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AJIBIO®JIOPA IIJIAHKTOHA BOJTOEMOB-OXJIAIUTEJIEN
OBBLEKTOB JIEKTPOSHEPIETUKU TBEPCKOM OBJIACTH

A.B. Komuccapos!, I.JI. I'puropnesal, E.A. Yekmapépal,
B.B. KysoB.ien?
! UBaHbKOBCKas HAYy4YHO-HUCCIIEI0BATENBCKAs CTAHLMS — (DHITHAT
HucrutyTa Bogaeix npobnem PAH, Konakoro, Teepckas obmactb
2 TeepcKoii roCy1apCTBEHHBINM TEXHMYECKUI yHUBEPCUTET, TBeph

[lpencraBnensl  pe3ynbTaThl  HccieAoBaHWS — (QUTOIUIAHKTOHA — 038p-
oxnaguteneid Kanununckoit ADC IleckBo u Yaomis u MOLIKOBHUUCKOIO
3anvBa MBaHBKOBCKOTO  BOJOXpaHWJIMINA, B  KOTOPBI  MOCTYMaroT
noJiorpeThle BOJbl 0T oxjaxaeHus TypouH Konakosckoit I'POC. Bouio
YCTAHOBJIEHO, YTO B anbrodope TMIaHKTOHA 10 TaKCOHOMHUYECKOMY
pa3HooOpasuio mpeobnamatoT 3eJEHble M JUAaTOMOBBIE BOJOPOCIH C
BTOPOCTETIEHHOM POJIbI0 IMaHoOakTeprii B UBaHFKOBCKOM BOJOXPAHUIIHIIIE.
B o03épax IlecbBo m Yimomuis kak MO YHCIEHHOCTH, TaKk M 1Mo OWomacce
npeobnagany 3enéHble W JAMATOMOBBIe Bogopocid. B HMBaHbkoBckom
BOJIOXPAHUIIMILE YHMCICHHO NOMWHHUPOBAJIM LMAHOOAKTEPHHU, 3eNEHbIE W
JIMaTOMOBBIE BOJIOPOCITH, TI0 OMOMacce — AMaTOMOBEIE.

Knrwuessie cnosa: arveogropa, pumonnankmon, eooopociu, Karununckast
ADC, Ilecvgo, Yoomns, Heanvroscxoe eoooxpanunuuge, Mouikosuyckuil
sanue, Konaxosckas I'POC.
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Beeoenue. Temueparypa OKpyKaroIend Cpeabl IBISETCS KIFOUYEBBIM
(aKkTOpOM pa3BUTHS JKUBBIX OpraHU3MOB. E€ M3MEHEHUsT CKa3hIBAIOTCS HE
TOJNIKO HAa WX >KU3HENEATEIHHOCTH, OHA BIMSET HA BHJIOBOW COCTaB,
MHTEHCUBHOCTh METAa0OIMYECKUX IIPOIECCOB U B LEJIOM Ha YCIOBUS
BereTaluy TuApOOMOHTOB. BinsHMe OIOTPETHIX BOJ, COpachIBaeMbIX MPHU
OXJIQXKJIEHUH ATOMHBIX PEAaKTOPOB U TYpOMH TEIUIOBBIX 3JIEKTPOCTAHIIMMI,
CKa3bIBae€TCs Ha WM3MEHEHUU TEMIEPaTypHOTO pEeXHUMa BOJOEMOB,
(U3NIECKHX YCIOBUAN W TUAPOXUMHYECKUX ITOKA3aTeNei BOJBI, UTO BICUYET
3a co00ii mepecTpoiiky coo0IIecTB TuAPOOHUOHTOB, (UTO- M 300-TJIAHKTOHA
U CTPYKTYPBI BOJHON PACTUTEIHHOCTH.

Psn uccnemoBanuii mokaszaliiu, YTO BBICOKHE TEMIIEPATypbl BOBI
OTPHUIIATEIFHO BIUAIOT Ha pasButhe (urorutankrona (Ilwaraitko, 1970;
Mopayxaii-bonarosckoii, 1971).

['maBHBIE OOBEKTHI AJIEKTPOIHEPTEeTUKH TBepckoit obmactu — 3TO
Kanununckas ADC, pacnonoxenHas B r. ¥Yaomie, u Konakosckast ['POC,
Haxomsmasicss B T. KonakoBo. J[ns oxmaxaenus: peaktopoB ADC cimyxar
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o3épa IlecpBo 1 Y 10oMIIsl, 3aMKHYTBIE B TEXHOJIOTHYECKUHN IIUKJI CTaHIMU. B
KaXJ0€ 03epo OTBEAEHBI COpOCHBIE KaHambl. J[Is1 oxyaxaeHus TypOuH
Konakosckoit  I'POC  wmcmonmp3yercss Boga w3 VIBaHBKOBCKOTO
BOJIOXpaHWJIMINA, KOTOpas 10 COpOCHOMY KaHally IOCTylmaeT B
MonIKoBAYCKHIA 3aJIHB.

[lo naHHBIM HEKOTOPBIX HCCIEOBATENEH, KOTaa TeMIlepaTypa BOJIbl
B MormkoBuuckoM 3aiuBe mpebimaeT 28°C, MpOMCXOANT CHMKEHHE
nurMeHTa  xjopodumma  «a» ©  (POTOCHHTETHYECKOW  aKTHBHOCTH
¢uromnankrona (Baitrmreitn, 1971; Exuszaposa, 1971; [Ieipuna, 1971).

Memoouka. MatepuanoM s HccieloBaHUS (UTOIIAHKTOHA
BojoémoB-oxmaauteneit  Kammawmackoir ADC  mociyxwimm — TpoOsI,
oTtoOpaHHbIe B LIeHTpalbHOU yacTH 03Ep IlecbBo M Yomist B Mae, aBrycre
n cenrssope 2017 r. (puc. 1). IIpoGwr ¢uTomiankTona B MBaHBKOBCKOM
BoJOXpaHuuIe orOupanuck B aprycte 2017 r. Ha QapBarepe oT cena
lNoponuast mo miotunsl MBanbkoBckoit 'DC B 1. Jlybne (puc. 2). Otbop
po0 NTPOM3BOIMIICA W3 IOBEPXHOCTHOTO CJIOSI BOABI IiryOmHOU 0.5 M

IIJTACTUKOBBIM Be,HPOM, n3 KOTOpOFO I UCCIIEJOBAHUA OTIINBAJIOCH 05 I[M3
(TOCT, 2000).
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Puc. 1. Cxema o3ép-oxnanureneit Kanununckoit ASC

Oukcanusi BOAOPOCIEH OCYHIECTBISIACH MOJIU(DUIIMPOBAHHBIM
pactBopoMm Jliorois, cocrtaBHOW 4YacThlO KOTOpPOro ObUT (hopManuH
(Ky3pmuH, 1975). [IpoObl KOHIIEHTPUPOBAIUCH MOCPEJACTBOM BaKyyMHOM
dunsTpamuy 10 5 cM® yepes pubTphl «Bragunopy» ¢ pazMepom 1op 1 MKM.
[Toncuér 4MCIEHHOCTHM KIJIETOK NPOBOJMJCS B KaMmepe YUWHCKasi-2
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o6néMom 0.01 cm® Ha cBetoBOM Mukpockome Carl Zeiss Primo Star mpu
400-KkpaTHOM VyBEJIMUEHUH, OIEHKAa OHoMacchl — CYETHO-O0BEMHBIM
metonom (Ky3emun, 1975).
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Puc. 2. Cxema BaHPKOBCKOTO BOJOXpaHMIIHINA

Pesynomamel u oocyncoenua. 1o pesynpratam o06paboTKu 1mpod B
coctaBe ajgbrodyiopsl IUTaHKTOHA o3Ep-oxiamuteneit Kamuuamuckoit ADC
[TeckBo 1 Yimomuss B 2017 1. ObuT0 WIeHTU(GUIIUPOBAHO 147 TaKCOHOB
BOJIOpOCJIe paHroM HmKe poaa u3 9-u  oraenoB. Snpo  ¢iops
dbopMupoBaTT 3eNEHBIE W JUATOMOBBIE BOJOPOCIH, HAa JOIO KOTOPBIX
npuxoauiocb 74 % ot oOmero cocraBa ¢urormankTona (tabm. 1).
Bropoctenennyro  poib  Wrpaid  [UAHOOAKTEPHH,  OBIJICHOBBIE,
KpUNTOPUTOBEIE ¥  30JIOTHCTHIE  BOJOPOCIH, KOTOphle He ObUIH
MOCTOSIHHBIMHA TIPEZICTABUTENISIMU  IIJIAHKTOHA. 3HA4YeHUEe TUHO(PHUTOBEIX,
CTPENTOPUTOBBIX U KENTO3ETEHBIX BOJAOPOCIICH CBOIUIOCH MPAKTUUECKU K
HYJITIO, TIOCKOJIBKY OHHM BCTPEYATINCh €IMHUYHBIMU SK3EMIUIIpaMH JUIIb Ha
HEKOTOPBIX CTAHIIUSX.

Tabmuna 1
Cocrag ¢utoruiankToHa 03ép-oxianureneii Kanununckoit ADC B 2017 r.

OTpenbl 5 Busios BHyTpUBUIOBBIX Beero % ot ob1ero
Bojiopocieit TaKCOHOB yucia

Chlorophyta 63 8 71 48
Bacillariophyta 35 3 38 26
Cyanobacteria 12 0 12 8
Euglenophyta 7 0 7 5
Cryptophyta 7 0 7 5
Chrysophyta 6 0 6 4
Dinophyta 3 0 3 2
Streptophyta 2 0 2 1
Xanthophyta 1 0 1 1

Bcero 136 11 147 100
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[lomydyeHHble  pe3yJibTaThl  COMOCTAaBUMBI C  pa3HOOOpazueM
(UTOIUTAHKTOHA B MIEPBBIE T'OJIBI MTOCTIE 3aIycka aToMHO# ctaniuu (1985 r.)
u cpaBHuMBbl ¢ gaHHbiMH 3a 2007, 2010 u 2014 rr. (Cepskos, 2009;
Komuccapos, 2014). CTouT Takxke OTMETUTH MOSIBJIEHUE B COCTaBe (hIIOPHI
MpeJIcTaBUTENIeH IECMUIMEBBIX Botopocieit (oTaen Streptophyta), KoTopsie
OTCYTCTBOBAJIM B cocTaBe IulankToHa B 2014 1. W OJHOBpEMEHHOE
BBITIAJICHUE W3 CTPYKTYPHI COOOIIEeCTB Imanobakrepuun Planktolyngbya
circumcreta (G.S. West) Anagnostidis & Komarek (=Lyngbya circumcreta
G.S. West), koTopast HHTEHCHUBHO pa3BUBajach B 03&pax B 2014 T.

CornacHO TpPOBENEHHBIM paHEE MCCIEN0BAHUSAM, MaKCHUMaJIbHOE
pasHooOpa3ue (PUTOIUIAHKTOHA B 03&Pax-OXJAJUTENIX OBLI0O OTMEUYEHO B
2010 r. no 3amycka 4-ro sHeproOioka (2012 r.). Biusiaue nomorpeBa B
mepBble  TojAbl  PabOTBl  CTAHIMM  OTPA3WIoCh HAa  YBEIMYEHUU
TaKCOHOMMUYECKOTO pa3HooOpa3us, HO B IOCIEHYIOIIUE TOABl OOrarcTBO
(GJIOpHl TUTAHKTOHA CHIDKAIOCh W3-32 TIOCTOSIHHOTO JIEHCTBHS BBICOKOM
TeMIIepaTyphl B TEUEHUE BCETO IIepro/ia BereTaluu Bogopociei (tad. 2).

Tabnwma 2
H3MeHeHe TakKCOHOMUYECKOro pa3Hoo0pasus allbrodophl MIIAHKTOHA B
o3épax-oxnaautensx Kaamununckot ADC ¢ 1985 mo 2017 rr.
(2017 r. — voBble nanubie, 2014 u 2010 rr. — mo (Komuccapos, 2014) u
coOCTBeHHbBIE TaHHbIe, ocTalbHbIe — 1o (Cepskos, 2009)

1 1 1 1 2 2 2 2 2 2 2 2
Orenst 9 9 9 9 0 0 0 0 0 0 0 0 20
8 8 9 9 0 0 0 0 0 0 1 1 17
4 5 1 3 2 3 4 5 7 8 0 4
Chlorophyta 39 81 32 29 35 21 29 11 38 48 74 72 71
Bacillariophyta 39 43 34 17 7 12 10 31 70 89 55 51 38
Cyanobacteria 16 19 9 10 11 8 11 6 22 22 15 14 12
Euglenophyta 2 5 - - 6 6 6 - 1 - 13 12 7
Chrysophyta 3 1 - - - 2 - 2 1 4 6 6
Dinophyta 2 3 - - 3 2 2 - 3 - 3 3 3
Xanthophyta 1 - - - - - - 5 - 5 2 1 1
Cryptophyta - - - - - - - - - - 8 8 7
Streptophyta - - - - - - - - - - - - 2
Bcero 102 [ 152 | 75 69 62 51 58 51 136 | 165 | 174 | 167 | 147

Uucno TtakcoHoB B mpoOe (yaenpHOE paszHooOpaszue) B 03Epax-
oxynamuresix u3Mensuioch B 2017 r. ot 21 mo 51, ¢opmupysice 3a cuér
3€JE€HBIX M JMATOMOBBIX BOJOPOCIEH, OOrarcTBO KOTOPBIX TaKxkKe
W3MEHSUIOCH B 3aBUCUMOCTH OT ce30Ha. [IpakTuyeckuil 01MHAKOBBIM BKIaJ
B CTPYKTYpY COOOIIECTBA BOJIOPOCIIEH MJIAHKTOHA BHOCHIIA B TE€YEHHE roJia
KpuntopuToBble Bogopocau (tabdiu. 3). OcraibHble IpeACcTaBUTENN (IIOPHI
HE WIPaIM CYLIECTBEHHOW pOJIM, IIOCKOJIbKY HE€ OBbUIM IIOCTOSHHBIMHU
npeacraButesiMd.  CTpenTouTOBbIE  BOAOPOCIM  OBUIM  BCTPEUCHBI
€IMHUYHBIMH 3K3eMIUIIpaMu Jiulib B o3epe IlecbBo, a 3BrIIEHOBBIE — B
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o3epe Yaomis. HamMenbpimee pasHooOpasue ¢Iopsl IUIAHKTOHA OBLIO
oTMedeHo B o3epe IlechBo B ceHTsIOpeE.

Tabnuma 3
H3meHeHre TAKCOHOMHYECKOTO pa3Hoo0pasus B
038pax-oxJjaguTessax no cezonam B 2017 r.
Mait ABrycr CeHTA0pB Bcero
OTaensl 3 Ile Vn ; Vi Ile Vo Ile J-‘Sl;
BOsiOpOCIEit ChbB oM B oM CBbB oM ChbB "
0 s st o s 0
0 st
3enéHble 16 22 22 18 7 13 29 34
JlnaTomoBbIe 8 11 17 8 7 19 18 24
Kpunropurossie 5 4 3 4 3 4 6 6
[{nanobakTepn 2 4 1 2 1 0 2 4
30n0THCTBIE 1 1 4 6 1 4 4 8
JlnHouTOBBIE 1 1 1 1 1 1 1 1
JKeénrozenénsle 1 2 2 1 0 1 2 3
CrpenrodutoBbie 0 0 1 0 1 0 2 0
OBIIIEHOBEIE 0 1 0 0 0 0 0 1
Bceero 34 46 51 40 21 42 64 81

OO0Omass YuCIeHHOCTh (UTOIUIAaHKTOHAa B o03épax B 2017 T
mMeHsnack ot 190 Tteic.kw/mvM® g0 7.86 mmm.xia/nvm®. E€  ocHOBY
(bopMHIpOBAITM BECHOH 3eJIEHBIC, 30JIOTUCTHIE U KPHIITO(PHUTOBBIE BOIOPOCITH
OpU y4yacTUW JMATOMEH, JeToM — IMaHOOaKTepUu TPpU  YIaCTHUH
MAaTOMOBBIX ¥ 3€JEHBIX BOJOPOCIEH, OCEHBIO — ITMAHOOKTEPHH,
KpUNTO(DUTOBBIE U 3eJIEHBIE BOJOPOCIH (puC. 3).
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Puc. 3. CtpykTypa uncineHHOCTH (PUTOMJIAHKTOHA B 03€pax-0XJIaJuTessax
Kanununckoit ADC B 2017 .
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JIOMUHMPOBAIIM IO YMCIIEHHOCTH B pa3HbIE MECSIIBI UCCIICIOBAHUS
uuaHobaktepun  Merismopedia tenuissima Lemmermann, Microcystis
aeruginosa (Kiitzing) Kiitzing, Osillatoria planctonica Woloszynska u
Rhabdoderma lineare Schmidle & Lauterborn, 3enénsle Bojopociu
Lagerheimia genevensis (Chodat) Chodat u Desmodesmus intermedius
(Chodat) E.Hegewald, xpuntomonama Chroomonas acuta Dujardin,
nuatomes: Aulacoseira ambigua (Grunow) Simonsen # 30JO0THCTas
Bojiopocns  Mallomonas sp. Perty. Ha pomo »tux Bogopocieit
npuxoamwiioch or 40 mo 88 % oT oOmell YHCIeHHOCTH albroQiopsl
m1aHkToHa. CTOUT OTMETUTh, YTO COCTaB coodiecTB B o3epe llecbBo
OTJIMYAJICSI OT TAKOBOTO B 03epe Y momiis (Tadi. 4).

Tabnuua 4
CTpyKTypa JOMUHUPYIOIIMX MO YHCICHHOCTH COOOIIEeCTB (PUTOIMIAHKTOHA B
o3épax-oxnaaurtensx Kammannckoit ADC B 2017 r.,
CKOOKHM — MPOLEHT OT OOLIEH YHCICHHOCTH

Mecsipr\O3épa IecrBO Vnoms
Lagerheimia genevensis (21)
Mait Chroomonas acuta (18) Mallomonas sp. (40)

Merismopedia tenuissima (11)
Merismopedia tenuissima (43)
ABrycT Microcystis aeruginosa (23)
Aulacoseira ambigua (16)

Microcystis aeruginosa (58)
Merismopedia tenuissima (30)

Chroomonas acuta (31)
Oscillatoria planctonica (20)
Rhabdoderma lineare (14)

Chroomonas acuta (37)

Oxratpe Desmodesmus intermedius (12)

OOmrast 6momacca BOJOpOCieH IUIAHKTOHA B 03&pax-OXJIAJAUTENSIX
mmensack B 2017 1. ot 0.03 10 1.15 mr/am>, eé ocHOBY (hopMHpOBaATH
BECHOU 30JIOTHCTBIC, JUHO(PHUTOBBIE, 3€JIEHBIE M TUATOMOBBIE BOJOPOCIIH,
JeTOM — JMaTOMOBBIC W IIMAHOOAKTEPUH, OCEHBIO — JHATOMOBBIC IpHU
y9acTHH KPUNTO(QHUTOBBIX U 3eJIEHBIX BOJOpOCIei (puc. 4).
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Puc. 4. CtpykTypa Onomacchl (pUTOIUIAHKTOHA B 03EPax-0XJIaIATEISIX
Kamuaunckoit ADC B 2017 r.

JlomuHMpoBasn 1m0 OWOMacce 3a BCE BpeMs HCCIEAOBaHUS
muatoMmen Cyclotella meneghiniana Kiitzing, Stephanodiscus neoastrea
Hékansson & Hickel, Aulacoseira ambigua, Aulacoseira granulata
(Ehrenberg) Simonsen, Melosira varians C. Agardh, Cymatopleura elliptica
(Brébisson) W. Smith u Gyrosigma acuminatum (Kiitzing) Rabenhorst, x
KOTOPBIM B  OTJEJNBHBIE MECSIBl TPUCOSAWHSIINCh TUAHOOAKTEPHS
Microcystis  aeruginosa, nunodutoBas Bojopochb Diplopsalis acuta
(Apstein) Entz (=Peridinium latum Paulsen) m 3010THCTas BOAOPOCIH
Mallomomas sp. (tabn. 5). DT Bojgopocian (GOPMHPOBAIN B pa3HbIE
MecsIbl oT 34 110 83 % Gmomacchl Bceit (hIrophl IIIaHKTOHA B 03Epax.

Tabmuna 5
CTpyKTypa JTOMHHHPYIOIINX 0 OHOMacce cOOOIMEeCTB (PUTOIIIAHKTOHA B
o3épax-oxnaaurensx Kamuanuckot ADC B 2017 1.,
CKOOKH — MPOIIEHT OT 00111el GnoMacchl

Mecsup\O3épa IlecbBO Yaomns
Cyclotella meneghiniana (13)
Maii Mallomonas sp. (11) Mallomonas sp. (30)

Stephanodiscus neoastrea (10) Diplopsalis acuta (18)

Aulacoseira ambigua (31) Microcystis aeruginosa (46)

ABryct Aulacoseira granulata (22) . .
g Microcystis ageruginosa(IO) Aulacoseira ambigua (19)
Aulacoseira ambigua (19) Melosira varians (45)
OKT0pB Chroomonas acuta (19) Cymatopleura elliptica (24)
Stephanodiscus neoastrea (12) Gyrosigma acuminatum (19)

[lo nmamwpiM npyrux wuccnenosateneir  (CepsikoB, 2009) mo
YUCJICHHOCTH M Ouomacce B OXJIAJUTESIX JOMHHUPOBAIM JUATOMOBBIE
BOJIOPOCIIH, JOJII KOTOPHIX B OMoMacce IUIaHKTOHA coctaBisia 78 % B
o3epe IleceBo 1 39-83 % B 03epe Y nomuis. 1lo pe3ynbpraraM coBpeMeHHBIX
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WCCIIeIOBaHMH, 101l IMaTOMOBBIX BOJIOPOCIIEH B CTPYKTYpe UHCICHHOCTH
CYIIECTBEHHO COKpaTH/Iach, B CTPYKType OHMOMAacchl UX JIOJII TakxkKe
CHU3UJIaCh, HO HE3HAUUTEIIBHO.

IlIo cpaBHenuto ¢ 2014 r. mpousomIUIO YBEIWYEHHE YHMCIEHHOCTU
¢uTOIUTAHKTOHA TPUOJM3UTENBHO B 1.5 pa3a, B To BpeMs Kak ero omomacca,
HaAIpPOTHUB, CHU3MIIACh MPAKTHYECKH B 2 pa3a, a Ha HEKOTOPHIX CTAHIUSAX — B
3 (Komumccapos, 2014). Bo3pocima poyib 30JIOTHCTBIX W JHHO(UTOBBIX
Bojlopociieif B CTpykType  coobmectB. [lpomsomio  cHuxKeHue
pa3zHooOpa3usi 1 M3MEHEHHNE COoCcTaBa JJOMUHUPYIOUINX Bojtopociielt. Eciu B
2014 r. ux HacuuteBanock 20, To B 2017 r. — 16. M3 cocTaBa JOMHHAHTHBIX
KOMIUJIEKCOB BBINAJIM MHOTHME JINaTOMOBBIE, 3€JEHBIE BOJOPOCITH U
IUAHOOAKTepHH, a HMX MECTO 3aHsUIM MPEJICTABUTENM 30JIOTUCTBIX U
TUHO(QUTOBBIX BOJOPOCIEH, a TaKKe JPYrHe TaKCOHBI W3 BBIMABIIHX
OTJIEJIOB.

B cocTaBe TBroQIIOPHI IUIAHKTOHA HBaHBKOBCKOTO
Bojloxpanwinma B aBrycre 2017 r. Obuto oOHapyxeHo 152 Buma u
pa3HOBUIHOCTH  (QUTOINIAaHKTOHA W3 9-m  ortenoB. HamGombmmm
pasHOOOpa3ueM OTIMYAIMCh 3eNEHBIE BOJOPOCIH, KOTOpBIE BMECTE C
JIMaTOMOBBIMH BOJIOPOCTSIME (hOPMUPOBATH SAPO (IOPHI U COCTABIISIITA 72
% ot obmero crnucka Bojopociei (Tabm. 6). IlomyueHHBIE pe3ynbTaTHI
MpaKTHYeCKH HE OTJIMYAIOTCS OT JMaHHBIX 3a 1973 r., Korma B cocTaBe
(GUTOIUTAHKTOHA Tpeolafaii TakKe 3eJEHBIE M TUATOMOBBIE BOJIOPOCITH
(Tapacenxo, 1977).

Tabnuua 6
CocraB ¢utonnankroHa BaHbKOBCKOTo BoJloxpaHuiuina B aBrycre 2017 r.\

Otnenst 5 Busios BHyTpuBUIOBBIX Beero % ot ob1ero
BoJOpOCIEil TAKCOHOB qucia

Chlorophyta 73 5 78 52
Bacillariophyta 29 1 30 20
Cyanobacteria 13 1 14 9
Euglenophyta 8 1 9 6
Cryptophyta 5 0 5 3
Dinophyta 5 0 5 3
Streptophyta 5 0 5 3
Chrysophyta 3 0 3 2
Xanthophyta 3 0 3 2

Bcero 144 8 152 100

Uucno TakcoHOB Ha craHmusax (yaelbHOE  pa3sHooOpaszue)
mmensioch oT 53 B KonakoBo mo 86 B ['opogne. OcHOBY pazHooOpaszust
¢dopmupoBa 3eN€HBIE W JAAATOMOBBIE BOJOPOCIH, Ha JIOJMIO KOTOPBIX
npuxoausioch ot 68 mo 85 % ot oOmero cocraBa ¢IOpHl Ha CTAHIIMSIX
uccrnenoBanms. Ha crannum be30opooBo W3 cocTaBa IUTAHKTOHA BBITAIN
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30JI0TUCTBIE BOJOPOCIH, Ha cTaHUU KOHAaKOBO — jkENTO3ENEHBIE, B YCThE
Mo1koBHCKOTO 3auBa — TUHO(PUTOBBIE U cTpenToGuTOBEIe (TadI. 7).

Yucno TakCOHOB CHMXKAJIOCh OT BEPXEHIO y4acTKa BOJOXPaHMIIUIIA
K CpeJIHEMY, IIPH 3TOM B YCThbe MOIIIKOBHUCKOTO 3aJIMBa 110 CPAaBHEHHIO COC
crannueir KoHakoBO mpow30muIo yBenw4eHHe pasHooOpasus Ha 20 %, B
OCHOBHOM 3a CUET IIMaHoOaKkTepuil U KpuUnTopuToBsIX Bojopocieit. Huke
M0 TEUYSHWIO B NPUIUIOTHHHOM yYacTKe OOraTtcTBO (IOPHI yBEITHMYHIOCH
6osee, yeM Ha 10 % MmO CpaBHEHHMIO C YCTBEM 3ajJMBa, HO YXKe€ 3a CU&T
JINaTOMOBBIX Bojiopocieit. Cxokas kapThHa HaOmojgamtaceh u B 1973 r.,
KOIJla B aBryCTe-CEHTSOpe YHCIO TaKCOHOB ObLIO NPHOIM3UTEIHHO
OJINHAKOBBIM B YCThE 3aJIMBa U JPYTUX ydyacTKax BojoxpaHwinina. OmHako,
B JIETHUH mepuoa B 30HE o0OrpeBa pazHOOOpa3ue CHUXKAIOCh H3-3a
BBICOKOM TemIepaTyphl Bojbl, kotopas gocturana 30°C (Tapacenko, 1977).
Take aBTOp yKa3pIBaeT, 4YTO B IPUIUIOTUHHOM yuacTke B 1973 r.
pasHooOpa3ue ambro(iopbl IUTAHKTOHA OBLIO HAWMEHBIIAM, Yero He
Habmroxasnock B aBrycte 2017 1.

Tabauna 7
Hsmenenue pazHooOpaszust PUTOTUIAHKTOHA O CTaHIMAM MIBaHBKOBCKOTO

BOJIOXpaHuIvia B aBrycre 2017 r.

CraHuuu oT6opa npod
OTtnenst =
BoJIOpOCIEi l'oponns | besdoponoBo | KonaxoBo Momkosickuii |\ MBarbKkoBcrkas
3aJIUB I'SC

3enéHrle 43 39 32 30 38
J[maTroMoBBIC 24 10 13 15 13
[{nanobakTepun 5 9 1 5 5
Kpunrodurossie 4 4 1 5 3
OBIIICHOBBIE 3 3 1 3 4
Jlnno¢uroBsIe 2 3 1 0 2
30710THCTHIE 2 0 2 2 2
Ctpentourossie 2 3 2 0 1
DKénTozenéusie 1 1 0 1 1

Bcero 86 72 53 61 69

OO611as YMCIEHHOCTh (PUTOIJIAHKTOHA M3MEHsIach OT 655 ThIC.K/>
B ycTthe MomkoBuuckoro 3ammBa g0 19.13 MJTH.KJT/IM° Ha  CTAHIHH
be3z6oponoBo. OcHOBY 4MCIEHHOCTH (POPMHUPOBAIH 3€JIEHBIE, TUATOMOBbIE
BOJOPOCIIH U IIUAHOOAKTEPUH, POJIb KOTOPHIX MEHSIACh B 3aBUCUMOCTH OT
cTaHuuu Habmozaenuss (puc. 5). HesHauuTenbHyl0 pojb HUrpaiu
KpUNTO(PUTOBBIE Boopocin B ['opoHe 1 ycTbe MOMIKOBHYCKOTO 3aJIHBA.

Ha cranuum I'opojgHsi MO YMCICHHOCTH JTOMHMHUPOBAIU 3eNIEHAs
Bojopocinb  Dactylopshaerium  jurissii  Hinddk,  nmanoOaktepus
Coelosphaerium kuetzingianum N&geli u xpuntomonaga Chroomonas
acuta. Ha ocrajpHBIX CTaHIMSAX COCTaB JIOMHUHAHTHBIX COOOIIECTB
dopmupoBai  IUaTOMOBasi  BoAopocib  Aulacoseira  ambigua n
nmanoOakrepun  Dolichospermum  flosaquae (Brébisson ex Bornet &

- 234 -



BecmHuk Tel'yY. Cepusi "buonozusi u skonozaus"”. 2019. Ne 2(54).

Flahault) P.Wacklin, L.Hoffmann & J.Komarek), Anabaena scheremetievi
Elenkinii u Microcystis incerta (Lemmermann) Lemmermann (ta6. 8).

lepeon bestopoaces Kanzucan lazry L

Puc. 5. CtpykTypa unciieHHOCTH GUTOTIIaHKTOHA B IBAHBKOBCKOM
BoJoxpaHuiuile B aBrycte 2017 r.

KonnuectBeHHOE pa3BuTHE BOJOPOCIEH IUIAHKTOHA OBUIO HE CTOJIb
BBICOKHMM II0 CpaBHEHHIO ¢ 1973 T., KOT1a YACIEHHOCTh KJIETOK OCTUTAJIa
59 MJIH./IM?, TIpH 5TOM JIOMHHMPOBAIN UCKIIOUUTENHHO KPYITHOPa3MEPHBIE
(GOpMBI  TMATOMOBBIX BOJOPOCIEH W MEITKOKJIETOYHBIE IMAaHOAOKTEpUH
(Tapacenxo, 1977).

Tabnuua 8
CocTaB JOMMHAHTHBIX 110 YUCIEHHOCTH COOOLIECTB (PUTOMITaHKTOHA
HBanbpkoBckoro Bomoxpanvnuma B aprycre 2017 r.,
ckoOKkH — % OT 00LIel YUCIEeHHOCTH

CraHiuu otdopa JIOMUHHUPYIOIITNE BHIbI
Dactylosphaerium jurissii (15)
Toponns Coelosphaerium kuetzingianum (11)

Chroomonas acuta (10)
Aulacoseira ambigua (27)
Dolichospermum flosaquae (14)

KonakoBo Aulacoseira ambigua (27)
Aulacoseira ambigua (18)
Anabaena scheremetievi (18)
Aulacoseira ambigua (48)
Microcystis incerta (11)

Be3bopomoso

VcT1be 3anuBa

[InoTnna

OO6mrast 6uomacca Bojmopociiell TUIaHKTOHa u3MeHsiach oT 0.25 B
ycThe MOIIKOBHYCKOTO 3amuBa 10 6.61 Mr/am® Ha cranmuu be360poaoBo.
OcHOBy OMOMAaccHl 10 BCeMY BOJIOXPAHUJIHILY (OPMHUPOBATH THATOMOBEIC
BOJIOPOCTIH, Ha JIOJIIO KOTOPBIX mpuxoauiock 60-85 % ot Bceit Ouomaccsl
(UTOITAHKTOHA. Bropocrtenennyro poIh Urpau 3eJIEHbIe,
KpUNTOPUTOBEIC, THHOPUTOBBIE BOJOPOCIH M IHaHoOakTepun (puc. 6). B
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KonakoBo u3 coctaBa aimbrodopbl BEITAIAIH KETTO3EIEHBIE BOAOPOCIH, B
ycThe MOIIKOBHUCKOTO 3aIiBa — JUHOMIAT eI THL.

CocTaB TOMHUHAHTHBIX COOOIIECTB II0 OMOMAacce Ha BCEX CTAHIIHASAX
uccienoBanus (HOPMHUPOBAIA HCKIIOUUTEHHO JTUATOMOBBIC, Ha JIOJIO
KOTOPBIX puxoamiock 41-74 % (tabm. 9).

cpecme

Puc. 6. CtpykTypa 6uomaccel GUTONIAHKTOHA B FIBAHBKOBCKOM BOJOXPaHHIIHILLE
B aBrycre 2017 r.

Tabnuua 9
CocTaB IOMMHAHTHBIX 1O GHOMacce coolIecTB (GUTOMIaHKTOHa B UBAHBKOBCKOM
BojOXpaHuiuuie B aBrycre 2017 r.
(B ckoOKax - % oT o01ei)

Cranuuu ot60pa JIoMUHUpPYIOIINE BHIBI
Fragilaria crotonensis Kitton (31)
Aulacoseira ambigua (11)
Be3boponoBo Aulacoseira ambigua (45)
Aulacoseira ambigua (45)
Aulacoseira granulata (25)
Aulacoseira ambigua (27)
Aulacoseira granulata (14)
[TnotuHa Aulacoseira ambigua (74)

I'oponus

KonakoBo

Ycrbe 3anuBa

Bbigoost. B pesynbTare NpOBEIEHHOIO HCCIIEAOBAaHUS  ObLIO
YCTAHOBJIEHO, YTO CTPYKTYpPY (DHUTOILIAaHKTOHA B BOJOEMAaX-03JIaJUTEIISX
(dopMHpOBaIM B OCHOBHOM JMAaTOMOBBIE M 3€lEHBIE BOAOPOCIU C
HE3HAYUTEJILHON POJIBIO MIMAaHOOAKTEPU U KPUIITOMOHAI.

YucnenHo B Bojie mpeodiasaiy 3enéHble, TMaTOMOBbIE BOAOPOCIU U
nuanobakrepun B VBambkoBckoM Bojgoxpanmiuiie. [lo Ouomacce
JIOMHUHHPOBAJIA TOBCEMECTHO IMATOMOBBIE BOJIOPOCIIH.

Bmustane momorpeBa B o3épax-oxmamurtensx Kammaunckoir ADC
MPOSIBUJIOCh B CHUKEHHH TaKCOHOMHMYECKOTO pa3zHO0Opa3usi aibrodiopbl
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IJJAHKTOHA, HO B BOJIE MO-IIPEKHEMY IIpeodiafaiiv 3eJIEHbIE U AUATOMOBbBIE
BOJIOPOCIIH.

B ycrbe MOIIKOBHYCKOTO 3alldBa COCTaB  (PUTOIUIAHKTOHA
HE3HAUYUTEJIbHO OTJIUYaJICS OT OCTAJbHOM YacTH BOJOXPAHIIMINA, YTO
oTMedaetcs u B pabote Tapacenko (1973).
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PHYTOPLANKTON OF COOLER-PONDS OF POWER
FACILITIES IN THE TVER REGION

A.B. Komissarov!, I.L. Grigorieva!, E.A. Chekmarioval,
V.V. Kuzovlev?
Tvankovskaya Research Station the Department
of Water Problems Institute of RAS, Konakovo, Tver Region
Tver State Technical University, Tver

The phytoplankton of the cooler lakes (Pesvo and Udomlya) of the Kalinin
Nuclear Power Station of Pesvo and Udomlya and of the Moshkovichsky
Bay of the Ivankovo Reservoir, which receives heated water from the
cooling of the turbines of the Konakovo Hydroelectric Station, was studied.
Green and diatom algae dominate in the Ivankovo Reservoir with the
secondary role of cyanobacteria. Green and diatom algae prevailed in lakes
Pesvo and Udomlya, both in numbers and in biomass. Cyanobacteria, green
and diatomaceous algae dominated numerically in the Ivankovo Reservoir,
with diatoms holding the first place in biomass.

Keywords: algal flora, phytoplankton, algae, Kalinin NPP, Pesvo, Udomlya,
Ivankovskoye reservoir, Moshkovicheskiy Bay, Konakovskaya GRES.
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