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P COCTAB H aK npH H ANHTELHOM KYNBTHBHPOBAHHW Ha
WHIKOR i cpene B npu craby y Y 41O K
N. palud, GaxTepun np: T B €ro IO CAHIb, HTO Y KOHTAKT MERIY
KOHCOPTAMH © i PEIYALTATHBHOCTE  MCK y
anerofax 8 arpob HH.
Karwueswe cacsa: P P pod GaKTepHH, HCKYCCTBCHHBIC

GHOTHYECKHE y
Beenenue

CHHeleneHble  BONOPOCIH  ABJAIOTCA  MEPCMEKTHBHBIMH  oObekTamu
OuorexHonorun. bnaronaps Hanwumio GoTocHHTE3a (H Y MHOTHX BHIOB a30THKCALHH)
HX HAKONHTENbHbIE KyJAbTYPhl MOTYT ObITh MOJYHMEHH! NMPH MHHHMATBHBLIX 3aTpaTax.
Onn  06/1a7al0T KOMIMIEKCOM POCTAKTHBHPYIOUIMX BElIECTB M MONOXKHTENBHO
AEACTBYIOT Ha KOpHeBylo cuctemy (Pomanosa w ap., 1983; Kanuumm, 1995; u ap.),
YIyYIUaloT MIONOPONME MO4BEI, YBETHYHBAIOT B Helf conepxanme asora (Fogget al,
1973; Tlankpatopa 1987, W nAp.), CTHMYINHpPYIOT AKTHBHOCTb NOYBEHHOM GHOTHI
Gnaronaps HakorieHWio opraHudeckux semecte ([amkpatosa, MeseHuera, 1985;
Meaenuesa, 1992), oxassiBaioT QuTocanuTapHbiifi ekt (Cokomor u ap., 1996;
Pankratova et al., 2002). CnenoBaTenbHO, CHHe3eNeHble BONOPOCHH MOryT GhTh
PeKOMEHIOBAHbI JUIA HCTIONb30BAHHA B arpoGHOTEXHONOTHH B ciiydae paspaboTku
METO/IOB H MPHEMOB MOBLILIEHHA dddekTa HX PYHKUHOHHPOBAHHA B NMOYBE.

B npupone cHHeseneHsle BONOPOCIH CYWIECTBYIOT B coo0InecTBax,
BK/IOHAIOUIMX paviuHble XemoopraHoTpodHsie GaxTepun. CormacHo JHMTepaTypHBIM
NaHHBIM, CTAHOBNEHHE (YHKUHOHANBLHBIX OCOOEHHOCTeH cHHe3eneHBIX Bomopocnei
NPOMCXO[MIO B  MNpOLEcce  KOIBOMOUMH ¢ DakTepuansHbiMH  CIYTHHKAMH,
obbenMHHBIIMMHKCA ¢ HHMH B oburylo Guonoruueckyio emunuuy ([Mankpatosa, 2001;
Iepacumenko, Yinatunckas, 2002; 3asap3un, 2003; 1 Ap.), He yTpauHBas NpH 3TOM CBOIO
HHIMBHIYaTbHOCTB, 4TO XapaKTEpHO U1 MHOTHX THMNOB cuMGHo308 (Douglas, 1994).

Beicokas HHTErpPHPOBAHHOCTH wlbrobakTepHaNbHLIX COOOIIECTB OCOKHAET HX
pacuieHeHHe Ha XemoopraHoTpodHeii H dQoToTpodHEIi KoHcOpTHI (consort =
YYaCTHHK), YTO MOATBEPXKIOAETCA TPYAHOCTBIO MOMYYEHHS AKCEHWYHBIX KyIbTYp H
COXPAaHEHHMA MX KH3IHECTIOCOBHOCTH.
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E.M. Manxpamosa u dp.

OnMako npH3HABaA KIHOYEBBIM CBOHCTBO TECHBIX MEKOPTAHHIMEHHBIX OTHOIISHMH
Mexay GoToTpo(HBEIM H reTepoTpOdHEIM YUaCTHHKAMM COOGILECTBA, HMCCIIENOBATENH
OTMe4aloT BapHabeNbHOCTh 4YHMCNEHHOCTH M BHIOBOTO cocTaBa GakTepHasbHbix
nonynAuni (AHoperok W ap., 1990), 4To HanpaBieHO Ha azanTamMlo coobmecTs k
MmensioumMes in situ ycnosuam cpems! (ITankpatoea, 1998, 2001). HenoctosncTBo
XAPAKTEPHCTHK GAaKTEPHANLHBIX YYaCTHHKOB COOOUIECTBA — OHA M3 NMPHYHH HU3KOH
BOCIPOM3BOIHMOCTH PE3yNbTAaTOB KCMEPHMEHTOB No Hcnonslosauuio Cyanophyta B
GorapHom semnenenns (Llituna u ap., 1972).

MOXKHO MOMBITATBCA MONHOCTBIO 3AMEHHTh eCTeCTBEHHble GaKTepHaibHbie
CNYTHHKH CHHE3EJICHBIX BOAOpoc/iel Ha 3apaHee 3anporpaMMHpOBAHHYIO MHKpodaopy
HAaNpaBNeHHOro AeHCTBHA, DTOT MyTh MPEANONAraeT MCTIONb3OBAHHE B SKCIIEPHMEHTAX
akceHH4HON KynbTYpsl Bofopocnel, T.e. METONMKY pasfieNieHHa anbrobakTepuansHoii
ACCOLIHALIMH Ha KOMIOHEHTHI: (OTOTPO(HBIH — aKCeHHYHas KylbTypa BOAOPOCTH — H
rerepotpodHbiif — GAKTEPHH CITYTHHKH, 3aTeM CHOBA PECHHTE3MpoBaTh ero. IIpH 3ToM
aBTOTPOdHLIH KOMNOHEHT AAHHOIO COOGLIECTBA OCTACTCA TEM Xe, a B reTepoTpodHoM
KOMIOHEHTe ManoddipexTupubie B OHOTEXHONOrHYECKOM OTHOWIEHHH OakTepuu-
CITYTHHKH GyIyT 3aMEHEHBI BhICOKOI (e KTHBHBIMH.

Llens paGoTsi — co3/aHHe HA OCHOBE AKCEHHYHOM KynbTyphl Nostoc paludosum
Kiitz. uckyccTBEHHBIX CHMOMOTHUECKHX accoumaumi ¢ Buaamu Gaktepui, mmpoko
HCTIO/Ib3yEeMbIX B HACTOAWIEE BpeMa B arpoGuonpenapatax Rhizobium leguminosarum,
Rh. galegae, Azospirillum lipoferum, Agrobacterium radiobacter W Pseudomonas
Sluorescens (Koxemskos, TuxoHosuu, 1998). IMpeactosno H3y4uTh BHIKHBAEMOCTH
MapTHEPOB  TPH  COBMECTHOM  Ky/JbTHBHPOBAHHH,  OMpPEAE/]HTh  CTPYKTYpH
dopmupyommxcs accoumannit. OgHolt W3 3ana4 GO CpaBHMTENBHOE MCCIENOBaHHE
ux pPeKTHBHOCTH NMyTeM WHOKyiAumn ceMman Galega orientalis Lam, co3jpannoi
GunapHoit KynsTypoi#t H cTannapTHoH MoHoKyeTYpoit Rh. galegae.

MaTepHaibl H METOALI

B pabote ncnons3oBanu komnekumoHHui mramm BI'CXA Nestoc paludesum
Kiitz., wr. 18, BeiteNeHHsii B albroJIOrHYeCKH — YHCTOM COCTOSAHWH M3 JIEPHOBO-
nonzonucroit nouskl Kuposcko#t o6n. (llituma, TMamkpatoma, 1983). Meromuka
TOYHEHHsA IITAMMa B AKCEHHYHOM COCTOAHWM onmcana Hammu panee (ITamkpatosa,
Kanuuun, 1994; Kanuaus, 2000), a XOHTpOnb 33 4HCTOTOH ero or GaxrepHanbHoil
MHKpPOGIOpE NMPOBOIMIN T MHKPOCKOIHPC H BHICEBOM KyNIbTYPanbHol!
KHAKOCTH Ha cpesl MITA 1 Dmbu.

IlpH cOCTaBNEHHM ACCOLMATHBHBIX KY/NbTYP HCHOAB3OBATH OakTepny
Rhizobium leguminosarum, wrr., 1022 u wr.1026; Rh. galegae, wir. 0702, Agrobacterium
radiobacter, wt. 17, Azospirillum lipoferum, wr. PHII-22, nony4eHHble W3 KOJIEKLHA
BHHUHUCX muxpoGuonoruu (C.-ITerepGypr) u Pseudomonas fluorescens, mt. ABX — m
KOJUIEKLIWH TOrO 3¢ HHCTHTYTa. Kpurepnn ux nonGopa npHBEACHBI HIKE.

AKCeHHUHYI0 KynbTypy N. paludosum seipammani Ha GesasoTwcTol cpene
I'pomosa Ne 6 (I'pomos, Twurosa, 1983) B konbax Dpnenmeiiepa na 100 o™ B
MOMHMHOCTATe NPH ACCBEYMBAHHH 2—3 ThIC. NIK B TedeHne 10 4 u TeMneparype 23-25 °C.
Oty *Ke Cpely H PEXHM HCIIONB30BANH NPH BIPANIMBAHWH CHHTPOQHBIX accoumanmii.
BaKTepHH Ky/bTHBHPOBAIH Ha CEAYIOINX cpenax: Rh. legumi um W Rh. galegae-
Ha GoGosom otape (Tennep n nmp., 1987); A. radiobacter u A. lipoferum — na cpene
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JAC (Bepecreuxmit u ap., 1985); P. fluorescens — na cpene Kunr B (Cmuphos,
Kunpuarosa, 1990).

Huokynaimio KyNbTYpbl BOJIOPOCITH TIPOBOJIHITH nobasneHHeM
CTAHIAPTH30BAHHOM M0 ONTHYECKOH MIOTHOCTH 0 107-10° kn/mn MoHoGaKTepHanbHON
BOHOM cycneH3nH. YUncneHHoCTs GakTepHil B MpoLecce ONMbITA ONpPENENATH YalleYHbIM
metonom 1 Beipakams B KOE/Mn. B 3aBHCHMOCTH OT ueneli KOHKPETHOTO OMbITa
HIMeHanack ero miHtensHocTe (o1 10 nHeH M HecKoNbKHX Mecauer no 1,5 ner win
BEreTALMOHHOTO NEPHOAA B ONMBLITAX C PAcTeHHEM), CPOKH HAGMOJCHMA M YCIOBHA
XPAHEHHA HCKYCCTBEHHbIX (CMELUAHHBIX) KYJIBTYP.

Poct akcenwyHOH M CMEIIAHHBIX KyJLTYP ONPENC/ANH IO YBEIHYEHHIO
GHomacchl (Cyxoe BeIlECTBO), colepxkaHuio xiopodunna a (Mertonwl ..., 1975), no
onTHueckoff MNoTHOCTH Ha cnektpodoromerpe (VSUZ-G CARL Zeiss. lena DDR) n
conepxanuio Genka (Lowry et al., 1951).

HuTporenasHyio aKTHBHOCTE OMpENENATH METONOM ALETHWIEHOBOH pemyKUHH
(Hardy et al., 1973) Ha xpomartorpade «llper-101» ¢ NIaMeHHO-HOHM3ALHOHHBIM
IeTeKTOPOM H KoJI0HKOM Porapak Q. B kauecTse raza - HOCHTENA HCTIONB30OBAIH APIOH C
NOABIKHOMN CKOPOCTHIO 50 MJI/MHH.

JinntensHoe BhDkHBaHMe (A0 18 MecAueB) MCKYCCTBEHHBIX CHMOMOTHYECKHX
accoUMALMH HM3y4aid Ha npuMepe cMecH mnomynsumid N, paludosum wm Rh.
leguminosarum B CTaGWILHBIX YCIOBUAX KHIKOH KYNLTYPLI, MPH XPAHEHHH B M04BE H B
nHOHIHIHPOBAHHOM MaTeprane. JXHAKYIO KymbTypy BHIPAIIHBAAH NPH YKAa3aHHBIX
Bbllle YCNOBHAX, 4depes kaxiwie 30 asel ans onpenencHWs KH3HECHOCOOGHOCTH
NPOBOWJIH BbiCEBbl OMHApHOW KynbTyphl HA arapu3oBaHHylo cpeny I'pomosa Ne 6.
TapannensHO HCCICAOBANH BHDKHBAEMOCTh OPTFaHH3MOB NPH [UTMTENBHOM XPaHEHHH B
BO3/YLIHO-CYXOH JI@PHOBO-TIOA30IMCTON MOYBE B IBYX BAPHAHTAX OIMBITOB.

B nepsom sapuanTe B 4amky [TeTpH noMemany cTepHILHYIO No4BY (Teruioras
crepunmsaunA 1,5 arm. IBaIbl Yepe3 OJHH CYTKH) H BHOCHJIH CYCTICH3MIO HHOKYJATA
s pacuera 2 © cyxok Gromacch 1 0,9 x 10° uncnenHoCTH GaxTepHATLHEIX KIETOK Ha
Ml Cpefibl Tak, 4ToGbl BIaXKHOCTH MOuBLI cocTasnuia 60 % n.s. ConepxuMoe YAk
Metpu nepemewmmnBanu M HHKyGHpoBanu 10 cyTOK, 3aTeM MOBOAHIH [0 BO3MYIIHO-
CYXOTO COCTOSAHHSA B CTEPHIBHBIX YCNOBHAX. KOHTPONbHBIE NMOCEBBI NPOBOMMIM Uepes
1 1 6 Mecanes nocne HHKyGauHH.

Bo Bropom BapuaHTe B yamkax IleTtpu Ha nouse nmonmydan ansroGakTepuans-
Hbilf «ra3oH» myTeM BhICeBa GHHAPHON KyJLTYPB! Ha NOBEPXHOCTL M IKCNIOHHPOBAHNA B
JOMHHOCTAaTE OKOJIO MECAUA JI0 BHIPAXKEHHONO «UBETEHHA» nousbl. «[ajomn
AHATM3HPOBANH 4Yepe3 2 MecAla MOCHe BHICYIIHBAHHA MOYBHI [0 BO3MYIIHO-CYXOTo
cocTosHuA. YucneHHocTs pu3obuit onpenenann Ha GoGoBom arape, BBLKHBAEMOCTB
CHHE3IENEHBIX — MO TOABJCHHIO NOPMOTOHHEB [10CNIE MOCEBA HA ArapH3OBAHHYIO Cpemy
T'pomona Ne 6 npH 0CBEYHBAHUHN.

JInA COXpaHEHNA HCKYCCTBEHHBIX CHMGHOTHYECKHX ACCOLMALMH B KOJUIGKLMH
npoBoAMNH JHOHILHYI0 CymKy ofpasuo mo ofmenpHHATOH MeTomHKe C 3aUIMTHOM
cpenoii: xenatwH (1 r), caxaposa (10 r), poma mucTAnTHpoBamHas — 100 mn
(PykososcTso ... , 1983).

Jlokanm3aumio MOACENEHHBIX K AKCEHHYHOH KyneType HocToka GakTtepmit
HCC/IEI0BANH CMOCOOOM HErAaTHBHOTO KOHTPACTHPOBAHHA CIIM3M C OKpackofi pacTBopoM
KOHFOPOT M C MOMONIBIO KHAKOH Tymww no merony Byppu (Pykosoactso ..., 1983).
llpenapatel mpocMaTpHBanH B NpoxoismieM cBete B (a3oBOM KOHTpacTe Ha
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mukpockone MBH — 15, MHKpOQOTOCHEMKY NPOBOAWIH HA MMKPOILIACTHHAX THMA
«MHKpO» TIDH HHCTpYMEHTalbHOM yBenHuennn Xx2150 u x2610. Tlpexne Bcero,
BHHAMaHHe Obino OOpalleHO HA HCCNENOBAHHE CNM3HCTBIX 4HEXNOB HHTel HoOCTOKa,
KOTOpOEe TNpPOBOMMIH B XKHBOM HeMKCHPOBAHHOM BHIe NBYMA MeToxamm: 1) ¢
MOMOWIBIO OKPAIIMBAHHA PACTBOPOM KOHTOPOT; 2) MCCNeNOBAHHS OOWIENPHHATHM
metonoM Byppn. B mepsom ciayyae MokHO OGBUIO OTHETNHMBO BHIETH HHTH
unaHoGakTepuit M CBETMEIH OpEon BOKPYT HMX, MPHHALTEKAIMHA CIHIACTOMY Hexiy.
Tpu BTOpOM cnocofe NPOCMOTP MPOBOMWIH B (ha30BOM KOHTPACTE, KOTJa HHTH HOCTOKA
CTAHOBHJIMCH TEMHBIMH, @ YEXJIbI — CBET/IBIMH.

DddextusrocTs Gunaprol KynsTyphl N. paludosum + Rh. galegae wiyvamu 8
OMBITAX HA MPHMEpE KOINATHHKA BocTo4Horo (Galega orientalis Lam.) copra Tane.
OneIT 3a00KeH B JABYX BAapHAHTAX: KOHTPONb — HHOKYJIALMA CEMAH nomyisumei
Rh. galegae, wr. 0702 u BapwauT ¢ HHOKy/suMed cemsH OmHapHoit KynbTypoit
N paludosum, wr. 18 + Rh. galegae, wr. 0702. CemeHa mepe; moceBoM
ckapuduimpoBany. Mucnennocts Gakrepuit 10°-10° wmn. Jlosa ymrakHenua m
rekrapHyio nopumio cems (12 kr) — 1 n. Tnomans nenauku 1,8 M, TIOBTOPHOCTL
wmecTHkpaTHas. [TouBa AePHOBO-NION30HCTAA CPEHeCY IHHHCTAA, HMEIOMIAs ClIe/TyiollHe
arpoxuMHueckue nokasarenn: pHxa 5,6; rymye 1,73 %; P,Os 36,4 u KO 32,8 mr/100 ¢
MOYBHI, CYMMA TMOMVIOIIEHHBIX OCHOBaHHH 6,8 M rHIpONMTHYECKAs KHCJIOTHOCTE
3,4 mr 3k8./100 r nouskl. OGbeM KOpHEBOH CHCTEMBbI OMpeleNAlH TOCHE BBIKOMKA
MoHoNHTa Nouss! ¢ 0,25 M Ha ryGHy 0,5 M,IyTeM OTMbIBAHHA KOPHEH H ONpeneneHns
ux ofkema no BeiTecHeHHoif Bome. KiyGeHbku noacumThiBamH W oTGHpann LM
ONpeneNeHHs HHTPOreHa3HolH aKTHBHOCTH MO cTangapTHoH metonmke (Tlockimanos,
1991).

CratHcTiueckylo  00paGoTKy —IKCMEPHMEHTANLHBIX  JAHHBIX  MPOBOWIN
obmenpHHATEIMH MeTonamMu (Bosnecenckuit, 1969; ITnoxuuckmii, 1980).

PesyanTaTe!  ofcyxnenne

Kpumepuu nod6op (POOP2AHUIMO8 NPU C POBHBIX KyTBMYP

OnupukatopoM cHHTpodHBIX accoumaumnit senAnca N paludosum kak
MEPBHYHBIA TMPOMAYLEHT OPraHHYeCKOro BEIIECTBA, HA OCHOBE MPHMKHIHEHHBIX
BhlIeNeHHH KOTOPOro MOMKET CYUIECTBOBAThL HCKYCCTBEHHBIH MHKpokocM. Bua mmpoke
pacnpoctpaved B mousax (lLlltwma, 1959). Ero ¢wusnonoro-Guoxmmmdeckne
0coGeHHOCTH W IKooruyeckne TpeGoBanua noctatouno wiydyenst (Iyces, Hukntina,
1979). Tlpu KynbTHBHPOBaHHH OTIHYAETCA OT MHOTHX APYTHX BHIOB CHHE3ENeHHIX
sofopocneii Beicokoft asoTdukcanmeit W GHICTPOR CKOPOCTBIO HapacTaHus GHOMAcCH
(MManxparosa, Kanunun, 1991). EcTs onbit ero ucnonb3osanus B semuaenenun (LLtana u
ap., 1971; Kamuuun, 1995; Tpedunosa u ap., 1998; Koeuna, 2001). Hocroky
NpefHa3HaYaeTcs He TONBKO pPONb  HOCHTeNd, KOHceppatopa Oaktepuit
JHEProreHepaTopa, HO W CaMOCTOATENbHOE AeficTBHE Ha MOYBY M PaCTEHHA B KauecTse
CHIILHOTO a30T(HKCATOPA H CTHMYAATOpA POCTa.

Hmeiotca coobiienns, 4T0 KIETKH, NpHHaLlexamue K pomy Nostoc Vauch,
ofHapyxeHsl B KryGenbkax Erunmerckoro knesepa — Trifolium alexandrinum L.
(Venkataraman, 1960) u xaybenskax apyrux pactenndi (Gallon, 1998). 3w
NpPEeATNoNAaracT BHAOBYK COBMECTHMOCTh KiyGeHbKOBBIX OakTepuii u HocTOka. B
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Konempyupoaanue MuxpooHsx Kyasmyp

GonsmMHcTBE  MccnenopaHuit  Mbl menonbosanu  Rhizobium leguminosarum xax
THNoBOH BHA cemelicTea Rhizobiaceae Conn.

Hapany ¢ astaM, Agrobacterium ri ter W Pseudc JSuorescens
ofHapyeHbl KaK eCTeCTBEHHbIe CITYTHWKH MHOTHX CHMHe3eneHsiX (AHOpeoK M 1p.,
1990). 3to naer ocHOBY A BBeNeHUA B GHHAPHYIO KYNBTYPY OTCENeKTHPOBAHHLIX BO
BHHHCXM mrTamMmoB ykasaHHbIX Gaxtepmif M NenaeT peanbHbIM MpeAnoloXeHHE O
npeofoneHHH Gapbepa HECOBMECTHMOCTH, KOTOPhIA MHOTHMH aBTOPaMM CBA3LIBAETCA C
Bhifie/leHHEM CHHe3leNeHBIMH BopopocnaMu Gaxtepuumansix BemecTs (I'pomos, 1996;
Cupenko, Konupatsesa, 1998). Azospirillum lipoferum we Gbui 0GHapyxeH B coctase
£CTECTBEHHBIX COOOIIECTB CHHE3eNeHBIX BOOpoceif, HO wTaMM 3Toro Buaa PHII-22,
BHIJCNCHHBIN H3 [JepHOBO-MOA3ONHCTHIX mnouB Jlenuurpaackod o6n., npu3HAH
nepernexTHBHBIM B arpobroTexnonoriu (Baciok, 1985),

ik

Coamecmumocms MUKPOGHBIX NORYARYUI @ UCKYCCMBEKHBIX CUMBUOMUYECKUX
accoyuayuax

PeaynbTathl onbiTa ¢ GHHAPHBIMH COYETAHHAMH KOHCOPTOB NOKA3aiH, 4TO
N. paludosum we sBnAeTCA arpecCHBHBIM N0 OTHOWIEHHIO K Gakrepuam P. fluorescens
(puc. 1), A. radiobacter u Rh. leguminosarum (puc. 2). B 10 %e Bpemsd, Nonyisums
A lipoferum yxe Ha 15 CyTKH OSTHMHHHpPYETCA W3 COBMECTHOH KyJbTyphl C
N. paludosum (cm. puc. 1). Cyaa no [HHaMHKe coJepXaHus Xiopoduuia a, CKopocTs
pocTa HOCTOKA B MPHCYTCTBHH pasMHOXaIOMMXCA B KyneType Oaxrepmii
yBeMIMBAETCA, 3TO MOATBEPXKIAST YXKe YCTAHOBHBLICECH MHEHHe, 9TO aKCEHHYHbIE
KYIBTYPBI PACTYT XYK€, 4eM AIbroJOrHYECKH HCThIC,

Ig N xkn/mn xnopodunn a,
10 + mrir - 70

Puc. 1. I Gaxrep HBIX KACTOK H P podh aB
Nostoc paludosum KOtz + Azospirillum lipoferum (1 w la); N. paludosum + Pseudomonas fluorescens (2 w 2a).
il P pod a B MOHOKYABTYPE (3).
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OxcTeHcHBHbIE GHMHApHBIE KyJALTYPbl MOITIH PACTH NMPH 3aNaHHBIX YCIOBHA
npubnu3uTensHo 0o 80 cyTOK, a 3aTeM BBIXOIHIH Ha CTALHOHAPHYO (a3sy, 4To, OAHAKD,
He CHIKANO pa3sMHOKEHHA GaxTephit.

JuHaMuKa YHCIEHHOCTH GaKTepHANbHBIX KIETOK B Komnoswrax N. paludosum
+ Rh. legumi um, N. palud, + A. radiobacter Geina uHOH (CM. pHC. 2), e s
KOMIIO3HTe, CO3NaHHOM NpH ydacTHH P. fluorescens (cM. puc. 1). B mepssie mHi
COBMECTHOIH KyNBTYpPbl HOCTOKA ¢ pH300HAMH H arpo6akTepHAMH YMCIEHHOCTh KAETOR
noAceAHHbIx Gakrepuii pesko cHUkanack (cM. puc. 2, /, 2). C ysennuennem Guomaccs
HocToKa (cMm. puc. 2, 3) OHA yYBenMYMBANAaCh, YTO NOKA3bIBAET €€ 3ABHCHMOCTH 01
Pa3’BHTHA NPONYKUHOHHOH BeTBH GHHapHOH KynmbTYpbl. 3TO CTAHOBHTCA O4eBHIHHM,
KOr/a B¢ MOMynAuMH AByX BHAOB (N. paludosum + Rh. leguminosarum) cMenMBaiorcs
HE OJIHOBPEMEHHO, T.e. XEMOOPraHOTPOQHBIA OpraHH3M MOACEBAETCA K KyJNBTYpe
dororpoda, BeTymuBmero B norapudMEtdeckylo dasy pocra (puc. 3). B atom ciysae
YHCNEHHOCTh MOMyNAMH pu3o6uit B GHHAPHON KyNbType YBEHUHBAETCH NPHMEPHO Ha
nopanok. OAHAKO MeXKOPraHHIMEHHBIE B3AHMOAEHCTBHA, BKIIOYAIONIHE, BEPOATHO,
KOONEpalUHi0 KaK B3aHMOBLITOAHBIC OTHOUICHMS, OCYIIECTBISIOTCA W HA paHHM
CTafMAX pa3BHTHA GHHAPHON KyAbTYPhl NPH €ro HH3KOH ONTHYECKOH MIOTHOCTH
(tabn. 1). Ha mHavansHywo (asy HHTErpaUMi mNApTHEPOB YKAa3blBAeT 3HAUMMOE
TOBLIICHHE HHTPOTEHA3HOH AKTHBHOCTH M colepkaHHe Genka, KOTOpBIe MOry
CAYXHTh CHIHANBHBIMH B3aMMOJICHCTBHMAMH JUIA JanbHeluwero passuTna GuHapHo!

KYJIbTYPBI.

Ig N xnimn Xnopodmnn a,
10

10 20 30 @0 50 60 70 80 90 Cymm

Pue. 2. [ " Gaxrep HBIX KN€TOK Rhizob, leg um (I) w Agrobacterium

radiob 2) = ¢ Nosioc palud. Koz, Conep pod B TeX X
KOHCOPLMYMax cooTseTcTaeHHo (/a 1 2a) u monoxynstype N. paludosum (3).

Bnn3koe poicTBO BHAOB p. Rhizobium u p. Agrob. ium, np JIEMKALIMAX K
ojlHOMY ceMelcTBY Rhizobiaceae Conn, no-BMAMMOMY, OGYCHOBIHBaeT CXOAHYK
NMHAMMKY PaIBHTHA WX TOMyNAuMi B COCTAaBE HCKYCCTBEHHBIX CHMGHOTHYECKM:
accoumalmii Ha ocHoBe HoTOTpodHOrO OpraHnImMa (CM. pHc. 2).
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BunapHas kyaetypa N. paludosum + A. radiobacter Gpina ycnokHeHa 3a cyer
sBefienna B Hee P. fluorescens (puc. 4). YcnoBHa cocymecTBOBAHHA MHKPOOPTaHHIMOB
B NONMKyNbTYpe (3 KoHCOpTa) BhIpaGaThIBAIOTCR B MPOLIECCE B3AHMOIEHCTBHA PA3HBIX
nonyasunii, Ha onpeneneHusix sranax passuTHs KyasTypsi (puc. 4, I, 2) nabmonaercs
3¢pKanbHAA AWHAMHMKA YHCIEHHOCTH KNeTOK GakTepHanbHBIX KOHCOPTOB, 4TO He
HCKMIOYaeT KOHKYPEHIMH 3a Kakol-nuGo daktop. OaHako B MecAqyHOM KylbType
BHYTPHIOITYIAUMOHHBIE B3AMMOOTHOIIEHHA XeMOTpodHbIX GakTepuii, BepoaTHee BCero,
NEPEXOAAT Ha GHONIOTHYECKOe B3aUMOEHCTBHE NO THITY Koonepaunn (HeliTpannama?),
H CMELIAHHAA MOMY/IALHA JOCTHraeT NFOMEOCTATHYECKOTO COCTOAHHA.

Ta6auya [|. PocT, HHTPOreHAINAR AKT ] Geaka B TAX H it
kyautype Nostoc paludosum Kitz. (10-8 aenb Ky LTHRBHPOBAHHE)

0 Hutporesasnas
Opranusmst em:a: AKTHBHOCTB, HMOJIB Co,u:p:ﬂ:;ie
CiH, /mr Genxa/mun

Nastoc paludosum, urr. 18 0,93+0,02 0,42£0,09 4,00£0,37
N. paludosum + Rhizobium galegae, wr. 0702 | 0,98+0,03 1,09+0,17 4,840,06
N. paludosum + Agrobacterium radiobacter, 0,9410,04 1,1040,20 6,28+0,18
wr. 17

* [loka3saHua CeKTPOGOTOMETPA (MYTHOCTS, HHTEHCHBHOCTH OKPACKH).

Tabauya 2. Booxusaemocrs Oumapuolt xkyasTyps Nostoc paludosum Kitz. + Rhizobium
leguminosarum Bo BpeMEHH H NPH PRINGIX YCIOBHAX BLICYIIHBANRS

Cpoku [Mosenenne Yucnennocts GakTepuil, kn/ma
Yenosua / obsexT ydera, TOPMOTOHHEB, A T
G s onwTa IKCMOIHLHN
KyaTianpoanne B xuaxofi cpeie 18 15-18 10’ 10°
BeicymieHHan nieHKa MECRYHOH 107 G
ymTyp 2 10-15 1010 14-2,0x 10*
Jinodwimsuposannan GuHaphas 2 M 13 08 10 124x 10
KybTYPa 2 iR, 20 10° 1,28 10°
K eonpocy o et UCKY( cu UX AC it

BbikHBAEMOCTh HCKYCCTBEHHBIX accouMaumit Guina uccnenosaHa Ha npHmepe
GunapHBIX KyAbTYp. KynbTypbl HocToka ¢ pH3oGHAMH crniocoGHBI COXpaHATBCH B
CTEPHIBHBIX YCIOBHAX MIHTENbHOE Bpems. Tak, NpH KyNbTHBHPOBAHHM B KHIKOH cpene
1enocTHOCTs cucTeMsl N. paludosum + Rh. leguminosarum coxpawsanach B TeueHue
Beero cpoxa HaGmonenus — 18 mecsues (tabn. 2). AHanu3 XH3IHeCnocoGHOCTH NpH
KY/IETHBHPOBAHHH B 3THX YCIIOBHAX GHHApHOH nonynaumn N, paludosum + Rh. galegae
He ofHapyxun oTnHuuit orT npeasiymeit GuHapHo# KynbTYphl ¢ Rh. leguminosarum
(naHHBIE HE NPHBENCHBI),
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TonyyeHHble KOHCOPTHI XOPOWO NEPEHOCHAM BhiCymmBanue: (GoTOTPOPHSIH
KOHCOPT C HEH3IMEHHOH CKOPOCTBIO BO30GHOB/IA/ POCT NOC/IE BHICKHIXAHHA [10 BO3MYIWHO-
CYXOro COCTOSHHMA B IUIcHKe; Gynydn madpysHo pacnpoCTPaHEHHBIM B IOYBE; H MpH
BBICYIIHBAHHH «Fa30HOBY, PA3BHBIIHXCA HA €€ NMOBEPXHOCTH (cM. Tabn. 2).

Ig N kn/mn Buomacca, Mr
CyX. Beu.
12 " 100
» ®
3

8

0
A ——

40
4
2 ol
Q [

0 10 0 3N Cymmu
Puc. 3. B G Nostoc palud Kotz (/) Ha 4MCAeHHOCTS KICTOK NPH Pa3HLX

CPOKAX €10 NoACEBa B KyNLTYPY: Ha 10-¢ (2) n 20-¢ cyxm (3).

Ig N xn/mn

cyx.Beul.
] %0
- 0
A 0
0
5
50
4
40
3
0
' 2
1 10
° °
° 5 10 15 20 s £ Cyun
Puc. 4. W KiCToK Pseud. S (1) u Agrobacterium radiobacter (2) &
cosmecTHOH KyasType ¢ Nostoc palude Kitz. (3). Hac ynauni np Ha 15-e cymu
N palud

CoxpaHeHHe ®HIHEHHOCTH HOCTOKA MPH BhICYIIMBAHHH He YAMBHTENBHO, GO
M3BECTHA €ro CTIOCOGHOCTL K OXHBJICHHIO TOC/e XPAHEHHA AECATKOB JIET B repbaphy u B
JKCHKAaTOpe Hal cepHoM kucnotoi (Tlamkpatosa, 1987). MemnenHHoe oTpacTaHue
oTMe4eHO mnocne aModuIbHOM cymkH GHHApHON KyNbTYpBI M aHanM3a nocie
JBYXJIETHETO XpaHeHHA (NOABNEHHE FOPMOTOHHEB HEPE3 MECALL T0C/IE NOCEBa).
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JKu3HecnocoGHOCTE KOHCOPT COXpaHANAch BO BCEX MOAMQHKALMAX NpH
BRICYIIHBAHHH, HO umucaenHocTs Gakrepuit (KOE) co BpemeHeMm cHMKanach mo
CPaBHEHHIO C HAaYaJOM OMBITA MONMTH HAa MOPAAOK MPH [ANHTEILHOM Ky/JITHBHPOBAHHH B
KUAKOH cpene, MpH BLICYIIHBAHMH IUIEHOK H JWodamH3aumn Marepnana. Hanporus,
NpH XpaHeHHH GHHApHON KynbTyphl B IH(QY3IHOM COCTOAHHH B CTEPHIBHBIX YCIOBHAX
BO3/YIIHO-CYXOH TOYBB M B BHIE «rajoOHOB» HAa €€ MOBEPXHOCTH YHCJIEHHOCTh
GaKTepHaTBHBIX BCEJIEHLIEB OCTABANACH NOCTORHHOM,

Cmpyxmypa ucKye x cuMbi KUY ACC

CrabunsHocTs GHHAPHOM KyNbTYPBI NOATBEPANAET NPEANONOKEHHE O TOM, 4TO
OpH €ro CO3JaHHH BO3HHKACT YNOpANOYEHHAas CTPyKTypa. B kauectse npumepa
NpHBOMM pe3y/ibTaThl paboThi ¢ GMHAPHON KyJbTYpOH, COCTABNEHHOH H3 aKCEHHYHOM
kynbtypet N. paludosum w Rh. leguminosarum. JIna onpeleneHHA MECTOHAXOMKICHHA
GaKTepHaNEHOr0 KOHCOPTA OMBIT NPOBO/IIIH IO ClEMyIolielH O4epeHOCTH NpoLeILyp.

[Tocne COBMECTHOTO KyJLTHBHPOBaHWA OMHAPHONH NOMY/NSUMH B TEYEHHE
OHOTO MecAlA KyNbTYpY HABa¥abl UeHTpH(yrupoeanu npu 1000 g B TeueHHe 5 MHH,
oTMBIBaA KJIeTKH (oToTpoda OT Cpes IyTeM PecyCneH3HPOBAHHA B CBEXKYIO Cpey.
Jatem Guomaccy 3amupanu 15 cM’ cBexeit cpeabl M MOABEPrald BCTPAXMBAHHIO Ha
kavanke B TeveHwe 1 u. Takum oOpaszom, crapanuch OCBOGODHTBCA OT TOW yvacTH
Gakrepuii, KoTOpas HaxoJwnach B Ky/NbTypanbHOi cpene wiH Gbula ancopGupoana.
B mucxonno#t kynerType (6Homacca + KynbTypanbHas cpela) YHCIEHHOCTh KIETOK
Gaxrepuit 6sina 10%Mn; nocne ABOMHOrO MPOMBIBAHMA M BCTPAXHBAHHA Ha Kayanke —
1,75 - 10° xn/mn cycnemsum; nocne ABOHHOTO MPOMBIBAHHS, UEHTPH(YTHPOBAHHS,
BCTPAXMBAHMA HA Kayajike H PACTHPAHMA [0 CYCTIEHIWH B CTymke ¢ 15 cM’ cBewelf
cpensi I'pomosa Ne 6 — 0,3 - 10* ku/mn. CnieoBaTeNsHO, OCHOBHO® KONHUECTBO KIETOK
pu300Mi cocpenoTayHBacTcs B GHOMACCE HOCTOKA, MPHYEM YacTh X, BEPOATHEE BCETO,
npouHo yaepxusaerca. IlonTeepxaenue GbUIO MOMYyYEHO € MOMOIMIBI MHKPOCKOIHPO-
BaHHA W (oTorpadapoBaHus «mpomsiToi» GuHapHON KynbTyphl. Ha puc. 5 BHAHO, uTO
GaxTepHM HaXONATCA B CH3H, OKpyXalomel KIeTkH HocToka. OHH COCpPeNlOTaYHBAIOTCA
NpeMMYNIECTBEHHO BNOML HHTH M TETEPOLMCT M, HakoHell, Qopma GakTepmi,
HECOMHEHHO, KOKKOBas, a He NaJOYKOBHIHAA, KaK 3T0 CBOWCTBEHHO KIETKAM PH3OOHH,
Onsako KOHTpONbHBIE MoceBhl Ha GoGoBuiit oTBap oGHapyxHIH TpaHcdopMalHIO ee B
obbIHBIe NOJBHKHBIE PAMOTPHLUATENbHBIE Nanodky pasmepom 0,5-0,9x1,2-3,0 Mxm.

LluTonoruyeckue HIMEHeHHA KieTok Rh. leguminosarum, BBIIENEHHBIX H3
KopHelt Vicia faba L, oTMedeHbl B COBMECTHOM Ky/ibType, npaBja, ¢ 3eseHoi
sopopocnsio Chlamydomonas reinhardi Dang. (Dryanovska, Zakova, 1985). Cnenyer
0TMETHTB, YTO B HEGNArONPHATHBIX 1A POCTa YCNOBMAX kineTkd Rhizobium oGbraxo
meoMoptubl (Kpatkwii ... , 1980).

Takum o6pasoM, GakTepHambHBI BCENEHEL pacnipefenieTcs B KynbTypambHOH
KWIKOCTH, aNCOPOHPYETCA HA HHTAX HOCTOKA H NPOHHKAET B €0 OKOMIOKIETOYHYIO CIIH3b.
[Tocnennee, No-BAIHMOMY, H criocoGeTBYeT camMoBO306HOBNEHHIO GHHAPHOM KYNBTYPHI.

Sgpep deil BUHApHOTl KyTbmMypsl HA pacmenus

5

MpuBonMM OAMH H3 PE3yNETATOR ONEITA MO CPABHEHHIO 3((EKTHBHOCTH
fakTepu3alMy ceMsH MoHoOakTepHansHOM nomyiauuel Rh. galegae w uckycerenHo#
cumbnoTHYECKOH accoLl # N. palud + Rh. galegae (Tabn. 3).
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Puc, 5. Kancyaup KACTOK Rhizobium le i um 8 cinau, oGpasyemoit Nosioc palude Kotz:
a-x2150, 6-x261110.

M3 nanHbIx TabaMusl BUAHO, 4TO JeficTBue GuHapHOH KynbTyphl Obuto Gonee
3eKkTHBHO, YeM NMpPHEM CTAHIAPTHON MHOKYNAUHH cemAH. ITpucyTcTeBhe B pu3oliu
HOCTOKA CMocoGCTBOBANO HOMYNALMH KOPHEH, H KaK CNeACTBHE ITOr0, MPOHCXOIMIO
MOBLILIEHHE HHTPOreHA3HOM AKTUBHOCTH KIyOSHBKOB, YBENHHEHHE POCTAa KOpHEBOH
CHCTEMBI, HaZl3eMHOH Macchl H YpoXKas CEMAH.

TaGruya 3. Bamsume paneix cnocofos Gaxrepusaumm cemum (Rhizobium galegae m Nostoc
paludosum Kiltz. + Rh. galegae) na woanstunk (Galega L.) ocrounniit

Hamemnas Kopuesas cuctema KnyG
4acTS 38 wa l ' & Ypoxait
OGpaborka ceman 2 yxoca Bec CiHa CEMAH,
(eyx. sem), m,"‘ cyx. wr/m’ | umons/ur L
wra semt., T cyx. seill,
Rh. galegae (xontpons) 79,79 2090 680 13735 2,71 1841 £22 I
¥. pelucosten 3 97,30 4020 1080 | 26240 3,76 242010
Rh. galegae

TMpHuMeuaHue: PaOHHLA MOKIY KOHTPOICM H ONBITOM IOCTOBEPHA Ha ypoBHe 99,9 %.

Jlyamemy  npmkuBneHHIO  GaKTepHaTbHOrO  KOHCOPTZ  HA  KOPHAX
6naronNpUATCTBOBAIH CJIM3HCTHIC MOKPOBBI GHHAPHON KyJBTYpBI, CHOCOGCTBYIONIHE €ro
NPHWIHNAHHIO K CEMEHaM B MpOLECCe HHOKYNALHMH, 4To ofecneYHBano xenaTelbHsil
KOHTaKkT Ouonpenapara ¢ pactenmuem. [prmkuBaeMocTh GakTepHAALHOrO KOHCOPTAa HA
kopHax Go6oBeIX GbUIO paHee HaMH NOKA3aHO ¢ MOMOIILID MEYEHHOTO AHTHGHOTHKAMK
wraMma puszoOuit (Kanunuy, 1995).

IMonoxwurensHas ponk HOCTOKA, KPOME KaNCYJTHPOBaHHA GakTepHAaNbHON
NOMyJIALAK, MOXKeT GBITh CBA3AHA C TeM, YTO BHIBI 3TON0 POAA ABJAIOTCH CHILHBIMH
CTHMYJIATOpPaMH poCTa kopHell, T.e. Bu3bBaIOT pu3orenHsiit >¢dext (ITankparosa,
Kanuunn, 1991; Pomanosa u gp., 1992), uto B cBolo ouepens cnocoGcTeyer mx
HOTy IALHH,
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3akmouenne

TlpH cO3NaHHH HCKYCCTBEHHBIX CHMOHOTHYECKHMX accouMauMil Ha OCHOBE
CHHE3eJIeHBIX BOAOPOC/EH MOXHO HCNONB3OBATH [BE MX OCOGEHHOCTH: CNOCOGHOCTH
BXOMHTE B (PMIHONIOTHYECKH-KOOMEPATHUBHbIE CBA3H C  XEMOOPraHOTPO(HBIMH
GaxTepHAMH, COCTABNAIOMHEMH (aKTHIeckH obIIylo ¢ HUMH (YHKUHOHANBHYIO CHCTEMY,
H OTCYTCTBHE CTPOTrOH cneundukH MUKpoQUIOps! MO OTHOWEHHIO K BHAaM Cyanophyta.
lMocnenuee no3BONAET 3AMEHHT: ONPEACTCHHYIO OGaKTEpHANBHYIO NOMYIAUMIO B
coobuiecTBE € UE/IBIO BBENICHMA B HEr0 OTCE/ICKTHPOBAHHBIX MO XO3AHCTBEHHBIM
noxasatensm BHuoB Gakrepuit. JloxkasaTenscTsa ycneImIHOH NpOLEYPhl CTAHOBATCA
OueBHIHBIMH Ha (OHe akceHWYHOM KymbTypsl Qorotpoda. VYnanoch nokasats
BbL )CTh B C PHBIX Y X JaGopatopHbiX KynsTyp (npn naGmoneHnn
B TedeHHe 18 MecAlUEB) HCKYCCTBEHHBIX CHMOHOTHYCCKHX accoumaunii Ha Gase
N. paludosum, wrr. 18/ A. radiobacter, urr. 17/ P. fluorescens, mr. ABX B GuHapHbIX 1
TPHIVIETHOM COCTOAHHMH, GaKkTepHanbHble KOHCOPTHI KOTOPHIX B HACTOALICE BpEMA
BOILTH B arpoHOMH4eckHe npenapatsl (Koxemskos, Tuxoxoend, 1998).

O ke Bu/Bl GakTepHil HEONHOKPATHO YNOMHHAIHCh B Ka4eCTBE CITyTHHKOB
HOCTOKOB B €CTECTBEHHBIX ANbro0aKTepHANLHEIX acCOUHAaUMAX (AHIpelok K ap., 1990).
[lombiTka cocTaBneHus OuHApHOH KyneTypel ¢ nonymsumed A. lipoferum PWII-22
OKkasanach HeynayHoll. 3TOT BHI He OTMeENMEH HCC/ICHOBATE/AMH B  COCTaBe
€CTECTBEHHBIX momynsumil. B TO ke BpeMs CO3JAHHE (XHMEPHBIX» HCKYCCTBEHHBIX
accoumaumit N, paludosum + Rh. leguminosarum/Rh. galegae Gbio ycnemHsiM.
Pi3o6uH BHEAPANHCE B OKONOKNETOYHYIO CNH3b HOCTOKA M pa3BMBamHCh B Hell kak B
HHKyGaunoOHHON Kamepe (KancynHpOBanHCh B HeM), CyKallel HCTOUHHKOM 3HEPrHH,
4T0 cmocoGCTBOBATO HX COXPAaHEHHIO H CaMOBOCMIPOH3BENECHHIO HCKYCCTBEHHOH
cuMGrOTHMECKOH accouHauMyu. B moneBoM OMbiTe HA NPUMeEpe KOMMSTHHKA BOCTOMHOIO
NOKA3aHO, YTO HCKYCCTBEHHAd anbropu3oOHaNbHAad accOlMALMA MO CPABHEHHIO CO
cranaapTHo# o6paboTkoii ceMAH nomynsune pu3oGuit okazanace Gonee adipexTHBHOM.
B Haweii pabore nomyueHs! TNONOKHTENBHBIE PE3YJLTATE NO MNPHMEHEHHIO B
ArpoGHOTEXHONIOTHH ~ MCKYCCTBEHHBIX  anbropn3o0HaNbHBIX — accoumauni  npu
HHOKYNALUMH CEMAH JIANBEHIIA pPOTaToro, ropoxa TOCEBHOTO, KJEBEpa KpacHOro
(Mankparosa, Kamuuun, 1991; Kanuwaun, 1995). HckyccrsenHbie caMGHOTHUECKHE
ACCOLMALIMM Ha OCHOBE MOMYNAUMH HOCTOKA H OTCEJIEKTHPOBAHHBIX IITAMMOB
arpoGakTepuii M NcerIOMOHAN Np JIHCh HAMH € Y NpH BHIOHKE paccaibl
KamycTh! B 3aMIEeHHOM rpyHTe (Tpednnosa u ap., 1998; Koenna, 2001).

ManoBepoATHO, YTO in Situ Takas ACCOLMALIMA COXPAHAETCS, HO OHA (YCIEBAET)
Oka’aTh HyxHbit 3(dexT (ckopocTes HHOKyNAUMH cemsH B ciydae ¢ GoGoBbiMH,
pocToBoli MMM caHuTapHbli 3¢ddext). B nocnenHee Bpems yAenfeTcs 3HA4YHTENBHOE
BHAMaHHe ucnonb3osanuio Cyanophyta B Guotexnosnorny (Cyanobacterial ... , 1998). B
naweft pabore nokaszaHa  3(QEKTHBHOCTP  HCMONBIOBAHHA  HCKYCCTBEHHBIX
cumbHOTHUECKHX accoumaumii Ha ocHoBe Cyanophyta B arpoGHOTEXHONOTHH.

BaaroaapHocTH

Asropnt Gnaronapar a. 6. H., npodeccopa, 3asenyiouiero oracnom (GoroTpodHbIX
opraiuamos HOI1  (IMympmo) H.H. ToroToBa 3a noMoms B NpPOBEACHHH HEKOTOPKIX
IKCIICPUMEHTOB.
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Je.M. Pankratova, R.Ju. Zyablih, A.A. Kalinin, A.L. Kovina, L.V. Trefilova

Vyatka State Agricultural Academy, Department of Botany, physiology plants and microbiology,
610017, Kirov, Oktyabrskii prospect, 133, Russia

CONSTRUCTION OF THE MICROBIAL CULTURE ON THE BASE OF BLUE-GREEN
ALGAE NOSTOC PALUDOSUM KUTZ.

Results of investigation confirm a possibility of forming ion of artificial culture
on the base of blue-green algae Nostoc paludosum. Compatibility of blue-green algae with Rhizobium
leguminosarum, Rh. galegae, Agrobacterium radiob , Pseudc fli and Azospirillum
lipoferum is di d. We have d ated the stability of artificial double and triple mixed cultures and
arrangement of the partners in them without Azospirilla. The comparison of treating the seeds of Galegae
orientalis by Rh. galegae only with treating by consortia Nostoc paludosum + Rh. galegae showed the
significant advantage of the consortia inoculation.

K eywords: blue-green algae, chemotrophic bacteria, artificial consortia, stability.
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