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ABSTRACT. The first data on the phylogenetic diversity of planktonic communities of pro- and micro-
eukaryotes in different types of water bodies of the Volga-Don basin during the period of cyanobacterial
bloom are presented. Aphanizomenon flos-aquae/Dolichospermum flos-aquae blooms were found mainly
in the Kuibyshev Reservoir; Planktothrix agardhii bloom was observed in floodplain lakes of the majority
of investigated rivers. Bloom of Raphidiopsis raciborskii was found in a lake on the Volga River terrace,
and in a pond in the floodplain of the Samara River Anabaenopsis dominated anong Cyanobacteria.
Among heterotrophic prokaryotes, Proteobacteria, Bacteroidota, Verrucomicrobiota, Planctomycetota
and Actinobacteriota predominate in the number of sequences, and among protists - Ciliophora, Gyrista
(mainly Chrysophyceae), Cryptista and Myzozoa. During the period of cyanobacterial bloom, the con-
tributions of Proteobacteria (especially, Burkholderiales and Pseudomonadales) and Actinobacteriota
slightly decrease, while Myzozoa, on the contrary, increase. Monodominant blooms of various species
of cyanobacteria significantly change the composition and structure of microbial communities, both at
the OTUs and higher taxa levels. The plankton of the pond with Anabaenopsis bloom is most peculiar.
Communities with blooms of P. agardhii, R. raciborskii and A. flos-aquae/D. flos-aquae are more similar
to each other.
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1. Introduction diversity of the plankton community as a whole and its

i i . individual components remains insufficient and partly

_The Intensity, frequency, and duration Of Cyano- contradictory (Zhao et al., 2022; Xu et al., 2022, etc.).
bacterial blooms in fresh continental water bodies have The use of molecular genetic methods allows to assess
increased in recent decades due to anthropogenic eutro- the diversity of planktonic pro- and microeukaryotes
phication and global climate change. This has been com- more fully and to analyze complex associative relation-
plicated by simultaneous changes in the composition of ships in their communities. So far, different geograph-
dominant species complexes and functional groups of ical regions of the world have been studied to varying

cyanobacteria, and also by the change of the areals of degrees, and there are still “blank spots” on the world
certain bloom-forming cyanobacteria species (Huisman map.

et al., 2018). All this causes significant changes in the
structure of the entire plankton community of aquatic
ecosystems. However, the available information on the
impact of cyanobacterial blooms on the structure and

The purpose of this study was to determine the
phylogenetic diversity of planktonic microbial commu-
nities in water bodies of the Volga-Don basin during the
blooming period of various species of cyanobacteria.
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2. Materials and methods

Eighteen water bodies were studied from June
to September 2023, including the Kuybyshev Reservoir
and three of its bays, lakes and ponds in the basins
of the Sumka, Sok, B. Kinel, Samara, Volga, Don and
Khoper rivers (Russia). Integral samples were taken
from the photic layer with a step of 0.5-1 m. For DNA
extraction 100-250 ml of water was filtered through
0.2 um sterile Cellulose Nitrate (CN) Membrane Filters
(Vladisart, Russia), fixed by 80% ethanol and stored at
—18°C until further processing. DNA was extracted and
sequenced at Syntol (Moscow, Russia). Amplification of
variable regions of the 16S and 18S rRNA genes was per-
formed using specific primers 515F and 806R (Walters
et al., 2015) and Euk574F and Euk897R (Hugerth et
al., 2014). The library pool was sequenced on Illumina
MiSeq using MiSeq Reagent Kit v2 (500 cycles). The
Usearch 11.0.67 program (Edgar, 2010) was used for
paired-end reads merging and for subsequent process-
ing of the resulting raw combined reads. The taxonomic
affiliation of the obtained operational taxonomic units
(OTUs) was determined using the SILVA SSU database
v. 138.1 and PR2 database v. 5.0.1.

3. Results and discussion

In the combined library, Archaea accounted for
209 OTUs and 2,232 sequences. Bacteria, excluding
mitochondria, accounted for 5,703 OTUs and 2,225,250
sequences. 2,606 18S-OTUs with a total number of
sequences of 3,039,444 belonged to Protista (including
Fungi).

Judging by the proportion of Cyanobacteria
sequences among total Bacteria and the ratio of the
number of cyanobacteria and chloroplast sequences,
cyanobacterial blooms were absent in only 15% of
the samples studied in 2023. In the remaining water
bodies, blooms with predominance of various spe-
cies were observed, including: Planktothrix agard-
hii (Gomont) Anagnostidis & Komarek (28% of all
samples); Aphanizomenon flos-aquae Ralfs ex Bornet
& Flahault / Dolichospermum flos-aquae (Bornet &

Flahault) P.Wacklin, L.Hoffmann & Komarek (36%);
Raphidiopsis raciborskii (Woloszynska) Aguilera & al.
(6%); Anabaenopsis sp. (3%) and mixed blooms of sev-
eral species in similar quantities (12%). In samples with
different types of cyanobacterial bloom, communities
of heterotrophic bacteria and microeukaryotic organ-
isms differ in the average number of OTUs per sample
and diversity indices (Table). The dominant complex
composition in samples with various types of cyanobac-
terial blooms is shown at figure.

The blooms of A. flos-aquae / D. flos-aquae in
the Kuibyshev Reservoir and some water bodies of the
Volga and Samara River basins was quite expected and
generally corresponded to long-term results of micro-
scopic observations (Korneva, 2015; Zharikov et al.,
2009). The microbial community of this group was
dominated by Burkholderiales (Proteobacteria), Ca.
Nanopelagicales (Actinobacteriota), Cryptophyceae
(Cryptista) and Spirotrichea (Ciliophora).

In most of the studied lakes in the basins of the
Don, Khoper, Volga, Samara and Kinel rivers, blooms of
P. agardhii were recorded in 2023. In previously stud-
ied lakes of the Volga floodplain, blooms of this spe-
cies were not observed (Rozenberg et al., 2006). Data
on the composition of cyanobacterial communities in
other lakes of this group were obtained for the first
time. These communities of heterotrophic prokaryotes
and protists were dominated by Chthoniobacterales
(Verrucomicrobiota), Proteobacteria, Cryptophyceae
(Cryptista), Dinoflagellata and Perkinsea (Myzozoa)
and Spirotrichea (Ciliophora).

The lake with the R. raciborskii bloom is located at
the Volga River terrace; its community was dominated
by Proteobacteria, Chitinophagales (Bacteroidota),
Pirellulales (Planctomycetota), Cryptophyceae
(Cryptista), Spirotrichea and Oligohymenophorea
(Ciliophora). The pond with Anabaenopsis bloom is
located in the Samara River basin and was dominated
by Proteobacteria, Pirellulales (Planctomycetota),
Chitinophagales (Bacteroidota) and Gyrista:
Mediophyceae. It should be noted that only in this pond
representatives of Blastocatellia (Acidobacteriota) were
found as subdominants.

Table 1. Diversity indicators of plankton communities of heterotrophic prokaryotes and microeukaryotes in samples with

blooms of different cyanobacteria species

Cyanobacterial bloom Diversity indicators
Average Indices Average Indices
OB Simpson | Shannon | Berger- TR Simpson | Shannon | Berger-
of OTUs | ™ ) 1y (H) parker |°FOTUS| (1 p) (H) | Parker
per per
sample sample
Heterotrophic prokaryotes Microeukaryotes
Anabaenopsis sp. 944 0.98 4.75 0.080 378 0.88 3.17 0.313
A. flos-aquae / D. flos-aqua | 1,119 0.97 4.67 0.14 490 0.99 5.56 0.045
P. agardii 866 0.99 5.25 0.057 497 0.97 4.53 0.101
R. rachiborskii 1,193 0.98 5.08 0.062 499 0.97 4.15 0.09
Mixed blooms 548 0.99 5.54 0.04 572 0.98 4.76 0.083
No blooms 1,168 0.97 4.81 0.12 397 0.96 4.29 0.13
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Fig.1. The structure of the microbial planktonic community (relative abundance, % of the total sequences of prokaryotes
(left) and microeukaryotes (right)) under different species-specific cyanobacterial blooms and without blooms.

Clustering of all samples using the Jacquard
index as a similarity measure showed that, according
to the composition of OTUs two clusters of samples
are formed at a low level of similarity, first one with
P. agardhii and R. raciborskii blooms, and the second
with blooms of A. flos-aquae / D. flos -aquae and mixed
blooms. Samples with no cyanobacterial blooms and
with Anabaenopsis sp. domination are most different
from all the others.

4. Conclusions

Thus, data on the phylogenetic diversity of
planktonic pro- and microeukaryotes in different
water bodies of the Volga-Don basin during the cya-
nobacterial bloom have been obtained and reported
for the first time. Among prokaryotes, in terms of the
number of sequences, Cyanobacteria, Proteobacteria,
Bacteroidetes, Verrucomicrobiota, Planctomycetota
and Actinobacteriota predominate, and among pro-
tists - Ciliophora, Gyrista (mainly Chrysophyceae),
Cryptista, Myzozoa and Amorphea. The contribu-
tions of Proteobacteria (especially Burkholderiales
and Pseudomonadales) and Actinobacteria decrease
slightly, while Myzozoa, on the contrary, increase in
samples with cyanobacterial blooms. Monodominant
blooms of various cyanobacteria species significantly
influence the composition and structure of micro-
bial communities. The plankton of the pond with the
Anabaenopsis bloom is the most peculiar.
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Pa3Hoo6pa3ue NAaHKTOHHBbIX NPO- K
MMKpPO3YyKapHMoT B Bopoemax Boaro-
AoHckoro 6accerMHa B nepvoa
uMaHob6aKTepuanbHOro UBETeHHUA No
AAHHbIM MeTabapkoauHra

YmaHckas M.B.'*, BeikoBa C.B.!, T'op6yHoB M.IO.!, Tapacosa H.I'.}:2,
Kpacnoga E.C.!, MyxopTtoBa O.B."?, IlleprimieBa H.I'.!, Aranos A.A.!

ICamapckuii ¢pedepastbHblii ucciedodamestockuti yenmp PAH, HHcmumym skostoeuu Bostcckoeo 6acceiina PAH, yi. Kom3uHa, 10,
Tomeammu, 445003, Poccus

2HHcmumym 6uostoeuu eHympeHHux o0 um. H.J]. Ilananuna PAH, noc. Bopok, 109, Hekoy3ckuii p-H, fApocyiasckas o6i., 152742,
Poccua

AHHOTAIIHSL. B HacTosIIel paboTe mpe/icTaBJIeHbl [TepBhle JaHHbIE 0 QUIIOreHeTYeCKOM pa3Hoo0pa-
3UM IUIAHKTOHHBIX COOOIIECTB MPO- ¥ MUKPO3YKapUOT B Pa3HOTUIIHAHIX BoJoeMax Bosiro-ZloHckoro 6ac-
celiHa B IepyuoJ] InaHoOGaKTepuaIbHOro IiBeTeHUA. L[BeTeHrne Aphanizomenon flos-aquae / Dolichospermum
flos-aquae obHapyxeHO B OCHOBHOM B KyiiObillieBCKOM BojoxpanHwiuile, P. agardhii —-B OCHOBHOM B
MOMMEHHBIX 03epax I0 Bcel HccjeJoBaHHOU TeppuTopuu. B 6acceiiHax pek Bosra u Camapa o6Hapy-
XKEHO TI0 OJJHOMY BoJoeMy ¢ IiBeTreHueM Raphidiopsis raciborskii u Anabaenopsis sp., COOTBETCTBEHHO.
Cpenu retepoTpodHBIX IPOKApHOT IO YKCJIy IOCJeAoBaTesbHOCTEN npeobsiamaiorT Proteobacteria,
Bacteroidota, Verrucomicrobiota, Planctomycetota 1 Actinobacteriota, a cpeau npotuctos - Ciliophora,
Gyrista (mpeumyiectBeHHO, Chrysophyceae), Cryptista u Myzozoa. B nepuop muaHo0aKTepUaIbHOTO
IIBETEHUsA BKJIaMbl Proteobacteria (oco6enHo, Burkholderiales u Pseudomonadales) u Actinobacteriota
HECKOJIBKO CHIXaloTcs, a Myzozoa, HanpoTuB, yBeINYUBaIOTCA. MOHOJOMUHAHTHOE IIBETEHHE PA3JINY-
HBIX BUJIOB ITMaHOOAKTEPUI CyIIeCTBEHHO MEHSET COCTaB U CTPYKTYPY MUKPOOHBIX COOOIIECTB, IpuYeM
kak Ha ypoBHe OTE, Tak u Ha ypoBHe MaKpOTaKCOHOB Pa3jINYHOro paHra. Hau6osipumm cBoeobpasuem
OTJIMYaeTCs IUIAHKTOH BoJioeMa c 1BeTeHueM Anabaenopsis sp. CoobiecTsa c iisereHueM P. agardhii, R.
raciborskii u A. flos-aquae / D. flos-aquae 60Jiee CXOQHBI MeXAy COOOM.

Kitiouegsie citoga: 1iBeTeHre 1uaHob0akTepuil, 6akTepruOILIaHKTOH, IIJIAHKTOHHBIE TPOTUCTHI, CTPYKTypa
coo061iecTB, MeTabapKOAWHT TeHOB MaJjiol cyObequHUITEI rRNA

Jlia nutupoBaHusa: YmaHckas M.B., beikosa C.B., T'opOynos M.IO., Tapacosa H.I'., Kpacrosa E.C., MyxopTtosa O.B., IllepsimieBa
H.T., AranoB A.A. PazHoo0pa3sue IUIQaHKTOHHBIX IIPO- U MHKPO3YKapuoT B BoAoeMax Bosro-IloHckoro GacceiiHa B IepUO[
[[UaHO0AKTepHaIbHOTO [[BETEHU O JaHHBIM MeTabapkoaunra // Limnology and Freshwater Biology. 2024. - Ne 4. - C. 1131-
1136. DOI: 10.31951/2658-3518-2024-A-4-1131

1. Beepenue CTPYKTYphI BCEro IJIAHKTOHHOI'O COOO0IIecTBa BOAHBIX

JKOCHCTEM, OJJHAKO HMelomascsa MH@popMalus O BO3-
JelicTBUU LaHOOaKTepUaJibHBIX LIBETEHUU Ha CTPYK-
Typy U pasHooOpasue coo0IiecTBa IUIaHKTOHA B 11eJIOM
1 ero OT/ieJIbHBIX KOMIIOHEHTOB OCTaeTcs HeloCTaToy-
HOU M 0TYACTU MPOTHUBOpeuYnBoi (Zhao et al., 2022; Xu
et al., 2022 u np.). [IpuMeHEHHE MOJIEKYJIAPHO-TEHE-
THYeCKUX MeTOI0B I103B0JIAET OoJiee II0JIHO OLleHUBaTh
pasHooOpa3sye IUIAaHKTOHHBIX INPO-U MHUKPOIYKapUOT
1 aHaJIM3UpOBaTh CJIOKHBIE acCOLMaTUBHBIE CBA3U B
nx cooOlllecTBax, OJHAKO pasJjinyHble reorpaduue-
CKMe perruoHBl MHUpa Uccjie[JOBaHbl C Pa3HOU CTeleHbIo

B pe3syJsibTaTe aHTPOIOTeHHOU 3BTpodUKAIUU U
rJ100aJIbHBIX KJIMMaTUYeCKUX U3MEHEHUN B IOCJIeJHUe
JecATUJIETUS UHTEHCUBHOCTb, YaCTOTA U IPOJOJIKU-
TEeJIbHOCTh [MAaHOOAKTePUAJIbHBIX LBETEHUU IPECHBIX
KOHTUHEHTAJIbHBIX BOJOEMOB Bo3pacTaeT. Kpowme Toro,
MPOUCXOAAT U3MEHEHUs] B COCTaBe KOMILJIeKca JIOMU-
HUPYIOIIUX BUJOB U (YHKI[MOHAJIBHBIX T'PYIII I[LIaHO-
OakTepuil B pa3JIMYHBIX BOJl0eMax, a TakXe MEeHSIOTCA
apeaJibl pacIpoCTpaHeHUsl OTAEJIbHBIX BUIOB ITMAHO-
GakTepuil — Bo30yquresnel npetenus (Huisman et al.,
2018). Bce 3TO BHI3BIBAET CyllleCTBEHHBIE HM3MeHEHUsA
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MOJAPOOHOCTH U IO CHUX MOP HA KapTe MHpaA OCTaIOTCs
«0eJible MATHa».

Llesiplo HacTOAIIETO MCCJIEIOBAaHUA OBLJIO OIpe-
nenuth  (QuioreHeTudeckoe paszHooOpasue ILJIaH-
KTOHHBIX MHUKPOOHBIX cOOOIlecTB B BojgoeMax Bosro-
JloHckoro 6acceliHa B Iepuoj LBETeHHs Pa3JINYHBIX
BUJIOB LIMaHOOAKTepUN.

2. MaTepuanbl U MeTOADI

B nepuon c¢ uroHA no ceHTAGps 2023 r. ObLIU
uccieioBaHbl 18 BojoeMoB, BkiIouan KyiiObleBckoe
BOJOXpaHWJIMIIe ¢ TpeMsd 3ajiBaMy, 03epa U Ipy.Ibl B
bacceitHax pek Cymka, Cok, b. Kunesns, Camapa, BoJira,
JoH u Xomnep (Poccus). HTerpaspHble MpoOBl OBLIN
oTobpaHsl U3 ¢porudeckoro cjos c¢ marom 0,5-1 m. For
DNA extraction from 100 to 250 ml of water was filtered
through 0.2 um sterile Cellulose Nitrate (CN) Membrane
Filters (Vladisart, Russia), fixed by 80% ethanol and
stored at —18°C until further processing. Brigenenue
JHK u cexBeHHpoBaHHe ObUIO IIpOBeAeHO B KOMIa-
Hun «CuHrtoi» (MockBa, Poccus). Amniudukanus
BapuabesibHBIX yyacTkoB reHoB 16S u 18S pPHK ocy-
IIecTBJIsIach C IIOMOIIbI0 clennpUYecKux IpariMe-
poB 515F u 806R (Walters et al., 2015) u Euk574F u
Euk897R (Hugerth et al., 2014). ITysn 6ubanoTek ObLI
cexkBeHupoBaH Ha Illumina MiSeq ¢ ucnosb3oBaHNEM
peaktuBoB MiSeq Reagent Kit v2 (500 cycles). s
0o0beJHeHs apHOKOHLIEBBIX PUJIOB U MOcCjeqyomiei
00pabOTKU MOJIyYeHHBIX CHIPBIX O0beAMHEHHBIX PUIOB
ucnosb3oBasu nporpammy Usearch 11.0.67 (Edgar,
2010). TakcOHOMUYECKYI0 IPUHAJIEXXHOCTh BHIJEJIeH-
HBIX OIlepaliOHHBIX TakcoHoMmueckux eauHun (OTE)
ompefesisAIU C UCHOJb30BaHHWeM 0a3 gaHHBIX SILVA
SSU v. 138.1 u PR2 v. 5.0.1.

3. Pe3ynabTatbl M 06Ccy)xpeHue

Bcero B 00beiHeHHON 6ubMOTEKe OBLIIO 3ape-
ructpupoBadHo 209 OTE, otHocsamuxcsa K Archaea, c
o0IIMM 4YMCJIOM IIocjegoBarTesibHocTeln 2232; 5703
OTE, npuHapgiexamux K Bacteria (uckioyas MUTO-
XOHApHUU), C OOMUM YHUCJIOM IOCJIe/loBaTeIbHOCTell
2225250; 2606 OTE Protista (sxurouas Fungi), ¢ o6mum
YrcJIoM IocjiegoBateabHocTell 3039444,

Cyns 1o nose [ocJieIoBaTeJIbHOCTEH
Cyanobacteria B cocraBe Bacteria u cooTHOIIEHHUIO
qrcJia MOCjeloBaTeIbHOCTEN IMaHOOaKTepuil U XJIo-
poILTacTOB LMaHoOaKTepraJbHOE IBeTeHUe OTCYT-
CcTBOBaJIO TOJIbKO B 15% wuccienoBaHHbIXx 1pob6. B
OCTaJIbHBIX HccJieJOBaHHBIX BojgoeMax B 2023 r. O6b1I1
oOHapyXeHBI IIBETEHUS C npeobaganuem Planktothrix
agardhii (Gomont) Anagnostidis & Koméarek (28%
Bcex npo0); Aphanizomenon flos-aquae Ralfs ex Bornet
& Flahault / Dolichospermum flos-aquae (Bornet &
Flahault) P.Wacklin, L.Hoffmann & Komarek (36%);
Raphidiopsis raciborskii (Woloszynska) Aguilera & al.
(6%); Anabaenopsis sp. (3%) U cMelIaHHOE IBETEHUE
HECKOJIBKMX BUIOB B OJM3KHX KosmuecTtBax (12%).
CoobmiecTBa reTepoTpodHBIX IPOKAPUOT U MHUKPO3Y-
KapuoT B Ipobax ¢ IIBeTeHUsAMHU Pa3HbIMU BUIaMU I1a-
HobGakTepuil pasyinyaiTcs mo cpegHemy uuciay OTE
B mpobe U MoKazaTeiasAM pasHooOpasus (Tabaurna).
CocTaB IOMUHUPYIOIIEro KOMIUIeKca B npobax ¢ pas-
HBIMM THIIAMHU ITMaHOOAKTEPUAJIBHOTO IIBETEHUA Npel-
CTaBJIeH Ha pUCYHKe.

LiBetenne A. flos-aquae / D. flos-aquae B
Ky#i0bIeBCKOM BOJOXPAHUJIMIIE 1 HEKOTOPHIX BOZ0€-
Max bOacceliHa p. Bosra u Camapa 651710 BIIOJTHE OXUAa-
€MO U B 006111eM COOTBETCTBOBAJIO MHOT'OJIETHUM Pe3YJib-
TaTaM MUKpocKonuueckux HabmoneHuii (Korneva,
2015; Zharikov et al., 2009). B Mukpo6HOM coobiiie-
ctBe momuHupoBau Burkholderiales (Proteobacteria),
Ca. Nanopelagicales (Actinobacteriota), Cryptophyceae
(Cryptista) u Spirotrichea (Ciliophora).

B Gospineli yacTu vcciaeOBaHHBIX 03ep Gacceli-
HOB p. JloH, Xomnep, Bosara, Camapa u Kunens B 2023
r. OBLJI0 3aperucTpyupoBaHo ILBereHue P. agardhii. B
rccyeJOBaBIINXCA paHee MOMMEHHBIX o3epax p. Boira
I[BETEHNEe 3TOro Byujaa He orMeuasochk (Rozenberg et
al., 2006), a gaHHbBIE MO COCTABY IJIAHKTOHHBIX CO00-
IlecTB JPYI'MX O3€ep 3TOH I'PYyMNIBl OJIy4YeHbl BIIepBHIE.
B atux coobmectBax npeobiamanu Chthoniobacterales
(Verrucomicrobiota), Proteobacteria, Cryptophyceae
(Cryptista), Dinoflagellata u Perkinsea (Myzozoa), n
Spirotrichea (Ciliophora). Bomoem c mBeTeHuem R.
raciborskii pacniosioxeH B 6acceline p. Bosra, B coctase
ero coofmecTBa JOMHUHHpoBaiu Proteobacteria,
Chitinophagales (Bacteroidota), Pirellulales
(Planctomycetota), Cryptophyceae (Cryptista),

Ta6smna 1. ITokasatesn pa3Hoo6pa3us cOOOIIECTB reTepoTPOGHBIX POKAPUOT U MUKPOIYKApPHUOT B pobax C [BeTEHHEM

Pa3HBIX BUIOB [IaHOOAKTEPUIA.

L[BeTeHHe IToxa3aresi pa3HOOOpa3us
Yuciio HUHAEKCHI Yuciio HHAEKCHI
L i Simpson | Shannon | Berger- L Simpson | Shannon | Berger-
npoGe (1-D) (H) Parker npoGe (1-D) (H) Parker
TIPOKaPHUOTHI MUKPO3YKapHUOTHI
Anabaenopsis sp. 944 0,98 4,75 0,080 378 0,88 3,17 0,313
A. flos-aquae / D. flos-aqua 1119 0,97 4,67 0,14 490 0,99 5,56 0,045
P. agardii 866 0,99 5,25 0,057 497 0,97 4,53 0,101
R. rachiborskii 1193 0,98 5,08 0,062 499 0,97 4,15 0,090
CmMelaHHoOe 548 0,99 5,54 0,040 572 0,98 4,76 0,083
Het nBeTtenus 1168 0,97 4,81 0,12 397 0,96 4,29 0,13
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= Proteobacteria = Planctomycetota: Phycisphaerales

m Planctomycetota: Isosphaerales m Planctomycetota: Pirellulales

= Planctomycetota: Planctomycetales m Verrucomicrobiota: Chthoniobacterales
m Verrucomicrobiota: Pedosphaerales m Verrucomicrobiota: Verrucomicrobiales

TpOoHHE
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Planktothrix agardii

HET

L (s L

aquae
Raphidiopsis
rachiborskii
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Anabaenopsis sp.

® Amorphea: Fungi m Archaeplastida: Chlorophyceae
u Cryptista: Cryptophyceae Ciliophora: Oligohymenophorea
u Ciliophora: Spirotrichea ® Myzozoa: Dinoflagellata

u Myzozoa: Colpodellidea m Myzozoa: Perkinsea

® Rhizaria: Cercozoa u Gyrista: Bacillariophyceae

u Gyrista: Chrysophyceae u Gyrista: Mediophyceae

npo4uHe

Puc.1. CTpyKTypa MUKPOOHOTO IIJTAaHKTOHHOTO coobmecTsa (% OT obliero unca nocjiejoBaTebHOCTel PoKapuoT (cjieBa)
U MUKPO3YKapHoT (clipaBa)) B yCJIOBUSX IIBETEHUsI Pa3HBIX BUJOB aHOGAKTepHil 1 6e3 [[BeTEeHUs

Spirotrichea wu Oligohymenophorea (Ciliophora).
BomoeM c iBeTeHuem Anabaenopsis sp. HaxoquTcs B 6ac-
cefiHe p. Camapa 1 B HeM JOMUHUPoBau Proteobacteria,
Pirellulales (Planctomycetota), Chitinophagales
(Bacteroidota) u Gyrista: Mediophyceae. Hamo otme-
TUTb, YTO TOJIBKO 3ECH B COCTAB CyOJOMUHAHTOB BOILLITN
npeacraButesiv Blastocatellia (Acidobacteriota).

Kitactepusanus Bcex npo0 ¢ UCOOJIb30BAaHUEM B
KavecTBe Mephl CXOACTBA MHJeKca JKakkapa mokasasa,
yTo 110 coctaBy OTE Ha HHU3KOM ypoBHe cxoAcTBa Gop-
MUpyeTCs CMeIIaHHBIN KJjiacTep npod c IBeTeHueM P.
agardhii u R. raciborskii, c nserenuem A. flos-aquae /
D. flos-aquae 1 cMelIaHHBIM TUIIOM I[BETEHUS TaKXe
00be IUHSAIOTCA MeX Ay co0oii. IIpobsl 6e3 IIBeTeHUs U ¢
BeTeHreM Anabaenopsis sp. HanboJiee CUJIBHO OTJINYA-
IOTCS1 OT BCEX OCTAJIbHBIX.

4. BoiBOADI

TakyMm o06pa3oM, BIIEpPBBHE IIOJyYEHHl AaHHBIE
0 GuioreHeTHYECKOM pPa3HOOOPa3UM ILIAHKTOHHBIX
coO0IIeCTB IPO- M MHUKPO3YKapHUOT B Pa3HOTUITHBIX
Bojoemax Bouiro-JloHckoro 6acceliHa B Iepro/ {IaHO-
fakTeprasbHOrO BeTeHHA. Cpey IPOKAPHUOT 10 YUCTY
mmocJiefoBaTesibHOCTel mpeobisiamaor Cyanobacteria,
Proteobacteria, Bacteroidota, Verrucomicrobiota,
Planctomycetota u Actinobacteriota, a cpegu mpo-
tuctoB - Ciliophora, Gyrista (npenmymuecTBeHHO,
Chrysophyceae), Cryptista, Myzozoa and Amorphea.
Bkmagel Proteobacteria (ocobennHo, Burkholderiales
n Pseudomonadales) u Actinobacteriota HecCKOJIBKO
CHUXaWTCA, a Myzozoa, HaAIpOTUB, YBEJIUYMBAIOTCS
B YCJIOBUAX I[BeTeHUs. MOHOJOMUHAHTHOE IIBETe-
HUe pa3/IMYHBIX BUJOB LUAHOOAKTepUil CyIIeCTBEeHHO
MeHsIeT COCTaB U CTPYKTYPYy MHMKPOOHBIX COOOIIEeCTB.
HawnGospmumM cBoeoOpasueM OTIMYAETCsS IUIAHKTOH
BoJIoeMa c nBeTeHreM Anabaenopsis sp.

baaropapHoCTH

WcciieoBaHUEe BHIMOJIHEHO 3a CYET TpaHTA
Poccutickoro HayuHoro ¢oHma No 23-14-20005,
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