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ation of highly productive hybrids, steady against a rust (Puccinia menthae Pers) that has been shown.. Monogenic na-
ture of inheritance of an immunity to Puccinia menthae Pers is confirmed and the genotype of the parental forms M.
canadensis, M.aquatica, M.spicata is determined by S gene, Existence of prepotent (S) or recessive alleles (s) in homozy-
gous (SS,SSSS,ss) or a heterozygotic state (Ss, SSss) expressiveness of this sign in hybrid posterity of F1 defines.

It is established that in F1 of interspecific hybrids from crossing of an allopolyploid form of a pepper mint with frost
resistance plants of M. spicata it is frost resistance sign inherited generally on intermediate type, however to 30% of plants
comes nearer on this sign to the frost-resistant parent. It indicates possibility of receiving interspecific hybrids with in-
creased frost resistance at the specified type of crossings.

For creation of hybrids with the increased frost resistance use in interspecific hybridization of the frost-resistant forms
M. spicata K42, K65, the S1 and S2 lines received from self-pollination of K65 (2.8.14, 9.37.34), and also a polyploidy of
M. canadensis of K60 is perspective.

The gene pool of wild-growing types and forms of mint in which the genotypes possessing genes of resistance to rust
and the lowered temperatures are presented is created.

Keywords: interspecific hybridization; types of mint; resistance to rust; frost resistance; stability genes; gene pool;
polyploids.
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B.I'. BynaraeBa, acnupanT j1a00paTOpruu MHKPOOHOIOTHH
Hnemumym obwett u sxcnepumenmanvrou ouonoeuu CO PAH, Ynan-Y0s (Poccus)
J.J1. BapxyToBa, kaHauIaT OMOJOTHYECKAX HAYK
Hncmumym oowen u sxcnepumenmanvroti ouonoeuu CO PAH, Yaan-Y0s (Poccus)

Annomayus. B TOHHBIX 0ca/ikaX 1 MUKPOOHBIX MaTax MIEJIOYHBIX TEPMaIbHBIX HCTOYHNKOB [Ipubaiikanbs (BypsTus)
IIUPOKO PACIIPOCTPAHEHBI a9POOHBIE, (haKyIbTATHBHO aHAPPOOHBIE THAPOIUTHYECKIE OaKTEPUH.

TUITUYHBIME TIPEJICTABUTEISIMU OaKTEPUI-THIPOIUTHKOB SIBISIOTCS aJKaJOTepMOQHIIbHBIE OalMIIbI, CIIOCOOHBIC
YTHIN3UPOBATH OPTaHMYECKNE BEIIECTBA B INEJIOYHBIX BOJAX TOPSYUX MCTOYHHKOB. V3 MUKpPOOHOTO MaTa TepMallbHBIX
nctouHukoB [Ipubaiikanbs (BypsTHs) BBIIEICHBI B YHCTYIO KyJIbTYypy 2 mITaMMa OaKTepuH, pacTyIIuX Ha aleraTe, Mupy-
BaTE M COETOHE, MPEJICTaBIICHbI HECIIOPOOOPa3yIOMIMMH NPSMBIMH HJIH U30THYTHIMHU Y/ITMHEHHBIMH NAJIOYKaMHU, KOTOPbIE
OBLTH MOP(OTOTHYECKH OJIM3KH K TIpeAcTaBuTeNsIM pona Meiothermus. Ha arapusoBanHo# cpene 6akTepun 00pa3oBbIBa-
T MEJKHE IJIaJIkue KOJIOHUM PO30BOro IBera. M3ydeHs! skodusnonorndeckie cBoicTBa (OTHOLIEHNE K TEMIIEpaType 1
pH) BeInenenHbIX n30msaTOB. st KynbTypbl Um-14-2-1 ontumanbHas temreparypa pocra Obiia 450C, nuamnazon temrie-
patyp coctaBmi 35-600C. TemnepatypHbIii tuamna3oH pa3BuTus sl mramma Al-14-3 coctasun 30-60°C, ¢ onTuMymMom
50°C. Inanazon pH mramma Um-14-2-1 ot 6,5 10 9,5, ontumym 8,0. duamazon pH mramma Al-14-3 ot 6,5 10 9,5, ontu-
myM 8,5. ITo Mopdodu3HoIOrHueckuM CBOWCTBAM U CIIOCOOHOCTH K TepMOGMINH 2 KYJIBTYPBI IeTepOTPOPHBIX OakTepuit

CXOJTHBI C TIPEJICTAaBUTEISIMHU poaa Meiothermus u SIBISIOTCS yMEPEHHBIMH TEPMOQHIAMHU.
Knrouesvie cnosa: THAPOTEPMBI; MUKPOOHBIE MaThl; T€TEPOTPO(DEI; TEPMOQHIIBL; ONTUMYM TEMIIEPATYP; alKano(uIsL;

Meiothermus; sxodu3znosorus.

TepmanbHble NCTOUHHUKH SIBISIOTCS YHHKAJIBHBIMH BO-
JTHBIMH 9KOCHUCTEMAMH, XapaKTEePU3YIOIIHECS BEICOKOH TeM-
[epaTypoi U BBICOKUMU 3HaueHusIMU pH, KOTopele co31at0T
OyaronpusATHEIC YCIOBUSI JUI Pa3BUTHs TePMO(UIBHBIX 1
aNKaTH(WIBHBIX MPOKAPHOT B BOJHOI TOJIE M JOHHBIX
OTJIOKEHHSIX. A30THbBIE TepMaJbHbIE BOJABI (DOPMUPYIOTCS
B 30HaX TEKTOHWYECKHX Pa3IOMOB W MMEIOT CyJb(aTHBIMH,
Cynmb(haTHO-THAPOKapOOHATHBI WM THAPOKapOOHATHO-
cyibdaTHbli HaTpUeBbIid cocras [1, c. 54-60]. MukpoOHbIe
cooOrmecTBa, GOpMHUpYIOIINECS B 3THX BOAAX, MPEACTaB-
JSIOT cO0OH TOJTHOIEHHBIE (DYHKIIMOHAIBHBIE CHCTEMBI,
3 PEKTUBHO OCYIIECTBISIONIME KPYyroBOPOT OMOTreHHBIX
3JIEMEHTOB B TIpolieccax MPOAYKIUU U IECTPYKIIUU OpTaHH-
4eCcKoro BerecTsa [2, ¢. 579-600].

Opranotpodubie TepMODUIbHBIC OAKTEPUU OCYIIECT-
BIISIIOT JICCTPYKIMIO OPTaHUYECKHUX BEIIECTB, OCYIECTBIIS-
eMYI0 PA3IHYHBIMU (DyHKIMOHATBHBIMU IPYIIIIAMH MUKPO-
opranusMmos [3, c. 35-47].

Pacmipoctpanenne a’poOHBIX OaKTEpHi-IeCTPYKTOPOB
OPTaHUYECKOTO BEMIECTBA paHee ObIII0 U3YUIEHO B THIPOTEP-
Mmax [Tpubaiikanbs u Mouronuu [4, c. 143-157].

BriepBrbie Obli1a BhIIEIIEHA 1 ONTMCAHA HOBAsI JTKATO(DHITb-
Has a’pobOHas opraHoTpodHas 6axrepus T. ruber u3 rops-
yux uctouHukax bypsaruun: Anna u 'ycuxa [5, c. 498- 499].
B omimune ot U3BECTHBIX paHee BUIOB 3TOro poja, T. ruber
poc ontumansHO mpu 60-650C, T.e. ABMSAICA YMEPEHHBIM
Tepmoduiiom. BriocnencTBuu oH ObLI MEpeHECEH B HOBBIN
pon cemeiictBa Thermaceae—Meiothermus [6,c. 604-606].
[IpencraBurenu poga Meiothermus BcTpedaroTcs, Kak mpa-
BUJIO, B O€/THBIX ITUTATEIbHBIMHU BEILIECTBAMHU CPEAax 00OnTa-
Hust. OHM MIMPOKO PACIPOCTPAHEHBI B TOPSYNX MPUPOTHBIX
WJIN UCKYCCTBEHHBIX Cpe/laXx OOuTaHus,

TaKuX, KaK OBITOBBIC W TPOMBIIUICHHBIC CHCTEMBI TOPsUCH
BOABI WK (pepMeHTEphI, paboTaoNINe TPH BBICOKUX TEM-
neparypax [7, c. 1647-1654; 8, c. 1225-1230]. UuTepecHo,
4yTo BHAKl Meiothermus, kpoMme TOTo, 9YTO OBLIM HAaWCHBI
B OOJBIIMX KOJMYECTBAX B MPOMBIIIIICHHBIX YCIOBHAX, Ha-
NpUMep, B CUCTEMax CTOYHBIX BOJ M CHUCTEMax XPaHEHUS
simepHOTO TotwTUBa [9, ¢. 727-740], Takke OBUTH BBIIC-
JICHBI B KA4eCTBE OCHOBHBIX MpEACTaBUTENCH OHOIICHOK
OymarozenaTesbHbIX MallMH, TaK Kak Kpaxmaj SBISETCS
JIETKO JOCTYIHBIM MCTOYHUKOM yriepopa [10, c. 225-238;
11, c. 1228-1235].

OHu  sBJSIETCS  OOJMMraTHBIMH — a’3po0amu,  CIIO-
COOHBIMH pacTH TpH Temieparype ot 35-700C, om-
TUMaIbHAs TeMmIepaTrypa pocTta Bapbupyer ot 50 1o
650C [12,c. 840- 844;13, c. 306-313]. Kak ObL10 1IOKa3aHO,
npencTaButend pona Meiothermus 00pa3yroT ManouKH, BBI-
CTpaMBAarOIINECs B HUTH M, KaK MPaBII0, POPMUPYIOT Kpac-
HBIE WM XKeNThle Koonuu [14, c¢. 3745-3753; 15, c. 39-45;
16, c. 143-150]. Bce m3BectHBIC BUIBI poxa Meiothermus
THIPOIHU3YIOT OCTKM M MEeNTHABI, HEKOTOPBIE HCIIONB3YIOT
TaKKe KpaxMasl. B kauecTBe MCTOYHHWKA yriiepojaa H/Win
SHEPrud OAKTEPUH HCIOIB3YIOT TUCAXapUIbl, aMUHOKHC-
JIOTBI, OPTAaHUYECKHE KHUCIIOTHI Te€KCO3BI, HEKOTOPHIE TEH-
To3bI [17,c. 243-246]. Meiothermus spp. 4acTo CBsI3aHbI C
(hOTOCHHTE3UPYIOMUMH U XEMOIUTOTPOPHBIMH TIPOKApPH-
otamu. CUnTaeTCs, YTO TaKUE ACCOUMAINH O0ECTIEUYNBAIOT
NPOJOJDKUTENIFHO HHU3KUE KOHIIEHTPALMU OPraHu4ecKUX
COCIIMHEHUH, UTO SBJSICTCS IOJIC3HBIM JJISI UX POCTa, TaK
KaK BO3JICHCTBHE BBICOKAX KOHIIEHTPAIMHA OPTaHWYECKUX
BEIIIECTB SIBJIICTCSI UHruOupyrouwm [ 18, c. 274-278].

OOBeKTaMH HCCIICAOBAHUS SIBISUTHCH TepPMAIIbHBIC WC-
TOYHHUKH—AJUIa U YMX3H, PacIOJIOKEHHbBIE Y IMOIHOXHSA
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baprysunckoro xpedra PecryOnuku Bypsitusi. Mcrounuk
Anna nmeet 6onee 40 BBIXO/I0B, pacIiOI0KEHHBIX B JIOJINHE
p. Anna. TepManbHbIe UCTOYHUKK YMXOH BBIXOIAT HA IMO-
BEPXHOCTB CEMBIO IPyIIaMiy, OOJIBIINHCTBO BHIXOJI0OB FOpPsi-
YUX W TEIIBIX UCTOYHHKOB COCPENOTOYEHO Ha OCTPOBE, B
LEHTPaJIbHON YacTH KOTOPOTo 00pasyercs 03epo.

Mamepuanvt u memooul

Ot60p P00 MHUKPOOHBIX MATOB MPOBOAMIA B MECTaxX
BBIXOIa MUHEPAJIbHONH BOJBI U B PYYbAX IO HX H3JIUBY.
Temnepatypy H3Mepsull CEHCOPHBIM 3JIEKTPOTEpMOME-
tpoM Prima (IToptyrammst), pH ompenensim moTeHIHoMe-
TPUYECKH MpHU oMoy moptatuBHoro pH-merpa (pHep2,
Iopryramus). [ns  omnpeneneHuss OKUCIUTEIbHO-BOC-
CTaHOBUTEIBHOTO TOTCHIMANA HCIOIb30BAIN ITOPTATHB-
Helii u3Mepurenb redox-norennuana ORP (ITopryramws).
MuHepaIu3alyio BO/IbI ONPEIENISUIA TP TTOMOIIH TIOpTa-
THUBHOTO TecTep-KoHmykToMeTrpa TDS-4 (Cunramyp).

KynpTuBHpoBaHHE NPOBOIWIM Ha MOAU(DHUIMPOBAH-
Hol cpene IlpenHura, B KOTOPYI0 BHOCHIIM Pa3IMYHbIC UC-
TOYHHKHM YTJIEPOJA: aleTar, MUPYBaT, COCTOH WM caxapo-
3y [19, ¢.33-43]. MuakybupoBanue npoogwim mnpu S50C,
pH ycranaBnuBanu 8,5-9,0. Mopdorunsl Gaxkrepuii, pas-
MEpHI, MOJABIKHOCTE M CIOPOOOpa3OBaHUE H3YdalH MH-
KPOCKOIUPOBAaHUEM O0OPA3L0B C HOMOLIBIO JIEKTPOHHOIO
Mmukpockorna Olympus (SInonus) B pa30BOM KOHTpacTe mpu
100-kpaTHOM yBeTHUYCHHH OOBEKTHBA. TeMIiepaTypHbBIC
JIMaIa3oHbl Pa3BUTHA OakTepuil ycCTaHaBIMBAJIM B TIpa-
JIUEHTHOM TEpPMOCTaTe€ IO OMNHCAHHOW paHee METOAM-
ke [20, c.129- 138]. Juamazon pH ompenemnsics ¢ pa3HbI-
MH KOHIICHTpAIMsIMA OuKapOOHaTa M KapOoHATa HaTpHS.
buomaccy OakTepuil onpenessui 1Mo U3MEHEHHIO OINTHYe-
CKOHM IJIOTHOCTH KYJIBTYpPBI MPU JJIMHE BOJNHBI 660 HM Ha
cnekrpodoromerpe CECIL CE 1021 (BenukoOpuramws).

PesynbraThl 1 00CyxKIeHHE

[To MuHEpaNbHOMY COCTaBY BOJBI TOPSYUX HCTOUHHKOB
SIBJISIFOTCSI TIPECHBIMM, C OYE€Hb HU3KON MHHEpau3aluei,
uienounbie (pH ot 9,6 10 10). OTHOCATCS K TPYIIIE a30THBIX
TEPM M OTIMYAIOTCS 10 (HU3UKO-XHMMUYECKUM MTapaMeTpaM.
Temneparypa Boasl ruApoTepMbl Aa gocturana 58,1 °C,
B uctounuke Ymxon—42 0C. Munepanuzanusi BOAbl B HC-
TouHHKax Obuia paBHa 240-270 mr/mm3. OKHCIATENBHO-
BOCCTAHOBUTEIBHBIM  TOTEHIMan OblI B TIpenenax
406- 310 mB.

W3 MuKpoOHOTO MaTa UCTOYHUKOB AJuta 1 Y MXdH ObLTH
BBIICJICHBI [1BA IITaMMa a’3poOHOI rereporpodHOM Oak-
tepun: Al-14-3 n Um-14-2-1. Mukpoopranusmbsl UMeJH
CXOJIHYI0 MOP(OJIOTHIO U MPEACTaBISUIN COOO0H HECTIOPOO-
Opasyromiye npsiMble WK U30THYThIE YUIMHEHHBIE [TaJI09KU
tonmuHon 0,3-0,5 mxm u pmuHoM 1,0-3,0 MKM, KOTOpbIE
Obut MOP(OJIOTHYECKH OJM3KH K TPEICTABUTEISIM POAa
Meiothermus (puc. 1). B kauecTBe HCTOYHHKA yrjepoja
KynbTypa Al-14-3 ncnonp3oBana anerat u nupysar, Um-
14-2-1—coeToH. PocT Ha MOBEPXHOCTH TBEPIOM Cpenbl B
yamke [leTpu mpoucxoauna B BUAE CBETIO-PO30BBIX WIN
PO30BBIX KPYIJIBIX INIQJIKUX MEJIKUX KOJIoHKH. HapyrieHus

Pucynox 1 - @omo kynemyp eemepompoprwvix
bakmepuil (cyocmpam-ayemam, nupysam,),
wixana 1 mxm, snexmponusiil muxpockon.: A—Al-14-3; b—
Um-14-2-1

HccnenoBanne 3k0(U3UOJIIOTHH KYIIBTYDP, BBIJICICHHBIX
W3 THAPOTEPM, TTOKA3aJI0, YTO OHH CIIOCOOHBI pa3BUBATHCS B
IMPOKOM JHamna3zoHe temreparyp. Oba mramMma sBISIOTCS
YMEPEHHBIMU TepMO(UIaMH.

Hnst kyneTypsl Um-14-2-1 ontumanbHas Temmneparypa
pocra 450C, mMakcHMMalbHOW TemIeparypoil pocrta ObLia
temneparypa 600C (puc.2). TemmeparypHblii nuama3oH
pasButus 1 mramma Al-14-3 cocrasun 30-60°C, ontumMym
50°C (puc. 3). Inanazon pH mramma Um-14-2-1 ot 6,5 10
9,5, ontumym 8,0. [lnamazon pH mramma Al-14-3 ot 6,5 o
9,5, ontumym 8,5.
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Pucynox 2 - 3agucumocmo unmencusnocmu pocma
wmamma Um-14-2-1 om memnepamypwi

oD
0,25

0,2 -

0,05 -

T T T T T T T T \TJOC
10 15 20 25 30 35 40 45 50 55 60 65 70 75

0 5

Pucynox 3 - 3asucumocms unmeHcugHoCmu pocma
wmamma Al-14-3 om memnepamypol

Takum obpazom, BBIJICJICHHBIC KyJIBTYpBI
SBISUINCH YMEPEHHBIMU TEPMOQHIAMH, adpodaMy HIN
MHKPOa’popUIIaMH. ITo MOP}OPHU3HOIOTHIECKUM
CBOMCTBAM M CIIOCOOHOCTH K TEpMO(MWINH BBIJCICHHBIC
OaKkTepuH CXOIHBI C TPEACTAaBUTEIAME poaa Meiothermus.
B runporepmax G6akrepuu pona Meiothermus yuacTByioT B
JIECTPYKIIMU OPTaHUYECKUX BEIIECTB B @9POOHBIX YCIIOBHSX.

Pabora BeImONTHEHA TTPH TTOAEPKKE TpaHTOB PODU 15-
04-01275, Ne15-44-04335, MOH P® 1990.
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THERMOPHILIC ORGANOTROPHIC BACTERIA OF THE GENUS MEIOTHERMUS IN ALKALINE
HYDROTHERMS OF PRIBAIKALYE (BURYATIA)
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Annotation. Aerobic, facultative anaerobic hydrolytic bacteria are widespread in the sediments and microbial mats of

alkaline hot springs in Baikal region (Buryatia).

Typical representatives of hydrolytic bacteria are alkalotermophylic bacilli which are capable of utilizing organic matter

in alkaline hot spring waters. Two pure cultures of bacteria growing on acetate, pyruvate and soetone were isolated from
the microbial mat of Baikal region thermal springs (Buryatia). These strains were non-sporeforming straight or curved
rods that morphologically similar to the representatives of the genus Meiothermus. Bacteria on agar medium formed small
smooth pink colonies. Ecophysiological properties of isolates are studied (with respect to temperature and pH). Optimal
growth temperature of culture Um-14-2-1 was 450C, the temperature range was 35-600C. The temperature range of strain
Al-14-3 was 30-60°C, with an optimum 50 °C. The pH range of strain Um-14-2-1 is 6.5 to0 9.5, the optimum of 8.0. The pH
range of strain Al-14-3 is 6.5 to 9.5, the optimum of 8.5. Two thermophilic heterotrophic bacteria are similar to the genus
Meiothermus by morphophysiological properties and the ability to thermophile, and are moderate thermophiles.

Keywords: hydrotherms; microbial mats; heterotrophs; thermophiles; optimum temperature; alkalophiles; Meiothermus;
ecophisiology.
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Annomayus. B3anMOCBSI3b  M3MEHEHUH AIIEKTPO(U3UOIOTHUECKUX, T'€MOAMHAMUYECKUX, META0OINYEeCKUX |
MOP(]OIIOTHYECKHUX XapaKTEPUCTUK CEPALIA C 0COOEHHOCTSIMHA MO3TOBOTO HOPAXXEHUsSI X (POPMOM KapIHaIbHON MaTOJIOTHHU B
TEYEHHE OCTPOTO IIEPHO/1a MTHCYJIBTA 10 HACTOSAIIET0 BpeMEHH H3y4eHa JOBOJIbHO MasIo. B psiie uccne noBaHMH, MOCBAIIEHHBIX
N3YYECHHUIO COCTOSHHS CHCTEMBI KPOBOOOPAIIIEHUS IIPU OCTPOi IIepeOpoBaCKYJIISIPHOM MATOIOTHH, OBUIO YCTaHOBJIEHO, YTO
BBICOKAsl aKTHBHOCTh CHMIIATHYECKON HEPBHOW CHCTEMBI, CONMPOBOXKIAIONIASACS MOBBIIIEHHEM YPOBHS KaTeXOJaMUHOB,
MIPUBOJIUT K Pa3BUTHIO KapAHaNbHBIX TuchyHKIU. TakuM 00pa3oM, COCTOSTHUE Cep/IeYHO-COCYAUCTOH CUCTEMBbI MOXKET
OKa3bIBATh BJIMSHUE HA TEYEHUE OCTPOrO IEpPHOJa UIIEMUYECKOr0 MHCYJIbTA, a €€ OLIEHKAa MOXET HCIIOJIb30BaThcsd B
MIPOTHO3UPOBAHNH OCIIOXKHEHHH CO CTOPOHBI CHCTEMbI KPOBOOOPAIICHN)SI, BKJIIOYAsl PUCK BHE3AITHOW CEPACYHON CMEPTH,
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