEPUMEHTAI
CTAaHIMSICHJA HYXaTHU YCHUIIM Ba PHUBOXJIAHUIIUIA TaHJIAHTAH IITaMMJIApHU
TabCUPUHU Ypranuiu Oyitnua fgana taxxpuodanapu onud 6opuiran (1-xaasan).
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bapua tannanran mrammnap: Rhizobium sp.-4, Rhizobium sp.-6, Rhizobium
sp.-9, Rhizobium sp.-IC53, HYXaTHU PUBOXJIAHUIIUTA Ba YHU XOCHJIJOPJIUTHTA
MKOOMH Tabcup KypcaTran. AMMo HYXatT ypyrura Rhizobium Ba Pseudomonas sp.-
66 apanmammMacu OwiiaH MIUIOB Oepuiranga, anoxunaa Rhizobium mTaMmmiapu
OwiaH WNUIOB Oepwiranjapra HucOaTaH, HYXaT WIAU3WAA TYTryHakKjIap COHU
KYIaUTaHJIUT A AaHUKJIAHTaH.

Macanan, ypyfra ¢akatr Rhizobium sp.-4 OunaH uWNUIOB Oepuirasjia,
TyryHaknap conu 67,2% omran Oyica ypyrra Rhizobium sp.-4 Ba Pseudomonas
sp.-66 apanamMacu OujiaH WIIJIOB OepruraHaa, Hazoparra Hucbaran — 77,4% ra
omraH. Hyxar ypyFMHM WKKH INTaMM apajiailiMacd OWjaH KOWHOKYJISIUS
KWINHTaHAa, pakat OuTTa mrTaMM OWJIaH WHOKYJSIHS KWIMHTAHTa KaparaHuaa,
MOSTHU Ba WIIN3HU y3YHIIUTH KYTIPOK OYITaHINTH Ky3aTHUJITaH.

®daxkar Rhizobium sp.-4 mTaMMmu OWIaH WHOKYJISIUS KWJIMHTAHIA, HYXaTHHA
NOSICH Ba WJIU3M, HazopaTra Hucbatan moc paBumaa 17,3 Ba 10,8% ra oprtran
oynca, Rhizobium sp.-4 Ba Pseudomonas sp.-66 ITaMMIapUHU apajaniMacu
OWIaH KOMHOKYJSIMS KWIMHranga Oy paxammap 22,6 Ba 28,6% HM Talukui
KUJITaH.

[Mynnaii kunmub, Rhizobium sp.-4 Ba Pseudomonas sp.-66 mTamMmiIapHu
apajlaliMacd HyXaT YPYFMHU KOMHOKYJSIMA KWJIUIIIAa OUp MyHYa camapaiu
XUC00JIaHNO, YCUMIIMKHUHT (Daosi YCHUIKM Ba PUBOXKJIAHUIIHNIA MXKOOUNA TabCHP
KWJIAAM XamJa HyxaT XOCWJIOPJIWTHMHM Hazoparra HucOatan 2,3-4,37 1/ra
OIIIUPUIITHU TAbMHUHIIANTH.

Tannab onunean 6akmepusi WMAMMIAPUHU UOeHMUDUKAYULCU

Unentuduxanus wkunum y9yH dHT (aon Pseudomonas sp.-66 mrammu
tannal onunran Ba yuu 16S pPHK cu ananus kununran. Hatuwxkana, Pseudomonas
sp.-66 mrTammu JIHK cuHu Oup KUCMUHHMHI HYKJIEOTH] KETMa-KEeTJIUTH
aHukymaHran Ba Oy kucmM GenBan wMabnymoTnapura kypa, Pseudomonas
chlororaphis ATCC 9446 (accession number AF094723) Gaktepusi Typu y4dyH
99% Vxmiam O0ynran. Pseudomonas sp.-66 mrtammu Pseudomonas chlororaphis-
66 cudartuna wuneHtudukanusa kKuiuHraH xamaa GenBank ga KX012005
(http://www.ncbi.nlm.nih.gov/nuccore/KX012005?report=GenBank) pakamu
OCTHJIA PyMXaTra OJIMHTaH.

Rhizobium OGaxTepUsCHHUHT ITaMMIapu opacuma 3Hr (aomm Rhizobium
sp.-4 ne6 tomunran. by mramman 16S pPHK cunu HykieoTus kKeTMa-KeTIMTH
aHukynaHranaa, y GenBan mabmymoTnapura kypa, Mesorhizobium ciceri cal81
(accession number NZ CM002796.1) Oakrepust Typu yuyH 99% yxmam OynraH.
Rhizobium sp.-4 mrammu  Mesorhizobium ciceri-4 cudatnna uaeHTHPUKANAS
KWJIWHTaH XamJa GenBank na KX012006
(http://www.ncbi.nlm.nih.gov/nuccore/KX012006?report=GenBank) pakamu
OCTHJIa PyHXaTra OJIMHTaH.
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Tanna6 onunean Pseudomonas chlororaphis-66 Ba Mesorhizobium ciceri-4
baxmepusi WmamMmaapuHu MopGoio2o-Kyaibmypai 8a u3uono2o-ouoKumeésu
xoccanapu

Pseudomonas chlororaphis-66 1mTaMMH KOJIOHUSJIADUHU KATTHK O3yKa
MyXHUTHA Ycranaara MopghoIoTHsICH:

1) MITA na (rymT-nenToHIM arap) — KOJOHUsIAp JOMPACUMOH, Yerapaiapu
Oup TEKHuC, 03pOK OYpTHO YMKKAH, THHUK dMac, MapKas3u SIIWI, Y€TJIApU OUYPOK,
MIWIAMIIAK, TAAMETPU 5-6 MM, CapuK-sAIui, (HIyopecleHIUsIaHyBIN, MyXUTTa
YUKAIUTaH TUTMEHT XOCHJ OYIWIIM Ky3aTHlagu. EIl  KONOHMSTAap OKpOK,
KyJbTypaHu €U OPTraH capu, ST MATMEHT XOCHJ OV aan.

2) 2% rnunepun cakyiaran MITA na - koJioHus1ap WUpUK, padrianuiu MITA
ra Kaparasjia Ky@winpoK, MyXHUTTa CapHUK-sIIIII MUTMEHTHU KYWIHPOK YUKAPaAIH.

3) Kunr b — capuk-smmi, QiryopeclieHIusUIaHyBYd TUTMEHT XOCHIT KUJIA TN,

Cyrok myxutna yerupunranaa, Pseudomonas chlororaphis-66 1omnka, KaTiam-
KaTjiaM IUIEHKA XOCWJI Kujaau, Kuimairan arapaa (MIIA) sca, kymnab, OyTyH
KUppajap, OUp TEKUC MTPUXJIAP XOCHIT KUIaau.

Pseudomonas chlororaphis-66 mramMmu Xykaipaiapu, XapakaTdyaH, TYFpH,
Maiisia, rpaMmMandui, adpod taékuanap, pazmepu: 1,6-1,7 x 0,6-0,8 mxm. IllTamm
(bayopecleHIIMAJIaHyBUM, MYXUTIAa OUp TEKHC TapKajaguraH MUTMEHT CHHTE3
kwianu. 42°C nan 6anana xapoparaa yemaiiau. 4°C na xKyna CeKUH PUBOXKIIAHAH.
Karanaza Ba okcupazara peakuus wxoOui. JleHutpudukamus KuiMaiau.
Aprununpaerujiponaza xocus kKuiagud. Caxapo3aHd JI€BaHra ailjlaHTUpa OJaju.
KenaTuna, TUIIETHH Ba KpaXMaJTHU THAPOJIA3 KUJIAIH.

Vaunu Yeumn yayn Pseudomonas chlororaphis-66 xap X1 yriepom
MaHOQBJIApWHU WIIATa OJaJu: TJIOKO3a, apabmHOo3a, KCWIO3a, caxaposa,
ManbTo3a, paddunHo3za, ¢GpyKTO3a, pamMHO3a, TaANAKTO3a, TIUIEPUH, OYTaHOI,
IeKCaHoJI, MAaHHUT, MPOMHUOH KHUCIIOTA, aHTPAHWI KHUCJIOTa, SHTAp KHUCJIOTa, O-
KETOrJIyTap KUCJIoTa, alerar, MUpyBar, JakTaT, nutpat, L-tuposun, D,L-neiun,
L-aprunun, D,L-anmanun, D,L-Banun, D,L-tpuntodan, L-npomun, D,L-nuzus,
D,L-cepun, L-acniaparus, ¢heHuIaianuH.

I'moko3a, kcuio3a, apabuHO3a, caxapo3a, (pyKTo3a Ba TallakTo3ajia
YCTUpHITaH1a, KUCIIO0Ta XOCHJT KUJIA IH.

Pseudomonas  chlororaphis-66  mrammuna, Mesorhizobium  ciceri-4
MTaMMUTa HUCOATaH aHTarOHUCTIIUK (PAOJITUTH UK.

Mesorhizobium ciceri-4 Hu 5-kyHnau KynasTypacu pasmepu 1,4-1,6 x 0,3-0,5
MKM Ta TEHT OynraH TaékuyacuMOH miakira 3ca. [lltamm, cmopa xocun Kunmaiiam,
rpamMMaHuii, obmurat a’pob. Arapiau MyxuTiapaa (HyxaTiu, TOpOXJH arap,
YMA) xyxalipa KOJOHUSJApHU, AYMAJIOK, TEKUC KOHTYypra 3ra, suITUPOK, OKpPOK-
TUHUK, A0 YUKKaH, muauMimuiin, 30°C ga 2-3 kynna quamerpu 2,0 — 2,5 MM
ra eraau. 4°C na )KyJ1a CEKMH PUBOKIIAHAIH.

MIIA pa sxmu ycaau, >KenaTHHA Ba KpaxXMaldHU THAPOJINA3 KHJIAoJIManIu,
Ka3eHH CakJjaraH arapJia ammia3a Ba OKCHa3a XOCHUJI KWJIMalau, TeHUTpUpUKaIus
KW  ¢gaonMsATAra dra  AMac, ypeasa Ba Karainaza (aongusTura ora,
EFCUBJIAaHTUPWIITAH CTEPUJI CYTIa VCTUpWITaHAAa MYXUTHH HOPIOHJIAIITHPAJIHU,
(dbayopecuieHT Ba ()eHO3MH MUTMEHTIApUHU CUHTEe3 KuiaMaiau. [lltamm Kyhinmaru
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yTIepol MaHOABJIAPUHYU UIIIATa OJIAJU: caxapo3a, TIKo3a, apaduHo3a, KCUII03a,
paMHO3a, MajibTO3a, JAKTO3a, MAaHHUT, COPOUT, OYJIBLIUT. A30T MaHOabiapu
cudatuaa: aMMOHMIIIM, HUTPATIM Ba aMUJIM a30TaaH Qoiinanana onaau. [lltamm
OpoMTHMOJI KVK KymuiaraH YMA MyXUTHHM CapuK paHITa YyTKazaau, Oy dca
KHUCJIOTa XOCHJI OYJIMIIMHU KYpcaTaiu.

Mesorhizobium ciceri-4 mrammua Pseudomonas chlororaphis-66 mrammura
HucOaTaH aHTArOHUCTIIUK (HAOJTUTH MYK.

Pseudomonas chlororaphis-66 ea Mesorhizobium ciceri-4 wmammnapru
VCMUpUWHU ONMUMAN Wapoumiapu

Pseudomonas chlororaphis-66 Ba Mesorhizobium ciceri-4 mTaMMIapuHu
ONTHMAaJ YCUII IIapOUTIApU aHUKJAHTaH. XyCycaH, Xap MKKana mTramMm XaM 4%
raua NaCl kymmiran MyxXyuTaa sXIu YcuO puBOXKJIAHUIIN aHUKJIAHTaH.

Pseudomonas chlororaphis-66 yayH ontuman Yycuin Xxapopatu - 34°C,
Mesorhizobium ciceri-4 yayn 3ca — 30°C.

Pseudomonas chlororaphis-66 uu ycumm yayH ontumain pH kypcarruuu 6,2-
7,5, Mesorhizobium ciceri-4 yayH 3ca — 6,0-7,5.

Pseudomonas chlororaphis-66 ea Mesorhizobium ciceri-4 wmammnapuru ycuwuHu
CMUMYILO8YU XYCYCUAMAAPU
Mrammmapun  UCK  cunres xuiummmapu, AlIK-meamunaza Qaosmnury,
spuMmaiiiuran  docdhartmapau  CYpwIMIIM - Xamaa a30T(UKcanus aKTHBIUTH
XyCyCHUSITIIapy YpraHuO YMKUITaH.
Xap MKKaja mTaMMIIApHU, TPUNTO(AH cakjiaraH Xamjaa Tpuntodan cakiaMaral
myxutaa xam ¢uroropmor MCK cuHTe3 KUIMIIHN aHUKJIAaHTaH (2-pacMm).

0,8
0,672 ——Tp- 0.6 10517 400 ——Tp-
=T R ose 05 | #----lg
o e To g
= 05 05T N z 04
S 04 50278 @ 0,3
303 0.357 "N a o
0,2 T gpo el © 02
0.1 0212\' 0,1
’ 0,133 0,108
0 T T T I | 0 | T T |
0% 1% 2% 3% 4% 0% 1% 2% 3% 4%
NaCl KoHUeHTpanusAcH NaCl koHneHTpanusicu
a 0

Ocnamma: * p<0,05 na cTaTUCTUK aXaMUSITIIN

2-pacm. bakTepusi mmraMmiIapuHu Xap xuJi koHmenTpauusia NaCl
HIITHPOKUIA TPUNTO(PAH KYyIINO Ba KYIIMACAAH YTKAZWITaH TaxKpuodagapaa
7 kyH kyabTuBanus keiud MCK cunre3 kuiaumu: a) P. chlororaphis-66,
0) M. ciceri-4
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®dutoropmon cunte3n NaCl 6ynmaran myxutnapaa $aon keuran Oyicana,
MyxuT Tapkuouaa 4% rada NaCl 6ynranna xam Oy XyCycHSIT WYKOTUIMAraHJIuru
AHUKJIAHTaH.

Pseudomonas chlororaphis-66 Ba Mesorhizobium ciceri-4 mrammnapu I'.C.
MypomiieBHH KaTTUK MyxuTuaa Xam cyrok 1,5% NaCl caxnaran NBRIP myxutna
xaM spumaiiauran gocdar oupukmanapuaan Caz(PO,),, FePO, Ba AIPO,4 sputHi
XycycusiTura aranap (2->xaapain).

2-KaaBaJ
P. chlororaphis-66 Ba M. ciceri-4 miTaMMJIapy HINTHPOKHUIA IPUMARIUTaH

docharaapuu punu
Cag(PO4)2 FCPO4 AlPO4
[ITamm Kartuk Cyrox Kartux Cyroxk Kartuk | Cyrok
MyxuT | MyxuT MYXHUT MYXHUT MYXUT | MYXUT
P. chlororaphis-66 156 2,19 143 1,47 0 1,29
M. ciceri-4 135 2,09 126 1,23 0 1,33

Ocnamma: * 30HaHU OKAPUIIT METOIM OMIIaH O0axoJlaHTaH, MM,
**Hazopataaru Mmyxutra HucOaTaH ¢pochariapHi KOHICHTPALUACUHUHT YpTada Ky TapHIUIIH.

TyryHnak OakTepusuIapHUHT OaKTEpPOUUIAp IMMAKINAA a30TPHUKCAIUS KA
XYCYCHSITHHH aHHMKJIAIl MakKcaauaa, Xap XWi HYxXaT HaBIApH ypYyFIapUHU
Mesorhizobium ciceri-4, xamna Pseudomonas chlororaphis-66 Ba Mesorhizobium
ciceri-4 apanammMacu OWJIaH WHOKYJISIIUS KUJWHTaHJAAH KEHWH XOocui Oynrax
WHTAKT JYKKAK-pU300MaJl CHCTEMAaHWHI HUTPOTreHa3a (aouIMrH TEKIIWIraHza,
MOHO WMHOKYJISAIMSATa HUCOATaH KOWMHOKYJISAIMS HATHXKAcHJa HUTPOTCHa3a
(daommuru 6anaHy YKaHIUTH aHUKJIaHTaH (3-)KajaBai).

by wmarwxanap, Pseudomonas chlororaphis-66 Ba Mesorhizobium ciceri-4
mTaMMJIapd HYXaT YCUMIMTH OwujiaH camapaid CHUMOMO03 XOCHUJ KWJIUIIUHU
KypcaTaiu.

3-kaaBaJ

Tyrynak-puzo0uas tusumaa ypyrau M. ciceri-4 mrammu Oujian Oup

maporaba xamaa M. ciceri-4 Ba P. chlororaphis-66 mrammiiapu OnJiaH

XaMKOPJIHMK/IQ HHOKYJISIIUSI KWJIMHTAH/Ia HUTPOoreHa3a (pao/lsiIuruHu

y3rapuiuu
M. ciceri-4 M. ciceri-4 + P. chlororaphis-66
Yceumnuk Yeumnuk
Hy Hutporenasa Hutporenasa
¥Xar HaBU WIan3a W31
T anap daomnury, TyryHaKnap daommury,
Yy MKT Ny/pacT./gac MKT Ny/pacTt./gac
COHH, JIOHA. COHH, JIOHA.
Xalima 494+3,90* 47+4,10* 72+4,98* 63+4,98*
Uzbekiston-32 18+2,37 26+3,22 31£3,22 4143,58
Lazzat 4543,22 42+3,90 59+4,10 58+4,73
Miroz 244322 19+2,37 35+3,22 36+3,22
Jahongir 33+3,58 37+3,22 49+3,90 54+3,90
CIEW-45 484+3,90* 51+4,10%* 63+4,98* 65+4,73
Flip 1-31 15+£2,37 25+3,22 26+3,22 47+3,90

Ocnamma: * p<0,05 na cTaTUCTUK aXaMUSATIIN
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PGPR époamuda mynpoxHu wypaanuul wapoumuod, Hyxamoa uious
KACANMUKIAPUHU YaAKUPY8UU (UmMonamozeH 3amoypyiapiu uHUOUPIanuu
Tanna® onuuran OakTepus IITaMMJIApUHU (GUTONATOTeH 3aMOypyFiIapHU
YCUIIMHU 4Yerapajald KYHUIl XYCYCHUSTHUHM TeKmupuoO kypunras. lltammmap, y
€xu Oy 3aMOypy¥Fiiapra HUCOaTaH MabJIyM JapakaJla aHTarOHUCTUK (DAOJUIUKIa 3ra
AKAHJIUTH Ky3aTuiraH (4->kajaBai).

4-:kaaBaj
duTonaroreH 3aMOypyFJIapHU YCHIIMHU OaKTepUsiap TabCUPHIA
HHTUOMPIAHU N
(MHrMOMpPIAHMII 30HACMHMHT PAAHYCH, MM)
duTomaroreH 3aMOypyFiIap

Baxrepus Fusarium . Fusarium . . . .
ITaMMITApH oxysporum F usarium oxysporum Rhlzocto.ma F usarium Alternaria
f.sp. ciceris verticillioides f sp. solani solani alternata

vasinfectum

KR 083 - 20+1,79 18+0,89 32+2,68* - 23+1,79
M. ciceri-4 28+1,55 30+£2,37* 31£2,37* 16£1,79 29+3,22%* | 34+£2.37*
3612 16£1,55 2942,37* 32+2,37 - 31£2,37 | 30£2,37*
Ep 14 - 16+1,55 26+1,55 15+0,89 30£2,37 | 31£2,37*
Tivi 7 - 18+1,79 33+2,37* 35+2,37 - 254+1,55
KR 076 - 14+0,89 - 30+2,37 27+1,79 | 2942 .37*
Rhizobium sp.-6 - 23+£2,37* 23+1,55 22+1,55 14+£0,89 | 23+1,55

Rifepl7 16£1,79 - 22+1,79 22+1,79 25+1,55 -

Rhizobium sp.-9 25+1,55 15+0,89 35+£2.37* 26+1,79 26+1,79 540,89
Rube 1326 18+1,55 - 20+1,55 24+1,55 22+1,55 17+1,79
P. chlororaphis-66 32+42.37* 23+1,55 34+2.37* 24+1,79 33+£2,37 | 29+£2,37*
BB-135 2542,37* - 22+1,55 19+1,55 16£1,79 | 22+1,55
TSAU-20 21+1,79 - 21+1,79 22+1,79 324237 | 24+£1,79
Rhizobium sp. 1C-53 - 18+1,79 18+1,55 254+1,55 21£1,55 | 20+£1,79

Ocnamma: * p<0,05 na cTaTUCTUK aXaMUSATIIN

AWHUKCa,

Mesorhizobium

ciceri-4 Ba Pseudomonas

chlororaphis-66

MITAMMJIAPUHUHT TEKIIMPHII Y4YyH OJMHTaH Oapua 3aMOypyfinapra HucOataH
daomnurn OanaHi »SKAHIUTH aHUKIAaHTaH. Pseudomonas chlororaphis-66 -
Fusarium oxysporum f. sp. ciceris ra kapuu 32 MM Ba Fusarium solani ra xapim
33 MM JuK 30Ha Xocws KwiraH OVica, Mesorhizobium ciceri-4, Fusarium
verticillioides (30 mm) Ba Alternaria alternata (34 MM) ra Kapiid Ky4id
AHTArOHUCT PKAHJIMTH Ky3aTHJITaH.

Dumonamozen 3aMOYpyIapHUu OUOI02UK HA30PAM KULY8UU OAKMEPUAl OMULIAD

Pseudomonas chlororaphis-66 Ba Mesorhizobium ciceri-4 1mTammiapu,
kymabd ¢uronatoreH 3aMOypyfiapra HucOaTtaH aHTU(YHTan ¢daosuIMKra sra.
Kyituna ¢Quronatoren 3amOypyfiapHH OHOJOTHK HA30paTUHUA TabMHHIOBYH
acoCuii OMHJUTAp KEJITHPHUIITaH.

Pseudomonas chlororaphis-66 Kyhiumaru MeTaOOJUTIAPHU CUHTE3 KUJIAJIH:
THAPOIUTHK (pepMmeHTNap (XuTHHA3a, LeiUToia3a Ba mporeaza) xamaa HCN (5-
xazasain). by mramm azot manbau cudaruna ALK nan doiinanana omamm, Oy 3ca,
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YCUMIIMKIIap/ia CTpPecC IMApOWTHA JTHICH XOCWJ OVIUIINHN IMacalTHPyBYH,
AlIK-neamunaza pepmenTH cunTe3 Ounan 6orauk. Mesorhizobium ciceri-4 HCN,
AlIK-neammuHaza (epMeHTHH Ba IIeJUIOIa3a CHUHTE3 KWiIaoidMmaiau. AMmo, Oy
mTamMM, HyxaT puszocepacuaa 3amOypyriapHu (aosmuruau 0ocud KyWyBuH,
rIII0KaHa3a, InMasa Ba mpoTeasa epMEeHTIApUHNA CUHTE3 KUJIa/IH.

S5-:kanBan
Pseudomonas chlororaphis-66 miTaMMUHU XUTHH TUAPOJIN3 KHJIUIIH
SU’CTHpI/Im BaKTH, CYT XUTUH TUAPOTUZUHUHT caMapazlopJn/Irpf’<
4 1,6
6 2.8
7 3.4
8 5,78

% =
Ocnamma: *- J0WKa MyXUTHH (XWTHH CaKJIOBYM) KOJOHMS aTrpoduia OKAPHII IHaMETPHHHU
KOJIOHHSI TMaMeTpra HucOaTu, MM/MM

Pseudomonas chlororaphis-66 Ba Mesorhizobium ciceri-4 mrammiiapan XAC
aHanu3 €paamunaa cuaepoopiap CUHTE3 KWIHIIK YpraHwiran Ba Rhizobium
meliloti HUHT TUTIOBOM MTaMMHU OwiiaH coymmTupwiran (6-xamaBan). Hatmxkana,
mraMmiaapau Gaon cuzpepodopiap CHHTE3 KWIMII XYCYyCHATH Ba 11y cababmiu
3aMOypyFiIapHU YCHUIIM YYyH Kepakiu OYiraH TyMpOKAard TEMHUPHH, 3aMOypyFra
eTr0O OOPHILKHYU YerapaJaHTaHJIUTU Ky3aTHUJIraH.

6-xanBaa
IHTammiapuu cugepodopJiap cunre3 KWIHIIMHA XAC aHAIU3H

XAC ananu3 (XaBOpaHT arap/ia JUMOH | XaJKaHUHT TUaMeTpH
[Itamm .
paHT XaJiKa XOCHUJI OYITUIIN) (cm)
P. chlororaphis-66 + 1,67£0,2
M. ciceri-4 + 1,53+0,4
R. meliloti + 1,70+0,3

Ocnamma: + XAC aHanu3 mwxoOuil SKaHIMTUHU KypcaTau.

PGPR Pseudomonas dakar ycuMiaukHu puzocdepacura KOJIOHU3AIUS
OynraHuJariHa YHra WKoOOUH Tabcup KypcaTaonaau. Mana 1y QukpHU
TeKIMUPUO KYpUIl Makcaauaa, pudaMnuimHra pe3ucTeHT Pseudomonas
chlororaphis-66R mrammuHM HYXaT puszocdepacusa THUIIOBOM KOJIOHHU3ATOP
mramM Ps. fluorescens WCS365 (Lugtenberg et al., 2001) Ounan pakoOar Kuia
onuuy ypranwirad. Harwxkana, 1,5% NaCl caknaran mapoutna Ps. chlororaphis-
66R (1 cM mmpnu3aa 10,5)(103 KOE), nyxar unau3uaa tunoBoi mrammaan (1 cm
AIan3aa 9,3)(103 KOE) saxmupok kosioHu3aus OV aHUKTaHTaH.

Mesorhizobium ciceri-4 mrammunan 1,5% NaCl mapoutna, HyXaT Wigu3nuaa
Pseudomonas chlororaphis-66R Ownan pakoOaT KWJIUIIMHU YpraHWITaH/a,
M. ciceri-4 KOE tutpu (1 cm unnusza 8,9x10° KOE), Ps. chlororaphis-66R (1 cm
AIan3aa 11,4)(103 KOE) ra mucbaran 6upo3 KaMpOK JKaHJIWTU aHUKJIaHTaH. by
HaTWXKanap, Xap HWKKajga ITaMM XaM HyxaT wiam3uaa (aon KOJOHHU3AIUs
OYIMIIMHYU, XaMJla XaMKOpJIHMKAA s1ad, TympokK MuKpodiopacu OmiaH pakoOar
KUJIAOJIUIIHU KYpcaTa/iu.
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baxmepusnapnu nyxam unousu skccyoamaapuea XemMomaxkcucu

TamkapugaH KUpPUTWITaH OakTEepUsUIApHU WIAU3/a KOJOHMSUIAHMILHU, Iy
OakTepusUIapHUA YCUMIIMKIa TAbCUPUHUHT camMapaopJIMTUHU KYpcaTyBUM acOCUM
ommiaup. Kononuzanusinu nactinabku 00CKUYM, OaKTepUsIapHU YCUMIIUK WIIU3U
TOMOH TaKCHCH XHCOOJaHaJu. XeMOoTakcuc (aoJIurd WJAW3 SKCCyIaTIapuHU
TapkuOu Ba Mukaopura 0oriuk. Lllynunr yuyn 6u3 uyxatau ukku: « CIEW-45y» Ba
«Hisor-32» HaBUHUHT WIAW3 DKCCyNATIapUHU TapkuOW Ba YJIapHU MHUKIOPUHU
aHWKJIaauK. by Taxpubanmapmaan OJauH MaHa NIy MKKH HAaBHH XOCHJIIOPIUTHTA
OakTepusIapHU Xap XWJI MTaMMJIapy OMJIaH WHOKYJISIIHS KYJIMITHUA TabCUPH JTajia
mapouTuaa YpranuO® duKwirad 3a4. Hatwkana, Xap MKKM HAaBHU XOCUJIOPJIATH
omran Oyncaga, «Hisor-32» wnaBuau xocungopinuru, «CIEW-45y»  HaBura
Kaparanja Jiesapiu 4 mapTa KaM 3KaHJIUTY aHUKJIAHTaH 3]IU.

Tankukor Hatmwkanapu, «CIEW-45» Ba «Hisor-32» HaBnapu Oup-Ompumax
CEeKpeUusIaHaUTaH WIAN3 IKCCYAATIapuHu MUKIOpU OYiinua (apK KUJIHILKHH,
xycycaH, «Hisor-32» HaBuna 0y xycycusar «CIEW-45» HaBura Kaparasja Iacr,
allHUKCa, SKCCYJATIapHU KaTUOHJIU (PPaKIUsCUHU MUKAOPH, ACOCAH TMCTUIUHHU
MUKJIOPH (Iespiu 2 MapTa KaM) XUCOOMIaH KaM IKaHJIUTH Ky3aTUJITaH.

Okccynariap cekpenuscugaru OyHaall ¢apk, OakTepusiiapHU HYXaTHU Xap
XWJI HaBlapy WIAU3JIapU TOMOH XEMOTAKCUC KyudWra TabCUp HSTTaHJIUTU
TAAKUKOTIAp acocuaa aHukjiaanrad. Macanan, «CIEW-45y Ba «Hisor-32» HaBiapu
SKCCYAATIApUHUHT OWp Xuin Muknopuna, Pseudomonas chlororaphis-66 Ba
Mesorhizobium ciceri-4 mrammnapuau «CIEW-45» HaBu yCcTyBOpIHMK OuiaH
y3ura «4akupagu». bynra ca6al®, Oy HaBmapHM 3KccyAariapu TapKUOHIaru
bpakuusuiapu  opacuaard y3apo HucOaT OynWImM TaXMWUH KuiauHTad. KelwHru
TagkukoTnapaa Pseudomonas chlororaphis-66 mrtaMvmu HYXaT SKccyAaTiiapura,
Mesorhizobium ciceri-4 Xyxalipanapura Kaparaiaa Te€3pOK XapakaT KWJIHIIHA Ba
Mesorhizobium ciceri-4 KOHIIEHTpalusicura TEHT OyiaraH KOHIeHTparusra 15
MUHYTHA eTuiiu, Mesorhizobium ciceri-4 3ca Oynra 30 MuH BakT capduamm
aHukynaran. Mesorhizobium ciceri-4 MTaMMUHM MaKCUMaJl X€MOTAaKCUCH Y4YYH,
dKCCynatiapHd Mukaopu 3,88 wMr/mu Oynca erapam  OynraH Oup BakTaa,
Pseudomonas chlororaphis-66 mrammu yayH Oy pakam 7,75 MI/MJI HM TaIllIKuj
KWJTaH Ba JKCCYyJATIapHU MHUKIOPU OLIMPWITaHJa XEMOTAKCHC TE3JIUTU Jespiu
y3rapmarad. Unau3 skccynatinapunu 3 (QpakiusiCHHU apanaiiMach, Xap HKKaia
MITAMMHHU XEMOTAKCUCH YIyH Xap KaHaal 2 (hpakiusHu apajanimMacura Kaparasia
YCTYBOppPOK  Oynran. Pseudomonas chlororaphis-66 mTtammu  yayH 2
bpakuusutlapHu  apajaliMacd opacuja KaTHOHJIM Ba aHWUOHIW (paKmusIapHU
apaJiaiMacy yCTyBOPPOK O¥yiica, Mesorhizobium ciceri-4 miTaMMu y9yH KaTHOHIIA
Ba HEUTpas Gppakusiiap apaiammMach YCTyBOPPOK OYTaH.

HyxatHu 2 HaBUHUHT WIAW3 3KCCyJaTiapW Xap Xujil HUcOaTma, Xap Xuil
KOMIIOHEHTJIAp cakjauau. banku, MaHa My KUMEBHUM MOJJAIAPHUA MabiyM
IPOMOPIMSAA UIITUPOK ATUIIM, Xap MKKajda HAaBHU WIAU3Napuaa OakTepusiapHU
caMapajiy KOJIOHM3alldsl OYJIUINMIa acoCUil posib YilHamum MyMKuHaup. Hyxar
wiau3uau Pseudomonas chlororaphis-66 mraMmu OWiiaH KOJOHUSJIAHUIIN, HYXaT
OwiaH TyryHak OakTepHUsUIapMHUA camMapalid CUMOMO3uJa Ba YCUMIIMKHU
durtomnaroreH 3aMOypyFiaapaaH XUMOs KWJIUIIAA MyXUM poiib VidHaau. [llynnai
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KWIMO, HYXaTHU Xap XWI HaBlapH, Xap XWI MUKIOpJa WIIW3 SKCCyaaTiapu
CeKpelysl KWJIUIIA Ba dKCCyAaTiap TapKUOWIarn KOMIOHEHTIApHU HHUCOATH Xap
xun Oynranmuru, dongany OaKTepUsUIapHU WIau3ra Kapad XeMOTaKCHUCHUHU
GaoJTMIMHU Xap XWJI JKAHJIWTUHU Oenrwiaiau, Oy sca, WIIW3HH OakTepusiap
OwyaH Xap XWI Japaxkaaa KOJOHHUSJIAHWIIWHU, OKUOATAa YCHUMIUKHHU COFJIIOM
PUBOXJIAHUO, Ce€p XOCUJT OEPUIITMHN aCOCUN OMUJIK Oy MO XyU3MaT KUJIaIH.

Hucceprauustauar — «IlceBmopu3odmn» — HyXar Y4YyH caMapaju
MHMKPOOHMOJIOTMK mpenapaTtw» 1e0 HOMJIAHTaH TYPTUHYM O00MAa NIypiaHTaH
mapoutuaa «llceBmopr3o0un» OuompenapaTHHU CaMapaOPIUTHHA TEKITUPHII
Oyiinua OJIMHTaH MaTepHAIIAPHYU HATIKAJIAPU KEITHPUIITaH.

Tanma® onmmHTaH MTaAMMIAp acoCHaa, HyXaT YYyH KOMIUIEKC TabCHpra 3ra
Oynran, camapagop Ouonpenapar spaTwirad. buonpenapatiu KOMILIEKC TabCUPH,
HYXaTHU YCHUIIM, PUBOXJIAHUIIMHU Ky4aTHpUIN Ba YHM WIAU3[Aa KacaJUIUK
KY3FaTyBUM (uTONaTroreH 3amMOypyFlapaH XuUMOS KWIMIIA OwiaH OOFIHMK
HKAHJIUTH aHUKJIAHTaH.

Yoy 6uonpenapat, HyxXaT ypyFura 3KUIIIaH OJUH UIJIOB OepUIl — OpKaJIU
UIUIATASIAAM Ba IIYpJaHTaH Xam/a MIypliaHMarad TynpoKiapaa XaMm I0KOPU XOCHIT
oJivil UMKOHUHU Oepaau. buonpenapatuu «llceBnopuzodun» («Pseudorhizobiny)
JleraH HOMH, yHTa acoc Oynran 2 Oakrtepusi: «Pseudomonas» Ba «Rhizobiumy
aBJIOaM HOMIapuAaH onuHrad. 3-pacmua «llcegopuzobun» Ouonpenaparu
Tal€paniHi TEXHOJIOTUK YM3MACH KeITHPHIITaH.

«IIceBgopn3o0uH»  OMOMPEMAPATHUHUHT  CAMapPaIOPJIUTHHU  AHHKJIAII
makcaguaa, Kopakanmoructon PecnyOmukacu, AMynapé TyMaHWHUHT TaOuui
HIYpJIaHTaH TyNpoKJIapua aja CHHOBU Taxkpubanapu yTkaszuira (2015 i.).

«IIceBnopuzobun» HyxatHu «Xalima» Ba «Uzbekiston-32» HaBmapuHUHT
xocungopiurunu 21,9% ra, «CIEW-45) HaBUHUHT XOCWIIOPAUTHHM 3ca 22% ra
omuprad. XyAau IIyHAal HaTWKajaap HyxaTHU OOIIKa HAaBJIapU1a XaM OJIMHTaH.

Hartwxanap, Tynpok Hamiurd OuiaH TYFpUAAH-TYFPU OOFIMK SKaHJIMTUHU
kypcarradn. Tympox KypuO Kosranga OuomnpenapaT OujaH KUPUTHITAH
OakTepusIap COHU KaMaiu0 KeTraH Ba YCUMIIMK XOCUJIIOPJIUTY TTacairaH.

«IIceBnopu3zoOuH» OuompenapaTUHA HWKTUCOAMN caMapacu XucoO0-KUTOO
KO yukwirad. Dur Oamann Hatwxka «CIEW-45» waBumga omuHrad - 1602000
cym, 2-Ypunaa uyxatau «Xalima» HaBuaa kyzatwirad - 1537000 cym.

«IIceBnopn300uH» OMIaH WIUIOB OEpWITaH HYXaT yPyFH TapKUOUIarH
acocWii 03yKa »JJeMEHTJIapu YpraHwiraHja, Ouompenapar HYXaTHHHT O3yKa
OMPIUTUHU OLIUPHUILIH, OKCUI MUKIOPH 5% ra; ér — 4% ra; yrneBomiap — 2% ra
OIITAHJINTY aHWKJIAHTaH.

V36ekucron Yeumnuknapuan Xumost Kwimmm Minimuii TagKuKOT WHCTUTYTH
(V3YXKUTUN) uu taxpuba yuactkacuza «IlceBmopusobuny Hu Fusarium
oxysporum f. sp. ciceris wakupaguran @y3apuo3 BWIT KacaJUIUTUIa Kapiiu
CUHOBIapJaH yTkazwiran. 1 T Hyxar ypyrura 70 xr «llceBmopuzobun» Ousax
UILIOB Oepuiiranja, OrornpenapaTHi OMOJOTUK camapanopiurd 83,3% HU TallKui
Kwirad. by pakamuu stanon npenapat — kuMéBui «ButaBakc 200 @D 34% B.c.k.»
1a onuHraH pakamra (86,1%) SKMH SKaHJIUTY aHUKJIAHTaH.
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Mesorhizobium ciceri - 4

Pseudomonas chlororaphis-66

Mupuk mox. xalBOH. YUKUHAUCH +
KU3MJT Kaaud. IyBOTYaHTHHHA THOPUTN

v v
«YMA» MyXUTH cakJjiaran «lenTonnu arap» MyXuTu Ba quOHI;%}/IggH ITOIZHKeTS
KOCSKIAp CaKIIaraH KoCsKIIap TTOTYJISTINSCH ( ) 1 m"ra 10 MmunT
¢ ¢ YyBOJTYAHT

«ITenToHnu mypBa» MyXuTH/Ia,
XOKMUHH KYTIalTHPHO
(dhepmenTalus ki (3 cyr,

«/lykkaknuiap KailHaTMacu»
MYXUTUAA, Xa)KMUHH
KYIalTHpuO PpepMeHTaus

buorymycHu nccuk xaBo €paamuia
55% namnukrada KypyTHII

34°C 1a) v

ki (3 cyt, 30°C na)

Menacca — 3-5%, CaCO;-3%, rymar

v !

kanus-3%,
MgS04-1%, K;HPO4-1%,
(NN4)6M07024X4H20-0,05%,
MnS04-0,05%, FeS04-0,05%,

P.chlororaphis — 66 mramMmmu
CaKJIaraH KyJbTypas CYIOKIUK

M. ciceri — 4 mrtamMmmu
cakJjiaraH KyJbTypal

cviokmk KOE 8x107 KOE 3.6x10°
KMILI-2% kymm0, buorymycHu

\ / MOIAUGUKAITHS KUJTHIIT

CyOcTpaTHu KyJlIbTypal *

CYIOKJIUTH OWJIaH DKHUIIT
20 MII/KT XucoOuIan Y-HypJlapu TabCHpHAA
1 crepunuzanus 2,5 MPan

30°C ma, 2 xadTa ycTupwir

v

«[1ceBnopu3006HuH»
M. ciceri-4 Tutpu — 8x10° KOE/T,
P. chlororaphis-66 turpu — 9x10° KOE/r

3-pacm. «IlceBropu3o0un» OMonpenapaTu TaiépJaliHi TEXHOJOTHMK YM3MACH

[Mynnait  kunuod, «llceBaopu3o0uH» HU OKOpU Japaxana OHOJOTHK
caMapaJIopJIMKra »dra JKaHJIWTM, YHU HYXaTHU (¢y3apyuo3 BUITUTA Kapllu
UCTUKOOJITM Ononpenapar ed araiira acoc OyiraH.

XYJIOCA

«Ilypnanuim  mapouThaa HYXAaTHUHT YCHUIIM Ba  PUBOXKIAHUIIWHU
Ky4aTUpUIga XamJa YyJIapHUHT WIIU3 KacaUTMKJIApUHU OMOJIOTMK Ha3opar
KWJIMIa pusochepa MUKPOOPTaHU3MIIAPUHUHT POJIM» MaB3yCHUIAru JAOKTOPIHMK
auccepranuscu Oyinya onub OopuiraH TaJAKUKOTIAp HaTWXKacuaa Kydujarua
XyJiocajiap TaKIuM 3THIIIN:

1. CkpuHMHT MeTOAM €pAaMMIa HYXaTHUHT pusocdepa Ba TyryHakjIapuiaH
LIYpJIAHUII [IAPOUTHAA HYXAaTHUHI YCHUIIM BAa PUBOXKJIAHUIIMHHA Ky4aWTUPYBYH
Pseudomonas Ba Mesorhizobium aBnonnapura Mancy0 OyiraH mypra 4uaamin
OaxkTepus MTaMMJIApU aXPaTUJITaH Ba TaHJIa0 OJMHTaH.

2. bakrepusinapuuar Mop(ooro-KynbTypadl Ba  (PU3MOIOTr0-OMOKUMEBUI
xoccanmapu ypranwirad. 16S pPHK anamus épmamupa Ttanmad onmMHTaH
mrammiapu Pseudomonas chlororaphis-66 Ba Mesorhizobium ciceri-4 cudaruna
unentudukanus kuimarad Ba GenBank na KX012005 Ba KX012006 pakamnapu
OCTHJIAa PYMXATra OJIMHTaH.

3. Pseudomonas chlororaphis-66 Ba Mesorhizobium ciceri-4 mTamMMmIapuHu
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ontuMain ycui mapoutiapu Ba yaapHuHr NaCl aunr 4% KoHIeHTpanusiga YCHIll
KOOWIUATH aHUWKJaHTaH. Pseudomonas chlororaphis-66 mTaMMHHM YCTUPHUILI YIYH
ontuMai xapopatu 34°C, Mesorhizobium ciceri-4 yuyn sca — 30°C. Pseudomonas
chlororaphis-66 Hu ycumu yuyH ontumai pH kypcarruuu 6,2-7,5, Mesorhizobium
ciceri-4 y4yH sca — 6,0-7,5.

4. Pseudomonas chlororaphis-66 Ba Mesorhizobium ciceri-4 mTaMMiapuHu
NCK Ba AllK-nmeamunaza cuHTe3W, spumaiiauran ¢ocdar OupurMamapuHu
DPUTHUIIM, HUTpOreHasa GaoJUIMIM, HyxXaT WIAU3KAA smad KeTaoJHIIH,
HIYpJIaHUIITa YNAAMIMINTY TyGaiiau, mypaaHuil MapouTHAa HYXaTHH YCHUIIU Ba
PHUBOKJIAHUIIINTA Ba XOCUIIOPJIMIINTa MKOOMH TabCUpP KUIIUIIIM aHUKJIAHTaH.

5. Pseudomonas chlororaphis-66 Ba Mesorhizobium ciceri-4
MITAMMJIAPUHUHT HYXaT WIAU3 KacaJUIMKJIApH 4YakupyBuu F. oxysporum f. sp.
ciceris, F. verticillioides, F. oxysporum f. sp. vasinfectum, R. solani, F. solani, A.
alternata dutomatoreH 3aMOypyfiapra HucOataH aHTU(YHraa XycycusTIIapu
YpraHWIraH.

6. HyxaTtHu spTa ycyB naBpuaa cekpeuus Oynaauran wijanu3 sKcCyAaTiapuHu
TapkuOW Ba MUKJIOpUM aHanmu3u yTKazwiraH. HyxaTHu xap Xui HaBIapuHU WIIU3
AKCCYAATIIADUHUHT ACOCHIl  KOMIIOHEHTJIApM aMHHOKHCIOTanap (TUCTHAMH,
apruHUH, JU3WH, LUCTEUH, CEPUH, TJIMUMH, aclaparkH KUCJIOTAacH, JEHIIUH,
M30JICHIIMH Ba allaHWH), IIaKap KucjaoTanap (TJIIOKOH, rajJakToOH, MAHHYpPOH Ba 2 Ta
aHukiganMaran kuciora Rf=0,56 Ba 0,62) Ba mrakapmap (TJIOK03a, TajdaKTo3a,
apabuHO3a KCWJI03a, pu003a) HKaHJIWIHW, YJIapHU MHUKIOPH Ba HHUCOATH HaBra
OOFJIMK  SKaHJIUTM aHUKJIaHraH. TamkapuaaH KupuTWiaaaurad Qonganu
OakTepusIapHA  KOJIOHM3AUMSUIAHWIIM  Y4yH  acoCcMil  oMuin  Oyirax
sK30MeTaboauTIap (TUCTUAMH, TIIOKOH KHCJIOTa, TIIOKO03a), YCUMIIMKHU CTpecc
mapouTiapra (IrypJiaHulll, KaCaIUK) YUAAMIIFJIMTUHU OENTHIay Ba OMIBOCHTA
HYXaTHU XOCWIJOPIUTHHU OLIUIINIa cabad OYIMIIM aHUKJIaHTaH.

7. bupyuHun MapTa Maxayului, miypra yujgamiid oaktepusuiap Pseudomonas
chlororaphis-66 Ba Mesorhizobium ciceri-4 acocuja HYXaT YpPyFUra JKHIIJIaH
OJITUH MIIJIOB OepuIlra MyJKajJlaHTaH camapaiop MUKpOOMOJOTUK Ouomnpenapar
— «IlIceBmopuzobun» spatwirad. «llceBnopu3oOuH» HYXaTHH YCUIIUM Ba
PUBOXIIAHUILIMHUA Ky4aUTUpaau xamja YHU ypTa Japaxaja mypiaaHraH TyIpoKaa
¢duronaToreH 3aMOypyFiap YaKUpaJAural Win3 KacaJUTMKIaApHUIaH XUMOS KUJIaaH.

8. «IlceBmopr300MH» sipaTUlll OMOTEXHOJIOTUSACH, WHUPHUK-IIOXJIH XaWBOHIAP
axjaTUAaH Kaau(QOpHHUS KU3WJI YyBOJUYaHTIapu TuOpuan Epaamuaa OHOTyMYC
ONIUII, yHM MeJacca, Kainuil rymaru, MuHepan Tty3iaap Ba KMI[ Ownan
apaJIallITUPHII, CTEpUIU3aNMsl KWnIl Ba yHAA Pseudomonas chlororaphis-66 Ba
Mesorhizobium ciceri-4 mTaMmiIIapuad MabiyM xapopaT Ba pH kypcarruumma
yeTupui OOCKUWIAPUHHU ¥3 WYHUra onaau. SlpaTwiraH TEXHOJOTMK perjamMeHT
000 «buo-yrut» Ba OO0 «Mangit mineral» KopxoHamapu ImapouTHaa CUHAO
Kypwiran Ba TacaukiaHrad. «llceBpopu3oOun» OuomnpenapaTuHu  HyXaT
EeTUIITUPHUIIAA KYyJUiam Oyinya aMaiuii TaBcusiap HWNUlad  YUKWITaH,
TaCIUKJIAHTaH Ba YOIl ATUJITaH.

9. «IlceBnopu300MH» HU  HYXaTHU  XOCWIJIOPJUIUHU  OIIUPHUIIAATH
camapajopauru Oaxonanrad. TaOuuii WYpraHraH TYNpPOKJIapuaa HYXaTHUHT
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«Xalima» Ba «Uzbekiston-32» HaBIapuHH XOCWJIAOPJIWTHA Ha3zoparra HucOaTaH
21,9% ra, «CIEW-45» wnaBuma 93ca, 22% ra oOmraHd KypcaTWIra.
«IIceBmopuzoOun» HU (y3apuo3 BUATra Kapiikd OHOJIOTHK CaMapaJopJiuru
Oaxosanrad Ba y 83,3% HM TallIKWJI SKaHJIUTH.
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AtabaeBa Xanuma HazapoBHa
JIOKTOP CEIbCKOXO035IICTBEHHBIX HAayK, Ipodeccop
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pacTeHui
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BBE/IEHUE (aHHOTALMS AOKTOPCKOM JUCCEPTALMHU)

AKTYaJIbHOCTh U BOCTPe0OOBAHHOCTH TeMbl Juccepraumu. B nocnenHue
roJibl MOYBEHHOE 3aCOJICHHE CTajJo OAHOW W3 Haubojiee OCTPHIX TII00aJbHBIX
po0JieM CeNbCKOro X03siiicTBa BO BcEM Mupe. OcoOEHHO 3TO KacaeTcsi CTpaH ¢
3aCYLUIMBBIM U MOJY3aCYLUIMBBIM KJIMMaToM. Tak B MHUpe ONpUMEpPHO 955 MiH
reKTap SBJISIOTCS 3aCONECHHBIMU' , U3 KOTODHIX HPHOIM3UTENHEHO TPEThS YaCTh
cumMTaeTcs 3acoleHHON uoHamu Na'. 3acoleHHme CrocoOCTBYET OBICTPOi
JErpaflaliii CeJIbCKOXO3SMCTBEHHBIX yroauu. [IpuunHoi 3TOrO sBisSeTcs TO, 4TO
MHOTHE CEJIbCKOXO3SUCTBEHHBIE KYyJIbTYpbl HE MOTYT HOPMaJbHO pAacTd B
3aCOJIEHHBIX MOYBAX, MOTOMY UYTO HAPYIIAIOTCS YCTOSBIINECS MUKPOOUOIIEHO3HI U
MOYBa CTAHOBUTCS MPAKTHUYECKH 0€3KU3HEHHOM.

OgHuM U3 JEHCTBEHHBIX MOAXOJOB [Jsi PEIICHUs JaHHOM MpoOsIeMbl
ABJISIETCSl CEJIEKIUMSI W BHEJPEHUE COJIEYCTOMUYMBBIX PACTUTEIHLHO-MUKPOOHBIX
CUMOMO30B Ha MpoOJEeMHBIX 3eMisiX. JIydlle Bcero st 3TOro moaxoasT 0000BbIe
KyJbTYphl, B YaCTHOCTH HYT. (OJIHAKO HYT OYEHb UYBCTBUTEJIEH K 3aCOJICHHUIO
nouBbl. B 3aBUCUMOCTH OT KOHIEHTpAIIMHU COJIEH B MOYBE 3HAUUTEIIbHO CHUXKACTCS
KOJIMYECTBO BCXOJOB, PACTEHHUS CTAHOBITCS HHU3KOPOCIBIMHU CO ciIab0 pa3BUTOU
KOPHEBOW CHCTEMOM, 3HAUUTEIHHO CHUKAETCSI UMMYHUTET, YTO B UTOT'€ IPUBOJAUT
K 3a00JI€BaHUSIM U THOEN pacTeHHsl. 3aCOJICHUE MOYBBI MPAKTUUYECKU HapyIIaeT
CUMOMOTHYECKHE B3aMMOOTHOIICHHSI MeEXAy O0OOBBIMH  KyJbTYpamMH U
puzobusmu. B pesynbTare cHmkaercss oOpa3oBaHUE KIyOEHBKOB, (UKcalus
aTMoc(epHOro a3oTa W HUTPOreHa3Has aKTUBHOCTb. B dacTHOCTH moOrubaror
MHOTHE IITaMMbl KIIyOCHBKOBBIX OakTepuii, 4YTo MemaeT (HOPMUPOBAHUIO
3 PEKTUBHBIX CUMOHO30B.

Kpome toro, Gombinyro mpobiieMy MpeacTaBiIsSiOT (DUTOMATOTEHHbIE TPHUOBI,
BBI3bIBAIOIINE KOpPHEBbIE 00JIE3HUW HyTa. B OTAenbHBbIE TOAbl OHU TPHUBOMASIT K
3HAUUTEIBHBIM MOTEPSIM YpOXKas M K CHUXKEHHUIO ero kadectBa. M3BecTHO, 4TO
HEKOTOpPbIE MMKPOOPTraHU3Mbl CHOCOOHBI TMOMAABISATH POCT (UTOMATOTEHHBIX
rpubOB 3a CYET TAaKUX CBOWCTB, KakK, NPOAYLUUPOBAHHE THAPOIUTUUYECKUX
dbepmenToB, cuaepodopoB, HCN u ap. Oqaumu n3 cambix 3G(HEKTUBHBIX B 3TOM
OTHOIIEHWH MHUKPOOPTAaHMU3MOB SIBJISIIOTCSI HEKOTOpbIE TMPEACTaBUTEIN poja
Pseudomonas, kOTopble Takke CIIOCOOCTBYIOT CHIYKEHUIO PA3IMYHBIX CTPECCOB y
pacTeHMid, TEM CaMbIM TOBBIIIAs WX YCTOMYMBOCTH K HEOIArOMpUsTHBIM
OnoTHYeCKM U abMOTHYEeCKUM (aKkTopaMm OKpykaromiei cpeapl. OHAKO 0 CHX
Mop HE $SCHO, Kakyld HMEHHO pOJIb MOTYT WUIpaTh JaHHbIE OaKTepuu B
pu300ManbHO-0000BOM cMMOMO3€, a TaKKe HE JIOCTATOYHO M3YYEHO UX BIIMSHUE
Ha HYT B YCIIOBUSIX 3aCOJEHHBIX MOuYB. B cBsi3u ¢ 3TUM moUCK 3PHEKTUBHBIX
COJICYCTOMUYMBBIX IITAMMOB KJIyOE€HBKOBBIX OaKTepUil U TCEBAOMOHA]], U3YUYEHUE
UX BIUSHUS Ha HYT B YCIOBUSAX 3aCOJICHHSI M CO3/IaHHE€ Ha UX OCHOBE
KOHKYPEHTOCIIOCOOHBIX OMOIpENnapaToB sl YAyUlIEHUs POCTA U PAa3BUTHS HYTa, a

! Szabolcs 1. Soils and salinization// In: Handbook of Plant and Crop Stress. — Edited by Pessarakli M. — New York: Marcel
Dekker, 1994. — pp. 3-11.

? Saxena N.P., Johansen. C, Saxena M.C., Silim S.N. Selection for drought and salinity tolerance in cool-season food legumes//
In: Breeding for Tolerance in Cool Season Food Legumes. — Edited by Singh K.B. and Saxena M.C. — Chichester, UK: Wiley,
1993. — pp. 245-270.
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Takke OOpbOBI C €ro KOPHEBHIMU OOJE3HSMH B YCIOBHUSIX 3aCOJCHHBIX TIOYB
SIBJISIETCS AKTyaJIbHOU 3aa4eH.

JlaHHO€ AMCCEPTALMOHHOE MCCIEAOBAHUE B OINPEACIICHHON CTETEHU CITYKHUT
BBHITIOJTHEHUIO 3a7a4, MPEeAyCMOTPEHHBIX B mocTaHoBieHuu Ne 142  KaOuHera
MunuctpoB Pecnybnmuku Y3o6ekuctan ot 27 mas 2013 roma «O mporpamme
JIeWCTBUH IO OXpaHe OKpykaroieit cpeabl Pecniyonuku Y36ekucran Ha 2013-2017
roJibl», a TaKkXke B JAPYIMX HOPMATUBHO-TPABOBBIX JOKYMEHTaX, MPUHATHIX B
naHHOM cdepe.

CooTBeTCcTBHE HCCJIEI0BAHUS MPUOPUTETHBIM HANPABJIEHUSIM PA3BUTHS
HAYKM M TeXHoJIoruil pecnyOjuku. JlaHHOoe wuccieqoBaHUE BBIIOTHEHO B
COOTBETCTBUHM C MPUOPHUTETHBHIM HAMPABICHUEM DA3BUTHsI HAYKW W TEXHOJOTUU
pecnyOnuku: V. «Cenbckoe XO3sIMCTBO, OMOTEXHOJOTHsI, SKOJOTHS M OXpaHa
OKPYXaroUIEH CPeIbD».

O030p 3apy0e:KHBIX HAYYHBIX HCCJIEJOBAHMHM MO TeMe JAUCCEPTAUM.
Hayunble wuccnenoBaHusi, HalpaBi€HHbIE Ha TOBBIIIEHUE YPOXAWHOCTH HYTA,
OCYUIECTBJISIOTCS B BEAYIIMX HAYYHBIX LIEHTPAaX U BBICHIMX 00pa30oBaTeIbHBIX
yupexJeHusx mupa, B ToMm unciie B Indian Institute of Pulses Research (Muaus),
International Crops Research Institute for the Semi-Arid Tropics (Muaus), Centre
for Legumes in Mediterranean Agriculture (ABctpanus), Australian Centre for
International Agricultural Research (ABctpanus), Agricultural Research Centre at
the Washington State University (CILIA), Crop Development Centre at the
University of Saskatchewan (Kananma), Ayub Agricultural Research Institute
(ITakucran), Northwestern Center of Biological Research (Mexkcuka), Pasteur
Institute (®panmus), International Center for Agricultural Research in the Dry
Areas (Y30ekucran), TalKeHTCKOM TOCYJapCTBEHHOM arpapHOM YHUBEPCHUTETE
(V306ekucran).

B pesynbrare wuccnegoBaHWii, MPOBEACHHBIX B MHpPE IO MOBBIIICHUIO
ypOXKaWHOCTH HyTa, TMOJY4YEHbl pAJl HAYYHBIX pE3ylbTaTOB, B TOM YHCIIE:
CUCTEMATU3UPOBAHbI JAHHBIE [0 TE€HETUYECKOMY VIYUIICHHIO HyTa JJs
MOBBIIICHUS YPOXKAWHOCTH U YBEJIMUYEHUS KOJMYECTBA O€JIKa B 3epHE, a TAKXKE I10
CeJICKIIMU COPTOB HYyTa, YCTOMUYMBBIX K pa3auyHbiM Oosie3HsaM (Indian Institute of
Pulses Research); Merogom cenekuuMud co3AaHbl YCTOMYMBBIE K 3acyxe U
3aCOJICHUIO COPTa HYTa, MOJA00paHbl aKTUBHBIE IITAMMbI KIIyOEHbKOBBIX OaKTEpHid,
Omarofmaps KOTOpbIM B KIyOe€HbKax HyTa TMOBBIINIEHA a30THUKCHUPYIOLIAs
aktuBHOCTh (International Crops Research Institute for the Semi-Arid Tropics);
pa3paboTaHbl METO/bI TMOBBIIMICHUSI KauecTBa 3epHa OOOOBBIX KYJIBTYpP, METOJIBI
O00prOBI ¢ WX TPUOHBIMU U BUPYCHBIMU OOJIE3HSIMH, HEMAaTOAAMH M APYTUMHU
Bpeautessimu (Agricultural Research Centre at the Washington State University).

B Mupe mo MOBBINICHUIO YpOXAWHOCTH HYTa IO PSAY NPUOPUTETHHIX
HampaBJCHU  MPOBOASTCS  MCCIENOBaHUS, B TOM  4YHUCJE: MOJy4YEHHUE
BBICOKOYPOXKaiHBIX ~ COPTOB  HyTa; co3gaHue dA(PPEKTUBHBIX MHUKPOOHBIX
COOOIIECTB, MOBBIMIAIOIIMUX ypoKail HyTa; U3ydeHHe a30THUKCUPYIOIIUX CBONCTB
OakTepuil M YyCUJIEHUWE aJanTalliid AacCOLMAaTHUBHBIX U 0000BO-pHU300MATIBHBIX
CUMOMO30B B YCJOBHMSIX 3aCOJICHMs; TIOBBIIICHHE KadyecTBa 3€pHAa HYTa;
MOBBIIICEHUE YCTOMYMBOCTU HYTA K OMOTUYECKUM U aOMOTHYECKUM CTpeccam, Kak
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Ipyd TIOMOIIM METOJOB TEHETHYECKOW WHXXCHEpUHU, TaK W TP TOMOIIU
MUKPOOHUOJOTUYECKUX METOJO0B; TOUCK HA(P(DEKTUBHBIX METOJIOB OOpHOBI ¢
00JIe3HSIMHU U BPEIUTEIISIMUA HYTA.

CreneHb W3y4YeHHOCTH TPoOaeMbl. Panee ObUIM H3ydeHBI HEKOTOpHIC
CBOMCTBA KIIyOCHBKOBBIX OakTepuil cemeiictBa Rhizobiaceae (Caumuazapos, 2003;
Sessitsch et al., 2002; Bouhmouch et. al, 2005; Franzini et al., 2010; Jida, Assefa,
2012;  Egamberdieva et al., 2013), a Takxke cBoiicTBa OakTepuid poja
Pseudomonas (Axumona, 2007; Weller, 2007; Jlykatkun, 2009; Hassanein, 2009;
Egamberdieva, 2012). VYcranoBimeHo, 4YTo HEKOTOpble BUIBI Pseudomonas
CIIOCOOHBI BBIIEISATh AHTUOMOTUYECKHE BEIIECTBa, CUAEPOGOpPHI U MEPEBOIUTH
HepacTBopuMbIe pocdatsl B ycBauBaeMyto pacrenusimu ¢opmy (boponun, 1998).
Puzobakrepun u3y4yeHbl C LENBIO MCIONb30BAHUS MX B COCTaBe OMOYyAOOpeHUi
(Ixymanusizoa, 2004; Moprys, 2009; Coxonosa u nip., 2009; Damir et al., 2011).
CornacHo 3TUM JaHHBIM, aKTHBHBIE IITAMMBI OakTepuii cemelrictBa Rhizobiaceae
CIIOCOOHBI 00pa30BbIBATH YCTOMUMBBIE U OYEHb AKTUBHBbIE CUMOMO3bI ¢ 6000BBIMU
pacTeHHUSMH, 00SCTICUNBAIOIINE PACTCHUS JIETKOJOCTYITHBIM a30TOM B JOCTATOYHO
Oonpmux KosnuecTBax. Ha ocHoBe Oaktepuit pona Rhizobium w Apyrux pojioB
ceMeiictBa Rhizobiaceae co3nanbl yaoOpenus («Hwutparun», «PuzoOuny,
«PuzotopduH») A pa3sTUYHBIX BUAOB O0OOBBIX KYJIbTYp, HO TMPUMEHEHHUE ITHX
IpernapaToB Ha 3aCOJICHHBIX TI0YBaX IMPAKTHYECKH HE TMPUHOCUT TNPUOABKU
ypoXxasi, a B cllydae MOPaKCHUS paCTEeHUN (PUTOMATOTEHHBIMH TpUOaMH HE
spdexktuBHO. B TO Xe BpeMs HEKOTOphIe MpENCTaBUTENU OakTepuil poja
Pseudomonas cnocoOHBI CTUMYIHPOBAaTh pPA3BUTHE CEIBCKOXO3SHCTBEHHBIX
KyJabTyp (OTypibl, WINEHHWIIA, XJIOMYATHUK), YBEJIUYHBAS COJICYCTONYHBOCTD,
MUHEpalibHOe  oOecreyeHue  pacTteHud, u  Ojaromaps  OMOKOHTPOIIIO
¢utonaroreHHpix ~ rpuboB.  CTumynsuus — oOeCreurMBaeTCs  Pa3IUYHBIMU
(bU3H0IOr0-OMOXUMHYECKUMU MEXaHU3MaMH, KOTOpBIC OTIHCAHBI B
MHOT'OUYUCIICHHBIX Hay4dHbIX paborax (boponun, 1998; Saharan, Nehra, 2011;
Deshwal et al., 2013). DTu MexaHU3Mbl BKJIHOYAIOT CHUHTE3 (DUTOTOPMOHOB,
dhocharmobmM3anuo U OUOJIOTUYECKUN KOHTPOJb (puTomaToreHoB. MiMeHHO 3TH
IICHHBIE CBOWCTBA SIBJISIOTCS MPUYMHOW WCIOJIB30BAaHUS HEKOTOPHIX OaKTepuit
pona Pseudomonas B coctaBe 6M0Oy100peHUI.

B HayuHOI nuTepaType NMpakTUYECKU OTCYTCTBYIOT CBEICHHUS O CTUMYJISIUH
oOpa3oBaHus KIIyOSCHHKOB, MOBBIIICHUH COJICYCTOMYMBOCTH PAaCTECHUN HYyTa M HX
YPOXAWHOCTH CMEUIAaHHBIMHU KyJbTypamu Pseudomonas w Rhizobium. TlosTomy
HEOOXOJMM TIOMCK HOBBIX COJICYCTOMYMBBIX PH30CHEPHBIX MHUKPOOPTAaHU3MOB,
CIIOCOOHBIX ~ CTHUMYJIMPOBATh POCT W  pa3BUTHE  HYyTa, OO0JaJaroIIMX
AHTATOHUCTUYECKHMMH CBOMCTBAMH TIO OTHONICHUI0O K (PUTONMATOTCHHBIM
MUKPOOPTaHW3MaM, BBI3BIBAIOIIUM KOPHEBbIE O0JI€3HU, U CO3/IaHHE HA UX OCHOBE
OwomnpemapaToB s HyTa, 3(PQGEKTUBHBIX [JIs1 TPUMEHEHHUS Ha 3aCOJICHHBIX
nouBax. OObeIMHEHHE IICHHBIX CBOWCTB JAaHHBIX MHKPOOPTaHH3MOB TPH HX
COBMECTHOM HCIIOJb30BaHUU B COCTaBE MHKPOOHMOJOTHYECKHX yIOOpEeHUH M MX
JaJlbHEHIIIee MCIOJIb30BaHNE B CEIIbCKOXO3SICTBEHHON MPAKTUKE MO3BOJHIIO OBI
MOJyYUTh TOpaszno Oojiee BHICOKHE ypokan OOOOBBIX, TaKMX Kak HYT, IMpHU
BBIpAIIMBAaHUH B 3aCOJIEHHBIX TouBax. C Ipyroil CTOpOHBI, BhIpAIIMBaHUE HYTa B
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3aCOJICHHBIX TIOYBaxX, IO3BOJSUIO Obl HAKalIMBaTh Aa30THBIE COCAUHEHUS U
NPEeIOXPaHITh TOYBBI OT D3PO3UH, Olarojaps BBICOKOH a30THUKCHUPYIOMIEH
CITIOCOOHOCTH pU300Hi, )KUBYIIIMX B CHMONO3€ C PACTCHHUEM.

CBsi3b TeMBbI JHCCEPTALMM € HAYYHO-HCCJIET0BATEIbCKHUMH padoTamMu
BbICIIET0 00pPAa30BATEJIbHOIO YUYpe:KIeHHs, T/ie BBINOJHEHA THCCEePTAIUs.
JluccepTalliOHHOE UCCJICIOBAaHWE BBIMOJIHEHO B paMKaxX IUIaHA Hay4dHO-
MCCIICZIOBATEILCKUX ~ pabOT MPUKIAAHBIX H  MEKIYHAPOIHBIX  MPOEKTOB
HanmonansHoro yHuBepcuteTa Y30ekuctana: «lIdentification of genetic variation
and effective plant-microbe association for salt tolerance in chickpea» Thalwitz
Memorial Scholarship IFAR — World bank grant (2011-2012 rr.); UAT-9-01.
«Pa3paboTka arpoOTeXHMKH NPUMEHEHUS HOBOTO, KOHKYPEHTOCHOCOOHOTO U
pecypcocOeperaroniero MUKpooromnpenapara B CeIbCKOX03sICTBEHHON PAKTHKE
(2012-2014 rr.); MUH-2012-30. «BHeapeHue HOBBIX MHKPOOHMOJOTHUYECKUX
NperapaToB sl TOBBIINICHUS YPOXKaWHOCTH PACTEHUH W IUIOJOPOAMsS TOYB B
ycinoBusix Pecny6nuku Kapakanmakcran» (2012-2014 rr.).

Leabio ucciaenoBanus sBisieTcs co3naanue dhdexTuBHOrO OHoNpenapaTa Ha
OCHOBE POCTCTUMYIHUPYIOIINX PU30CHEPHBIX MUKPOOPTAHU3MOB JJIsI TTOBBIIICHUS
YPO’KaiHOCTH HYTa B YCJIIOBHUSX 3aCOJICHUSI.

3axaum uccjaeI0BaHuA:

TIOUCK U BBIJIENICHNE OaKTepuil U3 KIIyOeHBKOB M pu3ocdepbl HyTa, CKPUHUHT
AKTUBHBIX IITAMMOB TI0 COJIEYCTOMYMBOCTU M POCTCTUMYJIUPYIONIEH CIOCOOHOCTH;

U3YYUTh  MOPQOJOro-KyJbTypajibHble U (PU3UOJIOT0-OMOXUMHUYECKHUE
CBOMCTBA POCTCTUMYJHUPYIOIIUX pPHU300aKTepuil HyTa, HIECHTUPUIUPOBATH
OTOOpaHHBIC IIITAMMBI,

OTIPECTUTh ONTUMANIbHBIE YCIOBUS KYJIbTUBUPOBAHUS AKTUBHBIX ITAMMOB;

M3YYUTh BBDKMBAEMOCTh POCTCTHUMYJIHMPYIOIMIMX PU300aKTEepUil Ha KOPHAX
HyTa B 3aCOJICHHBIX MTOYBAX, OMPEACTUTh UX (PUTOTOPMOHAIBHYIO, HITPOTEHA3HYIO
M aHTU(DYHTATbHYIO aKTUBHOCTD;

U3yYUTh aHTU(QYHTATBHBIE CBOMCTBA POCTCTUMYIHUPYIONINX PU300aKTEPHIA TTO
OTHONICHHUIO K (QHUTONMATOreHaM HyTa - MPOAYIHPOBAHHE THUAPOIUTUICCKIX
dhepmenToB, HCN u cuaepodopos;

M3YyYUTh XEMOTAKCHUC pHU300aKTepHii K KOPHEBBIM JKCCyaaTaM HYTa, Kak
OCHOBOTIOJIOTAIONIHH (DAKTOP MX B3aUMOICHCTBUSI;

pa3paboTath HOBBI Owomnpenapar Ha OCHOBE 3(PQPEKTHBHBIX IIITAMMOB
COJICYCTOMYMBBIX POCTCTUMYJIHMPYIOIIUX pU300aKkTepuil HyTa. M3yuuTh BIUsSHUE
Ouwormnpenapara Ha pPOCT, Pa3BUTHE, YPOKANHOCTh HYTa M €ro 3(PQPEeKTUBHOCTH B
O0oprOe ¢ (y3apuO3HBIM BHITOM HyTa B TIOJICBBIX YCJIOBHSX Ha 3aCOJEHHBIX
MOYBAX;

pa3zpaboTaTb  OMOTEXHOJOTHIO TMOJY4YEHHs] U  NPUMEHEHUS  HOBOTO
Owomnpemnapata - J1a0OpaTOPHBIM pETJIAMEHT, TEXHOJOTHYECKYl0 CXeMy Ha
MIPOM3BOCTBO M MPAKTUUYECKUE PEKOMEHIAIIMH TT0 UCTIOIh30BaHUIO OHompenapara
B CEJIbCKOM XO3SIICTBE MPH BBIPAIIMBAHUN HYTA;

OTIPENCTUTh OMOJOTUYECKYI0 M IKOHOMUYECKYIO A((HEKTHBHOCTH HOBOTO
OmomnpernapaTa Mpu BO3ACIbIBAHIH HYyTa HA 3aCOJICHHBIX TTOYBaX.

O0BbeKTOM HCCJIeJOBAHUS CITY)KUJIM TPEACTAaBUTEIN OaKTepwii cemeicTBa
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Rhizobiaceae, BblieneHHbIE U3 KIIyOCHBKOB HYTa, BBIPAIIMBAEMOT0 HA TEPPUTOPHH
PecnyOnmuku  Y30ekucTaH; mramMmM  Rhizobium sp.-1IC53 J100€3HO
peAoCTaBiIeHHbBIN TokTOpoM Subramaniam Gopalakrishnan u3 MexayHapoaHoro
WNHcTuTyTa MCCHENOBaHUS CENbCKOXO3SIMCTBEHHBIX KYJbTYp B IMOIY3aCYHUIMBBIX
tponukax (ICRISAT, Ilatanuepy, Xaitnapaban, Muaus), 3a 94T0 BRIpaKAeM €My
CBOIO MCKPEHHIOI 0JIaro1apHOCTh; OakTepuu pona Pseudomonas, BblI€JICHHBIE U3
puszochepbl HyTa, BBIPAIICHHOIO B  pa3idMYHbIX oOnacTsax PecnyOnuku
V36ekucran, a Takxke 29 COpTOB HYTa, U3 KOTOPBIX MECTHBIE copTa: «Jaxongiry,
«Xalima», «Uzbekiston-32», «Lazzaty», «Zimistoni», «Mugqtadiry», «Hisor-32y,
«Miroz», «CIEW-45y», «Sino»; nmnoptasie copta: «Flip 1-01», «Flip 1-04», «Flip
1-05», «Flip 1-19%», «Flip 1-21», «Flip 1-22», «Flip 1-29%», «Flip 1-31», «Flip 1-
33», «Flip 03-102c», «Flip 05-59¢», «Flip 03-74», «Flip 06-102c», «Flip 06-66,
«Flip 05-65», «Flip 06-124c», «Flip 06-80c», «Flip 03-27c», «Flip 06-155¢y,
mo0e3HO MpeaocTaBieHHble JokTopoM Ram Sharma u3 Mexaynapoanoro LlenTpa
CEILCKOXO03SIMCTBEHHBIX MCCIieIoBaHMi B 3acynuiuBbix paiioHax (ICARDA).

IIpeaMeTom mccieq0BaHus SBISUIOCH BbleNIeHHE OaKTepuil U3 KIIyOEHbKOB
U pu3ocdepsl HyTa, NPOBECHNE CKPUHUHTA, ONpeeIeHUE BIUSHUS OTOOPAHHBIX
ITAMMOB MHUKpPOOPTaHM3MOB Ha POCT M Pa3BUTHE HYTa B 3aCOJIEHHBIX MOYBAaX;
yCTaHOBJIEHHE (HAaKTOPOB, BIUSIOIMIMX HA CTUMYJSALMIO POCTa U Pa3BUTHUSl HyTa U
OMOJIOTUYECKUM KOHTPOJIb €r0 KOPHEBBIX 0O0JIE3HEHN CONEYCTOMYMBBIMU IITAMMaMHU
Oaktepuit ponoB Pseudomonas u Mesorhizobium, WCTIONb3yEeMBIX NI CO3AHUS
OwompemnapaTta;  pa3paboTka  Ja0OpaTOPHOTO  pErjiaMeHTa  TOJTY4YEHUS
Owormnpenapara W WCIBITAHUE €TO B MPOU3BOJICTBEHHBIX YCJIOBUSX; ONTHUMH3AIUS
YCIIOBHM TIpUMEHEHUs Ouompenapara, IOBBIIIAIONIETO YPOXKAWHOCTh HyTa U
3aIUIIAIOIIETO €r0 OT KOPHEBBIX 00JIE3HEH B YCIOBUSAX MOYBEHHOTO 3aCOJICHUA.

Metoabl ucciaenoBanusi. [Ipy mpoBeneHUM HCCIIENOBAHUN HCIOJIB30BAIN
MUKpPOOHOJIOTUYECKHE, OHOTEXHOJIOTMYECKHE, OMOXMMHYECKHE, CIEeKTPOo(dOTO-
METPUYECKHUE, MOJEKYJIIPHO-OMOJIOTHYECKUE, XpoMaTorpapuiyeckue, arpoXuMu-
YecKrue U OMOMETPUYECKHUE METO/IBI.

HayuyHasi HOBU3HA HCCJIeIOBAHMS 3aKJIIOYAETCS B CIIECIYIOIIEM:

U3 KIyOE€HBKOB U puU30C(Epbl HYTa, BBHIPAIICHHOTO B 3aCOJICHHBIX IOYBAX,
BBIJICJIEHbl POCTCTUMYJIMPYIOIIME IITaMMbl OaKTepuUid, OTHOCSIIMECS K pojam
Pseudomonas u  Mesorhizobium, KOTOpBIC METOIOM oTnpeIesIeHUsI
MOCJIEIOBATEIbHOCTH  HyKJIeoTuaHoro coctaBa 16S  pPHK  otHecensl
COOTBETCTBEHHO K Pseudomonas chlororaphis - 66 u Mesorhizobium ciceri - 4;

MOJTyYeHbl pupaMIUIUH-PE3UCTEHTHBIEC IITAMMBI 3TUX OakTepuil, 6iaronaps
KOTOPBIM YAQJIOCh OMPEICTUTh WX KOJOHU3HPYIONIHUE CIIOCOOHOCTH B KOPHEBOU
CUCTEME HYTA,

BIIEPBBIE YCTAaHOBJICHO, 4TO P. chlororaphis-66 cnocoOCTByeT aKTHBHOMY
KITyOeHbKOOOPa30BaHUIO Yy HYTa, a TaKXKe TMOBbIIIAET €ro HWMMYHHUTET,
IPOJYKTUBHOCTh U YCTOMYUBOCTH K (PUTONATOT€HHBIM Iprubam;

W3Y4YeHBbl pa3judHble CBOMCTBa mTaMMoB M. ciceri-4 w P. chlororaphis-66,
BIMSIIOIIME Ha POCT M pa3BUTHE HyTa, a Takxke (akTopbl, OTBEYAlOlIUE 3a
OMOJIOTUYECKUM KOHTPOJIb (PUTOMATOTEHHBIX TPUOOB, BBHI3BIBAIOLIUX KOPHEBbHIE
00JIe3HU HYTAa;
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BIIEPBBIE YCTAHOBJICHO, YTO Pa3IMYHBIE COPTA HYTa CUHHTE3UPYIOT SKCCYAAThI
paznuyHOM mpuponabl (caxapa, KHCIOTbl, AaMHHOKHCIOTBI) B  pPa3JIHYHbIX
KOJIMYECTBAaX U CEKPETUPYIOT UX YEPE3 KOPHEBYIO CUCTEMY;

nyTéM  (pakUMOHUPOBAHUS KOPHEBBIX OJKCCYJAaTOB Ha KOJOHKE C
MOHOOOMeHHOUM cMmosioll Dowex, monydyensl 3 ¢dpakuuu: KaTMOHHAs (TUCTUIUH,
apruHUH, JU3UH, LIMCTEUH, CEPHUH, TJIMIIMH, aclaparuHoBas KHUCIIOTa, JEHIUH,
W30JICHIIMH W aJlaHWH), aHWUOHHAs (TJIFOKOHOBAs, TaJaKTOHOBAsk U MaHHYpPOHOBAs
KHCJIOTHI), HEUTpasibHas (TJIFOK03a, TAIAKTO3a, apadruHO03a, KCUi103a U pu0o03a);

OTIPEIETICHO, YTO aTTPAarupyromas CroCOOHOCTh OTAEIBHBIX (DpaKIHi (30HBI
arTpakuuu (cMm): katuoHHas-1,0; aHuonHas-0,6; HelTpanbHas-0,8) HuUXKe, yeM
cymmapHas (3oHa artpakuun — 2,8 cm). CMech KaTHUOHHOW W HEWUTpaJbHOU
bpakumii obmagaeT 60jee BBICOKOW aTTParupyrolied CoCOOHOCThI0, YEM CMECHh
KaTHOHHOW M aHMOHHOM U CMECh aHMOHHOM U HEUTpaJIbHOU (hpaKuuii;

BIIEPBBIC HA OCHOBE OTOOpaHHBIX IMITaMMOB Pseudomonas chlororaphis-66 n
Mesorhizobium ciceri-4 pa3paboTtan HOBbIN Onomnpenapat «lIceBrnopu3o0un.

IIpakTH4yeckne pe3ybTaTbl MCCAEAOBAHUS 3aKIIOYAIOTCA B CIEAYIOLIEM:
pa3zpaboTan nabopaTOpHbII perjiaMeHT NOJIy4eHUS Ouornpenapara
«IIceBnopn300uH», KOTOPHIM anmpoOUpPOBaH B MPOU3BOACTBEHHBIX ycioBusix OO0
«buo-Yrut»y u OO0 «Mangit mineral», BbIIyIEH OMNBITHBIA 0Opasel
ouonpenapara B koaudectse 1000 kr;

paszpabotanbl pekomenmanmu «IIpumenenue O6uomnpenapara [lceBmopuzobun
IIPU [IOCEBE HyTa B 3aCOJICHHBIX MOYBAX).

JloCTOBEpPHOCTh Pe3yJIbTATOB HCCJIeJ0BAHUS OOOCHOBBIBACTCS TEM, YTO
KKl 3KCIIEPUMEHT MCCIIeI0OBAaHUS MPOBENEH HE MEHEE YeM B 3 TIOBTOPHOCTSIX,
YTO MO3BOJIUJIO HAWTH CpeaHuil Hanboiee JOCTOBEPHBII U CTaOMIIbHBIN pe3ysbTar.
CratucTuueckyro 00pa0OTKy OSKCIEPUMEHTAIBHBIX JaHHBIX OCYIIECTBIISUTH C
noMoibto KommbtoTepHoid mnporpamMmmbl STATISTICA 6.0 u crangapTHBIMU
METOJIaMH pacueTa OUIMOOK, CPEIHUX, TOBEPUTEIbHBIX HHTEPBAIOB, CTAHAAPTHBIX
oTkioHeHui. [lpu BBIOOpE NOAXONAIIETO METOJAa MAaTeMaTHYEeCKOro aHalu3a,
NPUMEHEHHOTO K pe3yjibTaTaM KOHKPETHOTO SKCIEPUMEHTA, PYKOBOJCTBOBAIUCH
pPEKOMEHJalMsMH, TPUBEJICHHBIMU B COOTBETCTBYIOLIEH JutTepartype. Jlis
OMpeaeeHUs] CTATUCTUYECKON 3HAYUMOCTU PEe3yIbTaTOB, BBIUMCIISIN t-KpUTEpUI
CTtprO/1€HTA.

Hayuynass M mnpakTuyeckas 3HAYMMOCTh Pe3yJIbTATOB HCCJIeT0OBAHUSA.
HayuHnast 3HaUMMOCTh pe3yJIbTaTOB UCCIEIOBAHUS 3aKII0YACTCA B U3yUECHUU POJIU
Oaxtepuit pona Pseudomonas n Mesorhizobium B cTUMYIALIUN pOCTa U Pa3BUTHA,
Y 3alIUTE HyTa OT KOPHEBBIX 00JI€3HEH B YCIOBHIX 3aCOJICHUS.

[IpakTiueckass 3HAYMMOCTh PabOThl 3aKIIOYAETCA B TOM, YTO B MOJIEBBIX
YCIIOBHSIX NPOBEIEH CKPUHUHI paziuuHbIXx copToB HyTa (Cicer arietinum L.) no
YCTOWYMBOCTU K 3aCOJIEHHUIO MOYBbl. MHOTHE W3 HCIBITHIBAEMBIX COPTOB HYTa
HUKOI/IA paHee HE BBbIpAIMBAIIA B YCIOBUSAX Y30ekucraHa. B pesynbraTe
0TOOpaHbl HauboJiee COJEYCTOMYMBBIE COPTa HyTa, KOTOpbIE MCIOJIb30BAIM JIJIs
npoBepku dddekTuBHOCTH Omomnpenapara «llceBgopu3oOuH» B  YCIOBHUAX
€CTECTBEHHOI0 3acosieHusi Ha Tepputopun Pecnyonuku Kapakannakcras.
Co3/iaHHbI KOMIUIEKCHBIM MHKpoOuosiornueckuii npemnapat «llceBmopuzoOun»
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JUIA HyTa Ha OCHOBE AacCOLMAllMd U3 COJCYCTOWYUBBIX PH30CPEPHBIX
MHUKpPOOPTaHU3MOB CIIOCOOCTBYET POCTY, PA3BUTHUIO U MOBBIIICHUIO YPOKAMHOCTH
HyTa, a TaKXe 3allMIIAeT €ro OT (PUTOMATOreHHBIX TI'PUOOB, BBI3BIBAIOIIMX
KOpPHEBbIE THWJIM B YCJIOBUAX 3acojieHus. Pazpaborana crienuanbHas TEXHOJIOTHS
NOJIyYCHHUs] JAHHOTO Ouompenapara. YCTaHOBJIEHO, UTO HCIOJIb30BAaHUE
ouonpenapara «llceBnopu300MH» MO3BOJSET BbIpAIUBaTh HYT HA 3aCOJEHHBIX
MOoYBaX W MOJy4YaTh MPHU 3TOM BBICOKHE ypOkKau, OCOOEHHO €CIU HCIOJIb30BaTh
IpU STOM PEKOMEHIOBAaHHBIE B JUCCEPTALMU COJEYCTOMUMBHIE COpPTAa HYTA.
BripamuBanue cojeyCTOMYMBBIX COPTOB HyTa C NIpUMEHEHHEM Ouompernapara
«IIceBmopu300MH» MO3BOJSET HCIOJIB30BAaTh YK€ MPHUILIEANINE B HErOJHOCTh
3acoJieHHble TOYBbl. Pa3paboTaHHas TEXHOJIOTMYECKas CXeMa MOXET OBITh
UCIIOJIb30BaHa KaK MOJENb ISl CO3JaHUS HOBBIX MHUKpPOOHBIX MpernapaToB AJis
CEJIbCKOT0 XO35MCTBA.

BHenpenne pe3yiabtaroB ucciaegoBanusi. buonpenapar «llceBnopuzoouny»
7,7 mapna. xka/mn (Pseudomonas chlororaphis-66 — 4 mupa. ki/mn, Mesorhizobium
ciceri-4 — 3,7 MIpJA. KJI/MJI) 3apEerUCTPUPOBAH Ha 3acelaHud [ OCXMMKOMUCCUU
PVY3 u Bkmou€H B «CnHCOK MECTUIMAOB M arpOXMMHKATOB, Pa3pelI€HHBIX AJIs
NPUMEHEHHUSI B CEJIbCKOM Xxo03siiicTBe PecmyOnuku Y3o6ekucrtan» (2-6/1-33 or
09.03.2016). DddextuBHocTs Ouompenapata «llceBmopuzoOuH»  MPOTUB
¢dy3apuo3Horo BuiTa HyTa coctaBuia 83,3%. «IlceBgopu3o0un» crocoOCcTBOBA
MOBBIIICHUIO YPOKAMHOCTH HYTa B YCIOBUSX 3acOJIeHUs Ha 22%.

AnpoGanusi  pe3yabTaToB  HccjaeqoBaHuA. (OCHOBHBIE  IOJIOKEHHUA
AUccepTaly TIpeacTaBieHbl Ha 2-i Asmarckoil koHdepenuuu PGPR «Plant
Growth-Promoting Rhizobacteria (PGPR) for sustainable agriculture» (Kwurai,
[lexun, 2011), VII MexnyHapoaHoil Hay4qHO-TIPAKTHUYECKONH KOH(pEpEeHLIUH
«ArpapHas Hayka - cenbckoMmy xo3siictBy» (Poccus, bapuayn, 2012),
PecnyOnukaHckoi HaydHO-TIpaKTHYECKON KOH(MepeHInHn «SioBnapaaH OKHJIOHA
doitgananuin Ba Myxodasza KUIMIIHUHT UHCTUTYLIMOHAN Macananapu» (TamikeHrT,
2013), Hay4YyHO-TIPAKTUUECKOM CEeMHHape, MOocBAIEHHOM BceemupHomy JIHIO
oXpaHbl OKpykaromiei cpeapl «OxpaHa OKpy»Karollei cpenbl B Y30ekucrane: eé
COCTOSIHUE€ B Hacrosmuye JAHU | nytd pasputus» (Tamkent, 2013),
PecnyOnukanckol Hay4yHO-TIpakTHueckoil KoH(pepeHuun «llouBeHHBIE pecypchl
V30ekucraHa: COCTOSIHME, OXpaHa M MEpPCIEeKTUBbI HMX PaIlMOHAIBHOIO
ucnionp3oBanus» (Tamkent, 2013), Regional conference of young scientists
«Recent trends in physical & biological sciences» (Muaus, banranop, 2014), XXI
MexayHapomHOW HaydHOW KOH(MEPEHIIMH CTYIACHTOB, aCIUPAHTOB W MOJIOJBIX
yuénbix «JlomonocoB -2014» (Poccusi, Mocksa, 2014), 20th World Congress of
Soil Science (Kopes, 2014), XXII MexaynaponHoit HaydHOW KoOH(DepeHINH
CTYyJICHTOB, AaCIHUPAHTOB U MOJOJbIX Yyu€HbIX «JlomoHOCOB-2015» (Poccus,
Mocksa, 2015), nayuHo-mpaktuueckoM ceMuHape «Soils of Uzbekistan and
resource saving technologies of improvement of their fertility» (Tamkent, 2015),
PecnyOn1KkaHCKOM HayYHO-MPAKTUYECKOM CEMUHApE «ATpOd MyXUTHHU Y3rapuiiu
HIApOUTHAA €p pecypclapuHu Myxoda3za KWJIMII Ba ylapJaH OKHJIOHA
dorinananum Macananapu» (Tamxkent, 2016).

Ony0JuKOBAHHOCTH pPe3yJabTaToOB HMcciaeaoBanus. [lo Teme nuccepranuun
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onmy0OJMKOBaHbI Bcero 29 Hay4yHbix pa®oT. M3 Hux 16 HaydHbIX CcTaTteid, B TOM
gucie 13 B pecnyOaukaHCKUX U 3 B 3apyOe€XHBIX JKypHajdaX PEeKOMEHJIOBaHHBIX
Bricmieit arrectanmonHoi komuccued PecyOiauku Y30ekucran s myOauKanuu
OCHOBHBIX HAyYHBIX PE3YyJIbTATOB JOKTOPCKUX AUCCEPTALUH.

Crpykrypa u 00béM auccepranmu. CTpyKTypa IHCCEpPTALMM COCTOUT W3
BBEJICHMS, YETHIPEX IJIaB, 3aKJIIOYEHUs, CIUCKA HCIOJb30BAHHON JIMTEPATYPHI,
npuioxenuit. Oobem auccepTanuu cocrapiseT 160 ctpaHuil.

OCHOBHOE COIEPKAHUE IUCCEPTALINU

Bo BBemeHuM OO0OOCHOBBIBA€TCS AaKTyaJdbHOCTh U BOCTPEOOBAHHOCTH
IIPOBEJICHHOIO0 HMCCIIEI0OBAHUS, LIEJIb U 3a/la4yd HCCIEHOBAHUSA, XapaKTEPU3YIOTCS
OOBEKT M MpEAMET, MOKa3aHO COOTBETCTBHE WCCIIEIOBAaHUS MPUOPUTETHBIM
HaIpaBJICHUSAM Pa3BUTHUS HAYKU U TEXHOJOTUM pecryOlIMKU, U3JaratoTcsi HayyHas
HOBH3HA M MPAKTUYECKUE PE3YJIbTaThl UCCIEIOBAHMS, PACKPBIBAIOTCS HAy4dHAas U
NpPaKTHUYECKass 3HAYMMOCTh MOJIYYEHHBIX PE3YJbTAaTOB, BHEAPECHHE B IPAKTUKY
PE3yNbTATOB MCCIIEIOBAHUS, CBEJICHUS 10 OMyOJIMKOBAaHHBIM pabOTaM U CTPYKTYype
U CCEpPTALIUH.

B mnepBoii rnaBe aucceprauuu «O030p JUTEpaTypHBIX [JAAHHBIX [0
NMPEeoJA0JIEHUIO COJIEBOTO cTpecca W 0Oopblde ¢ 3a00/1eBaHMSIMHM HYTa TMPH
noMomu pusocepHbIX M KIYOeHbKOBBIX Oaktepuii poaoB Pseudomonas n
Rhizobiumy» npuBeNEH aHAIU3 COBPEMEHHOIO COCTOSIHHUS KCCJIEIOBaHUN B
oOnacTu co3maHus OWOIpenapaToB i OMOJOTUYECKON 3allUThl PACTEHUH OT
OoNie3HEe W TIOBBINIEHUS YPOKAWHOCTU CEIHCKOXO3SHCTBEHHBIX KYIBTYP,
paccMaTpuBalOTCA MEPCIEKTUBBI UCIONB30BaHUs OaKkTepuil poaoB Pseudomonas u
Rhizobium B xadecTBe OMOJOTMYECKUX CTUMYJISATOPOB POCTa PACTEHUH, a TaKXKe
areHToB  OMOJIOTMYECKOr0 KOHTPOJSI  (PUTOMATOr€HHBIX MHUKPOOPTaHU3MOB,
paccMaTpuBaeTcs MpobiieMa MOYBEHHOTO 3aCOJEHUS M €ro BIMSHUE Ha POCT U
pa3BUTHE HYTA, NEPCIIEKTUBBI UCIOIB30BAHUSI MUKPOOPTaHU3MOB JIJisi OcaabiieHus
COJIEBOI'O CTpecca y pacTEHUM, MEXaHU3Mbl CTUMYJISIIUU POCTA, OUOJIOTHYECKOTO
KOHTPOJISI U OCNa0JICHHsI COJIEBOTO CTpecca PacTeHUH POCTCTUMYIUPYIOIIUMU
pU300aKTepusIMU, a TakXKe COBPEMEHHbIE OHMOTEXHOJOTMYECKHE TMOAXOAbl B
nepepadoTKe 0TXO/0B KUBOTHOBOJCTBA U MTHUIIEBOACTBA B OMOY100pEHHE.

Bo Bropout rmaBe puccepranmu «MerToabl u3ydYeHuss mMopgosoro-
KYJbTYPAJbHBIX, (U3MO0J0T0-0MOXUMHYECKUX, POCTCTUMYJIUPYIOIIUX U
OMOKOHTPOJILHBIX CBOMCTB OaKTepuMil» ONUCAHbl MaTepuaibl W METOJbI
UCCJIEIOBAHMS.

CKpUHUHT pa3aUYHBIX COPTOB HyTa IO COJEYCTOMYMBOCTU MPOBOJIUIN
npopantuBanueM ceMsiH (¢ mo6asienneM 50 u 100 mmons NaCl), BeipanmBanuemM
pacTeHHil B THOTOOMOTHYECKOW cucteme c meckoMm (¢ mpobamienuem 50 u 100
MMoab NaCl) u BeIpalliBaHUEM pACTEHHN B TOPIIKaX C 3aCOJICHHOW ITOYBOM,
B3siTOM ¢ riyOunbl namHu (0-40 cM) opolraeMoro ceabCKOX035HCTBEHHOTO MOJIs,
HNOABEPTHYTOIO 3aCOJIEHUIO.

Jist  BbigeneHus  OakTepui,  SABISIONIMXCS  KOHKYPEHTOCIOCOOHBIMU
KOJIOHM3aTOpaMU KOpHEH HyTa McrnoJib3oBasin MeToj oboramenust (Kamilova et
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al., 2005). B pesymnprare BwimeneHo 10 mrammoB Oaktepuii. WccnenoBanbl
MOP(OTIOTo-KyJIbTypalibHble U (DU3HOJIOTO-OMOXUMUYECKUE CBOWCTBA ILITAMMOB.
CornacHo u3y4eHHbIM cBoMcTBaM, 10 mITaMMOB OTHECEHBI K poay Pseudomonas.

[tamMMmbl KITyOCHBKOBBIX OakTepUil BBIIENEHBI W3 KPYIHBIX PO30BBIX
KJyOCHbKOB HYTAa, JUIsl YEro MX MOBEPXHOCTHO CTEPUIIM30BAIM, M3MEIbYAIA U
JeNlaiy MOCeB MOJYUYEHHOM CYCIIEH3UM Ha nuTatenbHyro cpeay YMA. Iltamwmel
pacuuIagIm METOJIOM MPENeNIbHBIX pa3BeaeHuit (3BsrunieB, 1991). s nposepku
YUCTOTHl  BBIICICHHOW KYJbTYpPhl HCIOJIb30BAld  XapaKTEPHbIA TECT JiA
KITyOE€HBKOBBIX OakTepuii — pocT Ha takmyc-moioke (Tenmep u ap., 1991).

JIisi IpOBEpKHM BIUSHUS PA3IMYHBIX OTOOPAaHHBIX INTAMMOB Rhizobium wu
Pseudomonas sp.-66 Ha poct u pasButue Hyta B 2012-2014 rr. mpoBeneHbI
MOJIEBbIE  AKCIEPUMEHTHl B  YCJIOBHUSAX  OKCIEPUMEHTAIIBHOW  CTaHIUU
TalmkeHTCKOro  rocyJapCTBEHHOTro  arpapHoro  yHuBepcurera.  CemeHa
MHOKYJIUPOBaIN BIaXHBIM (50%) OMOryMyCcOM CO CMECHIO IITAMMOB (TUTP KJIETOK
ne meree 1x10° ki1/T) 3aTeM BBICEBAIIH B IOUBY.

JUist  uaeHTUPUKAIUM ~ OTOOPAHHBIX  POCTCTUMYJIUPYIOMIMX  IITAMMOB
Pseudomonas sp.-66 u Rhizobium sp.-4 ucnonszoBasiu 16S pPHK anamus. 16S
pPHK ammmudunuposana npu nomoinu nojumepasHo-tenHon peakuuu (I1LP) ¢
ucnosibzoBanuem mpsmoro  16SF:  5’-GAGTTTGATCCTGGCTCAG-3> wu
obpatHoro 16SR: 5’-GAAAGGAGGTGATCCAGCC-3’ npaiimepoB.

Omnpenenenue KylabTypaJbHbIX W (DU3HOJIOr0-OMOXMMHYECKHX CBOICTB
ITAMMOB OakTepuil MPOBOAWIN MO cTaHAapTHeIM MeTonukam (I'epxapar, 1984;
Hetpycos u ap., 2005; Cmupnos, Kunpuanosa, 1990; Vincent, 1970).

UccnenoBanbl cBoicTBa mTaMMoB Pseudomonas sp.-66 u Rhizobium sp.-4,
CIOCOOCTBYIOLIME  CTUMYJSIIMM  pOCTa M Pa3BUTUS  pacTEHUM  HyTa.
[TponyuupoBanue uaaonui 3-ykcycHoi kuciotel (MYK) uzyuanu metonom Bano
u Musarrat (2003).

Jlist u3mepeHuss pocta Ha |-aMHUHOLMKIIONpPOMNAaH-1-KkapOOHOBOM KHCTIOTE
(ALIK) B kauecTBe €JMHCTBEHHOIO MCTOYHHUKA a30Ta, OakTepUalbHbIEC IITaMMBbI
MHKYOMpOBaJId Ha COOTBETCTBYIOMMX cpeaax (mist Mesorhizobium - YMA 06e3
n00aBJIeHUS APOXKIKEBOTO IKCTpaKTa, Il Pseudomonas — 6e3MenTOHHBIN arap), ¢
nobasnienueM B cpeny ALK kak eIMHCTBEHHOTO UCTOYHHMKA a30Ta.

CrnocoOHOCTh MITaMMOB K PAcCTBOPEHUIO HEpPacTBOPUMBIX  (ocdaToB
onenuBanu Ha cpene [.C. Mypowmiuiea ¢ no6aBnenuem Ca;(PO,),, nmu FePO,, nmm
AIPO, B xauecTBe HEPACTBOPUMBIX (PochaToB.

Jis  ompeneneHus HUTPOTEHA3HOM AaKTUBHOCTH MHTAaKTHOM  ©000BO-
pU300MaNbHONW CHCTEMBl TPUMEHSIIM alleTUICHOBBIM MeTon. KommdecTBo
00pa30BaBIIETOCS 3TUJICHA OMPEAETISUIA MPU MOMOIIH TUIaMEHHO-HOHU3AIMOHHOTO
aetekTopa Ha razoBoM xpomatorpade Chrom-5 (Yexwus) (Tenmep u np., 1993).

[Ipy u3yyeHuHM y MITAMMOB IICEBJAOMOHA] M PHU300UN CIOCOOHOCTH K
OMOJIOTUYECKOMY KOHTPOJIO (PUTOMATOTEHHBIX T'PUOOB, BBI3BIBAIOIINX KOPHEBbHIE
00JIe3HH HYTA B YCIOBUAX 3aCOJICHUS, UCIIOJIb30BAIM TPUOKI Fusarium oxysporum
f. sp. ciceris, Fusarium verticillioides, Fusarium oxysporum f. sp. vasinfectum,
Fusarium solani, Rhizoctonia solani, Alternaria alternata. {1 mnpoBepKH
AHTAarOHUCTUYECKOM AaKTUBHOCTU IO OTHOIICHHIO K (DUTONATOTEHHBIM TIpudam
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ucrnonb3oBanu mramMmbl Oaktepuii: KR 083, KR 076, 3612, Ep 14, Tivi 7, Rif ep
17, Rube 1326, BB-135, TSAU-20 u3 xomiekiuu Kadeapbl MUKPOOUOJIOTUH U
ouotexnosorun HYVY3, u mrammel Mesorhizobium ciceri-4, Rhizobium sp.-6,
Rhizobium sp.-9, Pseudomonas chlororaphis-66, BbleleHHbIE U3 PpU30CHEpHI
HyTa, a Takxke mramMm Rhizobium sp. 1C-53, mnpenocTaBieHHBIA JOKTOPOM
Subramaniam  Gopalakrishnan  (ICRISAT, Waaus). AHTaroHucTHYecKas
aKTUBHOCTh OAKTEpUil MO OTHOUIEHUIO K TpubaM IpOBEpeHa METOJIOM arapoBBIX
omokoB. [locTaBieHsl mabOpaTOpHBIE OKCIEPUMEHTHI, B KOTOPBIX CEMEHa
MHOKY/IHPOBAIN OaKTepHalbHbIMK mTamMMaMu (Tutp Kietok 1x10° KOE/mn) u
3aceBald B 3apaHee 3apaxEéHHyI0 cropamu rpu6os mousy (3,0x107 cmop/kr
TOYBBHI).

Jis npoBepku npoayuupoBanuss HCN mrTamMmmMaMu HCHIOIB30Bald METOJ
Castric (1975). Jlns ompeneneHuss XUTHHOIUTHYSCKON AKTUBHOCTH IITAMMOB
ucrnoiab3oBam Metos Moreal u Relse (1969). Hanuuue nunazHoi akTUBHOCTH Y
OakTepHalbHBIX IITAMMOB IPOBEPSIM METOJAOM TECTa HA HHAMKATOPE JIUIA3bl
Tsuna (Tween). [IponynupoBanue npoTeasbl ONpPeaesuii MPU KyJIbTUBUPOBAHUU
mrammoB Ha TCA/20 (oaHa aBaaiaTas 4yacTh TPUIICMHOBOTO COEBOr0o OYyJhOHA C
1,5% arapa) ¢ pobaBieHUEM CHSATOTO MOJIOKA O KOHEYHOUM KOHIeHTpauuu 5%.
Konpiio, mnosBisitonieecss BOKPYr  KOJOHMM  HA  NEPBBIM-BTOPOM  JIEHb
KyJIbTUBUPOBAHUS, YKa3bIBaJO Ha MPUCYTCTBHE BHEKJIETOUHOM mpoTeasbl (Brown,
Foster, 1970).

['mokanazHas aKTUBHOCTH HCCIIeI0BaHa npu UCIIOJIb30BaHUH
JUIIAHUKOBOTO TUIYKaHOBOTO CyOCTparTa, 00pa30BaHNE YUCTHIX 30H YKa3bIBAJIO HA
paspymenne cyoctpara (Walsh, 1995).

[lemmrona3Hass akKTUBHOCTh OOHApy)K€HA TMPU HCIOJIH30BAHWHM B KadyeCTBE
cyoctpara KML (kapOokcumerun nemmono3sl) (Hankin, Anagnostakis, 1977).

Jlist ompeneneHust y mMITaMMOB CIOCOOHOCTH MPOAYLUPOBAaTh CUAEPO(OpPHI
ucnoiab3oBaim Metoa Schwyn u Neilands (1987).

J171s1 MpOBEPKHU U OIIEHKH KOHKYpPEHTOCIIOCOOHOCTH Mesorhizobium ciceri-4 B
KOJIOHU3AIIMU KOPHsSI HyTa MPOTUB InTamMma Pseudomonas chlororaphis-66,
UCIIOJIB30BAIM PU(DAMIUIIMH-PE3UCTEHTHBIA TaMM Pseudomonas chlororaphis-
66R (pudammuiun 200 MKr/mo).

JIist uccienoBaHusi XeMOTakcuca OakTepuil K KOPHEBBIM JIKCCylaTaM HyTa
coOupany KOPHEBBIE JKCCYNAThl MPOPOCTKOB HyTa MyTEM BBHIPAIIMBAHUS WX B
DKCUKATOpE C AUCTHJLIMPOBAHHOW BOJOW. ODKCCyAaThl KOHIIEHTPUPOBAIH B
BaKyyMe, pa3Jesull C UCIOJb30BAaHUEM PA3TUIHBIX ()OPM HOHOOOMEHHOW CMOJIBI
tura Dowex. J{is xeMoTakcuca ucmoib3oBaiu MoauduimpoBandsii Mmeton Adler
(1972).

s oueHku BiausiHUS Ouomnpenapata «llceBmopn3o0uH» Ha ypOKaHOCTH
HyTa, TMPOBEAEH TMOJEBOM OKCIEPUMEHT B YCJIOBHUSAX 3aCOJEHHBIX IOYB
AmMypapbuHckoro — paiiona  PecnyOnuku — Kapakannakcran.  IlouBa  Ha
HKCIIEPUMEHTAJILHOM TOJIE MMENa 3JIEKTpUYecKyto mnpoBogumocTs (OI1) — 568
MCm/M  (Mwutucumenc/meTp). Ilousbl, umerorue Ol Beime 400 mMCwm/M,
cuuTaroTcs 3acojeHubiMu (Paitan u ap., 2002).

40



B Ttperbenn rimaBe nuccepranmu «U3ydeHume mMop(oJioro-KyabTypaibHbIX,
(pu3u0/10r0-0MOXMMHUYECKHX, POCTCTUMYJIHPYIOIIMX H OMOKOHTPOJbHBIX
cBoiicTB Oakrtepuil Pseudomonas chlororaphis-66 w Mesorhizobium ciceri-4»
IPUBENICHBl PE3YyJIbTAThI, MOKA3bIBAKOIIME BO3MOXHOCTh NPHUMEHEHHUS IITAMMOB
Pseudomonas chlororaphis-66 n Mesorhizobium ciceri-4 nns ynydiieHus: pocta u
pa3BUTHS HyTa, U OOpPHOBI C TpubamMu, BHI3BIBAIOLIMMU KOPHEBbIE 00JIE3HU HYTa B
YCIIOBUSIX 3aCOJICHUS.

CKpuHuHZ HEKOMOPBIX 2eHOMUNO8 HYMA NO YCMOUYUBOCU K 3ACOJIEHUIO

HccnenoBaHo BIMSIHHEE 3aCOJICHHS HA TIPOPACTaHUE CEMSH PA3IMYHBIX COPTOB
HyTa. Y CTaHOBJIEHO, YTO MCCJIEIOBaHHBIC 29 COPTOB HyTa Pa3IMYAOTCS MO0 CBOEH
YCTOMYMBOCTA K Pa3IUYHBIM YpPOBHSIM 3acojieHus. CHUXEHUE DSHEpPTUu
npopactanusi cemsiH (Ha 10 neHb moclie mocesa), N0 CPAaBHEHHUIO C KOHTPOJbHBIM
BapuaHTOM, ObUTO HIKE 25% 1is «Sinow, «Flip 1-01», «Flip 1-04», «Flip 1-05»,
«Flip 1-19», «Flip 03-27c», «Flip 06-155¢». CeMena HyTa copToB «Jahongiry,
«Uzbekiston-32», «Lazzat», «Zimistoniy, «Flip 1-22», «Flip 1-31», « CIEW-45» u
«Flip 06-80c» mokazanu JIydiryto BcxoxecThb (40-45%) mpu KOHUEHTpAIMU COJU
100 mmonb, yeM apyrue copta. VMccienoBanbl pocT U oOpazoBaHue KIyOEHbBKOB Y
pa3IMYHBIX COPTOB HyTa B 3acojieHHOM mouse. U3 29 copToB HyTa, oTOOpaHbl 7
(«Jahongiry, «Uzbekiston-32», «Lazzat», «Xalima», «Mirozy», «Flip 1-33» u
«CIEW-45%), kak HanboJiee COJICyCTONINBbIC.

Hcxonss w3 pe3ylbTaToB WCCICNOBAaHUS, CIEMYET, YTO IS JOCTHXKCHUS
HauOoJbIIe CUMOUOTHYECKOH S(PQPEKTUBHOCTH B  YCIOBHUSX  3aCOJCHHUA,
00s13aTENBHO CIEAYET YUUTHIBATh COPTA PACTEHUS.

Ckpunune bakmeputi, CnocoOOHbIX CMUMYIUPOSAMb POCH U pA38UmMue Hyma
Buvidenenue u cxkpunune 6axkmepuii pooa Pseudomonas

O dexTHBHBIE KOJIOHMU3ATOPHI MOTYT OBITh TOMYYEHBI TMOCIE WHOKYJIISIUH
IPOPOCTKOB CMECHIO Pa3MYHBIX OaKTepui W BBIPAIIMBAHUSA TPOPOCTKOB B
THOTOOMOTHYECKON cucTteMe ¢ meckoM. [loBTOpeHHe 3TOro Meroaa yiydliaer
CIIOCOOHOCTH 3TUX OaKTepHil KOJIOHH3UPOBATH KOPHHU.

B HacrosiieM ucCleOBaHWHM, MBI HCIIOJNB30BAIA METOJ OOOTAIICHUS IS
oT0OOopa CcoJIeyCTOWYMBBIX OakTepwii poxa Pseudomonas, KOTOHU3UPYIOIINX KOPHU
Hyta. Ilocie Tperbero mHKiIa oOOOTalieHus, OTOOPAaHBI JAECATH JIyUYIINX
KOJIOHU3AaTOpOB KopHed HyTa. W3yueHsl Mopdonoruueckue u  (QU3NOIOTO-
OMOXMMHUYECKHE CBOICTBA IITAMMOB, KOTOPbIE TO3BOJIMIN OTHECTU BbIIEICHHBIC
HITaMMBI K poay Pseudomonas.

[IpoBen€H CKPUHUHT AAaHHBIX IITAMMOB IO CHOCOOHOCTH CTHUMYJIHPOBATh
poct u pasputre Hyta. llItamm Pseudomonas sp.-66 obGmaman Hamboiee SIPKO
BBIPAKCHHON POCTCTUMYJIHPYIOIICH aKTUBHOCTHIO B OTHOIIICHUH HYTA.

Buvioenenue u ckpunune baxkmeputi pooa Rhizobium
Hamu Boigeneno 10 mrammoB 6akTepuil u3 kiiyoeHbKoB HyTa. OAWH MITAMM -
Rhizobium sp. 1C-53 mpenoctaBieH mokTtopoM Subramaniam Gopalakrishnan
(ICRISAT, Unaus). bakTtepun akTUBHO pociu Ha cpefe Y MA u 00pa3oBbIBaliv Ha
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3 neHb OECIBETHBIE W MOJIOYHO-OEIIbIE CIU3HUCTHIC KOJIOHUU, YTO COOTBETCTBYET
BHEIIHEMY BHUJly KOJOHMM KIyOeHbKOBBIX OakTepuil. bakrepum mpu pocrte Ha
nakmyc-moisioke Ha 10-14-e cyTku moalenayuBalid €ro, Mpu 3TOM OHO CJIETKa
CUHENO0, U 00pa30BbIBAIM CBETJIOE KOJBIIO — CHIBOPOTOUHYIO 30HY. Bce mramMmbl
Jand TOJIOKUTENbHBIA pe3ysibTaT MpU POCTE Ha JIAKMYC-MOJIOKE U ObUIU
OTHECEHBI K KITyOeHBKOBBIM OakTepusiM ceMmeiicTBa Rhizobiaceae.

[IpoBen€H CKpUHMHI BBIJIEJEHHBIX IITAMMOB [0 HX CIOCOOHOCTU
00pa3oBhIBaTh KIyOCHHKM HA KOPHSX M BIMITH HAa POCT W pa3BUTHE HYyTa
MOCPEACTBOM NPEANOCEeBHOM WHOKysiuuu ceMsiH (puc.l). B pesynbrare
CKpUHUHTA MTamMMbl Rhizobium sp.-4, Rhizobium sp. 1C-53, Rhizobium sp.-6 u
Rhizobium sp.-9 oToOpaHbl sl AaTbHEHIIMX SKCIEPUMEHTOB, Kak HamOolee
aAKTUBHBIC U BUPYJICHTHEIE.
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Ipumeuanue: *- craructudaecku 3HaunmMo mpu p<0,05

Puc. 1. O0pa3oBanue KI1y0eHbKOB Pa3JIMYHbIMM IITAMMAMH KJIY0€HbKOBBIX
O0akTepuil HAa KOPHAX HyTa copTa «Xalimay.

Brusinue pasnuunvlx wumammos omobpanuvlx bakmepuii Ha pocm u pazeumue
HYMA 8 NOJIeBbIX )CLOBUSX

Jnis mpoBepku 3(PGEKTUBHOCTH HHOKYJISIUM CEMSH HyTa OTOOpaHHBIMHU
mTaMMaMu OakTepuid Ha pocT U pa3Butue HyTa, B 2012-2014 rr. mpoBeneHsl
MOJIEBbIE HCIBITAHUS Ha OSKCIEPUMEHTAIbHOM CTAaHIUU TMpH TallKeHTCKOM
rocyJIapCTBEHHOM arpapHoM yHUBepcuTeTe (Tadi. 1).

Bce oroOpanHbie mTaMMbl KIYOCHBKOBBIX Oaktepuil: Rhizobium sp.-4,
Rhizobium sp.-6, Rhizobium sp.-9, Rhizobium sp.-IC53, cnocoOcTBOBANIH
YIIYUIIEHUIO POCTa U Pa3BUTHS, a TaKKE MOBBIIICHUIO YPOKAWHOCTU Pa3IMYHBIX
COpPTOB HYTa, HO MOCJIE COBMECTHOW MHOKYJISIIMU CEMSH TamMmmMaMu Rhizobium u
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Pseudomonas sp.-66 KonMuecTBO KIyOE€HBKOB Ha KOPHSIX HyTa 3HAYUTEIIBHO
BO3pacTajio MO CPaBHEHUIO C OJAMHAPHON MHOKysiueid. Tak, Hampumep, mocie
OJIMHOYHOW MHOKYJALIMM CEMSH IITaMMOM Rhizobium sp.-4 KOJIUYECTBO
KJTyOCHBbKOB YBENMUYMIOCh Ha 67,2%, a mocne KOMHOKyJsiuuu ¢ Rhizobium sp.-4 u
Pseudomonas sp.-66 — na 77,4% 1o cpaBHEHUIO ¢ KOHTposieM. KouHOKyIsLus
CEMsIH HyTa JIByMs IITaMMaMU oKa3zayiach Ooisiee 3((PEeKTUBHOM, yeM OJMHOYHAsS
WHOKYJIALIMS W B YBEJIMYEHUU JJUHBI CcTeOsied M KopHeW Hyrta. Tak, mocie
MHOKYJISIIUU CEMSH TOJBKO IITaMMOM Rhizobium sp.-4 BbIcOTa cTeOnel U JMHA
KOpHEeW pacTtenuil Hyta yBenuuwiach Ha 17,3 u 10,8%, a mocie KOMHOKYISIUU
ceMsiH wmrtammaMmu Rhizobium sp.-4 u Pseudomonas sp.-66 3Tu mnokazarenu
yBEIUYUIUCh Ha 22,6 u 28,6%, COOTBETCTBEHHO, 110 CPABHEHUIO C KOHTPOJIEM.

Takum oGpazom, coueranue Oaktepuii Rhizobium sp.-4 u Pseudomonas sp.-
66 sBusercs HamOosiee S(O(PEKTUBHBIM MpPH KOWHOKYJSIMU CEMsH HyTa U
CIIOCOOCTBYET aKTMBHOMY POCTY M Pa3BUTHIO PACTEHUM, a TAaKXKE IMOBBIIIAET
ypOKaHOCTh HyTa Ha 2,3 - 4,37 11/Ta Mo CpaBHEHUIO C KOHTPOJIEM.

Hoenmugpuxayus omoopanHvlx wmammos baxmepuii
Jlnis uneHTuuKanuy BpIOpaH Hanbosee akTUBHBIN TaMM Pseudomonas sp.-
66, CHOCOOHBI aKTUBHO CTUMYJIUPOBATh pPOCT M pPa3BUTHE HyTa, U
uAeHTU(pUIMpOBaH Mpu mnomomu aHanu3za reHoB 16S pPHK. B pesynbrare
aHAJIN3a ONpPEJEICHa 4acThb HYKJIECOTHAHOW mnocienoarenpHoctTn JHK mramma
Pseudomonas sp.-66, kotopas okazamnacb Ha 99% wuaeHTUYHOU BUAY OaKTepHH
Pseudomonas chlororaphis ATCC 9446 (accession number AF094723) mo
nanabiM - GenBank. Illtamm  Pseudomonas sp.-66 uaeHTUPUIIMPOBAH Kak
Pseudomonas chlororaphis-66 u 3apeructpupoBan B GenBank mox HOMepom
KX012005 (http://www.ncbi.nlm.nih.gov/nuccore/KX012005?report=GenBank).
Kak nanbosee »¢(heKTUBHBIN IO OTHOIICHUIO K POCTY W PAa3BUTHIO HYTa, IITAMM
KIIyOCHBKOBBIX OakTepuil Rhizobium sp.-4 uaentuduimpoBan mpu nomoim 16S
pPHK ananuza. B pesynprare aHanu3a oOmNpenesieHa YacTh HYKICOTUIHOMN
nocnenoBarenbHocTH JIHK mramma Rhizobium sp.-4, koTopas okasanack Ha 99%
UACHTUYHOW BuIy Oaktepuu Mesorhizobium ciceri cal81 (accession number
NZ CM002796.1) mo gamaeiMm  GenBank. Iltamm  Rhizobium  sp.-4
uneHTuunupoBan kak Mesorhizobium ciceri-4 n 3apeructpupoBan B GenBank
oJ HOMEPOM KX012006
(http://www.ncbi.nlm.nih.gov/nuccore/KX012006?report=GenBank).

Mopdgonoco-kynemypanvhsie u puzuonoco-ouoxumudeckue ce0UCmMea UWmammos
Pseudomonas chlororaphis-66 u Mesorhizobium ciceri-4

Mopdonorus kononuit mramma Pseudomonas chlororaphis-66 npu pocte Ha
IJIOTHOW TuTatenbHOU cpene: 1) Ha MIIA - KOJOHUM OKpYIJIbIE C POBHBIMHU
KpasiMH, TJajJKue, cIabOoBBIMYKIIbIe, HEMpPO3pauyHble, 3€JEHbIE B IIEHTpE C Oojiee
CBETJIOM OKAHTOBKOW, CJIM3MCTOM KOHCHCTEHIIMH, JIHaMeTpoM S5-6 MM,
Ha0rogaeTCs oOpasoBanue KENTO-3eTEHOTO, (bayopecupyromero,
I GyHIUPYIOLIEro B cpeay nurMeHta. Mosople KOoJoHUU OeloBathbie, 3eNEHBIN
MMUTMEHT TOSIBISIETCS C yBEIWYEHUEM Bo3pacta KynbTypbl. 2) Ha MIIA ¢ 2%
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TIIMIEpPUHA - KOJIOHUM KpyIHee, MHTEHCUBHEEe OKparieHbl, yeM Ha MIIA, Gonee
UHTEHCUBHAs IudPy3uss B cpeny xénro-zenéHoro nurmenta; 3) Ha Kunr b -
o0OpazyeTcs KENTO-3eCHBIN, PITyOpeCIUPYIOMIUA MTUTMEHT.

IIpu pocte B xuakoiur cpene (MIIB) mramm Pseudomonas chlororaphis-66
oOpa3zyeT TOHKYIO, CIUIOIIHYIO CKJIaq4aTylo IUIEHKY, a Ha CKOILIEHHOM arape
(MITA) mTpux oOUIBHBIN, CIIOIIHOM C POBHBIM KpaeM.

Knerku mramma Pseudomonas chlororaphis-66 mnpenctaBisitor coboi
MOJABWKHBIC, TPSIMbIE, MEJKHE, TIpPaMOTpPULIATENIbHbIC, a’pOOHbIE MaJOYKH,
pasmepom 1,6-1,7 x 0,6-0,8 mMxm. I[lltamm mpomgynupyeT Giayopeciupyromui
nurMent, auddyunupyromuii B cpeny. IIpu 42°C poct orcyrcrByet. Poct npu
4°C ecth, HO KpaitHe MeieHHbIM. Peakuuss Ha KaTajnazy M OKCHIA3y
nonoxutenpHas.  CrmocoOHOCThIO K JeHWTpuduKanmuu  HE  o0Jamaer.
Aprununaeruaponazy obpasyer. JleBan wu3 caxapos3sl oOpasyer. JKenaTuny,
JICUTUH U Kpaxmall TUAPOJIU3YET.

Jlns  cBoero poctra mrtamm Pseudomonas chlororaphis-66 cnocoOeH
UCIIOJIb30BaTh pa3u4Hble UCTOYHUKU YIJIEpOJa: TIII0OK03a, apabuHO3a, KCHUII03a,
caxapo3a, MaibTo3a, padduHOo3a, PpyKkTO3a, pamMHO3a, TaNaKTO3a, IJIUIIEPHUH,
OyTaHOJI, TeKCaHOJl, MaHHUT, MPOMHOHOBAsl KUCIOTA, AHTPAHUIIOBAs KHUCIJIOTA,
SHTapHas KUCIIOTa, 0-KETOTJIyTapoBasi KMCIIOTa, alleTart, MUpyBart, JIaKTaT, LUTparT,
L-tupo3un, D,L-neinun, L-apruaun, D,L-ananun, D,L-Banun, D,L-tpunrodan,
L-nponun, D,L-nu3un, D,L-cepun, L-acmaparun, ¢enunananus. IIpu pocre Ha
III0KO3€, KCUJ03e, apabuHo3e, caxapo3e, (GpyKTO3e U rajgakTose mraMMm oOpasyer
KHUCJIOTY.

BoeisBieno, uto y mramma Pseudomonas chlororaphis-66 oTCyTCTBYyeT
AHTAarOHUCTUYECKasi aKTUBHOCTD 10 OTHOIIEHUIO K Mesorhizobium ciceri-4.

KileTkm [ATHIHEBHOW  KyJIbTYpBI Mesorhizobium  ciceri-4 uMmerOT
najoukoBUaHYIO  popmy pasmepom 1,4-1,6 x 0,3-0,5 wmxMm. Illtamm
rpaMOTpUIATENbHBIA, 00NUraTHbI a3po0. KoloHMM KIETOK Ha arapu30BaHHBIX
cpenax (HYTOBbIM, TOPOXOBbIM arapbl, YMA) OJHOTHUIIHBIE, KPYTJbl€ C POBHBIM
YETKUM KOHTYPOM, OJecTsiue, 0e10BaTo-nmpo3payHbie, BHITYKIIbIE, CIIM3UCTBIE, 10
2,0-2,5 MM B quameTtpe Ha 2-3 neHp pu Temreparype nakyoaruu 30°C. Poct npu
4°C ectb, HO KpaitHe MeaieHHbId. [lItaMm criocoben pactu Ha MIIA, xenatuny
HE TUIPOJU3YET, KpaxMajl HE THAPOJIM3YeT, Ha arape C Ka3eMHOM HE HUMeEeT
aMUJIa3HOM W OKCHJIa3HOW aKTUBHOCTH, AeHUTpUdUKanuen He odnamaer, ooiagaet
ypea3HOM M KaTalla3HOM aKTUBHOCTBIO, MOJAKUCIISIET CPEAY MPU BhIPAIIUBAHUU HA
00€3)KUPEHHOM CTEPWJIBHOM MOJIOKE, HE MPOAYyIUpYyeT (IyOpeCIeHTHhIX |
¢enazuHoOBeIX nHUrMeHToB. lllTamMm cmocoOeH HMCHOIB30BaTh — CIEAYIONINE
WMCTOYHUKU YTJIEpOJa: caxapo3y, TJIOKO3y, apabuHO3y, KCHUJI03y, paMHO3Y,
MajbTO3y, JIAKTO3y, MAaHHUT, COPOUT, MYIBIIUT, & B KA4€CTBE MCTOYHUKOB a30Ta:
AMMOHUWHBIN, HUTPATHBIA, aMUHbIA a30T. [lITamMmMm n3MeHs1 uBeT cpeasl YMA ¢
no0aBiieHueM OpOMTHMOJIA CUHETO B KENTHIM, YTO yKa3bIBa€T Ha TO, YTO IITAMM
BbIpa0aThIBAET KUCIIOTY.

Y mramma  Mesorhizobium  ciceri-4 OTCYTCTBYeT aHTaroHUCTUYECKas
aKTUBHOCTD 10 OTHOIIIEHUIO K Pseudomonas chlororaphis-66.
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Onmumanvhusie yCio8us KyabmueUpo8anus WmMammos

[IpoBepeHbl  ONTUMANIbHbIE  YCJIOBUSL ~ KYJbTUBUPOBAHHUS  ILITAMMOB
Pseudomonas chlororaphis-66 u Mesorhizobium ciceri-4. B 4acTHOCTU BBISIBJICHO,
4yT0 00a 1ITaMMa criocoOHbI pacTu rpu kKoHueHTparuu 4% NaCl.

OnTtumanpHOM  TEeMIlepaTypoll  BbIpalllMBaHus InTamMa Pseudomonas
chlororaphis-66 sBnsiercsa 34°C, a mramma Mesorhizobium ciceri-4 - 30°C.

OntumansHoe 3Hauenue pH nmsa pocrta mramma Pseudomonas chlororaphis-
66 — 6,2-7,5, a g mramma Mesorhizobium ciceri-4 — 6,0-7,5.

Pocmemumynupyrowue ceoticmea wmammos Pseudomonas chlororaphis-66 u
Mesorhizobium ciceri-4

N3yuensl cinepyroomue cBoicTBa mrammoB: npoayuupoBanue MYK, AILIK-
JeaMUHA3Has ~ aKTUBHOCTh, PpPAaCTBOpPEHUE HepacTBOpUMBIX  (ocharoB u
a30T(UKCUPYIOIIAst AKTUBHOCTb.

B pesynprare SKCHEpUMEHTOB OOHAPYKEHO, YTO IITAMMbl CHUHTE3UPYIOT
¢uroropmon MUVYK, kak B mpucyrctBuu TpuntodaHa, Tak U B €ro OTCYTCTBHUHU.
Hanbonee akTUBHBIN CHHTE3 IPOUCXOIUT B cpene, He conepxarieid NaCl, ogHako
NYK npopomxaeT npoayuupoBaThes U pu koHiieHTpauuu NaCl 4% (puc. 2).

g’ﬁ 0,672 ——Tp- 0:6
s ? L % 0.562 ~ 05
z 0,6 s --e--Tp+ &
S 0 R = 0,4
& 0,5 U,)?U\ ~0.384 S
— ~ w;
= 04 80278 = 0.3
<03 0,357 w0176 O 02
020”2 -
0’2 U,l_oJl_- -
0,1 0,212 0,1
0,133 0,108
0 T T T T 1 0 T T T T
0% 1% 2% 3% 4% 0% 1% 2% 3% 4%
Konnenrpanusi NaCl Konnenrpanusi NaCl
a 0

Ilpumeyanue: *- cratuctTudecku 3Ha4nMO 1ipu p<0,05

Puc. 2. Ipoayunposanne NYK mrammamu 0akrepuii ¢ fo0aBiaenunem u 0e3
nodaBjieHust TPpUNTO(GAaHA B NIPUCYTCTBHHU pa3jaudHbIX KoHHeHTpanuii NaCl uepes 7
AHel KyJbTUBMpPOBaHus: a) P. chlororaphis-66, 6) M. ciceri-4

[rammel  Pseudomonas  chlororaphis-66 wu  Mesorhizobium  ciceri-4

criocoOHbl pacTBOpATh Caz(PO,),, FePO,4, AIPO,, npu KynbTUBHUPOBAHUH, KaK Ha
IUIOTHOM MHUTATENBHOU cpene MypoMieBa, Tak U Ha KUJKOW MUATATEIBHOU CPEE
NBRIP B npucyrctBuu 1,5% NaCl (Tabmn. 2).
Jlis mpoBepKu a30T(HUKCUPYIOMIEH CIHOCOOHOCTH KIyOCHBKOBBIX OaKTepHuil B
dbopme OGakTepouI0B MPOBEPEHA HUTPOTEHA3HAS aKTUBHOCTh WHTAKTHOUW 000OO0BO-
pPU300MATBHON CHCTEMBI TIOCIIE MHOKYJISAIMKA CEMSTH Pa3IMYHBIX COPTOB IITAMMOM
Mesorhizobium ciceri-4, a Taxke coYeTaHHEM IITaMMOB Mesorhizobium ciceri-4 n
Pseudomonas chlororaphis-66.
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Tao0auma 2
PacTBOopenne HepacTBopuMbIX (pocharoB mrammamu P.chlororaphis-66 u

M. ciceri-4
Ca3 (PO4)2 FGPO4 AIPO4
HItamm IInotuag | XKunkasa | [lnorwag | XKunkas | [lnoruwag | Kunkas
cpe;lzik cpe)la>l°l< cpena cpena cpena cpena
P. chlororaphis-66 156 2,19 143 1,47 0 1,29
M. ciceri-4 135 2,09 126 1,23 0 1,33

)
Ilpumeuanus: * OueHka 1o METOY 30H IPOCBETIICHUS, MM .

**CpenHsiss KpaTHOCTh TPEBBINICHHUS KOHICHTpauu (ochaToB B CPaBHEHHH C KOHTPOJIBHOM
CpENON.

[Ipy KOUHOKYJAIIMM CEMSH HyTa JABYMs IITaMMaMH, HHUTpPOT€Ha3Has
AKTUBHOCTh WHTAKTHOW 0000BO-pH300MaTBHON CHCTEMBI y BCEX COPTOB HyTa
MOBBICHJIACH TIO0 CPAaBHCHHIO C MOHOWHOKYJISIMEH mTamMMoM Mesorhizobium
ciceri-4 (Tabm. 3).

Taoauna 3
HuTtporeHaznasi aKTUBHOCTh MHTAKTHO 0000B0O-pU300HAIBHON CHCTEMBbI
MPH OJJMHOYHOM MHOKYJISIIUU CEMSH IITAMMOM M. ciceri-4 U IPA COBMECTHOM
HHOKYJsiuMu urammamu M. ciceri-4 u P. chlororaphis-66

M. ciceri-4 M. ciceri-4 + P. chlororaphis-66
Yucno Yucno
Hurporenasnas Hurtporenasunas
Coprt HyTa KIyOCHHKOB Ha KJIyOCHbKOB Ha
KOPHSX AKTUBHOCT, KOPHSX aKTHUBHOCT,
MKT N,/pacrt./gac MKT N,/pacT./gac
pacTeHwusl, 1IT. pacTeHusi, T.
Xalima 49+3,90* 47+4,10* 72+4,98* 63+4,98*
Uzbekiston-32 18+2,37 26+3,22 31+3,22 41£3,58
Lazzat 454322 42+3.90 59+4,10 58+4,73
Miroz 24+3,22 19+2,37 35+3,22 36+3,22
Jahongir 33+3,58 37+£3,22 49+3,90 54+3,90
CIEW-45 48+3,90* 5144,10* 63+4,98* 65+4,73
Flip 1-31 154237 25+3,22 26+3,22 47+3,90

Ilpumeuanue: *- craTuctudecku 3HaUuMO 1pu p<0,05

Pesynbratel uccneqoBaHWA CBUAETEIBCTBYIOT O TOM, YTO IIITAMMBI
Mesorhizobium ciceri-4 n Pseudomonas chlororaphis-66 o6pa3ytoT 3¢)EeKTUBHBIMI
CUMOMO3 C pacTEHUsIMU HYTa.

Hneubuposanue pocma pumonamoeennvix 2pubos, 8vi3616a0UUX KOPHEBbLLE
bonesnu nyma, npu nomowu PGPR

[IpoBepeHa crmocoOHOCTH MCCIAEAYEMBIX OAaKTEpHl K MHTMOMPOBAHUIO POCTa
¢uTonarorennbix rpuboB. Bce uccnemyemble mTamMmbl obOnaganu Oojee WU
MEHEE BBIPAKEHHOW AaHTAarOHUCTUYECKONW aKTHBHOCTBHIO 10 OTHOIICHUIO K
¢duTonarorenam, o 4€M CBUACTEILCTBYET 00pa30BaHNUE 30H HHTUOMPOBAHUS POCTa
rpuba BOKpyT OakTepHanbHOM KoJoHuu (Tad. 4).

Oco60 BeImensitOTCS mMTaMMBl  Mesorhizobium ciceri-4 w  Pseudomonas
chlororaphis-66, koTopble 007aJal0T TOBBIINICHHBIM aHTarOHU3MOM KO BCEM
UCCJIeIyEMbIM BUJaM TpUOOB.
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NurudéupoBanue pocra (pUTONATOreHHBIX TPUOOB OaAKTEPUAMHU

(paanyc 30HbI HHTUOMPOBAHUS, MM)

Taoauna 4

duronaToreHHbIe rPUOBI
BaKTCpI/IaHBHBIC Fusarium . Fusarium . . . .
LI TAMMBL Fusarium oxysporum | Rhizoctonia | Fusarium | Alternaria
oxysporum . : .
f.sp. ciceris verticillioides f sp. solani solani alternata
vasinfectum
KR 083 - 20+1,79 18+0,89 32+2,68* - 23+1,79
M. ciceri-4 28+1,55 30£2,37* 31£2,37* 16£1,79 29+3.22% | 3442 37*
3612 16+1,55 2942 37* 32+2.37 - 31£2,37 | 30+£2,37*
Ep 14 - 16+1,55 26+1,55 15+0,89 30£2,37 | 31£2,37*
Tivi 7 - 18+1,79 33+2,37* 35+2,37 - 25+1,55
KR 076 - 14+0,89 - 30+2,37 27£1,79 | 29+£2.37*
Rhizobium sp.-6 - 23+£2.37* 23+1,55 22+1,55 140,89 | 23+1,55
Rifepl7 16£1,79 - 224+1,79 22+1,79 254+1,55 -
Rhizobium sp.-9 25+1,55 15+0,89 35+2.37* 26+1,79 26+1,79 540,89
Rube 1326 18+1,55 - 20+1,55 24+1,55 22+1,55 17£1,79
P. chlororaphis-66 32+42,37* 23+1,55 3442,37* 24+1,79 33+£2,37 | 29+£2,37*
BB-135 2542 ,37* - 22+1,55 19+1,55 16£1,79 | 22+1,55
TSAU-20 21+1,79 - 21£1,79 22+1,79 324237 | 24+£1,79
Rhizobium sp. 1C-53 - 18+1,79 18+1,55 25+1,55 21+1,55 20+1,79

Ilpumeuanue: *- Craructuuecku 3naaumo npu p<0,05

Mtamm Pseudomonas chlororaphis-66 sBiseTCST HAWITyYIIUM M3 HCCIEAYEMBIX
OaxkTepuil aHTarOHUCTOM TpUOOB Fusarium oxysporum f. sp. ciceris (pannyc 30HbI
nomaBieHuss pocra rpuda 32 mm) u Fusarium solani (33 wmm). ltamm
Mesorhizobium ciceri-4 moka3an caMmblii CHUJIbHBIA QHTarOHU3M TPOTHUB T'PUOOB
Fusarium verticillioides (pamuyc 30HBI mojaBieHuss pocta rpuba 30 MMm) u
Alternaria alternata (34 mm).

Ceoticmea bakmepuil, 0Cyuecmeaisaiomux OUosI0cu4ecKuli KOHmpoJb
GdumonamocenHwvlx 2pub08

[rammer Pseudomonas chlororaphis-66 u Mesorhizobium ciceri-4 06m1anarT
BBICOKOW aHTU(YHTaNbHOM aKTUBHOCTBIO K IIMPOKOMY CIEKTPY (PUTOMATOTE€HHBIX
rpuboB. Pe3ynbrarhl U3y4eHUs] OCHOBHBIX CBOMCTB IITaMMOB, 00€CTIEUMBAIOLINX

OMOJIOTHYECKU KOHTPOJIb (PUTONATOTCHHBIX TPUOOB, MPEACTABICHBI HUXKE.
Itamm  Pseudomonas  chlororaphis-66 ~ cmocoOeH  TPOAYIUPOBATH
CIIeyIOIIKe THAPOIUTHYECKIE (EPMEHTHI (XUTHHA3Y, LEUII0Na3y U mpoTeasy), a

takxke HCN (tabu. 5).
Ta6auua 5
I'maposn3 xutuHa mrammom Pseudomonas chlororaphis-66

Bpewmst KylbTUBHpPOBaHUS, CYT Db HEKTHBHOCTD THPOITH3a XHTHHA
4 1,6
6 2,8
7 3,4
8 5,78

X < o
Ilpumeyanue: ~- OTHOLIEHME AMAMETpPa 30HBI IPOCBETJIEHMS MYTHOM cpeabl (coneprkauiei

XUTHH) BOKPYT KOJIOHUU K TUAMETPY KOJIOHUH, MM/MM
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[IIramm crocoben ucnonb3oBath AIIK B kauecTBe MCTOYHMKA a30Ta, YTO
yka3biBaeT Ha npucyrcrBue ALIK-meamuHasbl, KoTOpasi UTpaeT BakKHYIO POJb B
NOHM>KEHUH YPOBHS 3TUJIEHA Y PACTEHUM B YCIOBUSIX CTpECCa.

Y  mramma  Mesorhizobium  ciceri-4  OTCYyTCTBOBaJla  CIIOCOOHOCTH
npoayuupoBatb HCN, AIIK-neamunaszy, xutuHasy v ueinmonasy. OaHako mraMm
OPOAYLMPYET TIIOKaHA3y, JUMa3y U MpoTea3y, KOTOphIE TaKXKE CHOCOOCTBYIOT
M0JIaBJICHUIO TPUOHON aKTUBHOCTH B pu3ocdepe HyTa.

tammbl  Pseudomonas  chlororaphis-66 u  Mesorhizobium  ciceri-4
MpPOBEPEHBbl HAa MPOAyLUpOBaHUE cuaepoopoB mpu momomnm aHaimmza XAC u
CPaBHEHBI C TUIIOBBIM IITaMMOM Rhizobium meliloti (Tabn. 6). OOHapyKeHO, YTO
MITaMMbl  00JIaAI0T CIIOCOOHOCTHIO MPOIYLIMPOBATh CUAEPOGOPHI, TEM CaMbIM
CHIDKas B IOYBE JOCTYIMHOCTh eje3a, HEOOXOAMMOro JJisi pocTa rpuboB. Jrta
CIOCOOHOCTh  SIBJSIETCS €I OJHUM BaXHBIM OakTepuajabHbIM  (DaKTOpOM
MHTHUOUPOBaHUA POCTa (PUTONMATOrE€HHBIX TPUOOB B MOYBE.

Taodauna 6
XAC aHa;M3 Ha NPOAYUHMPOBAHME ITAMMAMHU cuiepo¢opoB

XAC ananu3s (00pa3oBaHue
[ramm Juametp koserr (B cM)
OpaHXKEBBIX KOJIEIl Ha roJlyOoM arape)
P. chlororaphis-66 + 1,67£0,2
M. ciceri-4 + 1,53+0,4
R. meliloti + 1,70+0,3

Ilpumeuanue: + o3navaet, yto XAC aHaIM3 OKa3aJICs MOJIOKUTEIbHBIM.

PGPR Pseudomonas wmoryT oOKa3bIBaTh IIOJOKUTEIHLHOE JEWCTBHE Ha
pacTeHHe TOJbKO TIPH YCHEIIHOM KOJOHHM3alMM WMH €ro pHu30cQepsbl.
Pudammnuriun pesucteHTHBI mTamm Pseudomonas chlororaphis-66R mpoBepen
Ha KOHKYPEHTOCIOCOOHOCTh B KOJIOHM3AI[MM KOpPHS HYyTa MPOTHUB THUIIOBOTO
KOJIOHM3aTopa KopHeu Pseudomonas fluorescens WCS365 (Lugtenberg et al.,
2001). Okazanocb, uyto B npucyrctBuu 1,5% NaCl mramm Pseudomonas
chlororaphis-66R (10,5x10° KOE/cM KOpHSI), KOJIOHH3UPYET KOPHH HYTA JIyHILe
tumoBoro mramma (9,3x10° KOE/cM kopHs).

[HIramm Mesorhizobium ciceri-4 IpOBEPEH Ha HaJInyue
KOHKYPEHTOCIIOCOOHOCTH B  KOJIOHM3AIlMM KOpHS HyTa TMPOTHUB LITaMMa
Pseudomonas chlororaphis-66R, y kotoporo o0HapykeHa COCOOHOCTh aKTUBHO
KOJIOHU3UPOBaTh KOpHH HyTa. B mpucyrcreuu 1,5% NaCl mrramm Mesorhizobium
ciceri-4 cnocoOeH KOHKYpHpOBaThb B KOJIOHU3ALMKM KOPHA HYyTa, U OPH ITOM
KOHIIGHTPALMs GAKTEPHHi y 3TOTO IITaMMa JIMIIL HeMHoro Huke (8,9x10° KOE/cM
KOpHs1), 4eM y Pseudomonas chlororaphis-66R (11,4x10° KOE/cM kopHsi). D10
CBUACTENBCTBYET O TOM, 4YTO o00a IITaMMa CIOCOOHBI OJHOBPEMEHHO
COCYILIECTBOBATh Ha KOPHSIX HYTA.

Xemomaxcuc 6axmeputi K KOPHEBbLM IKCCYOamam Hyma
Kononuszanus KopHell BHOCUMBIMH W3BHE OAKTEPHUSIMU SIBIISIETCS OCHOBHBIM
(dakTopom, BIMSIOMUM Ha 3()PEKTUBHOCTh UX AEHCTBUA Ha pacreHus. [lepBbim
ATanoOM KOJIOHU3ALIMM KOpPHEH HyTa ONpelNeNEHHBIMU OaKTepUSIMH SIBISIETCS HMX
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TaKCUC K KOPHSM pPacTeHUS. AKTHBHOCTh XEMOTAKCHCa 3aBUCHUT OT KOJIMYECTBA W
cocTaBa KOpHEBBIX JKccynaToB. [losToMy Hamu HCClIETOBAaHO KOJUYECTBO U
COCTaB KOPHEBBIX JKCCYJATOB JABYX COpTOB HyTa — «CIEW-45» nu «Hisor-32».
Panee Mbl IPOBOJMIIM TOJIEBBIE MCIBITAHUS O MHOKYJISALIMU CEMSIH JIByX COPTOB
pazNMYHBIMK IITaMMaMu Oaktepuil. B pesynbraTe ypoxkalHOCTH 000MX COPTOB
MOBBICUJIACh, OJTHAKO y copTa «Hisor-32» oHa oka3anach MOYTH B 4 pa3a HUXKE,
yeM y copta « CIEW-45y.

Pe3ynbpraThel HccieqoBaHuil nmokazanu, 4yto copta «CIEW-45» u «Hisor-32»
pa3anyaloTca Kak MO KOJMYECTBY CEKPETUPYEMBIX KOPHEBBIX 3KCCYIATOB, TaK W
[0 KaudecTBy, NpU4YéM copT «Hisor-32» ycrynaer B 3ToM copty «CIEW-45»,
0COOCHHO MO KOJMYECTBY KaTHOHHOW (Ppaklvu B IKCCynaTax U B OCHOBHOM 3a
cu€T ropazmo OoJjiee HU3KOTO COJICP’KaHWS TUCTUAWHA (MOYTH B 2 pa3a MEHBIIE
yeM y copta «CIEW-45»), KOTOpbIN sBisieTcs HaumOojee MPEeANnOYTUTEIbHBIM
UCTOYHUKOM TIMTaHUs Il OakTepuil, Cpeau OCTaJbHBIX AMHHOKHUCIOT,
COCTaBJISIIOUIMX KAaTUOHHYIO (pakiuio. Takue pa3nuuus B CEKpELUU 3KCCYIaTOoB,
BJIMSIIOT HAa CUJTy X€MOTaKcHuca OakTepuil K KOPHSIM Pa3IMYHbIX COPTOB HYTa, YTO
AKCIIEPUMEHTANIbHO TOATBEepKAeHo. Tak, o0a wHcciaeayeMblx HaMy IITaMMa
Oaktepuit Mesorhizobium ciceri-4 w Pseudomonas chlororaphis-66, npu
OJIMHAKOBOM KOJIMYECTBE SKCCYHAaTOB COpTOB HyTa «CIEW-45» wu «Hisor-32»,
OpEeANOUUTAIN dKCCyJaThl KOpHed copta «CIEW-45», Onaromapsi pa3HUIIE B
COOTHONICHUH (PPAKIUN M X COCTABJISIONINX Y JABYX Pa3HbIX COPTOB. BrIsBIEHO,
4TO KJIETKU mTamma Pseudomonas chlororaphis-66 nepeaBuraioTcs K KOpHEBbIM
sKccyaaTam OwIcTpee, ueM Mesorhizobium ciceri-4 ¥ TOCTUTAIOT KOHIICHTPAIIUH,
paBHOI KOHILeHTpanuu Mesorhizobium ciceri-4 yxe 4epe3 15 MuHyT, TOorga Kak
kinetku Mesorhizobium ciceri-4 3atpaunBaioT Ha 370 30 munHyT. KoHuenTpauuun
sKccyaaToB 3,88 MI/Mil JOCTaTOYHO Il MAKCHMAJIBHOTO XEMOTAKCHCa ITaMMa
Mesorhizobium ciceri-4, a nana mrTamma Pseudomonas chlororaphis-66
JIOCTATOYHOM SIBJISICTCSl KOHIIEHTpalus 7,75 MIr/Mil, Ipu JajdbHEWIleM yBEeIUYeHUN
KOHIIEHTPAI[MU HKCCYAATOB CKOPOCTh XEMOTAKCHCA MOYTH HE u3MeHsierca. Cmech
Bcex  TpE€X  (pakiuil  KOpPHEBBIX  3KCCYAaTOB  SBISETCS  HamOoJiee
NPEANnOYTUTENIbHON, UeM CMECh KaKUX-JIM0O NBYX (ppakiuil aas o00MX ITaMMOB.
BreisiBneno, 4to u3 cMecu IByx (ppakiuii ais mramma Pseudomonas chlororaphis-
66 Ooisiee mpeANoOYTUTEIbHA CMECh KAaTHOHHOM W aHUOHHOM, a s [Tamma
Mesorhizobium ciceri-4 — cMeCh KATHOHHOW 1 HEHTPAIBHOM.

KopueBble sKccynmaTel HyTa JIBYX COPTOB  COJEp)Kajdl  pazIUYHbIC
KOMITOHEHTHl B pa3UYHbIX mpornopuusx. [lo-BUAUMOMY, TPHUCYTCTBHE ITHX
XUMUYECKUX BEIIECTB B OMNPEACIEHHBIX MPOMOPIUAX SBISACTCS KIHOUEBHIM
MOMEHTOM i1 (h()EKTUBHON KOJOHU3AIMN KOpHEW Mesorhizobium ciceri-4 n
Pseudomonas chlororaphis-66, a Taxxe a1 yCTaHOBICHUS 3(PPEKTUBHOTO
cuMOuo3a Mexay O0000BbIM pacTeHHeM U puzoOusiMu. KosoHuzanus KopHen
mraMmMoM Pseudomonas chlororaphis-66 sBnsieTcs o4eHb BaKHOW B TOBBIIIIEHUU
3 PeKTUBHOCTH CMMOMO3a HyTa M KIIyOCHBKOBBIX OaKTEepUi M 3alllUTE€ HYTa OT
¢uronaToreHHbix rpudoB. Takum 00pa3oM, M3-3a TOro, YTO pa3HbIE cOpTa HyTa
CEKPETUPYIOT  pa3HO€  KOJUYECTBO KOPHEBBIX JKCCYJATOB C  Pa3HbIM
COOTHOIIIEHHEM MX KOMIIOHEHTOB, aKTUBHOCTb XEMOTAKCHCA MOJIE3HBIX OaKTepuil K
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KOPHSIM pa3fii4yHa, YTO B UTOTE BJIMSIET HA CTENEHb KOJOHMU3AIMH KOpPHEH U Ha
ypOXKaWHOCTh TOTO WJIM MHOTO COPTa HYTa MPU MHOKYJISALIMK CEMSIH OaKTEpHUsIMHU.

B uerBéproit rnaBe auccepraiuu «llceBpopmzodun» - 3¢ dexTuBHbIM
MHUKPOOHMOJIOTHYECKUI Tpenapar s HYTa» NPEJICTaBICHbl PE3YJIbTaThl
npoBepku dddekTuBHOCTH Omonpenapara «llceBgopu3obuH» B  YCIOBHUAX
3aCOJICHUSI.

B pesynbrare mnpoBeAEHHBIX KCCIEIOBAaHMM Ha OCHOBE OTOOpPAHHBIX
MTAaMMOB HaMU pa3padoTaH 3P heKTHBHBIA OUOTIpenapaT KOMIUIEKCHOTO ACHCTBUS
mia HyTa. buonpenapar HaszBan «llceBmopmzobun» («Pseudorhizobiny), kak
pe3ynbTaT CIAUSHUS JATUHCKUX HA3BaHUU poaoB Oaktepuit «Pseudomonas» u
«Rhizobiumy»

KommiekcHoe neiicTBre Ononpenapara 3aKjII04aeTcsi B TOM, YTO OH CIIOCOOEH
CTUMYJHMPOBATh POCT W Pa3BUTHE HYTa, a TAKXKE 3alUINAaTh €ro OT KOPHEBBIX
OoJie3HEeH, BBI3BIBAEMBIX (DUTONMATOrEHHBIMU Tpubamu. JlaHHbBI Ouomnpenapar
npenHa3HayeH [JIsl MPEANOCeBHONM 00pabOTKM CeMsSH HyTa METOJIOM HX
MHOKYJISLIMY C LEJbI0 MOJYyYEeHUs TOBBIIIEHHOTO YPOsKasi MPY BhIPAIIUBAHUU HYTa
Ha 3acoJieHHbIX nouBax. Ha pucyHke 3 mpejicTaBieHa TEXHOJOTHYECKas CXema
npousBocTBa Ouonpenapara «IlceBnopuzoOun.

C nenpto mipoBepku 3¢ dexkTuBHOCTH Omonpenapara «lIceBmopu3zobun» Ha
pOCT W pa3BUTUE HyTa TMPOBEICHbI IOJEBbIE HCIBITAHUS B  YCJIOBHSX
€CTECTBEHHOT'O TOYBEHHOTO 3acOojeHHMs AMYyAapbUHCKOro paioHa PecrmyOnuku
Kapaxanmnakcran (2015 r).

[Tocne mpumenenust 6uonpemnapara «llceBmopnuzobun» ypoxaili HyTa COPTOB
«Xalima» n «Uzbekiston-32» ysemuunincs Ha 21,9%, y copta «CIEW-45» - Ha
22%. Cxoxue pe3yJIbTaThl IOJYyYEHbI U C IPYTUMHU COPTAMH.

[Ipu 3TOM pe3yNbTaTUBHOCTH B OTHOILLEHUH POCTA, PA3BUTHUS U YPOKANHOCTH
HampsIMyl0 3aBUCUT OT BJIQXKHOCTU IIOYBBI, €CJIM 3€MJIsi MEPEChIXaeT, TO
KOJMYECTBO BHECEHHBIX C ouornpenapaToM JKU3HECHOCOOHBIX OakTepuid
CHUKAETCS, YTO MPUBOJUT K CHUYKEHHUIO UX BIUSHUA HA YPOKANHOCTD.

[loacuntana s3xoHOMHUYECKast 3PPEKTUBHOCT OT MPUMEHEHUSI OUoIpenapara
«IIceBgopuszoOun». Haubonpmas mnpuObUIL MOJTYy4YEHA TMOCIE MPUMEHEHUS
«IIceBnopuzobun» ot copta «CIEW-45» - 1602000 cym/ra, copra «Xalimay» -
1537000 cym/ra.

buonpenapat «IlceBnopn306un» ymydmiaeT NUIIEBYIO LIEHHOCTh CEMSIH HYTa.
KonnuectBo 6enka B cpeiHeM yBennuuiaoch Ha 5%, xupoB — Ha 4%, yTrJIeBOJOB —
Ha 2%, TI0 CpaBHEHUIO ¢ KOHTpoJsieM (0e3 nmpumenenus «IlceBmopu3oduny).

Ha skcnepuMeHTaIbHOM ydacTKe Y30€KCKOro HayYHO HCCIIEA0BATEIBCKOTO
uHCcTUTYyTa 3ammuThl  pactepuit  (Y3HUUW3P) mnposepena sddexTuBHOCTD
ouonpenapata  «llceBmopu3oOun» mpoTuB  (y3apHO3HOTO  BWJITA  HYTa,
BbI3bIBaEMOro rpudbom Fusarium oxysporum f. sp. ciceris. buonorndeckas
s dexkTuBHOCT OMonpemnapara «IIceBnopu300uH» MPOTUB (Py3apUO3HOTO BUIITA
Ha HyTe npu Hopme 70,0 Kr/T ceMsiH B KOHIE BereTanuu cocrasmia 83,3%. Otor
MoKa3arelsib JUIIb HEMHOTO HUXe mnokaszarensa (86,1%) sTajoHa — XMMUYECKOTO
npenapata «BuraBakc 200 @D 34% B.c.k.».
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Mesorhizobium ciceri - 4 Pseudomonas chlororaphis-66 Hagos xp. por. ckora +
v g cMech uepBeit [ 'nopum kpacH. Kamud.
Te—p— Koomon compuror | | 00 Tasaossonys
«YMA» «IlenTOHHBIN aran» ) - 1eP N 2
¢ ¢ 10 TBIC YepBeit/1 M
®epMeHTaHA Ha Cpesie depMeHTanMs HA Cpee ¢
N y Buorymyc noacymmBaercs B oToKe
«000OBBII OTBap» C «IICTITOHHBIN OyJIHLOHY C
.. . TOpSTYETo BO3AyXa 10 BIAXKHOCTH 55%
yBeJIMYCHUEM 00BEMA yBeIM4eHHEM 00BEMa
(3 cyT npu 30°C) (3 cyt npu 34°C) v
¢ ¢ Moaudukanus Ouorymyca
no0aBiIeHHEM cojel: Mmeaacca — 3-5%,
baktepuanbHas cycnieH3us baktepuanbHas cycnieH3us CaC0;-3%, rymar kamis-3%
HJTaMIE/IOa éMS C{fﬁl"l -4 IHTaMM2;< 1; Ehéogmlfc(z)]ghzs - 66 MgS0,-1%, K,HPO,-1%,
X -0X (NN4)6MO7024X4H20-0,05%,
\ / MnS0;-0,05%, FeS04-0,05%,
KMII-2%
3aceB cyOcTpaTa ¢
OaKTepUaTbHBIMH <
cycneH3usaMu 1o 20 mir/kr Crepuiusauus y-usIy4eHueM,
¢ nmo3a obmydenus 2,5 MPan

Kynsruuposanue npu 30°C, 14 cyrok

v

«IIceBnopr300MH»
tutp M. ciceri-4 — 8x10° KOE/T,
tutp P. chlororaphis-66 — 9x10° KOE/r

Puc. 3. Texnosornueckasi cxema npou3Bo/JCTBa OMoNpenapara
«IIceBropu300MH»

Takum oOpazom, Owuonpenapar «llceBmopu300uH» TOKa3al BBICOKYIO
ounonornyeckyo 3¢GHEKTUBHOCTH, YTO TO3BOJISIET HA3BaTh €0 MEPCIEKTUBHBIM B
00proOe ¢ Py3aprO3HBIM BHJITOM HYTA.

3AKJIFOYEHHUE

Ha ocHoBe mpoBEeNEHHBIX HCCAEAOBAHHUW IO AOKTOPCKOM AUCCEPTALMHA Ha
TeMy «Ponb pu3ocepHbIX MUKPOOPTaHU3MOB B CTHUMYJISIIIMM POCTa M Pa3BUTHA
HyTa ¥ OHOJIOTUYECKOM KOHTpPOJIE €ro KOpPHEBBIX OOJIe3HEH B YCIOBHSIX
3aCOJIEHUS» NPEICTABIEHBI CIEAYIOIINE BbIBOIBI:

1. U3 pusocdepbl u KiIyOEHBKOB HyTa BBIJEICHBI U OTOOpPAaHBI METOJOM
CKpUHHHIA COJIEYyCTOMYMBBIE INTAMMbl OakTepuil poaoB Pseudomonas u
Mesorhizobium, cnocoOHbIE YCUIUBAaTh POCT U PA3BUTHE HyTa B YCIOBHUAX
3aCOJICHUS.

2. U3yueHsl MOp(}ONOro-KyJibTypajibHble U  (PU3NO0JIOr0-OMOXUMUYECKUE
cBorictBa Oaktepuii. C momormpto 16S pPHK ananuza otoOpaHHbI€ MITaMMBI ObLIN
uneHTuguImpoBanbl kKak Pseudomonas chlororaphis-66 n Mesorhizobium ciceri-4
u 3apeructpupoBanbl B GenBank mox nomepamu KX012005 u KX012006,
COOTBETCTBEHHO.
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3. OnpeneneHsl ONTUMAJBHBIE YCJIOBHS KYJIbTUBUPOBAHUS BBIICIECHHBIX
mTaMMoB  Pseudomonas chlororaphis-66 w Mesorhizobium ciceri-4 u ux
crocoOHOCTh pacT 1npu KoHueHTpauuu NaCl 4%. OntumanbHON TemrepaTypoi
BhIpalMBaHus ITamMma Pseudomonas chlororaphis-66 sBnsetrcs 34°C, nus
Mesorhizobium ciceri-4 - 30°C. OntumanbHoe 3HadeHue pH s pocta mramma
Pseudomonas chlororaphis-66 — 6,2-7,5, nns Mesorhizobium ciceri-4 — 6,0-7,5.

4. YcTaHOBIIGHO, 4YTO IITaMMbl  Pseudomonas  chlororaphis-66 u
Mesorhizobium  ciceri-4 ©Onarogaps cuntesy HNYK wu AlIK-geamunassi,
PaCTBOPEHHIO  HEPacTBOPUMBIX  (ochaToB, HHUTPOTCHA3HOM  AKTHUBHOCTH,
BBDKMBAEMOCTH OakTepuil Ha KOPHSAX HyTa, a TakKKe COJICYCTOMYMBOCTH,
CIIOCOOCTBYIOT YCHJICHHWIO POCTa, Pa3BUTHS U TIOBBIMIEHUIO YPOXKAWMHOCTH
COJICYCTOMYMBBIX COPTOB HYTa B YCIOBHSIX 3aCOJICHUSI.

5. U3ydyenbl  aHTU(yHTanbHBIE  CBOMCTBAa  MmTaMMOB  Pseudomonas
chlororaphis-66 n Mesorhizobium ciceri-4 10 OTHOIIECHUIO K (DUTOMATOTEHHBIM
rpubam F. oxysporum f. sp. ciceris, F. verticillioides, F. oxysporum f. sp.
vasinfectum, R. solani, F. solani, A. alternata, BbI3pIBalOIIM KOPHEBBIE 00JIE3HU
HYyTA.

6. UccrnenoBan KOJMYECTBEHHBI W KAuyeCTBEHHBIM COCTaB KOPHEBBIX
AKCCYAATOB Ha PaHHUX CTA[MSIX BEreTallud HyTa. Y CTAHOBJIEHO, YTO OCHOBHBIMU
KOMITOHEHTAMH KOPHEBBIX 9JKCCYIAaTOB PA3JIUYHBIX COPTOB HYTa SBIIAIOTCS
AMUHOKHUCIIOTHI, CaXapHble KHUCJIOTHI M caxapa, KOJWYECTBO M COOTHOIICHHUE
KOTOPBIX HMEET COPTOCHEIU(UYHBIN XapakTep. IDK30MeTa0OJUThl (THCTHIMH,
TJIFOKOHOBAsT  KHUCJIOTAa W TJIFOKO3a)  SIBIISIFOTCS  OCHOBHBIM  (haKTOPOM,
CIIOCOOCTBYIOIUM KOJIOHU3AIMH KOPHEW BHOCHUMBIMH TOJIC3HBIMH OAKTEPHSIMU U
OTIPENENSIIOT YCTOWYMBOCTh PACTEHUS K BHEINTHUM CTPECCOBBIM YCJIOBHUSIM
(3acosienne, 3a00JIEBAEMOCTH), a TAKXKE KOCBEHHO CIIOCOOCTBYIOT IOBBIIIICHHUIO
ypOKailHOCTH HyTa.

7. BriepBele Ha OCHOBE MECTHBIX COJICYyCTOMUYMBBIX IIITAMMOB OaKTepuit
Pseudomonas chlororaphis-66 u Mesorhizobium ciceri-4 co3nan 3¢()EKTUBHBIMN
MuKpooOunonoruyeckuii npenapat «llceBmopu3oOun», mpenIHa3HAYEHHBIA IS
npeanoceBHOM 00paboTku cemsH HyTta. «llceBgopu3oOuH» CrOCOOCTBYET
3HAUUTETPHOMY YJIYUYLIEHHWIO pOCTa W Pa3BUTUS HyTa, TOBBIIIAET €r0
ypOXKalHOCTh, a TaKXKe 3alluiiaeT OT (y3apHO3HOrO BWITA B YCIOBUSX
MMOYBEHHOTO 3aCOJICHUSI CPETHEN CTETICHH.

8. Pazpaborana OMOTEXHOIOTHSI MOJTyYEHUs ouomnpemnapara
«IIceBnopn300uH», KOTOpas BKJIIOYAET B ceOs MmoiaydeHne OMorymyca u3 HaBo3a
KPYIHOTO pOraToro CKOTa MpH TOMOIIM cMecu uepBer «l'mOpua KpacHOTO
Kamu(OPHUNUCKOTO uepBs» U TalIKeHTCKON MOMyJSLUU KOJBbYAThIX HABO3HBIX
gyepgeit (50/50), nanpHElITYI0 MOAUUKAIIINIO OMOTyMyca J00aBIEHUEM MEJACCHI,
rymara Kanusi, MuHepalbHbiXx cojedi u KMI[ B kauecTBe mnpununaresns,
CTEepUJIM3AIMI0 OMOryMyca M KyJbTUBUPOBAHHME B HEM IITaMMOB Pseudomonas
chlororaphis-66 u Mesorhizobium ciceri-4 nipu onTUMaabLHON Temreparype u pH
JUISL TOCTHDKEHHSI MaKCUMallbHOTO TUTpa OakTepuil. PermameHT anpoOupoBaH B
ycinousix OO0 «buo-yrut» u OO0 «Mangit Mineraly ¢ TOJOKUTEIbHBIM
sbpdextom.  PazpaboTaHbl, yTBEpKJIEHbI M  BBINYIIEHBl  MPaKTUYECKUE
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pPEKOMEHJAIM TI0 UCIOJIb30BaHUI0 Oumompemnapata «llceBmopuzobun» mpu
BBIpAIIMBAaHUH HYTA.

9. IlpoBenena onenka 3pdexkTuBHOCTH OMompenapara «llceBnopruzoOun» B
YBEIIMYCHUHN YypokalHOCTH HyTa. [loka3aHO, YTO B YCJIOBHSIX €CTECTBEHHOTO
MIOYBEHHOTO 3aCOJICHUS, [TOCJIe MHOKYJIAINKA CEMsIH HyTa OMonpenapaTrom, ypokan
HyTa copToB «Xalima» wu «Uzbekiston-32» yBenuuuics Ha 21,9%, a y copra
«CIEW-45» - mna 22%. IlpoBenena oneHka Ouosiornueckoil 3((PeKTHBHOCTH
ouomnpenapara «llceBaopn3o00uH» TPOTUB (Py3aprO3HOTO BUITA HYTa, KOTOpas
coctaBuia 83,3%.
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INTRODUCTION (annotation of the doctoral dissertation)

Topicality and demand of the theme of dissertation. Last years soil salinity
became one of the sharpest global problems of agriculture. Especially it concerns
the countries with arid and semiarid climate. Thus in the world about 955 million
hectare are saline' from which approximately one-third is considered saline with
Na' ions.> Salinization promotes fast degradation of agricultural lands. The cause
of it is that many crops cannot normally grow in saline soils because the
established microbiocenoses get broken and soil becomes practically lifeless.

One of the effective approaches for the solving of this problem is selection
and introduction of salt-tolerant plant-microbial symbioses on problem lands. The
most suitable for this are legumes, particularly chickpea. However chickpea is very
sensitive to soil salinization. Depending on concentration of salts in soil the
quantity of seedlings considerably decreases, plants turn out undersized with
poorly developed root system, immunity considerably declines, that as result leads
to diseases and destruction of the plant. Soil salinization practically breaks
symbiotic relations between legumes and rhizobia. Formation of nodules,
atmospheric nitrogen fixation and nitrogenase activity as a result decreases. In
particular many strains of nodule bacteria are lost, that prevent the formation of
effective symbioses.

Besides the big problem are phytopathogenic fungi causing chickpea root
diseases. In separate years they result in to significant losses of crop and to
decrease in its quality. It is known, that some microorganisms are capable to
inhibit the growth of phytopathogenic fungi, for the account of such properties as
production of hydrolytic enzymes, siderophores, HCN etc. One of the most
effective microorganisms in this respect are some representatives of genus
Pseudomonas, which are also promote decrease in various stresses at plants,
thereby raising their tolerance to unfavorable biotic and abiotic environmental
factors. However till now is not clear what role can play these bacteria in rhizobial-
leguminous symbiose, and also their influence on a chickpea in the saline soils
conditions is not studied enough. In this connection search of the effective salt-
tolerant strains of nodule bacteria and pseudomonades, study of their effect on a
chickpea in salinization conditions and creation on their basis of the effective
competitive biopreparations for a chickpea growth and development improvement
and also for its root diseases control in the saline soils conditions is an actual goal.

This dissertation research to some extent serves to carry out the tasks provided
in the Resolution of the Cabinet of Ministers of the Republic of Uzbekistan No142
«On the Program of measures for protection of the environment of the Republic of
Uzbekistan for 2013 - 2017» of May 27, 2013, as well as in other legal documents
adopted in this area.

! Szabolcs 1. Soils and salinization// In: Handbook of Plant and Crop Stress. — Edited by Pessarakli M. — New York: Marcel
Dekker, 1994. — pp. 3-11.

? Saxena N.P., Johansen. C, Saxena M.C., Silim S.N. Selection for drought and salinity tolerance in cool-season food legumes//
In: Breeding for Tolerance in Cool Season Food Legumes. — Edited by Singh K.B. and Saxena M.C. — Chichester, UK: Wiley,
1993. — pp. 245-270.
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Relevance of the research to priority directions of development of science
and technologies of the republic. 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. The
scientific researches directed to chickpea yield increase are carried out in the
leading scientific centres and higher educational institutes of the world, including,
Indian Institute of Pulses Research (India), International Crops Research Institute
for the Semi-Arid Tropics (India), Centre for Legumes in Mediterranean
Agriculture (Australia), Australian Centre for International Agricultural Research
(Australia), Agricultural Research Centre at the Washington State University
(USA), Crop Development Centre at the University of Saskatchewan (Canada),
Ayub Agricultural Research Institute (Pakistan), Northwestern Center of
Biological Research (Mexico), Pasteur Institute (France), International Center for
Agricultural Research in the Dry Areas (Uzbekistan), Tashkent State Agrarian
University (Uzbekistan) scientific researches on the yield increase of legumes, in
particular of chickpea are carried out.

As a result of researches carried out in the world on a chickpea yield increase
obtained a number of scientific results including: systematized data on genetic
improvement of a chickpea for yield increase and augmentation of protein quantity
in grain, and also on selection of chickpea breeds, resistant to various diseases
(Indian Institute of Pulses Research); by the selection method created chickpea
breeds tolerant to drought and salinization, selected the active strains of nodule
bacteria thanks to which improved the nitrogen-fixing activity in chickpea nodules
(International Crops Research Institute for the Semi-Arid Tropics); by the methods
of legumes grain quality enhancement, methods of struggle with their fungal and
viral diseases, and also nematodes and other pests control are developed
(Agricultural Research Centre at the Washington State University).

The study of a chickpea yield increase is being carried out in the world in a
number of priority areas, including: reception of high-yielding chickpea breeds;
creation of the effective microbial communities raising crop of chickpea; study of
nitrogen-fixing properties of bacteria and improvement of adaptation of the
associative and legume-rhizobial symbioses in salinity conditions; improvement of
chickpea grain quality; increase of chickpea resistance to biotic and abiotic
stresses, both by means of genetic engineering methods, and by means of
microbiological methods; search of the effective methods of chickpea diseases and
pests control.

The extent of study of the problem. Earlier some properties of nodule
bacteria from family Rhizobiaceae (Saimnazarov, 2003; Sessitsch et al., 2002;
Bouhmouch et. al, 2005; Franzini et al., 2010; Jida, Assefa, 2012; Egamberdieva et
al., 2013) and also properties of bacteria from genus Pseudomonas (Akimova,
2007; Weller, 2007; Lukatkin, 2009; Hassanein, 2009; Egamberdieva, 2012) have
been studied. It is established that some species of Pseudomonas are capable to
secrete antibiotic substances, siderophors and convert unsolvable phosphates in the
form acquired by plants (Boronin, 1998). Rhizobacteria were studied as an object
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for the purpose of their use in composition of biofertilizers (Djumaniyazova, 2004;
Morgun, 2009; Sokolova, et al., 2009; Damir et al., 2011). According to these data,
the active bacterial strains of family Rhizobiaceae are capable to form stable and
very active symbioses with legumes, providing plants readily available nitrogen in
sufficiently considerable quantities. On the basis of Rhizobium genus bacteria and
other genuses of family Rhizobiaceae fertilizers («Nitraginy, «Rizobiny,
«Rizotorfiny) for various species of legumes are created, but application of the
present preparations in saline soils practically does not bring crop increase, and in
case of affection by phytopathogenic fungi in general is not efficient. At the same
time some representatives of Pseudomonas genus bacteria are capable to stimulate
development of crops (cucumbers, wheat and cotton plant) increasing salt-
tolerance, mineral supply of plants, and owing to biocontrol of phytopathogenic
fungi. Stimulation is provided with various physiologic-biochemical mechanisms
which are described in numerous scientific works (Boronin, 1998; Saharan, Nehra,
2011; Deshwal et al., 2013). These mechanisms include synthesis of
phytohormones, phosphate mobilization and biological control of phytopathogens.
These valuable properties are the cause of use of some Pseudomonas genus
bacteria as a part of biofertilizers.

There is practically no data on stimulation of nodules formation, increase of
chickpea plants salt-tolerance and their productivity by mixed cultures of
Pseudomonas and Rhizobium in scientific literature. Therefore it is necessary to
search new salt-tolerant rhizosphere microorganisms, capable to stimulate growth
and development of chickpea, possessing antagonistic properties to
phytopathogenic microorganisms causing root diseases, and creation of biological
preparations for chickpea, effective for application in saline soils on their basis.
Unification of valuable properties of the given microorganisms at their sharing as a
part of microbiological fertilizers and their further use in agricultural practice,
would allow receiving much higher yields of legumes, such as chickpea, at
cultivation in saline soils. On the other hand, chickpea cultivation in saline soils,
would allow accumulating nitrogenous substances and protecting the soils from
erosion owing to high nitrogen-fixing ability of rhizobia, living in symbiosis with
plant.

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 plan of scientific researches on
applied and international projects of the National university of Uzbekistan:
«Identification of genetic variation and effective plant-microbe association for salt
tolerance in chickpea» Thalwitz Memorial Scholarship IFAR - World Bank grant
(2011-2012); IDT-9-01 «Working out of agrotechnics of application of the new,
competitive and resource-saving microbiological preparation in agricultural
practice» (2012-2014); IDT-2012-30 «Introduction of the new microbiological
preparations for increase plants yield and soils fertility in the conditions of
Republic of Karakalpakstany» (2012-2014).

The aim of the research is creation of the effective biopreparation on the
basis of growth-promoting rhizosphere microorganisms for improvement of
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chickpea productivity in the salinization conditions.

The objectives of the research:

search and isolation of bacteria from nodules and rhizosphere of a chickpea,
screening of active strains on salt-tolerance and growth promoting ability;

to study morphologically-cultural and physiologically-biochemical properties
of a chickpea growth promoting rhizobacteria, identify selected strains;

to define the optimal conditions of the active strains cultivation;

to study the survival rate of growth promoting rhizobacteria on a chickpea
roots in the saline soils, define their phytohormonal, nitrogenase and antifungal
activity;

to study the antifungal properties of growth promoting rhizobacteria to
chickpea phytopathogens — production of hydrolytic enzymes, HCN and
siderophores;

to study the chemotaxis of rhizobacteria to chickpea root exudates as
fundamental factor of their interaction;

to develop the new biopreparation on the basis of effective strains of salt-
tolerant growth promoting rhizobacteria of a chickpea. To study the influence of
biopreparation on growth, development and yield of a chickpea and its efficiency
in chickpea fusarial wilt control in the field conditions on saline soils;

to develop the biotechnology of reception and application of the new
biopreparation - laboratory regulations, technological scheme of production and
practical recommendations for application of the biopreparation in agriculture at
chickpea growing;

to define the biological and economical efficiency of the new biopreparation
at chickpea growing on saline soils.

The objects of the research were representatives of bacteria of family
Rhizobiaceae isolated from chickpea nodules, cultivated in Republic of
Uzbekistan; strain Rhizobium sp.-IC53 kindly given by doctor Subramaniam
Gopalakrishnan from The International crops research Institute for the semi-arid
tropics (ICRISAT, Patancheru, Hyderabad, India) for what we express him our
sincere gratitude; bacteria of genus Pseudomonas isolated from rhizosphere of
chickpea cultivated in various regions of the Republic of Uzbekistan, and also 29
chickpea breeds, from which aboriginal breeds: «Jaxongir», «Xalimay,
«Uzbekiston-32», «Lazzaty, «Zimistoni», «Mugqtadiry, «Hisor-32», «Mirozy,
«CIEW-45», «Sino»; imported breeds: «Flip 1-01», «Flip 1-04», «Flip 1-05»,
«Flip 1-19», «Flip 1-21», «Flip 1-22», «Flip 1-29», «Flip 1-31», «Flip 1-33»,
«Flip 03-102¢», «Flip 05-59¢c», «Flip 03-74», «Flip 06-102c», «Flip 06-66», «Flip
05-65», «Flip 06-124c», «Flip 06-80c», «Flip 03-27c», «Flip 06-155¢c», kindly
given by doctor Ram Sharma from the International Center for agricultural
research in the dry areas (ICARDA).

The subject of the research was the isolation of bacteria from chickpea
nodules and rhizosphere, screening, definition of selected microorganisms strains
influence on chickpea growth and development in saline soils; establishment of
factors effecting chickpea growth and development stimulation and biological
control of its root diseases with salt-tolerant bacterial strains of genuses

60



Pseudomonas and Mesorhizobium, used for biopreparation creation; development
of laboratory regulations of biopreparation reception and its test under production
conditions; optimization of application conditions of the biopreparation increasing
chickpea productivity and protecting it from root diseases in soil salinization
conditions.

The methods of the research. In the course of researches microbiological,
biotechnological, = biochemical,  spectrophotometric, = molecular-biological,
chromatographic, agrochemical and biometric methods were used.

Scientific novelty of research consists in the following:

from nodules and rhizosphere of a chickpea cultivated on saline soils, isolated
growth promoting bacterial strains, related to genuses Pseudomonas and
Mesorhizobium which were identified accordingly as Pseudomonas chlororaphis-
66 and Mesorhizobium ciceri-4 by means of method of 16S rRNA nucleotide
content sequence definition;

received rifampicin-resistant strains of these bacteria thanks to which it was
possible to define their colonizing abilities in chickpea root system;

for the first time established that Pseudononas chlororaphis-66 promotes
active nodule formation in chickpea, and also raises its immunity, productivity and
resistance to phytopathogenic fungi;

studied various properties of strains M. ciceri-4 and P. chlororaphis-66,
influencing chickpea growth and development, and also factors which are
responsible for biological control of phytopathogenic fungi, causing chickpea root
diseases;

for the first time established, that various chickpea breeds synthesize exudates
of different nature (sugars, acids, amino acids) in different quantities and secrete
them through the root system;

by fractionating of root exudates in the column with ion-exchange resin
Dowex, 3 fractions: cationic (histidine, arginine, lysine, cysteine, serine, glycine,
CepuH, TJUIMH, asparaginic acid, leucine, isoleucine and alanine), anionic
(gluconic, galactonic and mannuronic acids), neutral (glucose, galactose,
arabinose, xylose and ribose) are received;

defined that attractive ability of separate fractions (attraction region (cm):
cationic-1.0; anionic-0.6; neutral-0.8) is lower, than total (attraction region - 2.8
cm). The mixture of cationic and neutral fractions possesses higher attractive
ability, than mixture of cationic and anionic and mixture of anionic and neutral
fractions;

for the first time on the basis of selected strains Pseudomonas chlororaphis-66
and Mesorhizobium  ciceri-4 is developed the new biopreparation
«Pseudorhizobiny.

Practical results of the research are as follows: laboratory regulations of
biopreparation «Pseudorhizobin» reception are developed and approved under
production conditions of LLC «Bio — Ugity and LLC «Mangit mineral»,
biopreparation prototype in amount of 1000 kg is produced;

the guidelines «Application of Pseudorhizobin biological preparation at
chickpea sowing in saline soils» is developed.
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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 in study of bacteria Pseudomonas and
Mesorhizobium role in growth and development stimulation, and protection of
chickpea against root diseases.

The practical significance of the research results consists, that in the field
conditions the screening of various chickpea (Cicer arietinum L) breeds on soil
salinity resistance is conducted. Many of tested chickpea breeds have never
cultivated before in conditions of Uzbekistan. As a result selected the most salt-
tolerant chickpea breeds which were used for check of «Pseudorhizobiny
biopreparation efficiency in the conditions of natural salinization in territory of
Kara-Kalpak Republic. The created complex microbiological biopreparation
«Pseudorhizobin» for chickpea on the basis of salt-tolerant rhizosphere
microorganisms association, promote growth, development and productivity
increase of chickpea and also protect it from phytopathogenic fungi causing root
rots in salinization conditions. The special technology of reception of this
biopreparation is developed. Established that the usage of «Pseudorhizobiny»
biopreparation allows cultivating chickpea even in saline soils and receiving heavy
harvests, especially at use of salt-tolerant chickpea breeds recommended in
dissertation. Cultivation of salt-tolerant chickpea breeds with application of
«Pseudorhizobin» biopreparation allows to use already became unfit saline soils.
The developed technological scheme can be used as model for creation of new
microbial preparations for agriculture.

Implementation of the research results. Biopreparation «Pseudorhizobiny
7.7 billion c/ml (Pseudomonas chlororaphis-66 - 4 billion c/ml, Mesorhizobium
ciceri-4 - 3.7 billion c/ml) is registered at session of the State Chemical
Commission of RUz and included to the «List of pesticides and agrochemicals
permitted for application in agriculture of Republic of Uzbekistan» (2-6/1-33 from
09.03.2016). The efficiency of biopreparation «Pseudorhizobin» against chickpea
fusarium wilt was 83.3%. «Pseudorhizobin» promoted chickpea yield increase in
salinization conditions by 22%.

Approbation of the research results. The main provisions of dissertation are
presented at the 2" Asian conference «Plant Growth-Promoting Rhizobacteria
(PGPR) for sustainable agriculture» (China, Beijing, 2011), VII International
scientifically-practical conference «Agrarian science - to agriculture» (Russia,
Barnaul, 2012), Republican scientifically-practical conference «Yaylovlardan
oqilona foydalanish va muxofaza qilishning institutsional masalalari» (Tashkent,
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2013), scientifically-practical seminar devoted to the World day of environmental
control «Environmental control in Uzbekistan: its state in the present days and
development ways» (Tashkent, 2013), Republican scientifically-practical
conference «The Soil Resources of Uzbekistan: status, protection and perspectives
of their rational using» (Tashkent, 2013), Regional conference of young scientists
«Recent trends in physical and biological sciences» (India, Bangalore, 2014), XXI
International scientific conference of students, post-graduate students and young
scientists «Lomonosov-2014» (Russia, Moscow, 2014), 20" World Congress of
Soil Science (Korea, 2014), XXII International scientific conference of students,
post-graduate students and young scientists «LLomonosov-2015» (Russia, Moscow,
2015), scientifically-practical seminar «Soils of Uzbekistan and resource saving
technologies of improvement of their fertility» (Tashkent, 2015). Republican
scientifically-practical seminar «Atrof muxitni o’zgarishi sharoitida yer resurslarini
muxofaza qilish va ulardan oqgilona foydalanish masalalari» (Tashkent, 2016).

Publication of the research results. On the theme of the dissertation a total
of 29 scientific papers were published. 16 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 13 in republican and 3 in international journals.

The structure and volume of the dissertation. The dissertation consists of
introduction, four chapters, conclusions, list of references and appendix. The size
of the dissertation is 160 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 titled «The review of literary data on
overcoming of salt stress and struggle with chickpea diseases by means of
rhizosphere and nodule bacteria of genuses Pseudomonas and Rhizobium» the
analysis of the current state of researches in the field of creation of biological
preparations for plants biological protection against diseases and increase of crops
yield is conducted, prospects of use of Pseudomonas and Rhizobium genuses
bacteria as biological growth stimulants of plants, and also agents of
phytopathogenic microorganisms biological control are considered, the problem of
soil salinization and its effect on chickpea growth and development, prospect of
microorganisms usage for alleviation of salt stress in plants, mechanisms of growth
stimulation, biological control and alleviation of salt stress in plants by growth
promoting rhizobacteria, and also modern biotechnological approaches in livestock
and aviculture wastes processing to biofertilizers are presented.
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In the second chapter of dissertation titled «Methods of study of
morphologically-cultural and phisiologycally-biochemical, growth promoting
and biocontrol properties of bacteria» materials and methods of research are
described.

Screening of various chickpea breeds on salt-tolerance is carried out with
couching of seeds (with addition 50 and 100 mmol NaCl), plants cultivation in
gnothobiotic system with sand (with addition 50 and 100 mmol NaCl) and plants
cultivation in pots with saline soil taken from depth of tillage (0-40 cm) of irrigated
agricultural field subjected to salinization.

For the isolation of bacteria which are competitive colonizers of chickpea
roots used enrichment method (Kamilova et al., 2005). As a result 10 bacterial
strains are isolated. Morphologically-cultural and phisiologycally-biochemical
properties of strains are investigated. According to studied properties, 10 strains
are put into genus Pseudomonas.

Nodule bacteria strains are isolated from chickpea large pink nodules for what
them superficially sterilized, ground and final suspension inoculated on YMA
nutrient medium. The strains were cleaned with the method of limited dilutions
(Zvyagintsev, 1991). For check of isolated culture purity used special test for
nodule bacteria - growth on lacmus-milk (Tepper et al., 1991).

For check of various selected Rhizobium and Pseudomonas sp.-66 strains
influence on chickpea growth and development in 2012-2014 yy. the field
experiments in conditions of the Tashkent state agrarian university experimental
station are carried out. Seeds were inoculated with strains suspension (cells titer
not less 1x10° ¢/ml) and then sowed to soil.

For identification of selected growth promoting strains Pseudomonas sp.-66
and Rhizobium sp.-4 used 16S rRNA analysis. 16S rRNA amplified by means of
polymerase-chain reaction (PCR) with use of forward
16SF: 5’-GAGTTTGATCCTGGCTCAG-3’ and reverse
16SR: 5’-GAAAGGAGGTGATCCAGCC-3’ primers.

The definition of morphologically-cultural and physiologically-biochemical
properties of bacterial strains conducted with standard procedures (Gerhardt, 1984;
Netrusov et al., 2005; Smirnov, Kiprianova, 1990; Vincent, 1970).

The properties of Pseudomonas sp.-66 and Rhizobium sp.-4 strains,
promoting chickpea growth and development stimulation are investigated.
Production of indole-3-acetic acid (IAA) studied with Bano and Musarrat method
(2003).

For measurement of growth on 1-aminocyclopropane-1-carbon acid (ACC) as
a single source of nitrogen, bacterial strains incubated on the suitable mediums (for
Mesorhizobium - YMA without yeast extract addition, for Pseudomonas -
peptoneless agar), with addition of ACC as a single source of nitrogen to medium.

The ability of strains to dissolve unsolvable phosphates is estimated on
G.S.Muromtsev’s medium with addition of Ca;(PO,), either FePO,, or AIPO,.

For definition of nitrogenase activity of the intact legume-rhizobial system the
acetylene method was used. The quantity of formed ethilene defined by means of
flame-ionization detector in gas chromatographe Chrom-5 (Czech Republic)
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(Tepper et al., 1993).

To study pseudomonads and rhizobia strains abilities to biological control of
phytopathogenic fungi causing chickpea root diseases in salinization conditions
used fungi Fusarium oxysporum f. sp. ciceris, Fusarium verticillioides, Fusarium
oxysporum f. sp. vasinfectum, Fusarium solani, Rhizoctonia solani, Alternaria
alternata. For check of antagonistic activity to phytopathogenic fungi used
bacterial strains: KR 083, KR 076, 3612, Ep 14, Tivi 7, Rif ep 17, Rube 1326, BB-
135, TSAU-20 from collection of Microbiology and Biotechnology department of
NUU, and strains Mesorhizobium ciceri-4, Rhizobium sp.-6, Rhizobium sp.-9,
Pseudomonas chlororaphis-66 isolated from chickpea rhizosphere, and also strain
Rhizobium sp. IC-53, given by doctor Subramaniam Gopalakrishnan (ICRISAT,
India). Antagonistic activity of bacteria in relation to fungi is checked by agar
blocks method. Laboratory experiments in which seeds inoculated with bacterial
strains (cells titer 1x10® CFU/ml) and sowed in advance infected with fungi spores
soil (3.0x10” spore/kg soil) are conducted.

For check of HCN production by strains the Castric’s method (1975) is used.
For definition of chitinolytic activity of strains used Moreal and Relse’s method
(1969). The presence of lipase activity at bacterial strains is checked by test
method with Tween lipase indicator. The protease production is defined at strains
cultivation on TSB/20 (the one twentieth part of tripsine soybean broth with 1.5%
of agar) with addition of skim milk to a final concentration of 5%. The ring
appearing around colonies for the first-second day of cultivation, indicated on
presence of extracellular protease (Brown, Foster, 1970).

Glucanase activity is studied at use of lichen glucanic substrate, formation of
pure zones indicated on substrate destruction (Walsh, 1995). Cellulase activity is
found at use CMC (carboxymethil cellulose) as substrate (Hankin, Anagnostakis,
1977).

For definition of the ability to produce siderophores at strains used Schwyn
and Neilands’s method (1987).

For check and assessment of Mesorhizobium ciceri-4 competitiveness in
chickpea root colonization against strain Pseudomonas chlororaphis-66, used
rifampicin-resistant strain Pseudomonas chlororaphis-66R (rifampicin 200 ug/ml).

For research of bacteria chemotaxis to chickpea root exudates, collected
chickpea seedlings root exudates by their cultivation in exsiccator with the distilled
water. Exudates concentrated in vacuum, divided with use of ion-exchange resin
various forms of Dowex type. For chemotaxis used Adler modified method (1972).

For assessment of «Pseudorhizobin» biopreparation effect on chickpea
productivity, the field experiment in saline soils conditions of Amu Darya district
of Kara-Kalpak Republic is conducted. The soil of experimental field had electrical
conductivity (EC) - 568 mSm/m (millisimens/meter). The soils with EC higher 400
mSm/m are considered saline (Rhian et al., 2002).

In the third chapter of dissertation titled «Study of morphologically-
cultural, physiologically-biochemical, plant growth promoting and biocontrol
properties of bacteria Pseudomonas chlororaphis-66 and Mesorhizobium
ciceri-4» the results showing possibility of Pseudomonas chlororaphis-66 and
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Mesorhizobium ciceri-4 strains application for improvement of chickpea growth
and development and struggle with the fungi causing chickpea root diseases in
salinity conditions are presented.

Screening of some chickpea genotypes on salinization resistance

The influence of salinization on different chickpea breeds germination is
analyzed. It is established, that analyzed 29 chickpea breeds differ on their
resistance to different levels of salinization. Decrease in seeds emergence rate (for
10 day after sowing), in comparison with control variant, was below 25% for
«Sinoy, «Flip 1-01», «Flip 1-04», «Flip 1-05», «Flip 1-19», «Flip 03-27c», «Flip
06-155c». Seeds of a chickpea breeds «Jahongiry, «Uzbekiston-32y», «Lazzaty,
«Zimistoni», «Flip 1-22», «Flip 1-31», « CIEW-45» and «Flip 06-80c» showed the
best germination (40-45%) at concentration of salt 100 mmol, than other breeds.
The growth and nodules formation at various chickpea breeds in saline soil are
studied. From 29 breeds 7 are selected («Jahongiry, «Uzbekiston-32», «Lazzaty,
«Xalimay, «Miroz», «Flip 1-33» and «CIEW-45y) as most salt-tolerant.

Proceeding from the research results follows, that for achievement of the
greatest symbiotic efficiency in salinization conditions, it is necessary to consider
plant breeds.

Screening of bacteria capable to stimulate chickpea growth and development
Isolation and screening of Pseudomonas genus bacteria
Effective colonizers can be received after seedlings inoculation with the
mixture of various bacteria and seedlings cultivation in gnothobiotic system with
sand. Repetition of this method improves the ability of bacteria to colonize roots.
In the present research, we used enrichment method for screening of salt-
tolerant bacteria of genus Pseudomonas colonizing chickpea roots. After third
cycle of enrichment, ten best chickpea roots colonizers were selected.
Morphological and phisiologycally-biochemical properties of strains which
allowed to put selected strains into genus Pseudomonas are studied.
It is carried out the screening of selected strains on ability to stimulate
chickpea growth and development. Strain Pseudomonas sp.-66 possessed the most
strongly pronounced growth stimulation activity concerning chickpea.

Isolation and screening of Rhizobium genus bacteria

10 bacterial strains were isolated from chickpea nodules. One strain -
Rhizobium sp. IC-53 is given by Doctor Subramaniam Gopalakrishnan (ICRISAT,
India). Bacteria actively grew on YMA medium and formed opaque and milky-
white mucous colonies for 3 day that corresponds to outward of nodule bacteria
colonies. Bacteria at growth on lacmus-milk for 10-14 days alkalized it, thus it
slightly became blue and formed the light ring - wheyish region. All strains
showed positive result at growth on lacmus-milk and were attributed to nodule
bacteria of family Rhizobiaceae.

Screening of isolated strains on their ability to form nodules on roots and
influence chickpea growth and development by means of seeds presowing
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inoculation (fig. 1). As a result of screening strains Rhizobium sp.-4, Rhizobium sp.
IC-53, Rhizobium sp.-6 and Rhizobium sp.-9 are selected for further experiments,
as the most active and virulent.
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Note: *- statistically significant at p<0.05.

Fig. 1. Nodules formation by different strains of nodule bacteria on chickpea
roots of breed «Xalimay.

The influence of various strains of selected bacteria on chickpea growth and
development in the field conditions
For check of efficiency of chickpea seeds inoculation with selected bacterial
strains on chickpea growth and development, in 2012-2014 yy. field tests at
experimental station of Tashkent state agrarian university are conducted (table 1)
All selected for field experiments strains of nodule bacteria: Rhizobium sp.-4,
Rhizobium sp.-6, Rhizobium sp.-9, Rhizobium sp.-IC53, promoted improvement of
growth and development, and also increase yield of various chickpea breeds, but
after joint inoculation of seeds with strains Rhaizobium and Pseudomonas sp.-66 the
nodules number on chickpea roots considerably increased in comparison with
single inoculation. So, for example, after single seeds inoculation with strain
Rhizobium sp.-4 the quantity of nodules increased by 67.2%, and after
coinoculation with Rhizobium sp.-4 and Pseudomonas sp.-66 - by 77.4% in
comparison with control. Coinoculation of chickpea seeds with two strains was
more effective than single coinoculation in increase of chickpea shoots and roots
length. So, after seeds inoculation with strain Rhizobium sp.-4 the length of
chickpea shoots and roots increased by 17.3 and 10.8%, and after seeds
coinoculation with strains Rhizobium sp.-4 and Pseudomonas sp.-66 these indexes
increased by 22.6 and 28.6 % respectively in comparison with control.
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Thus, the combination of bacteria Rhizobium sp.-4 and Pseudomonas sp.-66 is
the most effective at chickpea seeds coinoculation and promotes active growth and
development of plants, and also raises chickpea productivity by 2,3-4,37 c/ha as
compared with control.

Identification of selected bacteria strains

For identification the most active strain Pseudomonas sp.-66 capable to
stimulate chickpea growth and development is chosen and identified by means of
16S rRNA genes analysis. As a result of analysis the part of strain Pseudomonas
sp.-66 DNA nucleotide sequence which appeared identical to bacterium
Pseudomonas chlororaphis ATCC 9446 (accession number AF094723) on 99%
according to GenBank is defined. Strain Pseudomonas sp.-66 is identified as
Pseudomonas chlororaphis-66 and registered in GenBank under the number
KX012005 (http://www.ncbi.nlm.nih.gov/nuccore/KX012005?report=GenBank).

As the most effective in relation to chickpea growth and development, the
strain of nodule bacteria Rhizobium sp.-4 is identified by means of 16S rRNA
genes analysis. As a result of analysis the part of strain Rhizobium sp.-4 DNA
nucleotide sequence which appeared identical to bacterium Mesorhizobium ciceri
cal81 (accession number NZ CM002796.1) on 99% according to GenBank is
defined. Strain Rhizobium sp.-4 is identified as Mesorhizobium ciceri-4 and
registered in GenBank under the number KX012006
(http://www.ncbi.nlm.nih.gov/nuccore/KX012006?report=GenBank).

Morphologically-cultural and physiologically-biochemical properties of selected
bacterial strains Pseudomonas chlororaphis — 66 and Mesorhizobium ciceri-4

Morphology of Pseudomonas chlororaphis-66 strain colonies at growth on a
solid nutrient medium: 1) on MPA - colonies are roundish with equal edges,
smooth, weakly-prominent, not opaque, green in the centre with light border, with
mucous consistence, diameter 5-6 mm, observed formation of yellow-green,
fluorescing pigment diffusing into medium. Young colonies whitish, the green
pigment appears with augmentation of culture age. 2) on MPA with 2% of
glycerine - colonies are larger, more intensively colored, than on MPA, more
intensive diffusion of yellow-green pigment into medium; 3) on King B - yellow-
green pigment is formed.

At growth in liquid medium (MPB) strain Pseudomonas chlororaphis-66
forms thin, solid wrinkled film, and on oblique agar (MPA) the streak is abundant,
solid with equal edge.

The cells of strain Pseudomonas chlororaphis-66 represent motile, straight,
small, gram-negative, aerobic rods with dimension 1.6-1.7 x 0.6-0.8 um. The strain
produces fluorescing pigment, diffusing into medium. At 42°C growth is absent.
Growth at 4°C is present, but the slowest. Reaction to catalase and oxidase is
positive. Ability to denitrification does not possess. Arginindehydrolase forms.
Levan from sucrose doesn't forms. Gelatin, lecithin and starch hydrolyzes.

For its growth strain Pseudomonas chlororaphis-66 is capable to use various
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carbon sources: glucose, arabinose, xylose, sucrose, maltose, raffinose, fructose,
rhamnose, galactose, glycerine, butanol, hexanol, mannitol, propionic acid,
antranic acid, succinic acid, a-ketoglutaric acid, acetate, pyruvate, lactate, citrate,
L-tyrosine, D,L-leucine, L-arginine, D,L-alanine, D,L-valine, D,L-tryptophan, L-
proline, D,L-lysine, D,L-serine, L-asparagine, phenylalanine.

At growth on glucose, xylose, arabinose, sucrose, fructose and galactose the
strain produces acid.

It is revealed, that strain Pseudomonas chlororaphis-66 does not have
antagonistic activity to Mesorhizobium ciceri-4.

Cells of five-day culture Mesorhizobium ciceri-4 have a rod form with
dimension 1.4-1.6 x 0.3-0.5 pum. The strain is gramme-negative obligate aerobe.
Cell colonies on agar mediums (chickpea, pea agars, YMA) are same, circular with
the equal accurate contour, shining, white-transparent, convex, mucous, to 2.0-2.5
mm in diameter on 2-3 day at incubation temperature 30°C. Growth at 4°C is take
place, but the slowest. The strain is capable to grow on MPA medium, does not
hydrolyze the gelatin, does not hydrolyze the starch, has no amilase and oxidase
activity on agar with casein, not capable to denitrification, possesses urease and
catalase activity, acidates medium at cultivation on fat-free sterile milk, does not
produce fluorescent and phenazine pigments. The strain is capable to use the
following carbon sources: sucrose, glucose, arabinose, xylose, rhamnose, maltose,
lactose, mannitol, sorbitol, dulcite, and as nitrogen sources: ammonium, nitrate,
amide nitrogen. The strain changed colour of YMA medium to yellow with
addition of bromthymol blue, that indicate that the strain produces acid.

Strain Mesorhizobium ciceri-4 does not have antagonistic activity to
Pseudomonas chlororaphis-66.

Optimal conditions for strains cultivation

Optimal conditions for strains Pseudomonas chlororaphis-66 and
Mesorhizobium ciceri-4 cultivation are checked. In particular it is revealed, that
both strains are capable to grow at concentration of NaCl 4%.

Optimal temperature of strain Pseudomonas chlororaphis-66 cultivation is
34°C, and strain Mesorhizobium ciceri-4 - 30°C.

Optimal pH value for growth of strain Pseudomonas chlororaphis-66 is 6.2-
7.5, and for strain Mesorhizobium ciceri-4 - 6.0 - 7.5.

Plant growth promoting properties of strains Pseudomonas chlororaphis-66 and
Mesorhizobium ciceri-4

The following properties of strains are studied: IAA production, ACC-
deaminaze activity, dissolution of unsolvable phosphates and nitrogen-fixing
activity.

As a result of experiments it is revealed, that strains synthesise [AA
phytohormone, both at presence of tryptophan, and in its absence. The most active
synthesis is take place in the medium free of NaCl, however IAA continues to be
produced and at 4% of NaCl (fig. 2).
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Fig. 2. IAA production by bacteria strains with and without addition of
tryptophane at presence of different concentrations of NaCl after 7 days of
cultivation: a) P. chlororaphis-66, b) M. ciceri-4

Strains Pseudomonas chlororaphis-66 and Mesorhizobium ciceri-4 are
capable to dissolve the unsolvable phosphates Ca3(PO,),, FePO,, AIPO,, at
cultivation, both on G.S. Muromtsev's solid nutrient medium, and on NBRIP liquid
nutrient medium in the presence of 1.5% NaCl (table 2).

Table 2
Dissolution of the unsolvable phosphates by strains P.chlororaphis-66 and
M. ciceri-4
Ca3(PO4)2 FePO4 AIPO4
Strain Solid Liquid Solid Liquid Solid Liquid
midium’ | mediun™ | medium | medium | medium | medium
P. chlororaphis-66 156 2.19 143 1.47 0 1.29
M. ciceri-4 135 2.09 126 1.23 0 1.33

Note: * Assessment by method of clarification zones, mm®.
** Average multiplicity of phosphates concentration excess as compared with control medium.

To check the nitrogen-fixing ability of nodule bacteria in the form of
bacteroids it is checked nitrogenase activity of the intact legume-rhizobial system
after inoculation of various chickpea breeds seeds with strain Mesorhizobium
ciceri-4, and also with combination of strains Mesorhizobium ciceri-4 and
Pseudomonas chlororaphis-66. At chickpea seeds coinoculation with strains
Mesorhizobium ciceri-4 and Pseudomonas chlororaphis-66 the nitrogenase
activity of the intact legume-rhizobial system at all chickpea breeds increased in
comparison with single inoculation with strain Mesorhizobium ciceri-4 (table 3).

The results of research are indicate that strains Mesorhizobium ciceri-4 and
Pseudomonas chlororaphis-66 form effective symbiosis with chickpea plants.
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Table 3

Nitrogenase activity of the intact legume-rhizobial system at single inoculation of
seeds with strain M. ciceri-4 and at dual inoculation with strains M. ciceri-4 and
P. chlororaphis-66

M. ciceri-4 M. ciceri-4 + P. chlororaphis-66
Chickpea Nodules number Nitrqggnase Nodules number Nitro.ggnase
breed on a plant roots activity, on a plant roots activity,
ug No/plant/hour ug No/plant/hour
Xalima 49+3,90* 47+4,10* 72+4,98* 63+4,98*
Uzbekiston-32 18+2,37 26+3,22 31+3,22 41£3,58
Lazzat 454322 42+3.90 59+4,10 58+4,73
Miroz 24+3,22 19+2,37 35+3,22 36+3,22
Jahongir 33+3,58 37+3,22 49+3,90 54+3,90
CIEW-45 484+3,90* 51+4,10%* 63+4,98* 65+4,73
Flip 1-31 15+2,37 25+3,22 26+3,22 47+3,90

Note: *- Statistically significant at p<0.05

Biological control of phytopathogenic fungi causing chickpea root diseases by
means of PGPR in the conditions of soil salinization
The ability of analyzed bacteria to inhibit growth of phytopathogenic fungi is

checked (table 4).
Table 4
Phytopathogenic fungi growth inhibition by bacteria
(radius of the inhibition zone, mm)
Phytopathogenic fungi
: . Fusarium Fusarium
Bacterial strains Fusarium oxysporum | Rhizoctonia | Fusarium | Alternaria
t?:y Sl; ?;:’ZZ verticillioides f. sp. solani solani alternata
SP- vasinfectum
KR 083 - 20+1.79 18+0.89 32+2.68* - 23+1.79
M. ciceri-4 28+£1.55 30£2.37* 31£2.37* 16£1.79 29+£3.22% | 34+£2.37%*
3612 16+1.55 29+2.37* 3242.37 - 31+£2.37 | 30+£2.37*
Ep 14 - 16+1.55 26+1.55 15+0.89 30+£2.37 | 31+2.37*
Tivi 7 - 18+1.79 33+2.37* 35+2.37 - 25+1.55
KR 076 - 14+0.89 - 30+2.37 27+1.79 | 29+2.37*
Rhizobium sp.-6 - 23+£2.37* 23+£1.55 22+1.55 14+£0.89 | 23+1.55
Rif epl7 16+1.79 - 22+1.79 22+1.79 25+1.55 -
Rhizobium sp.-9 25+1.55 15+0.89 35+2.37* 26+1.79 26+1.79 5+0.89
Rube 1326 18+1.55 - 20+1.55 24+1.55 22+1.55 17£1.79
P. chlororaphis-66 32+2.37* 23+1.55 34+2.37* 24+1.79 33+2.37 | 29+2.37*
BB-135 2542.37* - 22+1.55 19+1.55 16£1.79 | 22+1.55
TSAU-20 21+1.79 - 21+1.79 22+1.79 324237 | 24+£1.79
Rhizobium sp. 1C-53 - 18+1.79 18+1.55 25+1.55 21£1.55 | 20+£1.79

Note: *- Statistically significant at p<0.05

All investigated strains possessed more or less expressed antagonistic activity
to phytopathogens on what indicates the formation of fungi growth inhibition
zones around bacterial colony.

Strains Mesorhizobium ciceri-4 and Pseudomonas chlororaphis-66 are
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especially stand out. The present strains possess heightened antagonism to all
studied fungi species. Strain Pseudomonas chlororaphis-66 is the best, of
investigated bacteria, antagonist of fungi Fusarium oxysporum f. sp. ciceris
(radius of fungi growth inhibition is 32 mm) and Fusarium solani (33 mm). Strain
Mesorhizobium ciceri-4 showed the strongest antagonism against fungi Fusarium
verticillioides (radius of fungi growth inhibition is 30 mm) and Alternaria
alternata (34 mm).

Properties of bacteria realizing biological control of phytopathogenic fungi

Strains Pseudomonas chlororaphis-66 and Mesorhizobium ciceri-4 possess
high antifungal activity in relation to wide spectrum of phytopathogenic fungi.
Results of study of the main factors realizing biological control of phytopathogenic
fungi are presented below.

Strain Pseudomonas chlororaphis-66 1is capable to produce following
hydrolytic enzymes (chitinase, cellulase and protease), and also HCN (table 5).
This strain is capable to use ACC as a nitrogen source that indicate on presence of
ACC-deaminase which plays an important role in ethylene level lowering at plants
in stress conditions. Strain Mesorhizobium ciceri-4 did not have ability to produce
HCN, ACC-deaminase, chitinase and cellulase. However the strain produces
glucanase, lipase and protease which also promote inhibition of fungal activity in a
chickpea rhizosphere.

Table 5
Chitin hydrolysis by strain Pseudomonas chlororaphis-66
Time of cultivation, days Efficiency of chitin hydrolysis*
4 1.6
6 2.8
7 3.4
8 5.78

Note: ™ ratio of the diameter of a turbid medium halo zone (containing chitin) around the colony
to diameter of a colony, mm/mm

Strains Pseudomonas chlororaphis-66 and Mesorhizobium ciceri-4 are
checked on siderophore production by means of CAS analysis and compared to
typical strain Rhizobium meliloti (table 6). It is revealed, that strains possess ability
to produce siderophores, thereby reducing in soil availability of iron necessary for
fungi growth. This ability is one more important bacterial factor of
phytopathogenic fungi growth inhibition in soil.

PGPR Pseudomonas can influence positively on a plant only at successful
colonization of its rhizosphere by them. Rifampicin resistant strain Pseudomonas
chlororaphis-66R 1is checked on competitiveness in chickpea root colonization
against the typical roots colonizer Pseudomonas fluorescens WCS365 (Lugtenberg
et al., 2001). It is appeared, that in the presence of 1.5% NaCl strain Pseudomonas
chlororaphis-66R (10.5x10° CFU/cm of root), colonizes chickpea roots better than
typical strain (9.3x10° CFU/cm of root).

Strain Mesorhizobium ciceri-4 is checked on competitiveness in colonization of
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chickpea root against strain Pseudomonas chlororaphis-66R in which the ability to
active colonization of chickpea roots is found. In the presence of 1.5% NaCl strain

Table 6
CAS analysis for siderophores production by strains

Strain CAS anz'llysis (formation of orange Ring diameter (cm)
rings on a blue agar)
P. chlororaphis-66 + 1.67+£0.2
M. ciceri-4 + 1.53+0.4
R. meliloti + 1.70+0.3

Note: + means that CAS analysis was positive.

Mesorhizobium ciceri-4 is capable to compete in chickpea roots colonization, and
thus concentration of this strain is only a little lower (8.9x10° CFU/cm of root),
than of Pseudomonas chlororaphis-66R (11.4x10° CFU/cm of root). It means that
both strains are competitive in chickpea root colonization; both strains are capable
to live simultaneously on chickpea roots and compete to phytoedaphon.

Chemotaxis of bacteria to chickpea root exudates

Roots colonization by bacteria introduced from the outside is the main factor
influencing efficiency of their action on plants. The first stage of chickpea roots
colonization by certain bacteria is their taxis to plant roots. Chemotaxis activity
depends on quantity and composition of root exudates. Therefore we studied
quantity and composition of two chickpea breeds root exudates — « CIEW-45» and
«Hisor-32». Earlier we carried out field experiments on two breeds’ seeds
inoculation with various bacteria strains. As a result productivity of both breeds
raised, however at a breed «Hisor-32» it has appeared almost in 4 times lower,
than at a breed «CIEW-45y.

Research results showed, that breeds «CIEW-45» and «Hisor-32» differ both
on quantity of secreted root exudates, and on quality, and the breed «Hisor-32»
concedes in it to breed «CIEW-45», especially in quantity of cationic fraction in
exudates and generally because of much lower content of histidine (almost in 2
times less than at a breed «CIEW-45») which is the most preferable nutrition
source for bacteria among other amino acids amounting cationic fraction. Such
distinctions in exudates secretion influence the power of bacteria chemotaxis to
roots of various chickpea breeds that is experimentally confirmed. Thus both
bacteria strains Mesorhizobium ciceri-4 and Pseudomonas chlororaphis-66
investigated by us, at same quantity of root exudates of chickpea breeds «CIEW-
45%» and «Hisor-32» prefered exudates of breed « CIEW-45», thanks to a difference
in the ratio of fractions and their components at two breeds. It is revealed, that cells
of strain Pseudomonas chlororaphis-66 move to root exudates faster, than
Mesorhizobium ciceri-4 and reach the concentration equal to concentration of
Mesorhizobium ciceri-4 already in 15 minutes whereas cells of Mesorhizobium
ciceri-4 spend 30 minutes for this. Concentration of exudates 3.88 mg/ml is
enough for maximal chemotaxis of strain Mesorhizobium ciceri-4, and for strain
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Pseudomonas chlororaphis-66 concentration 7.75 mg/ml is sufficient, at the
further increase of exudates concentration the speed of chemotaxis almost does not
change. The mixture of all three fractions of root exudates is the most preferable,
than mixture of any two fractions for both strains. It is revealed, that from the
mixture of two fractions for strain Pseudomonas chlororaphis-66 cationic and
anionic mixture i1s more preferable, and for strain Mesorhizobium ciceri-4 - the
mixture of cationic and neutral.

Chickpea root exudates of two breeds contained various components in
different proportions. Apparently, the presence of these chemicals at certain
proportions is a key point for effective roots colonization by Mesorhizobium
ciceri-4 and Pseudomonas chlororaphis-66, and also for establishment of effective
symbiosis between pulse and rhizobia. Roots colonization by strain Pseudomonas
chlororaphis-66 1is very important in increase of chickpea and nodule bacteria
symbiosis efficiency and chickpea protection against phytopathogenic fungi. Thus,
because different chickpea breeds secrete different quantity of root exudates with
different ratio of their components, the activity of beneficial bacteria chemotaxis to
roots is different that as a result influences degree of roots colonization and on
productivity of this or that chickpea breeds at seeds inoculation with bacteria.

In the fourth chapter of dissertation titled «Pseudorhizobiny» - the effective
microbiological preparation for chickpea» the results of check of
«Pseudorhizobin» preparation efficiency in salinity conditions are presented.

As a result of conducted researches on the basis of selected strains we
developed an effective biological preparation of complex action for chickpea. The
biopreparation is named «Pseudorhizobiny, as result of joining of bacteria genuses
Latin names «Pseudomonas» and «Rhizobiumy.

In figure 3 the technological scheme of biological preparation
«Pseudorhizobiny» production is presented.

The complex actions of the biopreparation consist that it can stimulate
chickpea growth and development, and also protect it from root diseases caused by
phytopathogenic fungi. This biopreparation is designed for presowing treatment of
chickpea seeds by method of their inoculation for the purpose of increased crop
acquisition at chickpea cultivation in saline soils.

For the purpose of check of «Pseudorhizobin» biopreparation efficiency on
chickpea growth and development the field test in the conditions of natural soil
salinization of Amu Darya district of Kara-Kalpak Republic is carried out (2015).

After application of «Pseudorhizobin» biopreparation the yield of «Xalima»
and «Uzbekiston-32» chickpea breeds increased by 21,9%, at breed «CIEW-45 -
by 22%. Similar results are received with other breeds. Thus effectiveness in
growth ratio, development and productivity directly depends on soil moisture, if
the soil dries up the quantity of viable bacteria introduced with biopreparation goes
down that result in decrease in their influence on productivity.

Economic efficiency from application of biopreparation «Pseudorhizobiny is
counted up. The greatest profit is received after «Pseudorhizobiny» application from
the breed «CIEW-45» - 1602000 sum, on the second place the breed «Xalimay -
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1537000 sum.
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Fig. 3. Technological scheme of biopreparation «Pseudorhizobin»

production

Biopreparation «Pseudorhizobin» enriches nutritive value of chickpea seeds.

The quantity of protein on the average increased by 5%, fat - by 4 %,
carbohydrates - by 2% in comparison with control (without application of
«Pseudorhizobiny).

On the experimental plot of Uzbek scientific research institute of plants
protection (UzSRIPP) checked the efficiency of biopreparation «Pseudorhizobiny
against fusarium wilt of chickpea caused by Fusarium oxysporum f. sp. ciceris.
Biological efficiency of biopreparation «Pseudorhizobin» against fusarium wilt of
chickpea at norm 70.0 kg/t seeds in the end of vegetation was 83.3%. This result is
just a little bit lower than result (86.1%) of etalon - chemical preparation «Vitavaks
200 FF 34% v.s.k.».

Thus, biological preparation «Pseudorhizobin» showed high biological
efficiency that allows calling it perspective in chickpea fusarium wilt control.

CONCLUSION

As a result of the researches carried out on the theme of the doctoral
dissertation «The role of rhizosphere microorganisms in stimulation of growth and
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development of chickpea and biological control of its root diseases in salinity
conditionsy» presented the following conclusions:

1. From the rhizosphere and nodules of chickpea by the screening method
isolated and selected salt-tolerant strains of bacteria of genuses Pseudomonas and
Mesorhizobium capable to enhance growth and development of a chickpea in
salinity conditions.

2. Morphologically-cultural and physiologically-biochemical properties of the
selected strains are studied. By means of 16S rRNA analysis the selected bacteria
strains are identified as Pseudomonas chlororaphis-66 and Mesorhizobium ciceri-4
and registered in GenBank under the numbers KX012005 and KX012006
respectively.

3. The optimal conditions of the isotaled strains Pseudomonas chlororaphis-
66 and Mesorhizobium ciceri-4 cultivation and their ability to grow at NaCl
concentration 4% are defined. The optimal temperature of strain Pseudomonas
chlororaphis-66 cultivation is 34°C, for strain Mesorhizobium ciceri-4 - 30°C. The
optimal pH value for growth of strain Pseudomonas chlororaphis-66 is 6.2-7.5, for
strain Mesorhizobium ciceri-4 — 6.0-7.5.

4.1t 1is established that strains Pseudomonas chlororaphis-66 and
Mesorhizobium ciceri-4 due to IAA and ACC-deaminase synthesis, dissolution of
unsolvable phosphates, nitrogenase activity, survival rate of bacteria on chickpea
roots, and also salt-tolerance, promote growth and development improvement and
productivity increase of salt-tolerant chickpea breeds in salinization conditions.

5. The antifungal properties of strains Pseudomonas chlororaphis-66 and
Mesorhizobium ciceri-4 in relation to phytopathogenic fungi F. oxysporum f. sp.
ciceris, F. verticillioides, F. oxysporum f. sp. vasinfectum, R. solani, F. solani, A.
alternata causing chickpea root diseases are studied.

6. It is studied the quantitative and qualitative composition of root exudates at
early stages of chickpea vegetation. It is established, that the main components of
root exudates of various chickpea breeds are amino acids, sugar acids and sugars
which quantity and ratio has breed-specific nature. Exometabolites (histidine,
gluconic acid, glucose) are the main factor promoting roots colonization by
introduced beneficial bacteria and define plant resistance to external stressful
conditions (salinization, morbidity), and also indirectly promote chickpea yield
increase.

7.0n the basis of aboriginal salt-tolerant bacterial strains Pseudomonas
chlororaphis-66 and Mesorhizobium ciceri-4 the effective microbiological
preparation «Pseudorhizobin» designed for chickpea seeds presowing treatment is
created. «Pseudorhizobin» promotes significant improvement of chickpea growth
and development, increases its productivity and also protects from fusarial wilt in
the conditions of middle-degree soil salinization.

8. The biotechnology of «Pseudorhizobin» biopreparation reception is
worked-out and includes acquisition of biohumus from livestock dung by means of
worms mixture «red Californian worm hybrid» and Tashkent population of annelid
dung worms (50/50), further biohumus modification by addition of molasses,
potassium humate, mineral salts and CMC as a sticker, biohumus sterilisation and
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strains Pseudomonas chlororaphis-66 and Mesorhizobium ciceri-4 cultivation in it
at optimal temperature and pH for achievement of maximal titer of bacteria. The
regulations are tested in the conditions of LLC «Bio-ugity and LLC «Mangit
Mineral» with positive effect (certificates are attached). The laboratory regulations
are approved in the conditions of LLC «Bio-Ugit» and LLC «Mangit Mineral»
with positive effect. The practical recommendations on application of
«Pseudorhizobin» biopreparation at chickpea growing are developed, approved and
published.

9. The assessment of «Pseudorhizobin» biopreparation efficiency in a
chickpea crop increase is carried out. It is shown that in the natural soil salinization
conditions, after chickpea seeds inoculation with the biopreparation, the yield of
chickpea breeds «Xalima» and «Uzbekiston-32» increased by 21.9% and at breed
«CIEW-45» - by 22%. The assessment of «Pseudorhizobin» biopreparation
biological efficiency against chickpea fusarium wilt which was 83.3% i1s carried
out.
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