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PEMEJIMALIMS TEXHOT'EHHBIX CYBCTPATOB C UCIIOJIb3OBAHMEM
IUAHOBAKTEPUIA

O0yxoBa ApuHa AjekceeBHa
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AHHoTanus. [IpoOnema 3arps3HEHHs] OKpYXarolled cpeapl ra3onblUIeBBIMU
BBIOpOCAMHU MPOMBILUICHHBIX NPEANPUATANA O4YeHb akTyanbHa i Kojbckoro
nonyoctpoBa. OmHMM W3 MNPEANPUATHH, KOTOPOE OKAa3bIBA€T HMHTEHCHBHOE
TEXHOT'€HHOE BO3JICHCTBUE U CIIYKUT UCTOYHUKOM MBUIEBBIX YaCTULl B aTMOC(HEPHOM
Bo3ayxe ropojga Amnatuthl, aBiserca TOLl. OgauM u3 cnocoOOB pelieHHs STOM
HKOJIOTMYECKOHN MPOOIEMBI MOXKET CIYKUTh PEMEIUAIUsl — BOCCTAHOBJICHHE IIOYB C
UCIIOJIb30BaHUEM ImaHoOakTepuid. Llenp paboThl — OlEHKa OMOTEXHOJIOTMYECKOro
NOTEHLMAaJa IITAaMMOB I[IMAHOOAKTEpUM Jid PEKYJbTUBALUU TEXHOTE€HHBIX
cyocTparoB. MeToapl UCCIENOBaHMS: KYJIbTHBUPOBAHME LIMAaHOOAKTepud Ha
MUTATENbHBIX cpefax (KUAKUE U arapu30BAHHbBIC KYJIBTYPbl) U METOJAOM MOYBEHHBIX
KyJbTYp, CTaTUCTUYECKUN AHAJIN3 JAHHBIX, CPABHUTEJIbHBIA aHAJIU3 MOJYyYEHHBIX
pe3ynbTaToB. B X0/1€ KOMIUIEKCHOTO OLEHMBAHMS 3(PPEKTUBHOCTH LIMAHOOAKTEPUI
pona NOStoC B pemenuanuum TEXHOTEHHOro cyOcTpaTa €O 30JI0ILIAKOOTBaja
Amarurckori  TOIl  momydeHsl — cleayrolmde  pe3yiabTaThl:  HAHWOOJBIIYIO
3 PEeKTUBHOCTh B peMeIHaIlii TEXHOTEHHOTO cyOcTpara nokasan mramM NOStoc Sp.
KAZ. Cambie Hu3KHe nokaszarenu y mramma Nostoc sp. 4166.

Kak mepcnexktuBy, MblI paccCMaTpUBacM IPOBEACHUE  BbIPAILIMBAHUS
nuanobaxkTepuii poga NOStOC B HATYPHBIX HKCIIEPUMEHTAX B €CTECTBEHHBIX YCIOBUSIX
BbIOpaHHOTO yyacTka nuiakooraia TOLI.

KuaroueBble cioBa: peMenuanus; UUIAKOOTBAJ; B3BEIICHHbIC BEIIECTBA,

uuanoo6axktepun; Nostoc; cydcerpar.



BBenenue

[IpobGnema 3arpsi3HEHUsS OKPY’KAIOIIEW cpeabl Ta30NbLUIEBHIMU  BbIOpOCAMU
MIPOMBIIUICHHBIX MPEINPUATHII 04eHb akTyanbHa Mg Konbckoro mosyoctpoBa. Ilo
naHHbIM Jlokiaza o cocTossHUM M 00 OXpaHe OKpy»Karole cpeabl MypMmaHCKon
obmactu 3a 2020 rox mepBbIE pPAHTOBBIE MECTa MO YAEIBHOMY Becy Mpo0
aTMOC(EpHOTO BO3AyXa, HE COOTBETCTBYIOIIMX THUTHCHHYECKMM HOpPMAaTHBaM,
3aHUMaloT ropoja Amnarutel, KupoBck 1 Monueropck. B cpaBuenun ¢ 2019 romom
OTMeYaeTcs yBeIWYeHue aoiau npod c mnpesbimenreM [IJIKm.p. (MakcumanbHO
pa3oBOM MpPEEIbHO-IOMYCTUMOM KOHIICHTPALMEH) 1O B3BEUICHHBIM BEIIECTBAM: T.
Amatutsl - 0,30, B cpaBHeHuH, . Kuposck — 0,19, . Monueropck — 0,17. AnaTuTsl B
ATOM CTAaTUCTHKE 3aHUMAET JIMAWpyromue no3uuuu, umeer | panr 3a 2020 rog.
CpenHeMecsiuyHbIE KOHIICHTPAIIMU B3BEIICHHBIX BellecTB NoBbimanuchk 10 1,4 ITK.
HawnGonbmas moBropsieMocTs npeBbimeHnii 3a 2020 rox oTMedaiach B T. ATTaTUTHI U
coctaBisia 9,7% [1]. OgHuUM W3 MPeANpHUITHN, KOTOPOE OKa3bIBACT WHTCHCHBHOE
TEXHOTEHHOE BO3JICUCTBHUE U CIY>KUT UCTOYHUKOM TBIJIEBBIX YaCTUIl B aTMOC(HEpHOM
BO3ayxe ropoaa Amnaturthel, siBisiercs TOLl - kpynHeWmias TemniaoBas CTaHUUS
(TemionneKkTpoleHTpallb) MypMaHCKO# 001acTu.

[TopToMy BakHOW 3ajmauedl SIBISETCS BO3MOXXHOCTh MHUHUMHU3UPOBATH
MOCJEACTBUS TMbUICHUS TEXHOINeHHBIX OTBajgoB Amnatutcko TOILl. Oanum wu3
CIIOCOOOB pPEIIEHUS ATON IKOJIOTHIECKON MPOOIEMbI MOKET CIY>KUTh pPeMEeAHaIlis U
PEKyJIbTUBAIIUS  30JIOIUIAKOOTBAJIOB  C  KCIOJIb30BAaHMEM  IIMAHOOAKTEPUH.
dopMUpOBaHUE PACTUTEIHHOTO TOKPOBAa HAa TEXHOTEHHBIX CyOCTpaTax SBIsSETCS
OJIHUM U3 OCHOBHBIX CHOCOOOB 3aKpEIUICHUS MEIKOJUCIEPCHBIX YaCTHUIl, YTO
MpeoTBpaIiaeT MblJIeHHEe OTBajloB. EcTecTBeHHAas CyKIECCUS PACTUTEIBLHOCTH
HAYMHAETCS C 3aCEJICHHs] TMHUOHEPHBIX TPYII OPraHU3MOB, B YAaCTHOCTH
[IUaHOOAKTEPUI, KOTOPhIE UMEIOT BBICOKHIM MOTEHIIMAT K KOJOHU3AIMU CBOOOIHBIX
cyocrtpaToB [2].

O0bexkT wuccaenoBanuss — 1uanoOakrepuu poxa Nostoc. Ilpeamer

HCCJIEIOBAHUSA — CIHOCOOHOCTh ILIMAHOOAKTEpUH K pPeMEAHAMM TEXHOT€HHOIO



cyoctpara. Ileab — oleHKa OHMOTEXHOJOTMYECKOrO0 MOTEHLHUanda IITaMMOB
[IMaHOOaKTEepHl JUIsl peMEeANalY TEXHOT€HHBIX CyOCTpaToB.
3agaun:
— IIPOBECTH  KyJbTHBHpOBaHMe u  mnoceB 10  mrammoB
1anoOakTepuii poaa Nostoc,
- npoBecTd BblpamiuBaHue 10 mTamMmMoB LuaHOOakTepuil pona
NOStOC Ha TEXHOTE€HHOM CyOCTpate;
- IPOBECTH BbIpamuBaHue 10 1mTaMMOB LHMAaHOOAKTEpUl poxaa
Nostoc Ha 30s0nutake Anatutckoi TOL| B 1abopaTOpHBIX YCIOBHSIX;
- OLICHUTH IMOTEHIMAJ IITAMMOB K PEKYJIbTUBALIMH.
MeToab!l HCCIE10BAHNSA
- KYJIbTHUBUPOBAaHHME IMAHOOAKTEPUl Ha MUTATENbHBIX Ccpeaax (KUOKHEe U
arapy30BaHHbIC KYJIbTYpbl) U METOAOM ITOYBEHHBIX KYJIbTYP,
- CTaTUCTUYECKHUN aHAIU3 TaHHBIX,

- CpaBHI/ITGHBHBIf/'I aAHAJIN3 IMOJYUYCHHBIX PE3YJIbTATOB.



1 TeopeTrnueckasi 4acTh

1.1 UcTouyHMK 3arpsi3HEHMSI

TennocHabxeHue roposa AnaTuTbl OCYIIECTBISIETCA KPYIHEUIIEH B PETUOHE
terodniekrpoctanimeit (TOLl), koropas paboraer Ha yrie. Anatutckas TOIL[
3anymieHa B 1959 rony u BkiroyaeT 8 SHepreTHYecKux (MapoBbIX) KOTIOB M 5
TypOoarperaToB. B ron Ha Helt pacxomyetcst okosio 303 Teicsty ToHH yriis [3]. Tlocie
CrOpaHHs TOIUIMBA OCTAOTCA 30JIOIUIAKOBBIE OTXOAbl — CMECh HETOPIOUMX BEILIECTB,
KOTOpble HEOOXOIMMO CKJIaaupoBaTh. B pe3ynapTaTe B OKPECTHOCTSIX TIOpoja
(GopMHUpPYIOTCS  30JI0IUIAKOOTBAJIBI  PA3IMYHOTO TPAHYJIOMETPUUYECKOTO COCTABa.
Menkue ¢Qpakuuy JIerKO MEpPeHOCATCS BETPOM, BO3HUKAET A(PPEKT NbLICHUS.
3apacTaHWE TEXHOTEHHBIX OTBAJIOB MMEET Ba)XHOE 3HAYCHHE, TaK KaK CBEXKHUE
CKJIaIMPOBAHHBIE OTXOJbl MPOU3BOACTBA OKA3bIBAIOT HEraTUBHOE BO3/ICHCTBHUE HA
OKPYXKAaIONIYI0 Cpelly TNPWICTAIIINX TEPPUTOPHA H 310pOBbe HaceneHus [4].
OtBanel TOLl cknaaupoBaHbl Ha PaBHUHE B MPEATOPhAX XHUOWH B JIOJIMHE PEKU
benas (cm. [punoxenue 1).

1.2 Mertoa pemieHust pooJieMbl

Opnum u3 Hanbosee 3 (HEKTUBHBIX METO/I0B 3aKPETUICHHUS] MEITKOAUCTIEPCHBIX
cyOcTpaToB sIBNIsIeTCS OMOpEeMenHalsi — BOCCTAHOBIIEHUE PACTUTEIBHOTO MOKPOBA
[5, 6]. EcrecTBeHHBIN pacTUTENBHBIN TOKPOB, MOCTEINEHHO (OPMHUPYIOIIUICS Ha
TEXHOTEHHBIX CyOCTparax, 3akpervisieT YacTUYKH 30JI0ILIAKOB U CIYXKHUT
HEOOXOJAMMBIM YCIOBHEM (OPMHUPOBAHMS TOYB. B KIMMAaTHYECKHX YCIOBHSIX
MypMaHCKO#l 00J1aCTH €CTECTBEHHOE BOCCTAHOBJICHHE PACTUTEIILHOCTH UJIET KpailHe
MeaieHHo [6].

Hcnonb3zoBanue (HOTOCHHTE3UPYIOLUUX MHUKPOOPTraHW3MOB — IIMAHOOAKTEpUi
KaK TMPEANOYTUTEIbHBIM OWOPEMEIMAIIMOHHBIM areHTOM - OINpeAessieTCsl  UX
HE3aBUCUMOCTBIO OT UCTOUHHUKOB YTJIepoJa, a y a30TPUKCUPYIOIIUX ILITAMMOB — U OT
azora. B wacTHOCTH, TOKa3aHO, YTO IMaHOOAKTEpUATIbHbIC OMOTUIEHKHU, BbIJEICHHBIE

N3 TCXHOI'CHHBIX OJKOCHUCTCM, IIPM BHCCCHHHM B KOMIIIICKCC C MHUHCPAJIbHBIMHU



ynoOpeHus MU B He(Te3arpsa3HEHHBIE MOYBbl aKTUBU3UPYIOT MPOIIECCHl JIerpalaliuu
Hedtu [7].

Crioco6HOCTh 1IMaHOOaKTepuil K ObICTpOMY (QOPMUPOBAHUIO OOpacTaHWUW Ha
OTOJICHHBIX CYOCTpaTax MpH OTCYTCTBHUU KOHKYPEHIIMH, aJJallTUBHOCTh K HIUPOKOMY
CHEKTPY YCIIOBHM TO3BOJISET PACCMATPUBATh MX KaK MEPCHEKTHBHBIE OOBEKTHI JJIS
peMenuaiu oTBajIoB [8].

1.3 Xapakrepucruka poaa Nostoc

[MuanoOaktepuu pona Nostoc cemeiictBa HocTOoKOBBIX (Nostocaceae)
ABJISIIOTCS.  TE€TEPOLMCHBIMU  TPEACTABUTENSIMH,  CIOCOOHBIMU  (PUKCHPOBATh
aTMOC(EepHBIA a30T, YTO CIOCOOCTBYET 3acCEJICHUI0 JKOCHUCTEM C HU3KUMHU
KOHIICHTPAIUSIMH JTOCTYITHBIX COCIMHEHUHN a30Ta B OYBE. BU/IBI 3TOr0 pojia MUpoOKo
pacnpocTpaHeHbl B MOYBaX, TJIe MOTYT 00Opa30BbIBAaTh MAaKPOCKOIUYECKUE KOJIOHUH,
COCTOSIIIIUE W3 M3OTHYTHIX HUTEH — OJHOPSAHBIX TPUXOMOB. PasMmHOXeHHE
ocyllecTBisieTcss  ¢dparMeHTalueil  TPUXOMOB,  JE3WHTErpalel  KOJIOHUH,
dbopmupoBaHHeM TopMOroHueB u akuHetamu [9]. B MypMaHcKkoit 00J1acTH BBISIBICHO
15 BumoB poxa Nostoc [10]. Tlo cpaBHEHHIO ¢ APYrUMHU IIMAHOOAKTEPUSMHU, POJI
NOStoC mMeeT BakKHBIE HSKOJOTHYECKHE OCOOeHHOCTH. Bo MHOrOM mux ycmex B
CYpPOBBIX YCJIOBUSIX OKpPY>KaroIIeh cpeibl CBSI3aH C MX CIOCOOHOCTHIO BBDKUBATH B
00€3BOKEHHOU (opMe B T€UEHHE JJIUTEIIBHOTO BPEMEHH, a 3aT€M BOCCTAHABJIMBATH
BOJHBIN OamaHc, OBICTpO BO300HOBISAA cBoM MeTabomm3M. NOStOC Takke
BBIJICPKUBACT TMOBTOPSIONIUECS LMKIbI 3aMOPAXUBAHUSI U OTTAaUBAaHUS U JCHCTBHE
yibTpaduoneToBeix Jyued. B pesymbrare oH 00pasyeT OCHOBHON KOMIIOHEHT Tak
Ha3bIBAEMON «IKCTPEMATBHOW» CpE/lbl HAa3eMHBIX MECTOOOWTaHUN B APKTHUKE H

Antapkruke [11].



2. [IpakTuyeckasi 4acThb
OLEHKA BUOTEXHOJIOTMYECKOI'O [IOTEHIIMAJIA IITAMMOB
ITMAHOBAKTEPHI POJJA NOSTOC JIJI1 PEMEJIUAITAN TEXHOI' EHHBIX
CYBCTPATOB

2.1 MaTepuaJj U MeTObl HCCJIEI0BAHUSA

HccnenoBanre pemMeaMallMOHHBIX CBOMCTB nuaHoOakTtepuit poma Nostoc
MPOBOAMIIOCH C Mast 1o ceHTs10ps 2021 rona B mabopaTopuu (Gpropbl U paCTUTEITHHBIX
pecypcoB [lonspHo-anbnuiickoro OoTaHWYECKOTO caja-uHctutyta um. H. A.
ABpopuna Konsckoro nayunoro nentpa PAH (ITABCH) u naGopaTtopun 3KOJIOTHH
MUKPOOpPraHu3MoB HMHCTUTYyTa mpoOieM MNpOMBINUIEHHON 3koyioruu Koibckoro
HayuHoro nentpa PAH. B kauectBe 00bekTOB OblM BbIOpaHbl 10 mrTammMoB poja
Nostoc, B3sThie U3 Kouiekuuu nuaHonpokapuotr [TABCH, mectamu npoucxoxaeHus
KOTOPBIX ABJISAIOTCS MypmaHckasi o6iacth, AnTapkruaa, Kamuarka, 3abaiikanbckuit
kpaii, llInunbepren. B kadecTBe OCHOBHBIX METOJIOB HMCCIIECOBAHUS MPUMEHSIIOCH
KyJbTUBUPOBAHUE, ITOCEB U BhIpallIMBaHUE IITaMMOB (cM. [Ipunoxenue 2).

B mepByto odepenr HEOOXOIUMO OBLIO Pa3MHOKHTH MMEIOIIMECS IITaMMBI,
VBEJIMYHUTh KOJUYECTBO OHMOMACChI KaXI0ro Buaa. JlJis 3TOro MpOBOAUIIOCH
KyJIbTUBUPOBAHUE HA JKHJIKOW MHUTATENBHO cpelae Z8. B CTepmsIbHBIX YCIOBHUSAX C
WCIIOJIb30BAaHUEM JIaMUHAp-OOKca (PparMeHThl KaXJAO0ro INTaMMa IOMENaid B
NpoOMPKU C 3apaHee TMPUTOTOBICHHBIM W aBTOKJIABUPOBAHHBIM PaCTBOPOM
(ITpunoxxenue 2, ¢poto. 3). CooTHOILIEHHE KOMITIOHEHTOB PACTBOPa COOTBETCTBOBAJIO
peuenTty NOpUTrOTOBIEHUS NHUTATEIbHOW Cpeabl Mg UCIOJb3YEMbIX HAaMU
nuano6axktepuii. KynbTuBHpOBaHHME OCYHIECTBISIOCH HA CBETOBBIX YCTAHOBKAX,
OCHAIIICHHBIX (UTONAMIaMU B TEUEHHUE TIONyTOpa MeECSIeB B pexume 16 d
OCBEIIICHUA U 8 4 TEMHOTHI.

JI71st OLIEHKH MOTEHIMaja IMITaMMOB K peKyJbTUBaLMU 30Ji01u1aMoB TOLI Obut
MPOBEICH JTa0OPATOPHBIN KCIEPUMEHT. B cTepuiibHbIC MIaCTUKOBBIC KOHTEHHEPHI

(7em x 10.2 em x 4 cMm) momeniaics mpeABapUTEIbHO aKTOKIAaBUPOBAHHBIN 30JI01IJIaM



c orBana TOILl. Crepunuszanus cyOcTpara MCKIIOYala €ro 3apacTaHue MPHUPOIHON
MUKPOQIIOpOi.

[lo ucTeyeHun cpoka HapaliuBaHUs OMOMACChl, Mbl BBICEBAJIM IITAMMBI Ha
NOJAYIIKY TEXHOTEHHOTO cyoOcTtpara TtoimmHod 1 oM. beuio nomyueno 17
KOHTEHUHEPOB.

Jlis MonenupoBaHMsT E€CTECTBEHHBIX YCJIOBHMM Cpebl, OTKyJda OBbLT B3ST
cyOcTpaT, KOHTEWHEPHhl C PACTYIIMMHU KOJIOHUSMH YCTAHOBWJIM Ha TOJIOKOHHUK B
ycioBus ectectBeHHOro ocsenieHus (Ilpunoxenue 2, ¢poto 4, 5). XapakTepHblil 115
MECTHOCTH PEXHUM BBINNAJCHUS OCaAKOB ObT O0ECHEYEeH C MOMOUIbI0 YacTOTHI U
oOmnbHOCTM monuBa. Jlyig ompeneneHuss HEOOXOAMMOro oObema BOAbI, ObLIN
MIPOBE/ICHBI BBIYUCIEHUS. MBI BOCIIOJIB30BAIKMCH JaHHBIMH 00 OCaJKax B I'. ATTATUTHI
3a mepuoj ¢ utodisi mo ceHTsiopp 2020 roga m3 apxuBa MeteoctaHiuu 222130u yi.
XKemuyxnas, 24 B Anaturax, KOTOpble ObUIM B3AThl C caiTa «rpS.ru». B aiine
comepxkanach uH(popmaiuss 00 oO0bemMax BBINABIIUX OCAJAKOB B MHIJIIMMETPAxX
PTYTHOTO CTOJ0A. 3HAasl, 4YTO OJUH MUJUTUMETP 0CaaKoB (1 MM) paBeH OJHOMY JUTPY
BO/IbI, BBIMABIIEH HA MOBEPXHOCTH IJIOMIAABI0 OAWH KBaApaTHbIA MeTp (1 1/M2), MbI
COBEPIIUJIN TIepecueT o0bemMa CHavyaia Ha OJWH KBajpaTtHbld caHntuMeTp (1 cm2), a
3aTeM Ha IUIOIIa/lb MCMOJIb3YEMbIX KOHTEWHepoB. Takum o0pa3zom Obul cO3l1aH
rpaduK MOJMBa KOJIOHUM. BhICEsSHHBIE IITaMMBI BBIPAIIMBAIUCH B TEUEHUM JBYX
mecsites (13.07.2021 — 13.09.2021).

[lomydyeHHslidi  pe3yapTraT Obul  3a@UKCHUPOBAH U MNpOAHAIU3UPOBAH
nocpencTBoM (hoTochbeMku U paboThl B mporpamme «Adobe Photoshop 2021». UtoOsr
MOJIYYUTh HCYHUCISIEMBIE PE3yJbTaThl O MPOBEACHHOW paboTe, OBUTM ClETaHBI
dotorpaduu Kaxkaoro odpasna. 3areM, MCMoJb3ys mporpammy «Adobe Photoshop
2021», mpoBeneH pacueT IUIOIIAAM MPOCKTUBHOTO TMOKPBITUS 3apacTaHUil
[IMaHOOAKTEPUSIMHU TIOBEPXHOCTHOTO CJOsi: OOJACTH 3apacTaHUil BBIIETSIINCH, B
pe3ynbTaTe 4Yero aBTOMAaTUYECKH PACCUMTHIBAJIOCH KOJMYECTBO MHKCENIEH Ha
BBIODAHHOM YYacTKe; OIpPEACIsUIOCh YHCJIO TMUKCENeW, 3aHUMarmmXx 1 MM

MMOBCPXHOCTH, YTO IIO3BOJIAJIO IICPCBECTHU 3HAYCHUC ILIOIAAN U3 MUKCEeIen B



KBaJIpaTHble ~MWIIUMETphl. [l70omanes NPOEKTUBHOTO TOKPBITUS —3apacTaHUi
UaHOOAKTEpUSIMU  COOTHOCWJIAaCh  C  OOImEeHd  MPOEKTUBHOM  IUIOLIAJBIO
MOBEPXHOCTHOTO  CJIOS, M TOJAy4Yaucs TMPOLEHT MPOCKTUBHOTO  TOKPBITHS
OTHOCUTEJIBLHO 00IIel mionaau kKoHtenepa. O0nagas yncieHHON uHbopmMaleit o
KOJIOHUSX U JOCTYMHBIX K 3aCEJICHHUI0 TOBEPXHOCTSAX, MOXHO OBLJIO MPOBECTH
cpaBHeHHE MTaMMOB 10 3(dextuBHOCTU. OllEHKA Belach MO JIBYM KPUTEPHUSM:
IUIOIA/b, 3aHUMaeMas KOJIOHUSIMH, U, BBITEKAIOIIEE U3 MEPBOro, J0JI MPOEKTUBHOIO
MOKPBITUS CyOCTpaTa 1Mo CpaBHEHHUIO C TUIOMIA/IbIO IOBEPXHOCTH KOHTEIHEpa.

2.2 Pe3yabTaThl HCCAeA0BAHUI

[To ucreyenun 60-Tv [HEW BbIpallMBaHUS, KOJOHHUU YCHEIH YBEIUYUTH
IJI0IIAb MOKphIBaeMoi nmoBepxHocTH (cM. [Ipuinoxenue 3). B xoe KOMIUIEKCHOTO
orleHUBaHusl A(PGEKTUBHOCTH LHMaHOoOakTepuit poma NoOStoC B pemenuanuu
TEXHOT€HHOT0 cyOcTpara co nutakootsana Anarurckoil TOL] momydeHsl ciieayromnme
pe3ynbTaThl: CBEJIEHUA O HauboJiee 3HAYUTEIBHOW IUIOMIAAM, 3aHUMAaeMOM
KOJIOHMSIMU IITAMMOB, U JIOJI€ TIOKPBITUA CyOCTpaTa MO CPaBHEHUIO C ILUIOIIAJIbIO
MOBEPXHOCTH KOHTeiiHepa. J[laHHBIE wWcclIenoBaHUS TPEICTaBICHBI B TaOJHIIe
«O06mras Tabnuia mo pe3ysabraram ucciaeaoBanus» (cM. [punoxenue 4)

[lo pe3ynpTaTaM AaHHOW TaOMMIBI CIEAYyET, YTO HamOOJee MPOAYKTUBHBIM
apisierca mramm Nostoc sp. KAZ. Cambie HU3Kue nokazatenu y mramma Nostoc sp.
4166. U3 pgmarpammbl 1 (cm. IlpumokeHwe 5) MOXHO cHaenaTh BBIBOJ, YTO
HauOOoJIbIIas TIIONIA/Ib BRIPOCIIMX KOJOHUN oTMedaeTcs y mramMma Nostoc sp. KAZ
(7743,8 mm2), uyto Oomee uyeM B 166 pa3 mpeBblIaeT IUIOMAAb CaMOTO
nesdpexruBroro mramma - Nostoc sp. 4166 (46,4 mm?). BropelM mo rmomagu
xosonun okasaincs mramm Nostoc sp. 610040: ero miomans cocrapuna 5082,0 Mm2.
3a uum crnexyer Nostoc sp. kk-12 — 3906,8 mm?. Ha quarpamme 2 (cum. Ilpunoxenune
6) BUIHO, YTO HAOOJIBIIMI MPOIEHT MOBEpXHOCTH MOKpbLT mTamMM Nostoc sp. KAZ -
96,9%. BropsiMm 1o cTenenu nokpeiTus okaszaics mramm Nostoc sp. 610040 - 62,9%.

3a HuMm crnexyer Nostoc sp. KK-12 — 48,9%. Camble HU3KHE MMOKa3aTead y MITaMMa

Nostoc sp. 4166 — 0,6%.
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3akJIroYeHue

Jis  uccneoBaHHMA — pEMEIUAIlOHHBIX  CBOMCTB  IIMAHOOAKTepud B
nabopatopun ¢iopel U pactutenbHbix pecypcoB I[IABCU Opun  ycnemrHo
KYyJBTUBUPOBAHbI U BbIpaiieHsl 10 mrammoB mraMMoB poaa Nostoc.

B xoxe komriekcHOM omeHku 3(dexTuBHOCTH IMaHoOakTepuir poga Nostoc
JUISL peMeIMallMi TEXHOTEHHOro cyOcTpara co nuiakootrBana Amatutckod TOII]
MOJIYYEHBI CIEAYIOIINE PE3YNIbTATHI:

HauGomnbinas mioniaab BEIpOCHINX KOJOHUN oTMeuaeTcst y mramma Nostoc sp.
KAZ (7743,8 mm?), uro Gomee ueM B 166 pa3 IpeBHINIAET ILIOMIAAL CAMOIO
nHesdpexruBHoro mramma - Nostoc sp. 4166 (46,4 mMm?). BropelM Ho Iiomagu
KoJtoHMH oKasaincs mramm Nostoc sp. 610040: ero mromans cocrapmia 5082,0 mm2,

Habonpmmii mporieHT moBepxHOocTH MOKpsLT mtamM Nostoc sp. KAZ - 96,9%.
Bropeim mo crenenu mokpeiTus okazanca mramm Nostoc sp. 610040 - 62,9%. 3a
HuMm cienyer Nostoc sp. KK-12 — 48,9%. Camble HU3KHE MOKa3aTelNW y IITaMma
Nostoc sp. 4166 — 0,6%.

Takum oOpa3oMm, HaWOOJBIIUM TMOTEHIIMAJIOM K PEKYJbTHBAIMU 00Ja1aeT
mramm Nostoc sp. KAZ. Camblie Hu3kue nokazarenu y mramma Nostoc sp. 4166.

Kak nepcrnekTuBy, Mbl paccMaTpUBaeM NPOBEICHNE HATYPHBIX IKCIIEPUMEHTOB
o 3aceneHuto mrammamu NOStoC yuactka nutakoorBasia TOIIl. B Takom ciyuyae mbl
MOXEM OBITh TOYHO YBEPEHbl B TOM, 4YTO BC€ (DAKTOPHI, BIHUSAIONIME HA POCT
IITAMMOB, OyAyT COOTBETCTBOBAaTh (PAKTUUYECKUM, MPUCYIIMM KOHKpPETHOU
MECTHOCTH. AHallU3 pe3ysIbTaTOB MCCIIEAOBAHUS IO3BOJIMT YCTAHOBUTH HambOoJjee

7 (peKTUBHBIE MTAMMBI JUIsl peMeIMallii TEXHOTEHHOTo cyOcTpara.
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IMPUJIOKEHUA

[Ipunoxenue 1

Pucynox 1. Cxema pacnosnoxxenus otBaioB Anatutckoi TOLI: 1 — oTBan
HOBOOOpa3oBaHHBIX 0TX010B 3a 2020 To1; 2 — 3aKOHCEPBUPOBAHHBIN OTBAT

(3amonHeHue 3akoH4YeHo B 1990 romy)
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[Ipunoxenue 2

Nnmoctpanms 2.1, 2.2

[IpuroToBneHue pacTBOpa MUTATEILHOMN Cpeabl B JabopaTopuu GIophl U
pacTuTeNbHbIX pecypcoB [lospHO-aabMUiCKOTO OOTAaHUYECKOTO cajia-uHCTUTYTa
uM. H. A. ABpopuna Konsckoro nayunoro nentpa PAH. IloaroroBka k

KYJIbTUBUPOBAHUIO
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Wnmoctparms 2.3

Bricagka nuanobaktepuil B muTaTeNnbHyI0 cpeny. [loaroToBka K KyJIbTUBUPOBAHHIO

Nnmroctpanum 2.4, 2.5

Konteitneps ¢ pactynumu mrammamu poaa Nostoc
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[Tpunoxenune 3
Tabmauma 2.

dotorpadun xomoruit mrammon NOStOC (0 pe3ybTaTaM HCCIIeIOBAHUT)

Heobpabortannoe ¢oto

®doT0 ¢ BbIICICHHON [HITamm

3€JIEHBIM LIBETOM
TJIOMIA/IbI0 POSKTHBHOTO
MOKPBITHS 00pacTaHuit

610032(8.8mi), -.

610032(8.6ml), -

Nostoc cf. paludosum

610032

...........

i U D T W

Nostoc sp. 610038

I Ty

TR T i TR T VEATrAT
Amu u% uVTWTW“WTWWW l‘]lu"ljll uuug

Ul !lVH
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Nostoc sp. 4166

Q048(@) * -
i R

Nostoc sp. 610048

61

Nostoc sp. KK-12
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Nostoc sp. 610040

Nostoc sp. KAZ

Nostoc muscorum 610016
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0

aeR LT W L T u‘rW[rW'TFT"“H
24 T

4

Nostoc cf. commune
610009

Nostoc cf. commune
610013
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[Ipunoxenue 4

Taomumna 1.
OO0mast TabuIa Mo Pe3yIbTaTaM HCCIICTOBAHUS
[ITamm HaszBanue | Mecronaxoxnaenue | I[liomans | IIpoekTtuBHOE
KOJIOHUH, MTOKPBITHE
MM?2 OTHOCHUTEIILHO
oOrei
WA (0001 €20 5
KOHTEWHEpa
(%)
310032 Nostoc cf. JlonvHa pexu 1446,2 18,4
paludosum Mumep,
[mun6eprex
610038 Nostoc sp. | ITouBa r. AmaTuTsl 794,35 9,8
4166 Nostoc sp. OtBan TOI], 46,4 0,6
Anatutel
610948 | Nostocsp. | 3abaiikanbCKuit 232,2 3,0
Kpau
610016 Nostoc MypmaHckas 4411 5,3
muscorum obmacth. Xp.
CasibHBIE TYHJIPHI,
CKJIOH I'. Bynm

KK-12 Nostoc sp. Kamuartka 3906,8 48,9
610040 Nostoc sp. | ITouBa r. AmaTutsl 5082,0 62,9
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KAZ Nostoc sp. Kanpanakmia, 7743,8 96,9
AJIITOMUHUEBBIN
3aBOJ

610013 | Nostoc cf. Oa3zuc 626,6 5,9
commune [[Iupmaxepa,
AHTapKTHIA

61009 Nostoc cf. Oazmc 310 3,3
commune [IIupmaxepa,

AHTapkTHAa




Nnmoctpanus 5.1

[itomaib NPOEKTUBHOTO MOKPBITHSI KOJIOHUM
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9000
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3000

2000

1000

Mnowazb BbIPOCLINX KONOHUI

M Nostoc sp. 4166
W Nostoc sp. 610048
# Nostoc cf. Commune 610009
M Nostoc muscorum 610016
B Nostoc cf. Commune 610013
m Nostoc sp. 610038
Nostoc cf. Paludosum 610032
W Nostoc sp. KKk-12
Nostoc sp. 610040

" Nostoc sp. KAZ

[Ipunoxenue 5
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[Ipunoxenue 6
Nnmoctpanus 6.1

[Tmomaas TPOEKTUBHOTO MOKPBITHS 00pacTaHUN OTHOCUTEIBHO OOIIEH TII0IIa I

KoHTerHepa (%)

120
m Nostoc sp. 4166
100 W Nostoc sp. 610048
" Nostoc cf. Commune2 610009
80
W Nostoc muscorum 610016
m Nostoc cf. Commune 610013
60
M Nostoc sp. 610038
40 Nostoc cf. Paludosum 610032
m Nostoc sp. kk-12
20
Nostoc sp. 610040
o " Nostoc sp. KAZ
MpoLEeHT NPOEKTUBHOTO MNOKPLITUA 0bpacTaHuii OT 0bLel naowaam
KOHTelHepa




