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Annomayusa. IlpoBeneHo u3ydyeHHE OCOOEHHOCTEH pa3BUTHUA LMaHOOAKTEpuil poOIOB
Anabaena n Nostoc Ha pa3nUYHBIX MUTATENBHBIX cpenax. [lokazano, yTo MUAHOOAKTEPUU UMEIOT
MIOHIKEHHBIA U CpPEeIHUN YPOBHM H3MEHUYMBOCTH B KyabTypax (6,15-22,7%), a xapakTepuCTUKU
KOJIOHUHM, HUTEH M KIETOK 3aBUCAT OT COCTaBa IMUTATEIILHOW CpeAbl. YCTAHOBIEHO, YTO
ONTUMAJILHOW Cpeof JUIsl KyIbTUBUPOBAHUS MpeJcTaBuTeNnell pogoB Anabaena n Nostoc sBisiercs
cpena bonna 0e3 azora. KynbTuBupoBaHue 1IMaHOOAKTEpUI HA ATOM cpeie IPUBOAUT K aKTUBHOMY
HAaKOTUICHUIO OMOMACCHI M YCHUJICHUIO MPoIecca a30T(HUKcaInu.

Abstract. The study of the characteristics of the development of cyanobacteria of the genera
Anabaena and Nostoc on various nutrient media was carried out. It has been shown that
cyanobacteria have low and medium levels of wvariability in cultures (6,15-22,7%), and
the characteristics of colonies, filaments and cells depend on the composition of the nutrient
medium. It has been established that the optimal medium for the cultivation of representatives of
the genera Anabaena and Nostoc is the Bold’s Basal Medium without nitrogen. Cultivation of
cyanobacteria on this medium leads to an active accumulation of biomass and an increase in
the process of nitrogen fixation.

Knrouesvie cnosa: KyTsTUBHPOBAHKE, TUTATCILHBIC CPEIIbI, TOYBCHHBIC ITHAHOOAKTESPHH.
Keywords: cultivation, nutrient media, soil cyanobacteria.

B nocnennue necATuneTuss MUKPOBOIOPOCTH M ITMAHOOAKTEPUH MMPHOOPETAIOT BCE OOIBIIYIO
aKTyaJIbHOCTh B Ka4yecTBe OOBEKTa OWOTEXHOJIOTHYECKHX wuccienoBanuid [1-2]. OHm wumes
MPUMHUTUBHOE CTPOCHHE U OTIWYasICh HETPeOOBaTEeIbHOCTHIO K YCIOBUSIM CYIIECTBOBAHUS,
SBIISIOTCS TEPBUYHBIMU MPOAYIECHTAMH M XapaKTePU3YIOTCSl 3HAUUTENBHBIM BKIAJIOM B
(YHKIIMOHUPOBAaHUE BOJHBIX M HA3eMHBIX JKochcTeM. [[MaHOOaKTepuu y4acTBYIOT B CO3JIaHUU
OpPraHWYECKOTO BEIIECTBA, CIIOCOOHBI K a30TQUKCAIMH, YJaCTBYIOT B HAKOIUICHUM psja
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OMOJIOTMYECKH aKTHUBHBIX BEIIECTB, IPX 3TOM OHH JIOCTATOYHO OBICTPO HAKAIUIMBAIOT OMOMAcCy U
OTJIMYAIOTCS IPOCTOTON B KYJbTUBUPOBaHUHM [3—5].

Lenpto maHHOW PabOTHI SABISAJIOCH M3yYEHHE OCOOEHHOCTEH pa3sBUTHS a30T(HPUKCHUPYIOIIUX
nuaHoOakrepuil ponoB Anabaena m Nostoc Ha pa3NMUYHBIX HUTATENBHBIX cpelgax A Moadopa
ONTUMAJIBHOW CPEbI ISl UX KYJIBTUBUPOBAHMUS.

Mamepuan u 0o6vexmul ucc1e008aHUs

OObeKkTOM HUCCIIeIOBaHUS SIBISUIUCH KYJIBTYpbl LinaHoOakrepuit Anabaena sp. u Nostoc sp.,
BBIJICJICHHBIE U3 I10YB | OMENIbCKOTrO pailoHa.

Kynerypa nmanoGakrtepun pona Anabaena XapaxkTepu3oBajach JOCTaTOYHO SPKOM CHHe-
3eJIeHOI OKpacKoi. TpuxXombl ObLIM MPSAMBIMU WM U30THYTHIMU (Pucynok la), ouenb peako ciabo
CYKMBAJINCH T10 HANpPaBJICHUIO K KOHLIAM, OJIMHOYHBIEC WJIM COEJAMHEHHBIE B JIETKO pa3pyLIaroIHecs
JepHOBUHKH [6—7]. Bnaranumia Obuin 3ameTHbI ciiabo. BereTaruBHblE KIETKH UMENH OKPYIIIYIO
Wwin OOYOHKOBHAHYIO (OpMY, pa3IMUMMbIe Ta30Bble BaKyosd. TOJCTOCTEHHBIE TETEPOLUCTHI
OTIIMYATCh TOMOTEHHBIM COACPXKUMBIM. CIIOpBI (POPMUPOBAIKCH B CTAPBIX KYJIBTYpaXx.

Pucynok. 1. MukpodoTtorpaduu rimanodakrepuii pogos Anabaena (a) u Nostoc (6), x 400.

Kynerypa nmanoGaktepun poma Nostoc mmena OKpacky OT CHHE-3€JIEHOH /10 OJIMBKOBOIA,
omiMyagach Ooyiee BbIpaXKEHHOW ciu3bl0. HUTM HOCTOKAa COCTOSUIM M3 KIETOK OKPYIJIOW Win
OOYOHKOBHIHOW (DOPMBI, BKITFOYATN TEPMUHAIBHBIC M WHTEPKAJSIPHBIC TETEPOLUCTHI. AKHHETHI HE
BBISIBIICHBI.

B coorBercTBMHM €O CXeMOH OJKClepUMEHTa s KYIbTUBHUPOBAHUS LMAHOOAKTEPHi
UCTOJIBb30BAIM YEThIPE CHHTETUYECKHX MUTATENIbHBIX CpeAbl: OCHOBHYIO cpeny bonna (BBM),
cpeny bonma 6e3 azora (BBM-N), cpeny pro u cpeny UYy-10 [8-9]. ToroBbie cpens
aBTOKJIaBUpoBanu mpu Temmneparype 121 °C u panenun 1 arm. KynsruBupoBaHue Bopopocieit
OCYIIECTBIISZIM B TATUKPAaTHOM IOBTOPHOCTU C TOMOIIBIO METOJa BOJIHBIX KYIBTYp IIpHU
temneparype 25+3 npu 14/10 gacoBoM uepeqoBaHHH CBETOBOW M TEMHOBOW (a3 W OCBEIICHUU
35004000 nx B kimmmaroctate KC-200. Habmronenue 3a KyapTypaMu TPOBOIMIH Ha MPOTSIKEHUH 8
Henenb, (GoTtorpagupys WX M BHU3YaJIbHO OTMEYash OCOOCHHOCTH HaKOIUICHHWs Omomaccel. Ha
nocieHell Hezjene WCCIEAOBaHMs H3ydasld KynbTypbl moj mukpockonoM Nikon Eclipse 80i:
M3MEPSIIH JINHEHHbIe pa3Mepbl 50 BereTaTuBHBIX KJIETOK U TeTepOIMCT (PU HAIWYHMK), ONTUCHIBAIN
MOP(OJIOTHIO KOJIOHUH, HUTEH U KJIETOK.
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[Tomydyennsie maHHBIE OOpabaThHIBAIM C TIOMOIIBIO KOMITBIOTEPHOM mporpammbl StatSoft
Statistica 7.0. Jlns OLEHKHM YpOBHA H3MEHYMBOCTH Ha OCHOBaHMM KO3((UIIMEHTa BapHalluH
ucnonp3oBanu mkany A. C. MamaeBa [10] comiacHO KOTOpOM BBLAEHSIM TPU YPOBHSA
M3MEHYUBOCTH, OTpaKalollue pa3HOoOOpa3he paCTUTEIbHBIX OpPraHU3MOB: IOHUKEHHBII —
ko3(pduurent Bapuanmu MmeHee 15%; cpeanuit — kosddunueHt Bapuanuu — 15-25%;
MOBBIIEHHBIN — K03 unment Bapuaruu 6omnee 25%.

B xome »kcnepuMeHTa HaKOIUICHHE OWOMAcChl I[MaHOOAaKTepusiMu pona Anabaena
MIPOUCXOWIIO TOCTENEeHHO; IPH 3TOM Ha BOCHMOM Helene KyIbTUBUPOBaHUS HaOIronamu
yBenudeHue Ouomaccel nuanei Ha cpene bonma (BBM) u Ha cpene bonna 6e3 azora (BBM-N) —
cpenax Hambosee OOraTbIX MO KOJIMYECTBY COACPKAIIUXCS B HUX KOMIIOHEHTOB.

Jlnsa npencrasureneil poga Nostoc B IIEpBbIE YETBIPE HENEIU KYIBTUBUPOBAaHUS Ha BCEX
MUTATeNBHBIX CpeJax HaKoIUIeHHe Ouomacchl ObUIO HE3HAUMTENbHBIM, K BOCBMOM Hejelne
SKCIIEpPUMEHTa HauboJiee aKTUBHOE pa3BUTHE KYIbTYp Nostoc sp. oTMedeHo Ha cpeze Jpio u cpeze
Bonna 6e3 azora (BBM-N), Haumenee aktuBHOEe — Ha cpeze bonna (BBM) u cpene Uy-10.

B TaOmuue mnpuBeAeHB XapaKTEPUCTHKH KYIbTYp LHAHOOAKTEpHil HAa BOCBMOW Henene
MCCIICIOBAHUS.

Tabnuua.
XAPAKTEPUCTUKA KYJIbTYP [IUAHOBAKTEPHIA
Kyno- Tumamenvuwvie cpedovl
mypa BBM BBM-N cpeda Jlpro cpeda Hy-10
Oxkpacka KyJabTypbl Oxpacka KyJIbTyphl Oxkpacka KyJIbTyphl Oxkpacka KyJIbTyphbl
SIPKO-CHHE-3€JI€Hasl.  SIPKO-CHUHE-3€JICHAasl. SIPKO-CUHE-3€JIeHasl. SIPKO-CUHE-3€JIeHasl.
Ciu3p He otmeuena.  Comsp oOwnbHas. Hutn  Cnuse cnabo Cnu3p HE OTMEYCHa.
Hutu nnvnnsie, Pa3IMYHON JIJTUHBI, BbIpakeHHas. Hutu Hutu onpuHoYHBIE MK
W30THYTBIE pexKe MpsIMbIE WJIM U30THYThIE  KOPOTKUE, MPsIMbIE COEJIMHEHHBIE B
npsimele. Knetku u BereratuBHbIE KIETKU WJIU U30THYTHIE. CPYIIIbL, U30THYTHIE
= TeTepOLUCTHl UMEIH  UMEIH KOPOTKO KneTku xBagpaTHbie nnu npsimele. Kietkn
© TUIIMYHYIO QOpMY. HWIMHAPUYECKYIO UM WM HWINHAPUYECKHE, | reTepOIHCTH HMEH
§ Enunuuno B MOYTH KBaJAPATHYIO HHOTJIA C TUTTUYHYIO POpMY.
© KyJIbType OBbLIH ¢dopmy. Berpeuanmch MaHO(PUIINEBBIMH I'eTeponuct maio,
I BBISIBJICHBI MOJIOZAIBIE  KIIETKH C rpaHyjamHu. OTMEYEHBI CTIOPHI.
CIIOPBI. MaHO(UIINEBBIMH I'ereponucTsl
rpanynami. ['etepo- TUTTUYIHOH (POPMBEI,
LUCTHI TUITMYHOU CIIOpHI HE BBIABIICHBI.
¢dopmel. Criopsl He
OTMEYECHBI.
Oxpacka KyJbTypBl Oxpacka KyJabTypBl Oxpacka KyJbTypsl Oxpacka KyJbTypsbl
cuHe-3eneHas. Cnu3b  CHUHE-3€JeHasi C OJINBKOBO-3€JICHAs, CHHE-3€JIeHas C
HEIUIOTHAS, OJINBKOBBIM OTTEHKOM.  PEXE CHHE-3€JICHAas. OJINBKOBBIM OTTEHKOM.
PaCIUIBIBAIOIIIASICS. Crnu3b ci1abo Crnu3b c1abo Ciu3b HETUIOTHAS.
Hutn B KONOHMAX BBIpaXCHHAS. BBIpQKEHHAS. Hutn B KOonoHusx
i Obutn psiMbIME Wi Hutwu Obiit foctatouHo  HuTu B KOMOHUSX — MPSIMBIE WITU
% W30THYTBIMHU. TJIOTHO yTIaKOBaHBI MPSIMBIE WITH n3orayTele. Kietkn
S Kitetku xopoTko- BHYTPH KOJIOHU, n30ruyThie. Knetku TUIIMYHBIE.
é OOYKOBHU/IHBIC. MPSIMBIE WITU TUTIUYHBIE. I'erepouucTsl 1 crIOpEI
I'erepouncTsl n n3ornytsle. Kietkn I'erepouucTsl HE BBIABJICHBI.
CIIOPHI HE BBISBIICHBI. THUITHYHBIE. WHTEPKAJISIPHBIE U
I'erepouucTsl TEpMUHAJIbHBIE.
MHTEPKAJISIPHBIE U Cnopsl He OTMEUEHBI.
TepMHUHAJILHBIE.

Cropsl He OTMEYCHEI.
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Pezynomamut u obcyscoenue

CornacHO JaHHBIM HaONMIOACHUH, KYIBTYphI ponia Anabaena Ha cpenax «TOJOTHBIX IO a30TY»
(BBM-N, cpena Jlpio) xapaKTepH30BaJINCh HAJMYUEM OOWJIBHOW HIIM CJIa00 BBIPAXEHHOM CIIU3H,
OTCYTCTBHEM CIIOP U HAKOIUIEHUEM B BEI€TaTUBHBIX KJIETKAX LIMAHO(DUTUHOBBIX TPaHyIl.

Kynberypsl pona Nosfoc Ha JaHHBIX CpeAax TaKXKe MMEIH CXOAHbIE XapaKTePUCTUKU: ciIaldo
BBIP@XEHHAsI CJIU3b, OTCYTCTBHE CIIOP U HAJIIMYUE TEPMUHAIBHBIX U MHTEPKAJISIPHBIX T€TEPOLIUCT.

Hannune nmaHoO(UTHHOBBIX TpaHyl B KIETKax ponaa Anabaena M OONBIIOTO KOJHMYECTBA
reTepoLMCT B KYIbTypax poaa Nostoc Ha cpellaX «TOJOAHBIX IO a30TYy» YKa3bIBaeT Ha aKTMBU3ALIUIO
nporecca a30T(UKcauy HHaHOOAKTEPHSIMU Ha JaHHBIX CPEAax.

BappupoBanu u pa3MepHbIE XapaKTEpPUCTUKHM BEr€TaTHBHBIX KIETOK M T'E€TEPOLUCT
IUaHOOAKTEPHA, KYTFTUBHPYEMBIX Ha PA3IMUHBIX MUTATENbHbIX cpeaax (Pucynok 1).
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Pucynok 1. CpaBHeHWe CpeIHMX [UIMHBI M HIMPUHBI KiIEeTOK Anabaena Sp. Ha pa3uYHBIX
MUTATEeIbHBIX Cpesiax.

CpenHss IMHA KJIETOK Haxoauaachk B uHTepBaie ot 4,95 mxm (BBM-N) no 5,94 mxm (BBM),
cpenHsisi mupuHa BapeupoBaia oT 4,40 mxm (BBM) no 4,98 mkm (cpema [pro). Ha cpemax
«TOJIOAIHBIX 10 a30Ty» OTMEUEHO YBEJIMYEHUE IIMPUHBI BETETAaTUBHBIX KIETOK Anabaena.
MakcumanibHasi JJIMHA KJIETOK aHaOeHbl Obuta 3aduxcupoBaHa Ha cpeae [pio u cocraBuna 8,44
MKM, MakcMMaibHas mupuHa — Ha cpene Uy-10 (6,45 MKM); MUHUMAaNbHbIE AJUHA U IIAPUHA
KJIETOK BbIABIEeHbI Ha cpeae Uy-10 (2,85 MM u 3,69 MKM COOTBETCTBEHHO).

Mopdomerpuueckue IMoKazaTesid TeTepOUUCT ObLIM Oojiee CTaTUUHBIMM: CpelHss AJIMHA
TeTepOIMCT Haxoawnachk B mpenenax 7,33-7,51 mxm, cpemnsisi mupuHa — 5,19-5,58 Mxwm.
MakcumanibHasi JAJIMHA TeTeponucT Obuta oTMedeHa Ha cpene Uy-10 m cocraBmma 10,53 Mkw,
MakcuMaJbHas mupuHa — Ha cpene Jpro (7,50 MKkM); MUHUMAaNIbHAS JUITMHA KIETOK BBISBICHA Ha
ocHOBHOI cpene bonna 6e3 azora (4,02 mxm), mupuHa — Ha cpene pro (4,00 mrm).

Ha Pucynkax 2 u 3 mpencraBieHo cpaBHeHHE KOA(GGUIIMEHTOB BapUalliy JJIUHBI U IIUPHUHbI
BEreTaTUBHBIX KJIETOK U TeTepOLucT Anabaena sp. Ha pa3lINYHBIX MUTATENbHBIX CpPEaax.

W3 nanubix PucyHka 2 BUgHO, 4yTO Hanboublee 3HaueHue koddduiinenTa Bapuanuu JIHHBI 1
IIMPHUHBI KJIETOK 3aukcupoBaHo Ha nurarensHol cpeae Uy-10 (17,80% u 13,91%), nHaumenbiee
3HaueHue Kod(duImeHTa BapuanuM JUIMHBI KJIETOK — Ha cperae bomma 6e3 azora (14,97%),
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UIMPUHBI KJIETOK — Ha OCcHOBHOM cpene bomma (6,15%). IlogoOHble 3HaueHHs yKa3bIBalOT Ha
MTOHIDKEHHBINA U CPEHUI YPOBHU NU3MEHUMBOCTH BET€TaTUBHBIX KJIETOK B KYJIBTYpaXx.

Haubonpiiee 3naueHne kod(h@uUIMeHTa BapuallMd JUIMHBI T€TEPOIMCT 3a(UKCHPOBAHO HA
nuTarensHOM cpene bonmma 6e3 azora (15,91%), nHammensbliee — Ha nuTaTelbHON cpene Jpro
(13,65%). HauOonbiee 3HaueHue Kod(pduIUMEHTa BapHallMd [IUPUHBI KIETOK T'E€TePOLUCT
3adukcupoBaHo Ha muTarenbHOU cpene [pro (14,59%), HamMmeHbllee — Ha MHUTATENBHON cpene
bonga (9,05%). llomoOHble 3HAYeHHMS YKa3bIBAIOT HA MOHWKCHHBIM M CPEOHHMNA YPOBHHU
M3MEHYUBOCTH IETEPOLIUCT B KYJIBTYpeE.

20
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Pucynok 2. CpaBHenue kod3(h(QHUIMEHTOB BapHallid JUIMHBI W IIUPHHBI BETETATUBHBIX KJIETOK
Anabaena sp.
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Pucynok 3. CpaBHeHue k03¢ GHUIIMEHTOB BapHallMy JUTMHbI U IIHUPHHBI TeTeporuct Anabaena sp.

CpaBHeHHe cpeHUX MOP(POMETPUUECKUX MOKa3aTesell BEreTaTUBHBIX KJIETOK M I'eTepPOLUCT
Nostoc sp. Ha pa3IUYHbBIX TUTATEIbHBIX CpeAax NMpecTaBieHo Ha Pucynke 4.

Cpennsis JUIMHA KJIETOK HOCTOKA BapbupoBana oT 3,48 Mkm (BBM-N) 1o 4,44 mxm (cpena Uy-
10), cpennsist mMpuHa HaxoauIachk B uHTepBaie ot 4,43 mMxm (cpeaa Uy-10) no 4,88 mxm (BBM-N).
MaxkcumanbHble pa3Mepbl BETETaTUBHBIX KJIETOK Nostoc sp. ObIIIM OTMEUEHbI Ha MUTATeNbHOM cpene
bonna 4,14x4,80 MKM, MUHUMaJIbHBIE pa3Mepbl K1eTok — Ha cpeze [pro (3,81x4,56 Mkm).
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Pucynok 4. CpaBHeHHe cpeTHIX MOp(HOMETPUYECKUX TOKa3aTeliell BereTaTuBHBIX KieTok Nostoc sp.
Ha PA3IMYHBIX MUTATEIBHBIX Cpeaax.

I'erepouncThl B KyJabTypax HOCTOKa OTMEUEHBI TOJIBKO Ha CPEAax «TOJOAHBIX IO a30Ty», YTO
CBHUJIETEJILCTBYET OO0 OTCYTCTBUM a30T(HMKCAlMM Ha TMMTATEIbHBIX CpPEAax C JIOCTATOYHBIM
KoJMuecTBOM a3oTa. CpenHsis AJMHA IeTepoLycT BapbUpoBaia He3HauuTenabHO (4,06-4,34 MkMm);
CpeIHssl UPHUHA TEeTePOIUCT Ha cpene bomnma 6e3 azora 6puta Ha 0,74 MKM OoJblie, YeM Ha cpejie
Jpro. MakcumaneHbIe [UIMHA W IIMPHHA TETEPOUUCT ObUIH 3aUKCHpPOBaHBI Ha cpene bonma 6e3
azora (4,34 mxM u 4,05 MKM COOTBETCTBEHHO), MUHUMaJIbHble — Ha cpene pro (4,06 MM u
3,91 mxm). IlonyueHHble JaHHbBIE YKa3bIBAlOT HA 3aBUCUMOCTb MEXAYy MOP(HOMETPUYECKUMHU
[IOKa3aTeJIIMU  OT COCTaBa KOMIIOHEHTOB B MMTaTelabHOM cpene (cpena /[lpro oTiuyanack
MUHUMAaJIbHBIM KOJIMYECTBOM 3JIEMEHTOB).

Ha Pucynke 5 mpeacraBieHO CpaBHEHHE CpEIHUX KOA(P(PHUIMEHTOB BapHAIMU JUITMHBI H
IIMPUHBI BETETATUBHBIX KIETOK U FeTepOLUCT Nostoc sp. Ha pa3IMUHBIX MUTATEIbHBIX CPEIax.

5
0
BBM BBM-N cpena Jlpro cpena Uy-10
==¢==CV, % ITUHBI KIIETOK ==V, % MUPUHBI KJICTOK
cV, % JUTHHBI TETEPOIHCT CV, % HIMPHUHBI TETEPOPLIUCT

Pucynok 5. CpaBHeHHe cpeqHUX KO3()(GUINEHTOB BapHAIlMH JJIMHBI M ITUPHHBI BETETaTUBHBIX KIETOK
u rerepouuct NOStoc sp.
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3HayeHWe cpeAHMX Ko3()(QUIMEHTOB BapHallMd YKa3blBaeT Ha CpeIHUN ypOBEHb
M3MEHYMBOCTHU ISl KYJABTYphl Nostoc sp. Ha muTarenbHbIX cpenax bonma, bonna 6e3 azora u [pro
(15,75-22,70%), n HU3KUN YpOBEHb U3MEHUYMBOCTHU JUIsl IIUPUHBI KIETOK KYIbTypbl Nostoc sp. Ha
nutarensHoi cpene Uy-10 (14,64%) ¢ yueTom Bcex HOBTOPHOCTEH.

[Ipu cpaBHeHuu cpenHux Ko3()PUIMEHTOB BapHallUM JUIMHBI U IIUPUHBI T€TEPOLUCT Ha
cpenax BBM-N u [Ipto ormeueH mnoHmwkeHHbIH ypoBeHb u3MenuuBoctu (10,61-14,58%). Ha
nuTaresnbHoi cpene [pro Kod(p@UIMEHT BapualMy JJIMHBI yKa3bIBaeT HAa CPEIHUI ypOBEHBb
u3menuuBoctu (16,75%).

3axnouenue

B xozne npoBeeHHOT0 3KCIEPUMEHTa YCTAaHOBJICHO, YTO HAKOIUIEHHE OMOMACCHI KYJIBTYpaMHU
nuaHoOaKkTepuil Ha aHAJIM3UPYEMbIX MUTATENbHBIX CPelax OTIMYHO: A LHaHed pona Anabaena
ONTUMAJIBHO HCIIONIb30BaHue cpeasl bonna u Ha cpensl bonga 6e3 a3zora, Uit mpeAcTaBUTENel pona
Nostoc — cpenst [pro u cpenst bonna 6e3 a3ora.

3HavyeHus K03()(OUIMEHTOB BapHUalliy JUTHHBI U IIUPUHBI BETETATHBHBIX KIETOK M TETEPOIUCT
HaxoAwIuch B uHTEpBasie 6,15—-17,82% nnsa kyneryp pona Anabaena n 10,61-22,7% st KyasTyp
pona Nostoc, 4T0O yKa3bIBaeT Ha MOHMWKCHHBIN U CPETHUN YPOBHU UX U3MEHUYUBOCTH B KYIIBTYpax.

[Ipy 5TOM XapakTepUCTUKU KOJIOHUN, HUTEH M KIETOK 3aBUCAT OT COCTaBa MHUTATEIBbHON
cpensl. Ha cpenmax «rojofHBIX 1O a30Ty» OTMEYEHO HATMYHE ITUaHO(DHUTUHOBBIX TPAHYI B KJIETKAX
Anabaena u 0G0IBIIOrO KOJIMYECTBA T€TEPOLUCT B KylIbTypax poja Nosfoc, 4TO yKa3blBaeT Ha
aKTUBU3ALIMIO TIpoliecca a30THUKCAIUU B KYIbTypax.

BrinonHeHHOE HCCleIOBAaHUE MO3BOJIMJIIO YCTAHOBHUTH, YTO ONTHUMAJIBHOW Cpemod Ui
KYJIbTUBUPOBAHUS IIMAHOOAKTEPU 000MX POJOB siBIsieTCs cpena bonma 6e3 azoTa, KOTOPYIO MOYKHO
WCIIOJIb30BaTh KaK JIJISi HAKOIUICHHUS OMOMACCHI ITUAHOAKTEPUSMH, TaK M ISl OOOTAICHUsS CPEIIbI
a30TOM.
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