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ABSTRACT. The taxonomic composition of microbial communities of eight large fresh lakes of Buryatia
was studied. These lakes are Baikal, Kotokel, Gusinoye, Shchuchye and lakes of the Eravno-Kharginskaya
group (Isinga, Gunda, Sosnovoe, Bolshoe Eravnoe). They have water management, fishery and recre-
ational significance. At the phylum level, the microbial communities of the studied lakes were simi-
lar but the phyla abundance was varied. They consisted of typical freshwater taxa Pseudomonadota,
Actinobacteriota, Bacteroidota, Cyanobacteriota, Firmicutes, Planctomycetes and Verrucomicrobia. At the
genus level, Acinetobacter and Pseudomonas were numerous in all lakes. Other dominant taxa were
Flavobacterium, hgcI clade in the fresh lakes of the Baikal region and Exiguobacterium, Klebsiella in the
Eravno-Kharginskaya lakes. The feature of Eravno-Kharginskie lakes was the abundance of the genera
Exiguobacterium and Klebsiella, as well as the detection of sanitary-significant bacteria. These facts may
indicate pollution as a result of pressing various factors, including anthropogenic ones.

Keywords: microbial community, taxonomic composition, fresh lakes, Buryatia

For citation: Dagurova O.P., Zaitseva S.V., Tsydenova B.V., Kozyreva L.P., Buryukhaev S.P., Dambaev V.B., Barkhutova D.D.
Features of microbial communities in fresh lakes of Buryatia // Limnology and Freshwater Biology. 2024. - No 4. - P. 870-876.

DOI: 10.31951/2658-3518-2024-A-4-870

1. Introduction

The studies of fresh water bodies used for vari-
ous water supply purposes, as well as an irreplaceable
source of drinking water, are important. Microbial com-
munities are great component of the fresh lakes ecosys-
tems. They participate in the processes of self-purifica-
tion, play an important role in biogeochemical cycles,
and can serve as an indicator of changes in the ecosys-
tem as a result of the influence of natural and anthropo-
genic factors. Qualitative and quantitative assessment
of microbial communities in fresh lakes is important
for determining the trophic status of water bodies and
the characteristics of its functioning, and maintaining
water quality.

On the territory of Buryatia Republic, in addition
to the unique Lake Baikal, which is a huge reservoir of
clean water, there are fresh lakes that have water-eco-
nomic and recreational importance and are subject to
anthropogenic pressure (Borisenko et al., 1994; Lake
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Kotokelskoye..., 2013). In the east of the republic, there
is a large Eravno-Kharginskaya lake system. The lakes
of this system are one of the most fish-producing lakes
in Buryatia. The largest (after Baikal) lake Gusinoe is a
cooling reservoir for the Gusinoozerskaya State District
Power Plant. Lake Kotokel experienced an environmen-
tal disaster. The coastal zone of Lake Baikal and Lake
Shchuchye is under recreational pressure. The goal of
the work was to determine the characteristics of the
taxonomic composition of the water microbial commu-
nity of large fresh lakes in Buryatia.

2. Materials and methods

The objects of study were eight large fresh
lakes of Buryatia - Baikal (coastal recreational zone),
Kotokel (Pribaikalsky district), Gusinoye, Shchuchye
(Selenginsky district) and lakes of the Eravno-
Kharginsky group - Isinga, Gunda, Sosnovoe, Bolshoye
Eravnoye (Eravninsky district).
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Samples for research were taken in August 2019
at 3-4 different points of the each lakes from the sub-
surface horizon into sterile containers. The taxonomic
composition of the studied lakes was determined by
high-throughput sequencing of the 16S rRNA gene
region in three technical replicates used Illumina
MiSeq (Illumina, USA). DNA was isolated by DNA
NucleoSpin Soil reagent kit (MACHEREY-NAGEL,
Germany). Sequencing was carried out at the Center
for Collective Use “Genome Technologies, Proteomics
and Cell Biology” of the All-Russian Research Institute
of Agricultural Microbiology. Data obtained from
sequencing samples were processed using Trimmomatic
and QIIME software packages (Caporaso et al., 2010).
Taxonomic identification of OTUs was performed using
the RDP database.

3. Results and discussion

Lake microbial communities were similar
at the phylum level. The phyla Pseudomonadota,
Actinobacteriota, Bacteroidota and Cyanobacteriota were
dominants in microbial community of all studied lakes
(Table 1). The phyla Firmicutes, Planctomycetes and
Verrucomicrobia were subdominants. These phyla wide
distributed of freshwater lake communities (Newton
et al.,, 2011). In the freshwater lakes of the Baikal
region Kotokel, Gusinoe, Shchuchye and in the beach
area of Lake Baikal, a greater distribution of the phyla
Bacteroidota, Cyanobacteriota, Verrucomicrobiota was
observed. In the Eravno-Kharginskie lakes, the propor-
tion of the phylum Planctomycetota and especially the
phylum Firmicutes increased (up to 34%).

Table 2 presents the most abundant bacterial
genera in the microbial communities of the studied
lakes (more than 1%). Similarities and differences were
found in the distribution of bacterial genera. The most
abundant in all lakes were genera Acinetobacter (up to
25%) and Pseudomonas (up to 20%). They are able to
dominate in natural ecosystems under favorable condi-
tions, suppressing the growth of other genera (Cray et
al., 2013). The dominance of these genera in communi-
ties in Lake Kotokel and the Eravno-Kharginskie lakes

(Isinga, Bolshoe Eravnoe, Gunda, Sosnovoe) may indi-
cate a possible change in the community structure due
to natural and anthropogenic impacts on the ecosystem.
Other dominant taxa at the genus level in the microbial
communities of Lake Baikal and Lakes of the Baikal
region, on the one hand, and in the Eravno-Kharga
lakes, on the other hand, differed greatly. In Lake Baikal
and the lakes of the Baikal region, Flavobacterium (up to
17%) and hgcl clade (up to 18%), widespread in fresh-
water bodies, were represented. Sediminibacterium (up
to 7%) and cyanobacteria Azolla filiculoides (up to 5%)
were also a permanent component of the communities.

In the Eravno-Kharginskie lakes, as well as in
the lakes of the Baikal region, representatives of the
genera Acinetobacter and Pseudomonas also domi-
nated. A significant proportion in the community
were Exiguobacterium (up to 12%), Microbacterium (up
to 6%), Massilia (up to 8%). An increase in the share
of the genus Exiguobacterium in the microbial com-
munity of recreational contaminated waters of fresh
lakes was observed (Lee et al., 2016). Bacteria of the
genera Brevundimonas, Cyanobium, Sphingomonas,
Flavobacterium Constant component of the community
were, which are typical inhabitants of freshwater eco-
systems. Representatives of the genus Microbacterium
and Massilia were previously found in the micro-
bial community of Lake Baikal water (Bashenkhaeva
et al.,, 2017). In Lake Isinga (average 3%) and Lake
Gunda (average 13%) the genus Klebsiella (family
Enterobacteriaceae) was found. In these lakes, where a
high share of Klebsiella was found, the coliform bacteria
were detected (Dagurova et al., 2021). Staphylococcus
(1.13%) and Streptococcus (1.67%) were found in Lake
Isinga. This may be due to cattle grazing. Previously,
the presence of Staphylococcus was detected on fresh-
water beaches (Thapaliya et al., 2017). Increased
Exiguobacterium and detected Klebsiella indicated the
pollution of anthropogenic origin. Previously, the val-
ues of bacterial eutrophic index (BEI) based on the
composition of microbial communities, detected risk of
eutrophication of the lakes of Buryatia (Zaitseva et al.,
2021).

Table 1. The main bacterial phyla in water microbial communities of fresh lake of Buryatia

Bacterial phyla Baikal and the fresh lakes | Eravno-Kharginskie lakes Average
of the Baikal region
Dominants
Pseudomonadota 26-66 48-75 49.4+2.88
Actinobacteriota 7-28 4-35.6 16.1+13.73
Bacteroidota 12-54 0.3-8.7 15.5+4.56
Cyanobacteriota 0.6-30 0.9-6.5 7.4+3.82
Subdominants
Firmicutes 0.01-2 1.2-34.6 4.1+2.31
Planctomycetes 0.2-4 0-10.5 2.8+2.82
Verrucomicrobiota 2-12 0.05-1.9 2.6+4.72
Deinococcus-Thermus 0-0.4 0-9.3 1.0£2.01
Others 0.4-1.6 0-2.7 0.6x0.74
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Table 2. The main bacterial genera in water microbial communities of fresh lake of Buryatia

Bacterial genera Baikal | Kotokel | Gusinoe | Shchuchye B. Gunda | Isinga | Sosnovoe
Eravnoe
Acinetobacter 4.07 14.31 - 2.44 24.99 22.13 14.5 25.17
Pseudomonas 20.10 7.22 - 3.72 5.40 2.78 16.7 8.49
Cyanobium PCC-6307 2.73 - - 4.51 3.57 1.43 0.56 1.27
Flavobacterium 7.80 13.13 17.48 16.22 - - - 1.97
hgcl clade 9.90 10.06 15.85 18.23 - - - -
Sediminibacterium 1.03 6.69 2.25 7.40 - - - -
Azolla filiculoides 5.23 4.42 3.70 3.95 - - - -
Rhodoferax 4.26 0.94 4.63 1.47 - - - -
Luteolibacter 4.80 1.75 - - - - - -
Exiguobacterium - - - - 12.10 2.74 11.5 4.27
Klebsiella - - - - - 13.10 2.90 -
Massilia - - - - 8.60 2.60 - 8.00
Microbacterium - - - - 5.10 3.23 6.37 -
Brevundimonas - - - - 2.87 2.31 2.62 5.87
Sphingomonas - - - - - 1.77 4.13 -

Note: dash - less than 1%, bold — maximum for lake

4. Conclusions

The microbial communities of the studied lakes
at the phylum level were similar and consisted of taxa
typical of freshwater ecosystems: Pseudomonadota,
Actinobacteriota, Bacteroidota, Cyanobacteriota,
Firmicutes, Planctomycetes and Verrucomicrobia, differ-
ing in their abundances in the community. At the genus
level, Acinetobacter and Pseudomonas were numerous
in all lakes. Other dominant taxa were Flavobacterium,
hgclI clade in the fresh lakes of the Baikal region and
Exiguobacterium, Klebsiella in the Eravno-Kharginskaya
lakes. The feature of Eravno-Kharginskie lakes was the
abundance of the genera Exiguobacterium and Klebsiella,
as well as the detection of sanitary-significant bacteria.
These facts may indicate pollution as a result of press-
ing various factors, including anthropogenic ones.
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KpaTtkoe coobuienune

0co6eHHOCTH MUKPOOHBbIX co0b1MEecTB [IMNOLOGY
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BIOLOGY
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AHHOTAILIHMA. Beut n3ydeH TaKCOHOMUYECKHUH COCTaB MUKPOOHBIX COOOMMIECTB BOCBMU KPYITHBIX IIpec-
HBIX 03ep BypATun, nMenmux BOAOX03AUCTBEHHOE, PhI00X03ANCTBEHHOE 1 PeKpealiOHHOe 3HaYeHUe:
barikan, Kotokens, I'ycuHoe, [llyuse 1 03ep EpaBHO-XapruHckor rpymnmsl - Ucunra, I'yana, CocHOBoOe,
Bospmoe EpaBHOe. Mukpo6OHBIE cOOOIIecTBa M3yUYEeHHBIX O3ep HAa ypoBHE (MIYMOB OBLIM CXOXH U
COCTOSJIM M3 TaKCOHOB, TUIMYHBIX IJIs MPECHOBOAHBIX dKocucTeM: Pseudomonadota, Actinobacteriota,
Bacteroidota, Cyanobacteriota, Firmicutes, Planctomycetes u Verrucomicrobia, pa3in4asich Mo coOAep>XaHUIo
dunymoB B coobmectBe. Ha ypoBHe poAoB BO BCeX 0O3epax HamboJiee 4acTO BCTpedYaInch MpencTa-
BUTEJIU ABYX TaKCOHOB — Acinetobacter u Pseudomonas. Cpeau Apyrux OOMHHHPYIOIIMX TaKCOHOB Ha
ypOBHE poja B MpecHBIX 03epax IIpubaiikanbsa qomuHupoBaau Flavobacterium v knaga hgel, B EpaBHO-
XapruHckux o3epax — Exiguobacterium wu Klebsiella. B EpaBHO-XapruHCKUX o3epax HabJIIOAaIoCh yBe-
JuyeHne Aosu pomoB Exiguobacterium u Klebsiella, o6HapyXeHHe CaHUTapHO-3HAYMMBIX OaKTEpHI,
YTO MOXET CBHUETEJIbCTBOBAThH O 3arpsA3HEHNHU 03ep B pe3yJibTaTe pasJMYHBIX (paKkTOpPOB, B TOM UHCJIE
AHTPONOT€HHBIX.

Kimouegvie cjto8a: MUKpoGHOE cO00IIECTBO, TAKCOHOMUYECKHUIT COCTaB, IIpecHbIe o3epa, Pecnybiirika Bypsatus

Jla nutuposaHus: Jlaryposa O.I1., 3atinieBa C.B., Leinenosa B.B., Ko3eipesa JL.I1., Bypioxaes C.II., [lam6aesB B.B., bBapxyTosa /..
OcobeHHOCTH MUKPOOHBIX CO0OIIECTB MpecHbIX 03ep Bypsarun // Limnology and Freshwater Biology. 2024. - Ne 4. - C. 870-876.
DOI: 10.31951/2658-3518-2024-A-4-870

1. BeepeHnue IpecHble 03epa, HUMeINe BOAOXO3ANCTBEHHOE U

peKpeanoHHOe 3HayeHWe M WCHBITHIBAKOIME aHTPO-
noreHHyo Harpysky (Bopucenko u np., 1994; Ozepo
Kortokesnckoe..., 2013). Ha BocToke pecry6yiKy Haxo-
autcsa kpynHasa EpaBHo-XapruHckas o3epHas cucreMa.
EpaBHuHCKHE oO3epa OAHU K3 CaMBIX PHIOOIPOAYK-
TUBHBIX B Dbyparum. Kpynnelimee (mocse bBaiikana)
ozepo I'ycrHOe #ABJIAETCS BOJOEMOM-OXJIaAUTEIEM
I'ycunoosepckoii I'P3C. Ozepo KoTokesnp Mepexusio
dKoJiornueckyo karactpody. [IpubpexHas 30Ha o3epa
Baiikan u o3epa Illyube UCHBITHIBAIOT peKpearioHHYI0
Harpysky. Llenpoo paboTh ObLIO onpefesieHre 0coOeH-
HOCTEN TaKCOHOMUYECKOTO COCTaBa MUKPOOHOTO cO00-
ImecTBa BOJBI KPYIIHBIX IIPEeCHBIX 03ep bypATtun.

W3ydyeHne NpecHbIX BOJOEMOB, MCIIOJIb3yEeMBIX
AJIA pa3INYHBIX Iiesiell BOJOCHaOXeHMsA, a Takxke Kak
He3aMeHUMBIIl KCTOYHMK MHUTbEeBOU BOJBI, HKMeeT
OrpoMHOe 3HaueHHe. MuUKpOOHBIe coo0IiecTBa ABJIA-
I0TCA BaXHBIM KOMIIOHEHTOM 3KOCHUCTEMBI IMPECHBIX
0o3ep, OHM YYacTBYIOT B Ipolleccax CaMOOYHIIEeHUA
BOJIOEMA, UTPAIOT BaXHYI0 pOJIb B OMOre€OXUMHUYECKUX
LUKJIaX, MOTYT CJYXHUTb WHAWKATOPOM H3MeHEeHUI
SKOCHUCTEMBl B pe3yJbTaTe BO3AENCTBUA MPUPOIHBIX
U aHTpomnoreHHex ¢akTopoB. KauecTBeHHasA U KOJIM-
YyeCcTBEHHas OlleHKa MHUKPOOHBIX COOOIIECTB MPECHBIX
03ep BaXXHa JJIA ONpejesieHns TPOPUIeCcKoro craryca
BOJIOEMOB M OCOOEHHOCTeW ero (pyHKIMOHWPOBaHUA,
COXpaHeHMsA KauecTBa BOMHL.

Ha teppuropun Pecny6sanku BypAtun, noMumMo
YHUKaJIBHOIO oO3epa balikaj, sABJIAIMMUMCA OrpoM-
HBIM pe3epByapoM YKWCTONH BOJBL, PACIIOJIOXEHbI

2. MaTtepuanbl 1 MeTOAbI

OObeKkTaMu MCCIIeIOBAaHUA BBIOPaHBL BOCEMb
KPYIIHBIX IpecHbIX o3ep Bypsaruu — Baiikan (mpubpex-
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HO-peKpealroHHas 30Ha), Kotokess ([Ipubaiikaibckuil
patioH), I'ycunoe, llyube (CeneHruHckuii pavioH) u
o3zepa EpaBHo-XapruHckol rpynnsl - Mcunra, I'yHfa,
CocHoBoe, Bosipioe EpaBHoe (EpaBHUHCKUI paiioH).

[Ipo6s! A KccyiefoBaHUll O0TOMpad B aBrycre
2019 r. B 3-4 pa3sIMYHbIX TOYKAX C IOATIOBEPXHOCTHOT'O
TOPU30HTA B CTEPUJIbHYIO NOCyay. TaKCOHOMMYeCKHUI
COCTaB MCCJeQyeMBIX O3ep OIlpelesiAad MeTOA0M
BBICOKOIIPOM3BOAUTEJIBHOIO CeKBEHHPOBAHUA ydacTKa
rega 16S pPHK B Tpex TeXHHWYeCKUX MNOBTOPHOCTX.
Juia Beinenenus JJHK u3 o6pa3noB BoAbl OB UCIIOJIb-
30BaH Habop peaktrBoB NucleoSpin Soil (MACHEREY-
NAGEL, TI'epmanus). CekBeHHpPOBaHUE NPOBOAUIIU B
LKII «'eHOMHBIE TEXHOJIOTMM, NPOTEOMHKA U KJle-
ToyHasa Ouosiorus» ®I'BHY BHUUCXM Ha npubope
[llumina MiSeq (Illumina, CIIIA). JTaHHBIE, TIOJTyYeHHBIE
B pe3yJibTaTe CeKBeHHpOBaHUA 00pa31ioB, oOpabaThiBa-
JIMCh € ucnoJb3oBaHueM nakeTtoB I10 «Trimmomatic»
u «QIIME» (Caporaso et al., 2010). TakcoHOMUYeCKas
naerTudukanua OTE nmpoBoauiack ¢ MOMOIIbI0 Oa3bl
naHHbeIX RDP.

3. Pe3ynabTatbl M 06Ccy)xpeHue

MukpoOHble coo0llecTBa 03€ep Ha ypOBHe
¢punymoB ObUTU cxX0XU. B MUKpOOHOM coobiiecTBe
BCeX WM3Yy4YeHHBIX O3ep JOMUHHPOBAJIN IpefCTaBU-
tesi  Pseudomonadota, Actinobacteriota, Bacteroidota
u Cyanobacteriota (Tabnuma 1). ®unymsl Firmicutes,
Planctomycetes u Verrucomicrobia siBiAnnuck cy6aoMu-
HaHTamu. Illupokoe pacnpocTpaHeHue 3TUX QUITY-
MOB XapaKTepHO AJiA COOOIIecTB NPeCHOBOAHBIX 0O3ep
(Newton et al., 2011). B mpecHsbIx 03epax IIpubaiikaibs
Kotokerns, I'ycuHoe, [llyube 1 B IprOpeXHON IJIKHON
30He o3epa baiikan nHabiiomasochk OoJiblliee pacIpo-
ctpaHeHue QuiymoB Bacteroidota, Cyanobacteriota,
Verrucomicrobiota. B EpaBHO-XapruHCKUX O3epax BO3-
pacrana posua ¢uiaymoB Planctomycetota 1 ocobeHHO
unyma Firmicutes (o 34%). B OTHOenbHBIX TOYKaxX
otoopa o3ep I'ynma, CocHoBoe, DBosbmioe EpaBHoe
BbIABJIeH GuiayM Deinococcus-Termus B KOJIHM4YecTBe
0,25-9,3%.

B tabnune 2 npepacrasieHsl HanuboJjiee pacipo-
CTpaHeHHBle poAa 0OakTepuili B MHUKPOOHBIX cooOIie-
CTBax U3yueHHHBIX 03ep (6osee 1%). B pacnpenenenuu
ponoB OakTepuil O6bLTH OOHApyXeHBI CXOJCTBAa U pas-
Jmnunsa. Hanbosiee yacTo BCTpeyasuch BO BCeX O3epax
MpeACTaBUTENIN ABYX poAoB — Acinetobacter (mo 25%)
u Pseudomonas (go 20%). IIpyu 6JIaronpuATHBIX YCJIO-
BUAX OHU CIIOCOOHBI JOMUHUPOBATh B IPUPOAHBIX 3KO-
cucTreMax, MoJaBjAd pas3BuTuhe Apyrux poAos (Cray
et al., 2013). JJoMuHUpPOBaHNE 3TUX POJIOB B cOOOIIIe-
cTtBax B o3epe Korokesnb u EpaBHO-XapruHckux ose-
pax (Mcunra, bosbmoe EpaBHoe, I'yHma, CocHOBoe)
MOXeT CBHETeJIbCTBOBAaTh O BO3MOXKHOM H3MeHEeHU!U
CTPYKTYpbI cO00ILIecTBa IpU MPUPOAHBIX U aHTPOIIO-
reHHBIX BO3/JENCTBUAX Ha dKocucreMmy. J[pyrue AoMu-
HUpYIOIle TaKCOHBl Ha ypPOBHE pOJa B MHKPOOHBIX
coobmecTtBax o3epa batikan u ozepax [IpubGaiikasibs,
C OJHOU CTOPOHH,, M B EpaBHO-XapruHCKHX O3epax,
C ApYyroil CTOPOHBI, CUJIBHO pasjnyajiucb. B osepe
Batikan u B o3epax IIpubatikaibsa ObIM IIHUPOKO MpeS-
crasnensl Flavobacterium (mo 17%) wn xnanst hgel (mo
18%), MmMMpPOKO pacHpocTpaHeHHblE B MPECHOBOIHBIX
BofoeMax. Taxxe MOCTOSHHBIM KOMIIOHEHTOM coo0I11e-
crBa 6pUTU Sediminibacterium (mo 7%) U 1paHoGaKTe-
puu Azolla filiculoides (o 5%). B EpaBHO-XapruHcKux
o3epax Takxe, Kak U B o3epax [Ipubaiikanibs, Takke
JIOMUHHPOBAJIU IIpeJICTaBUTeIN poAoB Acinetobacter u
Pseudomonas. 3HauuMyI0 ZJOJII0 B COOOIIEeCTBE COCTaB-
g Exiguobacterium  (mo  12%), Microbacterium
(mo 6%), Massilia (mo 8%). YBenuueHWe OOJUA poja
Exiguobacterium Hab04a710ch B MUKPOOGHOM CcOO00IIe-
CTBe peKpeallOHHBIX 3arpA3HEHHBIX BOJI IIPECHBIX 03ep
CIIIA (Lee et al., 2016). Takxe IMOCTOSHHBIM KOMITOHEH-
TOM coobiriecTBa 6pUTH 6aKTepuu poioB Brevundimonas,
Cyanobium, Sphingomonas, Flavobacterium, OTHOCAIIN-
ecd K TUINWYHBIM oOMTaTesIAM IIPeCHOBOAHBIX 3KOCU-
creM. IIpencraBuresn poaa Microbacterium u Massilia
ObUIN paHee OOHapyXXeHbl B MUKPOOHOM cCOOOIIecTBe
BoJibI 03epa Baiikan (Bamenxaesa u fp., 2017). B oze-
pax Hcunra u I'yvHOa B 3HAUWTEJIBHBIX KOJIMYeCTBaxX
BBISBJIEHBI TocJieoBaTesbHOCTU Pp. Klebsiella cemeir-
ctBa Enterobacteriaceae, coctaBiyisia B cpeqHeM 13% B
npobax ozepa I'yHma u 3% B npobax u3 o3epa Hcunra.

Ta6suna 1. CogepxaHue OCHOBHBIX 6HaKTepUaIbHBIX (PMIJIyMOB B MUKPOOHBIX cOO0IecTBaxX BOJIbI IPECHBIX 03ep Bypsatuu

®uIyMbl 6aKTepUii BaiikaJ u o3epa EpaBHO-XapruHckue Cpennee 3HaYeHHE
ITpubaiikaabs o3epa
JIOMHHaHTBI

Pseudomonadota 26 -66 48-75 49,4+2,88

Actinobacteriota 7-28 4-35,6 16,1 +13,73
Bacteroidota 12-54 0,3-8,7 15,5+4,56
Cyanobacteriota 0,6-30 0,9-6,5 7,4+3,82

Cy6oOMUHAHTHL

Firmicutes 0,01-2 1,2-34,6 4,1+231
Planctomycetes 0,2-4 0-10,5 2,8+2,.82
Verrucomicrobiota 2-12 0,05-1,9 2,6+4,72
Deinococcus-Thermus 0-0,4 0-9,3 1,0x2,01
Jpyrue 0,4-1,6 0-2,7 0,6+0,74
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Ta6suna 2. ConepxaHie OCHOBHBIX 6aKTepUaibHBIX POJAOB B MUKPOOHBIX cO0OIIecTBax BOABI IPeCHBIX 03ep Bypsaruu

Ponx Baiikan | Korokens | I'ycunoe | Hlyuyse | B. EpaBHoe | I'yHga | Ucunra | CocHoBoe
Acinetobacter 4,07 14,31 - 2,44 24,99 22,13 14,5 25,17
Pseudomonas 20,10 7,22 - 3,72 5,40 2,78 16,7 8,49

Cyanobium PCC-6307 2,73 - - 4,51 3,57 1,43 0,56 1,27
Flavobacterium 7,80 13,13 17,48 16,22 - - - 1,97
hgcl clade 9,90 10,06 15,85 18,23 - - - -
Sediminibacterium 1,03 6,69 2,25 7,40 - - - -
Azolla filiculoides 5,23 4,42 3,70 3,95 - - - -
Rhodoferax 4,26 0,94 4,63 1,47 - - - -
Luteolibacter 4,80 1,75 - - - - - -
Exiguobacterium - - - - 12,10 2,74 11,5 4,27
Klebsiella - - - - - 13,10 2,90 -
Massilia - - - - 8,60 2,60 - 8,00
Microbacterium - - - - 5,10 3,23 6,37 -
Brevundimonas - - - - 2,87 2,31 2,62 5,87
Sphingomonas - - - - - 1,77 4,13 -

IIpuMeuaHue: IpoyYepk — cofepkanue MeHee 1%, XKUPHHIN MWIPUDT — MaKCUMaJIbHOE 3HaYeHUe IJI1 03epa

Klebsiella — popn ycCIOBHO-TIATOT€HHBIX OaKTepuii,
ABJIAIONINXCA TIOKa3aTesieM BepoATHOro (heKasbHOro
3arps3HeHusa. B ozepax Hcunra u I'yHAaa, rae obHapy-
’KeHa BBICOKas H0JIA Kjebcuesu, Takke OOHapyKeHBI
MOBBIIIIEHHble 3HA4YeHUsA OOIIero MHKPOOHOro 4Ymcia
U BBUABJLAINCH KoJudopMmHBle Gakrepuu (Jaryposa
u ap., 2021). B ozepe UcunHra taxxke ObUIM OOHApY-
xeHnl Staphylococcus (1,13%) u Streptococcus (1,67%).
B03MOXHO, 3TO CBA3aHO C BHIITACOM KPYIIHOT'O POTaToro
CKOTa, KOTOPHIII MHTEHCUBHO BHIIIAMBAeTCsA Ha 03epax
HWcunra un T'ypma. PaHee Ha NpeCHOBOAHBIX IUIAXKax
Haymuue Staphylococcus aureus 06HapyXUBaIOCh MOYTU
B noJioBuHe npo6 (Thapaliya et al., 2017). YBenuueHue
noiu poga Exiguobacterium B coobiriecTBe 1 o6Hapyxe-
HMe sHTepobakTepuii pona Klebsiella B o3epax UcuHra u
I'yHma cBUAETEIbCTBYIOT O 3arpsA3HEHUM 03ep B Pe3yJib-
TaTe aHTPOIIOIeHHOU Harpy3ku. PaHee mo 6akTepuab-
HOMY 3BTPOQHOMY WHJIEKCY, PacCUYUTHIBAEMOMY Ha
OCHOBE COCTaBa MUKPOOHBIX COOOIIECTB, YCTAaHOBJIEHO,
4yTO 03epa BypATuM noJBep>KeHbl PUCKY 3BTPOPUKAIUN
(Zaitseva et al., 2021).

4. BbiBOADbI

Mukpo6Hble coobljecTBa M3yUYeHHBIX 03ep
Ha ypoBHe OGWJIyMOB OBLJIM CXOXH W COCTOSJIA U3
TaKCOHOB, TUNWYHBIX [JIA IPECHOBOAHBIX 3KOCH-
creM: Pseudomonadota, Actinobacteriota, Bacteroidota,
Cyanobacteriota, Firmicutes, Planctomycetes  u
Verrucomicrobia, pa3im4asch o coiepKaHuio GUIyMoB
B coobmiecTBe. Ha ypoBHe poZjoB BO Bcex o3epax Haubo-
Jlee 4acTo BCTpevyasiich IpefCcTaBUTENN JBYX TAKCOHOB
— Acinetobacter u Pseudomonas. Ilo Opyrum JOMHHU-
PYIOLIMM TaKCOHaM Ha ypOBHe pofia [iBe T'PYIIIHl 03ep
- npecHble o3epa Ilpubatikanba u Baiikan u EpaBHo-
XapruHckue o3epa - CUJIbHO pa3jndajivch. B mpecHbIx
o3epax [Ipubatikanmbs gomuHupoBanu Flavobacterium
u kiaga hgcl, B EpaBHO-XapruHCKUX o03epax -—
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Exiguobacterium wu Klebsiella. B EpaBHo-XapruHcKux
o3epax Ha6JII0Jauch O0COGEHHOCTH COCTaBa MHKPOO-
HBIX COOOIIECTB, TaKKe, KaK yBeJIMYeHUE J0JIM POLIOB
Exiguobacterium u Klebsiella, o6HapyxeHue caHUTap-
HO-3HAYMMBIX POZOB GAKTEPUIA, YTO MOXET CBUETEITh-
CTBOBATh O 3arps3HEHUN 03€p B Pe3yJIbTaTe PA3INYHBIX
($aKTOpOB, B TOM YIKCJI€ aHTPOIOr€HHBIX.
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