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Abstract. The following paper deals with the phytoindication of ecotopes of spruce forests on the western slope of
Mount Lipovaya within the territory of the Kusinsky District. This phytoindication was made on the basis of
D.N. Tsyganov’s ecological scales and with the help of «EcoScaleWin» computer software. The cenotic properties of
species are estimated by their abundance in typical communities; limiting factors, ecological valence and tolerance
are determined; the degree of use of ecological potencies and the efficiency of development of ecological space are
estimated and the aggregate parameters of habitats are described. The vertical structure and composition of spruce
stands are estimated, it is shown that Picea obovata is noted in all tiers, where Betula pendula and Pinus sylvestris
are also present, but their numbers range from 10-20% of the total number of individuals in the study area. The une-
venness of the distribution of the stand is noted. The ratio of the species of eco-and-coenotic groups is analyzed and
it is shown that in the communities the species of the boreal and boron groups are predominated, the nemoral and
meadow (including tall grass) groups contribute significantly, a small percentage belongs to the non-forest group
species (wetland and plurizonal).

Biomorphological analysis revealed that the life form is stable, it is represented by a single-stem tree with differ-
ent shape of the crown, which indicates the different ages of Siberian spruce. The investigated phytocenosis is at-
tributed to the late succession communities, the late stage of restorative succession, because the dominant is a typi-
cally competitive species. The research materials can serve as a basis for plant communities and coenotic populations
monitoring, for identifying of the potential species richness of phytocenoses.

Keywords: tolerance; ecological valence; ecological scales; phytoindication; edificators; assectators; ecology-
cenotic groups; ecotope; coenotic population; phytocenosis; spruce stand; Chelyabinsk Region; Kusinsky District;
geobotanical descriptions; Mount Lipovaya.
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Tonozy6oBa FOaus CepreeBHa, actupadT KadeAphl IKOJIOTHH
By3oJeBa JIio00Bbr CTenaHOBHA, TOKTOP OMOJOTUYECKUX HAYK, podeccop,
npodeccop kadeapsl OnopazHO0Opa3us U MOPCKUX OHOPECYPCOB
Boratbipenko Ejiena AnexkcaHIpoBHA, KaHUIAT OMOJOTMYECKUX HAYK,
JOLIEHT Kadeapsl OMOpa3HO0Opa3us 1 MOPCKUX OHOPECYPCOB

Kum Anexcangpa BsuecsiaBoBHa, aciupaHT Kadeapbl IKOJIOTHH
EcbkoBa Anena UropeBHa, acniupanT kadeapbl 0HOpa3HOO0pas3ust U MOPCKUX OHOPECYPCOB
Janvrnesocmounwtii hedepanvhpiii ynueepcumem (2. Braousocmok, Poccuiickas @edepayust)

Annomayus. B naHHOH cTaThe paccMaTpHBAeTCs TAKCOHOMHYECKHH COCTaB KyJIbTUBHPYEMBIX IeTepOTPOQHBIX
MHKpPOOPIaHU3MOB ITOBEPXHOCTHBIX BOJ OyxThl BocTok 3anmBa Ilerpa Benukoro SInoHckoro mopsi. B 6yxre BocTtok
0011ast YHCIEHHOCTh reTepOTPOPHBIX MUKpOOpranu3MoB cocrasuia 2,03-10% KOE/Mi, 4To m03BOJSET OTHECTH JTH
MOpPCKHE BOZBI K Me30carpoOHbIM. MUKPOOPTaHU3MbI, BEIJICJICHHBIE U3 JaHHOM NPHOPEKHON aKBaTOPHH, TIPEICTaB-
neHsl 4 pumymamu. Cpenn Ky TbTHBHPYEMBIX MUKPOOPTaHW3MOB TOMHHUPOBAIN NIpeacTaBuTe M (prmyma Proteobac-
teria, Ha JI0JIF0 KOTOPBIX NpHILIOCch 6onee 50% OT BCero TAKCOHOMHYECKOT'O pa3HOOOpasust KyJIbTHBUPYEMBIX OakTe-
pmii 6yxTe1 Boctok. Taxxe Opin BeIAeIeHBI OakTepuu ¢rrymMoB Bacteroidetes, Firmicutes n Actinobacteria. Takco-
HOMHYECKOe pazHooOpasue coodiiecTBa OyxTel Boctox 06110 npeacrasineno 14 pogamu. Ha ocHoBaHuu deHoTHIIN-
YeCKHX NPU3HAKOB KYJIbTHBHPyEMbIe TeTepoTpodHble GakTepun oTHeceHsl k Rhodococcus sp., Micrococcus sp.,
Actynomycetes sp., Bacillus sp., Sarcina sp., Pseudomonas sp., Acinetobacter sp., Arthrobacter sp., Vibrio sp.,
Halomonas sp., Flavobacterium sp., Acetobacter sp., Marinococcus sp., Pseudoalteromonas sp., Aeromonas sp., u
Staphylococcus sp. CanutapHo-nioka3aTesbHble OaKTEpHH B JaHHOW OyXTe He ObUIN BBIIBIICHBI, YTO CBUICTEIIBCTBY-
€T 0 He3HAYUTEIHHOM aHTPOIOTeHHOM BIHSHHMH. TakuMm obOpas3oM, OyxTa BocTOK nefiCTBHTENIFHO HMCHBITHIBACT HE-
3HAYUTENBHBIN PEKPEAIMOHHBIH CTPECcC OTIBIXAIOIINX, YTO OTPaXKaeTcs Ha COCTaBE MOPCKOTO MHKPOOHOIO c000-
IIECTB.

Kntouegvie cnosa: KylnbTUBUPYEMBIE T€TEPOTPO(HBIE MUKPOOPIaHU3MbI; TAKCOHOMHUYECKHI COCTaB; COOOIECTBO;
AQHTPOIIOTEHHOE 3arpsi3HEHHE; MOPCKHE MUKPOOPTaHU3MBI; SKOJIOTHUECKUI MOHHUTOPUHT; SIMOHCKOE MOpe; 3aiIuB
ITerpa Benukoro; 3anuB BocTok; caHuTapHO-IOKa3aTENbHBIE MUKPOOPTaHU3MBI.
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AkmyasnbHocme uccnedosaHuli

PesynpTaToM BO3pacTarouieil aHTPONOreHHOW Har-
py3kH Ha ruapochepy SBISIOTCS 3HAYUTEIBHBIC DKOJIO-
TUYECKHE H3MEHEHHs], MPOUCXOMAAIIME B TEPBYIO OdYe-
penb B TPUOPEIKHBIX aKBATOPUAX. 3a MOCIETHHE TOIBI
MHOTHe akBaTopuu 3anuBa lletpa Benukoro Havamnu
yTpauuMBaTh CBOKO OBUIYIO ILEHHOCTH MPOMBICIOBBIX HU
PEeKpeanoHHbIX 30H, TaK KaK MPHOpEKHBIE BOABI JaBHO
CTall MecTOM cOpoca 3arpsA3HSIONINX BEIIECTB U aKTHB-
HOW XO3sAHCTBEHHOW nesTenbHOCTH [1]. B omenke kadve-
CTBa MOPCKOM CpeIpl MUKpOOHAsT WHAWKAIUS SBISCTCS
HanboJee aleKBaTHON CPeIu METOIOB OHOIIOTHYECKOTO
KOHTPOJISI, TTO3BOJIIONINI OIICHUTh XapakKTep 3arpsizHe-
HUS MOpPCKO# cpenbl [2]. MukpoopraHusMel 001aat0T
BBICOKOW HKOJIOTMYECKOH MIIACTUYHOCTHIO B CHILY YHHU-
KaJbHBIX (hU3UOJOT0-OMOXUMHUYCCKUX U TCHETUYCCKHUX
0COOCHHOCTEH, 007aJat0T BBICOKOW CKOPOCTBIO pas-
MHOXXEHHSI U POCTa U TakKe HMEIOT BO3MOXHOCTh
TpaHC(HOPMHUPOBATH BCE CYIICCTBYIOIIME B MPUPOIE Op-
ranuueckue coeguHeHus [3; 4]. MukpoopraHusmel, sB-
JSSCh 3BEHOM B IIHIIEBOHM IIETIOYKE, WTPAIOT Ba)KHYIO
POJb U OTIPENENIAIOT CBOUM COCTaBOM COCTaB Makpo(hu-
TOB. MHOTHE BUIBI MUKPOOPTAaHU3MOB SIBIISTFOTCS aJUIOX-
TOHHBIMH, TIPUBHECCHHBIMH C PEYHBIM CTOKOM W Op-
raHuueckuM BemiecTBOM. OJIHAKO CYIIECTBYIOT M HC-
THHHO MOPCKHE BUJBl MHUKPOOPTaHWU3MOB, TaKUE Kak
Vibrio, Alcaligenes, Marinomonas u apyrue [5]. B mo-
BEPXHOCTHBIX CIIOSIX OKeaHa OaKTepuu HaXOASTCS B CO-
o01ecTBe MOJHOTO COCTaBa, T.€. B JTUX CIOSIX BOIBI
MPUCYTCTBYET BOJOPOCIH, CO3AAIOIINE TEPBUUHYIO
MPOIYKIUIO U TeTepOTPOdHBIE MUKPOOPraHU3MEI [6].

C 1990-x rT. MOMYYIJ pa3BUTHE MHUKPOOHOIOTHYEC-
CKUH KOHTPOJIb 3arps3HEeHUs BoJ 3anuBa [letpa Bemnnko-
T0, 9TO OBLIO 0OYCIOBICHO U3MEHEHUEM 3KOJIOTHIECKOM
cuTyaiuu B peruoHe [7]. B aTu xe rossl Bo3poc HHTEpeC
K ciabo 3arps3sHEHHBIM aKBaTOPHSAM (3alBBl BocTok,
ITockera, Oyxta KumeBka u np.), 0OyCIOBIEHHBIN Kak
HAYYHBIMH, TAK 1 KOMMEPUYECKUMH IEJISIMU.

Honroe Bpemsa 3anuB BocTtok cuuranu oaHoOW wu3
Hau0oJee YMCTHIX aKBATOPUH, MMOCKOJIBKY B HETO MOCTY-
maet menee 0,1% oOriero oobemMa CTOYHBIX BOA, cOpa-
ceiBaeMbIX B 3aiuB Iletpa Benukoro [8]. YacTe akBaTo-
pun 3amuBa Bocrtok, oxpassercs [ocymapcTBeHHBIM
MPUPOAHEIM KOMIUIEKCHBIM MOPCKUM 3aKa3HHKOM «3a-

“o.Dypyrensma

muB Bocrok»; Ha MOpCKoW OMOJOTMYECKOW CTaHLIWHU
«Bocrox» Nucruryta duonorun mopst IBO PAH, pac-
MTOJIOXKCHHOM Ha Oepery sToro 3anusa, 6onee 30 yeT Be-
JIeTcs M3y4eHHue MOpcKoit 6moTs! 3aimmBa [letpa Bemmko-
ro. OgHaKo, HCIOJIB30BAHNE TIPHOPEKHBIX 30H B peKpe-
AIlMOHHBIX IIEJIIX B JICTHEE BPEMsI NOBBIMIAET TEMIH II0-
CTYIUICHHUS OPTaHWYECKUX 3arpsA3HSIONIMX BEIIECTB MOp-
CKYIO Cpely M NpPHUBOJWT K INOSBICHHIO B MOPCKOH cpenie
MHKPOOPTaHM3MOB, HE CBOMCTBEHHbIE TUITUMYHBIM MOPCKHUM
MHKpOGHBIM coobiecTBam SmoHckoro mopst [9; 10].

K nacrosimeMy BpeMeHH, OOJBIIMHCTBO MHKpPOOHO-
JIOTHYECKUX HccienoBanuii 6yxtel Bocrok paccmarpu-
BAlOT TOJIBKO Ce30HHYI0 HM3MeHuuBocTb OMY rerepo-
TpoHBIX OakTepuii, (PHU3HOIOTO-TPOPUUECKUX TPYIIIL,
sHTEepobakTepuii B Mopckoit Bome [11-15]. EcrectreH-
HblE (DIyKTyaluu B MOpPCKHX OHMOLIEHO3aX MPOUCXOIST
HETIPEPHIBHO, OJHAKO, AHTPOIOICHHAs JeATEIbHOCTh
MPUBOANT K W3MEHEHHIO COCTaBA U CTPYKTYPY MOPCKHX
MHKPOOHBIX coobmiecTB. Takum o0pa3oM, IeNbi0 JaH-
HOHM paboTHI CTAJI0 OXapaKTepH30BaTh TAKCOHOMHYECKOE
pasHooOpa3ue KyJIbTHBUPYEMBIX TeTepOTpO(HBIX Oak-
TEpUii, BXOJSIIUX B COCTaB MUKpOOHOIIeHO3a OyXThl Bo-
CTOK.

Mamepuan u memodsl ucciedosaHuli

Marepuanom Juis UCCIEIOBaHUS HOCTYXHIH MPOOBI
MOBEPXHOCTHBIX BOJ OyxThl BocTOK, 0TOOpaHHbIC B aB-
rycre 2015 (puc. 1.) IIpoOy Mopckoii Boxbl OTOHMpaiu
mpuneM Ha riayoune 15-20 cM B mIacTHKOBBIH IIIPUIL
(V=20 mn) u obpabateiBaiu B TeueHue 3—6 gacos. Ilo-
ceB Mpo0 BOABI MPOM3BOAMICA METOJOM IOCIe0Ba-
TEJIBHBIX Pa3BEACHHUH C BHICEBOM HA TIOBEPXHOCTH CPEIbI
CMM (muTatenbHas cpefa Uil MOPCKHUX MHKPOOpra-
HI3MOB) [16]. MukyOupoBanu B TeueHne 2-X CYTOK MpH
KOMHATHOW TeMIIepaType, a 3aTeM HpPOW3BOJIWIN MO-
cdeT BRIpocHIHX KoJoHHeoOpasyromux eauHun (KOE).
Crenyromum 3tarnoM paboThl CTalo M3ydeHHE (EeHOTH-
MMYECKHUX CBOMCTB MOJY4YEHHBIX OaKTEpUANIbHBIX U30JIs-
TOB. MopoJIorHio KIETOK U KOJOHHMH, HMOABHKHOCTB,
HallMuhe CropooOpa3oBaHusi, (PU3NOIOTr0-OMOXUMHUYEC-
KHe TpU3HAKH, OKpacky no ['pamy, KyjibTypajbHbIe
CBOMCTBA YYUTHIBAJIM B COOTBETCTBHH C KJIACCHYECKUMHU
MUKpoOuonorndeckumu Metonamu [17]. Wnertuduka-

U0 TIPOBOIWIIM C TIOMOIIBIO ompenenutens bepmxu
[18].

3ATHE
MNMETPA BEAHKOTICO

PucyHok 1 — KapTta-cxeMa palioHa uccnegoBaHusi. 1 — 3anuB BocTok (6yxTa BocTok)
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Pe3ynemamel uccnedosaHuli
u ux obcyxoeHue
B OyxTte BocTok 00mias YUCIEHHOCTh TeTepoTpod-
HBIX MHKPOOpPraHu3MoB cocrasuia 2,03-10% KOE/mu,
YTO COTJIACYETCs C JUTEPATypHBIMU JaHHBIMHE [8] U 1m03-
BOJISIET OTHECTU 3TH MOPCKHE BOJBI K ME30CAPOOHBIM.
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TakconoMmudeckoe pazHoobpasue coodmecTBa OyXThI
Bocrok 6bu10 mpencrasieno 14 pogamu (puc. 2). Cpenu
KyJIbTUBHPYEMBIX OaKTepuil IOMHUHHPOBAIM OaKkTepuu
¢umyma Proteobacteria, Ha J0JF0 KOTOPBIX MPUILIOCH 0O-
nee 50% oT Bcero OMOpPa3sHOOOPa3Usl KyJIbTHBHPYEMBIX
Oaktepuit OyxThl BocTok. Taxke ObUTH BBIICTICHBI OaKTe-
pun purymor Bacteroidetes, Firmicutes u Actinobacteria.
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PucyHok 1 — TakcoHoMu4Yeckoe pa3Hoobpasue KylbTUBUPYEMbIX MOPCKUX MUKPOOPraHM3MoB ByxTbl BocTok

CoriacHO TaKCOHOMHYECKOM CUCTCMATHKH, KYJIbTU-
BUpYyeMble TeTepoTpo(dHbIe OaKTepuH, BBIICICHHBIE M3
6yxThl BocTok ObUTH OTHECEHBI K oTaenam: Proteobacte-
ria (Acinetobacter, Halomonas, Pseudomonas, Vibrio,
Alteromonas, Pseudoalteromonas, Acetobacter), Firmic-
utes (Bacillus, Staphylococcus, Sarcina), Actinobacteria
(Actinomyces, Rhodococcus, Micrococcus, Arthrobac-
ter), Bacteroides — Flavobacterium.

CaHuTapHO-TIOKa3aTeNIbHBIC OAKTEPUH B JaHHOW OyX-
T€ HE 6I)IJ'II/I BBISIBJICHBI, YTO CBUJACTCIBCTBYET O HE3HA-
YUTCJIBHOM YPOBHE aHTPOIIOTCHHOI'O IIpecca.

Takum o0pa3oMm, Oyxta BocTok neicTBUTENBHO HC-
MBITHIBAET HE3HAYUTENbHBIA PEKPEAllMOHHBIN cTpecc OT-
ABIXAKONIUX, YTO OTPAKACTCA HA COCTABE MOPCKOI'0 MHK-
POOHOTO COOOIIECTR.

Boigodbl

1. Cpenu KyIbTUBHPYEMBIX OaKTEepHil JOMHUHHPOBa-
u Gaktepun ¢umyma Proteobacteria, a takke ObUTH BbI-
nerneHbl Oaktepun ¢unymoB Firmicutes u Actinobacte-
ria, Bacteroidetes.

2. B Oyxte BocTOK KyJIbTHBHpYEMBIE I'€TepOTPOd-
Hble OakTepuu oTHeceHbl K pojam Rhodococcus, Micro-
coccus, Actynomycetes, Bacillus, Sarcina, Pseudomonas,
Acinetobacter, Arthrobacter, Vibrio, Halomonas, Flavo-
bacterium, Acetobacter, u Marinococcus, Pseudoalter-
omonas, Aeromonas, Staphylococcus.

3. byxta BOCTOK [I€HCTBHTEIBHO HCIBITHIBACT HE-
3HAYUTEIILHBIA perGaHI/IOHHHﬁ CTpPECC OTAbIXAOIIUX,
YTO OTpa)XacTCd Ha COCTaBE MOPCKOIO MI/IKp06HOFO CO-
06HICCTB " CBA3aHO C OTCYTCTBUEM CAaHUTApPHO-IIOKa3a-
TEJBHBIX OaKTepuil.
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Abstract. In this article, the taxonomic diversity of cultivated heterotrophic microorganisms of the surface waters
of Bay Vostok of Peter the Great Bay of the Japan Sea was considered. In the bay Vostok total number of hetero-
trophic microorganisms was 2,03-10% KOE/ml which can be attributed to mezazoprobnye sea water. Microorganisms
isolated from this coastal area are represented by 4 phylums. The cultivated microorganisms were dominated by rep-
resentatives of the phylum Proteobacteria, which accounted for more than 50% of the total taxonomic diversity of the
cultivated bacteria of the Vostok Bay. Phylums of Bacteroidetes, Firmicutes and Actinobacteria were also isolated.
The taxonomic diversity of microbial community was represented by 15 genus. Based on the phenotypic characteris-
tics, cultured heterotrophic bacteria was classified into the genera Rhodococcus sp., Micrococcus sp., Actynomycetes
sp., Bacillus sp., Sarcina sp., Pseudomonas sp., Acinetobacter sp., Arthrobacter sp., Vibrio sp., Halomonas sp., Fla-
vobacterium sp., Acetobacter sp., and Marinococcus sp., Pseudoalteromonas sp., Aeromonas sp., Staphylococcus sp.
Sanitation-indicative bacteria in this bay were not identified, which indicates a slight anthropogenic impact. Thus bay
Vostok was really insignificant recreational stress and it was reflected on marine microbial community.

Keywords: cultured heterotrophic microorganisms; taxonomic composition; community; anthropogenic pollution;
marine microorganisms; ecological monitoring; Sea of Japan; Gulf of Peter Great; Vostok bay; sanitary-demons-
tration microorganisms.
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Jumvutpues FOpuii OneroBuy, KaHIuaaT ONOJIOTHYECKUX HAYK, JOIEHT Kadeapsl OMOIKOIOTHH U XUMUHI
Yysauickuil 2ocyoapcmeennblll nedazocudeckutl yrusepcumem um. M.A. HAxoenesa
(2. Yeborcapwt, Poccutickas @edepayust)

Annomayus. Cryaendeckuii ckeep 0611 OTKPBIT 1 centsiopst 2007 r. Ha mepeceyeHnr 0KUBIEHHOTO MOCKOBCKO-
ro npocnekra 1 yauisl K. MiBanosa. O6mast miomans 2,5 ra. I[peobnanaronMu ApeBeCHBIMH OPOAAMH SBIISIFOTCS
Tilia cordata Mill., Betula pendula Roth u Acer platanoides L. B 2016 r. 6buia npoBe/ieHa nepBasi HHBEHTapU3aLHUsI
(ops! ckBepa, BbisiBIeHO 94 Buna pacteHuid u3 79 ponoB u 37 cemelicTB. XBOIHBIE NpeACTaBICHBI 4 KYIbTHBHPYE-
MBIMH MHTpoOIyleHTaMU. K OZHOJIONBHBIM OTHOCHUTCSI TOJBKO 6 BHIOB M3 ceMeiicTBa Poaceae. Cucremarnueckoe
pasHooOpa3ue (iaopsl oueHb HU3KOE. [IpakTH4ecKu Kax bl poj MpeJcTaBlIeH JIMIIb ofHUM BUIoM. CpeaHuit ypo-
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