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BriepBbie onpeneneHbl KOIU4YeCcTBEHHbIe (UMCIEHHOCTh, OMoMacca) U CTPYKTypHbIe (Mopdoioruiyeckue,
pa3MepHbIe) moKazareju 6akTepruodbeHTOoca B pa3HbIX MOPGhOTUTTIaX JOHHBIX OTJIoKeHU 03. Kanapbi-Kynb
(Pecriybnika Bauikoprocran). O61ast YMcieHHOCTh Gakrepuii nocturana 1.8 x 10°—11.8 x 10° k. /mi
rpyHTa, 6uomacca — 106—1344 Mxr/mi1. BISIBIIEHBI IBE Ppa3HOBUIHOCTU CE30HHBIX U3MEHEHU I YN CIIEHHO-
CTU M OHoMacchl TTyOOKOBOOHBIX M MPUOPEKHBIX 0aKTeprnOOEHTOCHBIX cooOIecTB. PaccMmarpuBaeTcs
BJIMSTHUE TETEPOTeHHOCTU JOHHBIX OTVIOKEHWI Ha KOJMYECTBEHHBIC ITOKa3aTeu U MOP(hOJOTrMYEeCKYIO
CTPYKTYpPY 03€pHOI0 0aKTeprMOOEHTOCA. YBEeJIMUYEHNE TIeJIMTOBBIX U aJIeBPUTOBBIX (DpaKIIMii B MEXaHUUECKOM
COCTaBe WJIOB CITOCOOCTBYET TMOBBILICHUIO OOIIEH YMCIIEHHOCTH OaKTepuii U mepecTpoiike Mopdoyiornye-
CKOM CTPYKTYphbl 0aKTepMOOEHTOCAa B CTOPOHY YBEJIMYEHUS YMCICHHOCTU KOKKOBBIX (DopM. 0JisI KOKKOB
YBEJIMUUBAETCS C TTIOBBIIIIEHUEM TIPOLIEHTHOTO COAEp>KaHUsI caripoUTOB B O0I1IEH YMCIEHHOCTU OaKTepUid.

Knroueswie croea: 6akTepnobeHTOC, YUCIIEHHOCTh, O1loMacca, pa3MepHO-Mopdosiornyeckast CTpyKTypa, ce-

30HHad JUHAMMUKA, MOP(MOTUIIBI JOHHBIX OTJIOXKEHUN
DOI: 10.31857/50320965223030221, EDN: PPRYBJ

BBEAEHUWE

DyHKIMOHAIbHAS 3HAUMMOCTh 0aKTepUOOEeHTOCA
KaK KOMITOHEHTa BOJHOM 3KOCUCTEMBI 3aKJII0OYAETCS
B JIECTPYKLIMM OPraHMYECKOIo BellecTBa U OCY-
IIECTBJICHUN OMOIe€OXMMMYECKOTO KPYroBOpoTa Be-
IIECTB MEXIY BOTHOM TONIIEN U TOHHBIMU OTJIOXE-
HusiMu. OnipeesieHre YMCIEHHOCTU OaKTepuit 1o3-
BOJISIET OLICHUTh COCTOSIHME OaKTeprOOEHTOCHOTO
COOOIIIeCTBA B 1IEJIOM M pacKpbIBaeT €ro IOTEHIIM-
aJibHbIe BO3MOXXHOCTH B ITpolieccax pacnaaa OpraHu-
yeckoro BemecTtBa (/I3100aH, 2010; bapman, 2013;
AnnpeeBa u ap., 2017; Mopo3sosa u ap., 2022). B Ha-
CTosIIlIee BpeMsI OCTAIOTCSI HEIOCTATOYHO U3YYEHHBI-
MU KOJMYECTBEHHAsI CTPYKTypa U IIPOCTPAHCTBEH-
HO-BpEeMEHHOE pacnpeiesieHue 0aKTeprnoOeHTOoca B
Pa3HOTUITHBIX TPYHTaX BOOAHBIX OOBEKTOB, B TOM YHC-
JIe KpYIIHEIX 03€D.

O3epo Kannpel-Kynb nMeeT KaTeropuio rumpo-
XMMMYECKOIo IMaMsITHUKA MPUPOIbI 1 3aCy>KUBaeT
0Cco00ro BHMMaHMs KaK BTOPOi1 O BEJIMYUHE BOJO-

Cokpamennsi: OB — opranuyeckoe BemiectBo, OYb — obmras
yucjaeHHOCTh 0akTepuii, YCBb — 4uciieHHOCTh canpodUTHBIX
OakTepuit.

eM B pecnnyoauke bamnikoproctaH 1 Bo BceM KOxxHOM
IMpuypanbe (Mynmames u ap., 2016). OcobeHHOCTb
o3epa — HeoOblYaitHOoe pa3HooOpasue MOP(OTUIIOB
JNIOHHBIX OTJIOXEHWU W ce30HHas TpaHcdhopmalus
WJIOB, TIPOUCXOSIIasl B pe3yjbTaTe CE30HHON cenu-
MEHTallMKU JeTPUTHOTrO MaTepuana. [eTeporeHHOCTb
JIOHHBIX OTJIOXEHUI O0OyCIOBJIeHA IPEBHUM MPOUC-
XOXIEeHHWEM, OOJIbIIION MIOIIAAbIO U INTyOMHOI BOJIO-
eMa, pa3BUTHEM IUIOTHBIX 3apocjeil TOrpy>KeHHBIX
Makpo(UTOB, pa3IMYHbIMU BUAAMU JI€SATEIbHOCTHU
BOJIM3U BojoeMa (0JIM30CTh aBTOTPACCHI, HACEJIEHHbBIX
IMyHKTOB U CEIbCKOXO3SIMCTBEHHBIX TMOJIeii, OpraHu3a-
1I1sI KypOpTHOIi 30HbI). bepera o3epa ci1oXeHbI ITecKa-
MU, IeIOBUATIbHBIMU CYIIMHKAMU, MepresisiMuy U rec-
yaHukamu [lepmckoro Bo3pacra. BnepBbie 6akTepuro-
OEHTOC paccMaTpuMBaJIM B COCTaBE KOMILIEKCHOTO
KCCIIEIOBaHMsI aOMOTUYECKIX U OMOTUYECKUX ((UTO-,
300-, 0aKTEpUOTUIAHKTOH, MH(MY30p1I) KOMITOHEHTOB
akocucteMbl 03. Kanaper-Kyms B 2010, 2012 rr. (XKa-
PUKOB U ap., 2018).

Iesrb paboThI — OIPENENUTD BIUSHUE TeTEPOTeH-
HOCTH JOHHBIX oTJIoxKeHUI 03. Kanapsi-Kyinb Ha KO-
JINYECTBEHHOE pa3BuUTHE U (OPMUPOBAHUE pa3Mep-
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1. Kangper-TiomekeeBo

Puc. 1. Cxema pacrojioXeHHusI CTaHLIMi oTOoOpa mpoo
b6aktepuodeHToca B 03. Kannpui-Kyms B 2012 1. [Temaru-
yeckue ctaHuuu: cT. 2, 4, 7, 15 (mryomHa 8—9 m), cr. 3
(myouHa 14.5—16 m). CTaHUMU OTKPBITOM JIUTOPAIU C
mryouHoit 2—3 m: cT. 1, 5, 6, 8—14, 16, 17. JlononHUTEIb-
Hble 1ecTh ctaHmii (5SA, 13A, 16A, 17A, 10A, 12A) pac-
MOJIOXEHBI B 3apOC/IsiX MaKpOMUTOB COOTBETCTBYIOLIMX
CTaHIIMIA U B paifloHe CTOKa CT. 5. PacnipeneneHrie TOHHBIX
OTJIOXKEHMUIA MO JI0XY 03epa: | — cepble U YepHbIe Macisi-
Huctble wibl; 11 — cepbie wibl; 111 — aneBpuTOBbIe U Iec-
yaHUCTbIe Wibl; IV — mecyaHUCTble Wb, 3aUJIEHHBIE
MeCKU, MaKpO(UTHBIE WIbI, JIOKATbHbIE Y4aCTKU YEPHBIX
unoB; V — necku; VI — HeuccienoBaHHasi 30Ha.

HO-MOP(}OIOTUIECKOM CTPYKTYPHI 0aKTepruoOeHTOCA
B TCYEHME BECEHHE-OCEHHETO Ce30Ha.

MATEPUAJI U METO/J bl NUCCIIEJOBAHWA

O3sepo Kannper-Kyinb pacrionoxkeHo B 3aItagHo
YacTu pecrnyOouKu bamkopTocTtaH B 0gHOM U3 KOT-
JoBuH beedeeBcKkoii Bo3BhIIeHHOCTH. O3epo Kap-
CTOBOTO IIPOUCXOXIECHUS, OBAIbHOI (DOPMBI, pa3Me-
pamMu ~8 X 3.6 KM, CO cpemHei yOuHoM 7.2 M 1 MaK-
cuManbHO — 16.5 M (2Kapukos u np., 2018).

MccnenoBaHus MpoBOAWIM B Mae, UIOJIE U CEH-
Tsi0pe 2012 T. B cocTaBe KOMIUIEKCHOM 3KCIIeIUIINU
Hucturyra sxkonorun Boiokckoro 6acceitHa PAH.
I1poOr1 GakTeprobeHTOCAa OTOMpPAIN JTOTOM, UMEIO-
wuM o6beM 3axsata 100 cM?, ¢ MOBEPXHOCTHBIX rO-
PU3OHTOB TOHHBIX OTJ0XeHuit (0—5 cMm) Ha 23 cTaH-
nusx (puc. 1).

st ydaeTta oOlieit YMCIeHHOCTU 1 GuoMacchl 6ak-
TeprnobeHTOCca MPOOKI TPyHTa (pUKcHUpoBau 25%-HbIM
PacTBOPOM IIIyTapaJIbACTHUIA 10 KOHEYHOI KOHIIEHTpa-
LUK B TIpo0e 2.5%. OUKCUpOBaHHYIO MPOOY Wia cyc-
neH3upoBanu Ha 1eiikepe B 0.01 M pacTtBope mupo-
¢docdara Hatpus (KocomamoB m np., 2005; Rylkova
etal., 2019). AnukBoTy cycrieH3uM u3 pa3BeaeHust 1000
¢GWIBTpOBaIN Yepe3 OKpallleHHbIE CYJaHOM YepPHBIM
sanepHbie GUILTPHI ¢ guaMeTpoM 0.2 MKM (TTpom3-
BOACTBO OObEAUHEHHOIO WHCTUTYTa SIAEPHBIX HC-
cilenoBaHuii, I. JIlyoHa). B kadecTBe peakIIMOHHO-
CITOCOOHOTO (ITIOOPECHIUPYIOIIETO KPacUTEs TIPU-

meHsn payopecuenHnzornonnoHar (FITC), koro-
pHBIii pearupyeT ¢ aMMHOTPYIIaMM OeJIKOB Ha TTIOBEpX-
HOCTU OaKTepUaJIbHBIX KJIETOK U UMeeT HU3KUIL ypO-
BEHb CBSI3bIBAHUS C HEKJIETOUHBIMU CTPYKTYpaMU, YTO
SIBJISIETCSI HEOOXOMUMBIM YCIIOBUEM JUISI OTIpeACIICHUS
YKCJIEHHOCT MUKPOOPIaHU3MOB B CYCIIEH3USIX JTOH-
HbIx ocagkoB (Cemenos, 2004). PacTtBop Kpacuremns
FITC roroBunm B KapboHaTHOM Oydepe ¢ Mocaeayo-
M mobapieHreM docdaTtHoro 6ydepa u 0.85%-Horo
pactBopa NaCl (I'anpuenko, 2001; Cemenon, 2004).
IMoxcyeT KJAETOK MPOBOIWIN C TTOMOIIBIO MUKPOCKO-
na Leica DMS5500B nipu yBenimueHuu % 1000 B 20 mo-
JISIX 3peHUsl. YIUTBIBAIN MOPGOJIOTUUECKUE TPYIIThI
OakTepuil (IT0 COOTHOIIEHUIO IJWHBI K IIUPUHE —
L/d): xokku (<1.2), kokkobauwuisl (1.2—1.8), na-
nouku (>1.8—10), autu (>10) (HerpycoB u ap., 2005)
U pazMepHbie Kiacceol: 0.2—1 MM, >1—2 MKM, >2—
5 MKkM, >5—10 MxM, >10 MkM. OOBbeMbI OaKTepUaTb-
HBIX KJIETOK OIIpEIeIsJIM HA OCHOBAaHUM U3MEPEHMIA
WX IJIVUHBI Y IIUPUHBI 0 (hopMyJIaM 0O0beMa TeoMeT-
puyeckux duryp. [lokasaresib 3KOJOTMYECKOTO CO-
crostHus BomoemMa YCb/OYb omnpenesnsim 1o mKkaie
5KOJIOTUYECKUX MOAU(DUKAINI KaK ITPOLEHTHOE OT-
HOIIIEHWE YMCJIIEHHOCTH Ccalpo(GUTHBIX OaKTepuil
(UCB) x oOmeit ymncineHHoctu Oakrtepuit (OYbB)
(I3r06aH u ap., 2005). CraTucTuyeckyio o0OpaboTKy
pe3yAbTaTOB MPOBOAMINA C ITOMOIIBIO KOMIIBIOTEP-
Hoit rporpammsl “Excel” 2007.

PE3VJIIbTATbBI UCCIEAOBAHUA

Jlonnbie orinoxennsa. Ha ocHoBe rpaHyioMeTpu-
yeckoro aHanuiza (IepsimeBa, Pakutuna, 2015) B
03. Kanapei-Kynp BBISIBIeHO 4YeThIpe MoOpdoTHUIa
(pa3HOBUAHOCTEA OCHOBHBIX TUIIOB) TOHHBIX OTJIO-
KeHwuii (Taba. 1): 1 — mecku, 2 — mecyaHUCThIe M MaK-
poduTtHble Wik, 3 — MaKpOo(pUTHBIE WIbl U MBI C
npelicceHoi, 4 — TOHKOIMCIEPCHBIE cephle M Yep-
Hble UJibl. MopdoTun 1 BK/II0YaeT cepble Y OXPUCThIC
MEJIKO3€PHUCTHIC W IJIMHUCTHIC IIeCKU Pa3HOM IJIOT-
HOCTU C ApeiCcCeHOl 1 pakylleil, paclpoCcTpaHeH-
HbIE Ha CEBEPHOM U CEBEpO-3aIMagHOM IT0OEepeXKbsIX
o3epa. Mopdortun 2 mpencraBieH reTepOreHHBIMU
MeCYaHUCTBIMU U MAaKPO(MUTHBIMU UJIaMH, KOTOPHIE
coziepXat (pparMeHThI pa3I0KUBIIEHCS BOMHOM pac-
TUTEJIbHOCTU, TPYOBIil AETPUT, OCKOJIKM PaKyIIn U
¢opMUpYIOTCSI Ha 3aIllafHOM, CEBEpPO-3aIllafHOM U
BOCTOYHOM MEJIKOBOIIbSIX B 3apOCsIX MaKpOo(hUTOB.
B coctraB Mopdotuna 3 BKIIIOYEHBI MEIKOAJIEBPUTO-
BBIE CephIC WJIBI C IpeiicCeHOM M (pparMeHTaMU pac-
TUTEJIbHOCTU, KOTOPbIE pacIpOCTpaHEHBI B OCHOB-
HOM B OTKPBITOM IMTOpaIX 1 nenaruani. Mopdgoruir 3
JIOTIOJIHSIIOT JIOKAJIbHBIE Y4aCTKM C MACCOBBIM pa3BU-
TUEM OpeiCcCCeHbl, CEPOBOJOPOIHBIN U, TAa3UPOBaH-
HBI€ WJIBI C 3aIlaXOM aleTujIeHa WU C THUJIOCTHBIM
3allaxoM Ha 3alagHOM M BOCTOYHOM HOOEpPEXKbsX.
Mopdoturt 4 npeacraBieH OMTHOPOAHBIMU TOHKOAMC-
NepCHBIMU TIPOPYHAANBHEIMM, CYOJIMTOPaIbHBIMU
YEepHBIMU U CEPHIMM MJIaMU, a TAaKXKe TpaHC(hOPMUPY-
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Ta6mma 1. CpenHue 3HaYeHMs yncieHHocTH (N X 10° KJI1./MJI BJIaKHOTO TPYHTA) M GHoMacch (B, MKT/MJI) GakTepuil B
MopdoTUNax TOHHBIX oTJIoXXeHuM 03. Kanapsl- Kynbs B Mae—ceHTs10pe 2012 1.

Crannusg| H, m buroron Twr TOHHBIX OTIOXKEHUIA N B
Mopdortun 1. ITecku 2.6 + 0.4% 241 + 42*
5 2.4 | OTKpHBITast IMTOPAIb, THO ITOKPHITO TeMHO-Cepblil MEJIKO3EpHUCTBII ITecok| 2.8 £ 0.2 | 226 £ 25
Iy3bIpYATKOMN
5A 2.4 | OTKpHBITast IMTOPAJIb, YIaCTOK CeJTbCKO- | Cephlil MEJIKO3epHUCTHIN ITECOK C 27%0.7 | 226 £77
XO3CTBEHHOTO CTOKa ApeurcceHomn
8 2.1 | OTKpbITas IUTOPATH C 3apOCIsiMU Xapbl | Cepblii NIMHUCTBINA MEJIKUI TTECOK C 32+0.6 | 287 =89
Ha THe 3aI1axoM aleTHIeHa
17 2.1 | OTKpHBITas IUTOPaJlb, BETeTUPYIOT pOro-| TeMHO-cephlii METKO3epHUCTBIN ITECOK 1.82 142
JINCTHUK U BOIISTHAsI COCEHKA C pakyuieit
16A 0.5 | [Ipubpexne, 3apociv TPOCTHUKA IInoTHbIM OXpUCTHIN MeTKo3epHUCThI | 2.4 £ 0.9 | 239 £+ 119
TeCOK
17A 1.0 | IIpubpexne, 3apociivi TPOCTHUKA Cepblif METKO3epHUCTBII MECOK C 2.82 286
NperCcCceHon
Mopdotun 2. ITecyanucTbie 1 MAKPO(GHUTHBIE WIbI 4.7 £1.0*| 570 £ 122*
10 2.2 | OTKpbITas IMTOpPAIIb, HA THE — 3apociiv | MakpoGhUTHBIHI aneBpUTOBbII U 4.7+2.1 | 598 + 282
YPYTH, TTy3bIPYATKH, HUTYATKU, Tpeiic-
ceHa
10A 1.5 |JIutopanb, 3apociv TPOCTHUKA, BOIsI- | TeMHO-Cephlii eCYaHUCThIN W C 48+39 | 529 +414
HOI COCEHKM, PIECTa, POrOJIMCTHUKA | (hparMeHTaMU MaKpO(pUTOB
11 2.4 | OTKpbITast IMTOPaIb, Ha AHE — 3apociu | Cepblif MeJTKONeCYaHUCThIN Wi c mory-| 5.1 0.3 | 623 £95
BOJISTHOI COCEHKMU, paKyllia SKMIKAM HaWJIKOM 3€JICHOTIO 1BeTa
13 2.1 | OTKpbITast IMTOPAJIb, HA AHE 3apocin | Cepblii MEJIKOTIECYaHUCTBII W ¢ (ppar- 2.6 342
Xapbl MEHTaMM Xapbl
MopdoTtun 3. MelKoaieBpuTOBbIE Wb, WIbI € APeicceHOi 5.5+ 0.6% 589 £+ 99*
4 8 Ilemaruanb Cephlii aIeBpUTOBBII WJT 57£16 | 553 £173
6 3 OTKpBITas TUTOPaJIb, HA JTHE OCTAaTKU | TeMHO-cepbIii MesikoaieBpuToBbIiwic| 5.7 = 1.9 | 522 + 243
MakpoGHUTOB, IpelicceHa NpeRCCeHOon
7 9.2 | Ilenaruanb, Ha qHE MaccoBoe pa3BuThe | Cepblii Ui ¢ ApeiicceHo 50+ 1.1 ] 507+ 91
NPECCEHBI
9 1.9 | OTkpbITasg TUTOpAIb, 3aPOCIIU Xaphl, Cepblii IIeJIMTOBO-aIEBPU-TOBbIi ra3u-| 5.9 £ 1.6 | 763 + 323
poro3a, HUTYaTKU; B U10Jie OOUIbHO pa3-| pyIOLIMiA WJI C 3a11aXoM alleTUJIeHa
BUBAaETCS My3bIpyaTKa
13A 0.8 | MenkoBoIbe, 3apOCiv TpOCTHUKA, AHO | Cepblit Wi ¢ ApeiicceHoi, (“mpeiicce- | 4.1 0.6 | 475 £33
MOKPBITO IpercceHo HOBBIN” 1JT)
14 2.2 | OTKpbITast IMTOPasib, H IHEe — 3apocyiv | Cepblit Wil C THUJIOCTHBIM 3aI1aXxoM 49+3.1 | 658+ 374
Xaphbl, IpercceHa
MopdoTun 4. ToHKoquCTIEPCHbIE Cepble U YePHbIE Wbl 7.6 £ 1.2*% 732 £+ 143*
1 2.3 | OTKpbITast IUTOPAJIb, TTOIBOIHbIE YepHplii OIeCTSIINI MeJTKoaneBpuTo- | 7.2 = 4.5 | 568 & 345
3apociiv precTa BBII 1T
2 8.8 | OTKpHBITast IMTOPATIH YepHBlii 11 ¢ IpeiicceHOI 6.5£25 | 658 £278
3 15 Tlenaruainp, neHTpaibHas 4acTh o3epa | Cepble U YepHbIE MACTISTHACTbIE UIThI 7.4+ 26| 733 £291
12 2.6 | OTKphITasi IMTOPAalb, Ha JHE BereTupyeT | YepHblit cepOBOAOPOIHBII WIT 7.2+53 | 615+ 563
BOJSTHAst COCEHKA
12A 1.8 | JIuTopanb, 3apociu BOASIHOI COCEHKM | YepHBbIii 1 11.8 1200
15 7.7 | Ilenarunanab Ceppblii i1 ¢ pparmeHTamu apeiiccensl| 7.4 = 1.5 | 707 £ 150
16 2.8 | OTKpbITast IUTOPAJIb, UYepHblii neMTOBBIN W (B ceHTsI0pe), | 8.3 £ 2.7 (1279 *+ 405

IMOrpy>k€HHasi BoaHasl paCTUTCIbHOCTb

MeCYaHUCThIN Wi (B Mae)

Ipumeuanue. H — nirybuHa, m; “1” — noBepuTenbHbBIN MHTEpBal. BykBoit “A” 0003Ha4YEeHBI TOTIOJIHUTEIbHBIE CTaHIUU (puc. 1);
* — cpeaHMe 3HAaYEHMST KOJIMIECTBEHHBIX TTOKa3aTesIeil ISl pa3HbIX MOP(MOTUIIOB WIIOB.
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Puc. 2. Ce3zonnbie usmeHenuss OUb B m1yboKOBOIHOI
30He (/) u Ha MenkoBozbe (2) 03. Kaunpei-Kynb B 2012 1.
BeprukanabHbie TMHUM Ha CTOJIOIIAX TTOKA3bIBAIOT HOBE-
PUTENbHBINA UHTEPBAJ.

IOIIMMHUCA JTUTOPpaJIbHBIMU NJIaMHU (I/IJ‘[aMI/I, KOTOPbIC B
TEUECHUE BECICTATUBHOI'O CE€30Ha 060F3.H.IaIOTC5I nJo-
BbIMU (DpakiUsSIMM M CYIIIECTBEHHO MEHSIOT CBOIO
CTPYKTYDY).

KomyecTBeHnble nMoKasaream 0akTepuodOeHToca. 3a
HCCJIENOBaHHbINM meprod ¢ Mas 1o ceHTss0ppr OYb B
JOHHBIX OTJIOXKEHHUSX 03epa u3MeHsuiach ot 1.2 X 10° no
11.8 % 10° xJ1./MJI BIAXHOIO TPYHTa, GMOMacca — OT
106 mo 1279 Mkr/mia rpyHTa. HanbGosnbime 3HaYeHUS
OYb u 6uomacchl GakTepHii 3aperuCTpPUPOBAHBI B
YEepHBIX WJIaX C MOrPyKEHHOM BOMHOI pacTUTEILHO-
crbio: cT. 1 — 11.1 % 10° xu1./Mu1 1 856 MKT/Mi1, CT. 12A —
11.8 x 10° xi1./mMn u 1200 mkr/mi, cr. 16 — 9.7 X
X 10° ki1./Mi1 1 1279 MKI/MJ COOTBETCTBEHHO. Mu-
HUManbHBIe 3HaYeHUS OYb m 6momaccel bakTepmit
OTMEYEHBI B MECUYAHUCTHIX OTJIOXKEHUSIX B 3apOCIISIX
TPOCTHUKA: CT. 16A — 1.2 X 10° ku1./Ma 1 106 MKr/M1,
cT. 17A — 2.62 x 10° xu1./Ma 1 286 MKI/MJI COOTBET-
CTBEHHO.

B noHHBIX oTIOXEeHUSIX MopdoTuna 1 cpemHss
OYb 6b1a 2.6 X 10° + 0.4 x 10° xi1./Ma, cpenHss
6uomacca — 241 + 42 mMkr/mi, MopdoTuna 2 —4.0 X
x 10° £ 1.0 x 10° kn./mu 1 570 £ 122 MKr/MJ, MOp-
dornna 3 — 5.5 x 10° £ 0.6 x 10 xkn./mu u 589 +
+ 99 mxr/mu, moppotuna 4 — 7.6 x 10° £ 1.2 X
x 10° ki1./mn m 732 + 143 MKI/MJI COOTBETCTBEHHO
(tabu. 1). CpenHsst oO11ast YMCIEHHOCTh OAKTEpUO-
GeHTOoCA IO 03epy 3a IIEPUOJ UCCIIeN0BaHUS TOCTUTA-
na 5.3 x 10°+ 0.6 x 10° ki1./Mi1, cpenHsis buomacca —
549 + 72 MKT/MJI.

BrisiBiieHO pe3koe yBeJInYeHUe YMCIEHHOCTU W
OroMacChl OaKTepuil JJeTOM B paiiloHe cracaTeIbHOMI
cTaHLIMM Ha Tuspke (cT. 1, 2) 1 Ha ceBepHOM I1o0epe-
Xbe B OJIM30CTU OT aBTOMAarucTpaid M CeJIbCKOXO-
3SIICTBEHHBIX CTOKOB (CT. 5) — Ha yyacTKax MHTEH-
CHUBHOI1 aHTPOMOTIE€HHOM HArPy3KU U pEKpeaLnu.

ITEPBIITEBA, PE3SHUKOBA

Ce3oHHoe pa3BuTHe OakTepuodeHToca. CpemHe-
CTaTUCTUYECKHUE ITIOoKa3aTeJd CE30HHOTO pa3BUTHUS
OakTepruoOeHTOca B JOHHBIX OTJIOXEHHUSIX PasHOTO
TUIIA, TPUYPOUYEHHBIX K Pa3InUYHbIM OUOTOIIaM 03e-
pa, ImpencraBieHbl B Ta0a. 2. B Mae MUHMMaIbHYIO
OYb (2.0 x 10°—3.3 x 10° ki1./MJ1) OTMEYAIHU B IIeC-
KaX CEBEPHOTO MOOEPEXKbs 03epa, IIIe PerucTpupoBa-
JIU MUHUMaJbHble 3HaUeHus conepxaHus OB — 2—
4% (IleppireBa, Pakutuna, 2015). ITinotHOCTD 6aK-
TepuoOeHTOCca yBEIUUYMBAaJach OT Nepudepuu K 1ieH-
TpaJIbHOI YaCTU BOIOEMA, T.€. OT JIUTOPATbHBIX UJIOB
(3.1 x 10° xy1./MJI BJIAKHOTO IPYHTA) K TOHKOIMC-
IepCcHBIM PO yHIAIBHBIM WiaM (6.1 x 10° ki1./mi).
B urose BexTop yBeanUYeHUs YMCIEHHOCTU OaKTepuii
rnepemMeliaics B HalpaBJIeHUU OT CEBEPO-BOCTOYHBIX
Y4YaCTKOB M OT NTpOoYHIIU K I0ro-3arnagHoMy rmooe-
PEXbIO, TOCTUrasi MaKCUMaJIbHbIX 3HAYEHHWI B JIUTO-
paIbHBIX WJIaX Y B 3apoclieM MakpoduTaMu MeJIKO-
Bonbe (3.7 x 10°—11.1 x 10° ki1./Mu1), II€ PEruCTpU-
poBayiu Haubosbive 3HaueHust OB B umax — 17—21%
(IleppaneBa, Pakutunaa, 2015). B ceHTsi6pe Makcu-
MAJIBHYIO YACIEHHOCTb 6akTeprobeHToca (5.5 x 10°—
8.5 x 10° ki1./Mu1) HaOMIOOANU JIOKAJILHO HA 3amaj-
HOM MEJIKOBO/IbE B 3apOCJISIX BbICIIIEN BOAHOM pacTu-
TeTbHOCTH. B 11e710M 1o 03epy B c€30HHOM (C Masl 110
CEHTSIOpb) Pa3BUTUU OakTepuoOeHTOca OTMeuyeHa
TeHIAEHLIMS YBEJMYEHUs] YUCIEHHOCTU U OroMacchl
OakTepuii (Tabdm. 2).

B m1yGOKOBOIHBIX TOMOT€HHBIX CEPBIX U YEPHBIX
WjaaxX MaKCUMyM YHCJICHHOCTU OaKTepuii 3aperu-
CTPUPOBAH B UIOJIE C IOCJIEAYIOLINM €r0 CHIDKEHIEM
B ceHTsI0pe (puc. 2). Ha MeIKoBOABSIX B reTeporeH-
HBIX MJIaX: MaKpOo(UTHBIX, TpaHCHOPMUPYIOIINXCS,
YepHBIX CEPOBOIOPOMNHBIX MJIaX M B MJIaX C Ipeicce-
HOIl MakKCUMYM YUCJIEHHOCTU OaKTepuii OTMEUeH B
ceHTsiope. [Ip1 MUKPOCKOIMMYECKOM aHan3€e WJIOB,
OTOOpaHHEIX B 3apOCIsIX BOOJHOM pacTUTEIbHOCTU B
CeHTSI0pe, oOHapyXeHO OOJBIIIOe KOJMUYECTBO pac-
TUTEJIHOTO U 300TUIAaHKTOHHOTO AeTpuTa, odoraia-
romero wibkl OB. XapakTep Ce30HHBIX M3MEHEHUIA
Oomomacchl GakTepuii B 1IEJIOM ITIOBTOPSIJI XapaKTep
CE30HHOIO Pa3BUTUSI YMCJICHHOCTU OaKTepuOOEH-
TOCHBIX COOOIIIECTB.

Ce30HHbBIN KO2(hOUIIMEHT BapbUPOBaHUS YMC-
JeHHoctu Oakrtepuii (CaBuueB u ap., 2008), omnpene-
JICHHBII 32 TIEpHOI C Masi IO CEHTSIOpb, B MPOdyHAATb-
HbIX TOHKOJWCHEPCHBIX WIaX ObLT HaMMEHBIIUM —
0.7—1.9. MakcumaJjbHbIE €r0 3HAYECHUST XapaKTEPHBI
IUTST OTKPBITOH JIMTOpaiu ¢ TIIyOuHamMu 10 2—3 M U
17181 3apocieit MakpoguToB — 1.1—3.6. B meckax aTot
TmoKasaTelIb Haxogwics B ripeaenax 1.1—1.2.

Mopdosorndeckas cTpykrypa OakTepuroOEHTOCA
MpeacTaBieHa pas3IWYHbIMM MO (opMe TpynIamu:
KOKKaMH, KOKKOOalWIIaMU, MajJlouyKamu, HUTEBUI-
HBIMU KJIETKAMU Pa3IMYHON JJIMHBI, peXe — cTeOemb-
KoBbIMU (hopMamu 1 crimpuiuiaMu. C Mast o CEHTSIOpb
CpemHsIsI IOJIs IaJIOYKOBUIHBIX 6akTepuit B OUYb mo-
crurana 73.9 * 3.4%, kokkoGaumwu — 22.1 £ 2.9%,
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Taomuuna 2. CpenHue MoKas3aTeju CE30HHOTO KOJIMYSCTBEHHOTO pa3BUTHUsSI OaKTeprOOEHTOCa B pa3HBIX MOP(MOTUIAX
IIOHHBIX oTJIoxkeHuit 03. Kanapbi-Kynbs B Mae—ceHTs10pe 2012 1.

Yyacrtok MopdoTurl TOHHBIX OTI0XEHU Maii Hions CeHTa0pb
Mopdotun 1
CeBepHoe nodepexbe Ceprie HCCKI:I’ MHH?CTHG fiecki, 3.1+£04 26£0.8 28+0.2
MECKU C ApeCCeHOM, OXPUCTHIE TTECKH 247 + 60 224 + 97 241+ 51
Mopdotun 2
BoctouHoe no6epexxbe, | [lecuanucrtoie Wiibl, MAKpOGhUTHBIE, 42+0.6 52+1.7 6.4+09
MEJTKOBO/IbE reTepOreHHbIE WITbI 465 + 94 767 + 285 753 + 148
3amagHoe nmodepexnbe, | Cepble WIBI C IpEeliCCeHOi, YepHbIe 3.1+0.5 53+0.2 9.69
MEJIKOBO/IbE MeCYaHUCThIEe UJTbI 407 + 117 786 + 185 1279
Mopdotun 3
IOxHpbII1 Geper, Cepble, UepHBbIE TIeJIMTOBbIC U aJIeBpU- 37+1.6 9.12+2.7 72402
OTKPBITas! INTOPAJb TOBbBIE WUJIbI 285 + 46 786 + 185 645 + 87
Mopdotun 4
IIpodynnans, Cepble 1 YepHble TOHKOIUCIIEPCHEIE 5.0+ 0.6 8§0+1.2 72402
cyoIuTopatb MAaCJISTHUCTBIE Wb 460 + 59 750 + 130 645 + 87
ITo Bcemy osepy 4.0£0.4 5.8+1.3 5.710.9
381+ 54 612 £ 131 623 130

ITpumevanune. Han yeproii — OUB, 10° k. /MJI; TIOM, YePTOil — GroMacca 6GaKTepuii, MKT/MJI BJIaXKHOIO TPYHTa; “+” — NOBepUTEIbHBII

MHTEpBAJ.

KOKKOB — 3.1 * 0.5%, HUTeBUOHBIX OaKTepuii (B 3a-
BUCHMOCTHM OT OMOTONA U Mecsia oTbopa mpob) —
1.0 £ 0.7%.

B cezonnoM pa3Butnu MopdoIorndecKoin CTpyK-
TYpbl HPOUCXOAWIIO YBEJIWYECHHE OOAU ITaJiodek C
65.9 £ 6.8% B Mae 10 80.7 = 7.0% B ceHTSOpE 3a CUET
YMEHBILIEHNs] KOJIMYECTBA KOKKOB M KOKKOOALIWJII.
Bxutan kokkoB cHukaincsa or 4.3 £ 1.1% no 2.4 = 1.4%,
KOKKOOALWLI — oT 26.5 + 6.4% no 15.1 + 4.4%. Nona
HUTEBUIHBIX KJ1ETOK ObUIa B Mae 1.3 + 1.21%, B urone —
0.4 £0.25%, B centsiope —1.8 + 2.4%.

B pa3HOBUIHOCTSIX TPYHTOB OOHAapyke€HBI OCO-
OeHHOCTU B MOPQOJIOTUYECKOM COCTaBe OaKTepHO-
oeHToca. Tak, B Ileckax B TeUeHHE BCEro ce30Ha IMpeod-
JTamav majtouk — 82.4 + 7.6%, ipu 5TOM B MeJIKO3€ep-
HUCTBIX MecKax (CT. 5) B CEHTSIOpe 3aperucTpupoBaHO
~100%-Hoe MOMWHMpPOBaHWE TTaJJOYKOBHIHBIX (HOpPM
Oaktepuii. B mpodyHIAIBPHBIX TOHKOOWUCIIEPCHBIX
wiax Mpyu AOMUHUPOBAHUU MaJOYKOBUAHBIX (DOPM
(70.4 £ 10.7%) otmMedeH MUHUMaTLHBIN BKIam (0.3 £
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+ 0.2%) HuteBuaHbIX KjeToK B OUb uim gaxe ux or-
cyTcTBUE (CT. 3 B Mae).

B pasHOTUMHBIX WJIaX BOCTOYHOTO, I0XKHOTO U 3a-
MaTHOTO MEJTKOBOIWIA 3apeTUCTPUPOBAH HAMOOITBIITIIA
BKIand Kokkobauwwul — 33.0 £ 3.2%, MakcuMaiabHOe
pa3BUTHE KOTOPKIX HAOIoAau B Mae. B 3apocisx mpu-
OpEXKHO-BOAHON PACTUTEIBHOCTU aKTUBHO pa3BUBa-
JINCh KOKKOBBIE hopMEI, foctrras 6.2 £ 0.4% OYb. B
WJIaX ¢ aKTUBHBIMH JeCTPYKITMOHHBIMU TTPOIIECCAMUT
(cT. 2,9, 16) perncTpupoBai MAaKCUMAaIbHBIN BKJIa
KOKKOB — 6—11% OYB. B rasupymoiux muiax ¢ pes-
KUM 3amaxom auetuieHa (cT. 8, 9) 1 B YepHBIX UJiax ¢
carponeieMm (CT. 2) oTMe4eHa HauOOoIbIIast TOJIST HU-
TEBUIHBIX KJIETOK — 7—9%. B TpaHchopMupyrommx-
cs wiax (cT. 16) monst HUTEeBUIHOTO OaKTeproOeHToca
yBemmumiiach ot 0.2 B Mae 1o 22% B ceHTsIOpe. Mopdo-
JIoTmdecKasl CTpyKTypa 0aKTeproOEeHTOCA Ha MCCIIEN0-
BaHHBIX CTAaHLIMSIX TOKa3aHa Ha puc. 3. [ToayyeHs! mo-
JloxuTtenabHble Koppeasiuu (ripu p < 0.05) yucieH-
HOCTH KOKKOB M KOKKOOAIIMUT C aJieBpUTO-
nenutoBoit ¢ppakuueit (¥ = 0.74 u r = 0.65 cooTBeT-
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Puc. 3. INTokaszatenr YCB/OUYb u Mopdonornueckas crpykrypa 6akrepruobeHToca B uiosie 2012 I. B TOHHBIX OTJIOXEHUSIX

03. Kannper-Kyib.

CTBEHHO), a TakKe Iajodek (» = 0.53) 1 HUTeBUIHBIX
kieTok (r = 0.54) ¢ MeIKO3epHUCTOI TTeCYaHUCTOM
dpakiumeil MexaHM4eCKoro CoctaBa rpyHTOB.

IMoxazarens YCH/OUYb Ha pa3auuHbIX OMOTOIIAX
naMmensics ot 0.002 mo 0.063. MakcuMabHBIC 3HA-
yenuss YCB/OUYb (0.029—0.063) oGHapyxeHBI Ha
MEJIKOBOJIbSIX C TIOTPY>K€HHOI BOJHOI pPacTUTENbHO-
cThio (CT. 12—14) 1 B 3apoCiisix MpUOpPesKHO-BOTHBIX
MakpopuToB (cT. 12A, 16A). HaumeHblne 3Haye-
Husg YCB/O4Yb (0.002—0.005) xapakTepHbI 411 IIPO-
¢yHmanbHBIX WIOB (CT. 2, 3, 4, 7, 15). YBenmmueHue
JIOJIU KOKKOBBIX (DOpM OakTepuil CONMpPOBOXIATIOCH
nosbilieHreM 3HaueHuit YCb/OYb (puc. 3). ITony-
YEHBI IOCTOBEPHbIE KOPPEISILIMOHHbBIE CBI3U MEXITY
noneit kokkoB OYb u nokazatenem YHCb/OYb (r =
=0.89, p <0.05).

B pa3mepHoii cTpykType 0aKkTeprobeHTOCa JOMUHU-
POBAJIN KJIETKU ABYX pa3MepHBIX KiraccoB 0.2—1 u >1—
2 MxM. Mx nosst B OYb B cpenHeM 1o o3epy JOCTUTa-
ma 56.6 = 6.7 u 41.1 £ 6.1% cootBeTcTBeHHO. [IpHn
3TOM MaKcUMaitbHas moJst (1o 90%) 6buta y KIIETOK C
JuHeiHbIMU pa3Mepamu 0.2—1 MKM B ujax, obora-
meHHbIX OB (cT. 2, 9, 16). B 3apocnsax He oGHapyXe-
Hbl HUTEBUJHBIE KJIETKU UIMHOK >5 MKM. C yBeu-
YEeHUEM JJTMHBI KPYITHBIX KJIETOK Pa3MEpPHBIX KJIacCOB
2—5, >5—10 m >10 MxM cHImKaiicsa ux Bkiag B OYb:
2.14+1.2,0.2%0.1,0.09 &+ 0.08% cOOTBETCTBEHHO.

CpegHuii o0beM KJIETOK OaKTepHMoOeHTOoca IO
03epy 3a Becb epuo uccienoBaHust coctapui 0.18
+ 0.008 mxm’. HaubGonee MHOTOYMCIEHHBIMU ObLIU
GakTepuanbHble KJIeTKu oobemamu 0.11—0.5 mxm3. [lo-
JIs MEJIKUX KJIeTOK pasdMepHbIx kiaaccoB 0.01—0.05 u
>0.05—0.1 Mmxm3 6b1a 25.14+ 7.9 1 29.5 + 4.8% OYb
COOTBETCTBEHHO. Ha cpenHue M KpyIHbIE MaTOUYKU
(0.1—0.5 mxm?®) mpuxonunock B cpenHeM 42.3 + 7.7%
OYb. O6beMbl HUTEBUIHBIX KJIETOK BapbUPOBAIN OT

0.2 no 3 mMxm>. B mae 06beMbl KieTok 6butn 0.01—
5.31 Mmxm? (B cpemnem 1.19 = 0.01 mMxm®), B uione —
0.01—6.31 mxm? (0.18 £ 0.02 MmxMm3), B centsi6pe 0.01—
5.73 mxm? (0.16 + 0.01 mxm?).

OBCYXIEHMUWE PE3VJIILTATOB

MHoroo6pa3ue TOHHBIX OTJIOXKEHU B pa3HOTUII-
HBIX BHYTPEHHUX BOJIOEMaX U CYIIECTBEHHBIE pa3Ji-
ypst GUUKO-XUMHNIECKUX YCIOBUI 0OYCIIOBIUBAIOT
3HAUYUTEbHBIC KOJIeOAHUSI B HUX UMCICHHOCTU OaK-
TepuobeHToca (d36aH, 2010; Zhang at al., 2019; I'a-
peroBa u 1p., 2020). B 03. Kannpsi-Kyibs HeoObIuaitHoe
pa3HooOpa3re MOp(OTUTTOB IOHHBIX OTIIOKESHMIA 00y-
CJIOBJINBAeT 3HAYUTEILHYIO HEPaBHOMEPHOCTH IIPO-
CTPAHCTBEHHO-CE30HHOTO Pa3BUTUS KOJIUYECTBEH-
HBIX, MOP(MOIOTMYECKUX U pa3MEpPHBIX MOKa3aTeei
0aKTepMOOEHTOCHOTO COOOILIECTB B Ipeaeaax OqHOM
03epHOI 3KocHucTeMbl. [Ipy 3TOM TOATBEpKAAETCS
M3BECTHAsl 3aKOHOMEPHOCTb — TTOBBILIIEHUE TIJIOTHO -
CTU GaKTepUil ¢ yBEIMYEHUEM OO TOHKOINUCIIEPC-
HBIX YaCTUIl B MeXaHUYEeCKOM COocTaBe IpyHTa. Tak,
YHUCJIEHHOCTh M OMoMacca 6GakTepuii 3aKOHOMEPHO
BO3pacTayiu B PsILy MOP(POTUIIOB: TTIECKU — TMTeCUaHU -
CThle U MaKpO(UTHBIE WJIbI — MEJIKOAJeBPUTOBLIC
WJIBI U WJIBI C ApelicCeHOl — TOHKOAMCIEPCHEIE Ce-
phble 1 YepHble Wibl. Ha ocHOBe aHaiM3a Ce30HHBIX
KO3((PUILIMEHTOB BapbUPOBAHUS YUCICHHOCTH OaK-
TEpU CleayeT BBIBOMI, YTO 0AKTEpHMOOECHTOCHBIE CO-
oO1ecTBa NpodyHIATbHBIX TOHKOIUCHEPCHBIX UJIOB
0oJiee CTaOUJIbHBI 10 CPABHEHMIO C FETEPOreHHBIMU
WIaMU U TTleCKaMU1 MeJKOBOIbsI. CTaOUIBHOCTD Ty~
OOKOBOJHBIX 0aKTEPHOILIEHO30B O0YCIOBIEHA PSIOM
¢dakTOpPOB: OMHOPOOHOI CTPYKTYpOil WIIOB, Goiece
pPaBHOMEPHBIM, IO CPABHEHUIO C IIPUOPEXKBEM, TTO-
crytuieHneM OB B 1myOOKOBOIHEBIC WJIBI, TEMIIEpa-
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TYPHBIM M TUIPOJOrMYecCKMM pexumamu (Sala,
Giide, 2006; CaBuues u ap., 2008; [A306aH, 2010).

IIpoBeneHHBIII HAMHM paHee KOPPEISIIUOHHBIN
aHaJI3 BBISIBUJI 3HAUMMBbIE (haKTOPHI, Y4aCTBYIOLIUE
B MPOCTPAHCTBEHHO-BPEMEHHOM pachpeaeieHuun
OakTepnoOeHTOCA TI0 JOHHOMY JIOXY 03. KaHmpsi-
Kyns (Kapukos u ap., 2018). K HuM oTHOCSTCS cO-
nepxanue OB, ornpenejseHHOro Mo TOTEPSIM MpU
MPOKaJTWBaHUU, CONEPXaHWE MUHEPAIbLHOTO U 00-
mero ¢ocdopa, D0 MEeJUTOBLIX DpakLuil pazMe-
pom <0.005 mm. Penokc — motenuuman (rH,) od6patHo
KOppEIUPYET ¢ coAaepKaHWeM OpraHMYecKoro Belle-
CTBa B NIYOOKOBOIHBIX TOHKOIMCHIEPCHBIX CEPhIX
ninax (» = —0.88) u B rasupyromux wiax (r = —0.92),
YTO CBUJIETEJbCTBYET 00 aKTUBHOM Pa3BUTUM aHad-
pOOHOI MUKPOGMJIOPHI, 32 CUET KOTOPOIi, MO-BUIU-
MoOMYy, 0Opa3yloTcsl IeTHUE MKW YUCIIEHHOCTU B ce-
30HHOM pa3BUTUU 0OaKTeproOeHTOca. 3HAYMMBIM
cpenooOpas3yrolnM GakTopoM ClIEAyeT CYUTATh pa3-
BUTHE MJIOTHBIX 3apOCyIeil BO3MYIITHO-BOAHBIX U MO-
IPYXEHHBIX MaKpO(UTOB, KOTOpbI€ ITOKPHIBAIOT
OOJIBIIYIO YAaCTh JIUTOPAJILHOI 30HBI 03€pa 0 IITyour-
Hbl 3—5 M. [Ipu OTMUpaHUM OCHOBHAs YaCcTh PacTH-
TEJIbHOCTU aKKyMYJUPYETCSl TOHHBIMM OCajKaMu U
paznaraetcs, moctasnJsisa B HuxX OB 1 6uoreHHbIe 2Jie-
MEHTBI, YTO CIIOCOOCTBYET JIOKaJIbHOMY OOpa3oBa-
HUIO CEpOBOIOPOIHOro mia (ct. 12).

B xapakTepe ce30HHBIX U3MEHEHUI YMCIIEHHOCTH
n OmoMacchl OaKTepmOOEHTOCa OOHApY:KEHBI NBE
OuoTONMMYECKMEe pa3sHOBUAHOCTU. IlepBasi umeer
JIETHEM MWK pa3BUTUS OaKTEpHil C MOCIEIYIOIINM
CHIDKEHHEM K OCEHU U (popMUpPYyeTCS B TNIyOOKOBOI -
HBIX TIPOMDYHIATBHBIX U JIMTOPAIBHBIX WJIax Ha TIy-
OuHax >3 M, IUISI KOTOPBIX XapaKTepHa TOMOTeHHAas
CTPYKTypa C mpeoOiagaHueM TIeTUTOBBIX (DpaKIIWii.
Bropasi pa3HOBUIHOCTb CE30HHOTO Pa3BUTHUSI OaKTe-
pUii OTJIMYAETCSI OTCYTCTBUEM JIETHETO ITMKa Y MaKCH-
MaJIbHbIMUA 3HAYEHUSIMU YMCICHHOCTU M OMOMAaCChI
OCEHbI0, OTMEUEHA JIJIsS TeTePOTreHHBIX WJIOB 3apocJeii 1
MEJIKOBOIMII ¢ mryomHaMu <3 M. AHAJOTUYHBIA Xa-
pakTep Ce30HHOM TMHAMUKN OaKTepuit OOHapyKEeH B
rpyHTax cyoauTopaiu u nmpodyHaaiu o3. IlnemeeBo
(3r06aH, 2010). Ce3oHHas1 [MHAMKUKA OAKTEepUil pe-
TyJIMPYETCSI B OCHOBHOM ITOCTYILUIEHHEM JIA0MJIBHOTO
OB, ce30HHBIMU KOJIEOAaHUSIMU peIOKC-IIOTeHLIaIa
u Temmeparypsl (dymos, 2002; JI3o6an, 2010). Ha
OCHOBAaHUM HCCJIEIOBAaHUM, IIPOBEASHHBIX yKa3aH-
HBIMM aBTOPaMMU, U TTOJIyYeHHBIX HAMU KOPPESLIMIA,
CJIeqyeT, YTO B NMPOMYHIAIBbHBIX WJIax JIETHUE TUKU
0OyCJIOBJIEHBI B 3HAYMTEJIBHON CTEIIEHU MOCTYILIe-
HMEeM B IIyookoBomHble ydyacTku OB u docdopa,
HU3KUMM 3HAYEHUSIMU peIOKC-IIOTeHIIMAJIa, TOHKO-
JIVCIIEPCHOCTHIO MJIOB, Pa3BUTHEM aHA9POOHOI MUK-
podiopbl. Ha MeTKOBOOBSIX 1 B 3apOCIISIX MaKpOMUTOB
OCEHHME MAaKCHUMYyMBbl KOJIMYECTBEHHOTO pPa3BUTUSI
OakTepuii BbI3BaHbI, B OCHOBHOM, MHTCHCUBHBIM I10-
CTYIJIECHMEM B TpyHTHI JlabuiabHoro OB B pesynbraTte
MacCOBOTO OCEHHETO pacrajaa BOTHOI pacTUTEIbHOCTU
U pasJIoKEeHUsT MUKPOOPraHU3MaMu MOPTMAacChl pac-
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TeHuil. MUKpOOpraHm3Mbl MEIKOBOIWII aKTUBHO HC-
TOJIB3YIOT MPOAYKIIMIO ajibronepuduToHa 1 obiaga-
IOT 00Jiee BHICOKOIT METa0OJIMUECKON aKTMBHOCTBIO
(Sala, Giide, 2006; Pri6akoBa, 2010; PymsaHuesa,
2013). Apyrum ¢akTOpoM CIy>KUT U3MEHEHUE MeXa-
HUYECKOI CTPYKTYpHI TPYHTOB Ha MEIKOBOOBSIX —
HAKOIJICHUE TOHKOOWCIEPCHBIX aJIeBPUTONEINTO-
BBIX (DpaKIIMii K OCEHU B pe3yabTaTe CE30HHOM Ceam-
MEHTAIIMU JIeTPUTa Pa3IMYHOIO TeHe3uca.

®dopmMa 6akTepHaIbHBIX KJIETOK pacCMaTPUBASTCS
Kak usnosiornyeckas amanrtaiusi opraHu3mMa K Bbl-
KMBAHUIO W TMOJYYEHUIO TUTATEIbHBIX PECYpPCOB
(Young, 2006). IIpocTpaHcTBeHHOE pacmpeieieHne
KJIETOYHBIX (hOpM 6aKTEeprMOOEHTOCA XapaKTepu30Ba-
JIOCh SIpPKO BBIPAXKEHHOU HEPaBHOMEPHOCTbIO, 00Y-
CJIOBJIEHHOW MEXaHUYECKON CTPYKTYpOI I'PYHTOB U
ob6ecneueHHOCThI0O OB. CooTHomeHne Mexny ¢op-
MaMM OaKTepUuaJbHbIX KJIETOK MEHSJIOCh Ha pa3jiny-
HBIX OMOTOMNAax 03epa B pa3Hble MECSIIbI, HO B 1IEJIOM
IJIsl 03epa XapakKTepHO MpeobiagaHue MaJouyKOBUI-
HBIX KJICTOK. JloMMHIpOBaHNE ITaTOYKOBBIX (POPM BO
BCeX MOp(poTUNax JOHHBIX OTJIOXEHUM 03epa 00bsIC-
HSIETCSI X BBICOKOII CTENEeHBIO “MOPdOIOTMYeCKOM
TIJTACTUYHOCTH, a TaK3Ke CBOMCTBOM TaHHO (pOpMBI
yBEJIMYMBATh OTHOILIEHUE TOBEPXHOCTU KIETKU K
00BEMY, UYTO JcIaeT IMaJIOYKOBUIHYIO (OpMYy Hanbo-
Jiee KOHKYpeHTHO croco6Hoit (Young, 2006). Buisis-
JICHbI HEKOTOpPhIE OCOOCHHOCTU MOPQOJOTMIYECKOM
KOMITIO3ULIMY OaKTeproOEHTOCa B pa3HOTUITHBIX TPYH-
Tax o3zepa. Tak, MajJiouyKoBUIHBbIE (DOpMbI Haubosee
MHOTOUYMCJICHHO MPEACTaBJIeHbI B IECYaHNCTHIX OTJIO-
JKEHUSIX Y B TOHKOAETPUTHBIX MPODYHAIbHBIX WJaX.
HuteBunHble GakTepuu MPenrnoyuTaoT MecyaHuCToe
JTHO U MaKpodUTHbIE Wibl. KOKKOBBIE OaKkTepraabHbIC
¢opmbl B OoJibliieid CTeNeHW TPUYpOUYEeHbl K MpPU-
OpeskHOIT OeperoBoii IToI0ce 03epa, NCITHLITEIBAIOIICH
BBICOKYIO aHTPOIIOTeHHYIO HAarpy3Ky, U 0COOEHHO K
3apoCyIeBbIM OMOTOMNAaM, Tie Wikl 0OOTallleHbl pacTH-
TeJIbHBIM J€TPUTOM. 3JHAUUMBbI (DAaKTOp B TEPPUTO-
pUAJIBHOM pacripene/ieHU KOKKOB U KOKKOOALIWILT —
colepxkKaHHe aJIeBpUTOBOM U IEIUTOBOM (hpaKIuii B
wiax. MakcrumasbHble YMCIIEHHOCTU KOKKOB 3aperu-
CTPUPOBaHBI B UJ1aX ¢ HAUOOJBIIMMU KOHILICHTPAII -
samvu OB. O6HapyXeHHYIO TOIIMYECKYI0 0COOEHHOCTD
KOKKOB MOXXHO OOBSICHUTb CBOMCTBOM KJIETKU 00pa-
30BbIBaTh C(hepUIeCKyto (hopMy IPpU BBICOKMX KOH-
LIEHTPpaUsIX MUTAaTebHBIX BemecTB (Young, 2006).
IMoxazarens YCB/OYb, ucrnonab3yeMblii HAMH KakK
WHAUKATOP 3arpsi3HEHUsI OMOTOMa JIETKOOKUCJIsie-
MbiM OB, cBUIETENBCTBYET O MPUYPOUEHHOCTU KO-
KOB K MeJIKOBObl0. Ha 0CHOBaHMM MOJy4YeHHBIX MO~
kazareyieit HCB/OYb u oOb111eii YyucieHHOCTU 6aKTe-
puii, B COOTBETCTBUM CO IIKAJIOH 3KOJOTHMYECKMUX
Mmomudukanuii (JI3r06an u ap., 2005) u ¢ cooTHece-
HUEM THUIIOB IPYHTOB K TPO(MUUYECKOMY COCTOSTHUIO
Bonoema (CurapeBa u np., 2021), ozepo KaHapbi-
Kyis mMmeeT Me30TpoHEII cTaTyc.

B pa3zMepHOI1 CTpyKType TOHHOTO 6GaKTepUaIbHO-
ro cooO11IecTBa HanboJiee MHOTOUYMCIEHHBI MEJIKUE U
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3Hauumbie (HaKTOPbI:

OB, penokc-noreHuuran, ¢pocdop, rpaHyIOMETPUISCKUIT COCTAB TPyHTa,
3apOC/U BbICIIEH BOIHOMN PACTUTEIBHOCTU, PEKPEALIMOHHO-

AHTPOIIOTEHHOE BO3JICHICTBUE

4

U

MenkoBonbe, tutopaib (4 < 3 M)

Cyb6auTopalib, mpodyHaaib (4 > 3 M)

J

JloHHble oT10KeHus: MopdoTul; npeodiasawumas Gppakuus, MM

[lecku;
1-0.1

Ilecuanucrteie n
MaKpO(GUTHBIE Wb
<0.1-0.01

MakpouTHBIEe Wb
W WIbI C APEMCCEHOI;
<0.01-0.05

ToHkomucTIEpCHBIE
cepble ¥ YepHbIe WJIbI;
<0.05

J

J

J

J

Bakrepuodentoc: N, X 10° kn./mia // By, MKr/mMa

2.6 +0.4//241 £ 42

4.7+ 1.0//570 + 122

5.5+0.6//589 £ 99

7.6+ 1.2//732 + 143

Mopdonornyeckasi cTpykTypa, %: I — najaouku, 2 — oBoUabl, 3 — KOKKH, 4 — HUTH

1-870 1—-76.5
2—-10.5 2-21.2
3—-12 3—-19
4—13 4—-04

4 4

1-78.2 1—68.1
2—-19.0 2—-259
3-26 3—-4.0
4-0.2 4-20

4 4

HNunexc YCB/OUB, %. Ce30HHO€ pa3BuTHe

0.022—-0.038
OceHHMIT MAaKCUMyM

0.002—0.005
JleTHuit MakcuMyM

Puc. 4. Mexanu3M (opMupoBaHUS KOJTMUECTBEHHO-MOP(OJIOTMYECKON CTPYKTYPHI M CE30HHOTO pa3BUTHSI OaKTeprOOEeHTOCa
B FeTePOTreHHbIX TOHHBIX OTJIOXeHUsIX 03. Kanapei-Kyib: # — riyouHa; Ncp BCp — CpelHMue 3HaYeHMs] YUCIEHHOCTU U O1O-

Macchl bakTepuit Mo MopdoTunaM TOHHBIX OTJIOKEHM o3epa.

cpennue KiaeTku <2 MkM. Bkitan B OUb uncieHHOCTh
OakTepuii pa3MepHBIX KJIaCCOB >2 MKM CHUXKAETCSI.

B nenomM, MexaHu3M pa3BUTUSI OaKTeproOeHTOCa
B 3kocucteMe 03. Kanaprel-Kymb MOXHO IIpencra-
BHUTH CXeMOM, JaHHOI Ha puc. 4.

BeiBoapl. B pe3ynbraTe IMpOBEIeHHOTO MCCIEIO-
BaHMS BBISIBICH PsiA IIPUUYMHHO-CICACTBEHHBIX ac-
MEeKTOB (popMUPOBaHUs 0aKTepHOOEHTOCA B TOHHBIX
OTJIOXKEHUSIX pa3Horo tvma o3. Kanapei-Kynbs. Komu-
YeCTBEHHAS CTPYKTYpa U CE30HHOE pa3BUTHE OaKTepH-
00eHTOCa PETYJIMPYIOTCSI AUCTIEPCHOCTBIO TOHHBIX OT-
JIOKEHUI, peloKC-TIOTeHIINaNIoM, conepxkanuem OB,
docdopa. OcobeHHOCTb CE30HHOTO Pa3BUTHS — 00Opa-
30BaHUE JIETHETO M OCEHHETO MaKCUMYMOB YMCJIEHHO-
CTU M OHoOMacchl IIyOOKOBOTHOTO M MEJIKOBOTHOIO
OaKTepHUaATbHBIX coo0IIecTB. CyllieCTBEHHBIMM (DaKTO-
paMu GOPMUPOBaHUSI pPa3MePHO-MOP(POTOrnIeCcKOii
CTPYKTYpbI 0AKTEpHOOEHTOCA BBLICTYMAIOT IeTepOIeH-
HOCTb JOHHBIX OTJIOXEHMI, OMOTOIMMYECKasl IIPUypO-

YEHHOCTb M aHTPONOIreHHOe BozaeicTBue. s mpu-
OpEXXHBIX TETEPOreHHbBIX UJIOB XapaKTepHa MpOCTpaH-
CTBEHHO-BpPEMEHHAsI M3MEHYMBOCTh COOTHOIICHUS
MopdONIOrNYeCKUX TPyNn OaKTepwit, ISt ITPoPyH-
JATbHBIX TOHKOMCIIEPCHBIX WJIOB — O0Jiee CTa0WIb-
Hasa MopdoiornyecKasl CTpyKTypa 0aKTepruOOEeHTO-
ca. [Ipu noBBIIIIEHNY TPOLIEHTHOTO COAEePXKAHUS Ca-
MpodUTOB B O0IIEH YMCIEHHOCTU ODaKTEpUOOEeHTOCA
YBEJIMYIUBAETCS NOJISI KOKKOB. C MO3UIIMU ITPUIMH-
HO-CJIEACTBEHHOI OpraHu3aluy KOJIMYECTBEHHOE
pa3BUTHE U Pa3MEPHO-MOPGOJOTUUECKYIO CTPYKTY-
py 0aKkTepuaIbHOTO COOOIIECTBA MOXHO pacCMaTpU-
BaTh KaK aJaNTallMOHHYIO XKU3HEHHYIO CTPAaTEeTUIO B
YCIIOBUSIX T€TEPOTEeHHOCTU JOHHBIX OTJIOXKEHU I KO-
cucteMnl 03. Kanapsi-Kyiib.
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Influence of Heterogeneity of Bottom Sediments on the Formation
of Bacteriobenthos in the Lake of Southern Urals

N. G. Sherysheva® % * and 1. V. Reznikova?

ISamara Federal Research Scientific Center Russian Academy of Sciences, Institute of Ecology
of Volga River Basin Russian Academy of Sciences, Togliatti, Russia

2Togliatti State University, Togliatti, Russia
*e-mail: sapfir-sherry @yandex.ru

For the first time general quantitative (number, biomass) and structural (morphological, dimensional) indi-
cators of bacteriobenthos in different morphotypes of bottom sediments of the lake Kandry-Kul (Republic of
Bashkortostan) were determined. The total number of bacteria was 1.8—11.8 x 10° cl./ml, and the biomass
was 106—1344 mcg/mL. Two types of seasonal dynamics of abundance and biomass of deep-wate and coastal
bacteriobenthic communities were identified. The influence of heterogeneity of bottom sediments on quan-
titative indicators and morphological structure of lake bacteriobenthos is considered. The increase in pelitic
and aleritic fractions in the mechanical composition of silts contributes to an increase in the total number of
bacteria and the restructuring of the morphological structure of bacteriobenthos towards an increase in the
number of coccous forms. The proportion of cocci increases with an increase in the percentage of saprophytes
in the total number of bacteria.

Keywords: bacteriobenthos, number, biomass, size-morphological structure, seasonal dynamics, morpho-
types of bottom sediments
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