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IIpoananmsmpoBaHbl JaHHBIE JUTEPATYPHI U COOCTBEHHBIE MCCIEOBAHUA aBTOPOB IO CO3MAHUIO KOM-
IJIEKCHBIX MUKPOOHBIX IIPEapaToB U UX IPUMEHEHUIO B CeJIbCKOX03AMCTBEHHON IPaKTUKe ¥ 30eKKUCTaHA.
Buorexmosiornu Ha 0CHOBE MECTHBIX BBICOKOA(D(EKTUBHBIX IIITAMMOB MUKPOOPIraHN3MOB IIO3BOJININ Pa3-
paboTaTh aJbTEePHATUBHYIO CTPATEIHMI0 dKOJOTUUECKU YCTOMUYMBOTO 3€MJIEII0Jb30BAHUSA, OCHOBAHHYIO Ha
YACTHUYHOI 3aMeHe XUMUKATOB MUKPOOHBIMHU IIperrapaTaMu.

Cosmanme HOBBIX BUIOB OMOIIpeIapaToB — MHUKPOOHBIX KOMILJIEKCOB M3 MECTHBIX OaKTepUATbHBIX
IIITAMMOB, CIIOCOOHBIX JIYUIIIE COXPAHATH CBOM OCHOBHBIE CBOMICTBA B 9KCTPEMAJILHBIX YCIOBUAX, ABJAETCA
MEePCHEeKTUBHLIM I10 CPABHEHUIO C IIPMMEHEHNEM UMIIOPTHBIX IIPeIapaToB M IIPEACTABJsIeT OOJIBIIION Teo-
peTuuecKuii 1 IpPaKTUUYECKUI MHTepec.

Knrouesvle cnosa: KOMILIEKCHBIE MUKPOOHBIE TPerapaTsl, pusocdepHbie 0aKTePUN, CTUMYJIUPYIOIE

POCT pacTeHMUI.

Kax msBecTHO, MUKPOOHBIE IIpemapaThl
IPeACTABJIAIT CO0OM JKUBBIE KJIETKM, CEJIEK-
IUOHUPOBAHHBIE IO IIOJIEBHBIM CBOMCTBAM
MUKPOOPTaHM3MOB, a TaK)Xe IPOAYKTHI UX
mMeTaboM3Ma, KOTOpPbIe JMOO HAXOLATCSA B
KYJIbTYPaJbHOH KUIKOCTH, JuO0 amcopoupo-
BaHBI HAa HeHUTPaJbHOM HocuTesie. Takoil mpe-
mapar JaeT BO3SMOMKHOCTh CO3AaTh OTPOMHYIO
KOHIIEHTPAI[UIO MOJIE3HBIX (POPM MHUKpPooOpra-
Hu3MOB (B 1 Mt mytm 1 T mpenapara coep:KuTcs
1o 1-5 MJapa. KiIeTok 6aKTepuii). 3a cUeT 9Toro
BHECEHHbBIE MUKPOOPTAHNU3MBI MOTYT YCIIEIITHO
KOHKYPUPOBATH C a00PUTeHHOII MUKPOQJIOPOit
¥ 3aXBaTBHIBATH 9KOJOTHUUECKUWEe HUIIHU, ITPEI0-
craBsyisgeMble UM pacTeHueM [1].

Teorpacdusa pacupemeneHuss MHUKpoopra-
HU3MOB 3aBUCUT OT KOMILIEKCA 9KOJIOTUUECKUX
(aKTOpPOB: BIAXKHOCTH, THUIIA cyOcTpaTa, KUC-
JIOTHOCTHU, TeMIIEPATypPhl, 3aCOJIEHHOCTH TIOUYB
u T. 1. [2]. I3BecTHO, UTO [JIs IIOYB XapaKTep-
HBI pasHbIe acconuanu (KOMIIJIeKChl JOMUHM-
PYIOIINX TOUYBEHHBIX MUKPOOpPTaHu3mos) [3].
IToaTomy B KauecTBe 00'beKTA MUKPOOHOU T'e0-
rpaduu 1esecooopasHo UCIOJIb30BAThH He O1O0-
JOTUYECKUUN BHUJ, a MUKPOOHOE COOOIIEeCTRBO.
B mpoiecce sBosioniuu B pasyiMYHBIX THUIIAX
IOYB B 3aBUCUMOCTHU OT 9KOJOTHUUECKUX U aH-
TPOIIOTEHHBIX (PAKTOPOB CIIOKUIIUCH CIIEIU(PU-
YyecKure MUKPOOMOIIEHO3bI, B KOTOPBIX COCYIITe-
CTBYIOT MUKPOOPTAHU3MBbI, IPUHAAJIEKAIIIE K
PasIUuYHBIM TAKCOHOMHUUYECKUM U (DU3UOJIOTH-
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yecKkuM rpynmnam. Cpeau HUX BCTPeUYaroTCa KakK
IM0JIe3HbIE, TAK U OTPUIATEIBHO BIUAIOIIVE HA
pacTeHUA MUKDPOOPTaHU3MBI.

CosmaHne MUKPOOHBIX KOMILIEKCOB 13 arpo-
HOMUYECKHU TOJIE3HBIX IIITAMMOB MHKPOOPTa-
HU3MOB M ofborallleHre UMY IMMOUYBLI C IEJbI0
HaAIpaBJIEHHOTO BO3AeHCTBUS Ha IPOTEKAOIIe
B Hell IIPOIlecChl IIpeACTaBJIsAeT OOJBLIION Ha-
VUYHBIN U TpaKkTUuuecKkuii nurepec [4—6]. IIpe-
mapaTsl IOJUBAJIEHTHOTO NeHICTBUA HA OCHOBE
KOMIIO3UIIUI MUKPOOPTaHU3MOB 1 OMOJIOTHYE-
CKU aKTUBHBIX BEIECTB IPU YCJIOBUU dKOJIOTO-
(pusmos0TMUECKOM COBMECTUMOCTH OaKTepuii u
UHANBUAYAJTHHOTO KOMILJIEMEHTapPHOT0 ITo00pa
KOMIIOHEHTOB OTJIMYAIOTCSA OOJIBIIIEN cTabmIb-
HOCTBIO 1 3(p(PEeKTUBHOCTHIO B PA3HBIX arPOKJIN-
MaTudyecKux ycaoBuax [7—10].

B cocTaB TakmX MHOTOKOMIIOHEHTHBIX IIpe-
IIapaToB MOTYT BXOJUTh CUMOMOTUYECKUE, ACCO-
IUaTUBHBIE U PU3ochepPHbIe MUKPOOPTaHU3MBI
[11,12]. IIpu sTOM cenyeT YUUTHIBATD, UTO HA
COO0ODIITeCTBO MUK POOPTAHN3MOB KOPHEBOH 30HBI
BIUSHNUE PACTEHUS-X035NHA CUIbHEee, YeM BJIH-
sTHUe a0MOTUYeCKUX (DAKTOPOB CPeIbl OOUTAHUS
[12]. MuEOTHE HCCIe[oBaHUA B 00J1aCTH CO31a-
HUA MUKPOOHBIX IPENIaPaTOB CBUIETEIbCTBYIOT
0 TOM, UTO IIPABUJIbHO BEIOPAHHBIE U IPUMEHEH-
Hble MUKPOOHBIE IIPemapaThl MOJOMKUTEIbLHO
BIUAIOT Ha OMOXUMUYECKYIO aKTUBHOCTH ITOUB.

CosnaHue OuompemnapaToB KOMILJIEKCHOTO
IefiCTBUS, OMHOBPEMEHHO BKJIIOUAIOIUX CBOTi-
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cTBa OMOymoOpeHUIl M (PYHTUIIUIOB, WHCEK-
TUIUI0B, JaeT BO3SMOYKHOCTh peIliaTh MHOTHE
npo6jieMbl OMOJIOTUUYECKOI 3aIlUThI PACTEHUHN
¥ TIOBBIMIATH KAaUueCTBO KOHEUHOM MPOAYKIINHU
(oBoimeii, GpyKTOB, IJOAOB, TPaB U (pypaka
IJIs1 JKUBOTHBIX), a TaKsKe yJydIllaThb COCTOS-
HUe II0YB, T. €. IJIoJopoaue. B cBoO ouepen,
9TO IPUBOAUT K COKPAIEHUI0 MU HUCKJIIOUEe-
HUIO UCIIOJIb30BaHUS XUMUYECKUX CPEACTB 3a-
IUTHI PACTEHUN — repOUIUA0B, PYHTUIIUIOB,
a TaKyKe MUHEePAJbHBIX yA00peHuii. B pe3yib-
TaTe CHUKAETCS HarpysKa Ha IO0UYBY, B YacCT-
HOCTH Ha arpoiojie3Hble MUKPOOPTAHU3MBI,
XUMUUYECKUMHU CPEACTBAMU. OTO TAKIKe IMOBBI-
maeT 6MOJOTUUYECKYI0 aKTUBHOCTH IIOUBLI 34
cUeT yBeJUUEHUA KOJUUYECTBA MOJIE3HON MU-
KpodJIophI, CJIeq0BaTeIbHO, U IIOYBEHHOE IIJI0-
mopoxue [7, 10, 13, 14].

Yarme Bcero AJis co3gaHusA O0aKTepUab-
HBIX IIperapaToB, CIIOCOOCTBYIOIIUX ITOBBIIIIE-
HUIO TPOAYKTUBHOCTU CEIbCKOX03ANCTBEHHBIX
KYJAbTYP, UCIOJb3yIOT MUKPOOPTaHU3MBI —
npencraBuTelsieii cemeilictBa Rhizobiaceae,
a Takike pomoB Azotobacter, Bacillus, Pseudo-
monas, Agrobacterium, Azospirillum. Taxkue
mpemnaparbl 3KOJIOTHUUYECKU Oe30macHBbI, II0-
CKOJIBKY CO3JJaHbl Ha OCHOBE MUKPOOPTAHUS3-
MOB, BBIJIEJIEHHBIX W3 IMIPUPOAHBIX 00HEKTOB.
IIpu moxbope KyJbTYyp B KaueCTBE OCHOBEI
MOHO- MJIM KOMIIOBUITMOHHBIX IIPEnapaToB OT-
IAloT MpeANouYTeHHe IITaMMaM, CIOCOOHBIM
ONPOAYIMPOBATh OMOJIOTUUYECKU AaKTUBHBIE
BeIlleCTBa, NPOABIATH (pocphaTa3HyIO0 aKTHUB-
HOCTh, PUKCHUPOBATH a30T aTMOC(ephbl, TOLaB-
JISATHh pasBuUTHE PUTOTATOTEHOB U CTUMYJIUPO-
BaTh (hopmupoBanue pacrenuit [15—20]. IIpu
9TOM OTOOPAHHBIE MUKPOOPTAHU3MBI JOJIKHBI
06J1aaTh KOJOHUBUPYIOMIEN aKTUBHOCTBHIO 110
OTHOIIIEHNIO K KOPHEBOI CHCTeMe pPaCTeHUH
U CIIOCOOHOCTBIO COCYIIECTBOBATH B UX PHUB0-
chepe [21, 22]. OpdheKTUBHOCTL B3aUMOJEH-
CTBUS MHUKPOOPraHU3MOB-UHOKYJIATOB C pa-
CTeHUEM-XO3SIMHOM OIIpeesigeTcs He TOJbKO
UX JEeKTUHYTJIeBOAHLIM B3aMMOJeNCTBUEM,
HO U IJIOTHOCTBIO IMOmyaAnuu (3p(pekT KBOpPy-
ma) [23].

ITosno:xuTenbHOEe BO3aelicTBue puaocdep-
HBIX OaKTepuii, CTUMYJUPYIOIIUX POCT pa-
creaunit — PGPR (plant growth-promoting
rhizobacteria), Bo3M0OXHO TOJIBKO IPHU YCJO-
BUU YCIIEITHON KOJIOHUBAIINY OAKTEePUAMU PU-
3ochepsl mian puiaochepnl. Hanbosiee BadKHEIMUT
(hakTOpamMu, BIAUAIOINIUMUA HA KOJOHUIAIUIO
ICeBIOMOHAaIaMU PACTeHUI, ABJIAIOTCS CIIOCO0-
HOCTBb 0aKkTepuil K aare3uu (IPUKPEIJIeHU0) K
IMOBEPXHOCTU KOpPHeIi, XeMOTaKCUC pu3obaKTe-
puii B HAIIpaBJeHUU KOPHEBBLIX DKCCYIaTOB U
nmpuemjaeMas CKOPOCTh Pa3MHOMKEHUA O0aKTe-

pUaIbHBIX KJEeTOK. Kpome TOro, [1/is1 BEIXKUBA-
HuA B pusochepe u puaochepe 6aKTePUU JOJIK-
HBI OBITH YCTOMUYUBEI K AEHCTBUIO PALA DH3NMOB
(mepokcumassl, MPOTEa3bl) UJIU TOKCUUHBIX
coenuueHnii ((peHOJIbHBIE META0OJIUTEI PacTe-
HUI), a TaKKe 00J1aJaTh B HEKOTOPBIX CIyUYasIxX
0CMO- MJIM XOJIOZOTOJepaHTHOCTbIO. Ciocob-
HOCTHh OAKTEepPUH K KOJOHHUBAIUU PU3ochepsbl
omnpeaeasieTcsa OOJBIIIUM KOJUYECTBOM I'€HOB,
HEKOTOPbIe 13 KOTOPBIX UAEHTUPUINPOBAHBI
[23]. XoTa MexaHUBMBI UX AeHCTBUA TOJIBKO
BBISICHAIOTCSA, YCTAHOBJIEHO, UTO MCIIOJb30Ba-
HIe 9THUX I'eHOB IPKY KOHCTPYUPOBAHUU IIITAM-
moB PGPR moBEIIIaeT crioco0HOCTD MOCTIEIHNX
K KOJIOHUBAIIUU.

Muorue mrammel PGPRP npoaynupyioT
AHTUOMOTUKY, ITOJABJIAIONINE NN 3aMeaJIAI0-
IIe POCT U pa3BUTHUE (PUTOIATOTeHHBIX I'PIOOB
u 6aKTepuii. ITU IMITAMMbI 00Pa3yIOT OJHO U
HECKOJIbKO BEIeCTB aHTUOMOTUYECKOTO pAIa,
TaKUX Kak (PJIOPOTJIIOINUHBI, ()eHABUHBI, ITHUO-
JIIOTEOPUH, NUPPOJHUTPUHBI, OOMUIMH A u
ap. HexkoTopble aHTUOMOTUKY OOHADPYIKUBAIOT
B TKaHAX pacteHuii. Hanpumep, ca1aboKuCIOT-
Hble aHTUOMOTUKY HAaKAIJINBAIOTCA B HA3€eMHBIX
TKAHAX PACTeHUA, TPAHCIOPTUPYSACH, BO3MOXK-
HO, o Gaosme. PeHa3sMHOBBIE AaHTUOMOTUKU
MOTYT BBICTYIIATH KaK WHIYKTOPLI CUHTE3a (pu-
TOAJIEKCHUHOB Yy BBICIIUX pacTeHuii. Mimewrcsa
IaHHBbIE 0 CIIOCOOHOCTHU PU30C(HEePHBIX TICEBIO-
MOHAJ, CUHTEe3UPOBATH JeTyune aHTUONOTUKU
[24]. CiegyeT OTMETUTH, UTO B IPUPOLHBIX TIO-
MyJAAIUIX (PUTOIATOreHOB YacTO IIPUCYTCTBY-
IOT PEe3UCTEHTHbIe K aHTUOMOTHUKAM KJETKH,
0CO0EeHHO TOCJIe TOBTOPHO# 06paboTKM TOCEBOB
MUKPOOHBIME Ipernaparamu. Pe3yabTaThl IPU-
MeHEHUA TaKUX OMOIIperapaToB Ha NPaKTUKeE
CYII[ECTBEHHO OTJMYAITCA OT JaHHBIX J1a00-
PaTOPHOTO 9KCIEePUMEHTa, TJle C UX IIOMOIIIHIO
KOHTPOJHUPYeTCcs 3a0oaeBaHue, WHIYIIUPYEMOe
MHOKYJIOMOM (puTOmaTOTeHa, COmep KallluM,
KaK IIPaBUJIO, TOMOTE€HHYIO IOMYJAINIO ero
KJIeTOK. IIoaTOMY IMITaMMBI-aHTATOHUCTHI, ITPO-
IyIUPYIOIre HECKOJIbKO aHTUOMOTUKOB, IIPe-
BOCXOAAT (B KAaUeCcTBe aKTUBHOTO MHIPEINEHTA
0aKTepraJbHOTO Ipernapara) MTaMMbl, CUHTE-
3UPYIOIINe eTNHCTBeHHBIN aHTUOMOTUK [24].

YcioBusa BHEIIHEN cpeabl OKa3bIBAIOT CY-
II[eCTBeHHOEe BO3JelicTBUE HAa COCTAaB MUKPOO-
HBIX COOOIIeCTB B IPUKOPHEBoil 30He. OueBu-
HO, CIeIU(IUIHOCTL PEaKIINU PA3HBIX COPTOB
¥ BUJOB PacTeHUI Ha OaKTepus3aIinio o0yCcJI0B-
JeHa Pas3nuYusIMU B CHOCOOHOCTU pacTeHU
COXPAHATH UJU TEPATh aCCOIMATUBHBIE CBA3U
c OaKTepUuAMH B 3aBUCHUMOCTH OT YCJOBUI UX
Bo3meabIBanua [25, 26]. IsBecTHO, UTO B cTpEcC-
COBBIX CUTYyaIlisIX B BEreTaTUBHBIX OpraHax pa-
CTeHUuIl HaKaIlJInBaeTCs CBOOOMHBIN IIPOJIMH,
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ABJAIOINNCA (DPAKTOPOM KOHTPOJIS CTPECCOBBIX
peakmuii pacreHuii. B HOpMaJIbHBIX YCJIOBUSAX
coJiep:KaHre aMUHOKHUCJIOTHI IIPOJIMHA B pacTe-
HUAX HUBKOE, OJJHAKO OHO PE3KO IOBBIIIAET-
cA IIPU JeHCTBUY HAa HUX CTPECCOBBIX (PaKTO-
POB — 3acyxu, 3aCOJIeHUA, HU3KOTO 3HAUEHU A
pH[27].

UccnenoBanmsa BHUMCXM nmokazainu, 4To
KOpHEBBIE AMa30TPOMBI CIOCOOHBI CHUIKATH
cojJiep:KaHre CBOOOIHOTO ITPOJIMHA B PACTEHUAX
B yCJIOBUAX Hapacrarolei 3acyxu [28]. Ipyrum
moKasaTejeM YCTOMYMBOCTY PAaCTeHUM K HebJia-
TOIIPUATHBIM YCJIOBUAM SABJISAETCA COLEPIKAHUIE
XJIOPO(PUILTIOB «@» U «b» B JUCTbAX PACTEHUMN.
CooTHoIlleHre XJ0popuiiIa «a» 1 XJaopoduiia
«b» xapakTepusayer cTabUIBLHOCTH (POTOCHH-
TEeTUYECKON CHUCTEMBI, & YMEHbIIIeHNe 3TOTO0
IIoKa3aTeJd U CHUKeHUe O0Iero cogeprKaHusd
xXJiopo(uyia CBUIETEeIbCTBYIOT O HAPYIIEeHUU
doToCUHTETUUECKON NeATeJIbHOCTU PACTEHUIMA.
NHOKYNAIIMA KOPHEBBIMU AUA30TPO(GaMU CTHU-
MyJupyeT GOTOCUHTETUUECKYIO TeATEeIbHOCTh
pacTeHUi 3a cUeT YBEJWUYEHUSA COAEPIKAHUA
(PU3MOJIOTUUECKU aKTUBHOTI'0 XJIOpo(uiia «a».
B ycaoBusix HapacTamoImeil 3acyXu IIPOUCXO-
IUT HapyllleHue mpoitecca (GoToCUHTE3a, B TO
JKe BpeMs MHOKYJIAIUA OuompenapaTaMu BOC-
cTaHaBJIMBaeT (DOTOCUHTETUYECKYIO NeATeNb-
HOCTh pactenuii [29, 30]. [Ipyrum daxkTOopoM
cpefbl, BAUAIONINM HA POCT PACTEHUH, a TAKIKe
Ha aKTUBHOCTH TOYBEHHBIX MUKPOOPTaHU3MOB,
ABJISETCA KOHIEHTPAIA BOAOPOAHBIX MOHOB
B IIOYBEHHOM pPacTBOpE. ¥ CTAHOBJIEHO, UTO in
vitro maydyaemble MITaMMbl aCCOI[MATUBHBIX
0aKkTepuili yCTOWYMBLI K HUBKUM 3HAYEHUAM
PH 1 BBICOKOI KOHIIEHTPAIIUY aJIOMUHUS; TPU
UHTPOAYKIINU B IIOYBY BCE aCCOI[MAaTUBHBIE DaK-
TEePUU AaKTUBHO KOJOHN3UPOBAIU PUSOILIAH AU-
MeHs copTa IenHHBIN-5 KaK B KUCJION, TaK U
B HEUTpaJIbHOU mouBe. MakcuMaIbHBIN a(hdheKT
OT WHOKYJIAINUY MOJYUYEeH IIPU BHIPAIIIUBAHUN
pacTeHuil B KucJjoii mouse. Haubosee sapdex-
TUBHBI OMONIpenapaThbl, KOTOPbIe B YCJIOBUAX
cTpecca AarT HaubOJIbIIYyI0 MPUOaBKy yposKasa
3epHa. YCTAHOBJIEHO, YTO C YBEJIUUYEHUEM KIUC-
JIOTHOCTY ITIOYBBI B KOPHAX AUYMEHSA IIPOUCKXOIUT
HaKOILJIeHNe CBOOOHOTO MPOJINHA, B TO BpeMA
KaK WHOKYJAIUS CeMSH ¢ OaKTepUaTbHBIMU
mpernaparaMu JOCTOBEPHO CHUIKAET COJepIKa-
HUe TIPOJINHA B KOPHAX. BO3MOXKHO, MUKPOOP-
raHU3MbI aKTUBUSUPYIOT aJJallTallui0 PACTEHU
K KHMCJIOU cpejie 3a CUeT MPOAYyIIUPOBaHUA OUO-
JIOTMYECKY aKTUBHBIX BEII[ECTB, YJIyUIllasd a30T-
Hoe u ¢ocdopHoe nuranue [31].

Muorue us pusocepHbIX OaKTepPUil IIPOLY-
MUPYIOT UHAOJINI-3-YKcycHyio Kucaory (MYEK),
KOTOpad ABJIAETCA CTUMYJIATOPOM POCTa pacre-
Huii. Makcumywm cekpenuu UVK 6akrepusamu
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pona Pseudomonas B mpoliecce BhIpAIIMBAHIS
COBIIaaeT C IMePUuoaOM aKTHBHOTO POCTa, UTO,
BEPOSITHO, UTPAET BAKHYIO POJIb B CTPECCOBBIX
curyanuax. UHOKYJIAIUA CEMSAH IPUBOIUT K
YCUJIEHUIO B PACTEHUAX PsAna mpoieccoB ((oTo-
CUHTE3a, aKTHUBAI[UY 9H3MMOB a30THOTO OOMEHa,
CUHTe3a IPOTENHOBBIX U CeKPennu (heHOIbHBIX
coeqUHeHUI KOPHEBO cucTeMoi u T. 1.) [32].
NHORYyIAIIUS CeMAH 3€PHOBBIX KYJBTYDP
pusochepHbIMU [ua30TpodamMu cIocobHa yBe-
JIUYUBATHL OMOMACCY KOPHE, MOBLIIIATh IOCTY-
IJIeHWe B KOPHEBYIO CHCTEMY SJIEMEHTOB IIH-
TaHUA U CTUMYJNPOBATh IIPOPACTAHUE CEMAH
BCJEACTBUE NPOAYIMPOBAHUA OMOJIOTUYECKU
AKTUBHBIX BEIIECTB THUIIA BUTAMUHOB, ayKCH-
HOB, T00ePeJINHOB ¥ MHTMOUPOBAHUSA Pa3BU-
THUA TaTOTeHHO MuKpodJops: [33—38].
Bakrepuu poma Pseudomonas — oxHa us
HauboJiee N3YUEHHBIX C TOUKHY 3PEeHUS 00 HEKTOB
OMOJIOTUUYECKOT'0 KOHTPOJA OaKTepUaJIbHBIX U
rpubKOBLIX 3a00/IeBAHUN CEIbCKOX03ANCTBEH-
HBIX KYJBTYD I'PYIII MUKPOOPTaHU3MOB. Mexa-
HU3MBI aHTATOHNUCTUUYECKOTO B3aUMOAENCTBUA
ICeBAOMOHAA U (PUTOMATOTEHOB BKJIOYAIOT
IIPesK e BCEro CIIOCOOHOCTD K CUHTE3Y IITUPOKO-
T'0 CIIeKTpa aHTUOMOTUYECKUX BEIeCTB, Cpeau
KOTOPBIX 0cob0e MeCcTO 3aHuMalT cuaepodo-
pBI — BeIlleCTBa, XeJATUPYIOIINe Kejle30 u
IIPeICTABJIAIONME COOOM ITOJTUIIENITUL, CBA3AH-
HBI ¢ (hJIyopeciieHTHBIM XpoModopom [39].
PusochepHbie mceBAOMOHAABI SABJSIOTCS
HamboJiee pPacIpPOCTPAHEHHBIMU aAKTUBHBIMU
areHTaMu OMODYHTUITUIOB U TPECTABIAIOT He-
COMHEHHBII MHTepeC AJIA arpOOMOTEeXHOJOTUH.
Bakrepuu, cTuMyJaupPYIOIe POCT pacTe-
HHUM, MOTYT OKa3bIBaTh CBOe AeilicTBUE HMPAMO
WV KOCBeHHO. IIpamMada cTumMynanua o0bI4HO
COCTOUT B JAOCTAaBKE PAaCTEHUIO KaKOro-ambo
COeqUHEHNA, CHHTe3uPyeMoro baKTepuei (9To
MOKeT OBITh, HAIIPUMED, CBABAHHBIN a30T), NN
pacTuTesbHOTO ropMoHa. Kpome Toro, 6axTe-
puM MOTYT 00JIerJaTh IIOTJIOIeHe PacTeHueM
U3 OKPYsKaloIiell cpebl HEKOTOPHIX BEIECTB,
HanmpuMep Keje3a uau pocdopa. KocBennasa
CTUMYJIALNA 3aKJII0UYAETCA B TOM, UYTO OaKTepUu
YMEHBIITAIOT WJIN IPEeIOTBPAIIAIOT BPEIHOE BJIH-
sSHVE OJHOTO WJIU HECKOJbKUX (PUTOTATOTEH-
HBIX OPTaHU3MOB — I'PUOOB UK 6akTepuii. Pu-
TOIIATOTEeHbI MOTYT YMEHbBIITIaTh YPOsKAWHOCTH
CeJIbCKOXO03ANCTBEeHHBIX KyJIbTYyp Ha 25—100% ,
YTO HAHOCUT OTPOMHBII yiep6. OObIUHO mJIs
00pPBOBI C HUMU UCIIOJB3YIOT XUMUKaAThl. K co-
JKaJIEHUIO, B OOJIBIIIMHCTBE CJIYyYaeB CUMIITOMBI
3a00JieBaHUI Y PACTEHUN He IMIPOABJIAIOTCS J0-
CTaTOYHO J0JITO, IO TEX TIOP, ITIOKA UBMEHEHUA B
OKPYsKaIoIlel cpefie He BEIZOBYT PA3MHOKEHU A
0aKTepuil U He MPUBEAYT K OBICTPOMY pa3BU-
THI0 60JIE3HU 1 K YHUUTOKEHHUIO BCeTO yporKas.
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KoHTposib TaKUX OOMIMPHBIX SIUAEMUIN TPYI-
HOOCYII[ECTBUM 1 TPeOyeT OOJIbIINX AeHEeKHBIX
3arpaTt. HopMmaabHBIN POCT U 3[OPOBhE pacre-
HUI OMPeAeasaioTCs, B YACTHOCTU, CIAOKHBIMU
KOHKYPEHTHLIMU B3aUMOIEHCTBUAMU MEKIY
pasHoOOpasHBIMU MUKPOOPTAHU3MAaMU, 3ace-
JISIOIIUMY CeMeHa, KOPHU U Ha3eMHbIe BereTH-
pyioiue oprauel pacrenuii. Hamnbojiee KOHKY-
PEHTOCTIOCOOHBIE MUKPOOPTaHUBMbBI, CYMEBIIIHE
3aHATH TaKWe KJIOUEBble HUIIU, KAK CIIEPMO-
chepa, pusochepa (pusoiiana) u puaocde-
pa (puyonyiaHa) pacTeHU, BCTYIIAOT, B CBOIO
ouepelb, B TeCHbIE BBAUMOOTHOIIIEHUS C PacTe-
HUeM-x03s1uHoOM. [louBa, TpOHMU3AHHAS KOPHEe-
BOI CHCTEeMOU pacTeHuii, IpeacTaBJsieT coboit
CJIOKHYIO DKOJIOTUUECKYIO HUIITY, 3aCeJIeHHYIO
IMOJIE3HBIMU, BPEIHBIMY U HEUTPATbHBIMU JJIA
pacTenuit MUKpooprauusmamu [24].

Cekpernusa KJjeTKaMU KOPHEBOHW CHUCTEMBI
pacTeHUs MUTATEJIbHBIX BEIEeCTB MOBBINIAET
KOHIIEHTPAINIO B pusocdepe baxTepuii, akTHU-
HOMUIIETOB, TPuOOB, BOAOPOCei, HEMaTOI U
mpocTelimux. B pusochepe MHOTO IpaMOTPU-
ImaTeJbHBIX OaKTepuili, cpequ KOTODPBIX IIpe-
obsamamT (QIyopeciupyioiiue BUILI OaKTe-
puit poga Pseudomonas, rakue Kak P. putida,
P. fluorescens, P. aureofaciens (chloraraphis ),
P. corrugata u gp. HexoTopbie IMTaMMBI 9THUX
OaKkTepuil CcHOCOOCTBYIOT 3HAUYUTEJIbHOMY
YJIYUIIEeHUIO POCTa U Pas3BUTHUSA pacTeHuit. 1x
WCIIOJNIB3YIOT MIJIsS CO3JaHus OHoIpernapaToB
(comepsKaIuX KUBBIE KJIETKU 9TUX OaKTepuii),
KOTOpBIE 3aMIUIIAIOT PACTEHUA OT (hUTOIIATO-
TeHOB, CTUMYJIUPYIONINX UX POCT U MOBBIIAIO-
IUX TPOAYKTUBHOCTD PACTEHUI.

IIpakTuyecKuii mHTEpecC IIpPeacTaBJdET
TakKe TOT (PpaKT, uTO pu3obaKTepuu pojaa
Pseudomonas Hapsaay ¢ ApyrumMu cBOOOIHO-
JKUBYIIIUMY W ACCOIMATUBHBIMU Aua30Tpoda-
mu (pomoB Azotobacter, Bacillus, Klebsiella,
u Azospirillum) urpaioT CyIIeCTBEHHYIO POJb
KaK B acCOIlMATHUBHBIX, TAK U B CUMOUOTHU-
YecKUX a30TOUKCUPYIOMIUX COo00IIecTBax,
yaydiias, B YaCTHOCTU, KJIyOeHbKooOpasoBa-
HUe y 6000BBIX IIPU COBMECTHOM HCIIOJIb30Ba-
HUU C HEKOTOpbIMU mrTamMmmamu Rhizobium n
Bradirhizobium. IlepclleKTUBHLI TaK}Ke ABYX,
TPeX- U YeTHIPEeXKOMIIOHEHTHbIE MUKPOOHBIE
IIpenaparsl, UMEIIe B COCTaBe 0aKTEePUU, PU-
300aKTepun, MUKOPU3HbIE I'PUOBI 1 OMOJIOTHUE-
CKUe aKTUBHBIE BelrjecTBa [14].

OnHO M3 CBOYCTB (HJIyOpeCcIUPYIONUX IIPU-
POIHBIX IICEBJOMOHA — CIIOCOOHOCTH K ITPOIY-
IIMPOBAHUI0O BTOPUUHBLIX METa00OJIUTOB U 9K30-
SHBUMOB TOJbKO MPU AOCTUKEHUU KYJIbTYPOit
BBICOKOM IIJIOTHOCTH KJieTOK. C IpaKTUUYecKoi
TOYKHU 3PEHUSA IIPEACTABIAETCA NEPCIEKTUBHBIM
npumenenue OuompemnapatToB PGPR, Koropsbie

MIPOAYIIUPOBAIU OBl AHTUOMOTUKHU U IIPU HUSI-
KO IJIOTHOCTU KJeToK. Taxkume GuoIrperapaThl
MOTYT OBITH 9(h(PEeKTUBHBIMYU YK€ BCKOPE TIoCIe
WHOKYJIAIINY CeMAH U B JaJbHEHIIIeM Ipu yMe-
pPeHHO# mIoTHOCTH KJjeToK nmonynamnuu PGPR.
Mauunynsanum ¢ TreHaMHu, BOBJEUEHHBIMU
B CHCTEMY PEryJIsI[AYU STUX BaKHEHIIINX IPoIec-
COB, U UCIIOJIb30BaHVE T€HETUYECKU MOAU(DUII-
POBaHHBIX MUKDPOOPTaHM3MOB B OIBITAX IIO T'e-
HETUYECKOU MHIKeHEePUHU TPOAEMOHCTPHUPOBATIN
BO3MOXKHOCTSE ITosryuenusd mrammoB PGPR, o6-
PasyIoINNX aHTUOMOTUKY TPU HU3KOU MJIOTHO-
CTHU KJIETOK [24].

Yikpauuckue yuenble Kupuuenko u Koiib
B YCJIOBUSIX BEreTAIlMOHHBIX U ITOJEBLIX dKCIIe-
PUMEHTOB olleHuBaJIN 5(PPEeKTUBHOCTh KOMII-
JEKCHBIX OMOJIOTMUYECKUX KOMIIO3UIIUN OakK-
TepuajJbHOHN (azorTobaKkTep + arpobaxKTepun)
¥ JIeKTUHOAaKTepuaJbHoi (asoTobaKTep + JIeK-
TUH TMIIeHUIbI) TPUPOILI, CO3TaHHBIX HA OC-
HOBe mrramma Azotobacter chroococcum T79,
P UHOKYJIAINUN CEeMSAH SPOBOM MIMEHUIIbI
[10]. Imu OvL10 TOKA3aHO, UTO IIPEAIIOCEBHAA
faKTepmsanuda CeMAH 3TUMU KOMIIO3UIUAMU
OKAa3bIBaeT IIOJOXKUTEJIbHOE BO3EHCTBUE Ha
KOMIIOHEHTHI CUCTEMBI «PAaCTeHUEe—TI0UBa—MHU-
KPOOPTaHU3MBI», PE3yJIbTAaTOM Yero fABJIIETCSA
MOBBINIEHNE 3ePHOBOM IMPOAYKTHUBHOCTHU IIIIIE-
HUIBI 10 18% wu yayuiieHrne MUKPOOUOJIOTH-
YeCKOl XapaKTepPUCTUKU ITOUYBBI BCJIEACTBUE
AKTHUBHOTO Pa3BUTUS arpOHOMHUYECKH I10JIe3-
HOI a30T(PUKCHUPYIOIell MUKPOQJIOpPhI. YcTa-
HOBJIEHBI IIPeUMYyIiecTBa 3PEeKTUBHOCTHU M-
CTBUSA OMHAPHBIX KOMIIOBUIIUI IO CPABHEHUIO
C MOHOKYJIBTYPaMHM, UTO CBUIETETbCTBYET 00 MX
00JIbITIel CTa0UIBHOCTY B IPUPOJHBIX arpodu-
TOI[EHO3aX.

B psage ciyuaeB BHeapeHHe MUKPOOHBIX
0aKTepHUAJbHBIX MIPEIlapaToB 3aMETHO OCJIOMK-
HAET NpobeMa COBMEIeHNUA UX ¢ IPUHATHIMUI
B JAaHHOM XO3AHCTBE TEXHOJIOTUAMU DPacTe-
HUeBOACTBA. IIpy 9TOM IPEUMYIIECTBO UMEIOT
ouompernapaThl ¢ HanboJjiee TPOCTHIM CIIOCO0OM
M3TOTOBJEHUSA PAOOUYUX PACTBOPOB MJIU MHBIX
HocuTeJell U He Tpebyrolue cIernaJbHON TeX-
HUKH JJI5 THOKYJIAIINY IT0CAJ0YHOTO MaTeprasia
¥ BETeTUPYIOIINX pacTenunii. Hanbosee yaauubl
B JAHHOM CJIy4ae JKUAKNe CYCIeH3UOHHBIE IIpe-
ImapaThl, PACTBOPEHHBIE B YUCTOM BOJIe B pab0Umnx
€MKOCTSX arperaToB, He Tpe0yoIiue B30aaThIiBa-
HUSA, OTCTauBaHUA, QUIBTPAIIUU U HEe 3aCOPSIO-
1117e HeOT(PMIHLTPOBAHHBIMY B3BECIMU OIIPBHICK -
BaroIiree obopymoBanue. BasKHBIMU MOMEHTaMU
SABJSIOTCS TapPaHTUPOBAHHBIN CPOK U YCJIOBUS
XpaHeHUs Ipelapara, oIpeaesaoIine, B 4acT-
HOCTH, BO3MOYKHOCTB OCYII[eCTBUTD €T0 3aKYIIKY
¥ JOCTaBKY OJAWH Pas3 Ha BeChb CE30H, & OCTATKU
HCII0JIb30BaTh U B cieayroiem roxy [40].
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B skoHOMMWYECKU pPasBUTHIX CTpaHax —
CIIA, Anouuu, 'epmanuu, BemurobOpura-
Huu, @pannuu, [lIBeiinapuu — 3a mocjienHMe
30 jeT BOBHUKJM U YCIEIIHO Pa3BUBAIOTCHA
IeJIble OTPACJIY IIPOMBIIILJIEHHOT'0 IPOU3BOCTBA
MUKPOOMOJOTUUECKUX IIPeIlapaToB AJIA CeJIbC-
Koro xosdaiicTsa [41].

Hayuno-TexHUUeCKUE NOCTUKEHUA B 00-
JIACTU TPOMBBOACTB MUKPOOHBIX IIPEIapaToB
XapaKTepU3yITCsa PaCIIuPeHeM UX aCCOPTH-
meHTa [41-45].

Kak ormeuaror Eropos u Yekacuua, 6ax-
TepuaJbHbIe OMONpenapaThbl KOMIJEKCHOTO
IeicTBUA, ColepIKaliue KOMIIO3UIIUYA HeIllaTo-
TeHHBIX MUKPOOPraHU3MOB, TUIIMYHBIX IIPE-
craBuTejgeil pu3docepHOA 30HBI pACTEHUH,
TMO3BOJIAIOT UBMEHUTH MOAXOAbI B TEXHOJOTUU
pacreHueBozicTBa [46]. OTH MpemapaThl cIIocob-
HBI 03JJ0POBUTH KOPHEOOUTAEMBIN CJION TTOUBHI,
CHU KA UHIEKC COolepKaHusd (PUTOIATOTEHOB,
CIBUHYTHh 0ajlaHC OpPraHOMHHEPAJbHBIX COe-
IWHEHUII B CTOPOHY 000TalleHusA JOCTYITHBIMUI
dopmamu azora u gocgopa.

Nsyuenuem BAMAHUA MUKPOOHOJIOTHUUE-
CKUX IpernapaToB Ha OCHOBE aCCOIMAaTUBHBIX
asoT(uKkcupyoiux daxkTepuii Agrobacterium
radiobacter (mramm N¢ 10), Azospirillum
(mramm Ne 6), Klebsiella mobilis (mramMmm
Ne 880), sumomukopuaHoro rpuba Glomus
Intraradices (mramm Ne 8) 1 ux 1mmocjieeficTBUs
Ha IPOAYKTUBHOCTb OBCSHUIBI KPACHOM B 3aBU-
CHUMOCTH OT 703 MUHEPAJbHBIX YI0OpPeHUH Ipu
BO3JIeJIBIBAHUY HaA JePHOBO-TIOA30JUCTOM II0-
uyBe B ycJIoBUAX JIeHMHTrpaacKoi obsactu ObLI0
YCTaHOBJIEHO, UTO MUKPOOMOJIOTUUECKHE Ipera-
paThI YBEIUUYNIN KOJUIECTBO METEJIOK Y OBCS-
Hunksl KpacHoi copra Illuauc 8 2006 r. HA KOH-
TPOJILHOM BapuaHTe ¢ 8,3 1o 12,2 mryk/cm?,
Ha MaJioM (oHe MUHEePAJbHBIX yIOOpEeHUN —
c¢c 5,8 no 11,0 u ma cpeguaem ¢poue — c 4,7
1o 8,8 mryk/cmZ. YBeanumaach U AJIHHA Me-
TeJiok — ¢ 9,8 o 12,2, ¢ 7,3 10 10,8 u ¢ 7,3
10 9,8 cM? COOTBETCTBEHHO CO3AAHHBIM (DOHAM.
ITocTOBEPHO MOBBICUIOCH KOJIHUUECTBO KOJTOCKOB
B MeTeJIKe BO BCexX BapuaHTax omnbiTa. [Ipume-
HeHNe MUKPOOMOJIOTHUYECKOro mpemnapara Arpo-
¢uaI B KOHTPOJIHLHOM BapuaHTe 0e3 BHECEHUS
MUHEPAJIbHBIX YAOOPEHUN YBEJIUUYUJIIO MACCY
cemsH ¢ 10 meresiok ¢ 43,8 mo 52,5 mr, a Ha Ma-
soMm oHe yrobpenuii — ¢ 36,8 mo 44,4 mr [47].

Hoxtop Xura (AnoHus) ABISETCA OTHUM U3
BeAYIUX CIEIUaJNCTOB II0 CO3MAaHUI0 KOMII-
JIEKCHBIX MUKPOOMOJIOTUUYECKUX ITPeIrapaToB.
OH MepPBBIM IPEJIOMKUJ UCII0JIb30BATh B IPaK-
THUKE CO3JaHWuA IMOJUMHUKPOOHOTO IIperapara
KYJbTYPHI, 00beIUHAIONINE PA3IUUHBIE POIBI
W BUABI CUMOMOTHUYECKU COCYIIECTBYIOIUX
aspOOHBIX U aHASPOOHBIX PereHePATUBHBIX MU-
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KPOOPTraHU3MOB-JIUIEPOB, KOTOPHIE TOJYUUIN
HazBaHUEe — 3(pPeKTUBHBIE MUKPOOPTraHU3MBI
(9M). Buecenme 9M B s100yI0 OPTaHUUYECKYIO
cpeny MO3BOJISET BOCCTAHOBUTDL B HEll MTUHAMMU-
YyecKoe paBHOBecHe U 00eCIIeUnTh HOPMAaJIbHbIT
pOCT pacTeHuii, pa3BUTHE YKUBBIX OPraHU3MOB,
BOCCTAHOBJIEHIE DKOJOTMYECKOr0 PaBHOBECHUSA
B OKpYsKatolei cpefe [48]. ABTop mpeaiaraer
WCIIOJIb30BATh B CEJILCKOXO03AMCTBEHHON IIPaK-
TuKe npemnapat Kiocceit 9M-1, 13roToBIeHHBIHI
HA OCHOBE CMEIITaHHbIX KYJIbTYD ITOJE3HbIX MU-
KPOOPTraHU3MOB, KOTOPBIM MCIOJNL3yeTCA IJIs
WHOKYJISIIUY IIOYB U PACTEHUH C IeJIBIO ITOBBI-
IIeHnA KaueCTBa IOUBLI U CEJIbCKOX03ANCTBEH-
HOM IIpOnyKIInU. B ero cocTaB BXOAAT MOJOUHO-
KHCJIbIe OaKTepUn, IPOKIKYU, aKTUHOMUIIETHI U
HEKOTOopbie (POTOCUHTE3UPYIOIINE BOTOPOCIIH.
Bce yrkasamnHble MUKPOOPTaHU3MBbI COCYITIECTBY -
IOT APYT C IPYrOM KaK B JKUAKOU cpeae, TaKk U
TBepAbIX cyberparax. [Ipumenenune OM-TexHO-
JIOTUU ycuanBaeT 3(p(PeKTUBHOCTh MCIIOJb30-
BaHUSA IPYTUX CEJIbCKOX03ANCTBEHHBIX TeXHO-
Joruii (ceBooOOPOTHI, BHECEHIIE OPIraHUYECKUX
U MUHEPaJbHBIX yaoOpenuii u ap.) [48].

Cosmanue HayYHO 000CHOBAHHBIX U 9KOHO-
MUYECKU BBHITOMHBIX OMOTEXHOJOTUH /IS TTOBBI-
IIeHUS IIJIO0JOPOANS MOUYB U (PUTOCAHUTAPHOMN
ONITUMUBAIUYA arPO’IKOCUCTEM C MCIIOJIb30Ba-
HHEeM TOonyJanuii apPeKTUBHBIX MUKpoopTra-
HU3MOB — YPe3BbIYAHO CJI0KHAA 3agada. -
(hbeKTUBHOCTD TAKUX TEXHOJOTUH IPAKTUUECKH
He MOJKeT OBITh HaJIeKHO CIIPOTHO3WPOBAHA B
ycaoBuAX Y30eKucTaHa, MOCKOJbKY 3aBUCHUT
OT KOJIMYECTBEHHOTO ¥ KaueCTBEHHOI'0 COCTaBa
MHUKPOOGHOI0 I[eH03a, COCTABA TOUBEHHOTO KOMII-
JIeKCa, YCTONUMBOCTU PACTUTEIHHOTO OPraHnu3Ma,
MHOJKeCTBa APYruX OMOTUUYECKUX 1 aduoTHUe-
cKkux (paxTopoB. OgHAaKO co3aHue B JOCTATOYHOMN
cTeleHu r'uOKOro MeToL0JIOTMUECKOro IIoAXona K
PEIIIeHMIO 9T IIPO0IeMbI BO3MOIKHO. I10100HbII
TMOIXOM MOYKeT OBITh OCHOBAH HA KOMILIEKCHOM
HCITOJIb30BAHUHU IIITAMMOB MUKPOOPTAHU3MOB —
AHTATOHMCTOB WJIN UX aCCOI[UAIIMI, 00JI1aIat0IIIX
BBICOKOM MOJU(PYHKIITMOHATIBHON aKTUBHOCTHIO,
C PABJIMYHBIMU 9KOJIOTUYECKUMU XaPaKTEePUCTH-
KamMu 1 3(p(peKTUBHOCTBIO AEHCTBUA, XOPOIeit
KOHKYPEHTOCIIOCOOHOCTBIO B €CTECTBEHHBIX 9KO-
cucremax [41-50].

IIpoBeneHHbIe MCCIENOBAHUS ITOCIETHUX
JIeT B BTON 00JIacCTH CBUIETEJNBCTBYET 00 MX
MmepCclneKTUBHOCTU. BuepBbie B ¥Y30eKucraHe
JlazapeBbIiM Oblsia m3ydeHa 3(PPEKTUBHOCTD
OaKTepHaJbHBIX VIOOPEHUH Ha IMoceBax XJOII-
yaTHUKA U Jo1epHbl [49]. OTMeueno, uTo obpa-
0oTKa 6aKTepuaJbHBIM IPelrapaToM IOBbIIIAIa
yposkaii morepasl Ha 12—30% .

B mocienHee BpeMsa aKTUBHO BegyTcs pado-
Thl TO TMOJYYEHUI0 MUKPOOMOJIOTHUECKUX
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mpernapaToB Ha OCHOBE MECTHBIX IIITAMMOB
pusochepHbIX MUKPOOPTAHU3MOB, B YaCTHO-
CTU CUMOMOTHMYECKUX U CBOOOJHOMKUBYIITUX
I1asoTPoMHBIX U PochHopMOOUIUIUPYIOIITUX,
a TaKsKe MUKPOOPTaHU3MOB, 00JIaJaf0INX O110-
KOHTPOJIbHBIMU CBOMCTBAMH.

B KauecTBe mpuMepa MOKHO IPHUBECTHU
paboTy 1o moJsiyueHuio mpemapara Ep maaxa-
Mu-M Ha OCHOBE CBOOOTHOKUBYIIIUX a30T(HUK-
CUPYIOIUX MHKpPoOpranusmoB Azotobacter
chroococcum A-2 [50]. Ilone3HbIMU CBOIICTBA-
MU JTOTO TperapaTa SABJIAITCI CTUMYJIU-
pyroiliee AeiicTBUe Ha PACTeHUS W aHTATOHU-
cTudyeckad d(Pp(PeKTUBHOCTH IO OTHOIIEHUIO
K (purTomaToreHHbIM rpubamM. ABTOPBI YTBEPIK-
IaioT, YTO MCIIOJb30BaHUeE IIperapaTa B MeCT-
HBIX ITOYBEHHO-KJIMMATHUUYECKUX YCIOBUAX
B KOHEUHOM HTOTe IIPUBEJET K IIOJYUEHUIO CTa-
OUJIBHO BBICOKOTO ypOsKasa XJOMKa-CchIpia u
IPYTUX CETbCKOXO3ANCTBEHHBIX KYJIbTYP.

IIpenmapar Serhosil, cosgaaublid [XKYy-
MaHHUS30BBIM M AP. Ha OCHOBE acCOIlHAIUU
3 BUAOB 3e€JeHBIX MUKPOBOAOPOCJEH pona
Scenedesmus (S. obliquus, S. acuminatus
u S. quadricanda), npegHas3HauYeH 4Jid 00paboT-
Ku puinocheps! pacrenuii [51].

J:KyMaHUA30BOM U Ip. HA OCHOBE accolua-
Uy u3 3 MITaMMOB (POCHPOPMOOUINZUPYIOMTHUX
b6akrepuit B. megaterium BM-1, B. polymyxa
BP-700, B. subtilis BS-26 paspaboTano HOBOe
OaKTepuaJsibHOEe yaobpeuune Fosstim-1 gasa Tex-
HUYECKUX KYJbTYP (XJOMUYaTHUK, caxapHasd
cBekJia) [52]. ABTOpBI 0TMeEUaloT, UTO IIPUMe-
HeHNe 9TOr0 KOMIIJIeKCa Ha OBOIIHBIX KYJIbTY-
pax (oTypIibl U KapTodesib) OKa3bIiBaeT CTUMY-
JUpPYIOIUe AeficTBUe Ha pPa3BUTHE KOPHEBOI
CHCTEMBI U CIIOCOOCTBYET HAKOILIEHUIO MUKPO-
KJIyOHel CTUMYJANNeNd Pa3BUTUSA HMOJE3HBIX
MUKPOOHBIX CO00IIeCTB B pusocdepe, MOBBI-
HIaMIUX KO3(QPUIIMEHT MCII0Jb30BAHUA BHO-
CUMBIX ¥ MOYBEHHBIX 3alacOB. OTO IPUBOIUT
K YJAYUYIIeHNI0 KOPHEBOTO IMUTAHUSI OBOIIHBIX
KYJBTYp 3a CUeT MaKpPO- U MUKPOIJIEMEHTOB,
TMOBBINIEHUIO YPOKANHOCTY U KayecTBa OBOIII-
HOI mpoAyKIuu 0e3 yimepba IJIS IIOUBEHHOTO
mwromopoausi. ABTopaMu 0co00 ITOJUePKUBAETCS
Hajnnuue 3(p(PeKTUBHOCTHU Ja’Ke IPU CHUKEHUU
HOPMBI MUHEPaJbHBIX ya00peHuii Ha 50 1 75% .

WNsBecTHO OakTepuajibHOe ymobOpeHwUe,
KOTOpO€ COAEPKUT KJETKHU IITaMMOB OaKTe-
putii Bacillus subtilis B-1, Bacillus megaterium
BM-1, Azotobacter chroococcum A-2, Pseudo-
monas putida PP-1, Streptomyces UZGIT-1
[53]. IlomosxkurenbubId 3 (PeKT mpemapara
00bACHSIETCS HAJIUYMEM B ACCOIAIIUY MUKPO-
OpPTraHM3MOB-IPOAYIIEHTOB, OMOJOTUUYECKU aK-
TUBHBIX COeIUHEHNUIT, KOTOPhIE YIYUYIIaloT KOpP-
HeBOe IIUTaHIe PaCTeHU, a TaKyKe OKa3bIBAIOT

npodUIaAKTUUECKOE BIUAHUE HA HEKOTOPHIE
3a0oJieBaHUS PaCTEHUI BO BPeMs BCETO BereTa-
IIMOHHOTO TIePUOoA.

Bri0 oT™MeueHo, uTO GaKTepUaAILHOE YIO0-
OpeHMe Ha OCHOBEe accoljumanuu O0aKTepuab-
HBIX KYJBTYp, KoTopas BKJiouaeT Bacillus
megaterium, Pseudomonas aeruginosa, Pseudo-
monas fluorescens u Bacillus subtilis, Ha cpepe,
colepsKalleil yroJibHbIE OTXObI, TUapodocdaT
aMMOHU S, XJIOTKOBBIH IITPOT UJIU OTXOABI TIOMO-
Jia 3epHA 3JaKOBBIX KYJIBTYDP, IMOJOKUTEIHLHO
BJINAET Ha POCT U Pa3BUTHeE pacTeHuti [54].

W3BecTHO TakKe KOMILJIEKCHOEe Omoymobpe-
HUe [IJId pPacTeHU, coaepsKallee CyCIEeH3UI0
3eJIEHbIX MUKPOBOIOPOCJE XJIOPEJJIbI U CIle-
HeJleCMyca, ¢ JOIOJHUTEJIbHBIM COEePIKaHUEM
ujia, 6uoMacchl HUCTUYU TEJIOPE3OBUIHON U Xa-
POBBIX BOAOPOCJIEH, IPU MAacCOBOM COOTHOIIIE-
Hum 12-14:3-4:1-2:1-3 0HO CTUMYJIUPYET POCT
OCHOBHBIX CEJbCKOXO03AHCTBEHHBIX KYJBTYD,
BBIpaIuBaeMbIX B ¥Y30ekucraue. [lo mHeHUIO
aBTOPOB, TeXHWYECKUI pe3yJbTaT MCHOJb-
30BaHUA IIpeJaraeMoro mpemapaTa COCTOUT
B BOBMOYKHOCTHY 3aMeHBI MUHEPAJILHBIX yI00pe-
HUH BBICOK09(D(hEeKTUBHBIM, 9KOJIOTUUECKHU TI0-
JIE3HBIM 1 9KOHOMUYHBIM Oroymoopernuem [55].

IlpencraBaAmT TaK)Ke MHTEPEC UCCJIENO0-
BaHWUs, HANIPaBJeHHbIe HA MOJyYeHUEe KOMII-
JIEKCHOTO MUKPOOMOJIOTUYECKOTO YA00peHUs
(KMY), c 6aKkTepuaJbHBIMU MATOUHBIMU KYJIb-
TypamMu aspoOHBIX, AMMOHU(DUIIUPYIOIUX U Je-
HUTPUPUIIUPYIOMINX OAKTEePUNA 1 IUTATEIbHON
cpenoit. OcaoBy KMY cocTaBasioT aspoOHBIe
0aKTepuu, KOTOphbIe IPEACTAaBJIEHBI BUIAMMU:
Bacillus megaterium (var. phosphaticum ),
Bacillus mesentericus panis viacosi,
Azotobacter galophilum, Azotobacter nigricans,
Azotobacter chroococcum, Bacillus micoedes,
Bacillus brevis, Pseudomonas radiobacter,
Pseudomonas stutzeri, Bacillus flavus,
Bacillus denitrificum, Bacillus liguefaciens,
Micrococcus agilis, Pseudobacterium rubricum,
Rhizobium simplex, Bacillus cereus. C neii-
CTBUEM 3TUX MHUKPOOPTAHMU3MOB CBA3AaHO 00-
pasoBaHVe MHOTUX OPTaHUUYECKUX KUCJOT, B
YaCTHOCTHU JINMOHHO¥, IIlaBeJeBOli, YKCYCHOM,
MOJIOUHOM, MOAKUCIAIONINX ITOUYBEHHYIO Cpe-
Iy. OTU MUKDPOOPTaHU3MBI yYacTBYIOT B TI'y-
MycOo00pa30BaHUM U MUHEPAJIU3AIUUA OPTaHU-
yecKUX KucJjaor. B coctaBe KMY anaspoOHbIe
bakTepuu npeacrasiaensl Bugamu Clostridium
butricum, Clostridium pasterianum,
Clostridium felsineum, Methanobacterium,
Acetobacterium, KOTopble CIIOCOOHBI pa3jaraThb
TPYAHOPACTBOPUMbBIE OPTaHUUYECKUE COeIUHEe-
HuA docdopa, 00Ia5aI0T AHTATOHUCTHUYECKOMA
AKTUBHOCTBIO IIO OTHOINEHHWIO K (QuTOomaro-
TeHHBIM MHKpoopranmsmam. leHuUTpuuiiu-
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pyoinue U aMMOHUDUIIUPYIONHEe GaKTepuu
B 9TOM OMOYIOOpPEeHUU MPeACTaBIeHbBI CIEIYIO-
muMu Bugamu: Achromobacter delicatulum,
Bacillus nitrificans, Cheomobacterium flavum,
Cheromobacterium cheni. OHu CIIOCOOCTBYIOT
IeHUTPUPUKAIIUU cyOCTPaTOB ¢ ra3oo0bpas3oBa-
HUeM HAUTPATOB 1 aMMMAaKa, a TaKkKe 00/1agaoT
AaMMOHUDUITUPYIOINTUMY CBOMCTBAMU.

B cocraB KMY BX0gAT MOJOYHOKHUCJIBIE
baxTepuu Takux BunoB: Lactobacillus pentosus,
Lactobacillus plantarum, Lactobacillus
arabinosus, Bacillus lactomorbus, Lactobacillus
casei, a Takyke MUKpomuiletsl — Penicillium
canescens, Penicillium notatum, Aspergillus
terreus, Aspergillus ustus, Trichoderma
lignorum, objagaiorire CII0OCOOHOCThIO pasJia-
raTh TPYAHOAOCTYIIHBbIE OPTAHUUYECKUE COeM-
HeHUus pochopa. AKTHHOMUIIETHI B 9TOM IIperia-
paTre IIpeJCcTaBJIeHBl Bumamu Streptomyces
albus, Streptomyces griseus, Actinomyces
elephantis. OHU IPOAYIIUPYIOT B ITIOYBE OMOJIO-
rMYecKUd aKTUBHBIE BEIecTBa, CUHTE3UPYIOT
BurtamMuusl B, B;, Bg, By, unosur, PP, amu-
HOKMCJIOTHI, TTIOTAMUHOBYIO KUCJIOTY, JU3UH,
amauuH, TpuntodaH, a TaKkKe aHTUOMOTHUE-
cKue BemecTBa. Bomopocau BumoB Chorella
vulgaris, Scenedsmus obliguus, Ipu MOMOIIU
(doTocuHTE3a ¢ MCIOJb30BAaHNEM BOIOPOLA U
KHCJIOPO/ia, YUYaCTBYIOT B Ipoliecce oOpasoBa-
HUSA IIOYBBI, ABJIAIOTCA azoTodUKcaToOpaMu,
OKa3bIBAIOT CTUMYJIHNPYIOIliee JelicTBre Ha POCT
pacteHuil m (GOPMUPOBAHUE OPTAHUUECKUX
BetrecTB [56].

Crenyer Tak:Ke OTMETHUTHh KOMILJIEKCHBII
npenapatr BepOaKTuH — Ha OCHOBe IITaMMa
6axkTepuii Bacillus licheniformis CKB 268 u
Streptomyces roseoflavus CKB 158, npennas-
HaYeHHBIH i1 60PHOBI ¢ TPUOKOBBIMU 00JIE3-
HAMU XJOONYATHUKA. ABTOPHI OTMEUYAIOT, UTO
mperapar mMeeT HINPOKUI CIEeKTP AelCTBUSI
MPOTUB BEPTUIINIE3HOTO YBAJAAHUSA XJOTUAT-
auka Verticillium dahlia Kleb., omHOBpeMeHHO
CTUMYJIIPYET POCT U pa3BuTue pacrerHuii. Oco6o
MOAYEePKUBAETCS, UTO CPOK XPAHEeHUs ITpermapa-
Ta HauboJiee IPOJOIIKUTEIEH 1 9KOHOMUUECKH
addexTuBeH [57].

SyXpUAANHOBOI OBLIM HPOBEAEHLI HUCCJIE-
MOBAHUA MO BBIIEJIEHUIO U OTOOPY MECTHBIX
MITAMMOB 0OAKTepPUil 1 MUKPOMUIIETOB, 00Jja-
IaoIUX POCTCTUMYJIUPYIOIell CIIOCOOHOCTHIO
U SABJAIONUXCS TEePCIEKTUBHBIMU [IJISI UCIIOIb-
30BaHUS IPU BhIPAI[UBAHUU PACTEHUN KYKY-
PY3bI U XJIONUYaTHUKA. BTN 0TOOpaHbI AKTUB-
HbIe IITaMMbl OaKkTepuit Pseudomonas sp.-2,
OKa3bIBaIoIe CTUMYJINPYIOIiee AelicTBre Ha
POCT ¥ pa3BUTHE PACTEHUM, a TaKiKe MUKPO-
murtietsl Fusarium moniliforme-2 u Fusarium
moniliforme-5 [58].
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Hamu momoOGpaH HOBBINM COCTAB MHUKPOOP-
raHMU3MOB, IIOCJYKUBIINI OCHOBOU JIJIdA IIOJIY-
yeHUA Omonpenpara «3aMuH». VcciaeqoBaHus
BJIMSHUSA 9TOrO0 IIpelapaTa Ha IPOAYKTUBHOCTD
XJIOIMYaTHUKA IIOKas3ajau, 4uTo obpaboTKa pa-
CTeHUI MUKPOOHOW KOMIIO3UIIMEH YCKOpseT
BCXO0KecTh 10 95% (B KOHTPOJIBLHOM BapUaHTe
85%), a 6yroHoOOpasoBaHME HMPOUCXOAUT Ha
2—3 mHA paHbIIe, UTO YBEJINUNBAET KOJIUTIECTBO
Kopobouek ¢ 8—14 no 13—38 mTyK 1o cpaBHe-
HUIO C KOHTPOJEM. ¥ CTAHOBJIEHO, UTO MUKPOO-
Hasi KOMIO3UIIUS MOJIOMKUTENbHO BIUSIET Ha
IMOABJIEHNE HACTOAIIUX JUCTHEB U BBICOTY pa-
cTeHU. ATOT 3P PEeKT 00bACHAECTCA Koomepa-
TUBHBIM JEeHCTBUEM MUKPOOPTAHU3MOB-IIPOY-
IIEHTOB U OMOJIOTUYECKUN aKTUBHBIX BEIECTB,
YAYUIIAOININX KOPHEBOE TUTaHMe U ITOBBIIIA0-
X UMMYHUTET pacteHuit [59].

ITo maHHBIM BBIIIIEYIIOMAHYTHIX MCCJIEI0BA-
Tesieil, MUKPOOUOJIOTHYECKE IIPOIIECCHI B II0-
YBe IPOTEKAIOT C }KeJaeMOil MHTeHCUBHOCTHIO
JIUIIIH B TOM CJIydae, KOoTZa uxX o0uTaTesiu HaXo-
IATCA B aKTUBHOM cocTossHUU. Cpeu MUKPOOP-
TaHU3MOB, HACEJAIOINX TMOUYBY, CYIIECTBYIOT
oco0u, UMeIoIre BBICOKYI0 MeTaboJIUuIecKyio
AKTHUBHOCTh. VIMEHHO OHU HPENCTABIAIOT WH-
Tepec IJA CeJeKIIUU U CAy:KaT 0a30H AJSA II0-
JIyYeHUsI BBICOKOAKTUBHBIX IIITAMMOB JIJIS IIPO-
M3BOJCTBA MUKPOOMOJIOTUUYECKUX YI00PEeHMIH.

Takum oO6pasoM, aHAJIW3 JAaHHBIX JIATE-
paTyphl U HAIIA COOCTBEHHBIE MCCJIELOBAHUS
CBUJIETEJILCTBYIOT O TOM, UTO KOMIIJIEKCHBIE
MUKPOOHBIE ITperapaThl MOTYT OBITH 3()(EKTUB-
HBIMU JIUIIh B ONPENeJeHHbIX TOYBEHHO-KJIM-
MaTUUYeCKUX YyCJOBUAX. TaKue mpernaparsl
IOJIKHBI CO3aBaThCA HAa OCHOBE KOMILIEKCOB
MUKPOOPTraHU3MOB, aJallTUPOBAHHBIX K YCJIO-
BUAM KOHKPETHOTO PErmoHa U arpoKJIUMaTH-
YEeCKUM YCJIOBUAM. DKOJIOTUYeCKasa u (huroca-
HUTapHAS CUTyallud IIOYB HAIllell pecruyoJInKn
TpebyeT IIUPOKOTO MCHOJb30BAHUS CPEICTB
OMOTEXHOJIOTUYECKOUN MIPOAYKIIUU, ITIOCKOJBKY
yBeJIUUYeHNe TeCTUIIUIHON HaTPy3KU IPUBOIUT
K 3arpA3HEHUI0 arpOXMMUKATAMU U IIOABJIE-
HUIO PEe3UCTEeHTHBIX (hOPM BO30OyaUTE e 60JIe3-
Hell U BpeauTeIen.

HUcxonxsa m3 aTOr0 C I€JIBI0 YCTOWUYUBOTO
YIIPaBJIEHUSA 3€MeJIbHBIMU PecypcaMiu B CeJIb-
CKOXO03AMCTBEHHOU NIPAKTUKE YK€ HECKOJIBKO
JIeT IPUMEHAIT OuoIrperapaThl Ha OCHOBE MU-
KpPOOpPTaHm3MOB.

IIpumenenne OMOTEXHOJOTHUHN Ha OCHOBE
BBICOKOA(D(PEeKTUBHBIX MUKPOOPTaHN3MOB I103-
BOJISIET MIPEJIOKUTD aJIbTePHATUBHYIO CTPaTe-
TUIO0 DKOJOTUUYECKU YCTOMUMBOTO 3€MJIETIOb-
30BaHUA, OCHOBAHHYIO HA 3aMeHEe XUMHUKATOB
MUKPOOHBIMU IIperapaTaMu. B ¢BA3U ¢ 3TUM
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CO3JaHMe IPernapaToB — MUKPOOHBIX KOMILICK-
COB I3 MECTHBIX IIITAMMOB Hameﬁ peCHY6JII/IKI/I,
CHOCO6HBIX COXPAaHATH CBOM OCHOBHBIE CBOﬁCTBa
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KOMILJIEKCHI MIKPOBHI ITPEIIAPATH.
3ACTOCYBAHHA B CIbCBKOT'OCIIO-
TAPCBHKII ITPAKTHIII

C.C. Mypodosa
K. . Jaspanos

HamiomanbHuil yHiBepcuTeT ¥ 30eKHCTaHy
imeni Mipso YVayroeka, TairkesT

E-mail: ssmuradova@rambler.ru

IIpoamasnisoBaHo maHi JriTepaTypu Ta BJaCHI
JOCJIIIKeHHSA aBTOPiB IIIOJ0 CTBOPEHHSI KOMILIEK-
CHUX MiKpOOHUX IIpelapariB Ta ix 3acTocyBaHHSA
B CiJIBCBKOTOCIIOAAPCHKill mpakTuIli ¥sbekucra-
Hy. BioTexHoJIOril HA OCHOBiI MiCIIEBUX BUCOKO-
e)eKTUBHUX INITAMiB MiKpPOOPraHi3MiB faau 3MOry
PO3pOoOUTH aIbTEPHATUBHY CTPATETii0 eKOJIOTiUHO
CTaJIOTO 3eMJIEKOPUCTYBaHHSA, IO I'PYHTYETHCS
Ha YacTKOBill 3aMiHi XiMikaTiB MiKpoOHUMU TIpe-
naparamu. CTBOpeHHSA HOBUX BHUAIB Oiompenapa-
TiB — MiKpPOOHUX KOMILJIEKCiB i3 MiciieBux 6axTe-
piajgpHUX IITaMiB, 3[aTHUX Kpallle 30epiraTu cBoi
OCHOBHIi BJIACTHMBOCTI 3a €KCTpPeMaJbHUX yMOB,
€ MePCIeKTUBHUM HOPiBHAHO i3 3aCTOCYBAaHHAM
iMOOpTHUX IpemaparTiB i CTaHOBUTH BeJIUKUUN
TEOPEeTUYHUH i MPaKTUUHUU iHTepec.

Knwuosi cnosa: KoMIIeKCHI MiKpoOHi mpemapa-
T, pusochepHi 0axkTepii, 110 CTUMYJIIIOTHL PicT
POCJIVH.
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Analysis of literature data and authors
researchers on application of complex microbial
preparations in agricultural practice of
Uzbekistan for the purpose of soils fertility
increase was the aim of the review. Application
of biotechnologies on the basis of highly effective
microorganisms allows offering the alternative
strategy of ecologically steady land usage
based on chemicals substitution by microbial
preparations.

Synthesis of preparations — microbial
complexes from local bacterial strains, with
are capable to keep the basic properties under
extreme conditions is perspective direction that
represents theoretical and practical interest.

Key words: complex microbial preparation,
rhizosphercial bacteria stimulating growth of
plants.
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