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KHUPULI (JIokTOpaMK AUCCEPTANUACH AHHOTALMSACH)

JAuccepranuss MaB3yCHHUHT 10J13ap0Juru Ba 3apyparu. Oxupru Huiapaa
OyTyH nayHEma TYNPOKHU IIYPIAHWINHN, KHUIUIOK XY KAJTUTHHUHT — TIIO0aT
MyamMoJiapura aiiann® 0opMokaa. AitHukca, Oy MyaMMO KypFOK Ba SIPUMKYPFOK
UKJIMMra sra OyJiraH Mamjiakamiapia kKarrta TamBuiinra cabad oyiamoxna. Jlynéna
TaXMHHaH 955 MJIH TeKTap ep Xap XWJI Aapakaja IrypiaHrad Oymu6', yuum 1/3
kucMu  Na' wommapu 6uman  mryprmamran.”  II§pnaHum  KUIUIOK-XYKATHK
SKMHJIAPUHU TE3IMK OWJIaH JAerpajanusra ydpamura onub kemagu. Oxubatna,
TYNPOK TapKUOUIArn MUKPOOHMOIICHO3 Oy3ynaau, YCUMIUKIAp MEehEPUIA YCHUIIIIaH
TYXTalnu, TYNPOKHM Xa&TUi 3apyp XycycHsTiaapu uyerapanad KyWuiaaau Ba y
SAPOKCHU3 XOJaTra yTa/iu.

VYmby MyaMMOHHM E€UMIIHUHT camapalid Wyimapuaad OupH, miypra dugamMiin
VCUMIIUK-MUKPOO CUMOMO3MHM IIAKJJIAHTUPUILI Ba YyHU amaiauérra TajgouK
STUIIAUP. bByHWHT ydyH DOHT camapaid ycy/ulapfaH Oupw, IyKKaKIu
YCUMITMKIIapJiaH, XyCycaH HyxaTnaH QoiiamaHuin ycyinu xucoOmaHaau. AMMO
HYXaT, TYOPOKHU WIYpiaHuIIdra yTta ce3rup. Tympok TapkuOugaru Ty3JIapHU
MUKJOpUTa OOFJIUK paBULIAA, YCUMIMKHA YHUO YMKMILI COHM MacaniuO, YCHUMIIMK
mactT OVHIM Ba WIAW3 CHCTEMAcH pPHUBOXKJIAHMACAAH KOJAIu, HMMYHHUTCTH
nacasu, Oy 9ca, YCUMIIMKHU Xap XWI KacaJTUKIIapra Ay4op KuJaau, XarTo HOOy/L
Oynumura xam oju0 kenmaau. TyNpoKHM UIYpIAHMINH, TYKKAKIW YCUMIIUKIIAP



Owian puzoOMiliap opacujaru y3apo MyHocabaTHU Oy3WJIMIIWTa OJUO KesaJlu.
Oxkubarna, TyryHakJapHU XOCHJ Oynuid, arMocdepa XaBOCH TapKUOUIAru
a30THH (PUKcalMACH Ba HUTpOreHaza (aomnuru macasgu. XyCycaH, UIYpIaHUII
TYTyHaK OakTepusuiapHU KYIu1al mraMMiIapuHU HOOyd Oynuiuura onud Kejaaau Ba
HIYpJIaHTaH TYMpOoKJIap/ia caMapaiu CMMON03 IakuianMaiiau. bynapnan Ttamikapw,
HyXaTJa WiAn3 KaCaTUKIApUHN YaKUPYBYX (PUTOMATOTEH 3aMOypyFiIap XaM KarTa
MyaMMora oiau0 KeJlyB4M OMMJI XucobOnaHanu. bab3u Hunnapna — ynap
XOCWJIIOPIMKHA Ba YHU cudatuHu mnacaiin® kerumura cababum Oynanumiap.
MabiayMku, ©0ab3u MHUKPOOpPraHU3MIIAp Xap XWJI TUIPOIUTUK (epMeHTIap,
cungepodopnap, HCN Ba Oomka wmomganap CHUHTE3 KuJdunuiapu Tydaiiiu,
¢utonaroren 3aMOypyFIapHH YCUIIMHM OocuO KYHHUII XyCycHsTHra Odra
oynamwnap. IlyHmait MuKpoopraHu3mIapAaH »HT camapanucH, Pseudomonas
aBjoura MaHcy0 Oynran Oakrtepusuiap OYnu0, ynap YCUMIUKIApAa Xap Xuil
CTpecCllapHU TacaTupaau Ba arpod MyXUTHH Xap XWJI OMOTHK, XamJa aOMOTHK
OMWJUTApH TabCHpPUTA UYWJAMIMIUTHHMA oOmupagd. Ammo, Oy OakTepusuiapHH
pu300Han-TyryHak CHUMOMO3MJArd pOJIM XO3Mprada aHUKJIaHMaraH Ba YJIapHU
HIYpJIaHTaH TYIOPOK IIApOUTHIA HYXaT YCUMIMTMHHM YCHINM Ba PUBOKJIAHUIIUTA
TabCUpH sXiM ypranwimarad. Ly cababmu, mypra yuaamid Ba camapaaop
OaxkTepusl MTaMMJIAPUHA KUIUPHUO TOMHIN, YIApHH IIYPIAHHII IAPOUTHAA HYXaT
YCHMIINTUTA TAbCUPHUHM YPraHUII Ba yjIap aCOCHIA YCUMIIMKIIAPHU YCHUILIH 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.

pUBOXKJIAaHUIITHAA (A0 UIITHPOK STYBUM CaMapajop Ba pakodardapmort
GHompenapaTiap IPATHIL, 1013ap0 MyaMMOIapIaH XUCOOIaHAIH. Y36eKUCTOH
Pecnybnukacu Basupnap Maxkamacununr 2013 inn 27 maiigaru 142-con
«2013-2017 iinnnapaa Y36exucton Pecny6nnkacuHEHT aTpod MyXHTHH
Myxodaza KUIUII UIUIapU JaCTypU» Kapopy Xamia Ma3Kyp GaoiusTra TeTUILTH
Oo1rka MebEPUN-XYKYKUH XyxoKaTiapaa Oenruianrad BasudaiapHd aManra
omupuiira ymoly nauccepranus TaAKUKOTH MyalsiH Japakaia Xu3Mar KuJaau.

TanKuKOTHUHT pecny0auka (aH Ba TEXHOJIOTUSJIAPY PUBOKJIAHUIIU
HHMHT YCTYBOP iyHaIumuiapura 0oFJIuKIuru. Maskyp TaIKUKOT pecimyOnrka
¢daH Ba TEXHOIOTHUSTIAP PUBOKIAHUIMUHUHT V. « KHUIIIIIOK XY KaIUTH,
OMOTEXHOJIOTHS, SKOJIOTUS Ba aTpo-MyXUT MyXodazacuy yCTyBOp HyHaIMIIIUra
MYBO(UK OaxkapuJiraH.

JAuccepranus MaB3ycu OyHM4Ya XOPHKHN MIMUN-TAIKUKOTJIApP IIAPXH.
HyxatHu XOCWJIZOPJWTMHM OIIMPUINTa WYHAITHPWITaH WIMHN HW3JIAHULUIAD
dKAXOHHUHI €TaKuM WJIMHM MapKaszliapy Ba OJIMI TablUM Myaccacallapu,
xkymnanal, Indian Institute of Pulses Research (Xunnucron), International Crops
Research Institute for the Semi-Arid Tropics (Xunaucron), Centre for Legumes in
Mediterranean Agriculture (ABctpanus), Australian Centre for International



Agricultural Research (ABctpanusi), Agricultural Research Centre at the
Washington State University (CILIA), Crop Development Centre at the University
of Saskatchewan (Kanmama), Ayub Agricultural Research Institute (Ilakucran),
Northwestern Center of Biological Research (Mekcuka), Pasteur Institute
(Opannus), International Center for Agricultural Research in the Dry Areas
(V36exucron), TomkeHT maBinar arpap yHuBepcutetd (VY36ekmcTOH) 01MO
OopuIMOKa.

HyxatHn XOCWINOPIWTHUHU OIIMPHUIITA OUJl KaxoHma onubd Oopwiran
TAIKUKOTIAp HATWXKACUIA KaTop, KymJajgaH, KyWHJard WIMHA HaTKaiap
OJIMHTAH: TE€H MYXAHJWCIUTH YyCy/Ulapu EpAaMHlia HYXaTHH XOCHIAOPIUTHHH
OIIUPHII, YPYF TapKUOUIATH OKCUJI MUKIOPHHH KYTapHUII Ba YCHMIIMKHHU Xap XU
KacaJUIMKJIapra YU IaMITIIATTHA OLLIUPHUIIT oyiinya MabIyMOTIIap
tusuminamtupwiran (Indian Institute of Pulses Research); cenekmus ycymnapuaan
¢oiinanann0®, HYXaTHM KypFOKYWIIMKKA Ba MIYpJIaHUINTA YHIAMIM HaBIapH
ApaTWiTaH, Xamjaa HyxXaT pusocdepacugaH TYryHaK OakTepusiap axparuo
OJIMHTAaH Ba yJapHU a3oT(UKcanus >KapaéHUHW KyJaUTUPHINA aHUKJIAHTaH
(International Crops Research Institute for the Semi-Arid Tropics); mykkaxiu
YCUMITMKIIApH TOHWHUHT CU(GATHHH KYTapulll yCYJJIapH, yJIapHU 3aMOypyF Ba
BUPYC KacaJUIMKJIapUAaH, Xamja Hemarojajap Ba OoIIKa 3apapKyHaHaajlapaaH
Myxodaza Kuinil ycyiapu unuiad ynkuwiran (Agricultural Research Centre at the
Washington State University).

Jlynéna HYXaTHM XOCWIJOPJIWTUHMU OINUPHUII Oyinda Karop, >KymJjajaH,
KyWHaard ycTyBOp WYHaIWIIapAa TaAKUKOTIAp OJU0 OOpWIMOKIA: HYXaTHU
XOCUJIZIOP HAaBIApUHU SIPATHUII, XOCWIAOPIWTHHH Ba Xap XWJl KacauTMKIapra
YUIAMIIMJIMTUHU  OIIMPYBYM CaMapazop MHUKPOO XaMyKaMUSTIIApUHU  SIPATHIIL;
TyryHak Oaktepusiiap €épaamMuaa camapaaop TyTyHaKJIap XOCHI KWW,
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HIYPJIAHUII IAapouTIapuaa OaKTepUsiapHU MOJICKYJISIp a30THH  Y3JIallITUPUII;
OYKKaKJIM-pu300Man Ba accolMaTUB CUMOMO3 XOJIaTUIArd YCUMITMKIIAPHU
mypnaHuimra OyiaraH MOCHAIlyBUHM KyYaUTHpHIL;, HYXaT ypyFd CcUpaTUHU
KYTapuIll; T€H WHXXEHEPHUSCH Ba MHUKPOOMOJOTHK METO/uIap E€paaMmuaa HYXaTHU
OMOTHMK Ba aOWMOTHK CTpecC OMWIIapra Yuaamiv OYJiTraH JTUHUSIAPUHU SPATHUII,
HYXaTHU TYypiid XWJI KacaJUIMKJIapra Ba 3apapKyHaHAallapra Kapliv KypaluuiiuHu
TAbMHUHIIOBUM CaMapaiop METOIap sIPaTHIIL

MyaMMOHMHI  YpraHwiranjJmk Jaapaxacu. Rhizobiaceae ounacura
KUpyBuUM TyryHak Oakrepusuiapau (Cammuazapos, 2003; Sessitsch et al., 2002;
Bouhmouch et al., 2005; Franzini et al., 2010; Assefa, 2012; Egamberdieva et al.,
2013), Ba Pseudomonas apnomura MaHcyO Oakrepusuiapuu (Axumona, 2007;
Weller, 2007; Jlykarkun, 2009; Hassanein, 2009; Egamberdieva, 2012) 6an3u-0up
XyCycHsITIapu YypraHu® uWKWiIrad. Pseudomonas Hu 0ab3u  TypilapuHU
aHTUOMOTUK Monjanap, cujaepodopiap CHHTE3 KWJIUIIM Ba SpUMalura
docdarnapan YCUMIMKIAp y4yH €HTUJ Y3MalITUpAIUTaH INakira YyTkazub Oepa
omumu anukyiadran (boponuH, 1998). lllyHunrmek, pu3obakTepusuiap acocuaa
ouoyrutnap taii€pnanran ([>xymanusizosa, 2004; Moprys, 2009; Cokonosa Ba 0.,



2009; Damir et al., 2011). Ymly mabnymomiapra kypa, Rhizobiaceae ounacura
KUpPYBUM OakTepusuiapHd (aosl IITAMMIIAPU, JYKKAKIUM YCUMIUKIAp OuiaH
Oapkapop Ba (aonm cUMOHWO3Iap XOCWI KWJIaJAWIap Ba YCHUMIIMKIAPHU €Tapiu
MUKJIOp/Ia €HTHII Y3/IallTUPYBYaH a30T OWJIaH TabMUHIAN onanunap. Rhizobiaceae
owsiacura MaHcy0 Kyruiad mrammiiap acocujia TyKKAKIM YCUMIIUKIAPHU Xap XUl
Typiaapu yuyH Oaktepuan Vrutnap («Hutparun», «Puzobun», «Puzotopdun»)
spaTWiral, amMmmo Oy VYFWTHap, WIypJIaHTaH TYNpoOKJIapjaa Xed KaHaai ¢oiina
OepMaciuru aHuKjJIaHTaH. Pseudomonas aBnonura KUpyBUYM OakTepusuIapHU 0ab3u
Bakwiapu (OoapuHr, OyFaoil, ¥y3a) PUBOKIAHUIIMHUA Ky4YaWTHUPHIIH, YIIapHU
IIypIaHUIITa YUIAMIMIIMTHHEA OIIMPHILIN, MUHEpaJIap OuiaH TabMUHIAN OJHIIH,
¢utonaroren 3amOypyFiapra HucOaraH OHMOHA30PATIMK XyCYCHSTHHU HaMOEH
KWIWIIKA ~ aHUKJIaHraH.  Pseudomonas  napHum  ycumumkiapra  HucOaTaH
OapKapopIAITUPYBUWINK XYCYCHSTIAPH, XWIMa-XWil (U3HO0JI0T0-OMOKUMEBUIN
MexaHu3miiap acocuja HamoéH Oymumm (boponun, 1998; Saharan, Nehra, 2011;
Deshwal et al., 2013), Oy w™exanusmiap — (HUTOTOPMOHJIAD CHHTE3H,
docharmobmmmzanus, QuronaToreHIapHU OWOJOTUK HA30paT KWIUIIKA OWiaH
OOFNMK, Xycycusmiap Oaradcun VpraHuiarad. AWHAaH MaHa NIy XyCyCHUsTIap,
Pseudomonas napuu 0ab3u mTaMMIIapUHM OHOVFUTIIAp Ba Ouompenapamiap
TapKuOura KUpUTUII YUYH acoc OyIn0 Xu3MaT KUJIraH.

Anabuétnapna Pseudomonas Owunan Rhizobium OakTepusiapyuHu apajaril
KyJAbTYpaJapuHU HYXaT YCUMIIMTU/IA TYTyHaKIap XOCHI OYJIUIIMHN Ky4aU THPUIIIH,
YCUMIIMKHU WIYpra YuAaMJIWJIMTHHUA Ba XOCWIJIOPJIWUTHMHU  OIIUPHUIIN XaKWJa
MabIyMOTIAp HMYK. Xap XWJl MHUKPOOpPraHuW3MIIapHU (oijganu  XycCyCHUSTIapH
acocusa, WIMHHA acoCJaHraH MUKpoOuompernaparmiap spaTwil, Oup TOMOHAAH
yaapaaH KUIMUIOK-XYKalIuK amanuéruaa GoiganaHul, HyxaT Ba OOIIKa TyKKaKId
YCUMIIMKIIapJiaH IIypJiaHraH TYMpOKJIapJa XaM FOKOpHU Ba cCU(DATIM XOCHJ OJUII
MMKOHUSITUHU Oepca, 00IlIKa TOMOH/IAH, IIYpiIaHTrad TyIpoKJIapAa HYXar YCTUPHIL,
yaap 6miaH cuMOHMO03/1a SIOBYM PU30OUNMTIAPHU a30TPUKCAIUST

KWINLI XyCYCHUATIAPUHHI OLIMPHILI XUCOOUIaH, TYNIPOKIA a30Tiau OMpUKMaIap
TYTUIAI Ba DPO3USAaH CaKJall IMKOHUSTH sipaTuiran 0ymyp snu. Jduccepranus
MAaB3yCHHHUHT JUCCEPTALMS 02:KAPUJITAH OJIMH TAbJIUM MYACCACACHHHMHT
WIMHMA-TAAKUKOT HILJIAPHU OWJIaH OOFJIMKJIUIU. J[UccepTaiusa TaaKUKOTH
V36exucTon MUl yHUBEPCHTETHHHHT Ba XAJIKAPO MIMHH-TAJKHKOT HILIAPH
pexxacunuHr «Identification of genetic variation and effective plant microbe
association for salt tolerance in chickpea» Thalwitz Memorial Scholarship IFAR —
World Bank grant (2011-2012 i1i1.); UTI-9-01. «Suru, pakobarbapaom Ba
pecypceTekaMKop MUKpoOronpenapartaaH KHIUIOK-XYKaJIUK aManueéThia
doitmananuin arporexenkacuau unrad-yukuim (2012-2014 iiii.); U-2012-30.
«Kopakannoructon PecnyOnukacu mapoutuaa YCUMIUKIAPHU X0CHITOPIUTHHU
Ba TYNPOK YHYMJIOPJIUTHUHU OLUMPUII MAKCATUAA STHTY MUKPOOUOJIOTHK
npenapamiapHy xopui kuummy (2012-2014 i) maB3ycuaaru aMainui J0Mnxa
noupacuga OakapuIraH.

TaaKMKOTHHUHI MaKcaau YCUMIMKIAPHU YCTUPHUII XyCYyCUSTHIa 3Ta OYaran



puzocdepa MUKPOOPraHU3MIIApY ACOCH/IA IIIYPIIAHUII IAPOUTHIA HYXaTHU
XOCUJIIOPIUTUHHU OIIMPYBYU caMapaiop Oronpenapar spaTuiigad noopar.
TankukoTHUHT Ba3udaapu:

HYXaT TYT'YHaKJIapu Ba puzocdepacuaa IIypra 9ugaMid Ba YCTHUPYBYAHINK
XyCyCHsITUTa 3ra OynraH OakTepusuiap KHIUPHUIN, aKpaThuO OJMUII Ba CKPUHUHT
KUJTALI;

HYXaTHU YCHUIIMHUA Ky4YaUTUPYBUU pU300aKTepUsIIapHU MOP(OIIOTO KyJIbTypal
Ba (HpU3MOJIOTO-OMOKMMEBUH XyCYCHSITIAPUHY YPTaHUIIL, TAHIA0 OJMHTaH
mTaMMJIAPHHA aHUKJIAIIL;

¢daoJ mraMMIIapHU YCTUPHUIITHU ONITUMAJT IIIAPOUTUHU aHUKJIAI; TTYpIIaHTaH
TYNPOKJIAp/ia HYXaTHU YCUIIMHYA Ky4YaUTUPYBUU PU300aKTEpUSIAPHU HIIIU3a
A1a0 KOJMILIMHY YpraHuil, yIapHu (UTOrOpMOHAJ, HUTPOTeHa3a Ba aHTU(YHral
(haoTTUTHHY aHUKJIAIT,

VcTupyBUM pu300aKTepUsIIApHU HYXaTHU (UTOTATOTCHIApUTa HUcOaTaH
aHTU(YHTall XyCyCHSTIApUHU YpraHum — rujapoiautuk ¢epmentnap, HCN Ba
cuaepodopiap CHHTE3 KWIMIIWHA TAIKUK KHJTHIIT;

pu300aKTepHUsUIapHU HYXaT OMiiaH ¥3apo MyHOca0aTIapuHy aCOCUN OMUIIU
cudarua, ylapHu WIINA3 SKCCYIaTIapura XeMOTAaKCUCHHU YPTaHUII; HYXaTHH
YCHUILMHYU Ba PUBOXKJIAHUIIWHN KYYaUTUPYBUM Ba YHU TYNIPOKHU LIYPIIAHUII
IApOUTHUIA W3 KacaUIUKJIapAaH XUMOsl KHITYBYM, CaMapaliy IITaMMiIap
acocuja OuonpenaparHy Tauépiarl.

SHrd ~ OWompemapar  OJWIIHM  OWOTEXHOJOTHUSCHHM  Ba  MIIJIATHII
IApOUTIIAPUHU aHUKJIAII, JIa0opaTopus PETIaMEeHTH, TEXHOJOTHK YWU3MACHHH
UIILTA0 YMKHIIL,

TYHPOKHH IIYPIAHUII IIIAPOUTHIA STHTH ApaTHIITaH OMOTperapaTH OHUOJIOTHK
Ba UKTHCOAMI camapaJopiuruHu 0axoarl.

TaaAKUKOTHHHT 00beKTH cudarua V36ekucTon Pecnybnukacu
TYNPOKJIapuaa YCTUPWITAH HYXaT TyryHakJIapuaaH Ba puzocdepacupaad axparuod
onuHraH Rhizobiaceae Ba Pseudomonaceae ownanapura KHpPyBYM TYT'YHaK Ba
pusocdepa 6akrepusiiapu, ICRISAT, (Ilatanuepy, Xaiinapadaa, XvHIUCTOH)
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XoAuMu, JoKTop Subramaniam Gopalakrishnan TomMmoHugan 6u3ra ”HOM KUJIMHTaH
Rhizobium sp.-IC53 mrammu (OyHUMHT y4yH OW3 YHra Y3UMH3HH YEKCHU3
XypMaTUMHU3 Ba MUHHATJAOPJIIUTUMUZHU OWUIAUpaMu3); HyXaTHU 29 HaBH, ynapjaaH
Maxaummii  HaBnmap:  «Jaxongir», «Xalima», «Uzbekiston-32», «lLazzaty,
«Zimistoni», «Mugqtadir», «Hisor-32», «Miroz», «CIEW-45», «Sino»; 4etnan
kentupwiran Ba Ousra Kyprok Paiionnapna Kunutok-xykanuk TaakukoTiapu
Omn6 OopyBunm Xankapo Mapka3z (ICARDA) xomumm moktop Ram Sharma
TOMOHUJAH WHOM KWwinHran (OyHMHT Yy4yH OM3 yHTa V3UMHU3HM UYEKCH3
XypMaTUMHU3 Ba MUHHATAOPJIUTMMU3HU OWaupaMu3) Hyxat HaBnapu: «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 06-124c», «Flip 06-80cy», «Flip 03-27¢c»,
«Flip 06-155¢».



TanKUKOTHHHI mpeaMeTHM — HYyxar puszocdepa Ba TyryHakiapaaH
OaKTepHsUIApHUA @XpaTUIll, CKPUHUHT KWIMI, TaHIa0 OJHMHTaH IITaMMJIApHU
WIypJaHraH TYNpOKJIapAa HYXAaTHHM YCUIIM Ba PHUBOXKJIAHUILNATA TabCUPUHH
aHUKJAll; HYXaTHU YCHILIW, PUBOXJIAHUIIA Ba YHU WIIU3 KacaJUTUKIApPUHU
OMOJIOTMK  Ha30paT KWJIYyBYM OMWJUIADMHU  aHUKJANI; TaHjaad  OJMHIaH
Mesorhizobium Ba Pseudomonas aBiojjiapura KUPYBUM, Ty3ra 4YWJIaMIId
ITaMMJIAp ACOCHJIa HYXATHW YCUIIW, PUBOKJIAHWUIIWHU Ky4YaWTHUPYBYM Ba YHH
¢duTonaToren 3aMOypyFiap TabCUPUAAH XMMOS KWJIyBUM OHOIpernapaT Tanépiarl
pEerIaMEHTUHU SIpaTUIl Ba MWIUIA0-YMKApHUII IIAPOUTHIA CHUHOBIApJAAH YTKa3WI;
ouonpenaparjaan GoigamaHUIIIHA ONTUMAJ IIAPOUTIAPUHU aHUKJIIAII.

TagkukoTHUHr  ycysiapu. TagkukoT — skapa€Huza  MHUKpPOOMOJIOTHK,
OMOTEXHONIOTUK, OMOKHUMEBHUI, CHEKTPOPOTOMETPUK, MOJEKYIAP-OUONIOTHK,
Xpomarorpaduk, arpoKUMEBUN Ba OMOMETPUK METOIapAaH (GoiaTaHuTaH.

TagKMKOTHHMHI WJIMMHA THIWJINIH KyHHuaaruiapaad noopar: urypiaHral
TYNPOKJIa YCraH HYXaTHU TyTryHaKJIapuaaH Ba puzochepacunan Pseudomonas Ba
Mesorhizobium aBnonnapura KUpyB4M OaKTepUsJIapHU LITaMMJIApU aXXpaTuo
onuHras Ba ynapuu 16S pPHK cuHu HykneoTu1 keTMa KeTJIIMTHA acocuaa
Pseudomonas chlororaphis-66 Ba Mesorhizobium ciceri-4 >KaHJIUTH aHUKJIAHTaH,

Oy OaxTepusiiapHu prudaMIIUIIUATa OapKapop MTaMMIApU OJIMHTaH Ba
yJIapHU HYXaT WIAA3 CUCTEMAacUTa KOJOHUSIIAHUTIT XyCYCHUATIapH aHUKJIaHTaH;
oupunun mapta Pseudomonas chlororaphis-66 nyxatna ¢aoi TyryHaKIap XOCHI
Oynumura épaam Gepuiy, YCUMIMKHI UMMYHUTETHHH, XOCUIIOPIUTUHN Ba
¢uTonaroreH 3amMOypyfiapra HucOaran 6apKapOpJIUTMHU OIIMPHUIIY aHUKJIAHTaH;

Mesorhizobium ciceri-4 Ba Pseudomonas chlororaphis-66 mTaMmIapuHH,
HYXaTHU YCUIIM BAa PHUBOXJIAHWIIMHHM Ky4YaUTHUPYBUYM, XaMJa YCUMIIMKAA I3
KaCaJUIMKJIApUHU YaKUPyBUYM (UTOMATOTeH 3aMOypyFJIapvuHM OMOJIOTMK Hazopar
KUJIMIITUTA 5KaBO0 OepyBUM OMIILTIAP aHUKJIAHTaH;

OMpUHYM MapTa Typid XWJI HYXaT HaBIapu Xap XWi Tabuarra 3ra Oynraxn
SKCCyZaTiap CHUHTE3 KWWK (IIakapiap, KHcIoTajlap, aMHUHOKHCIOTalap) Ba
yAapHU Y3TapUHUHT WIN3 CHCTEMaJapy OPKaJld CEKPEIs KUY aHUKJIaHTaH;
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WIAU3 DKCCyNaTJiapuHU HOHAJIMAIITUPYBYM cmojia — Dowex cakjnaran
KOJIOHKaJa (pakinusuiapra axpaTull OpKaiu, 3 (pakmus: KaTHOHIN (THCTHIWH,
aprMHUH, JUM3WH, IUCTEWH, CEPHH, TJUIWH, aclapardH KHCIIOTa, JICHIUH,
U30JICUIIMH Ba ajaHWH), aHUOHJU (IJIIOKOH, TAJIAKTOH Ba MAHHYPOH KHCJIOTalapu),
HelTpa (IIIKo3a, TrajlakTo3a, apabuHo3a, KCHiio3a Ba pu003a) OJIMHTaH;
anoxuga (pakuMsUIapHU Y3ura xand KWIMII XyCyCUsITU (aTTpakius 30HACH
(cm): karnonnm dpakmus yayH — 1,0; anmonnu — 0,6; weitrpan — 0,8), dppakuusiap
HuruHAMCHra Kaparanjga (artpakiuss 30Hacu — 2,8 CM) TMacT JKaHJIUTH
ucOotnanran. Karmonnm Ba HelTpan (QpakmusiiapHH apaialiMacHHHHT Y3ura
XKand KWIUII XyCyCHSTH, KaTHOHJIM Ba aHWUOHJIN (pakmusiiap apajaniMacuiaH
XamjJa aHWOHJM Ba HEUTpan (paknusiap apajaliMaCHHUHT Iy XyCyCHSTHUTa
HucOaraH OanaHIPOK SKAHJINTY AHUKJIAHTaH;
OupuHun Mapta TaHnad onuHraH Pseudomonas chlororaphis-66 Ba



Mesorhizobium  ciceri-4  mrammiap acocuaa  sHru  «llceBmopuzoOun»
Ouonpenaparu sipaTUIraH.

TaagkKMKOTHHUHI  aMajJMid  HATHXKAJApW  KyWujarwiapgaH — uOopar:
«IIceBnopn3o0un» ouonpenapaTuHu UILTa0-YUKapUIIHA naboparopust
pernamMeHTH spaTwirad. PermameHt, cyOcTpaTHH, OuUp BaKTHH Y3UJa WKKH:
Mesorhizobium  ciceri-4  Ba  Pseudomonas  chlororaphis-66  Gaxtepus
MTaMMJIAPUHK SIXITA PUBOXKIAHUIIIMHN TabMHUHJIAW ONaJWTaH TapKUOWHU Y3Wra
XOCJIHTUra acocianrad. Permament unuiab-unkapuin mapoutiapuga (MUK «buo
yrum» Ba MUK «Mangit mineral») curoBnapaan yTkasunran Ba 1000 kr
MUKJIOp/ia OuonpenapaTHi TaXpruba HyCcXacu OJIMHTaH;

«IIceBnopn300MH OMOJIOTHK MpenapaTHHy MIYpIaHraH TYIPOKIapaa HyXaT
SKMHHTA KYJUTAlll CaMapaopIuTru» TaBCUSTHOMA SPaTHIITaH.

TagKuKOT HATHKAJAPUHMHI HIIOHWIWIMIH. Xap Oup TaIKUKOT
Taxpubanapu 3HT kamuaa 3 MaporabanaH YTKa3WITaHIUTH, Oy 3ca SHT WIIOHYIU
Ba OapKapop HaTIKaJapHU YpTaua KUMUMAaTUHU Xuco01ad YMKUII WMKOHHHH
Oeprannurd OWJIaH acOCJIaHTaH. OKCIIEPUMEHTA]l MabJIyMOTJapra CTaTUCTHK
UIUIOB OEpHIll, XaTo, YpTada, HIIOHWIMINK WHTEPBAUIAPH, CTAHIAPT KOYUIILIAPHU
xucobmam STATISTICA 6.0 xommbioTep JacTypu Ba CTaHAAPT METOMJIAP
épnamMusia onub OOpwWIIraH; MareMaTUK AHAIMU3HU TYFPU KeJaJUraH METOJIapUHU
TaHJIauza, TETULLINA anabuérnapaa  KeITHPUITaH NYypUKHOMAaJIapAaH
doiimananunrad. HarmkamapHu  CTaTUCTUK — aXaMHUSITHHH — aHUKJIAII — YUYH,
Croeronentan T-kpuTepuiichHN Xuco01a0 YMKUITaH.

TagKUKOT HATHKAJIAPUMHUHI MJIMHMHA Ba aMaJMil axaMHUATH. TaIKuKOT
HaTWXKAJApUHUHT WIMUN axamusatu Mesorhizobium Ba Pseudomonas aBioaura
KUPYBUM  OAKTEpHUsUIApHU  IIYPJAAHWII  LIAPOMTHIA HYXaTHU YCUIIM  Ba
PUBOXKIIAHUIITMHU ~ OapKapoOpJalITHPHUIN, Ba YHU (UTOMATOTCH 3aMOypyFiiap
YaKkupaJuraH WIAW3 KacaJUTMKJIapUJiaH XHUMOs KWUJUIIAard ponu Oaradcui
Ypranu0 YUKUITAHINTA OuJiaH OeITHIaHTaH.

TankuKOT HaTWXKAJTAPUHUHT aMaJMi axaMusiTH Jajia IIapoOUTHAA HYXaTHU
(Cicer arietinum L) mypnanran Tynpokjapaa YMAaMIWIUTUHU aHUKJIAN Oyinda
CKpUHUHT wunuiapu onud Oopunrad. CuHanTaH HYXaT HaBIAPUHHU KYITYWINTH,
aBBaJl Y30EKMCTOH MIAPOMTHA YpraHMIMarad. AMajra OMHPHITaH TaaKHKOTIap
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HUXOSICUJIAa HYXAaTHU IIYpra 4ujamiau OYJraH HaBlapu TaHyiad OJWHTAaH Ba yiap
Kopakannorucron PecnyOnyuKacHHUHT TaOMMI HIYpiIaHraH TYNPOK IIapouTiapuia
«lIceBgopu3zobun» OuompenapaTMHU  caMapaJopJIUTMHU  aHUKJIam  Oyiinya
VTKa3uiaran Ttaxpubanapaa unuiaTwirad. Hyxar ydyH VCUMIIMKHHM YCHILWHH,
PUBOXIAHUIINHY, XOCUJIOPJIUTMHN OLIUPYBYM Ba YHU (PUTOMATOTEH 3amMOypyFiap
TabCUpUJAH OMOJOTMK HA30paT Kuja OJNyBYM MMKPOOMOJOIMK Ipernapard —
«IIceBgopuzobun» siparunrad. by OuonpenaparHu MIUTA0-YMKAPUIT YUYH Maxcyc
TexHojorua sparuirad. «llceBmopu300MH»HM WIYpiIaHraH  TyOpoKJIapAa Xam
HYXaT/AaH IOKOPU XOCHJI OJUII UMKOHMHHM OCpHUIM aHuKJIaHraH. HyxatHu mypra
yunamMuun Haeiaapu Ba «llceBmopu3oOun» Ouonpenaparuian SpaTWJIraH
HypukHOMasiap acocujaa (oiallaHuIl, KUIUIOK-XY)KaJIUTH YYyH SIPOKCH3 €0



TOMWJITAH TYMPOKJIapJa XaM HyxaT SKull, Oy TeXHOJoTHusiIaH OupHeuya Oop
cypyHKacura ¢oWgagaHuIl 3ca, TYNPOK XOJaTMHU KalTa THUKJIAIl WMKOHUHH
Oepumu  anukiaHraH. «llceBmopn3o0uH» WNUTA0-YUKAPUIIT yUyH  SpaTHJITaH
TEXHOJOTUK YHM3Ma, KHIIIOK XY)KAJIUTH YYyH SHTH MHKPOO  Mpemnapariapu
sApaTUIlia MoieNb cudaTraa NIUIATUIUIIN MyMKHH.

TaakKMKOT HATHKAJAPUHMHI Kopuil KuauHumm. «llceBmopuzobun» 7,7
MIpa. xyx/mi (Pseudomonas chlororaphis-66 — 4 mnpa. xyx/mn, Mesorhizobium
ciceri-4 — 3,7 wmmpa. xyx/mi) V3P JlaBoar KMME KOMHCCHACH TOMOHHIAH
«V36exucTon Pecry6nukacH KHIUIOK XYKaJIWIMAa WIUIATUII YYyH pyXcar
STWJITaH TeCTUIMIap Ba arpoxuMukatiap Pyiixatw» ra kuputuiras (2016.09.02.
2-6/1-33). «llceBnopuzoOun» OuompenapariHu HYXaT YCUMIUTHHUHT (y3apuo3
BWIT KacaJUIUTura Kapuu KyJUIJaHWIraHaa camapagopiuru 83,3%Hu  Tamkui
Kb, wiypnanum mapoutuna  «llceBmopuzobun» HYXaT YCUMIMTHHUHT
XOCUIAOPAUTUHU 22% Ta OLIUIINUTa UMKOHUHHU OEp/Iu.

TagKUKOT HATHKAJIAPUMHUHT anpolamusicu. Tankukor HaTwxkamapu: 10
WIMUR-aMaIil amKyMaHIa, [Ty XymilagaH 6 Xaiakapo KoH(epeHmusaa, XyCcycaH,
PGPR «Plant Growth-Promoting Rhizobacteria (PGPR) for sustainable
agriculture» 2 — Ocué xondepenuusacuna (Xurou, [lexun, 2011), VII Xankapo
wiMuil-amanuii  koHpepeHuuss «ArpapHasi HayKa — CEJIbCKOMY XO3SHUCTBY»
(Poccust, bapuaym, 2012), «SitnmoBnapaan okwioHa (odgamaHumn Ba Myxodasza
KWIAITHAHT ~ WHCTUTYIMOHAT  Macamainapu»  Pecrnybnuka — wiIMHii-aManui
koHpepenusacuaa (Tomkent, 2013), Arpod-myxut Myxodaszacu byTyH-kaxoH
KyHHUTa GaruIUIaHTaH «Y30eKkucToHaa arpod MyXHTHH Myxodaszach: yHH OyryHrH
KyHIaru XoJaTd Ba PHUBOXKJIAHTUPHIN HyInapw» Ae0 artairaH WIMHH-aMaiuid
cemunapga (Tomkent, 2013), «Y36eKHCTOH TYmpoK pecypciapd: XOIaTH,
myxodaszacu Ba ynapjaaH camapaiu (porgasaHuI UCTUKOOIIapu» 1e0 HOMJIAHTaH
PecnyOnuka wnmuii-amanuii  koHdepenuusga (Tomkent, 2013), Regional
conference of young scientists «Recent trends in physical & biological sciences»
(XunnpucroH, banranop, 2014), cryneHTnap, acnupaHTiap Ba €I OJIUMIIAPHU
«JlomonocoB-2014» XXI Xankapo unmuit koHpepenuusacuna (Poccus, Mockaa,
2014), 20th World Congress of Soil Science (Kopes, 2014), crynentiap
aciupanTiap Ba €m onumiapHu «Jlomonocos-2015» XXII Xankapo wiMmui
koHbpepenmusicuaa (Poccus, Mocksa, 2015), «Soils of Uzbekistan and resource
saving technologies of improvement of their fertility» nnmuii-amanuii cemunapa
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(Tomkent, 2015), «ATpod MYXUTHU Vy3rapuilyd IIAPOUTHAA €p pecypclapuHu
Myxodaza KWInnl Ba yiapAaH OKwiIoHa (¢oiinanaHuil macananapw» PecnyOnnka
nnmuii-amanuii cemunapaa (Tomkent, 2016) anpobanusgan yTras.

TaagKMKOT HATHKAJAPUHUHI JIbJIOH KWIMHHIIM. [[uccepramus maB3ycu
Oyiinua >xamu 29 Ta WIMHA WIUIAp YON OTWITAH, NIylapiaH, V36exucTon
PecniyOnukacu Onuii arrectanys KOMUCCUSICMHUHI JOKTOPJIMK JAUCCEpTaLMsIIapH
acoCHil MMM HATWKAJIAPUHM YOIl ATUII TaBCHUs STWITAaH WIMHUNA Hampnapnaa 16
MakoJja, >kxymiaaad 13 Tacu pecnybnauka Ba 3 TacH XOpMKUH KypHajuIapJa Halp
STUIITaH.



JldccepTaliUsIHUHT TY3WIHIIKA Ba XakMU. J[uccepranus TapKuOW KUPHIIL,
TyprTa 0600, Xynoca, ¢oHganaHuiraH amabuértnap pyHxaru Ba WIOBAJIApJaH
nbopar. uccepranussauar xaxxmu 160 OeTHH TallIKUJ ATraH.

JTACCEPTAIIUSAHUHI ACOCUI MA3ZMYHHU

Kupum xucmuga YTkazuiaraH TaAKAKOTIAPHUHT J0JI3apOJIMTU Ba 3apypaTu
acocliaHTaH, TAaJKUKOTHHHT Makcaau Ba Basudanapu, oObEKT Ba MpeaMeTIapu
TaBcu(iaHraH, pecnyonuka (aH Ba TEXHOJIOTHSIAPH PUBOKIAHUIITMHUHT YCTYBOD
UYyHaIMUuUIapura MOCJIUTH KYpCaTWITaH, TAAKUKOTHUHI WJIMHW SIHTUJIWTH Ba
aManuii HaTvkanapu 0a€H KWIMHTAH, OJIMHTaH HaTW KaJAPHUHT WIMHUN Ba amaiui
axamMusATH o4nmO OepwiraH, TAOKUKOT HATIKAJAPUHU aMamuéTra KOpUi KUJIHII,
Hallp OTWITaH WIUIAp Ba JUCCEpTAlldi TY3WIUIIN Oyiinya MabIyMOTIap
KEJITUPUITAH.

HMucceprauusHudr «IIypJaaHuImHA  OJAMHU OJUII OyiHYa Ba HyXar
YCHMJIMIM KAaCA/UIMKJIAPUHU JaBOJIAlla MILIATHO KypwiraH pusocdepa Ba
TYryHak Pseudomonas Ba Rhizobium aBjioniapura KHUPYBYH OakTepusiap
Xakujaa axaéuér mabjaymoriaap mapxu» Je0 HomiIaHTaH OupuHYM O00uIa
YCUMIIMKJIApHU  OWUOJOTUK XMMOSI  KWIWII, KUIUIOK-XY>KaJIUK OSKUHJIApPUHHU
XOCWJIAOPAUTUHU omupuil, Pseudomonas Ba Rhizobium aBioajgapura MaHcyO
Oynaran OakTepusiap oOpacuJaH YCUMIHMKIAPHH YCUIIUHU Ky4aTHPYBUH
OMOJIOTUK CTUMYJSITOpAap, Xamaa (UTONaToreH MUKPOOPTaHU3MIIAPHU OMOJIOTHUK
HazopaT KWIyBYM areHT cudaruga Qoipgananuin, TYNPOKHH —IIYpIaHHUIIT
MyaMMOJIapu Ba YHU HYXaT YCUMJIMTHHHM YCUIIM Ba PUBOXJIAHUIIUTA TabCHUPH,
YCUMIIMKIap/ia Ty3JIM CTPECCHH IOMIIATUII MaKCcaJuaa MHUKPOOpPraHU3MIIApJaH
doimananuin  UCTUKOOJIApH,  YCUMIIMKJIAPHM  YCHUIIMHU  OapKapopJIOBYH
pu3o0aKTepusIIapHUA YCUITMHU Ky4alTUpUI, OUOJIOTHK HAa30paT YTKA3UII Ba TY3JU
CTPECCHHU IOMILIATHIN MEXaHU3MJIApU XaM/Jia XallBOH Ba MAappaHia YNKUHAUIAPUIAH
OonoyruT onuiaa GonaNaHUAT 3aMOHABHH XOJIaTH aHAJIU3 KUJIMHTaH.

JucceprauussHUHT «DBaKTePUSIAPDUHUHT YCUINUHH KYy4YalTHPYBYAHJIUK
Ba OMOHA30PATIMK XYCYCHSITVIADUHU YPraHuil MeToAJapu» Je0 HOMJIaHTaH
MKKUHYM 000112 TAIKMKOT MaTepuasiapy Ba METOIJIapU KeJITUPHUIITaH.

Hyxaram xap Xuja HaBIapuHU Ty3ra YUAAMJIWIMTH OViW4Ya CKPUHUHTH,
ypyrau 50 Ba 100 mmons NaCl caknaran Kymiid THOTOOMOTHMK CHCTEMana, Ba
YCUMIIMKHU 11ypiaHran Tynpok (0-40 cm 4yKypiukaaru) Ouiad TYIaupuirad
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TyBaKdajiapAa YyCTUPHUII OPKAJIM YPTraHWITaH.

Hyxar wngu3upa pakoOar KoJoHM3aropiapu OyiaraH OakTepusIapHU
axparum yuyH Kamuosa Ba Oomkanapau (Kamilova et al., 2005) metoanapuaan
¢oiinananunrad. bakrepusiapau 10 Ta mramMmu axpaTtud ONMHTaH Ba yAapHU
Mopdosoro-kynpTypain  Xamaa  (Hu3nonoro-omokumEBud  TtacHudu - ypraHuo
UMKWITaH. YPraHwirad XycycHsTnapura MyBo¢uk 10 ITaMMHHM XaMMacH
Pseudomonas apnoaura KupuIlM aHUKJIaHTaH.

Tyrynak 6axkTepusiiapHy MITaMMIIAPH, HYXaTHU WHPHK, MYLITH paHIIIA



TyryHakJIapuaaH axxparwirad (3Bsrunies, 1991). Axkpatwiran mramMmmiaapHu
TO3JIMTMHU aHUKJIAIl Y4yH, TyTYHAaK OaKTepusuiap y4yH XapakTepiu OYJIraH TecT
nakmyc-cytaa ycui meronunaad (Tenmep Ba 6., 1991) doitnananunras.

Acxpatu0 onuHra" Rhizobium Hu Xap XuJ mTammiapu Ba Pseudomonas
sp.-66 HyXaTHU YCUIIM Ba PUBOXKJIAHUIINTA TABCUPUHHU YpraHum yuyH, 2012-2014
it TolkeHT AaBnar arpap YHMBEPCUTETUHUHI TaXpuOa CTAHIMICU IIAPOUTHIA
Jana TaxpuOanapu YTKa3wiraH. Ypyfra IITaMMIIAPHU CyCHEH3UsUIapu OujiaH
WMIILIOB GUPHING SKIraH (Xyxkaiipa TuTpu 1x10° Xyx/Mn 1aH kam Gyamaran).

Tannab onunran Pseudomonas sp.-66 Ba Rhizobium sp.-4 mrammiiapuau 16S
pPHK cuHM HykneoTun KeTMa-KeTIMIM aHUKJIaHrad. llommmepasza-3aHxxupiu
peakuus  (II13P) é&pmamuna Pseudomonas sp.-66 yuyH TV¥pu 16SF:
5’-GAGTTTGATCCTGGCTCAG-3’ Ba TecKapu 16SR:
5’-GAAAGGAGGTGATCCAGCC-3> mpaiimepnap €épmamuga 16S  pPHK
aMIUTUUKAIHS KAJTUHTaH.

bakrepusi mraMmiaapuau Mop¢oIOro-KylIbTypasl Ba (U3HONIOr0-OnOKUMEBUIA
tacHuu crangapt wmetomukanap (Iepxapar, 1984; Herpyco Ba 6., 2005;
Cwmupnos, Kunpuanosa, 1990; Vincent, 1970) épnamuia aHUKIaHTaH.

Pseudomonas sp.-66 Ba Rhizobium sp.-4 mTaMMIapuHH HYXaT YCUMIUTHHU
YCUIIKM Ba PUBOXKJIAHUILIMHUHT KyYaWTHUPYBUAHJIMK XYyCyCcHSITIapu YpranuO
yukuirad. Uugonun-3-cupka kucnora (MCK) cuntesn Bano Ba Musarrat (2003)
METOJY aCOCUa AHUKJIAHTaH.

baktepuss  mTaMmiapuHu  sroHa  a3oT  MaHOaum  cudaruga  1-
aMuHOIMKIIONponian- 1 -kap6on kucimora (AIIK) ma YceumwmHuM aHWKIA ydyH
terunuin  myxutaa (Mesorhizobium yuyH - YMA MyxXuTH, aMMO JPOXKKHU
OKCTPAKTH Kymuiamarad, Pseudomonas ydyHn — mnentoHcu3 arap) ALK Ba
(NH,4),SO, (mo3utuB Ha3opar), sroHa a3oT MaHOau €K1 a30T MaHOau KyuIrmiMacaaH
(HeraTtuB Ha30paT) YCTUPUO KYpUJITaH.

[rammiapuun  spumaiauran  docdarnapau  sputum  xycycustu [.C.
MypowmriieB myxutura spumaiaurad ¢pocdar cudaruna Cas(PO,), €xku FePO,, éku
AIPO, apanamtupu6b ypranud YuKUITaH.

WNHTaKT MyKKak-pu300Hal cucTeMasa HUTporeHasa (paoyuMruHu aneTusieH
METOJM OWJIaH aHUKJIaHraH. Xocui O0ynran stuineHHu Chrom-5 (Yexwus) rasz
xpomarorpadusiga anukiaanrad (Tenmnep Ba 0., 1993).

[Iypnanuin mapoutua MCeBAOMOHAJIap Ba pU300UNATIAPHU IITAMMIIAPUHU
OMOJIOTHK Ha30paT KUIUII XyCYCHUSTIIApUHHU YpraHUIl YUyH Fusarium oxysporum
f. sp. ciceris, Fusarium verticillioides, Fusarium oxysporum f. sp. vasinfectum,
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Fusarium solani, Rhizoctonia solani, Alternaria alternata 3amOypy¥iapugaH
doitnananunran. duronaroreH 3amOypyFiapra HucOaTaH aHTarOHUCTUK TabCUPHU
ypranum  ydyH  OakTepusIapHU V3MVY  Humr «MukpoOuonoruss  Ba
OouoTrexHonorus» Kadenpacu, bakrepusiap myseinaa cakimanagurad: KR 083, KR
076, 3612, Ep 14, Tivi 7, Rif ep 17, Rube 1326, BB-135, TSAU-20 Ba nyxarau
puszocdepacuian Ba TyTyHaKJIapujaH axpartuiaran Mesorhizobium ciceri-4,
Rhizobium sp.-6, Rhizobium sp.-9, Pseudomonas chlororaphis-66 xamna ICRISAT



npodeccopu Subramaniam Gopalakrishnan takaum xunran Rhizobium sp. 1C-53
mraMMiapuaal  oinamaHuwirad. baktepusiapHd  aHTaroHUCTUK  (haommuru
arapny ONOKJIap METOAM OWJIaH TEKIIMPWIITaH, Xamjaa KyliuM4a HyxaT ypyFura
1x10° KOE/ma Tutpra ara 6ynraH cycleH3usIap OWIaH MIUIOB GepHius, ylapHu
onauHAaH 3amOypyrmap (3,0x107 crmopa/kr Tynpok) OmiaH KacaJJaHTHPHITaH
TYNpOKJIap/ia, TyBakJagapaa Takpudanap onub 6opuiras.

[rammnapan HCN cunte3 kunumu, Castric (1975) meronu épmamuna
anukyanrad. I[lrammnapaun xutuHOIUTUK (daommuru, Moreal Ba Relse (1969)
Meronu €pnamuaa, tumnasza (aommmru Teun (Tween) cakmaran Tect €pmamuia,
mporeasa daommuru Brown, Foster (1970) meTonu Owmiian aHUKTaHTaH.

['mokanaza  Qaourd  JUNIAWHUKIAPHU — TIIyKaH  CyOcTpaTiapuaaH
doitnananud, VYpranunran (Walsh, 1995). Toza 3o0Hanu xocun Oynuim,
CyOCTpaTHH MapyajaHUIINHU KYpCcaTraH.

[{emmronasa daommuru Hankin, Anagnostakis (1977) metoau épnamuaa KMI]
(kapOOKCUMETHIIIIEIUTION03a) cyOcTpar cudarnia OnnaH aHUKJIaHTaH.
[tammitapuu cugepodopnap cuntes Ky, Schwyn Ba Neilands (1987)

METOJY OWJIaH aHUKJIAHTaH.

Mesorhizobium  ciceri-4 mrTammuau, Pseudomonas  chlororaphis-66
mraMMura HucOaTaH HYXaT WIAN3UAA KOJOHW3AIMSJIAHMIITA PaKoOaT KU
XyCYCHSITUHU TEKIMUpHII Ba Oaxonam yuyH Pseudomonas chlororaphis wn
pudaMnuIH-pe3ucTeHT MmTamMmmMu — 66R  (pudamnuiua 200 wmkr/mi) ngaH
dolianaHuITaH.

bakrepusiiapHu HYXaTHU WIJIU3 SKCCyAariapura XeMOTAaKCUCUHU TEKIIUPHUIL
YUyH, dKCCyaariap YCTUPUITaH MaxCycC >KMXO3JaHTaH dKCUKATOpJa AUCTUIUIAHTaH
CyBlla HYXaT YCUMTacu WIIU3UAAH €FU0 OJWHTaH. OKCCydariap BakyyMIa
KOHILIEHTpHamTupunu6, Dowex cMomacu OwiaH TYJIIUpWITraH KoJdOHKaaa 3
dbpakmusira (KUCJIOTalU, UIIKOPIX Ba HEUTpas) axparud OJMHTaH, BA XEMOTAKCHC
yuyH Adler (1972) Hu moaudukanys KWIMHTaH METOAUAAH (oiiaanaHuiIraH.

«IIceBnopu3o0un» OuomMpenapaTHHN HYyXaT XOCWJIOPJIUTUTA TahCUPUHU
ypranum yuyHn Kopakanmnorucron PecnyOnukacu, Awmymapé TyMaHUHUHT
IIypiaHTaH TYNOpOKJIapH IIapoWTHIA Jana TaxpuOanapu yTkaswiradH. Taxpuba
MafiIOHM  TYNPOFMHHM OIeKTp yTKasyBuammuru (DY) — 568 mCwm/M
(MHJLTHCHMEHC/MeTp) ra TeHr 6yiaran. 400 MCM/M qan DY ra TeHr GYiraH Tynpok
nrypianran xucoonananu (Paiian Ba 6., 2002).

Hucceprauussuuar «Pseudomonas chlororaphis-66 Ba Mesorhizobium ciceri-4
OaKkTepUsAJIAPUHUHT MOP(}010ro-KyJIbTYpaJ, pu3noa0ro OHOKUMEBUI,
YCUMJIMKJIAPHU YCHIIIMHM Ky4aliTHPYBYAHJIHMK Ba OMOHA30pATIMK
XyCYCUSITJIADUHHU YPraHuun) 7e0 HOMJIaHTaH yYuHYM Oubuaa
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P.chlororaphis-66 Ba M.ciceri-4 mTaMMIapuHU HYXaT YCUMIMTHHHM YCHUIIU Ba
PUBOXKJIAHUIIUHY SXIIWIANI Ba IIYPIAHUII IIAPOUTHIA HYXaTla WJANA3 KacaJUIUK
KY3FaTyBuM 3aMOypyFjapra Kapiii Kypamwumaa (olgaiaHuIl MyMKUH SKaHJIUTH
UCOOTIaHraH.



Il Iypranean mynpoxnapoa Hyxamuu 6av3u 2eHOMUNJIAPUHUHE ULYp2a
YUOAMIAUTUSUHU CKPUHUHS KUTUW

Hyxatnun xap xun HaBnapu (29 HaB) ypyFiaapyuHU yHUO YHKHUIIUTA TYMPOK
IIYpJIAHUIIMHA TAbCUPU YpraHWiIraH. YPYFHU YHHUII DSHEPruscu (dKUIraHAaH
keiind 10-kyHaa), Ha30paT BapuaHTTa KaparaHja, HyxaTHU «Sinow», «Flip 1-01y,
«Flip 1-04», «Flip 1-05», «Flip 1-19», «Flip 03-27c», «Flip 06-155¢c» HaBnapuaa
25% mact okannurd aHukiaHrad. Hyxaram «Jahongir», «Uzbekiston-32»,
«Lazzaty, «Zimistoniy», «Flip 1-22», «Flip 1-31», «CIEW-45» Ba «Flip 06-80c»
HaBJIapUHU YHHUO YUKMILIM, TYyHpOKJard Ty3HH Mukaopu 100 MMonb ra TeHT
Oynranga xam Oomika Hapiaapra HucbOaran saxmupok (40-45%) oskaHauru
aHuKaHraH. 29 HaBmaH 7 Tacu, sibHU: «Jahongiry, «Uzbekiston-32», «Lazzat»,
«Xalimay», «Mirozy», «Flip 1-33» Ba «CIEW-45» HaBnapu mypra 4YujgamiId
HKAHJIUTH UCOOTIIAHTaH.

TankuKOT HaTwXkanapu, UIYpIaHTaH [IAPOUTIAA DHI IOKOPU CUMOUOTHK
camMapaJopiHKra SpHUINUII y4yH, anbaTTa YCUMIMKHM HaBUTAa >bTHOOp Oepuin
3apypIAUTMHUA KypCaTTaH.

Hyxamnu ycuwu 6a pusoscianuwu Kyuatumupyeuu 6akmepusiapHu
CKPUHUH2U
Pseudomonas asnoouea xupysuu 6axmepusiapunu axcpamub onuwt 8a YiapHu
CKpUHUH22U

bakrepusiiap apanammacu OujiaH HWHOKYJSIUS KWJWMHTaH ypyFAaH YHUO
YUKKAH Ky49aTHH KyM cakjaraH THOTOOMOTHK CHCTeMaJa YCTHPHUII OpKajH,
caMapalid KOJIOHU3AaTopyiap aXparuO OJIUIl MyMKHH. By METOmHU KalTapuiuiiy,
uian3aa ymoy 6akTepusiapHu KOJTOHU3AUSIIAHUII XyCYCUSTHHHY SIXITUTANIH.

Ymly TankKukoTIapAa HYXaT WIAU3WAa KOJOHUsIIaHYBUM Pseudomonas
aBJIOJUIra KUPYBYM, UIYpIMKra 4MJamid OakTepusjap aXpaTull YYyH,
TYUMHTHPULL METOAM HMILIATWITaH. TYWHHTUPHUINHMU 3-T0MpacuiaH KEeWHWH, HyXaT
winn3nuaa Kojgonusnanysuu 10 Ta mramm Tannad ONMHTaH Ba yaapHU MOP(OIOTHK
Ba (HU3MONOTO-OMOKUMEBUN  XyCYCHSITIApH YpraHu® UWKWITaHIaH CYHT
Pseudomonas apnonura MaHCy0 3KaHJIUTH aHUKJIAHTaH.

VYnap opacunaH, HyxaTra HUcOaTaH PHT camapajop mraMMm cudaruaa
Pseudomonas sp.-66 Tannab onwHTaH.

Rhizobium asnoouea kupyeuu baxmepusiapuru ajicpamud onuul 6a yiapHu
CKPUHUHE2U
Hyxar tyrynaknmapuman 10 Ta TyryHak OakTepHsUIApHU IITaMMJIApUHU
axparn0® onMHraH. YnapaaH tamkapu | Ta mrammuu - Rhizobium sp. 1C-53
ICRISAT mnpodeccopu, Subramaniam  Gopalakrishnan Takaum  Tras.
bakrepusuiap YMA myxutuna aon ycran Ba 3-KyHJ1a paHTCU3 Ba CYT PaHIIIA —
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OKHIII, IIAJTUMIITUK TAIIKW KYPUHUIIWIAH TYTYHaK OakTepusiapra yxiiarad
KOJIOHUSUIAp, XOCHIT Kuiirannap. Jlakmyc-cytaa yerupuiraaaa, 6akrepusiiap, 10-



14 cyTkaga MyXUTHH UIIKOPIAIITHPUO, KYKULI paHITa KUPUTTaHiIap Ba THHUK
3apA0O0CUMOH XallKa XOCHJI KuiTraniap. bapua mrammiap, JakMmyc-cyTaa
ycTuprirana kool HaTka OepraHIvKIapy YIyH yaapHu Rhizobiaceae
oujlacura MaHcy0, TyryHak OakTepusiapra KHPUTHITAH.

[taMMiapHy HYXaT UIAU3UAA TYTYHaKIAp XOCUJ KHJIMIIN Ba HYXaT ypyFUra
SKUUIIAH OJIIUH MILIOB OepwiraHaa, YCUMIMKHM YCHUIIM Ba PUBOXKJIAHUILNTA
KypcaTaJural TabCUpu OYiinya CKpUHUHT yTKa3zuirad (1-pacm).
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Icnamma: * p<0,05 na CTAaTUCTUK aXaMUSTIH

1-pacm. Hyxatuuur «Xalima» naBu Wiau3uaa xap XuJj TyT'yHaK
0akTepusJIapU IITAMMJIAPU TABCHPHAA TYTYHAKJIAPHH IIAKJIJIAHUAIIN.

CxpuHuHr Hatwxkacuna, Rhizobium sp.-4, Rhizobium sp. 1C-53, Rhizobium
sp.-6 Ba Rhizobium sp.-9 mrammiapu, SHT (aonx Ba BHPYJISHT IITaMMIIap
cudaruga, KSHMHTH TaKpUOaIap ydyH TaHi1ad OJMHTaH.

Tannab onunean WMamMMIAPHU 0ANA WAPOUMUOA HYXAMHU YCULUU 84
PUBOCTIAHUUULSA MADCUPU
Kyliunran w™akcajg KecuMHAa TaAKUKOTIAp onub Oopull Makcaauaa
2012-2014 ¥wnnapaa TomkeHT pAaBiaT arpap YHUBEPCUTETH SKCIEPUMEHTA
CTAHIMACHUJIA HYXaTHU YCHUIIM Ba PHUBOXJIAHUIIWIA TaHJIAHTAH IITaMMJIAPHU
TabCUPUHM YpraHuill Oyiinda aana taxxpubanapu onud 6opuirad (1-xaasai).
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bapua tannanran mrammnap: Rhizobium sp.-4, Rhizobium sp.-6, Rhizobium
sp.-9, Rhizobium sp.-1C53, HyxaTHU pUBOXKJIAHUIIINTA Ba YHU XOCUJIAOPIUTHUTA
KoOUi Tabcup Kypcatran. AMMO HYXat ypyrura Rhizobium Ba Pseudomonas sp.-
66 apanamMacy OWIaH UIIOB Oepuirana, anoxuaa Rhizobium mrammiapu
OwaH “IUIoB Oepriiraniapra HucOaraH, Hyxar WiIAU3UIa TyTyHaKIap COHU
KYTNIaWTaHJIWTA aHUKJIAHTaH.

Macamnan, ypyfra dakar Rhizobium sp.-4 OunaH WILIIOB Oepuirasia,
TyryHakiap conu 67,2% omran 6yica ypyfra Rhizobium sp.-4 Ba Pseudomonas
sp.-66 apanammacu OuiaH WILIOB OepwiraHja, Hazoparra Hucbaran — 77,4% ra
omraH. Hyxar ypyFMHM WKKM IITaMM apajaimiMacd OWlaH KOWHOKYJISILIHS
KWINHTaHaa, (akaT OuTTa mTaMM OWIaH WHOKYJISIMS KWJWHTaHTa KaparaHja,
MOSTHU Ba WIIU3HU Y3YHJIUTH KYTIPOK OYJITaHIUTH Ky3aTHITaH.
®daxkar Rhizobium sp.-4 mTaMMu OWIIaH WHOKYJISAINS KAUJIMHTAH/a, HyXaTHU TIOSICH
Ba WIJM3M, Ha3oparra HucOaran moc paBuiga 17,3 Ba 10,8% ra oprran 0OViica,
Rhizobium sp.-4 Ba Pseudomonas sp.-66 mTamMMiapuHu apajaiiMacd OuJiaH
KOMHOKYJISIUS KuJMHranaa Oy pakamuiap 22,6 Ba 28,6% HM TallIKWJI KUJITaH.

yupaii kunuod, Rhizobium sp.-4 Ba Pseudomonas sp.-66 mTaMmiiapHU
apajialiMacd HYXaT YpPYFUHU KOMHOKYIAIMS KWIHIIIA OWp MyHYa camapaiu
XUCco0MaHnO, YCUMIMKHUHT (aosl YCUIIM Ba PUBOXKIAHUIIUTA MXKOOUN TabCHUP
KWIagd XaMmJla HyXaT XOCWIAOpPJMIMHU Hazoparra HucbOaran 2,3-4,37 u/ra
OIIUPUIITHU TAHBMUHIANIH.

Tannab onunean baxmepus WMamMmIapuUHU uoeHmugurayusacu
Nnentudukanus Kuaum yuyH 3Hr ¢aon Pseudomonas sp.-66 mrammu Tannad
onuHral Ba yHu 16S pPHK cu ananu3 kununaran. Hatwkana, Pseudomonas sp.-66
mramvu JIHK cuaM OMp KHCMUHUHT HYKJICOTHI KETMa-KEeTJIUTH aHUKJIAHTaH Ba Oy
kucMm GenBan mabiiymotiapura kypa, Pseudomonas chlororaphis ATCC 9446
(accession number AF094723) Gakrepust Typu yuyH 99% yximam 6ynraH.
Pseudomonas sp.-66 mrammu Pseudomonas chlororaphis 66 cudaruna
unenTudukanus kuommHrad xamaa GenBank ga KX012005
(http://www.ncbi.nlm.nih.gov/nuccore/KX012005 ?report=GenBank) pakamu
OCTHJIa pyiXaTra OJIMHTaH.

Rhizobium OGaxTEepHsCUHUHT ITaMMJIapu opacuaa 3HT daomnu Rhizobium
sp.-4 ne6 Tomwmnrad. by mrammuu 16S pPHK cuamM HykieoTus keTma-KeTIUTH
aHuknaHranga, y GenBan mabinymotnapura kypa, Mesorhizobium ciceri cal§81
(accession number NZ CM002796.1) 6akrepus Typu yuyH 99% Yxmam Oynras.
Rhizobium sp.-4 mrammu Mesorhizobium ciceri-4 cudaruna waCHTUGHUKAIINS
KWJIWHTaH XamJa GenBank za KX012006
(http://www.ncbi.nlm.nih.gov/nuccore/KX012006?report=GenBank) pakamu
OCTHJIA pyWXaTra OJIMHTaH.
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Taunab onunean Pseudomonas chlororaphis-66 Ba Mesorhizobium ciceri-4
baxmepusi WMamMmMAaApUHU MOPPOI020-KYIbmypal 8a pu3uono2o-ouoKumeésuil
xoccanapu

Pseudomonas chlororaphis-66 mraMmmu KOJIOHUSUTAPUHHU KaTTUK O3yKa
MYXHUTHIa YCTaHaara MopQoaoruscu:

1) MIIA na (rymuT-nenToHiau arap) — KOJOHUsIap JTOMPACHUMOH, Yerapaiapu
Oup TEeKuc, O03poK OYpTHO UMKKaH, TUHUK AMAC, MapKa3u SIIWI, YeTIaph OUYpOK,
MIWJIAMILIKK, AUAMETpU 5-6 MM, capuk-suiwi, (IyopecleHIUsIaHyBYM, MyXUTra
YUKA[UTaH [UTMEHT XOCHJI OYIWIIM Ky3aTHHagW. LIl KOJOHHAIAp OKpOK,
KyJIBTypaHu €11 OPTTaH CapH, ST MATMEHT XOCHIT Oy 1au.

2) 2% munepun cakyiarad MITA na - kononusiiap Wupuk, panriianuimu MITA
ra Kaparasjia Ky@winpok, MyXUTra CapuK-siuil MUTMEHTHH KYyWIMPOK YUKApaIu.

3) Kunr b — capuk-smmi, giayopecieHIIUsIIaHyBYM MUTMEHT X0CcuT Kutaau. Cyrok
MyXHTIA ycTUpUnranaa, Pseudomonas chlororaphis-66 1omka, KaraaM KaTiam
IEHKA XOCWII Krutaau, Kuidmairan arapaa (MITA) sca, kyminab, OyTyH Kuppaiapw,
OUp TEKHC MITPUXJIAP XOCUIT KUIIAH.

Pseudomonas chlororaphis-66 mrammm XyxaWpajaapu, XapakaTdaH, TYFpH,
Maiina, rpamManduit, a’3pob Taékuanap, pazmepu: 1,6-1,7 x 0,6-0,8 mxm. [ltamm
¢dryopecleHIMsUTaHYBYM, MYXUTAAa OUp TEKUC TapKaJlaguraH TUTMEHT CHHTE3
kritanu. 42°C nan 6amana xapoparaa yeMaiian. 4°C na )Kymna CeKUH pUBOKIIAHAH.
Karanaza Ba okcupazara peakuus wWxoOui. Jlenurpudukanus KuJIMaiau.
ApruauHaeruapoiaza xocun Kuiaau. Caxapo3aHu JieBaHTa aljaHTHUpa OJIaJIH.
XKenaruna, TMIIETHH Ba KpaXMaJTHUA THAPOJIA3 KATAIH.

V3unu Yeumm yuyH Pseudomonas chlororaphis-66 Xap Xwmil yriepon
MaHOabJIApUHU WIIJIaTa OJIaJU: IJII0KO3a, apaOWHO3a, KCWIO3a, caxaposa,
ManbTo3a, padduHosza, GpyKTo3a, paMHO3a, TaNaKTO3a, IUIEPUH, OyTaHOII,
TeKCaHOJI, MAHHUT, TIPOITUOH KUCIIOTA, AaHTPAHUII KUCIIOTA, SHTAp KUCIIOTA, O
KETONIIyTap KHUCJIOTa, aleTar, MUpyBart, JIAKTar, uurpar, L-tupo3un, D,L-neinus,
L-apruaun, D,L-ananun, D,L-Bamun, D,L-tpunrodan, L-mpomwn, D,L-nmu3un,
D,L-cepun, L-acnaparus, peHunasanuH.

['mroko3a, kcuiio3a, apabuHo3a, caxaposa, GpyKTo3a Ba rajakro3asa
YcTupmirana, KACiaoTa X0CHIT KUJIa IH.

Pseudomonas chlororaphis-66 mrammuna, Mesorhizobium ciceri-4
ITaMMUTa HUCOATaH aHTarOHUCTIUK (PaoUIUTU HVK.

Mesorhizobium ciceri-4 Hn 5-xyHnau Kynerypacu pasmepu 1,4-1,6 x 0,3-0,5
MKM Ta TeHr Oyiran taékdyacuMoH mmiakira sca. [lItamm, criopa Xocuia KuaManiu,
rpamMmadduii, obmuratr a’pod. Arapaum Myxumiapaa (HYXaTid, TOPOXJIH arap,
YMA) xyxkaiipa KOJOHUSIIApH, TyMaJIOK, TEKUC KOHTYpra 3ra, suITUPOK, OKPOK
TUHHUK, U0 YuKKaH, mmminukiu, 30°C ga 2-3 kynga quametrpu 2,0 — 2,5 mm
ra eraau. 4°C na xyJaa CeKMH PUBOXKIIAHAIN.



MITIA na sxmum ycaau, >KelaTuHa Ba KpaxXMajdHU TUAPOJIU3 KUJIAO0JIMaWIH,
Ka3erH cakJjaraH arapja aMuiiasza Ba OKCHAa3a XOCHI KWIMalu, JeHUTPpUPUKALIHS
K  aonusTUra Sra  3Mmac, ypeasa Ba Karainaza (aonuATHra ora,
EFCU3JIAaHTUPWITAaH CTEPUJI CyTAAa YCTUPWITAHAA MYXUTHH HOPAOHJIAIITUPAIU,
duryopeciieHT Ba peHO3UH MUTMEHTIAAPUHHU CUHTe3 KruiMaiiau. [lltamm Kyitnaaru
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yIiepoJ; MaHOabJIapyHM WIIIaTa OJIaJU: caxaposa, INII0Ko3a, apabuHo3a, KCUII03a,
pamMHO3a, Majbro3a, JIAKT03a, MAHHUT, COpPOMT, IYIbLUUT. A30T MaHOabjIapu
cudarnma: aMMOHMIIM, HUTPATIW Ba aMUJIA a30TAaH doiaanana onaau. [lItamm
OpoMTuMon Kyk Kymmiaradn YMA MyXWTHHU capuK paHrra yTkazaaw, Oy aca
KHCJIOTa XOCHUJI OYVIIMIIMHYU KypcaTaiu.

Mesorhizobium ciceri-4 murammna Pseudomonas chlororaphis-66 mrammura
HUCOATaH aHTarOHUCTIMK (PAOJUIUTHU MYK.

Pseudomonas chlororaphis-66 eéa Mesorhizobium ciceri-4 wumamvmnapHu
VCmupuwHu onmumai wapoumiapu

Pseudomonas chlororaphis-66 Ba Mesorhizobium ciceri-4 1mTaMMIIapUHU
ONTHMAaJ YCHUI HIAPOUTIApU aHUKJIaHraH. XyCycaH, Xap HMKKaia mramm XaM 4%
raya NaCl kymmnran MyxuTaa sXiu ycuO puBOKIAHUIIN aHUKJIAHTaH.

Pseudomonas chlororaphis-66 yayn ontuman ycuin xapoparu - 34°C,
Mesorhizobium ciceri-4 yuays 3ca — 30°C.

Pseudomonas chlororaphis-66 uu ycumm yayn ontuman pH kypcarruuu 6,2-
7,5, Mesorhizobium ciceri-4 yuyH sca — 6,0-7,5.

Pseudomonas chlororaphis-66 ea Mesorhizobium ciceri-4 wumammiapuru yCuuiHu
CMUMYIIOBYU XYCYCUAMAAPU

rammaapan  MWMCK  cunte3 xwmnuiapu, AllK-geamunaza ¢aonnury,
spuMaiiuran  QocdamiapHu  CYpuUIMIIM  Xamaa a30TdUKCAllUs  aKTUBJIUTH
XyCYCHSITIApH YPraHuO YUKHUITaH.

Xap UKKaJia mrTaMmiIapHu, TpunTodaH cakjaaral xamaa TpuntodaH
caksiamaran myxutaa Xxam puroropmon UCK cuHTe3 KUITUIIN aHUKJIAHTaH
(2-pacm).
















































a

0 Ocramma: * p<0,05 1a CTATHCTUK aXaMUSTIN

2-pacMm. bakTepust mraMmmiIapuHu Xap Xui1 KoHneHTpanusiiia NaCl
HIITHPOKHAA TPUNTOGAaH Kyl Ba KYIIMACAAH YTKA3UJITaH Ta:xkpuodaaapaa
7 kyH kyasTuBanus keiiud UCK cunre3 kunumu: a) P. chlororaphis-66, 6)
M. ciceri-4
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®dutoropmon cuHTe3n NaCl O6ynmaran myxutiapaa (aon kedran Oyicana,
Myxut Tapkubuaa 4% raga NaCl 6ynranma xam Oy XyCyCHSIT WYKOTHJIMAraHIuTH
AHUKJIAHTaH.

Pseudomonas chlororaphis-66 Ba Mesorhizobium ciceri-4 mtammnapu I.C.
MypomMiieBHU KaTTUK MyxuTtuaa xam cyiok 1,5% NaCl caxnaran NBRIP myxutna
xaM spuMaiiauran ¢ocdar oupukmanapunan Ca,(PO,),, FePO, Ba AIPO, sputuim



XycycusiTura sranap (2-xaasan).
2-KaaBaJl
P. chlororaphis-66 Ba M. ciceri-4 miTaMMJIapy MINTHPOKHWAA JPUMAHIUT AH
docharaapuu Ypulu

Itamm Cas(POy), FePO, AlPO,
Karruk Cyrok Karruk Cyrok Karrux | Cyrok
myxut | myxuf” | myxur MYXUT MYyXHUT | MyXHT
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 METOAM OulaH OaxoJIaHTaH, MM,
**Hazoparnaru Myxutra Huc6aras ¢ocdariapHu KOHIEHTPAUSCUHUHT YpTaya Ky TapuIHILIH.

Tyrynak OakrepusUlapHUHT OaKTepoOM UIap IMIaKiauAa a30TQUKCAUUS KUJIHII
XyCYCHSITUHM aHUKJAIl MaKCcaauaa, Xap XWJI HYyXaT HaBJIapu YpyFIapUHH
Mesorhizobium ciceri-4, xamna Pseudomonas chlororaphis-66 Ba Mesorhizobium
ciceri-4 apanammacu OWIaH HMHOKYIALMS KUJWHTaHAAH KeWWH Xocwi Oyiran
MHTAKT JYKKaK-pu300Maj CHCTEMaHUHI HHUTpPOreHa3a (Aoiuru TEeKIIUITaHaa,
MOHO WHOKYJISIUSATAa HUCOATaH KOWMHOKYJISAIMS HATWKAacHIa HUTPOreHa3a
(daommury OanaH YKAaHIUTA aHUKJTaHTaH (3-)KajaBai).

by wnarwxanap, Pseudomonas chlororaphis-66 Ba Mesorhizobium ciceri-4
mTaMmmiIapu HyXar YcUMIIMTd OujlaH camapaid CHUMOHMO3 XOCHJI KWJIUIIHHU
Kypcaraau.

3-xaaBaJ

Tyrynak-puzo0uan tusumaa ypyrau M. ciceri-4 uirammu OusiaH Oup

maportaba xamaa M. ciceri-4 Ba P. chlororaphis-66 mitammuiapu Oujian

XaMKOPJIMKIA HHOKYJIALIMSA KHJIHUHTAHIa HUTPOreHa3a (paolJIMruHu

y3rapuim
Hyxar naBu M. ciceri-4 M. ciceri-4 + P. chlororaphis-66
Veummuk Hutporenasa Veummuk Hutporenasa
WIan3aa (dhaomury, WIan3aa (dhaomury,
TyT'yHaKJap MKT N,/pacT./gac TyTyHaKJap MKT N,/pacT./4gac
COHH, JIOHA. COHH, JIOHA.
Xalima 49+3,90* 47+4,10* 72+4,98* 63+4,98*
Uzbekiston-32 18+£2,37 26+3,22 31+43,22 41£3,58
Lazzat 45+3,22 424+3,90 59+4,10 58+4,73
Miroz 24+3,22 19+2,37 35+3,22 36+3,22
Jahongir 33+43,58 37+3,22 49+3,90 54+3,90




CIEW-45

48+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

Ocramma: * p<0,05 na CTaTUCTUK aXaMUSITIN
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PGPR époamuda mynpoknu wypiaHuus mapoumuoa, Hyxamoa uious3
KACANIUKIAPUHU YaKupysdu pumonamozeH 3amoypyiapHu UHeUOUPIaHUUU
Tannab onuHran 6akTepust MITaMMIIAPUHU (PUTOTIATOTEH 3aMOYPYFIapHUA YCUIIIMHU
yerapainad KyHum XyCcyCusTHHU TeKupuo kypunrad. [lltammmap, y €ku Oy
3aMOypyFiapra HucOaTaH MabJyM Japakaja aHTarOHUCTHUK (paoJiiuKra sra
AKAHJIMTU Ky3aTuirad (4-xajsai).

4-;xanBaj

PuTonaroreH 3aMO0ypyFJIapHU YCHIIMHH 0aKTepHAIap TAbCHPHUAA
HHTMOMPJIaHUIIHA

(MHrHOMPJIAHUII 30HACHHUHT PAANMYCH, MM)

Bakrepus duronaroreH 3amMOypyFiap
HITaMMJIapH
Fusarium Fusarium Fusarium Rhizocton Fusariu Alternar
oxysporu | verticillioide oxysporu ia solani m ia
m f.sp. s m f. sp. solani alternat
ciceris vasinfectum a

KR 083 - 20+1,79 18+0,89 32+2,68%* - 231,79
M. ciceri-4 28+1,55 30£2,37* 314£2,37%* 16£1,79 2943,22% | 34+2,37%*
3612 16£1,55 2942,37%* 32+2,37 - 31£2,37 | 304£2,37%*
Ep 14 - 16+1,55 26+1,55 15+0,89 30+£2,37 | 314£2,37%*
Tivi 7 - 18+1,79 33+2,37* 35+2,37 - 25+1,55
KR 076 - 14+0,89 - 30£2,37 2741,79 | 294+2,37*
Rhizobium sp.-6 - 234+2,37* 23+1,55 22+1,55 14+0,89 23+1,55

Rifepl7 16£1,79 - 224+1,79 22+1,79 25+1,55 -

Rhizobium sp.-9 251,55 15+0,89 3542,37* 26+1,79 261,79 50,89
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 | 294£2,37*
BB-135 2542,37* - 2241,55 19+1,55 16£1,79 2241,55
TSAU-20 21£1,79 - 21+1,79 22+1,79 32+2,37 24+1,79
Rhizobium sp. 1C-53 - 18+1,79 18+1,55 25+1,55 21+1,55 20+1,79




Ocnamma: * p<0,05 na CTaTUCTUK aXaMUSATIIA

Aitnukca, Mesorhizobium ciceri-4 Ba Pseudomonas chlororaphis-66
MITAMMJIQPUHUHT TEKIIMPUIL YYyH OJMHTaH Oapya 3aMOypyfiapra HucOaTraH
daomurn  OanaHa JKaHJIWTK aHUKJaHraH. Pseudomonas chlororaphis-66 -
Fusarium oxysporum f. sp. ciceris Ta xapmm 32 MM Ba Fusarium solani ra Kapum
33 MM JHMK 30Ha XOCWJI KuiraH Oyica, Mesorhizobium ciceri-4, Fusarium
verticillioides (30 mMm) Ba Alternaria alternata (34 MM) Ta Kapiid KyW@id
AQHTArOHWCT DPKAHJIUTH Ky3aTHJITaH.

Dumonamoeen 3amoOypyiapHu OUOI02UK HA30pAM KUIY84U OaKmMepual OMULLAp
Pseudomonas chlororaphis-66 Ba Mesorhizobium ciceri-4 mrammiapu, Kymiaao
¢uTomaroreH 3amOypy+¥iapra Hucoaran antudynran daomnukra sra. Kyiinna
¢uTonaroren 3aMOypyFiIapHu OMOIOTUK Ha30PaTUHU TABMHUHIIOBUN aCOCHIA
OMIJIJIAp KEJITUPHUIITaH.

Pseudomonas chlororaphis-66 Kyituaaru MeTaO0ONIUTIApHA CUHTE3 KUJIaIu:
THIIPOJIUTHK epMEeHTIIap (XUTHHA3A, IIeJUTIoNIa3a Ba mpoTeas3a) xamaa HCN (5-
*ajBai). by mramm azotr man6au cudaruna ALK nan ¢oitnanana onaau, Oy 3ca,
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YCUMIIMKJIap/ia CTpecC IIapoOuTHAA OTWICH XOCWI OYIUINIWHUA TacalTHPYBYH,
AlIK-neamuHaza ¢hepMeHTH cuHTe3 OuiaH 0oFnukK. Mesorhizobium ciceri-4 HCN,
AllK-neamuHaza QepMEeHTHM Ba UEJUIIONIa3a CUHTE3 Kuiaoamanau. Ammo, Oy
mTamMM, Hyxar puszocdepacuma 3amMOypyriaapHu (HaoUTUTHHU O0CHO KyilyBYH,
IJII0KaHa3a, JInMas3a Ba mpoTeaza GepMEeHTIAPUHN CHHTE3 KA Iu.

S-xwanBaJ
Pseudomonas chlororaphis-66 miTAMMMHHA XUTHH THAPOJIN3 KHUJIHIITH
Verupum BakTH, cyT XUTHH THAPONH3HHUHT CaMapajoOpIury
4 1,6
6 2,8
7 3.4
8 5,78

% o
Ocnamma: "~ TOMKAa MyXUTHH (XUTHH CaKJIOBYM) KOJIOHUS aTpodua OKapHIl JUaMETPUHU
KOJIOHUS TMuamMeTpra HucOaTu, MM/MM

Pseudomonas chlororaphis-66 Ba Mesorhizobium ciceri-4 mrammnapau XAC
aHanu3 €pnamuga cuaepodopiap CUHTE3 KWIUIIM YpraHwiraH Ba Rhizobium
meliloti HUHT TUNIOBOM ITamMMu OwiaH conumTupwiran (6-xaasan). Harmxkana,



mrammiapad ¢daon cugepodopiap CUHTE3 KWIHII XyCyCHUATH Ba IIy cabalmu
3aMOypyFJIapHU YCUIIM YUYyH Kepakiv OYyJraH TynpoKJIard TEMUPHH, 3aMOypyFra
eTr0 OOPHUIINHY YeTapallaHTaHIUTH Ky3aTHUJITaH.

6-xanBaJ
IllTammaapau cuaepodopiap cuaTe3 KMJINIINH XAC aHAJIU3H
HIramm XAC ananu3 (XaBopaHr arapaa XaJKaHUHT
JUMOH PAaHT XaJiKa XOCHJI OYIIHIIN) auaMeTpu (cm)
P. chlororaphis-66 + 1,67£0,2
M. ciceri-4 + 1,53+0,4
R. meliloti + 1,70£0,3

Ocnamma: + XAC aHanmu3 KOO IKaHIUTUHU KYpCaTaIu.

PGPR Pseudomonas dakar YcuMIMKHU puszocdepacura KOJIOHU3AIMS
OynraHupariHa YyHra WxoOuUd Tabcup Kypcaraonaad. Mana 11y (GUKpHH
TEeKIIUPUO KYpuIl Makcaauaa, pudamMnunuira pe3ucteHT Pseudomonas
chlororaphis-66R mtaMmmuHu HYXaT pusocdepacuga TUIIOBOM KOJIOHU3ATOP
mramMm Ps. fluorescens WCS365 (Lugtenberg et al., 2001) Ounan pakoOart Kuia
onumu ypranwirad. Harmwkana, 1,5% NaCl caknaran mapoutna Ps. chlororaphis
66R (1 cM naau3na 10,5)(103 KOE), uyxar unauszuaa TunoBoi mrammaad (1 cm
nummsaa 9,3x10° KOE) SxmupoK KoMoHM3aus 6NN aHUKIAHTaH.
Mesorhizobium ciceri-4 mrammunu 1,5% NaCl mapoutna, HyxXaT Wian3uaa
Pseudomonas chlororaphis-66R Ounan pakodar KWJIWIIMHYU ypranuwirasjaa, M.
ciceri-4 KOE turpu (1 cM mymsna 8,9x10° KOE), Ps. chlororaphis-66R (1 cm
umimsna 11,4x10° KOE) ra Huc6aran 6upo3 KaMpOK dKaHJIUTH aHUKJIaHTaH. by
HaTOKaJIap, Xap UKKaia MTaMM XaM HyXaT Wianu3uaa (paoia KoJToHU3aIus
OYITUIIMHY, XaM/la XaMKOPJIMKA s11a0, Tynmpok MUkpodaopacu 6uinan pakooar
KWJIAOJIUIIIN KypCaTaiu.
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Baxmepusnapnu nyxam unouzu sxccyoamaapuea Xemomaxkcucu
Tamkapuaan KUpUTHWITaH OaKTePUSUIAPHU WIIU3a KOJIOHUSUTAHUIIH, [Ty
OaxkTepusIapHU YCUMIIMKIa TAbCUPUHUHT caMapaloOpiIUTrHU KYpcaTyBUu acOCUN
omuiup. Kononuzamusinu gactinadku 60CKUYM, OAKTEPHUSIIAPHU YCUMIIMK WIIIU3U
TOMOH TaKCHCH XHCOOIaHaAN. XEeMOTAKCHUC (DAOIITUTH WIAN3 SKCCYAaTIIapuHu
TapkuOu Ba Mukaopura 0ornuk. LyHuHr yuyn O0u3 nyxatau ukku: «CIEW-45 Ba
«Hisor-32» HaBUHUHT WINU3 3KCCYAATIIApUHU TapKUOU Ba YIapHU MUKIOPUHU
aHukJaauK. by TaxkpubanapiaH oJiIMH MaHa 11y UKKA HaBHU XOCWJIIOPJIUTUTA
OaKkTepusIIapHU Xap XUJ ITaMMJIapy OUJIaH MHOKYIISALNS KWIUITHA TAbCUPH Jlana
mapouTua yprauu0 uuKuirad 3a4. Hatkana, Xxap KK HAaBHU XOCUIJLIOPIUTY
omraH 0yncana, «Hisor-32» HaBuau Xocwinopauru, « CIEW-45y» naBura



Kaparasja Jieapiu 4 MapTa KaM dKaHJIUTU aHUKJIaHTaH J]IH.

Tankukor Hartwxkamapu, «CIEW-45» Ba «Hisor-32» HaBnapu Oup-OupugaH
CeKpelHUsJIaHaIuraH WIIW3 3KCCYIATIApUHA MUKIOpHU Oyiinya (papK KUIMIIUHW,
xycycaH, «Hisor-32» naBupa Oy xycycust «CIEW-45» naBura Kaparanja macT,
alfHUKCa, SKCCyIaTIapHU KaTUOHIN (PPAKIUSICUHU MUKIOPH, aCOCAH TUCTUINHHU
MUKJIOPH (Jespiid 2 MapTa Kam) XMCOOHIaH KaM SKaHJIMIY Ky3aTUJITraH.

Okccynamnap cekpenusicujaru OyHmaili Qapk, OakTepusyiapHU HYXaTHH Xap
XWJI HaBJIapu WIAU3IAPK TOMOH XEMOTAKCUC Ky4yura TabCUp JTraHJIUTH
TaAKUKOTIIap acocuaa aHukjanraH. Macanan, « CIEW-45y Ba «Hisor-32» HaBiapu
AKCCYHATIApUHUHT OUp XM MUKAopuna, Pseudomonas chlororaphis-66 Ba
Mesorhizobium ciceri-4 wtammnapuau «CIEW-45) HaBu YyCTYBOpJIMK OuWJaH
y3ura «dakupaaw». byHra caba0, Oy HaBlapHU OSKccydariapd TapKuOuaaru
bpakuusuiapu  opacumard y3apo HucOar Oynuimmu TaxMuH KuiuHraH. KenHru
Taakukotiapaa Pseudomonas chlororaphis-66 mtamMmMu HYXarT 3KcCyaaTiapura,
Mesorhizobium ciceri-4 Xyxaipajlapura Kaparanja TE€3pOK XapakaT KWIHIIH Ba
Mesorhizobium ciceri-4 KOHIIEHTpaIUsiCUTa TEHT OYJTaH KOHIeHTparusara 15
MUHYTAAa etumu, Mesorhizobium ciceri-4 sca Oynra 30 mMuH BakT capduamm
aHukjara. Mesorhizobium ciceri-4 MTaMMUHA MaKCMMaJll XEMOTAKCUCH YYYH,
sKccylamiapa  Mukgopu 3,88 wMr/mu  Oyica erapau  OynraH Oup  BakTia,
Pseudomonas chlororaphis-66 mrtammu yayH Oy pakam 7,75 MI/MJI HU TaIlIKuj
KWITaH Ba JKCCYIATIAPHU MUKIOPU OIIUPWITAHJA XEMOTAKCHC TE3JIUTH JespIin
y3rapmarad. WMnnu3 skccynarminapuaud 3 ¢GpakiMsaCUHM apajaliMacHh, Xap HKKaia
IITAMMHHU XEMOTAKCUCH YUyH Xap KaHJai 2 ppakuusHu apajiammMacura Kaparasia
YCTYBOPpOK  OynraH. Pseudomonas chlororaphis-66 mrtammu  y4yH 2
bpakuusuilapHyd - apajialiMacd opacuja KaTHOHJIM Ba aHUOHJIM (pakiusuiapHA
apaJialmMacy yCTyBOPpPOK Oyica, Mesorhizobium ciceri-4 miTaMMH y4yH KaTHOHJIU
Ba HEUTpan gpakuusiap apajainMacy YCTYBOPPOK OYJIraH.

HyxatHu 2 HaBUHMHI WIAW3 SKCCyJaTiaapu Xap Xuji HucOatda, Xap Xui
KOMIIOHEHTJIAp CakjIaWad. ballkh, MaHa Iy KUMEBUM MOIJAIAPHU MabIyM
POTOPIMSAA UIITUPOK ATUILHN, Xap MKKaJla HABHU WIAM3Iapuia OakTepusIapHU
caMapalid KOJOHHW3alus OVIWIIMAa acocuil posib YHHamM MyMKuHaup. Hyxar
unau3unu Pseudomonas chlororaphis-66 mramMmMu OuiaH KOJOHUSUIAHUIIM, HYXaT
OwraHn TyryHak OaKTepuUsUIapUHU caMapaid CUMOHMO3WJa Ba YCHUMIWKHHU
¢uTomaroreH 3aMOypyFIapaaH XUMOS KAJTUIIIA MyXuM poib YitHaiau. [ynaai
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KWINO, HYXaTHU Xap XWJI HaBlapu, Xap XWJI MHUKAOPAA WIIU3 JKCCynaTiiapu
CeKpelrs KUJUIIM Ba JKCCylaTiap TapKUOWJard KOMIIOHEHTIApHU HUCOATH Xap
xun Oynrannuru, ¢douganu OakTepusulapHU WiIAW3ra Kapad XeMOTaKCHUCHUHU
(daoUruHN Xap XWI SKaHJIUTWHU Oenrunaiiam, Oy 3ca, WIAM3HU OakTepusiap
OwiaH Xap XWI Japaxajaa KOJOHUSJIAHUIINHU, OKHOATna YCUMIMKHU COFJIOM
PUBOXKIIAHUO, CEp XOCHUIT OCEPUILTMHU ACOCUN OMIITA OYIIUO XU3MaT KUJIaIH.

Huccepranusauar — «IlceBaopu3odun» — HyXar Y4YyH caMapaju
MHKPOOHOJIOTMK mpenaparu» 1e0 HOMJIAHTaH TYPTUHYHM OoOuja mIypiaHraH



mapoutuaa «llceBaopuzoOun» OuoNpenapaTuHu camMapajopIUTrUHU TEKIIHUPHUIIL
Oyiinua OJIMHraH MaTepuauIapHUA HaTHXKalapy KeITUPHUITaH.

Tanna® onuHraH mrammiap acocujaa, HyXaT y4yH KOMIUIEKC TabCUpra sra
Oynran, camapaaop Ouornpenapar sipaTwirad. buonpenapatHu KOMIUIEKC TabCHPH,
HYXaTHU YCUIIW, PUBOXJIAHUIIMHU Ky4aWTUPUII Ba YHM WIIW3[a KacCaJUIUK
KY3FaTyBuu (UTOMATOTEH 3aMOypyriapAaH XUMOsS KWIMIIM OujlaH OOFJIUK
AKAHJIUTH aHUKJIAHTaH.

Yy Ouonpenapar, HyxaT ypyFura 3KMIlJIaH OJIIUH UIIJIOB OEpHUIll — OpKaIu
WIUIATWIAAN Ba IIYPJIAHTaH XaMJia IypJaaHMaral TYNpOKJIapJa XaM FOKOPU XOCHII
onuin UMKoHUHM Oepanu. buonpenaparau «IlceBnopuzobun» («Pseudorhizobiny)
JIeTaH HOMH, yHra acoc Oynran 2 Oakrepus: «Pseudomonas» Ba «Rhizobiumy
aBlIoAM HOMIApuaaH onuHrad. 3-pacmaa «llcemopm3obun» Oumompenaparu
Ta€paliHy TEXHOJIOTMK YN3MaCH KeJITUPUJIITaH.

«IIceBmopn3o6un»  OuONMpenapaTUHUHT  camMapaJOpJIUTHHU  aHUKJIAMI
makcaauna, Kopakanmoructon PecnyOnmukacu, Amymapé TyMaHUHMHT TaOUUI
LIypiaHrad TynpoKJapuaa Jlajla CHHOBY TaxpuOanapu yTkazuirad (2015 it.).

«IIceBnopuzobun» HyxatHu «Xalima» Ba «Uzbekiston-32» HaBIapuHUHT
xocungopiaurudau 21,9% ra, « CIEW-45) HaBUHMHT XOCWIAOPAUTUHU 3ca 22% ra
omupras. XyIau UIyHJal HaTHKajlap HyXaTHU OOIIKa HaBlapuaa XaM OJIMHTaH.

Hatwxkamnap, Tynpox HaMiaurd OujiaH TYFPUAAH-TYFpU OOFJIUK SKAHIWTHUHU
Kypcarran. Tynpok KypuO Kodrahjga OuomnpenapaT OWiIaH KHPUTHITAH
OaxTepusIap COHM KaMainO KeTraH Ba YCUMITUK XOCHIJIJIOPINTY TTacairaH.

«IIceBnopu3o0un» OuonpenapaTUHU MKTUCOAUM camMapach XUCOO-KHTOO
KWIMO yukuirad. JHr Oamann Hatmwxka «CIEW-45» maBupa onuHrad - 1602000
cym, 2-Ypunna uyxarau «Xalima» HaBuaa Ky3zaruirat - 1537000 cym.

«IIceBnopu3zo06uH» OunaH HIUIOB OepwiiraH HYXaT YpyFd TapKuUOHUIaru
acocwii O3yKa »DJIEMEHTIapu YpraHuwiranjga, Ouompenapar HYXaTHHHT O3yKa
OMPIUTHHY OIIMPHUILIN, OKCHI MUKI0pU 5% ra; ér — 4% ra; ymeBomnap — 2% ra
OILTaHJIUTY aHUKJIAHTaH.

V36exucron Yeumnukinapuan Xumost Kunum Mnvuit TagkMKOT MHCTUTYTH
(V3VXKUTH) Hm Taxpuba yuactkacuna «Ilcemopm3obum» ®u Fusarium
oxysporum f. sp. ciceris wakupanuran ¢y3apuo3 BHIT KacaJIUTUra Kapiuu
cuHOBNapAaH YTkaszunrad. 1 T nyxar ypyrura 70 xr «llceBmopuzobun» Ouian
UIUIOB Oepuiranaa, OuonpenaparHu OUOJIOTUK camapagopiauru 83,3% HU TalIKui
Kwirad. by pakamuu 3TanoH npenapar — kuMépuit «ButaBakc 200 @D 34% B.c.k.»
Ja oJiuHraH pakamra (86,1%) AKWH SKaHJINTH aHUKJIAHTaH.
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Mesorhizobium ciceri - 4 pgeoydomonas ch lororaphis-66 ﬁHpHK 10X, XaWBOH. YMKUHIUCH + K3 Kand.
YyBOJIYAHTUHU THOpUIH
KYyIauTHpuO pepMeHTaus cyrokmk KOE 8x107

«YMA» MyXyuTH CakJIaragd
‘ e (3 ey, 30°C s1a)

KOCSIKJIap «IlenToHnu arap» MyXuTH
cakJiaraH KOCsiKJap
M. ciceri — 4 mraMmMu

cakJyaraH KyJnbTypa

«Jlykkaknunap KaitHaTMacu»

MYXUATH/IA, XKMUHH «Ilerrronmny urypBa»



MYXUTHIA, XQKMHHA nonynsmscu (50/50) 1 m*ra 10 rymar kaiaus-3%,

KYyIanTupuo MUHT 4yBOJIYaHT MgSO0,-1%, K,HPO,-1%,
bepmenranyst K (3 cyT, (NN,)¢Mo0,0,,x4H,0-0,05%,
34°C na) BHOTYMYCHH HCCHK XABO MnS0,-0,05%, FeS0,-0,05%,
épnamuga 55% HamiMKrada KMI-2% xyuiub, 6norymycuu
P.chlororaphis — 66 mrammu KYpYTHII MOAM(DUKALMS KAITHIL
cakJIaraH KyJbTypai
cyloxmax KOE 3,6x10° Menacca — 3-5%, CaCO;-3%,
Ba YyBOJYaHTHU TOIIKEHT
CyOcTparHu KyJabTypai M. ciceri-4 Turpu — 8x10° KOE/r, P
CYIOKJIUTH OWJIaH SKHII chlororaphis-66 tutpu — 9x10° KOE/r

20 MII/KT XrcoOnIan

Y-HypJapu TabCUpHJA CTepHIM3anus 2,5

30°C na, 2 xadTa ycTrpHII
¢ra yerup MPar

«IIceBmopu3o0uH»

3-pacMm. «IlceBnopu300uH» OMONPeENapaTH TAUEPIANIHA TEXHOJIOTUK YM3MACH

[lynmait kw6, «llceBnopu3oOuMH» HU IOKOpH Japakaja OHOJIOTHK
caMapaJIopJIMKra 93ra DJKaHJIWTH, YHH HyXaTHH Qy3apruo3 BHITHTA KapIlH
UCTUKOOJITM Ouompenapar ed araiira acoc OyJraH.

XVJIOCA

«lypmanuim  mapouThaa HYXaTHAHT  YCHUIIM BAa  PUBOKJIAHUILWHU
Ky4JalTUpHIIIa XamMaa YJAapHUHT WIIA3 KacATUKIAPUHU OHOJIOTHK Ha30paT
Kuiiiga pusochepa MUKPOOPTAaHU3MIIAPUHUHT POJIM» MaB3YCHUIATH JOKTOPIUK
auccepranusacy Oyinda onub OopwiraH TaAKUKOTIAp HaTwkKacuaa KyHujaard
XyJiocanap TaKIuM dTHIIJIN:

1. CkpuHMHT MeToaM EpAaMHia HYXaTHUHT pu3zocdepa Ba TyryHakJIapuaaH
IIYpJAHUII IIAPOUTHAA HYXaTHUHI YCUINM Ba PUBOXJIAHUIIMHU Ky4YaWTHPYBUH
Pseudomonas Ba Mesorhizobium aBnonnapura mMancy0 OyiraH mypra 4ugamiu
OakTepus MITAMMIIAPU AXKPATUIITAH Ba TaHJIA0 OJTMHTAH.

2. bakrepusutapHuHr  MOpPGOJIOTO-KyabTypan Ba (U3HOIOT0-OMOKUMEBHUI
xoccanapu Vypranwirad. 16S pPHK ananuz épgamupna TaHna®d OJMHTaH
mrammiapu Pseudomonas chlororaphis-66 Ba Mesorhizobium ciceri-4 cudaruna
unentudukanus kuauaran Ba GenBank ma KX012005 Ba KX012006 pakamnapu
OCTHJAa PYHUXATTA OJIMHTaH.

3. Pseudomonas chlororaphis-66 Ba Mesorhizobium ciceri-4 mTamMmiIapuHu
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omtuMan ycur mapouTtiaapu Ba ynapHuHr NaCl auar 4% koHIEHTpanusiaa YCuIi



KOOWJIMSITH aHUKJIaHTaH. Pseudomonas chlororaphis-66 mitaMMHU YCTUPHUIL yUYH

ontumain xapopatru 34°C, Mesorhizobium ciceri-4 yuyn 3ca — 30°C. Pseudomonas
chlororaphis-66 uu Ycumm yuyn ontuman pH kypcarruuu 6,2-7,5, Mesorhizobium
ciceri-4 yuyH s3ca — 6,0-7,5.

4. Pseudomonas chlororaphis-66 Ba Mesorhizobium ciceri-4 mTaMMiIapuHu
NCK Ba AllK-neamunaza cuHTe3u, 3pumangurad Qocdar OupukMaiapuHu
DPUTHUIIM, HUTpOTeHa3a (aomnuru, HYXaT WIAM3UAA sIad  KeTaoNHUIIIH,
HIYpJIaHUIIra YUAaMIWIATH Ty(daiiu, UIyplaHdl MapouTHaa HYXaTHU YCUIIH Ba
PUBOXKIIAHUIITUTA Ba XOCUJIOPJIMIIUTA MXKOOHI TabCUp KWJIUIITN aHUKJIAHTaH.

5. Pseudomonas  chlororaphis-66  Ba  Mesorhizobium  ciceri-4
MITAMMJIAPUHUHT HYXaT WIAW3 KacaJUIMKIapu dYakupyBuu F. oxysporum f. sp.
ciceris, F. verticillioides, F. oxysporum f. sp. vasinfectum, R. solani, F. solani, A.
alternata Qutonaroren 3aMOypyfiapra HucOaraH aHTU(QYHrajg XycCyCHUSTIApH
YpraHwiras.

6. HyxarHu spta yCyB naBpujia Cekpenus OyiaauraH Wijau3 dKCCYIaTIapuHu
TapKUOW Ba MUKIOPHI aHANW3M YTKa3wirad. HyxaTHu Xap Xuia HaBIapuHU WIIU3
AKCCYATIApUHUHT  aCOCHM  KOMIIOHEHTJIAapH aMHHOKUCIOoTanmap (TMCTUIUH,
aprvHUH, JIM3WUH, IMCTEWH, CEpPUH, NIWIMH, aclapardH KHUCJIOTacH, JICHIUH,
U30JICUIIMH Ba aJlaHWH), IaKap KUciaoTanap (IIIOKOH, rajJakTOH, MAHHYpPOH Ba 2 Ta
aHukyanMaran kuciora Rf=0,56 Ba 0,62) Ba makapnap (IJIOKO3a, rajakTo3sa,
apabuHO3a Kcujo3a, pub03a) IKAHJIWTH, YJIapHH MHKIOPH Ba HHCOAaTH HaBra
OOFNMK OSKAHJIWTK  aHWKJIaHTaH. TamkapujgaH  KupuTwiagurad — (Gouganu
OakTepuUsUIapHA  KOJIOHW3ALMSUIAHWIIKM  y4yH  acocuid  oMui  Oynrad
sK30MeTabonuTiaap (TUCTUIMH, TIIOKOH KHCIIOTa, TIIOKO3a), YCUMIIMKHU CTpecC
mapouTtaapra (UIyplaHuIl, KacaJUIMK) YUJAMIMIMTHHA OeNTUiIaly Ba OMJIBOCUTA
HYXaTHHU XOCHJIOPIUTHHU OIITUIITNTA cabal OYIUIIY aHUKJIaHTaH.

7. bupuHum mMapra Maxainui, mypra yugamin Oaktepusiiap Pseudomonas
chlororaphis-66 Ba Mesorhizobium ciceri-4 acocua Hyxar ypyFura >3KUIIJIAH
OJIINH WIIUIOB OepuIra MyJDKajulaHTaH camapazop MUKPOOMOIOTHUK OHOmpemnapar
— «llIceBnopuzobun» sparunran. «llceBmopu3oOuH» HYXaTHU YCHUIIA Ba
PUBOXKJIAHUIIMHU Ky4YaWTUpagu XaMmJla YHU ypTa Japaxkana mypjaHrad TYHNpOKIa
¢uTomaroreH 3aMOypy+Fiap YaKupaauraH Wian3 KacaJuTMKIapuIaH XUMOs KUJIaau.

8. «lIceBmopu300uH» ApaTUIl OMOTEXHOJOTUACH, WHPUK-IIOXJIA XaWBOHJIAP
axjarujaH KaduopHHS KH3WI YyBONYAHDIApU TUOpuau &Epramuga OUorymyc
ONUII, YHU Mejacca, Kaiuid rymard, MuHepan Ty3nap Ba KMIl Ownan
apajalTUpHIN, CTEPUIM3alMA KUWIUII Ba yHAA Pseudomonas chlororaphis-66 Ba
Mesorhizobium ciceri-4 mTaMMIIapyHM MabiiyM Xapopar Ba pH xk¥pcarruumma
yeTupuin OOCKUYJIApUHU Y3 WYWTa OJaad. SpaTuiraH TEXHOJOTHUK pPErTaMeHT
000 «buo-yrum» Ba OO0 «Mangit mineraly kKopxXoHajlapu IIapouTHAA CUHAO
Kypwiran Ba TacaukiaHrad. «llceBmopu3obun» OuompenapaTMHW  HYXar
eTUIITHpUILAA KyJijgam  Oyiiuya aManuid TaBcHsUlap MIUIA0  YUKWJITaH,
TacCIAUKJIAHTaH Ba YO 3TUJITaH.

9. «IlceBnopr300MH» HU HYXaTHU XOCWIJOPIUTHHU OLIUPUIIIATH
camapaaopiuru 6axonanrad. Tabuuii mypiaaHrad TynpoKIapuaa HyXaTHUHT
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«Xalima» Ba «Uzbekiston-32)» HaBmapuHU XOCHWIAOPJIWUTH Ha3oparra HUcOaTaH
21,9% ra, «CIEW-45» HaBuma 93ca, 22% ra oOIIraHd KYypcaTUJIraH.
«IIceBgopuzobun» HU (¢dy3apuo3 BWITTa Kaplid OHOJOTUK camapaJopiuru
OaxosnanraH Ba 'y 83,3% HM TallIKWUJI SKaHJIUTH.
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HAYUYHBINA COBET no MPUCYKJIEHUIO YUEHOW CTENNEHU
JOKTOPA HAYK 16.07.2013.B.01.03 IPU HAIITMOHAJIBHOM
YHUBEPCUTETE Y3BEKUCTAHA u» UHCTUTYTE



MHUKPOBHNOJIOI'NAN
HAIIMOHAJIbHBI YHUBEPCUTET Y3BEKUCTAHA

ITYPBII'MH BAYECJIAB BJIA/IUMHWPOBUY

POJIb PU3OCPEPHBIX MUKPOOPITAHU3MOB B CTUMYJIALINN
POCTA U PABBUTUSA HYTA U BUOJIOI'MYECKOM KOHTPO!JIE ET'O
KOPHEBBIX BOJIE3HEM B YCJIOBUAX 3ACOJIEHUA

03.00.04 — Mukpo61oJI0THsi H BUPYCOJIOTHSA
(Ouonornyeckue HayKu)

ABTOPE®EPAT JJOKTOPCKOM JUCCEPTAILIUA

TAIOKEHT - 2016
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Tema 10KTOPCKOM JMCCEPTALUM 3aperHCTPUPOBAaHa B Boiciuell aTTecTallMOHHONH KOMHCCHHT
npu Kaéunere Munucrpos Pecny0nukn Y3oexkucran 3a Ne 30.06.2015/B2015.2.B162.



I[OKTOpCKaH AuccepTanysd BbIIIOJIHCHA B HaI_II/IOHaJ'H:HOM YHUBCPCUTETC V30ekucTana.

Apropedepar amccepranny Ha TpEX s3bIkax (y30EKCKHH, PYCCKWH, aHITHMICKHUI) pa3MeméH Ha
BeO-cTpanmuie 1o amgpecy www ik-bio.nuuuz w wHa WHPOpMarmoHHO-00pa3oBaTeIbHOM IOpTaje
«ZiyoNet» 1o agpecy www.ziyonet.uz.

Hayunbiii koHcyabTaHT: JlaBpanoB Kaxpamon
JIOKTOp OMOJIOTMYECKUX HayK, TIpodeccop

O¢uunanbHbie oNNMOHeHTHI: XacaHoB baTeip AunioBuy
JOKTOp OMOJIOTHYECKHX HayK, Ipodeccop

XomxkubaeBa Canadap Mup3aeBHa
JIOKTOP OMOJIOTHMUYECKHUX HayK, mpodeccop

Atabaea Xanuma HazapoBHa
JIOKTOP CEJIbCKOXO03SICTBEHHBIX HayK, podeccop

Beaymas opranuzanus: MHCTUTYT reHeTHKHU U IKCIIEPUMEHTAJIBHOI 0MO0JIOTMH pacTeHuil

3ammra AUCCEPTAlMU COCTOUTCA « » 2016 T B « » YacoB Ha 3aceIaHuu
Hayunoro cosera 16.07.2013. B.01.03 npu HaumonansHoM yHuBepcutere Y30Oekucrtana u HMHctutyTte
Mukpobuonorun (agpec: 100174, rTamkeHT, AnmMazapckuid pailoH, yin. YHuUBepcUTeTcKas-4,
koH(epeH1-3an1 bruonoro-nousenHoro ¢axynsreta HamuoHansHOro yHHBepcuTeTa Y30ekucrtana (203-
kab). Tem.: (+99871) 227-12-24, dakc: (+99871) 246-53-21, (+99871) 246-02-24, e-mail:
nauka@nuu.uz.).

C JIOKTOpCKO#M auccepranuell MOXHO O03HAaKOMHUTHhCS B MHDOPMAIMOHHO-PECYPCHOM IIEHTpE
HammonansHoro yHuBepcureTra Y30OekucraHa (3apeructpupoBaHa 3a Ne ). Agjpec: 100174,
r.TamkeHT, YHUBEpCUTETCKAs YIIUIA, JIOM 4. ATMHUHUCTpATUBHOE 371anne HanoHasHOTO yHHUBEpCUTETA
Y30ekucrana, 2-i atax, 4-it kab. Temn.: (+998 71) 236-46-55; dakc: (+99871) 246-02-24.

ABTopedepar quccepTaiy pa3ociaH «_» 2016 rona.
(mpotoxon pacchutku Ne OT « » 2016 rona).

I'N. xymanuszoBa
IIpencenarens HaydyHoro coBera o npuCyxacHUI0 YUEHOU
CTEIEeHU JOKTOpa HayK, 1.0.H.

3.A. MamaToBa
VueHslii cekperapb HaydHOro coBeTa 10O MPHCYKICHUIO
yu€HOH CTeNeH! JOKTOpa HayK, K.0.H.

T.I. I'ynsimoBa
IIpencenarens HayyHoro cemuHapa npu HaygyHom coBete no
MPUCYXKIECHUIO YUEHOH CTENeHU IOKTOpa HayK, 1.0.H.,

npoeccop
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BBEJIEHUE (anHOTAUMS TOKTOPCKO JUCCEPTALIMH)

AKTYaJIbHOCTh M BOCTPe0OOBAHHOCTH TeMbI jJuccepranuu. B mnocnennue
rofibl TIOYBEHHOE 3aCOJICHUE CTajo OAHOW M3 Haumbosiee OCTPBIX IOOATBHBIX
npoOJIeM CeTbCKOTO XO03sKcTBa BO BeéM Mupe. OcoOeHHO 3TO KacaeTcs CTpaH C
3aCyLJIMBBIM M TOJY3aCYLIUIMBBIM KJIMMAaroM. Tak B MHpe INpUMEpHO 955 muH
TeKTap ABJAIOTCA 3ACOJEHHBIMM', U3 KOTOPHIX IPHONM3HTENHLHO TPEThs YACTh
cuMTaeTcs 3acoleHHoi wmomamum Na'.® 3aconeHue CcrmocoOCTBYeT —ObICTpOI
JErpajallii CEIbCKOXO3SIUCTBEHHBIX yroauu. lIpuunHON 3TOro SIBISETCA TO, YTO
MHOTHE CEJIbCKOXO3SMCTBEHHBIE KYIBTYPbl HE MOTYT HOPMaJIbHO pacTud B
3aCOJICHHBIX TMOYBaX, MOTOMY YTO HapYIIAIOTCS YCTOSIBIIMECS MHKPOOMOILICHO3bI U
MOYBA CTAHOBUTCS MPAKTHUECKH O€3KU3HEHHOI.

OmHUM ©3 JEHCTBEHHBIX TMOAXOMOB JUISI PEIICHUS JaHHOM MpoOIeMbl
ABJISIETCS CEJIEKIUS W BHEJPEHUE COJIEYCTOMUMBBIX PaCTUTEIbHO-MUKPOOHBIX
CUMOHMO30B Ha MPOOJIEMHBIX 3eMisiX. Jlyuie Bcero Jjisi 3TOro moaxoAsT 6000BbIe
KyJAbTYpbl, B 4acTHOCTH HyT. OJHAKO HYT OY€Hb YYBCTBHUTENEH K 3aCOJICHUIO
NMoYyBbl. B 3aBUCMMOCTH OT KOHILIEHTPALIMU COJIEH B MOYBE 3HAYUTEIHHO CHIKAETCS
KOJIMYECTBO BCXOJOB, PACTEHMsI CTAHOBSITCS HHU3KOPOCIBIMHU CO CJIab0 pa3BUTOMN
KOPHEBOW CHUCTEMOM, 3HAYUTEIHHO CHMXKAETCSI UMMYHHUTET, YTO B UTOTE MPUBOAUT
K 3a00J€BaHMUSIM U TUOENN pacTeHus. 3acoJCHUE IMOYBHI MPAKTUYECKH HAPYIIAET
CUMOMOTHYECKHE  B3aUMOOTHOILIEHUS MEXAy OOOOBBIMH  KYIbTypaMH |
puzobusimu. B pesynbrare cHmKaercs o0pa3zoBaHUE KIyOEHBKOB, (UKcaIus
arMocepHOro as3oTra W HUTpOreHa3Has aKTHMBHOCTh. B uacTHOCTH morubarot
MHOTHE IITaMMbl KJIYyOEHBKOBBIX OakTepuil, 4TOo Memaer (OPMUPOBAHUIO
3¢ (dEeKTUBHBIX CHUMOHNO30B.

Kpome Toro, GombIIyr0 mpoOieMy MpeacTaBisiOT (PUTOMATOTEHHBIE TPHOHI,
BBI3BIBAIOIIME KOPHEBBbIE OOJE3HU HyTa. B OTHenbHBIE TOIBI OHU MPUBOAST K
3HAYUTETFHBIM TOTEPSIM YpoXKash M K CHIDKEHHUIO €ro KadecTBa. M3BecTHO, 4TO
HEKOTOpPhIE MHMKPOOPTaHU3MBI CIIOCOOHBI TMOAABIATH POCT (PUTOMATOTEHHBIX
rpubOB 3a CU€T TakKWUX CBOICTB, Kak, MPOIYLHPOBAHHE T'HIPOIUTHUECKUX
dbepmentoB, cunepodopoB, HCN u ap. Onquumu u3 caMbix 3QGEeKTUBHBIX B 3TOM
OTHOIIIEHWH MHKPOOPTaHU3MOB SBISIOTCS HEKOTOPBIE TPEACTaBUTENNA pofa
Pseudomonas, XOoTOpbIle Takke CIOCOOCTBYIOT CHIDKEHUIO Pa3IMYHBIX CTPECCOB Y
pacTeHui, TEM caMbIM TOBBIIIAS WX YCTOWYUBOCTh K HEOJArompusTHBIM
OMOTHYECKUM W a0UMOTHMYECKUM (DakTopaM okpyskaromied cpenapl. OgHako 10 CUX
Nop HE SICHO, KaKyl0 HMMEHHO poJib MOTYT Wrparh JaHHbIe OaKTepuu B
pu3001anbHO-0000BOM CcHMOHMO3€, a TaKKe HE JOCTAaTOYHO M3YyUYEHO WX BIUSHUE
Ha HYT B YCJOBMSX 3aCOJICHHBIX NOYB. B CBsi3u ¢ 3TUM MOHUCK 3PPEKTUBHBIX
COJIEYCTOMYMBBIX IITAMMOB KITyOCHBKOBBIX OAaKTEpHIl U TCEBIOMOHAJ, U3yYCHHE
UX BIMSHUSA Ha HYT B YCJIOBHSX 3acOJIEHHS M CO3JaHHE Ha WX OCHOBE
KOHKYPEHTOCIIOCOOHBIX OHOIpenapaToB Ui YAyUIICHHs] pOCTa U Pa3BUTHA HYTa, a

'Szabolcs I. 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 OOPHOBI C €r0 KOPHEBBIMH OOJIE3HSIMH B YCJIOBHUAX 3aCOJICHHBIX MOYB
SIBJISICTCSL aKTYyaJIbHOM 3a7a4eil.

JlanHoe nHccepTallMOHHOE MCCIIEIOBAHUE B OIMPEAEICHHON CTENEHH CIY>KUT
BBINIOJIHEHUIO 3a/1ay, MPEAYyCMOTpPEHHBIX B mocTaHoBieHuH Ne 142 KaOunera
MunuctpoB PecnyOnuku VY30ekucrtan ot 27 mas 2013 roma «O mporpamme
JICUCTBUI TIO OXpaHe OKpyKarome cpenbl Pecyonuku Y3oekuctan Ha 2013-2017
rofibl», a TaKkke B JPYTUX HOPMATHBHO-IIPABOBBIX JTOKYMEHTaX, MPUHATHIX B
JTaHHOU cdepe.

CooTBeTCTBHE HMCCJIEIOBAHNS NMPUOPUTETHHIM HANPABJEHUSIM Pa3BUTHSA
HAyKHM W TexXHOJoruii pecmyOauku. JlaHHOEe wuccienOBaHHE BBIIIOJTHEHO B
COOTBETCTBUHM C MPUOPUTETHBHIM HAINPABICHUEM DPAa3BUTHUS HAyKU W TEXHOJIOTHMA
pecniyonuku: V. «Cenbckoe XO35HUCTBO, OMOTEXHOJIOTHS, SKOJIOTHS M OXpaHa
OKpY>KaIoIIEH Cpeabl».

O0630p 3apy0e:KHBIX HAyYHBIX HCCJIEI0BAHMI IO TeMe UCCEPTAIMU.
Hayunbie wuccrmenoBaHusi, HampaBiIeHHbIE HA TMOBBINICHHE YPOXKAWHOCTH HYTa,
OCYIIECTBIISIOTCS B BEAYIIMX HAy4YHBIX IIEHTPAaX M BBICHIMX OOpa30BaTEIbHBIX
yupexaeHusix mupa, B ToM uucie B Indian Institute of Pulses Research (Munus),
International Crops Research Institute for the Semi-Arid Tropics (Mamus), Centre
for Legumes in Mediterranean Agriculture (ABctpanusi), Australian Centre for
International Agricultural Research (ABctpanus), Agricultural Research Centre at
the Washington State University (CIIA), Crop Development Centre at the
University of Saskatchewan (Kanama), Ayub Agricultural Research Institute
(ITakucran), Northwestern Center of Biological Research (Mekcuka), Pasteur
Institute (dpannus), International Center for Agricultural Research in the Dry
Areas (Y30ekucrtan), TalIKeHTCKOM TOCYHapCTBEHHOM arpapHOM YHHBEPCHUTETE
(Y306ekucran).

B pesynprare wuccienoBaHWii, MPOBENCHHBIX B MHPE IO TOBBIIICHUIO
YPpOKAMHOCTH HyTa, TMOJYYEHBI PsiJ HAyYHBIX pE3ylIbTaTOB, B TOM YHCIIE:
CUCTEMATU3UPOBaHbl JaHHbIE MO TEHETUYECKOMY VIYUYIIEHUIO HyTa IS
MOBBILICHUS YPOXKAHHOCTH U YBEIMUEHUSI KOTUYECTBa OelKa B 3€pHE, a TaKKe 1O
CEJICKIIUA COPTOB HYTA, YCTOWYMBBHIX K pa3nudabiM Oone3HsM (Indian Institute of
Pulses Research); meTomoM cenekimuu CoO3[aHbl YCTOMYMBBIE K 3acyXxe H
3aCOJICHUIO COpTa HyTa, MOAOOpaHbl aKTUBHbBIE IITAMMBI KITyOEHBKOBBIX OaKkTepHil,
Onaromapss KOTOpPbIM B KIyO€HbKax HyTa TMOBbIIIEHA a30THUKCUpYIOIIas
aktuBHOCTH (International Crops Research Institute for the Semi-Arid Tropics);
pa3paboTaHbl METO/ABl TOBBIMIEHUS KaduecTBa 3€pHA O0OOBBIX KYJIBTYpP, METOJbI
O00ppOBl ¢ MX TPUOHBIMU M BUPYCHBIMU OOJIE3HSIMH, HEMaToJaMU M JIPYrUMU
Bpeautensimu (Agricultural Research Centre at the Washington State University).

B Mupe 1o TOBBIINICHHIO YPOXKAHHOCTH HyTa IO PSAAY TPHOPUTCTHBIX
HalpaBJICHUN  MPOBOJSATCS  HWCCJICNOBAaHUS, B TOM  YHWCJE: TOJYyYCHHE
BBICOKOYPOXKaHBIX ~ COPTOB  HyTa; co3laHue APQPEKTUBHBIX MHUKPOOHBIX
COOOIIIECTB, TOBBIIIAIOIINX YPOXKal HyTa; U3yYCHHE a30TPHUKCHUPYIOMINX CBOMCTB
OakTepwii W yCWJICHHE aJamnTalliid acCOIMAaTUBHBIX M 0000BO-pH300MaIBHBIX



CHMOHO30B B YCIOBHUAX  3aCOJICHHA; IIOBBINICHUC KauCCTBa 3CPpHA HYTA,
ITOBBIIIICHUC YCTOP'I‘IHBOCTI/I HyTa K OMOTHYECKUM M a0MOTUYECKUM cTpeccaM, KakK
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Opy TOMOIIM METOJIOB TEHETHMYECKOW WHXKEHepUH, TaK U TpU OMOUIU
MUKPOOHOJIOTUYECKUX METOMOB; IMOUCK 3(PPEKTUBHBIX METOJO0B OOpbOBI C
0OJIC3HSIMU ¥ BPEIUTEIISIMU HYTA.

CreneHb H3yYeHHOCTH TnpodjaeMbl. PaHee ObUIM H3yYeHBI HEKOTOPHIE
CBOICTBa KIIyOCHBKOBBIX OakTepuit cemeiictBa Rhizobiaceae (Canmuazapos, 2003;
Sessitsch et al., 2002; Bouhmouch et. al, 2005; Franzini et al., 2010; Jida, Assefa,
2012; Egamberdieva et al., 2013), a Taxxe cBoiicTBa OakTepuii pona Pseudomonas
(Axumona, 2007; Weller, 2007; Jlykatkun, 2009; Hassanein, 2009; Egamberdieva,
2012). YcraHoBieHO, 4TO HEKOTOpbIE BUIBI Pseudomonas cnoCOOHBI BBIICISTH
AHTUOMOTUYECKUE BEIIEeCTBA, CHUACPO(POPHI W TMEPEBOAWTH  HEPACTBOPUMBIC
docdarer B ycBauBaemyro pacrenusmu popmy (boponmn, 1998). Puzobakrepun
M3YyYEHBI C IIEJIbI0 UCIIOb30BaHMS UX B cOCTaBe Omoymnoopenuit (/[xymanuszosa,
2004; MopryH, 2009; Coxonosa u np., 2009; Damir et al., 2011). CornacHo 3Tum
JAHHBIM, aKTUBHBIC IITaMMbl OakTepuil cemeilcTBa Rhizobiaceae criocoOHBI
0o0pa3oBBIBaTh YCTOWYMBBIE M OYEHb AaKTHUBHBIE CHMOHMO3bI C OOOOBBIMH
pacTeHUsIMH, 00ECIICUNBAIOIITUE PACTCHUS JIETKOIOCTYTHBIM a30TOM B JIOCTATOYHO
Oonpmmx konuuectBax. Ha ocHoBe Oakrepuii pona Rhizobium v Ipyrux pojoB
cemeiictBa Rhizobiaceae co3nanbl  ynoopenust («Hutparun», «PuzoOuny,
«PuzoTophuny») IS pa3sIUYHBIX BUIOB O00OOBBIX KYJIBTYP, HO MPUMEHEHHE STHUX
MpenaparoB Ha 3aCOJICHHBIX TTOYBAX MPAKTHYECKU HE TPUHOCUT MPUOABKU YpOXKasi,
a B Clly4yae Mopa)xxeHusi pacTeHui GUTONaTroreHHbIMU rpudamu He 3ddexTuBHO. B
TO K€ BpeMsI HEKOTOpbIE MpeIcTaBUTeNu bakTepuil poga Pseudomonas ciocOOHBI
CTUMYJIUPOBATh PA3BUTHE CEIIbCKOXO3SUCTBEHHBIX KYIBTYp (OTYpIIbI, TIICHUIIA,

XJIOMYaTHHUK), YBEJIMYUBasg COJEYCTOMYHUBOCTb, MUHEpAJIbHOE O0ecreueHue
pacTeHui, u Onaromapsi OMOKOHTPOJNO (uTOnmaToreHHbIX TpuOoB. CTUMYISIUS
oOecreynBaeTcs pazIuYHbIMU (U3HOI0T0-0MOXMMUYECKUMU  MEXaHU3MaMH,

KOTOpbIE OMHCAaHbl B ~ MHOTOYHCIEHHBIX Hay4yHbBIX padorax (boponun, 1998;
Saharan, Nehra, 2011; Deshwal et al., 2013). Ot MexaHU3MBbI BKJIIIOYAlOT CUHTE3

(UTOrOPMOHOB, dbocharmobmmmzanmo U OUOJOTMYECKUH  KOHTPOJIb
¢utonarorenoB. HMeHHO 3TH LICHHBIC CBOMCTBA SABIBIIOTCA IIPUYMHOU
WCIIONB30BAaHUSI  HEKOTOPBIX  OaKTepuii pona Pseudomonas B cocraBe
OonoynoOpeHui.

B HayuyHO#l nmuTeparype MpakTHYECKH OTCYTCTBYIOT CBEICHHS O CTHUMYJISIITUN
o0Opa3oBaHMs KIYyOCHBHKOB, MOBBIIICHUU COJEYCTOMYMBOCTH PACTEHUH HyTa M UX
YPOXKaMHOCTU CMEIIAHHBIMU KyJIbTypamu Pseudomonas w Rhizobium. TlosTomy
HEOOXOMMM TIOMCK HOBBIX COJICYCTOWYUBBIX PHU30CPEPHBIX MHUKPOOPTAHU3MOB,
CIOCOOHBIX  CTUMYJIHUPOBaTh POCT W pa3BUTUE HyTa, 0OJIaJArONINX
AHTAarOHNCTUYECKUMH  CBOWCTBAMH 10 OTHOUICHHIO K  (PUTONMATOTeHHBIM
MHUKpPOOpPTaHW3MaM, BBI3BIBAIOIINM KOPHEBBIC OOJE3HU, U CO3JaHUE HA WX OCHOBE
OuwomnpemnaparoB s HyTa, S(O(PEKTUBHBIX JII TPUMEHEHUS HA 3aCOJCHHBIX
nouBax. OObenuHEHHE IIEHHBIX CBOWCTB MAaHHBIX MHKPOOPTAaHU3MOB TMPU HUX



COBMECTHOM HCIIOJIb30BAHUHM B COCTAaBE MMKPOOHMOJIOTMUECKUX YIOOpeHUH U uX
JaJIbHENIIEE HCIIONIb30BAHNE B CEJIBCKOXO3AMCTBEHHOM IPAaKTUKE MO3BOJIMIO Obl
MOJIYYUTh TOpa3fgo Oosiee BBICOKME ypoxkau OO0OOBBIX, TaKMX KaK HYT, IpH
BBIPAILMBAHUM B 3aCOJICHHBIX MO4Bax. C Ipyroil CTOpOHBI, BIpAIUBAHUE HYTa B
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3aCOJICHHBIX TII0YBaX, MO3BOJISJIO OBl HAKalUIMBaTh Aa30THBIE COCJUHEHUS W
OPEJOXpaHATh TMOYBBl OT OHPO3UU, OJarogapst BBICOKOW a30T(HUKCUPYIOLICH
CroCOOHOCTH PU300Uii, )KUBYIIMX B CUMOHO03€ C paCTCHUEM.

CBsi3b TeMbl JHCCEPTAIIMM € HAYYHO-MCCJIEI0BATEIbCKMMHU padoTammu
BbICIIET0 00pa30BATEJbHOIO Y4YpeKJAeHHsl, IJle BbINOJHEHA JAUCCePTALMS.
JluccepTallMOHHOE  HMCCIIEZIOBAHHWE BBIIOJIHEHO B paMKax IUIaHa Hay4dHO
UCCIICIOBATEIbCKUX ~ pabOT  MPUKIAJHBIX M MEXKIYHApPOAHBIX  IMPOEKTOB
HanuonansHoro ynuBepcutera Y3oekucrana: «ldentification of genetic variation
and effective plant-microbe association for salt tolerance in chickpea» Thalwitz
Memorial Scholarship IFAR — World bank grant (2011-2012 rr.); UJT-9-01.
«Pa3paboTka arpoTE€XHHKW MPUMEHEHHUS HOBOTO, KOHKYPEHTOCIIOCOOHOTO H
pecypcocOeperarmnero MUuKpoouorpenapara B CeJIbCKOX035IMCTBEHHON MPaKTUKE»
(2012-2014 rr); M-2012-30. «BHeapeHHe HOBBIX MHUKPOOMOJIOTMYECKUX
MpernaparoB Ui TOBBIIIEHUS YPOXKaWHOCTH PAaCTEHUH U IUIONOPONAUS IOYB B
ycnoBusix Pecyonuku Kapakannakcran» (2012-2014 rr).

Heabio uccaenoBanus sBisieTcs coznanue 3hGexTuBHOTO OMompenapara Ha
OCHOBE POCTCTUMYIHPYIOMINX PU30C(HEPHBIX MHUKPOOPTAHU3MOB [IJIsI TIOBBIIIICHHS
YPOKailHOCTH HYTa B YCIOBHSX 3aCOJICHUS.

3agauu uccie10BaHMS:

MOMCK U BbIICJICHHE OaKTepuil U3 KIIyOCHBKOB U pru30chephl HyTa, CKpUHUHT
AKTUBHBIX MITAMMOB IO COJIEYCTOMYMBOCTH U POCTCTUMYITHPYIOIICH CITIOCOOHOCTH;
U3YYHUTHh MOP(OIOro-KyJAbTypaibHble U (PU3NO0IOT0-OMOXUMHUYECKHAE CBOMCTBA
POCTCTUMYIUPYIOMUX PU300aKTepUil HyTa, HACHTU(PUIIMPOBATh OTOOPAHHBIC
HITaMMBI;

OIIPENETUTh ONTUMANIbHbBIE YCIOBHSI KYJIbTUBUPOBAHUS aKTUBHBIX ITAMMOB;
W3YyYUTh BEDKMBAEMOCTh POCTCTUMYIUPYIOIINX PU300aKTEPHil Ha KOPHSAX HYTa B
3aCOJICHHBIX MTOYBaX, OMPEAETUTh UX (PUTOTOPMOHATBHYIO0, HUTPOTCHA3HYIO U
aHTU(YHTATbHYIO aKTUBHOCTB;

U3yYUTh aHTU(QYHTaIbHbIE CBOMCTBA POCTCTUMYJIUPYIOLIUX PU300aKTEpHil IO
OTHOIIIGHWIO K (QUTONMaroreHaM HyTa - MPOAYLHHUPOBAHHE THAPOIUTHUECKUX
depmentoB, HCN u cunepodopos;

U3YyYUTh XEMOTAKCHC PU300aKTepUil K KOPHEBBIM KCCYy/IaTaM HyTa, KakK
OCHOBOIIOJIOTAIONIUN (DAKTOP UX B3aUMOJICUCTBUS;

pa3paboTaTh HOBBIM Owuomnpenapar Ha OCHOBE 3(P(EKTUBHBIX IITaMMOB
COJICYCTOWYMBBIX POCTCTHUMYIUPYIOIMIUX pH3o0akTepuii HyTa. M3yduTh BIUsSHUE
Oworpemnapara Ha pPOCT, Pa3BUTHE, YPOKAWHOCTh HyTa W €ro 3(PQPEeKTUBHOCTH B
O6opsOe ¢ (y3apHO3HBIM BWJITOM HyTa B IIOJIEBBIX YCJIOBUSAX Ha 3aCOJICHHBIX
0YBaXx;

pa3zpaboTarb  OMOTEXHOJOTHIO  TONY4YEHHMs] W  NPUMEHEHHs  HOBOTO



Ouomnpenapara - J1a0OpaTOpHBIA pErIaMEHT, TEXHOJOTMUYECKYI0 CXeMy Ha
IPOU3BOJICTBO M MPAKTUYECKUE PEKOMEHJAIMHU 0 UCTIONb30BAaHUIO OMoIpernapara
B CEJIbCKOM XO35ICTBE MPU BBIPAILMBAHUH HYTA;

ONPEAEIUTh OUOJIOTHYECKYIO U SKOHOMUYECKYIO 3(PPEKTUBHOCTH HOBOTO
Ouornpenapara npy BO3/EIbIBAHUH HyTa Ha 3aCOJICHHBIX TToYBax. O0beKTOM
HCCJIeIOBAHUSA CITY>KWIW MTPEICTABUTENH OaKTepuid ceMeicTBa
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Rhizobiaceae, BblieNIeHHBIE U3 KIIyOEHBKOB HYTa, BBIPALIUBAEMOTO Ha TEPPUTOPUU
Pecny6nuku VY30ekucraH; mramMm  Rhizobium sp.-1C53 JT100€3HO

MPEIOCTABICHHBINH JOKTOpoM Subramaniam Gopalakrishnan u3 MexayHapomHOTO
NHcTuTyTa MCcnenoBaHus CEIbCKOXO3SUCTBEHHBIX KYJIBTYP B TOMY3aCyIITUBBIX
tporrkax (ICRISAT, Ilaranuepy, Xaiinapabaa, WHaus), 3a 4TO BBIpakaeM emy
CBOIO MCKPEHHIOI 0JIaroJlapHOCTh; OakTepuu poaa Pseudomonas, BblJIeICHHBIE U3
pusocdepbl HyTa, BRIPAILIEHHOTO B pa3In4YHbIX oOnacTsx Pecrybnuku Y30ekucras,
a Takke 29 copToB HyTa, U3 KOTOPBIX MECTHBIE copTa: «Jaxongir», «Xalimay,
«Uzbekiston-32», «Lazzat», «Zimistoni», «Mugtadiry», «Hisor-32», «Mirozy,
«CIEW-45», «Sino»; umnoptHeie 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 06-102¢c», «Flip 06-66», «Flip
05-65», «Flip 06-124cy», «Flip 06-80c», «Flip 03-27c», «Flip 06-155¢», mr00e3HO
npenocrasieHHble  JokTopoM Ram Sharma w3 Mexnaynaponnoro lLlenTtpa
CEIbCKOXO3SIIICTBEHHBIX HCCIeA0BaHMM B 3acyluBbiX paiioHax (ICARDA).

IIpeameToM mccienoBaHUs SIBISUIOCH BbIJETCHUE OakTepuil U3 KI1yOE€HBKOB
u pusocdepsl HyTa, NMPOBEACHUE CKPUHUHTA, OMPECICHUE BIUSHUS OTOOPAHHBIX
ITAMMOB MHUKpPOOPraHU3MOB Ha POCT M PAa3BUTHE HYTAa B 3aCOJIEHHBIX MOYBAX;
YCTaHOBJICHHE (PAKTOPOB, BIMSIONIMX HA CTUMYJISIIUIO pOCTa M Pa3BUTHUS HYTa U
OMOJIOTUYECKUIT KOHTPOJIb €r0 KOPHEBBIX OOJIE3HEH COJIEYCTONYMBBIMU IITAMMAMHM
Oaktepuii ponoB Pseudomonas m Mesorhizobium, MCTIONB3yeMBbIX IS CO3TAHUS
Ouormnpenapara; pa3padoTka 1a00paTOPHOTO peryiaMeHTa MoJiydeHus: Ouornpenapara
U WCIBITAHUE €ro B MPOW3ZBOACTBEHHBIX YCIOBUSIX; ONTHUMHU3AIUS  YCIOBHI
MPUMEHEHUs OMOIpenapara, MOBBIIIAOIIETO YPOKANHOCTD HyTa U 3al[UINAOIIEr0
€ro OT KOPHEBBIX 0OOJIE3HEH B YCIOBUSIX MOYBEHHOTO 3aCOJICHUS.

MeTtoab! ucciaenosanus. [Ipu npoBeaeHnN ucciie10BaHNN UCITOIb30BaIN
MUKPOOUOIOTUUECKUE, OMOTEXHOJOTHYECKUE, OMOXUMUUYECKUE, CTIEKTPOGOTO
METPUYECKHE, MOJICKYIIPHO-OMOIOTHYECKUE, XpOMaToTpaduuecKue, arpoxXumMu
YEeCKHe U OMOMETPUYECKHE METOIBI.

HayuHnasi HOBU3HA MCCJIEIOBAHNS 3aKIIFOUAETCS B CICAYIONIEM: U3
KJTyOEHBKOB U pU30Cc(hepbl HyTa, BHIPAILIEHHOTO B 3aCOJICHHBIX MTOYBAX, BBIJICICHBI
POCTCTUMYIUPYIOIIKE ITAMMbI OAKTEPHIA, OTHOCSIIMECS K pogaM Pseudomonas u
Mesorhizobium, KOTOpblE METOOM ONPEAEIEHUS MOCIEA0BATEIbHOCTH
HykiaeotuaHoro cocraBa 16S pPHK otHecensl cooTBeTcTBeHHO K Pseudomonas
chlororaphis - 66 u Mesorhizobium ciceri - 4; TOTy4YeHBI
pudaMIUIMH-PE3UCTEHTHBIE IITAMMBI ATUX OaKTepuil, 61arogaps KOTOPbIM
yAAJIOCh ONMPEACTUTh UX KOJOHU3UPYIOIINE CIIOCOOHOCTH B KOPHEBOM CHCTEME



HYTa;

BIIEPBBIE YCTAaHOBIECHO, 4TO P. chlororaphis-66 cnocoOCTByeT aKTUBHOMY
KJIIyOEHbKOOOpA30BaHHWIO Yy HyTa, a TakKe T[IOBBIIIAET €ro HMMYHHTET,
MPOAYKTUBHOCTh U YCTOMYUBOCTH K (PUTOMATOTCHHBIM TpUOaM;

U3y4YeHbl pa3nyHble CBOMCTBA mtamMMmoB M. ciceri-4 u P. chlororaphis-66,
BIMSIONIME HAa POCT M pPa3BUTHE HyTa, a Takxke (PaKTOpbl, OTBEUANOIIHE 3a
OMOJIOTMYECKUI KOHTPOJb (PUTOMATOTCHHBIX TPUOOB, BBI3BIBAIOIINX KOPHEBBIC
0OJIe3HM HYTA;
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BIIEPBHIE YCTAHOBJICHO, YTO PA3JIMYHBIE COPTA HYyTa CUHTE3UPYIOT IKCCYAAThI
pa3IMuHONW TpUPOAbI (caxapa, KHCJIOTbl, AMHUHOKHCIOTHI) B  Pa3IM4HBIX
KOJIMYECTBAX U CEKPETUPYIOT UX YEpe3 KOPHEBYIO CUCTEMY;

nyTéM  (QpakIMOHMPOBAHMA  KOPHEBBIX HKCCYHaTOB Ha  KOJIOHKE C
HOHOOOMeHHOM cmonoil Dowex, momyudensl 3 (pakiuu: kaTuoHHas (TUCTUIUH,
apruHUH, JIM3HMH, LKMCTEHH, CEpHUH, MIWLHH, aclaparuHoBas KHCIJIOTa, JEHIUH,
M30JICHIIMH M aJlaHWH), aHUOHHas (TJIFOKOHOBAs, TAJIAKTOHOBAasE U MaHHYPOHOBAas
KHUCIIOTHI), HEUTpasibHasH (ITI0K03a, TaJIakTo3a, apabuHo03a, KCuio3a u pubo3a);

OIPENIETICHO, YTO aTTParupyromias CnoCoOOHOCTh OTIEIbHBIX (PPaKIHUil (30HBI
arTpakuuu (cMm): katuoHHas-1,0; anumonHas-0,6; HelTpanbHas-0,8) Huke, yeMm
cymmapHasi (3oHa arrpakiuu — 2,8 cm). CMech KaTMOHHOM M HEUTpaIbHOU
dpakuuii obnamaer Oojiee BBICOKON aTTparupyromiel crnocoOHOCThIO, YeM CMECh
KaTHOHHOW Y aHMOHHOM M CMEeCh aHMOHHOM M HEUTpaibHOU (PpaKInif;

BIIEPBBIE HA OCHOBE OTOOpPAHHBIX IITaAMMOB Pseudomonas chlororaphis-66 u
Mesorhizobium ciceri-4 pa3pabotan HOBBIN Ononpemnapar «IIceBmopu3zo0mn.
IIpakTH4yeckue pe3yabTaThl HCCIAEI0BAHUSA 3aKIIFOYAIOTCS B CIEAYIOLIEM:
pa3paboTaH 1a00paTOPHBIN peryiaMeHT MoydeHus Ouornpenapara
«IIceBnopu300MH», KOTOPBIM apOOUPOBAH B MPOU3BOICTBEHHBIX yciaoBusx OO0
«Buo-Yrum» 1 000 «Mangit mineraly, BBITyIIeH ONBITHBI 06pa3e
ouomnpenapara B konuaectse 1000 kr;

pa3paboranbl pekomennanuu «lIpumenenue ouomnpenapara [IceBnopuzodun
IIPU TIOCEBE HYTa B 3aCOJICHHBIX MTOYBAX).

JI0OCTOBEPHOCTh Pe3yJIbTATOB MCCJIeI0BAaHUS OOOCHOBBIBAETCS TEM, YTO
KKl SKCIEPUMEHT MCCIIEIOBAaHUS MPOBEAEH HE MEHEE YeM B 3 MOBTOPHOCTSX,
YTO TMO3BOJWJIO HAWTU CPEeIHUN Hambosee JOCTOBEPHBIN U CTAOWIBHBINA PE3yibTar.
Craructuyeckyto 00pabOTKy SKCIEPUMEHTANIbHBIX JaHHBIX OCYIIECTBISUIN C
nomomwblo kKomnberoTepHord mporpamMmmbl - STATISTICA 6.0 u crangapTHBIMHU
METOZaMH pacdera OMMOOK, CPEIHHX, TOBEPUTEIHHBIX HHTEPBAIOB, CTAHAAPTHBIX
oTkioHeHui. [lpum BbIOOpPE MNOAXOASAIIErO0 METoJa MaTeMaTHYeCKOro aHaju3a,
NPUMEHEHHOTO K PE3yJbTaTaM KOHKPETHOIO 3KCIEPUMEHTA, PYKOBOACTBOBAINCH
PEKOMEHIallUsIMM, TPUBEICHHBIMU B  COOTBETCTBYIOIIEW Jnureparype. [ns
ONpPEIENECHUs] CTaTUCTUUECKON 3HAYMMOCTH PE3YJbTATOB, BBIUHMCISIN t-KPUTEPHIA
CrbrozeHra.

Hayuynass u npakTudyeckas 3HAYMMOCTb pPe3yJbTATOB HCCJICI0BAHHUSA.
Haydnas 3HaYMMOCTH pe3yNbTaTOB WCCIEAOBAHUS 3aKIIOYAETCA B M3YUYEHHUH POIU



Oaxrepuit pona Pseudomonas u Mesorhizobium B CTUMYISIIIUM POCTa U Pa3BUTHS,
¥ 3aIIUTE HyTa OT KOPHEBBIX OOJIE3HEH B YCIOBUAX 3aCOJICHHS.

[IpakTrueckass 3HaYMMOCTh PAOOTHI 3aKJIIOYAETCS B TOM, YTO B TIOJIEBBIX
YCJIOBUAX MPOBEIEH CKPUHUHT pa3nuyHbIX copTtoB HyTa (Cicer arietinum L.) mo
YCTOMYMBOCTU K 3aCOJICHUIO MOYBbl. MHOTIME W3 HCIBITHIBAEMBIX COPTOB HYyTa
HUKOTJ]a paHee HE BHIpAlUBAIM B YCIOBHAX Y30ekuctaHa. B pesynbrare
oroOpaHbl Hamboyee COJEYCTOMYMBBIE COpTa HYTa, KOTOPbHIE HCIOIB30BAIN IS
npoBepku 3ddexktuBHOCTH Ouonpemnapara «llceBnopu3o0uH» B  yCIOBHUAX
€CTECTBEHHOro 3acojieHuss Ha Tepputopuu Pecnybnuku KapakannakcraH.
Co3naHHbBIN KOMIUIEKCHBIH MUKpOOHOoIoruiIeckuii mpemnapar «lIceBmopu3o0uny
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JUIsi HyTa Ha OCHOBE acCOIMallid M3 COJEYCTOMYMBBIX pU30CHEPHBIX
MUKPOOPTaHU3MOB CIOCOOCTBYET POCTY, Pa3BUTHIO U TOBBIIICHUIO YPOKAMHOCTH
HyTa, a TaKXe 3alluIIaeT ero OT (UTOMATOTEHHBIX TPUOOB, BBHI3BIBAIOIINX
KOPHEBBIC THIJIM B yCJIOBUSIX 3acosieHus. Pazpaborana creruanbHas TEXHOJIOTHUS
MOJly4eHHs] ~ JaHHOTO  OWompernapara. YCTaHOBJIEHO, YTO  HCIOJIb30BaHHE
ouomnpenapara «llceBnopru300MH» MO3BOJSET BBIPAUIMBATH HYT HA 3aCOJEHHBIX
MoYBax M TMOJyYaTh MPU 3TOM BBICOKHE YpPOXKau, OCOOCHHO €CJId HMCIOJIb30BaTh
IpU 3TOM PEKOMEHJOBAHHBIE B JUCCEpPTALIMM COJIEYCTOMYMBBIE COpTa HYTAa.
BripamuBanue cojeyCcTOMYMBBIX COPTOB HyTa C NpHUMEHEHHEM Ouorperapara
«IIceBnopn300uH» TO3BOJSIET HCIOJIB30BaTh YK€ MPUIIEAIINE B HETOJHOCTh
3aCOJICHHBIC TOYBBI. Pa3pabOoTaHHAas TEXHOJOTHYECKAs CXeMa MOXKET OBITh
WCIIOJIb30BaHa KaK MOJENb JUIsl CO3JaHUS HOBBIX MHUKPOOHBIX MpEnaparoB IS
CEJIBCKOTO XO3sIICTRA.

BHenpenne pe3yiabraTroB mccienoBanusi. buonpenapar «lIceBnopruzoOun»
7,7 mupa. xki/min (Pseudomonas chlororaphis-66 — 4 minpa. ki/min, Mesorhizobium
ciceri-4 — 3,7 MApA. KJ1/MJ1) 3apeTUCTPUPOBAH HA 3acenannu [ocxumkomuccun PY3
U BKIOYEH B «CHHCOK TMECTULHIOB W AarpoOXUMHUKATOB, pa3pelIEHHBIX JIs
NPUMEHEHHUSI B CEJIBCKOM Xo3siiicTBe PecnyOonmuku VY3b6ekucran» (2-6/1-33 ot
09.03.2016). DOddexruBHocTs  Ouonpenapara  «llceBmopu3zoOuH»  MNPOTHUB
dy3apro3Horo BuiaTa HyTa coctaBuia 83,3%. «llceBnopn3o0un» CIocoOCTBOBAT
MOBBIIIEHUIO YPOXKAITHOCTH HYyTa B YCIIOBUSIX 3acoyieHust Ha 22%.

Anpobauusi  pe3yJbTaroB  HccaegoBaHuss. (OCHOBHBIE  IOJIOXKEHUS
JUCCepTalMu  MpeacTaBlieHsl Ha 2-i1 Asmarckoit koHdepenumu PGPR  «Plant
Growth-Promoting Rhizobacteria (PGPR) for sustainable agriculture» (Kwuraii,
ITexun, 2011), VII MexayHapoaHoil Hay4YHO-TIPAKTUYECKOW KOHGEPEHITUU
«ArpapHas Hayka - ceinbckoMy xo3sicTBY» (Poccusa, bapnayn, 2012),
PecnyOnukaHckol HaydHO-TPAKTUUYECKOW KOH(epeHIun «SimoBnapaaH OKHIOHA
doimanmannm Ba Myxodasza KWIHIITHAHT WHCTUTYIIMOHAN Macananapuy (TarkeHT,
2013), Hay4yHO-IPAaKTMYECKOM CEMHHape, NOCBsIIEHHOM BcemMupHomy JIHio
OXpaHbl OKpykaromieil cpenbl «OxpaHa OKpykarouiel cpenbl B Y30ekucrtane: eé
COCTOSIHME€ B Hactosmue JHU U nytd pasutus» (Tamkent, 2013),
PecriyOnukanckoit HayuyHO-TIpakTHUeckoi koHbepenunn «llouBeHHBIE pecypchbl
VY30ekucTaHa: COCTOSHHE, OXpaHa W TEPCIEeKTHUBBI WX  PalUOHAIHLHOTO



ucnonb3oBanus» (Tamkent, 2013), Regional conference of young scientists
«Recent trends in physical & biological sciences» (Muaus, banranop, 2014), XXI
MexayHapoaHOi HaydHOW KOH(EPEHIMU CTYACHTOB, ACIUPAHTOB W MOJIOABIX
yuéabix «JlomonocoB -2014» (Poccusi, Mocksa, 2014), 20th World Congress of
Soil Science (Kopes, 2014), XXII MexayHapoaHoi Hay4dyHOM KOH(pEpEHIUU
CTYACHTOB, aCMHUPAHTOB W MOJOAbIX Yy4€HBIX «JlomoHOCOB-2015» (Poccus,
Mocksa, 2015), nayuno-mpaktudeckom cemuHape «Soils of Uzbekistan and
resource saving technologies of improvement of their fertility» (Tamxent, 2015),
PecnyOnrkaHcKoM Hay4YHO-MIPAKTUYECKOM ceMHUHape «ATpod MyXUTHH Y3rapuilu
MIApOUTHIA €p pecypciaapuHu Myxodaza KWIHII Ba ylapaaH OKWJIOHA
doitmanannm macanaigapw» (Tamkent, 2016).

Ony0JnKOBaHHOCTH Pe3yJabTATOB UCCJIe10BaHud. [0 Teme nuccepranun
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OIyOJIMKOBaHbI Bcero 29 Hay4yHbIX paboT. M3 Hux 16 Hay4yHBIX cTaTeil, B TOM YHCIIE
13 B pecnyONMKaHCKUX U 3 B 3apyOCKHBIX JKypHaIaX peKOMEHIOBaHHBIX Bpiciiei
arTecTalMoOHHOM komuccuei Pecryonuku Y30ekucran Juisi myOIuKalid OCHOBHBIX
Hay4YHBIX PE3yJbTaTOB JOKTOPCKUX JIUCCEPTAIUH.
Crpykrypa u 00béMm auccepramuu. CTpyKTypa JUCCEpPTAllMM COCTOUT W3
BBE/ICHUS, YETHIPEX IVIaB, 3aKJIIOUYECHMS, CIHCKAa HCIOJIb30BAaHHOM JUTEPaTYpHI,
npuinoxenuit. O6veM nuccepraruu cocranisieT 160 cTpaHuil.

OCHOBHOE COAEPKAHME IUCCEPTALIUU

Bo BBegeHHUM 00OCHOBBIBA€TCS AaKTyaJbHOCTb M BOCTPEOOBAHHOCTh
POBEJICHHOTO HCCIEAOBAHMS, 1IeJIb U 3aJa4d HCCIEIOBaHUS, XapaKTePU3YIOTCS
OOBEKT H TPEAMET, MOKa3aHO COOTBETCTBHE WCCIECIOBAHUS MPUOPUTETHHIM
HaNpPaBJICHUSM Pa3BUTHSI HAYKU M TEXHOJOTUN PECHyONMKU, W3JIaraloTcs HayudHas
HOBM3HA U IPAKTUUYECKUE PE3YJIbTaThl MCCIEIOBAHMS, PACKPBIBAIOTCS Hay4yHas U
NpaKTHYeCKass 3HAYMMOCTh MOJyYEHHBIX PE3ylIbTaTOB, BHEAPEHHE B MPAKTUKY
pE3yIBTaTOB MCCIEIOBAHUS, CBEICHUSA 10 OMyOIMKOBAaHHBIM paboTaM M CTPYKType
JICCepTaliu.

B nmnepBoii mraBe naucceprauud «Q030p JUTEPATYPHBIX JAHHBIX 10
NMPEOI0JICHUI0 COJIEBOT0 cTpecca M 0opblOe ¢ 3a001eBaHMSIMM HYTa TNPH
NMOMOIIM PHU3OCPEePHBIX U KIYOCHbKOBBIX OakTepuil ponoB Pseudomonas u
Rhizobium» npuBeAEH aHAIN3 COBPEMEHHOIO COCTOSIHHMSI HCCIIEOBAaHUM B
oOnacTu co3maHusi OHWOINpenaparoB sl OWMOJOTUYECKOW 3alllUThl PACTEHUN OT
Oone3Hell M TOBBILIEHUS YPOXKAWHOCTH  CEJIbCKOXO3SMCTBEHHBIX — KYJBTYD,
paccMaTpHUBalOTCA MEPCIEKTUBBI UCIOIb30BaHUs OakTepuil ponoB Pseudomonas u
Rhizobium B xaduecTBe OMOJOTMYECKUX CTUMYJISTOPOB POCTa PACTEHMM, a TaKkKe
areHTOB  OMOJIOTMYECKOTO0  KOHTPOJISL  (DUTOMATOTEHHBIX  MHUKPOOPIaHU3MOB,
paccMmarpuBaeTcsl MpoOiemMa MOYBEHHOIO 3aCOJIEHHS U €ro BIUSHUE Ha pOCT U
pa3BUTHE HYTA, MEPCIEKTUBBI UCIIOIb30BaHUS MUKPOOPTAHU3MOB /ISl OCIa0IeHHUS
COJIEBOTO CTpecCa Y pacTeHUM, MEXaHU3Mbl CTUMYISALUN POCTa, OMOIOTUYECKOTO
KOHTPOJII M OCHa0JIeHUs COJIEBOTO CTpPEecca PACTEHUH POCTCTUMYIUPYIOIIUMHU



pU300aKTEepUsIMU, a TaKKE COBPEMEHHbIE OHWOTEXHOJIOTMYECKUE TOIXOAbl B
nepepadoTKe OTXO/A0B KMUBOTHOBOJICTBA U NTUIEBOJICTBA B OMOY100peHUE.

Bo Bropoii mase nuccepranuu «Mertoabl u3yueHust MOp(os10ro
KYJbTYPaJbHBIX, (U3M0J10T0-0MOXUMHUYECKUX, POCTCTUMYJIMPYIOLIUX H
OMOKOHTPOJIBHBIX CBOICTB 0aKTepHil» ONMMCAHbI MATEPUAIIBI U METOJIbI
UCCIICOBAHUS.

CKpUHUHT pa3JIMYHBIX COPTOB HYTa MO COJEYCTOWYHMBOCTH IPOBOIUIN
npopamntuBanueM cemsH (¢ gobasinenueM 50 u 100 mmons NaCl), BeipamuBanremM
pacTeHUN B THOTOOMOTHYECKOW cucteme ¢ meckoM (¢ moGaBinenueM 50 u 100
mMosib NaCl) W BhIpanuBaHHEM pPACTEHHM B TOpIIKaxX C 3aCOJICHHOW MOYBOM,
B3sTON ¢ mryOouHbl namHu (0-40 cM) OpoIIaeMoro CeabCKOX035UCTBEHHOIO OIS,
ITOABEPTHYTOTO 3aCOJIEHHUIO.

Jl1s1 BeIAeieHUsT OaKTepUid, SIBISIOIINXCS KOHKYPEHTOCTIOCOOHBIMU
KOJIOHM3aTOpaMU KOPHEW HyTa UCIoib3oBasin MeTon oboramenus (Kamilova et
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al., 2005). B pesynerare BbeneHo 10 mrammoB Oakrepuit. MccmemoBanbl
MOP(]OJIOTO-KyNIbTypaibHble U (HU3UOIOTO-OMOXUMHYECKHME CBOWCTBA IITAMMOB.
CoracHO M3Y4YeHHBIM CBOMCTBaM, 10 mTaMMOB OTHECEHHI K poity Pseudomonas.

[IITamMmMbl  KITyOCHBKOBBIX OaKTepUil BBIACICHBI U3 KPYIHBIX PO30BBIX
KIyOEHBKOB HYTAa, IJIS YEr0 UX MOBEPXHOCTHO CTEPHIM30BAIH, WM3MEIBIAId U
Jenany MOCEeB MOJYYEHHOM CyCIEH3UMM Ha NuTareibHylo cpeny YMA. Illtammbl
pacyuIiaid METOJOM MpeeTIbHBIX pa3BeaeHui (3Barunies, 1991). Jlns npoBepku
YUCTOTHl  BBIJICJIEHHONW KYJBTYpbl HUCIIOJNB30BAIM  XapaKTEPHBIA TECT JUIs
KITyOEHBKOBBIX OakTepHii — pocT Ha nmakmyc-monoke (Tenmep u ap., 1991).

JUisi TipoBepKHM BIUSHUSA PA3JIUYHBIX OTOOPAHHBIX IITaMMOB Rhizobium w
Pseudomonas sp.-66 Ha poct u pa3Butue Hyta B 2012-2014 rr. mpoBeaeHbI
MOJIEBBIE HKCIIEPUMEHTHI B YCIOBUSAX SKCIIEPUMEHTATBHON CTAHIIMM TalIKeHTCKOTO
rOCyJapCTBEHHOI0 arpapHoro yHuepcurera. CemMeHa WHOKYJIMPOBAIU BIIAKHBIM
(50%) GHOryMycoM CO CMECBIO IITaMMOB (THTp KieTok He MeHee 1x10° x/r)
3aTeM BBICEBAJIM B TIOYBY.

Jns  wneHTudUKaMu — OTOOPAHHBIX  POCTCTHUMYIHPYIONIUX  IITAMMOB
Pseudomonas sp.-66 u Rhizobium sp.-4 ucnonb3oBanu 16S pPHK anamms. 16S
pPHK ammmmdunuposana npu noMmomu nonumepasHo-uenHoi peakuun (I1LP) ¢
ucnons3oBanueM  npsimoro  16SF:  5’-GAGTTTGATCCTGGCTCAG-3> wu
ooparHoro 16SR: 5’-GAAAGGAGGTGATCCAGCC-3’ mpaiimepos.

OnpeneneHue KyJabTypaIbHBIX M (U3HOJIOTO-OMOXMMUYECKUX CBOWCTB
MTaMMOB OakTepuil MPOBOAWIM MO cTaHAapTHBIM MetonukaM (I'epxapnr, 1984;
Herpycos u ap., 2005; CmupnoB, Kunpuanosa, 1990; Vincent, 1970).

UccnenoBanbl cBoiicTBa mraMMoB Pseudomonas sp.-66 u Rhizobium sp.-4,
CIOCOOCTBYIOIIIME  CTUMYJAIIMM  pOCTa W pPa3BUTUA  PACTEHUN  HYyTa.
[TponyuupoBanne nHA0AUA 3-ykcycHol kuciotsl (MYK) mzyuanu metogom Bano
u Musarrat (2003).

JUiss u3aMepeHus pocrta Ha 1-aMUHOIMKIIONpOIAaH-1-KapOOHOBOM KHUCIIOTE
(ALIK) B kadecTBe €IMHCTBEHHOTO HMCTOYHHMKA a30Ta, OAKTEpHUAIIbHBIC IITAMMBI



WHKYOHMpOBaIu Ha COOTBETCTBYIOINUX cpenax (mist Mesorhizobium - YMA 06e3
n00aBICHUS IPOXIKEBOTO IKCTpaKTa, st Pseudomonas — 0e3nenToOHHBIN arap), ¢
nobasnenueM B cpeny ALK kak eIMHCTBEHHOTO UCTOYHUKA a30Ta.

CrnocoOHOCTh IITaMMOB K PAacTBOPEHUIO HEPACTBOPUMBIX (ocdaros
ouenuBanu Ha cpeae [.C. Mypowmiiea ¢ no6asnenuem Ca;(PO,),, unu FePO,, umu

AIPO, B kauecTBe HEpaCTBOPUMBIX (hocharos.

Jliist onipeiesieHust HUTPOT€HA3HOW aKTUBHOCTH MHTAKTHOW 6000BO pr300UaibHON
CUCTEMBI IPUMEHSIJIN alleTUICHOBBIN MeToa. KommdecTBo 00pa3oBaBmierocs
ATUJICHA OTIPEACIISITN TIPH MTOMOIIIH IJIAMEHHO-MOHHU3AIMOHHOTO JIETEKTOpa Ha
razoBoM xpomarorpade Chrom-5 (Uexus) (Ternmep u ap., 1993).

[Ipy wu3ydeHun Yy IITaMMOB TICEBJJOMOHAJ, U PU300UNA CIOCOOHOCTH K
OMOJIOTMYECKOMY KOHTPOJIO (DUTOMATOTCHHBIX T'PHOOB, BBI3BIBAIOIINX KOPHEBHIE
00JIC3HM HYTa B YCIIOBUSAX 3aCOJICHUS, UCIIONB30BATIN TPUOBI Fusarium oxysporum
f. sp. ciceris, Fusarium verticillioides, Fusarium oxysporum f. sp. vasinfectum,
Fusarium solani, Rhizoctonia solani, Alternaria alternata. JIis TPOBEPKHU
AHTarOHUCTUYECKOW aKTUBHOCTH TI0 OTHOIICHUIO K (PUTOMATOT€HHBIM rprbamM

39
ucronb3oBanu mrammbl 0akrepuii: KR 083, KR 076, 3612, Ep 14, Tivi 7, Rif ep
17, Rube 1326, BB-135, TSAU-20 u3 kouiekuuu kadeapbl MUKPOOHOJIOTHU U
ouorexnonorun HVYVY3, u mrammel Mesorhizobium ciceri-4, Rhizobium sp.-6,
Rhizobium sp.-9, Pseudomonas chlororaphis-66, BbioeneHHble U3 pPHU30CHEPHI
HyTa, a Takke mTamMMm Rhizobium sp. 1C-53, mnpenocTaBieHHBIA JTOKTOPOM
Subramaniam  Gopalakrishnan  (ICRISAT, HWuaus). AHTaroHuctudeckas
aKTUBHOCTHh OaKTEpHil MO OTHOIIECHHIO K TprbaM IpOBEpEeHa METOJOM arapoBBIX
o6mokoB. IlocraBneHsl nabopaToOpHblE HSKCIEPUMEHTBI, B KOTOPBIX CEMEHa
VHOKYJIHPOBAIN OaKTepHalbHBIMU MmTaMMaMu (Tutp kietok 1x10° KOE/mm) u
3aceBallM B 3apaHee 3apaXEHHYIO cropamMu Tpubo mousy (3,0x107 crop/kr
MTOYBHI).

s mpoBepku nponyuupoBanuss HCN mramMMamMu HMCHONIB30Bajld METOJ
Castric (1975). HOns omnpeneneHUs] XUTHHOIUTUYECKOM AaKTUBHOCTH IIITaMMOB
ucnons3zoBanu meton Moreal u Relse (1969). Hannune numasHoil akTUBHOCTH Y
OaKTepHaNbHBIX IITAMMOB MPOBEPSUIA METOJAOM TECTa Ha WHIWKATOPE JIMIA3bI
Teuna (Tween). [IpogynupoBanue mporeasbl ONPENSIsUIN MPU KYJIbTUBUPOBAHUU
mrammoB Ha TCA/20 (omna aBaauaras 4acTh TPUIICKMHOBOTO COEBOTO OyiabOHA C
1,5% arapa) ¢ moGaBiieHHEM CHSTOTO MOJIOKa 0 KOHEYHOW KOHUEHTpauuu 5%.
Konpmo, mosBisromeecs BOKpYr  KOJIOHMM HAa  NEPBBIM-BTOPOM  JIEHB
KyJbTUBUPOBAHMS, YKa3bIBAJIO Ha MPUCYTCTBHME BHEKJIETOUHOM mporeas3sl (Brown,
Foster, 1970).

[mroxkaHa3Hasi akTUBHOCTh MCCIIEIOBaHA MPU UCIIOIb30BAHUU JIMIIAWHUKOBOTO
ITIyKaHOBOTO cyOcTpara, oOpa3oBaHME YMCTBHIX 30H yKa3blBAJIO Ha pa3pylIeHHE
cyoctpara (Walsh, 1995).

[{emtronasHasi akTUBHOCTh OOHAPYKEHA TPU UCTIONH30BAHUN B KAYECTBE
cyoctpara KMII (kapOokcumeTuin remttonossl) (Hankin, Anagnostakis, 1977).

Jlnis ompezenenus y mTaMMOB CIIOCOOHOCTH TPOAYIIUPOBATH CUAEPODOpPHI



ucronb3zoBanu Metoa Schwyn u Neilands (1987).

Jis IpOBEPKHU U OLIEHKH KOHKYpEHTOCTIOCOOHOCTU Mesorhizobium ciceri-4 B
KOJIOHU3ALIMK KOPHS HyTa NMPOTHUB IuTamma Pseudomonas chlororaphis-66,
MCIONIB30BaIH pUbaMIUIIUH-PE3UCTEHTHBIN mTamm Pseudomonas chlororaphis
66R (pudammuima 200 MKr/mi).

JUis uccnenoBaHusl XeMOTakcuca OakTepuil K KOPHEBBIM SKCCydaTaM HyTa
coOupand KOpHEBBIE JKCCyOaThl TMPOPOCTKOB HyTa MyTEM BBIPAIIMBAHHUS WX B
DKCHKAaTOpe ¢ JUCTWUIMPOBAHHOW BONOW. OKCCYIaTbl KOHUEHTPHUPOBAIN B
BaKyyMe, pa3/Iesuli C UCIOJb30BaHUEM PA3IMYHBIX (HOPM HMOHOOOMEHHOM CMOJIBI
tuna Dowex. Jlns xeMoTrakcuca MCnonb30Bain MoauduuupoBansbiii meron Adler
(1972).

Jis oneHku BiausHUs Ouonpenapara «llceBmopmzobuH» Ha ypoxailHOCTb
HyTa, TPOBEAEH TIOJIEBOM OSKCIEPUMEHT B YCJIOBHUAX 3aCOJICHHBIX IMOYB
AmynapsuHckoro — paiiona  PecmyOnmukm — Kapakanmakcran.  [louBa  Ha
HKCIEPUMEHTAJIBLHOM II0JIE MMeENa 3JIEKTPUYEcKyto mnpoBoauMocTh (OII) — 568
MCm/M  (Mummcumenc/metp). IlouBbl, umeromme OII Beime 400 mMCwm/wm,
cunTarorcs 3acojaeHubiMu (Paitan u ap., 2002).
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B tperpeii miaBe nucceprauuu «MU3ydyeHue Mop¢osi0ro-KyJabTypaJbHBIX,
(pu3n010r0-0MOXMMHYECKHX, POCTCTUMYJMPYIOIIUX M OHOKOHTPOJBHBIX
cBolicTB Oakrepuit Pseudomonas chlororaphis-66 n Mesorhizobium ciceri-4»
MPUBEAECHBI PE3YJIBTAThl, IMMOKA3bIBAIOUIME BO3MOKXHOCTh MPUMEHEHHS IITaMMOB
Pseudomonas chlororaphis-66 nu Mesorhizobium ciceri-4 nyist ynydileHus pocTta u
pa3BUTHS HyTa, U OOpbOBI ¢ rpuOaMu, BHI3BIBAIOIIMMU KOPHEBbIE OOJE3HU HYTa B
YCIIOBUSIX 3aCOJICHUSI.

CKpuHuHe HeKOmMopbIX 2eHOMUNOE HYMa NO YCMOUYUBOCMU K 3ACONEHUTO
WccnenoBano BiaMsiHUE 3aCONIEHUS HA MPOpPAcTaHUE CEMSIH Pa3IUYHBIX COPTOB
HyTa. YCTAHOBJICHO, YTO UCCJICIOBAaHHbBIC 29 COPTOB HYTa Pa3InYaroOTCs IO CBOSH
YCTOWYMBOCTH K Pa3IMYHBIM YPOBHSM 3acojieHus. CHIDKCHHUE SHEPTHH
npopactanus ceMsiH (Ha 10 geHp mocie nocesa), N0 CPaBHEHUIO C KOHTPOJIbHBIM
BapuaHTOM, ObLT0 HUXKE 25% st «Sinoy, «Flip 1-01», «Flip 1-04», «Flip 1-05»,
«Flip 1-19», «Flip 03-27c», «Flip 06-155c». Cemena nyTa copToB «Jahongiry,
«Uzbekiston-32», «Lazzaty, «Zimistoniy», «Flip 1-22y», «Flip 1-31», « CIEW-45» u
«Flip 06-80c» mokazanu aydnryro BexoxkecTh (40-45%) npu KOHIIEHTpAITUU COTTU
100 mmonb, yem apyrue copta. MccnenoBanbl pocT U 00pa3oBaHue KITyOSHBKOB Y
pa3IMYHBIX COPTOB HYTa B 3acojieHHOM nouBe. U3 29 copToB HyTa, 0TOOpaHb! 7
(«Jahongiry, «Uzbekiston-32y», «Lazzaty», «Xalimay», «Miroz», «Flip 1-33» u
«CIEW-45%), kak Hanbosee coeyCTONYNBBIE.

Hcxonst w3 pe3ynbTraToB HWCCIACAOBAHMS, CIEIYET, YTO ISl JOCTHKCHHS
HauOoNbIIe  CcUMOUOTHYECKOW A(DPEKTUBHOCTH B  YCJIOBHUAX  3aCOJICHUS,
00s13aTeNTLHO CIIEYET YIUTHIBATH COPTA PACTEHUS.



Ckpunune bakmeputi, cnocoOHbIX CIUMYIUPOBAMb POCM U pA38umue Hyma
Buwioenenue u ckpunune 6axmepuii pooa Pseudomonas

O¢ddexTrBHBIE KOJIOHU3ATOPHl MOTYT OBITh MOJYYEHBI MOCIE HWHOKYISIUU
OPOPOCTKOB CMECHIO pa3IMYHBIX OakTepuil M BbIpALUBAHUS MPOPOCTKOB B
THOTOOMOTHYECKON cucteme ¢ mneckoM. [loBropeHue 3TOoro meroja yiaydllaeT
CIOCOOHOCTB 3TUX OaKTepUil KOJIOHU3UPOBATH KOPHHU.

B HacrosieM uccienoBaHWM, Mbl HCIOJB30BAJIA METOJ OOOTaIleHus st
oTOOpa coyeyCTOMYMBLIX OakTepuii pona Pseudomonas, KOMTOHU3UPYIOMINX KOPHH
Hyta. llocne Tperbero 1mukiaa oOoramieHus, OTOOpPaHbl JECATh JIYYIIHUX
KOJIOHM3aTOpPOB KOpHEH HyTa. 3ydeHsl Mopdonorudeckue u Gu3noIoro
OMOXMMUYECKHE CBOWCTBA IITAMMOB, KOTOPbIE MTO3BOJIMIIM OTHECTHU BbIICIICHHbBIE
ITaMMbl K poay Pseudomonas.

[IpoBenéH CKpPUHHUHT AAHHBIX [ITAMMOB IO CIIOCOOHOCTH CTHUMYITHPOBATH
poct u pazButue Hyta. lltamm Pseudomonas sp.-66 obnaman Haumbosee sSpKO
BBIPAXCHHON POCTCTUMYIHPYIOIICH aKTUBHOCTHIO B OTHOIIICHUH HYTA.

Buvidenenue u ckpunune baxmepuii pooa Rhizobium
Hamu Beigeneno 10 mrammoB OakTepuii U3 KiyOeHbKOB HyTa. OJUH MITaAMM -
Rhizobium sp. 1C-53 mpenoctaBieH nokropoM Subramaniam Gopalakrishnan
(ICRISAT, Uanus). baktepun aktuBHO pociu Ha cpeae Y MA u oOpa3oBbIBaIN Ha
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3 neHb OeCIBETHbIE U MOJOYHO-OENbIE CIU3HCTBIE KOJOHHH, YTO COOTBETCTBYET
BHEITHEMY BHJly KOJOHUH KIyOeHBKOBBIX OakTepuil. baktepum mpu pocte Ha
nakmyc-mosioke Ha 10-14-e cyTku mnolenadynBaivd €ro, Mpu 3TOM OHO CJErka
CUHENO0, U 00pa30BbIBAJIM CBETIOE KOJIBII0O — CHIBOPOTOUHYIO 30HY. Bce mraMmbl
JIaJI TIOJIOKUTENIbHBIN PE3yJIbTaT MPU POCTE Ha JIAKMYC-MOJIOKE U ObUIM OTHECEHBI
K KIIyO€HBKOBBIM OakTepusM ceMencTBa Rhizobiaceae.

[IpoBen€H CKPUHUHI  BBIIEJIEHHBIX IITAMMOB [0 HMX CHOCOOHOCTH
o0pa3oBbIBaTh KIYOCHHKM Ha KOPHAX M BIUSATH HAa POCT U pa3BUTHE HYTa
NOCPEJICTBOM  MPEANOCEBHOM HWHOKyJasiuuu cemsH (puc.l). B pesynbrare
CKpUHHMHTA ITaMMbl Rhizobium sp.-4, Rhizobium sp. 1C-53, Rhizobium sp.-6 u
Rhizobium sp.-9 otoOpaHbl IJi1 JadbHEHINIMX SKCICPHUMEHTOB, KaK HamOojee
aKTHUBHBIC U BUPYJICHTHBIC.



Ilpumeuanue: *- craructuuecku 3Hadumo npu p<0,05

Puc. 1. O6pa3oBanne KI1y0eHbKOB Pa3JIMYHbIMU ITAMMAMHU KJIY0€HbBKOBBIX
O0akTepuil HA KOPHAX HYTa copTa «Xalimay.

Brusanue paznuunvix wimammog omoopanusix 6axmepuii Ha pocm u pazeumue
HYmMa 6 NonegulX YCl08USX

i npoBepku 3(P(HEKTUBHOCTH HWHOKYJIALMU CEMSH HyTa OTOOpaHHBIMHU
mramMmmMamMu OakTepuil Ha pocT W pa3Butue HyTta, B 2012-2014 rr. mpoBencHBI
MOJIEBbIE HWCIBITAHUS HA DSKCHEPUMEHTAJIbHOM CTaHIMU TpU TalIKeHTCKOM
roCyJJapCTBEHHOM arpapHoM yHuBepcuteTe (Tadm. 1).

Bce oroOpaHHble WITaMMBbl KIyOCHBKOBBIX OakTepuil: Rhizobium sp.-4,
Rhizobium sp.-6, Rhizobium sp.-9, Rhizobium sp.-IC53, cmnocoOGcTBOBaIH
YAYUYIIEHUIO POCTa W Pa3BUTHS, a TAK)KE MOBBIIMICHUIO YPOKAWHOCTU PA3THUHBIX
COPTOB HYTa, HO TIOCJIE COBMECTHON MHOKYJIAIIMHU CEMSIH IITaMMaMu Rhizobium n
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Pseudomonas sp.-66 Koau4ecTBO KIyOCHBKOB Ha KOPHSAX HYTa 3HAYUTEIHHO
BO3pacTajo IO CPABHEHHUIO C OAMHApPHOW HHOKymsueid. Tak, Hampumep, mocie
OJIMHOYHOW WHOKYJSAIMU CEeMSH IITaMMOM Rhizobium sp.-4 KOIWYECTBO
KJIyOE€HBKOB YBeIMUMUIoCh Ha 67,2%, a mociie KOMHOKYIsAUuu ¢ Rhizobium sp.-4 u
Pseudomonas sp.-66 — na 77,4% 1o cpaBHEHHIO C KOHTposieMm. KouHOKymsius
CEeMsH HyTa JAByMs IITaMMaMH OKa3zajach Oonee 3((EeKTUBHOM, 4eM OAMHOYHAs
MHOKYJSILMA W B YBEJIMYEHUM JUIMHBI CTeONed M KopHell Hyrta. Tak, mocie
WHOKYJISIIIUA CEMSH TOJIKO ITaMMOM Rhizobium sp.-4 BbicoTa cTeOliel U TMHA
KOpHE pacTeHuii HyTa yBennuwiaach Ha 17,3 u 10,8%, a mociie KOMHOKYJIALUU
ceMsiH mTamMmaMu Rhizobium sp.-4 u Pseudomonas sp.-66 5Tu TmoKazaTeiau
yBEJIUUUIUCh Ha 22,6 u 28,6%, COOTBETCTBEHHO, IO CPABHEHUIO C KOHTPOJIEM.
Takum oOpasoM, couetanue 6akrepuit Rhizobium sp.-4 u Pseudomonas sp.-
66 siBnsieTca HauOoee 3(h(PEKTUBHBIM TPU KOMHOKYJISIIUUA CEMSTH HyTa U
CIOCOOCTBYET AKTUBHOMY POCTY U Pa3BUTHIO PACTEHHI, a TaK)Ke MOBBIIIIACT
ypoKailHOCTh HyTa Ha 2,3 - 4,37 11/Ta 110 CPaBHEHUIO C KOHTPOJIEM.

Hoenmuguxayus omobpanHvlx wimammos baxmeputl
Jlist upenTudukaum BIOpaH Hauboliee akTUBHBIN ITaMM Pseudomonas sp.-
66, CIOCOOHBI AaKTUBHO CTUMYJIUPOBaTh pPOCT U pa3BUTHE HyTa, U
uaeHTU(GUIMPOBaH mpu momoiy anaiausa reHos 16S pPHK. B pesynsrare ananmsa
ompejiesyieHa  4YacTh  HyKJIeoTuaHoW  mocnenoBarenbHoctn JHK — mramma
Pseudomonas sp.-66, kotopasi okazanacb Ha 99% wuaeHTHYHOM BUIy OaKTepuu
Pseudomonas chlororaphis ATCC 9446 (accession number AF094723) mo
nanapiM  GenBank. Illtamm  Pseudomonas sp.-66 wuaeHTHQUIIMPOBAH Kak
Pseudomonas chlororaphis-66 u 3apeructpupoBan B GenBank mom Homepom
KX012005 (http://www.ncbi.nlm.nih.gov/nuccore/KX012005?report=GenBank).
Kax naunbonee 3(pPexTUBHBIN MO OTHOIIEHUIO K POCTY W Pa3BUTHIO HYTa, IITAMM
KITyOEHBKOBBIX Oaktepuit Rhizobium sp.-4 uaentuduuupoBan mpu mnomourd 16S
pPHK anmanu3za. B pe3ynprare ananusa omnpenesneHa 4YacTb HYKICOTHIHOU
nocnenoBarenbHoctu JJHK mramma Rhizobium sp.-4, xotopas okazanack Ha 99%
UIEHTUYHOU BuUIy Oaktepun Mesorhizobium ciceri cal81 (accession number
NZ CMO002796.1) mo gmamaeiMm  GenBank. Illtamm  Rhizobium  sp.-4
uaeHTuuMpoBan kak Mesorhizobium ciceri-4 u 3apeructpupoBan B GenBank
3 ()i HOMEpPOM KX012006
(http://www.ncbi.nlm.nih.gov/nuccore/KX012006?report=GenBank).

Mopdgonozco-kynemypanvhsie u Quzuono2o-o6uoxumuieckue ceoUCmea Wmammos
Pseudomonas chlororaphis-66 u Mesorhizobium ciceri-4
Mopdonorust kononuit mramma Pseudomonas chlororaphis-66 nipu pocte Ha
IJIOTHOM TmuTarenbHO cpene: 1) Ha MIIA - KONOHHMM OKpYIVIbIE C POBHBIMHU
KpasMH, TJajKue, CIabOBBIMTYKIIbIC, HEMpO3pauHble, 3eNEHBIC B IICHTPE C Oojee
CBETJIOW OKAHTOBKOM, CJM3UCTOM KOHCHUCTCHIUH, JUAMETPOM 5-6 MM,
HaOJIro1aeTCs oOpa3zoBaHue KEITO-3€IEHOTO, (byopecuupyomero,
muhGyHANPYIONEro B cpeay murMeHTa. MoJomble KOJOHUHM OelloBaThie, 3eIEHbBIN
MIUTMEHT TMOSABIISIETCS ¢ YBEIIMUEHUEM Bo3pacTa KyabTyphl. 2) Ha MIIA ¢ 2%
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IMIEpUHA - KOJOHWW KpylHee, MHTEHCHMBHEe OKpalieHbl, ueM Ha MIIA, Gomnee
uHTeHcUBHas nud¢ys3us B cpeny xénto-zenéHoro mnurmenta; 3) Ha Kunr b -
oOpasyercs KENTO-3eNeHbIN, (IIyOopeCHUpPYIOLINI MUTMEHT.

IIpu pocre B xuakout cpeae (MIIB) mramm Pseudomonas chlororaphis-66
oOpa3yeT TOHKYIO, CIUIOUIHYIO CKJIaJ4aTyl0 IUIEHKY, a Ha CKOUIEHHOM arape
(MITA) mTpux 0OMIBHBIN, CIIJIONIHON C POBHBIM KpPaeM.

Knerku mmramma Pseudomonas chlororaphis-66 mnpenctaBiasitor coOoi
MOJBIDKHBIE, TpsSMbIe, MEJIKHE, T'PAMOTPUIATENIbHbIC, a’pOOHBIC IAJIOUKH,
pasmepom 1,6-1,7 x 0,6-0,8 mxm. Illtamm npoaymupyer duryopecuupyronui
nurMeHt, nuddynaupyromuit B cpery. [Ipu 42°C poct orcyrctByeT. Poct mpu 4°C
€CThb, HO KpalHE MEJICHHBbIM. Peaknus Ha Karajasy ¥ OKCHIA3y I0JOKHUTEIIbHAS.
CnocoOHOCTBIO K JeHUTpUUKAIIMKY HEe 00J1ajaeT. APruHUHIETHAPOIIa3sy 00pasyerT.
JleBan u3 caxapo3sbl oOpasyer. JKenaruHy, JICUUTHUH U KpaxMmas T'HIpOIu3yeT.

Ilns  cBoero pocra mTamMm Pseudomonas chlororaphis-66 cnocobeH
WCIIONB30BaTh PA3NMYHBIE HCTOUYHUKH YTIEpOAa: IVIIOK03a, apabMHO3a, KCUII03a,
caxaposa, MainbTo3a, padduno3a, (pykro3a, pamHO3a, rajgakTo3a, ITUIEPHH,
OyTaHOJI, TEKCAHOJI, MAaHHWUT, MPOMUOHOBAs KHUCJIOTA, AHTPAHWIIOBAs KHCIIOTA,
SHTapHas KUCJIOTA, O-KETOITyTapoBasi KUCIOTAa, aleTaT, MUpyBaT, JAKTaT, IUTpAT,
L-tuposun, D,L-neitrun, L-apruawn, D,L-ananun, D,L-Banun, D,L-tpuntodan,
L-nponun, D,L-nu3un, D,L-cepun, L-acmaparun, ¢enwrtananus. [Ipu pocte Ha
IJII0KO3€e, KCUJ103e, apabuHo3e, caxapo3e, PPyKTO3€e U TajlakTo3e MTamMM o0pasyeT
KHUCJIOTY.

BrisiBieno, uro y mramma Pseudomonas chlororaphis-66 oTCyTCTBYyeT
AHTArOHUCTUYECKAsi aKTUBHOCTD T10 OTHOIICHUIO K Mesorhizobium ciceri-4.
Krnerku nsatuaHeBHOM KyIbTypbl Mesorhizobium ciceri-4 AMEIOT TMalOYKOBUIHYIO
dbopmy pazmepom 1,4-1,6 x 0,3-0,5 mxm. lllTaMm rpamMoTpuLiaTENbHBIN,
oOnurarHbIil a3po0. KomoHuu KiIeTok Ha arapu3oBaHHBIX cpenax (HyTOBBIi,
rOpOXOBBIH arapel, Y MA) OAHOTHIIHBIE, KPYTJIBIE C POBHBIM YETKUM KOHTYPOM,
onectsime, 6e10BaTo-NIPO3pavyHble, BBIMYKIIbIE, CIU3UCThIE, 10 2,0-2,5 MM B
nuametpe Ha 2-3 nenb npu temneparype uakyoanuu 30°C. Poct ipu 4°C ectb, HO
kpaitne memieHnbii. [ltamm ciocoben pactu Ha MIIA, xenatuny He
TUAPOJIU3YET, Kpaxmalsl He TUAPOJIM3YET, Ha arape ¢ Ka3eMHOM HE UMEET
aMUJIa3HOM M OKCHIa3HOM aKTUBHOCTH, ACHUTpU(PUKaLIUEH He 00nagaeT, ooanaer
ypea3Ho# U KaTala3HOW aKTUBHOCTBIO, MOAKUCISET Cpey MPHY BhIpalllUBaHUHU Ha
00€3KUPEHHOM CTEPHIIBHOM MOJIOKE, HE MPOAYLUPYET (IIyOPECIICHTHBIX U
¢denasnHOBBIX TUTMEHTOB. [lITamMm criocoOeH UCIoIb30BaTh CIASAYIONINE
MCTOYHUKH YITIEpOJA: caxaposy, IIIIOK03Y, apabuHO3Y, KCHII03Y, PAMHO3Y, MajbTo3Y,
JIAKTO3y, MAHHUT, COPOUT, AYJIBIUT, @ B KAUECTBE HICTOYHUKOB a30Ta: aMMOHUWHBIN,
HUTPATHBINA, aMUAHBIN a30T. [llTaMM n3Mensn et cpeasl YMA ¢ pgobaBieHueM
OpOMTHMOJIa CHHETO B XKENTHIN, YTO YKA3bIBAET HA TO, YTO IITAMM BBIpa0aTHIBACT
KHCIIOTY.

VY mramma Mesorhizobium ciceri-4 0OTCyTCTBYET aHTarOHUCTUYECKAs
AKTUBHOCTD 110 OTHOIIEHUIO K Pseudomonas chlororaphis-66.
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Onmumanshsie yci06us KyIbmMusUpo8aHus Wmammos

[IpoBepeHbl ONTUMAaIbHBIE YCIOBHS KYJIbTUBUPOBAHMS IIITAMMOB
Pseudomonas chlororaphis-66 u Mesorhizobium ciceri-4. B 4acTHOCTHU BBISIBJICHO,
9710 00a mTaMMa CriocoOHBI pacTu npu koHIeHTparu 4% NaCl.

OnTuManpHOI TeMIEpaTypol BbIpallluBaHus mtamma Pseudomonas
chlororaphis-66 sisnsiercsa 34°C, a mramma Mesorhizobium ciceri-4 - 30°C.
OntumansHoe 3Hauenue pH s pocta mramma Pseudomonas chlororaphis 66 —
6,2-7,5, a ms mramma Mesorhizobium ciceri-4 — 6,0-7,5.

Pocmcemumynupyrowue ceoticmea wumammos Pseudomonas chlororaphis-66 u
Mesorhizobium ciceri-4

N3yueHsl caeayronme cBorcTBa mraMmMoB: npogynuposanue YK, ALIK
JicaMrHa3Hasi akTUBHOCTh, PACTBOPEHHUE HEPACTBOPUMBIX (hocdaToB u
a30TGUKCUPYIOIIAsi aKTUBHOCTb.

B pe3ynbprare SKCIEpUMEHTOB OOHAPYKEHO, YTO IITAMMBI CHHTE3UPYIOT
¢utoropmon MYK, kak B mpucyTcTBuUM TpunTodaHa, Tak M B €r0 OTCYTCTBHH.
Haunbosnee akTUBHBIN CUHTE3 MPOUCXOIUT B cpere, He conepskameid NaCl, onHako
NYK nponomxkaer npoaymupoBatkes 1 ipu konnentpanuu NaCl 4% (puc. 2).













































a0
Ipumeyanue: *- crarucruyecku 3HauumMo npu p<0,05
Puc. 2. IIponyuupoBanne UYK mrammamu 0aktepuii ¢ 1o00aBjieHueM u 0e3

no00aBJieHUs TPUNTO(PaHA B NPUCYTCTBUM Pa3n4HbIX kKoHHeHTpauuii NaCl uepes 7
AHell KyabTuBUpoBanus: a) P. chlororaphis-66, 0) M. ciceri-4

tammbr Pseudomonas chlororaphis-66 u Mesorhizobium ciceri-4 ciocoOHBI

pactBopsTh Caz(PO,),, FePO,, AIPO,, npu KylnbTUBUPOBAHUHU, KaK HA TUIOTHOU
UTaTesIbHOU cpeae MypoMileBa, Tak U Ha XKuUAKoM nurtarenbHou cpeae NBRIP B
npucyrctBun 1,5% NaCl (tadm. 2).

J1st mpoBepKU a30THUKCUPYIOIIEH CITOCOOHOCTH KITyOCHBKOBBIX OAKTEpHil B
dhopme 6akTepouI0B MPOBEPEHA HUTPOT€HA3HAs! aKTUBHOCTh MHTAKTHOM 0000BO
pU300UAIBHOM CUCTEMBI TTOCIIE MHOKYJISILIUU CEMSIH Pa3JIMYHbIX COPTOB IITAMMOM
Mesorhizobium ciceri-4, a Takke coueTaHUEM ITaMMOB Mesorhizobium ciceri-4 n

Pseudomonas chlororaphis-66.
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Tabnuua 2
PacTBopenne HepacTBopumbIx gocharos murammamu P.chlororaphis-66 n
M. ciceri-4
Itamm Ca;(PO,), FePO, AIPO,
IIimotH Kunx ITmoTH Kunx ITimoTH Kunx
as ast as ast as ast
cpend | cpend” 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

Ipumeuanus: * OueHKa IO METOJY 30H MPOCBETICHHS, MM .
**Cpenusisi KpaTHOCTH MPEBBIIICHUS KOHLIEHTpauu (pocdaToB B cpaBHEHUH ¢ KOHTPOIBHOM

CpENON.

IIpy KOMHOKYJAIMKA CEMSH HyTa JAByMs IITaMMaMHU,

HUTPOICHA3HaA

AKTUBHOCTh MHTAKTHOM O000BO-pH300MaIbHONM CHCTEMBI y BCEX COPTOB HyTa
MOBBICHJIACh II0 CPAaBHEHUIO C MOHOMHOKYJALMEH 1mTtamMmmMoM Mesorhizobium

ciceri-4 (Tabm. 3).

Tabdauma 3

HurtporenazHasi akTHBHOCTb HHTAKTHOI 0000B0O-pH300MaIbHOI CHCTEMBbI
MPH OIMHOYHON UHOKYJISIIIUUA CeMSIH ITaMMoM M. ciceri-4 v Ipu COBMECTHOM
HHOKYJISIHUU lnTamMmamu M. ciceri-4 u P. chlororaphis-66

Copr HyTa M. ciceri-4 M. ciceri-4 + P. chlororaphis-66
Yucno Hurporenasu Yucno Hurporenasu
KIIyOCHBKOB ast KITyOCHBKOB ast
Ha KOpHSX AKTHUBHOCTD, Ha KOpHSX aKTHUBHOCTD,
pacteHus, MT. | Mkr N,/pact./4ac | pacTeHus, WT. | Mmkr N,/pact./dac
Xalima 49+3,90* 47+4,10* 72+4,98* 63+4,98*
Uzbekiston-32 18+2,37 26+3,22 31+43,22 41£3,58
Lazzat 45+3,22 42+3,90 59+4,10 58+4,73
Miroz 24+3,22 19+£2,37 35+43,22 36+3,22
Jahongir 33+3,58 37+3,22 49+3,90 54+3,90
CIEW-45 48+3,90* 51+4,10* 63+4,98* 65+4,73
Flip 1-31 152,37 25+3,22 26+3,22 47+3,90




Ipumeyanue: *- crarucruuecku 3HagnMo nipu p<0,05

Pe3ynprarel ucclieOBaHUN  CBUJAETENBCTBYIOT O TOM, UTO LITaMMBbl
Mesorhizobium ciceri-4 n Pseudomonas chlororaphis-66 06pa3ytot 3¢p¢deKTHUBHBIMI
CUMOMO3 C pACTEHHUSIMU HYTA.

Hneubuposanue pocma gpumonamozeHnwlx epubo8, 8bl3b18aI0UUX KOPHEBbLE
ooneznu Hyma, npu nomowu PGPR

[IpoBepeHa cnocOOHOCTh MCCIEAYEMBIX OakTepuil K MHTHOMPOBAHUIO POCTa
¢uTonaroreHHbIX rpuboB. Bee nccnenyempie mraMMbl o0naganu 6ojee UM MEeHee
BBID&KCHHOM  AQHTAarOHUCTUYECKOM  AaKTUBHOCTBIO 110  OTHOLICHUIO K
¢uTomarorenaMm, 0 4€M CBUJIETEILCTBYET 00pa30oBaHUE 30H MHTMOUPOBAHUS pOCTa
rpuba BOKpYr OakTepuanbHOU KOJIOHUU (Tabi. 4).

Oco00 BbIAEHAOTCA MTaMMBl Mesorhizobium ciceri-4 w Pseudomonas
chlororaphis-66, koTopble 007a7al0T TOBBINICHHBIM aHTAarOHHU3MOM KO BCEM
UCCJIelyeMbIM BHaM I'PUOOB.
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Tabnuua 4
NuruéupoBanme pocta (pUTONATOreHHBIX TPUOOB DAKTEPUAMH
(paanyc 30HbI HHTHOMPOBAHUS, MM)
bakrepuanbusie duronaroreHHbIE TPUOBI
IITAaMMBI
Fusarium Fusarium Fusarium Rhizocton Fusariu Alternar
oxysporu | verticillioide 0XySporu ia solani m ia
m f.sp. s m f. sp. solani alternat
ciceris vasinfectum a
KR 083 - 20+1,79 18+0,89 32+42,68%* - 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 29+2.37* 324237 - 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+2,37 271,79 | 29+£2,37*
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+2,37%* 23+1,55 34+2,37* 24+1,79 33+£2,37 | 29+£2,37%*
BB-135 25+2,37* - 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

Ipumeyanue: *- Craructuuecku 3HaauMo mpu p<0,05

tamm Pseudomonas chlororaphis-66 sBisieTCs HaWIy4YlIMM M3 HCCIELYEMBIX
OakTepuil aHTAarOHUCTOM TPUOOB Fusarium oxysporum f. sp. ciceris (paanuyc 30HBI
nomamieHuss pocta rpuda 32 Mm) u  Fusarium solani (33 wmm). Illtamm
Mesorhizobium ciceri-4 moka3aja caMblii CHJIBHBIH aHTAaroHU3M IPOTHB TPUOOB
Fusarium verticillioides (panmuyc 30HBI TOmaBieHuss pocta rpudba 30 MMm) u
Alternaria alternata (34 mm).

Ceoticmea bakmepuii, 0Cyuwecmanaiomux OUoI02u4ecKuti KOHMpoib
GdumonamozcenHwvlx 2pub o8
[Itammer Pseudomonas chlororaphis-66 n Mesorhizobium ciceri-4 o6namgarot
BBICOKOM aHTHU(YHTAJIbHONH aKTHBHOCTBIO K IIHPOKOMY CIEKTPY (PUTOMATOreHHBIX
rpuboB. Pe3ynprarhl M3y4eHHS OCHOBHBIX CBOMCTB INTAMMOB, OOCCITCYMBAIONIAX
OMOJOTUYECKHUI KOHTPOJIb (DUTOMATOTEHHBIX TPUOOB, PEICTABIICHBI HIKE.
[ramm  Pseudomonas  chlororaphis-66 ~ cnocobeH  TPOAYIHPOBATH

CJICIYIOIINE THUAPOIUTHICCKUE (PepMEHTHI (XUTHHA3Y, IEIUTI0NAa3y W MpoTeasy), a
takxe HCN (Tab. 5).

Taoauua 5
I'maposan3 xutuna mramMmmom Pseudomonas chlororaphis-66
Bpewmst kynsTUBUpOBaHUS, CYyT Db HEKTHBHOCTD THPOITI3a XHTHHA'
4 1,6
6 2,8
7 3.4
8 5,78

* > v
Ilpumeuanue: "~ OTHOILIEHHE JMAMETpPa 30HbI IPOCBETIIEHUS] MyTHOH cpelibl (coneprkalueit
XUTUH) BOKPYT KOJIOHHUH K JHAMETpPy KOJIOHUH, MM/MM
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[ramm cnocoben ucnonb3oBarh ALK B kauecTBe HCTOYHHMKA a30Ta, 4YTO
yka3piBaeT Ha mnpucyTctBue AllK-geamuHasbpl, KoTOpas UrpaeT Ba)KHYIO POJb B
MOHWKEHUH YPOBHSI 3TUJICHA Y PACTCHUI B YCIOBUSX CTpecca.

Y  mramma  Mesorhizobium  ciceri-4 ~ OTCyTCTBOBajia  CIIOCOOHOCTH
nponyuupoBath HCN, AIIK-neamuna3zy, xutuHazy u neiunonasy. OJHaKO IITaMM
OpOAYLHPYET TJIIOKaHa3y, JUMa3y W MpoTeasy, KOTOPble TaKXe CIOCOOCTBYIOT
MO/IABJICHUIO TPUOHOM aKTUBHOCTH B pU30cdepe HyTa.




[lItammbl  Pseudomonas  chlororaphis-66 w  Mesorhizobium  ciceri-4
IPOBEPEHbl Ha NPOAYyLHUpOBaHUE cuuepodopoB mnpu nomoiu aHanmuza XAC u
CpPaBHEHbI C TUIOBBIM IITaMMOM Rhizobium meliloti (Tabn. 6). OOHapyKeHO, UTO
mTamMMbl 001a/Ial0T CIMOCOOHOCTBHIO MPOAYLUPOBATH CHAECPO(POPHI, TEM CaMbIM
CHIDKas B IOYBE JOCTYMHOCTb XeJie3a, HeoOXOJUMOro s pocta rpuboB. OTta
COCOOHOCTh  SBJISIETCS  €HI€ OJHUM BaXXHBIM OaKTEpHUAIBHBIM  (PAKTOPOM
MHTUOMPOBaHUS pocTa (PUTONATOT€HHBIX TPUOOB B MIOYBE.

Tabnuna 6
XAC aHaJ/1u3 HA NPOAYIMPOBAHUE IITAMMAaMHU CUAepPo(hopoB

[tamm XAC ananu3 (oOpa3zoBaHue Juametp xomerlr (B cM)
OpaHXXEBBIX KOJIEI] HA TOJIyOOM arape)

P. chlororaphis-66 + 1,67£0,2
M. ciceri-4 + 1,53+0,4
R. meliloti + 1,70£0,3

Ilpumeuanue: + o3Hauaet, yto XAC aHaIU3 0KA3aJICs MOJTOKUTEITHHBIM.

PGPR Pseudomonas wmoOryT oOKa3blBaThb TOJOXKHUTEIBHOE JEUCTBUE Ha
pacTeHue TOJBKO MIPH YCIICITHON KOJIOHHU3AIIMN MU ero pu3ochepsl. Pudammuiima
PE3UCTEeHTHBIM mTaMM  Pseudomonas  chlororaphis-66R  npoBepeH Ha
KOHKYPEHTOCIIOCOOHOCTh B  KOJIOHM3AallMM KOPHS HyTa TMPOTUB THUIIOBOTO
KoJIoHU3aTopa kopHed Pseudomonas fluorescens WCS365 (Lugtenberg et al.,
2001). Oxazanocs, uro B mnpucyrctBuu 1,5% NaCl mramm Pseudomonas
chlororaphis-66R (10,5x10° KOE/cM KopHS), KONOHM3UPYET KOPHH HyTa JydIlle
Tunooro mramma (9,3x10° KOE/cM kopHS).

[ITamm Mesorhizobium ciceri-4 IPOBEPEH Ha Hallnuue
KOHKYPEHTOCITIOCOOHOCTH B KOJIOHM3AIlMM KOPHS HyTa MPOTHUB IIITaMMma
Pseudomonas chlororaphis-66R, y xotoporo oOHapykeHa COCOOHOCTh aKTUBHO
KOJIOHU3UPOBaTh KOpHU HyTa. B mpucyrctBuu 1,5% NaCl mramm Mesorhizobium
ciceri-4 cnocoOeH KOHKYpUpOBAaThb B KOJOHW3aLMM KOPHS HYyTa, U IPU 3TOM
KOHIIEHTpals GakTepuii y 3TOro mramma Jumb HeMHoro Huke (8,9x10° KOE/cm
KOpHs1), ueM y Pseudomonas chlororaphis-66R (11,4x10° KOE/cMm kopHs). DT0
CBUJIETEIBCTBYET O TOM, YTO 00a ITaMMa CHOCOOHBI OJHOBPEMEHHO
COCYIIIECTBOBATh HA KOPHAX HYTA.

Xemomaxcuc bakmepuil K KOpHEBbLM IKCCYOamam Hyma
Komonuzanusi kopHeli BHOCUMBIMU W3BHE OAaKTEpUSIMH SIBISICTCS OCHOBHBIM
dakropom, BiIHSOMUM Ha d()PEKTUBHOCTh UX JACUCTBUS HA pacTeHus. [lepBriM
ATANoM KOJIOHU3AIMU KOPHEH HyTa ONpeeIEHHBIMU OaKTEPUSMU SIBIISIETCS UX
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TaKCUC K KOPHSIM pacTeHHs. AKTMBHOCTh XEMOTAKCHCA 3aBUCUT OT KOJIMYECTBA U
COCTaBa KOPHEBBIX dKccyaaToB. [103TOMy HaMU UCCIEI0BaHO KOJIMYECTBO U COCTaB
KOPHEBBIX IKCCYIATOB ABYX COpTOB HyTa — «CIEW-45» n «Hisor-32». Panee Mbl
MPOBOJWJIM  TIOJIEBbIE HMCHBITAHUS TI0 WHOKYJISIIMM CEMSH JBYX COPTOB
pa3NUYHBIMKM IITaMMaMHu OakTepuil. B pesynbrare ypokailHOCTh OOOMX COpPTOB
MOBBICWJIACh, OJIHAKO y copTa «Hisor-32» OHa oka3zajach MOYTH B 4 pasza HUXKE,
yeM y copta « CIEW-45».

Pe3ynbrarsl ucciaenoBaHui mokaszanu, 4to copta «CIEW-45» u «Hisor-32»
pa3IUYaloTCsA KakK Mo KOJIMYECTBY CEKPETHUPYEMBIX KOPHEBBIX IKCCY/IATOB, TAK U TIO
Ka4eCTBY, MpUuéM copT «Hisor-32» ycrynaet B 3ToM copty «CIEW-45%», ocoOeHHO
M0 KOJMYECTBY KaTUOHHOW (PpaklMM B IKCCYAATax U B OCHOBHOM 3a CYET ropas3io
0osiee HM3KOTO CONEp’KaHWs TUCTHAMHA (MIOYTH B 2 pa3a MEHbIIE 4YeM y copTa
«CIEW-45%), KoTOpbIi sBISEeTCS HaubOonee NPEANOYTUTEIBHBIM  HCTOYHHUKOM
NUTaHus JJid  OakTepuil, Cpeau OCTaJIbHBIX AMUHOKHUCIOT,  COCTaBIISIONIMX
KaTUOHHYIO (hpakuuio. Takue paznuyusi B CEKPELMHU SKCCYIaTOB, BIUSAIOT HA CHITY
XeMOTakcuca  OakTepwii K KOPHSM  pa3duYHBIX  COPTOB  HyTa, 4YTO
AKCIIEPUMEHTAILHO TOATBEPKACHO. Tak, o0a HCClIeqyeMblX HaMH IITamMa
Oaktepuit Mesorhizobium ciceri-4 wn Pseudomonas chlororaphis-66, npu
OJIMHAKOBOM KOJIMYECTBE 3KCCyHaToB copToB HyTa «CIEW-45» wn «Hisor-32»,
MPEANOYUTAIN AKCCyaThl KopHed copta «CIEW-45», Onarogapsi pa3HULIE B
COOTHOIICHUH (PPaKIUil M MX COCTABISIONIMX Yy JBYX Pa3HbIX COPTOB. BhIsSBIEHO,
YTO KJIETKU mTamma Pseudomonas chlororaphis-66 tniepenBUraroTCs K KOPHEBBIM
aKccynaraMm OwicTpee, yeM Mesorhizobium ciceri-4 U JOCTUTAIOT KOHILICHTPAIIUH,
paBHOU KOoHUEHTpauuu Mesorhizobium ciceri-4 yxe 4depe3 15 MUHYT, Torma Kak
Kietku Mesorhizobium ciceri-4 3arpauuBaroT Ha 310 30 muHyT. KOoHueHTpanuu
skccyaaroB 3,88 Mr/mul TOCTATOYHO I MAaKCMMAalbHOTO XEMOTaKCHca ITamMma
Mesorhizobium  ciceri-4, a pans wrtamma Pseudomonas chlororaphis-66
JOCTATOYHON SIBIISICTCS KOHILIGHTpAIus 7,75 Mr/mil, Mpu AadbHEHIIEM yBEIUYCHUH
KOHIIEHTpAIMN 3KCCYJAaTOB CKOPOCTh XEMOTaKcHca MOUYTH He u3MeHsercsa. Cmech
Bcex  TpEX  (pakuuMii  KOPHEBBIX  OJKCCYJIaTOB  sABIAETCS  HauOolee
MPEANOYTUTENILHOM, YEM CMECh KaKUX-TMOO IBYX (pakuuid sl 000MX IITaMMOB.
BrisiBieno, uro u3 cMecu AByx Gpakuuil ans mramma Pseudomonas chlororaphis
66 OoJiee MPEANOYTHTEIIPHA CMECh KAaTHOHHOW W aHMOHHOM, a IS INTaMMa
Mesorhizobium ciceri-4 — cMeCh KaTHOHHOW U HEUTPAJILHOM.

KopHeBbie 3KCCynaThl HyTa JIByX COPTOB COMEPKAIN PA3IMYHbIE KOMIIOHEHTHI
B Pa3IMUYHBIX Tporopnusx. [lo-BUAMMOMY, NPUCYTCTBHE JITHX  XHUMHYECKUX
BEIIECTB B OMNPEACIEHHBIX MPOMOPIUAX SBISICTCS KIIOUEBHIM MOMEHTOM IS
ahdeKTUBHON KoNOHM3alUKU KOpHeH Mesorhizobium ciceri-4 u  Pseudomonas
chlororaphis-66, a Taxxe a1 yCTaHOBIEHUS 3(PPEKTUBHOIO CUMOMO3a MEXKITY
0000BbIM pacTeHreM U puzoOusamu. KoioHuzanus KopHeH ITAMMOM
Pseudomonas  chlororaphis-66  sBnsieTcs O4YeHb BaXHOW B  ITOBBIIICHUH
3¢ HEeKTUBHOCTH CMMOMO3a HyTa U KIYOCHBKOBBIX OaKTepuUi M 3alllUTE HyTa OT
¢uTonaroreHHbIx rpuboB. TakuMm oOpa3oMm, U3-3a TOTO, YTO pa3HbIE COpTa HYyTa
CEKpPETUPYIOT Pa3HOE KOJUYECTBO KOPHEBBIX 3KCCY/IaTOB C PA3HBIM COOTHOIIEHUEM
UX KOMIIOHEHTOB, aKTUBHOCTh X€MOTAKCHCa TMOJIE3HBIX OAKTepUid K
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KOPHSIM pa3JInyHa, 4TO B UTOTE BIMSET HA CTENEHb KOJOHU3AMU KOPHEN U Ha
YPO’KallHOCTh TOTO MJIM MHOTO COpPTa HyTa MpU MHOKYIISALIMU CeMsH OakTepusmMu. B
yeTBEpTOM maBe nuccepranuu «IlceBnopuzodun» - 3¢ ekTuBHBIN
MHKPOOHOJIOTMYECKHUIl Npenapar JUIsl HyTa» IPe/ICTaBICHbI Pe3yJIbTaThl
npoBepku 3 dexkTuBHOCTH Ononpemnapara «lIceBnopr3o0uH» B yCIOBUAX
3aCOJICHMUS.

B pesynbrare npoBeaEHHBIX UCCIEI0BaHUI Ha OCHOBE OTOOPAHHBIX IITAMMOB
HaMU pa3padoTaH PHEKTUBHBIN OMompenapar KOMIUJIEKCHOTO JEUCTBUS JIs HyTa.
buonpenapar nazBan «IlceBnopuzobun» («Pseudorhizobin»), kak  pe3synbrar
CIMSTHUS JIATUHCKUX HAa3BaHUU POJIOB OakTepuil «Pseudomonas» u «Rhizobiumy

KomrnexcHoe aeiicTBue Ouompenapara 3akjito4aeTcsi B TOM, YTO OH CIIOCOOEH
CTUMYJUPOBATh POCT M Pa3BUTHE HyTa, a TaKXKe 3alllUIIaThb €ro OT KOPHEBBIX
0oJie3HEH, BBI3BIBAEMBIX (DUTOMATOTeHHBbIMU TpubaMu. JlaHHBIM Ouomnpenapar
MPEIHA3HAUYCH JJis MNPEANOCEBHOM O00pabOTKM CEMSH HyTa METOIOM HX
WHOKYJISIIIUU C LIEJIbIO MOJTYYEHUS MOBBIIICHHOTO YPOXKas MPHU BhIPAIIMBAHUUA HYTa
Ha 3acoJieHHbIX MouBaXx. Ha pucyHke 3 mpeicraBiieHa TEXHOJOTMYECKas cXema
MPOMU3BOJICTBA Ouorpenapara «IlceBnopuzo0uny.

C uenvro npoBepku 3¢dexTuBHOCTH Ouomnpenapara «llceBgopuzobun» Ha
POCT M pa3BUTHE HyTa NPOBEIEHbI IOJEBBIE MCHBITAHUS B YCIOBUAX
€CTECTBEHHOIO0 IOYBEHHOTO 3acojieHus AMynapbHUHCKOro paiioHa PecmyOnuku
Kapakannakcran (2015 r).

[Tocne mpumenenust o6monpenapara «IIceBmopu3zobun» ypokaii HyTa COpPTOB
«Xalima» n «Uzbekiston-32» yBemmuuics Ha 21,9%, y copra «CIEW-45» - Ha
22%. Cxoxue pe3ynbTarhl IOJTYYEHbI U C JPYTUMH COPTaAMH.

[Ipu 3TOM pe3yabTaTUBHOCTh B OTHOLIEHUHU POCTA, PA3BUTHUS U YPOXKANHOCTH
HampsIMyl0 3aBHCHUT OT BJIQKHOCTH TOYBBI, €CJIM 3€MJisl [EpPEeChIXaeT, TO
KOJIMYECTBO  BHECEHHBIX C€ OHWOINpenaparoM >KM3HECIOCOOHBIX  OakKTepHii
CHUKAETCS, YTO IPUBOJUT K CHUKEHUIO UX BIUSHUS HA YPOXKANHOCT.

[Toncunrana skoHOMHUYECKast 3PPEKTUBHOCTH OT IPUMEHEHHUs Ouorpenapara
«IIceBgopuzobun». Haubonbimass npuObUI TOAyYeHA TOCIE€ MPUMEHEHUS
«IIceBnopuzobun» ot copra «CIEW-45%» - 1602000 cym/ra, copra «Xalima» -
1537000 cym/ra.

buonpenapar «IlceBnopn3oOun» yiydiaeT MUIIEBYIO IIEHHOCTh CEMSH HyTa.
KonuuectBo Genka B cpeHeM yBenUuuiaoch Ha 5%, supoB — Ha 4%, yIIeBOJOB —
Ha 2%, 110 CpaBHEHUIO ¢ KOHTpoJieM (0e3 mpumeHneHus «llceBnopuzoOun).

Ha skcnepuMeHTabHOM y4acTke Y30€KCKOTO HayyHO HMCCIIEOBATEIbCKOTO
uHcTUTyTa  3ammuThl  pactepuit  (Y3HUM3P) mposepena 3¢ ¢heKTHBHOCTH
ouomnpenapara  «llceBmopu3oOuH»  MPOTHB  (Py3apHO3HOTO  BUJITA  HYTAa,
BBI3BIBaEMOTO TpuboM Fusarium oxysporum f. sp. ciceris. buonorudeckas
spdexTuBHOCTH Ononpemnapara «llceBnopu3o0MH» NpPOTUB (y3apHO3HOTO BUITA
Ha HyTe Tipu HopMe 70,0 Kr/T cemsiH B KOHIIe Beretanuu coctaBuia 83,3%. DToT
noKa3aTesb JIMIIb HEMHOIO HMke mnokasarens (86,1%) sTaioHa — XMMHYECKOTO
npenapara «BuraBakc 200 D 34% B.c.k.».
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Mesorhizobium ciceri - 4 pgoydomonas ch lororaphis-66 Hago3 xp. por. ckota + cMmech uepBeli ['uopun
KpacH. Kanud.
MOTOKE TOPSYEro BO3AyXa J0

Kocsiku co cpenoit
pea BIAXXHOCTH 55%

«YMAy @epMeHTaufm Ha cpene
«TIETITOHHBIHA OYIIBOHY C
., yBenuueHnueM o0béma (3 cyT npu Moaudukanus 6umorymyca
depmenTanus Ha cpene «0000BBIH ; 4o oy
oTBADY C 34°C) no0aBIeHUEM COJIEH: Memacca —
P 3-5%, CaCO;-3%, rymar

ennueHueM oonéma (3 ¢
yBenudeHnem 06béma (3 cyT mpu kanus-3%, MgSO,-1%,

30°C) bakxrepunanbHas cycneH3us
mramma P.chlororaphis - 66 KOE K,HPO,-1%,
3,6)( 1 08 (NN4)6MO7024X4H20'0,05%,

BaKTepHaanaﬂ CyCIICH3U

wrranivia M. ciceri - 4 KOE 8x107 yepBs U TallkeHTCKasl MOMy s MnS0,-0,05%, FeS0O4-0,05%,
. ciceri -

KOJTBY. HaBO3H. uepeii (50/50) 10 KMII-2%

Kocsiku co cpemoit ThIC yepBeit/1 m>
«ITenToHHBIN arap»

Buorymyc nozacymmBaercs B
3aceB cybcTpara tutp M. ciceri-4 — 8x10° KOE/r, tutp P,
OaxTepuaIbHBIMU chlororaphis-66 — 9x10° KOE/r
cycrieH3usimu 1o 20 Mir/kr

Crepunuszanus y-u3nydeHueM, 103a
KyneruBuposanue npu 30°C, 14 cytok obmyuenus 2,5 MPan

«IceBmopnzo0un»

Puc. 3. Texnosioruueckasi cxemMa npou3BoOACTBA OUonpenapara
«IlceB1opu300UH»

Takum oOpazoM, Ouomnpenapar «llceBgopu3o0uH» TMOKa3and BBICOKYIO
ouonornyeckyro 3¢hHEeKTUBHOCTH, YTO MO3BOJSET HA3BaTh €ro MEPCIEKTUBHBIM B
O6opbOe ¢ (Py3apro3HBIM BUJITOM HYTA.

3AK/IIOYEHHUE

Ha ocHoBe mpoBEeNEHHBIX HCCIEAOBAHUM IO JOKTOPCKOW JTUCCEpTaluu Ha
TeMy «Poib puU30CPEpHBIX MHUKPOOPTAaHW3MOB B CTHMYJISIIIUM POCTa M Pa3BUTHS
HyTa ¥ OHWOJOTHYECKOM KOHTPOJIE €ro KOPHEBBIX OO0JIe3HEH B YCIOBHUAX
3aCOJICHUS MPEJCTABICHBI CIEAYIOIINE BHIBOIDIL:

1. Y3 pusocdepsl u KIyOCHHKOB HyTa BBIJICJICHBI U OTOOpPaHBI METOJOM
CKpUHHMHTA COJICYCTOWYMBBIC IITaMMBbl OakTepuil pomoB Pseudomonas u



Mesorhizobium, cnocoOHble yCWIMBaThb POCT M pa3BUTHE HYTa B YCIOBUSIX
3aCOJIeHUS.

2. Wsyuennl Mopdosoro-KyasTypaibHble W (U3HOJIOT0-OMOXMMHUYECKUE
cBoiictBa Oakrepuit. C momompro 16S pPHK ananuza otroOpanHbIe mTaMMBI OBLITH
uaeHTUGUIMPOBaHbl Kak Pseudomonas chlororaphis-66 u Mesorhizobium ciceri-4
u 3apeructpupoBanbl B GenBank mom womepamu KX012005 u KX012006,
COOTBETCTBEHHO.
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3. OmpeneneHpl ONTHUMANbHBIC YCIOBHS KYJIbTHBUPOBAHHS BBIJICICHHBIX
mTaMMoB Pseudomonas chlororaphis-66 w Mesorhizobium ciceri-4 m ux
cnocoOHocTh pactu npu kKoHreHTpanuu NaCl 4%. OntumanbHOU Temmeparypou
BbIpalllUBaHUs 1TaMMma Pseudomonas chlororaphis-66 senserca 34°C, s
Mesorhizobium ciceri-4 - 30°C. OntumansHoe 3HaueHue pH s pocra mramma
Pseudomonas chlororaphis-66 — 6,2-7,5, nns Mesorhizobium ciceri-4 — 6,0-7.,5.

4. VYcra”oBieHO, 4YTO wWTaMMbl Pseudomonas  chlororaphis-66 u
Mesorhizobium  ciceri-4 Omaromaps cuntesy WYK u AllK-nmeamunasbl,
pPacTBOPEHUIO  HEpPAcTBOPUMBIX  (ocdaroB, HUTPOTCHA3HOW  AKTUBHOCTH,
BBDKMBAEMOCTH OakTepwii Ha KOPHSIX HYyTa, a TaKXe COJEYCTONYHBOCTH,
CIOCOOCTBYIOT YCWJIGHHIO pOCTA, pPa3BUTHUA W TIOBBIIICHUIO YPOXKAWHOCTHU
COJICYCTOMYMBBIX COPTOB HYTa B YCIOBUSX 3aCOJICHHUS.

5. WM3yuennl aHTU(]YHrajgbHBICE CBOMCTBa IMTAaMMOB Pseudomonas
chlororaphis-66 n Mesorhizobium ciceri-4 10 OTHOLIEHHIO K (PUTOMATOT€HHBIM
rpubam F. oxysporum f. sp. ciceris, F. verticillioides, F. oxysporum f. sp.
vasinfectum, R. solani, F. solani, A. alternata, BbI3pIBaIOIM KOPHEBBIC OOJIE3HU
HyTA.

6. HccnenoBaH KOJMMYECTBEHHBIM M KAYECTBEHHBIA COCTAB KOPHEBBIX
DKCCYIATOB HA PaHHUX CTAJMAX BET€TAIlMM HyTa. YCTAHOBJIEHO, YTO OCHOBHBIMH
KOMIIOHEHTaMH KOPHEBBIX JKCCYAAaTOB PA3JIHYHBIX COPTOB HyTa SBISIOTCS
AMUHOKHUCIIOTBI, CaxapHble KHUCJIOTHI W caxapa, KOJMYECTBO U COOTHOIICHHE
KOTOPBIX HMEET COPTOCTHEeIU(UUHBIA XapakTep. ODK30MeTabOIUThl (TUCTUIWH,
[JIIOKOHOBAas ~ KHCJIOTa W TJIIOKO3a)  SIBISIIOTCSL  OCHOBHBIM  (haKTOPOM,
CIIOCOOCTBYIOIMM KOJIOHU3AIIMU KOPHEH BHOCHMBIMHU TOJIE3HBIMU OaKTEPUSIMU U
OMPENENSIOT YCTOMYMBOCTh PACTEHHMS] K BHEIIHHUM CTPECCOBBIM YCIOBUAM
(3aconenue, 3a00JIeBa€MOCTb), a TaKXKe€ KOCBEHHO CIIOCOOCTBYIOT IOBBIIIEHUIO
YPOKalHOCTH HYTA.

7. BnepBble Ha OCHOBE MECTHBIX COJEYCTOMYMBBIX IITAMMOB OakTepuid
Pseudomonas chlororaphis-66 n Mesorhizobium ciceri-4 co3gan >(QQeKTUBHBIN
MUKpoOuonornueckui mpenapar «llceBmopu3zoOun», MpenIHa3HAYCHHBIN IS
npeanoceBHoil o0paboTku cemsH HyTa. «llceBmopuzoOun» crmocoOCTByeT
3HAYUTEIHPHOMY  yAYUYIIEHWI0O POCTa W Pa3BUTHUS HYTa, TIOBBIINIAET €ro
ypOXKaMHOCTh, a TakkKe 3aluiiaeT oT ¢y3apruo3HOr0 BHITA B YCIOBHUSX
IIOYBEHHOTO 3aCOJICHHS CPETHEH CTEIICHH.

8. Pa3zpaborana OMOTEXHOIOTHUs NOJTy4eHUS Ouornpenapara



«IIceBaopu3o06un», KOoTOpas BKIIOYAET B ceOs MoiydeHue OUorymyca u3 HaBO3a
KPYITHOTO pOTaToro CKOTa MpH TIOMOIIM cMecH uepBed «luOpua KpacHOTOo
Kamu(OpHUHCKOTO dYepBsi» W TaIKeHTCKOW TOMYJSIIMM KOJBYATHIX HABO3HBIX
gyepseit (50/50), nanpHElnTyt0 MoguduKao onorymyca 100aBIeHUEM MEACCHI,
rymara Kanusi, MuHepaibHbIX coieil u KMI[ B kadecTBe mpuimmarens,
CTepUIHM3aIuio OMoTymMyca ¥ KyJIbTUBHUPOBaHWE B HEM mTaMMOB Pseudomonas
chlororaphis-66 u Mesorhizobium ciceri-4 npu onTuMalibHON TeMreparype u pH
JUTSL TOCTMDKCHHSI MaKCHUMaJbHOTO THUTpa Oaktepuii. PermameHT ampoOupoBaH B
ycinoBusix OO0 «buo-yrut» u OO0 «Mangit Mineral» ¢ NOJIOXKUTETHHBIM
s dexToM. PazpaboTaHbl, yTBEPKICHBI M BBITYIIICHBI PAKTHUECKUE
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PEKOMEHIallUK 110 UCTIOJIb30BaHUI0 Onomnpenapara «[lceBnopuzodoun» mnpu
BBIPAIIMBAHUH HYTA.

9. IlpoBenena onenka >¢dexkTuBHOCTH OHomnpenapara «llceBnopuzobun» B
YBEIUYCHUHN YpOXaWHOCTH HyTa. [lokazaHO, 4YTO B YCJIOBHSIX €CTECTBEHHOTO
MOYBEHHOT'O 3aCOJICHUS, TTOCJIe MHOKYIISIIIUU CEMSH HyTa OHOIpenaparoM, ypoxai
HyTa copToB «Xalima» w «Uzbekiston-32» yBenuuuincs Ha 21,9%, a y copra
«CIEW-45» - na 22%. llpoBenena oneHka OHOIOTHYECKON 3(PHEKTUBHOCTH
ouomnpenapara «lIceBmopuzoO6uH» mNpoTHB (Py3apruoO3HOTO BWITA HYTa, KOTOpas
cocraBuia 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 I. 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 («Nitragin», «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 Karakalpakstan» (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 1isolated 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», «Xalima»,
«Uzbekiston-32», «Lazzat», «Zimistoniy», «Muqtadir», «Hisor-32», «Mirozy»,
«CIEW-45», «Sinoy; 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 03-102c», «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¢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
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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 i1dentified 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, muIuH, 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 i1s 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 — Ugit» and LLC «Mangit mineraly,
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 ¢/ml, Mesorhizobium
ciceri-4 - 3.7 billion c/ml) 1s 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 Uzbekistany (2-6/1-33 from
09.03.2016). The efficiency of biopreparation «Pseudorhizobiny» 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 «Lomonosov-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 oqilona 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.

63

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®c/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. 1C-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 (3.0x107 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 pug/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 1on-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 «Sino», «Flip 1-01», «Flip
1-04», «Flip 1-05%», «Flip 1-19», «Flip 03-27c», «Flip 06-155¢c». 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-32y», «Lazzaty, «Xalimay,
«Miroz», «Flip 1-33» and « CIEW-45») 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.

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.-1C53, promoted improvement of
growth and development, and also increase yield of various chickpea breeds, but
after joint inoculation of seeds with strains Rhizobium 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 cal§1
(accession number NZ CMO002796.1) 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 um. 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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Note: *- statistically significant at p<0.05.
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 Ca;(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% NacCl (table 2).

Table 2

Dissolution of the unsolvable phosphates by strains P.chlororaphis-66 and
M. ciceri-4

Strain Ca3(PO4)2 FCPO4 AIPO4

Solid Liquid Solid Liquid Solid Liquid
midiunt® | medium™ | 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

Chickpea M. ciceri-4 M. ciceri-4 + P. chlororaphis-66
breed
Nodules Nitrogenase Nodules Nitrogenase
number on a activity, number on a activity,
plant roots ug N,/plant/hour plant roots ug N,/plant/hour




Xalima 494390 47+4,10% 72+4,98* 63:+4,98*
Uzbekiston-32 18+2,37 26+3,22 3143,22 4143,58
Lazzat 45+3,22 42+3,90 59+4,10 58+4,73
Miroz 244322 1942,37 35+3,22 36+3,22
Jahongir 3343,58 37+3,22 49+3,90 543,90
CIEW-45 48+3,90* 51+4,10% 63+4,98% 65+4,73
Flip 1-31 15+2,37 254322 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)
Bacterial strains Phytopathogenic fungi
Fusarium Fusarium Fusarium Rhizocton Fusariu Alternar
oxysporu | verticillioide oxysporu ia solani m ia
m f.sp. s m f. sp. solani alternat
ciceris vasinfectum a

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* 32+2.37 - 31£2.37 | 30£2.37*
Ep 14 - 16£1.55 26+1.55 15+0.89 30+£2.37 | 314£2.37*
Tivi 7 - 18+1.79 33+£2.37* 35+2.37 - 25+1.55
KR 076 - 14+0.89 - 30+2.37 2741.79 | 294+2.37*
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+1.79 254+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+42.37% 23+1.55 34+£2.37* 24+1.79 33+£2.37 | 29+£2.37*




BB-135 2542.37* - 22+1.55 1941.55 16+1.79 224+1.55

TSAU-20 21+1.79 - 21+1.79 22+1.79 3242.37 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 1is 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 1s 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 34




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 is 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 analysis (formation of Ring diameter (cm)
orange 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 1s 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-45.

Research results showed, that breeds « CIEW-45y» 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-45y, 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-45y, 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 is 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 1s 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 «Pseudorhizobin» - the effective
microbiological preparation for chickpea» the results of check of
«Pseudorhizobiny» 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 «Rhizobium».

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.

Mesorhizobium ciceri - 4 Pseudomonas chlororaphis-66 Livestock dung + worms mixture of red
Californian worm hybrid and
medium manure worms (50/50),

Slopes with «YMA» medium 10 thous. worms/] m>

Fermentation on «Peptone broth»

medium with the volume increase Biohumus predrying in hot air flow
(3 days at 34°C) till 55% humidity

Fermentation on «Legume brothy»
medium with the volume increase
(3 days at 30°C)

. . . Bacterial suspension of strain P, Biohumus modification by
Bacterial suspension of strain M.

cori - 4 chlororaphis - 66 addition of salts: molasses —
CCZEZZS- 107 CFU 3.6x10% 3-5%, CaCOs- 3%, potassium
X Tashkent population of annelid humate-3%,

Slopes with «Peptone agar»



MgS0,-1%, K,HPO,-1%, (NN,)sMo0-0,,x4H,0-0.05%, MnSO,-0.05%, FeSO,4-0.05%,
titer of M. ciceri-4 — 8x10° CFU/g, titer of P

SubstraFe inoculation with bacterial chlororaphis-66 — 9x10°
suspensions, CMC-2%
20 ml/kg

Sterilization by y-radiation, radiation dose is
Cultivation at 30°C, 14 days 2.5 MRad

«Pseudorhizobiny

Fig. 3. Technological scheme of biopreparation «Pseudorhizobiny
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
conditions» 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. It 1s 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. On the basis of aboriginal salt-tolerant bacterial strains Pseudomonas
chlororaphis-66 and Mesorhizobium ciceri-4 the effective microbiological
preparation «Pseudorhizobiny» 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-ugit» 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% is carried
out.
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