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POCTCTUMYJIMPYIOIIAA AKTUBHOCTD PU3OCPEPHbIX
MHUKPOOPI'AHU3MOB

AHHOTAUSA
B o00630pHOIi cTaTbe MpPENCTAaBICHBI JUTEpaTypHbIE JaHHbIE, IIOCBSILEHHBIE BOIIPOCY
POCTCTUMYJIMPYIOIIEH aKTHBHOCTH MUKPOOPTAaHM3MOB M CHHTE3UPYEMbIX UMU OHMOJIOIMYECKH aKTHBHBIX
BemiectB. [loka3ano uto, Oakrtepuu poma Pseudomonas, Azotobacter, Azospirillum, Enterobacter,
Bacillus u Flavobacterium crnocoGHBI CHHTE3WPOBATh KHHETHH, 3€aTHH, HW3OMCHTaHUIAICHUH,
WHAOIMITYKCYCHYIO KHCIIOTY U APYTHE POCTOBBIE COCTNHEHMS.

OTMeYeHO, YTO CTUMYJHpYIOIIee ACHCTBHE PH30CHEPHBIX MHUKPOOPTaHM3MOB Ha TMpOpacTaHHe
CEMSH, POCT U YPOXKAMHOCTh CBSI3aHO C aKTHBAIIMEH aCCOIMATUBHON M CHMOMOTHYECKOH a30T(UKcauu U
(U3NO0IOrUIECKUX ITPOLIECCOB B PACTCHUSX.

[Tokazano 4to, rpubHBIE KyJIbTYphI pomoB Trichoderma, Penicillium, Aspergillus, Myceliasterilia,
Fusarium, xak wu pusochepHble OakTepuu CIOCOOHBI MPOJYILHMPOBATH BEIIECTBA THMA AyKCHHOB,
LIUTOKMHUHOB, OPTaHNYECKUX KUCIOT, AMUHOKUCIIOT, BATAMHUHOB, THOOECPEIUIMHOB U IPYTUX POCTOBBIX
BEIIECTB.

KiroueBble ciioBa: pu3ocdepHble MUKPOOPTaHH3MBI

MHoTHe MEUKPOOPTaHM3MBbI, aCCOIMUPOBAHHBIC C PACTEHUSIMHU, CIIOCOOHBI CHHTE3UPOBAThH
BeIecTBa (PUTOrOPMOHANBEHON MPHUPOABI, HEOOXOIUMBIE UM KakK Uil COOCTBEHHOTO Pa3BHTHS,
TaK M JUI YCTAHOBIICHHS CBSI3€H C PACTCHUSMH U JPYTMMH MMOYBEHHBIMH MHKPOOPTaHU3MaMH.
OOpa3zoBaHHe TOPMOHOB, TaKMX KakK, ayKCHHBI, IUTOKMHHWHBI, THOOEpETUHBI, aOCIH30Basd,
CaJIMIIAIOBAsI U )KACMOHOBBIE KHCIIOTHI — OJIHO U3 BOXKHBIX CBOWCTB PU30C(EPHBIX, SMHU(PUTHBIX U
CUMOUOTHYECKUX OaKTepuil, CTHMYIHPYIOIIUX POCT pacTeHuit [ 1-3].

PacturtenbHble TOPMOHBI CIIOCOOCTBYIOT (DOPMHUPOBAHMIO y PACTEHHH JIydlledl KOpHEBOM
CHCTEMBbI, AaKTUBU3UPYIOT MeTaboiuyeckue (YHKIMU KIETOK M TOBBIIAIOT KO3 UIIHEHT
TIOTJIONICHUS BOJBI M MUTATEILHBIX BEIIECTB ¢ OOJIBIICH TUIONIAIU, KPOME TOTO, OHH MOBBIIIAIOT
HE TOJIBKO YCTOWYMBOCTH PACTEHHMH K OOJIE3HSM, HO W IMO3BOJSIOT UM YCKOPEHHO TPOXOAWTH
HanOoJiee YyBCTBUTENBHBIC K TATOI€HAM CTaJMU CBOCTO PAaHHETO Pa3BUTHS.

MHUKpPOOpPraHu3Mbl CO CHIDKCHHBIM YPOBHEM (DUTOrOPMOHOB, HalpHMep, ayKCHHOB, HE
MOTYT BJIHATH HA POCTOBBIC MOKA3aTENM PACTCHUH, 4YTO JOKA3bIBACT BAKHOCTH YYaCTHS
(UTOrOPMOHOB B POCTE MHIYIHPYIONIEH aKTUBHOCTH PU30C(PEPHBIX MUKPOOPTaHU3MOB [4].

W3BectHo, uTo Oaktepuu poxa Bacillus crocoOHBI cTUMYTHPOBAaTH POCT PACTEHUH, TPH
ITOM OHH MCIOJB3YIOT L-TpunTodaH KOpHEBBIX BBIASICHUHN IS IPOLYyLUPOBAHUS COOCTBEHHBIX
AyKCMHOB. AHAJIN3 ayKCHHOB B KyJbTypasibHOHM skuakoctu B. subtilis 4-13, mpoBenenHslil ¢
noMompio BOXKX, moxazan, uto kpome HHAoIMI-3-ykcycHOM kucinotel (MYK) B Helt
OOHapy)KEeHbI WHIOJIHII-3-MOJIOYHAST KUCJIOTa U MHIOIMII-3-alleTaMKl, 00pa3yroIiuecs: Ha MyTH
ouocuntesa WVYK, a Ttake wuHIOMMI-3-KapOOHOBass KHCIOTa W WHIOIMI-3-aJbJeTUI,
sBIsIOIMecss mpoaykramu gerpaganun MYK [5]. HambGonee wmutencuBHo B. subtilis 4-13
NPOIYIUPOBAT  WHIONMI-3-albJeTH M HWHIONWI-3-MoNo4yHyro kucnory. Joms HUYK B
CyMMapHOW ¢pakiuu aykcMHOB cocTtaBuwia 7,8%. Kpome Toro, anaan3 metraboauTOB psnia
mrammoB B. subtilis mokazan, yTo nmaHHBIA BHJ OalMyul XapaKTEPU3YeTCS CIOCOOHOCTHIO K
CHHTE3Y T€KCAHOBBIX AHTUOMOTHKOB C CONPSIKCHHBIMH JBOHHBIMH CBSI3IMH W IIEJIOTO psiza
UUKJIMYECKUX  JIMIOMENTHAOB  Pa3IMYHOM  XUMHUYECKOM CTpYKTypel [6]. Bo3moxHoO,
anTu(dyHranpHbie MeTabomuThl mramma B. subtilis 4-13 mpuHamgmekat K AaHHBIM TPYIIIam
yKa3aHHBIX aHTHOMOTHUKOB.



Omnumu  u3  HemaBHMX paspaborok BHHUM CXM, mmpoko BocTpeOOBaHHBIMU
CEJIbXO03MIPOU3BOAUTENSAMH, CTAIM OMOJIOTMYECKHE MpenapaTbl «KCTPACOI», UCIONb3yeMble B
KayecTBE MHKPOOMOJIOTHYECKOT0 yaoOpeHuss u pocT- crumyistopa «buconou Cany,
3aperuCTPUPOBAHHOIO B KauecTBe (YHIMIMJIA, HNPOTpPaBUTENS ceMsH miueHuIs! [7]. OcHOBY
ITUX MpEnapaToB TAK)Ke COCTABIISLI IITaMM pu3ochepHbix Oakrepuit Bacillus subtilis 4-13.

W3BectHbl pu3obakTepuu, oOTHOcsAmMecs K poxam  Azotobacter, Azospirillum,
Enterobacter, Klebsiella, cuntesupyromme WYK wu3 tpunrodana depes HHAOIHI-3-
NUPOBUHOTPSAHYIO KUCIOTY U MHI0JIMI-3-YKCYCHBIN allbJETUI.

OnudutHas M puzochepHas MHKpodopa pacCTEeHUH WrpaeT IMEPBOCTEIIEHHYIO pPOJb B
npeBpalicHrH TpunTodaHa, CoaepIKaIerocss B KOPHEBBIX dKccyaarax, B MYK [8-9].

N3 kynerypanbHoro skcrpakra Azospirillum brasilence BeimeneHo aykcuHnomoOHOE
BelecTBO ((penmnykcycHas kuciora). CUHTE3 BellecTBa y OakTepuil MPOUCXOIUT C y4yacTHEM
WH/10J1-3-TIMpYyBaTAeKapOOKCHIa3hl, ABISIOMICHCS KitoueBbIM (pepmentom B OmocmHTeze [10].
[TokazaHo, yto OMOCHHTE3 (DEHMITYKCYCHOW KHUCIOTBHI OAKTEPUSIMU MPOUCXOIUT TOJIBKO INpPHU
HaIMYUK (PEeHUTAIAaHUHA WIIN €T0 MPEIIIeCTBEHHUKOB.

[IuTOKMHUHBI Takke 00JalaloT CTUMYJIMPYIOLIEH aKTUBHOCTBIO, OHHU 00pa3yrTcs
pu300aKTepusMH, TpPUHAIISKAIUME K poxam Azotobacter, Azospirillum, Pseudomonas,
Bacillus [11-12]. Kpome TOro, MHKpOOpPraHu3MbI CIIOCOOHBI CHHTE3HPOBATh TAKXKE KHUHETHH,
3€aTUH, M30ICHTEHWIAZACHUH W HEKOTOpBIE JPYrue€ MNPOU3BOJAHBIC, IIPU ITOM, IIyTEM
IPUCOEIUHEHUS YIIIEBOIOB K MOJIEKyJe (UTOrOPMOHA, B KJIETKE PEryIupyeTcss KOHIEHTPALUs
AKTUBHBIX IUTOKUHOB.

Hanuune ruG6epesyinHOB B KyJIbTYpalbHOU XKHUJIKOCTH OaKTEpUAIbHBIX KYJIbTYpP BIIEPBbIC
Obu10 ycranoBneHo B 1965 rony Kannensconom u Komu [13].  O6pa3oBanue rud0epeinHoB
CBOMCTBEHHO PMUGUTHBIM U PU30CHEPHBIM OAKTEPHSIM — MPEACTaBUTENISIM poaoB Pseudomonas,
Azotobacter, Azospirillum, Bacillus, Flavobacterium, Clostridium, Agrobacterium [14].

YCTaHOBJIEHO UTO, CMELIaHHbIE KYJIbTYPbl pPHU300aKTepUil NPOIYLUPYIOT Oonbliee
KOJIMYeCTBO (putoropmoHoB. Tak, COBMECTHO BbIpalleHHbIe KyIbTypbl Azospirillum brasilence u
Azotobacter diacamelloi crocoOHBI  CHHTE3UpOBaTh OOJbIICE KOJHMYECTBO ayKCHHOB,
ru00epessIMHOB ¥ IUTOKUHOB, YEM YHUCThIE KYJIbTYPbI 3TUX OaKTepHil.

B mnactositiee Bpemsi HaiiJleHBI acCOIlMaTUBHBIE CUMOMOHTHI Oonee dem y 110 BumgoB
pacTeHHii, B TOM YKCIIe MHUILIEBBIX U KOPMOBBIX 3JIAKOB U OBOLIEH.

«®DmaBobakTepuH» -  Tpemapar, CO3NIaHHBIII HAa OCHOBE  aCCOIMAaTHBHBIX
a30TOGUKCUPYIOIUX OaKTepHid, TMOBBIIIAET Yypoxkail 3epHOBBIX KyabTyp Ha 0,3-0,5 T /ra;
KOPMOBBIX TpaB — Ha 1,4-1,8 T/ra; caxapHO# CBEKJIBI — Ha 6-7 T/Ta, OBOIIHBIX KyAbTYp — Ha 1,7-6
T/ra mpu pacxoge 300 r. mpemapara Ha TeKTapHyl0 HopMmy cemsH. Ilpu 3ToM ymydmaercs
Ka4ecTBO TPOMYKIIMM 3a CUeT TIOBBINICHHUS COAEp)KaHWs ChIporo Oenka Ha 1,5-2%,
acKopOMHOBOM KucToTHl — Ha 15-20%.

«Pu3osHTEpUH) - Mpenapar, MOBBIIAIOIINN ypOKail puca, 03UMON MIIEHUIBI U 03UMOU
pxu Ha 200-500 kr Ha 1 ra u cogep:kanue Oenka B 3epHe.

O6a npenapara yJIydiaroT MEHEPAJTbHBIN U BOJHBI OOMEH pacTeHU 3a CUET YCUJICHUS
MOTJIOTUTENIBHOM  CHOCOOHOCTH KOpHEH, CTHUMYJIUPYIOT pOCT pacTeHUH, MOBBIMAIT HX
YCTOMYUBOCTh K 3a00JIeBaHUSIM, TaK Kak SBISIFOTCS AHTArOHUCTaMH  (DUTONATOTEHHBIX
MHUKPOOPTaHU3MOB

«PuzosHTEpHHY, «DIaBoOAKTEPUH» W TOJOOHBIE UM TIPEMapaThl, TAKHE KaKk «ATpoQuiI»,
«Puzoarpun», Ha ocHoBe Alcoligenes paradoxus 207 u Bacillus sp., He MOTyT MOJIHOCTBIO
YIIOBJIETBOPATH MOTPEOHOCTHh PACTEHHWH B a30T€, HO TO3BOJSIOT COKPATUTH JT03bI BHECEHHOTO
yIoOpeHus B TIOYBY M CHU3UTH CTENIEHb HUTPATHOTO 3arpsizHeHust cpesl [15].

N3BecTHO 4TO, pu30C(hEepHblE OaKTEpUH CTUMYIMPYIOT POCT U PAa3BUTHUE PACTEHUH He
TOJILKO 32 CYeT 00pa3oBaHUsl OMOJIOTMYECKH aKTUBHBIX BEIIECTB, HO U 32 CUYET CIIOCOOHOCTHU K
a30TOQUKCAIMH, YIYYLIIEHHIO BOAHOTO U MUHEPAJIbHOIO MUTaHUs PACTEHUM, MPEIOTBPAILIEHUIO
WIA YMEHBIICHUIO POCTa (PUTOMATOI€HOB, Oiaronaps BO3MOXHOCTH CHHTE3MPOBATh BEIIECTBA
OaKTepUIIUIHOTO M (YHTULIMIHOTO JeicTBus [16].
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Crumynupyroiiee AeiicTBUE pU30c(hepHBIX MUKPOOPTaHM3MOB Ha POCT PACTCHUN CBSI3aHO
C aKTUBAIMEeW acCOUMATHBHOH W CHUMOMOTHYECKOH a30TopuKcalMu U (PHU3HOIOTHICCKUX
IPOIIECCOB B PACTCHMAX, YIYUIICHHEM MHHEPAJbHOTO, B TOM 4YHCIE M a30THOTO IMUTAHHUSA,
YBEIMYCHUEM HAKOTUICHHSI OMOJIOTHYECKOT0 a30Ta B HHX.

Kommiieke nmonoxutenbHbIX 3QQeKToB BIUSAHUS pU30CHEepHBIX OaKTEepuil Ha pacTeHUs U
MOYBY IIMPOKO HCIIONB3YETCS B IPAKTHKE PACTEHHEBOACTBA, a WMEHHO, B TPUMCHCHUU
OaKkTepraTbHOW HMHOKYISIIMM CEeMSH WIM O0pabOTKe pacTeHHi B TEPUOJ BEreTallHH.
[IpeamoceBHass HMHOKYIALMS CeMsH pu3obakrepusmu pomoB Azotobacter, Azospirillum,
Pseudomonas, Bacillus, Flavobacterium, Clostridium, Agrobacterium u apyrux cymecTBeHHO
CTHMYJIUPYET BCXOXKECTh M MPOPACTAHUE CEMSIH, POCT M YPOXKAWHOCTh pacTeHUil. DTu OaKTepuu
UCTIONB3YIOTCS JUII WHOKYJISIIMK PAa3IMYHBIX CEIbCKOXO3SAMCTBEHHBIX KYIBTYp:  3JaKOBBIX,
OBOIIIHBIX, 0000BBIX [17-18].

Taxke OTMEYEHO CTHUMYIHpPYIOUIee IACHCTBUE HHOKYJSIMH CEMSH SPOBOTO SIUMEHS W
noaconneunnka Oaktepusimu  Klebsiella terrigene E6 mna sHepruro mpopacTtaHust W POCT
pacrenuii [19].

WHokynsnus ceMsH pacTeHUH — CHJAEPAaTOB ACCOIMATHBHBIMU IITAMMAaMHU OaKTepuit
npUBeia K YBEIMYCHHIO BCXOXKECTH CEMSH, IJIOMIAJHN JIMCTHEB, MAaCChl KOpHEH M HaJa3eMHOM
yacTh pacteHuid. [IpubaBka ypokas TOpYHMIIBI, PEIbKM MACIMYHOM, parica, pacCYMTaHHas IO
Macce pacTeHui, coctaBuia coorBeTcTBeHHo 12-50, 15-24 u 51-129% [20].

bakrepusanus ceMsH SPOBOrO SIYMEHsS OWONpernapaToM «MUKPOTYMHUH» (OHOareHT)
Azospirillum brasilence 410 Ha AEpPHOBO-NIOI30JIUCTON IOYBE OOECIIEUMBAIO YBEIHMUYCHUE
ypoxkaiiHOCTH KyabTypsl Ha 11,0-16,4%.

[IpenmoceBHass OakTepu3alusi CEeMsH SPOBOW MIICHUIBI Npenapatamu «Puzoarpuny»
(6buoarent Agrobacterium radiobacter 204) u «PusosHTrepun» (Omoarent Enterobacte
raerogenes 30) criocobcTBOBaja MOBBINIEHUIO 3€pHOBOM mMponayknuu Ha 15,2 m 21,9%, uto
coctaBuno 4,94 u 7,14 wra ansa copta Panuss 93, 4,7 u 24,9% wnu 1,43 u 7,57 w/ra qis copra
Kosmnextusnas [21-24].

Kpome GakTepuii, pa3nmudHbIe CTUMYIISITOPEI POCTa PACTEHHUI BHIPAOATHIBAIOT U BBIICIISIOT
B OKpY’KaloOIIyI0 cpeay puzochepHbie rpUObl.

B mocnemnue roapl, B CBA3M C OypHBIM pa3BUTHEM OHMOTEXHOJOTMH BHOBH BO3PacTaeT
UHTEpeC K MUKPOCKONUYECKUM rpubam pona Trichoderma, xoTopbie SIBISIOTCS OCHOBOW st
MIOJTy9YEHHUsT OMOJIOTUYECKHA aKTUBHBIX BEIIECTB U CPEJICTB 3AIIUTHI PACTCHH.

UsBectHo, uto Trichoderma cuHTe3upyer pasiaudHble MeTaOOMHUTHL: (aKTOPHI pocTa
(ayKCHHBI, TUTOKUHBI U STHIJIEH), OPTaHMYECKUE KHUCIOTHI, BHYTPUKIETOYHbIE aMHHOKHCIIOTHI,
BuTaMuHbl © cBbimie 100 anTHOHOTHKOB. ®uroropmonsl Trichoderma (LUTOKUHHUHBEI),
OTBEYAMOIINE 32 CTHUMYJSAIUI (PU3HOIOTHYECKHX TIPOIIECCOB PACTCHHH, TOCTYMAlOT B
pacTUTENbHBIH OPraHu3M M MPUBOAAT K OoJjiee akTMBHOMY ero pasutuio [25]. Ilpu usydyenun
BJIMSIHUSL KYJIbTYpalIbHOM skuaKocTH Trichoderma viride Ha pocT ropoxa 0oTME4eHO, YTO JaHHBIH
IITaMM YBEJIMYMBAET POCT KOPHEW 7-THEBHBIX MUKPOpACTeHUH (IPOpOCTKOB) B 2,5 (2,3) pa3za no
OTHOIIICHUIO K KOHTPOJIIO [26].

Crumynmupyroumii apdexr rpuda Trichoderma asperellum M 99/5 oGHapyxuBaics yxe Ha
CaMbIX paHHUX CTaJHsSIX Pa3BUTHs PACTCHH, HAaYMHAS C NMPOPACTAHUS CEMsH, YBEIMYHMBAs HX
DHEPIUI0 TpopacTaHust M BCXOXKecTb. ['puO  OKaspIBaeT CTUMYyNMpYyIolee JeicTBUe Ha
HaKOIUICHHE XJIOpO(HIUIa pacTeHHEM, a TaKKe yBEITMUEHHUE COJCPIKaHUS YIIIEBOJIOB M OEIKOB.
Buecenne rpu0oB 3TOro poja B pusocdepy 3HAUUTENBHO AKTHBU3UPYET MHOTHE (EpMEHTHI
pacTeHMd — WHBEpTaly, KaTailaly, aMmmiasy, ypeasy, YBEIMYHBACT WHTECHCHBHOCTh
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX IPOLIECCOB, (OTOCHMHTE3 M TMOTJIOMIEHUE MHUTATEIbHBIX
9JIEMEHTOB KOpHEBOW cucremoii. Kpome Toro, rpubbi poma Trichoderma oxa3ssiBaroT
MOJIOKHUTEIBHOE BIMSHUE Ha MPOIYKTUBHOCTh PACTEHHM: MOJ MX JCUCTBHEM YBEIWYHBACTCS
o0I11ast ¥ MPOYKTUBHAS KyCTUCTOCTh, KOHEUHAs YPOKalHOCTh, Macca 3epeH [27-29].

K cuHTE3y rOpMOHOB CITIOCOOHBI U JAPYTHE Pa3iUYHbIC MOUYBEHHBIE TPUOBL. Y CTAaHOBJICHO,
yro riayomHHas KyabTypa Aspergillus niger, npu HCMONB30BaHHH  OOIIEH3BECTHOTO
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NPE/IIECTBEHHUKAa MEBAJOHOBOM KHCIOTBI B KOHIIEHTpauuu 10 60 MKM, CHOCOOCTBYET
MIPOIYIIUPOBAHMIO B Cpejie THOOEPEITMHOBOM KUCIIOTHI M YBEITMUYeHUI0 Onomaccel rpuda [30].

B xynbrypaneHOW kuakoctu rpuba  Penicillium citrinum  oOHapykeHbl HOBBIC
METa0O0IUTHI ¢ aKTUBHOCTHIO (PUTOrOpMOHOB. VX XMMHYECKHE CTPYKTYpPbl ObLIM ONpENENeHbl C
UCTIOJIb30BAHUEM PA3IUYHBIX XPOMATOTrpaUYECKUX U CHEKTPOCKONMUYECKHX METOOB, B TOM
yucie rereposaepHoro SIMP. Bce oHu sBIAIOTCA NPOU3BOJHBIMM H30KyMapuHa: OJIHO
COCIMHEHHUE, COCTOfAIIee M3 JBYX Koiiel, moiyuusio HazBaHue ckiepotuHun C (CkC), a
OCTaJIbHbIE TPH, BKIIOYAIOLIME 10 TPH KOJblla, Ha3BaHbl HuTpuHosiakToHamu (Llm)A, B u C.
Merta6onutsl (L[M)A u CkC cTUMYIHPYIOT POCT KOPHEW NPOMOPLUOHATBHO KOHIEHTpAIUU B
nuariozone 3-300 mr/m; L[nB, Hao6opoT, B koH1eHTparuu 300 Mr/J1 MOTHOCTHIO MOAABISAET POCT
kopHeit, [[nC Ha poct kopHeii He Bauer [31].

B Slmonmm Beimenmmm rpu6 Penicillium brevicompactum, crocoGHBIN — mpoayIupoBaTh
coenuHeHus «bpeBukoMnaHuHb» A U B, gBisomnecs HOBbIMU PETYNISTOPAMU POCTa PacTEHUN
[32].

Hogeiii npenapar «Mumnepur» co3naH Ha ocHoBe sHmodutHoro rpuba Myceliasterilia,
OpeHa3HayeH i1 CTUMYJSIIMM pOcTa M Pa3BUTHUSA PACTEHUM, a TakKe IMOBBILICHUS HX
PENpPONYKTUBHOTO TMOTeHIMana. llpemapar mnpenacrtaBiusieT coOOil CTEpUIIBHBIN, JTHOQUIBHO
BBICYILIEHHBIH MPUPOAHO-COATAHCHPOBAHHBIA KOMIIJIEKC OMOJIOTMYECKH aKTHBHBIX BEIIECTB, B
COCTaBE€ KOTOPOro OOHAapyX eHbl caxapa, aMHUHOKHCIOTBHI, >KUPHBIE KHCIOTbHI, (PUTOrOPMOHBI,
TaKue KaK IUTOKUHUHBI, THOOEpEIINHBL, ayKCHUHBI.

[Tpenapat «Munedut» obnamaer 600N FPPEKTUBHOCTHIO MPH MAIBIX KOHIICHTPAIUSIX
(10-100 ppm), coBMECTHM C CYIIECTBYIOIIMMH TEXHOJOTHSIMH BO3/CIBIBAHHS U 3allUThI
CEJIbCKOXO3SUCTBEHHBIX KYyIbTyp. OOpaboTKa pacTeHHI OCYIICCTBIISCTCS MyTEM 3aMavdHBaHHS
ceMsiH u/uiu onpsickuBaHus. OOpaboTka ceMsH npenaparoM «Muieur» MoBbILIAET MOJIEBYIO
BCXOXKECThb, MPOAYKTUBHYIO KYCTHCTOCTh Yy 3JIaKOBBIX PpAacTEHHH, YCKOpSET HaKOIUIEHHE
6uomaccel. HauGonpmuit 3¢ddexkr Ouoctumynsanuu HaOIr0AaeTcsl MpU  HEOIarompHsITHBIX
YCIIOBMSAX /7Sl BBIPALIIMBAHUS PACTEeHUN: OeTHBbIE MOYBBI, HEXBATKA BJaru, HaJIMYUe Pa3InYHbIX
AHTPOTIOTEHHBIX 3arpsizHuTeneit [33].

BoisiBieHbI HemaToreHHbie mTamMMbl Fusarium moniliforme — 2 u Fusarium moniliforme—
5, okaszpiBaronive rud0epeuIMHNOoA00HOe JeiicTBUe Ha pacTeHus. B pesynbTare u3ydeHHs
OMOXMMHUYECKHUX CBOICTB IITAMMOB, MIOKAa3aHO HAJIMYHUE B SHJO- U IK30 - METaboIMTax rpuboB
rub0epemioBoit kucnoTsel 'Kz, mposiBisitomiell BbICOKOE POCTCTUMYIUpYIOILEe NEHCTBUE Ha
IpOpocTKH KyKypy3bl copra K-945 u xsonvatHuka copra Hamanran-77. YcraHOBIEHO, 4TO
npeamnoceBHas o0paboTka ceMsiH xjomuaTtHuka U Kykypy3sl 0,01%-HbIM pacTBOpOM mpemapara
F. moniliforme — 2 B koMOWHAIMK ¢ KOPHEBOM MOJIKOPMKOW CaMOro Ipenapara B YCIOBHSX
BEreTAllMOHHBIX M IMOJIEBBIX MEJKOJEISHOUYHBIX OIBITOB, MMEET BBICOKOE CTUMYJIHUpYIOLIee
NeficTBUe Ha pOCT, pa3BUTHE KYyKypy3bl M xyomuaTHuka. Ilpu »TOoM mpubaBka ypoxas
COCTaBJIsIeT 6,5 11/Ta 1Mo CPaBHEHHUIO C KOHTPOJIbHBIM BapuaHTOM [34].

Hcxons W3 MpencTaBIEHHOIO MaTepualla, OYEBHIHOM ABIAETCA IEPCHEKTUBHOCTD
IpOBEJEHUS pabOT, PaCKPHIBAIOIIUX BO3MOXKHOCTH MOMCKA M MCIOJIb30BAaHUS HOBBIX IITAMMOB
puzochepHbIX 6akTepHii ¥ rpuOOB B MPAKTUKE PACTEHUEBOICTBA.

[IpuMmeHeHre mpenapaToB Ha OCHOBE POCTCTUMYJIMPYIOIIUX OakTepuit U rpruOOB MO3BOJIUT
CHU3UTh XHMMMUYECKYI0 HAarpy3Ky Ha DKOCHCTEMBI, BCIEACTBHE YMEHBIIECHUS KOJIMUYECTBA
MPUMEHSIEMBIX MUHEPAJIbHBIX YAOOPEHUH U XUMUYECKUX CPEJCTB 3aIIMThl PACTCHUM, IPUBEIET
K ITOBBILIEHUIO YPOKAHHOCTHU U YJIYUIIEHHIO Ka4eCTBA HKOJIOTMUECKH YMCTON MPOAYKLIUN.
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[lony Makamama MUKpOOPTaHU3MIECPIIH 6CYy KapKBIHIBUIBIFBIHBIH OCJICEHIUIITIHE KOHE OJIapIbIH
OMOJIOTHSUIBLIK OCJICeHII 3aTTaplibl CHHTE3/ICHTIH MOCENEeCiHe apHalFaH oAcOu MoliMeTTep OepiireH.
Pseudomonas, Azotobacter, Azospirillum, Enterobacter, Bacillus sxone Flavobacterium 6akrepusinapapiya
TypJepl KWHETWHI, 3€aTHH[I, W30TCHTAHWIAJSHUH], WHAONHMI CipKe KBIIIKBUIAL KoHE Oacka ecy
KOCBIHJIBLIAPIbl CHHTE3]Iey KaOilIeTi KOpCeTiIreH.

TykbIMIapAbIH OHIM-ecyiHe XoHE OHIMIUTIriHe puzocdepalblk MUKPOOPTaHU3MAEPAiH KapKbIHIBI
acepi eCIMIIKTEp/eri acCOIMATHBTI JKOHE CHMOWOTHKANBIK a30T(HKCAIUIaHybIHBIH aKTHBTEHYIMEH
JKoHE (PH3HOJIOTHUSIIBIK TPOIECTEPIMEH OalIaHBICTHUIBIFEI OaKaFaH.

Trichoderma, Penicillium, Aspergillus, Mycelia sterilia, Fusarium canpipaykyiakrap TypIepi,
puzocdepanblk OakTepusuiap CHUSAKTHl ayKCUHAEPHl, [MUTOKWHUHAEPAl, OPTaHUKAIBIK KBIIKBUIIAP/IBI,
aMUHKBIIIKBUIIAPBI, JOPYMEHIEPi, THOOepeInHHAep Al KoHe Oacka ecy 3arTaplbl IPOAYICHTTEYTe
KaOlIeTTiIIr KOpCeTiIreH.

N. EE BEKMAKHANOVA, O. N.SHEMSHURA, A. L.SEITBATTALOVA,
G. AMOMBEKOVA

SNE “Institute of microbiology and virology” SK MES RK, Almaty, Kazakhstan

THE GROWTH STIMULATING ACTIVE OF RHIZOSPHERICAL
MICROORGANISMS

Summary

In this form of article are shown literature data devoted to the question, growth stimulating
activities of microorganisms and synthesizing by biological active things. Shown that bacterium
Pseudomanas, Azotobacter, Azospirillum, Enterobacter, Bacillus and Flavobacterium are able to
synthesis kinetin, zeatin, isopeniladin, endolilacetic acid and other growing connections.

Mentioned that, stimulating activities of rhizospheric microorganisms to growing of seeds,
growth and productivity is involved with an intensification associative and symbiotically nitric- fiction
and physical activities of plants.

Shown that, fungi cultures Trichoderma, Penicillium, Aspergillus, Mycelia sterilia, Fusarium
such as rhizospherical bacteriums are able to produce things such as auxins, cytokins, organic acid, amino
acid, vitamins, gibberllins and other growing things.

Key words: rhizospherical microorganisms

Many microorganisms are associated with plants, which are able to synthesis things of
phyto-hormone nature, which are important for them to its own evolution, also for setting
connections with plants and with other soil organisms.

Foundation of hormone such as auxins, cytokins, gibberellins,abssithic, salicylic, jasmine
acid one of the most important qualities risospherical, epiphytic and symbiotic bacterium which
are stimulate the growth of plants [1-3].

Plant hormones help to plants to formulate the best root system, also activated
metobolical functions of cells and increase coefficient of absorbing water and nutrient with a lot
quantities, besides they increase not only stability of plants to disease, and also let them to past
more sensible stages to pathology in their early stages.

Microorganisms with low level of phyto-hormone for example auxins cannot to
influence to growing process of plants, which proved importance of participation of hormone to
growing activities rhizospherical microorganisms [4].

Known, that bacterium Bacillus are able to stimulate growing of pants and by this they
use L-tryptophan root excretions for producing their own auxins. Analysis of the auxins in the
culture liquid B. subtilis 4-13 which took part with help of HPLC showed that besides indole-3
acetic acid (IAA) in it discovered indole-3-lactic acid and indole -3 acetamide which formed on
the way of biosynthesis IAA, and also indole-3-carboxylic and indole-3-aldehyde which are
products of degradation IAA [5].
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The most intensively B. subtilis 4-13 produced a 3-indolyl aldehyde and indole-3-lactic
acid. Part of IAA in total faction of the auxins are 7,8%. Besides, analysis of metobolits from
series B. subtilis showed that this kind of bacilli is characterized by able to synthesis of hexane
antibiotics connected with double connection and the whole series of cyclic lipopeptids with
different chemical structures [6]. May be, antifungal metabolites from the culture B subtilis 4-13
belong to this groups of antibiotics.

One of a recently exploitation of All Scientific Research Institute Agriculture
Microbiology is wide demanding by famers is a biological preparation extrasol which used in
the capacity of microbiological fertilization growth stimulator of Bisolbi San, registered as
fungicide, which is mordant of wheat seeds [7]. Basis of this preparation made of culture
rhizosphere bacterium Bacillus subtilis 4-13.

Known that rhizobacterium which to the culture Azotobacter, Azospirillum, Enterobacter,
Klebsiella which synthesis IAA from triptophan by indolil-3-pyrovine acid and indolil-3-acetic
aldegid.

Epiphytic and rhizosphere microflora of plants take the most important rule in becoming
triptophan which contain in roots exudation, to IAA [8-9].

The culture of extract, Arospirillum brasilence evolved like auxin things (phenyl acetic
acid). Synthesis in bacterium takes with activity of indole-3 pyruvate decarboxylase, which is
the main ferment in biosynthesis [10]. Shown that, biosynthesis of phenyl acetic acid with
bacterium takes only in case with phenylalanine or its predecessors.

Cytokines also possess with stimulating activities, they are formulated with
rhizobacterium which are belong to the type of Azotobacter, Azospirillum, Pseudomonas,
Bacillus [11-12]. Besides, microorganisms are able to synthesis, also Kkinetin, zeatin,
izopenteniladenin and other producible in this way joining carbohydrates to phyto hormone
molecule, in cell regulated concentration of active cytokine.

Presence of gibberllins in the culture liquid of bacterium cultures, was set up at fist in
1965 year by Kasnelson and Koli [13]. Formulating of gibberllins peculiar to epiphytic and
rhizosphere bacterium which are belongs to culture Pseudomonas, Azotobacter, Azospirillum,
Bacillus, Flavobacterium, Clostridium, Agrobacterium [14].

Fixed that, mix culture of rhizobacterium produces more phyto -hormones. So co-
cultures of Azosprillum brasilence and Azobacter diacameloi are able to synthesis more auxins,
gibberllins and cytokines than pure culture of this bacterium.

In that time are found an associative symbionts more than from 110 types of plants,
including food and scull grasses and vegetables. Preparation was made on a basis of associative
nitrogen-fixative bacterium — “Flavobabacterin” increase the grain harvest to 0,3-0,5ton to 1
hectare, grasses to 1,4-1,8 ton to hectare, sugar-beets to 6-7 ton to 1 hectare, vegetables to 1,7-6
ton for 1 hectare, in consumption 300g of preparation for hectare rate of seeds. Also improved
quality of production because of increasing of raw proteins to 1,5-2%; ascorbic acid to 15-20%.

“Rhizoenterin” another preparation increase rice harvest, winter crops wheat rye to 200-
500kg for lhectare, and content of protein in crop. The both preparation improve mineral and
water metabolism of plant because of absorbent intensification abilities of roots, stimulate
growing of plants, increase their stability for disease, because they are antagonists of a
microorganisms -phytopathogens.

“Rhizoentrin”, “Flavobacterin” and similar preparations: “Agrofil”, “Rizoagrin”, on the
basis Alcoligenes paradoxus 207, and Bacillus sp. IT don’t satisfied all needs plants in nitrogen,
but let to reduce the dose of carrying manure in soil and decrease the stage of nitrate pollution of
the environment [15].

Known that, rhizospheric bacterium stimulate growing and evolution of plants not only
because of biological formulation of active things, and because of abilities to nitrogen fixation,
improvement water and mineral nutrition of plants, averting or decreasing of growth of
phytopathogens thanking for an opportunities to synthesis things like bactericidal and fungicidal
activities [16].
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Stimulating activities of rhizosphere microorganisms to the growth of plants are
connected with activation of associative and symbiotically nitrogen fixations and physiological
processes of plants, improvement of mineral and nitrogen nutrition, increasing of accumulations
of biological nitrogen in it.

Complex of affirmative effects influence of rhizosphere bacterium to plants and soils are
wild used in practice of plant growing and exactly in a using of bacterial inoculation of seeds or
claboration of plants during vegetation. Fore sowing inoculation of seeds with rhizobacterium
from cultures Azotobacter, Azospirillum, Pseudomonas, Bacillus, Flavobacterium, Clostridium,
Agrobacterium and others substantively stimulate germination and growing of seeds; growth and
plant productivity. These bacterium are used for inoculation of different agriculture — cereal,
vegetable, siderite, bean [17-18].

Also noticed that stimulating activities of inoculation seeds of spring barley and
sunflowers with bacterium Klebsiella terrigene E6 to the energy of growing and raise of barley
from sort of Zernograd 321 [19].

Inoculation of seeds — green manure which associated with culture of bacterium made
increase in seeds, size of leaves, mass of roots and over ground parts of plants. An increase to
harvest such as mustard, olive radish, rape which are calculated for mass of plants made up
accordingly12-50, 15-24, and 51-129 % [20].

Bacterization of spring barley seeds with bio preparation microgumin (bio agent)
Azospirillum brasilence 410) to sod-podzolic soil provided increasing of productivity culture to
11,0-16,4%.

Fore sowing Bacterization of spring wheat seeds with preparation of «Rizoagrin» (bio
agent Agrobacterium radiobacter 204) and «Rizoenterin» (bio agent Enterobacter aerogenes 30)
help to increase corn productions to 15,2 and 21,9%, that made 4,94 and 7,14 c/ha for sort Early
93, 4,7 and 24,9% or 1,43 and 7,57 c/h for sort Collective [21-24].

In spite of bacterium, different stimulators of growing plants produce and evolved to
environment rhizospheric fungi.

In last years, according with rapid developments of biotechnology interest increase to
microscopically fungi from culture Trichoderma which is the basis for getting biological active
things and resources for protecting plants.

Known that Trichoderma synthesis different metobolites: factors of growing (auxins,
cytokines and ethylene), organic acids, intracellular amino acids, vitamins and over 100
antibiotics. Phytohormones Trichederma (cytokinis) which are responsible for stimulation of
physiological processes of plants are entered vegetal organism make its evolution more active
[25]. During study of influence culture liquid Trichoderma viride to growth of pea, noticed that
this culture increase growth of the roots 7 day (sprouts) micro plants to 2,5 (2,3) more in term to
control [26].

Stimulating effect of the fungus Trichoderma asperellum M99/5 was revealed in early
stages of evolution of plants, beginning with sprouting of seeds increase their energy of
sprouting and germination. Fungus make stimulating actions to accumulation of chlorophyll to
plants, also increase content of carbohydrate and proteins. Entering of fungus of this culture to
rhizosphere greatly activated many ferments of plants — invertase, catalase, amylase, urease
increase the intensity of oxidize- reconstruction processes, photosynthesis and absorbing of
nutritious elements of root system. Also fungi from culture Trichoderma make good influence to
production of plants: by their action increased total and productive bush, final yield, mass of
seeds (27-29).

Other different soil fungi are able to synthesis hormones. Fixed that, deep culture
Aspergillus niger in using wild known predecessor of mevalonic acid in concentration 60 mkm
help to produce gibberellic acid in environment and to increase bio mass of the fungus [30].

In culture liquid of fungus Penicillium citrinum revealed new metabolites with active
phyto hormones. Their structure were appointed with using of different chromatographic and
spectroscopic methods including nuclear magnetic resonance (NMR). They are all derivative
isocoumarine: one connection consist from two rings which take name sclerotinin C (SkC) and
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other three consisting from three rings named cytrinolactons (CI)A, B and C. The metabolites
(CI) A and SKkC stimulate growth of roots proportional concentration in range 3-300mg/I (CI)B,
on the contrary, in concentration 300 mg/l put down completely growth of roots, (CI)C hasn’t
an influence on growth of roots [31].

In Japan marked out fungus Penicillium brevicompactum, which is able to produce
stimulating growth of plants connection. “ Brevicompanins A and B” which are new regulators
of growth of plants [32].

New preparation “Mitsefit” assigned for stimulating growth and evolution of plants, also
an increase of their reproductive potential was made of on a basis endophyty fungus Mycelia
sterilia. Preparation is sterile leophily dried natural balanced complex biological active things,
in mixture which revealed sugar, amino acid, fatty acids, phytohormones such as cytokinins,
gibberllins, auxins.

Preparation “Mitsefit” has great effect in a little concentration (10-100 ppm), combine
with presence technology culture and protect of agriculture. Refinement of plants put into
practice by the way of soaking seeds and/or spraying. Refinement of seeds by preparation
“Mitsefit”, increase germination, productive bush of cereal plants, speed up accumulation of bio
mass. The most effect of biostimulating observed during unfavorable condition for growing of
plants: poor soil, lack of moisture, presence of different anthropogenic pollutants [33].

Discovered that non-pathogenic strains of Fusarium moniliforme -2-and Fusarium
moniliforme -5 providing like gibberelin activity to plants. In conclusion of studying bio
chemical characteristics of culture showed that in endo- and exo-fungal metabolites have
gibberllic acid GA3, which showed high growth of stimulating activities to sprout of maize of
sort K-945 and cotton Namangan-77. Found that pre-sowing seed cotton and maize with 0,01%
solution of  F. moniliforme-2 combining with root feeding this preparation in condition
vegetation and field piece of woodland experience, have high stimulating action to growth,
evolution of maize and cotton. In this the productivity made up 6,5 c/h with comparing to control
variation [34].

From these materials obviously is perspective of having work, which opens opportunities
of search and using new cultures of rhizosphere bacterium and fungi in practice of plant
growing.

Use of preparations on basis of stimulating bacterium and fungi help to decrease
chemical load to ecosystem in consequence of decreasing of quantity using mineral manures and
chemical resources of plant protection, carried out to an increase of productivities and
improvement of ecological qualities of pure productions.
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