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2. The features of phytoplankton development of the Zaporizhzhia Reservoir under conditions of anthropogenic
load

Pedepar:

1. Ha cprOorogHimHbpOMY €Talli iCHyBaHH4 3alopi3bKe BOJOCXOBUIIE 3a3HA€E [IOCUIEHOTO aHTPOIIOTEHHOTO TUCKY.
[IpioputeTHMMN 3a6PyAHIOBAaYaMU SIKOTO BUCTYIIAIOTh: OpraHiuHi peYOBUHH, 6i0r€HHi peYOBUHY, BaXKKi METaJM Ta
pazmionykigy. QiTONIaHKTOH € YyTJIMBUM €JIEMEHTOM BOJHUX €KOCUCTEM, & OTXKE IepUIUM pearye Ha
3a6pyIHEHHS. AHTPOIIOT€HHE HaBaHTAXKEHHS MOXKe ITPUYMHATY 3MiHU B XIMIYHOMY CKJIaJii BOAY, BKJIIOYAI0YU
NiABUILEHHS KOHLIEHTPAllii pe4OBHUH, SIKi MOKYTb OYTH TOKCUYHUMH, 1€ IPU3BOJUTH 0 3MiH Y (QJIOPUCTUYHIN
CTPYKTYPpi (iTOIJIaHKTOHY, IIOKa3HUKIB MOT0 YACEIBHOCTI Ta 6ioMacu. JJoCHiIpKeHHsI 0COOIMBOCTEN PO3BUTKY
(iTOMIAHKTOHY B YMOBAX aHTPOIIOT€HHOT'O HAaBaHTAKEHHS [03BOJIsI€ 3pO3yMITH MEXaHiI3MU BILIMBY 3a0pyJHEHHS

Ha I[i BXXJIMBI MiKpOOPTaHi3Mu, 10 CIIPHUsIE pO3pOO1li CTPATETiil OXOPOHU Ta BiTHOBJIEHHS BOJHUX €KOCUCTEM, a



TaKOX [IPOTHO3YBaHHIO MalOyTHiX 3MiH. MeToi0 po60TH 6yJI0 BCTAHOBUTH Ta IIPOAHAJi3yBaTh OCOBJIMBOCTI
PO3BUTKY QIiTOIJIAHKTOHY Ha Pi3HUX AiNsSIHKaX 3aropi3bkOro BOJOCXOBHUINA B YMOBAX Cy4aCHOTO aHTPOIIOT€HHOT'O
HaBaHTaXEHHS. JIJ1 OCATHEHHS [1I0CTABJIEHOI METU IIPOBELEHO PETPOCIIEKTUBHUI aHaJIi3 LOCHiIKEHDb
(iTONIAaHKTOHY 3alOpi3bKOro BOLOCXOBUILA; IPOAHAJII30BAHO JIiTePaTypPHi [aHi, 00 BIUIUBY BAKKUX METAJIiB Ta
PaZlioHYKJIiIiB HA PO3BUTOK (iTOMJIAHKTOHY; BCTAHOBJIEHO TAKCOHOMIYHY Ta €KOJIOTIYHY CTPYKTYPY (iTOINIaHKTOHY
Ha pi3HMX AiNSTHKaX 3amopi3bKOro BOIOCXOBUINA; 3'SICOBAHO OCOOIMBOCTI MibKPiYHOI Ta CE30HHOI AUHAMIKU
ITOKa3HMKIB YMCEJIBHOCTI Ta 6ioMacu (PiTOIJIAHKTOHY Ha Pi3HUX AilHKaX 3alopi3bKOro BOJOCXOBUILA; NOCIIKEHO
0COOIMBOCTI PO3IIOAiNY Ta HAKONMMYEHHS BXXKUX METAJIB i PaiiOHYKIIifiB (PiTOMJIAHKTOHOM Ha Pi3HUX JAiJISTHKaX
3aropi3pKOro BOAOCXOBUIIA; IIJISIXOM IIPOBEAEHHS KOPEJALIMHOTO aHai3y MK ripoXiMiYHUMH,
TOKCHKOJIOTIYHUMH, Paio6i0sIoriYHUMM NIOKAa3HUKAMU Ta SIKICHUMU i KiJIbKiCHUMY II0Ka3HUKaMU PO3BUTKY
(iTONIAaHKTOHY, BUSIBJIEHO YMHHUKY, 1[0 BIIMBAIOTh HA PO3BUTOK (PiTOIJIAHKTOHY 3anopi3bKOro BOJOCXOBUIIA HA
Cy4acHOMY eTarli icHyBaHHS. POGOTY BUKOHAHO BiZI[IOBIZHO 1O 3arajlbHOIPUNHATHAX METOLIB riipo6ioIoriyHuX,
TOKCHKOJIOTIYHUX, Paio6ioIoriyHuK, riapoxXiMiuHUX focifKeHb. [ po3paxyHKiB Ta NOPIiBHSHHS JaHUX
BMKOPHCTaHIi 3arajlbHONPUMHATI CTaTUCTUYHI METOAU. BIPOJOBX HOCIIiIKyBaHOTO N1epiony QiTONIaHKTOH
3anopi3pKoro BojiocxoBuia 6yB rpeacrapaeHui 116 sugamu ta 119 B.B.T., o HajeXanu 1o 72 pofis, 51 poguHy, 31
nopsaxa, 11 kiacis ta 6 Bigzinis (Chlorophyta (418BT), Bacillariophyta (37 BeT), Cyanobacteria (23 BBT), Charophyta
(10 BBT) Euglenophyta (4 BT) Ta Ochrophyta (4 BBT)). BapTo BiZMiTUTH, BIPOJOBX AOCJiI)KyBaHOTO 1epiony 60
poziB, o popmyBanu 58% GrOpUCTUIHOI CTPYKTYPH PITONIAHKTOHY, OyIu NpecTaBieHi aume 1-2
IpeACTaBHUKAMY, 110 MOKE CBiIYUTH IIPO BIUIMB Ha (PITONJIAHKTOHI yIpyIyBaHHS LiJIOTO Psy €KOJIOTiYHUX
(aKTOpiB, OCTAaHHE y3TOIKYETHCS 3 JiTepaTypHUMU AHUMMU i € XapaKTePHO [1JIs1 aHTPOIOI'€HHO 3a0pyIHEHUX
BOZIOVM. BIIpo[I0BX TPhOX POKiB AOCIiIKEHHS (ITONIaHKTOHY aKBaTOPii 3a0pi3bKOro BOAOCXOBUILA, HANO1IbIIY
KiJIBKiCTb BUAIB (piKCyBanu B Ipo06ax, BiliOpaHUX B paliOHi HYDKHBOI [iZITHKY BOJOCXOBUILA Ta HA O.
MonacTtupchkuii, HalimeHuy — B CamapchKiit 3aTomi. [I1s BCix TO4oK Binoopy 39 BuAiB PitonnakTony 6ynu
crinpHuMU. B 2019 poui B yrpynyBaHHsIX (PiTONIAHKTOHY 3allOpPi3bKOr0 BOJOCXOBUILA HA BCiX [OCIiIKyBaHUX
IinsiHKax, IepeBaxkanu npeacrasHuku Bigainy Chlorophyta, Ta cranosunu Big 46% (Big ycboro pisHOMaHITTsI
ditonnankToHy), B CamapchKiii 3atoui 1o 60% — Ha HWKHIN Ainsgani Bogocxosua. B 2020-2021 pokax, 4acTka
npepncraBHukiB Chlorophyta, smeHmuinacs, 1o 30-38%, HaTOMICTb 3pocJia YacTKa rpencraBHUKIB Bacillariophyta,
Bizg 30 % B Camapcskiii 3atoui (2020 pik), no 41% B paiioni ectusansHoro npuyany (2020-2021 pp). Cnocrepiranu
TEHJIEHIIiI0 1O CE30HHOTO 30iIbIIE€HHS KiJIbKOCTI BUAIB (DITONIAHKTOHY B I1€Piof, 3 KBiTHSI 110 CEPIIEHb-BEPECEHD, B
3aJIEXKHOCTI Bifl TOUKY BifOOPY, Ta 3HMKEHHS B )KOBTHI, 110 371€6iJIbIIOT0 ITOB13aHO 31 3BMiHaMuy TeMIiepaTypu BOIM.
3rigHo eKoJIOriYHOi XapaKTepUCTUKN OCHOBY (PITOIJIAHKTOHY 3alopi3bKOTo BOJOCXOBHUINA CTAHOBUJIY TIJIAaHKTOHHI
(53% Bip, 3aranbHOI KisIbKOCTI), OMipHi (61%), 0-me3ocanpo6Hi (64%), oBibHO TeKydi (68 %), iHgudepeHTHi 10
cosoHocTi (68%) Ta pH cepenosua (50%) Buny. HaiiBuiii 3HaueHHS TOKa3HUKIB YMCEJIbHOCTI, 10 BCiX TOUKax
IocimkeHb 3adikcoBaHi IPOTAroM BereTaliltHoro ce3ony 2020 poky, 1o nepesuiysanu Taki B 2019 poniy 1,3-1,7
pasy, a nopiBHsaHO 3 2021 pokoMm - B 1,2-1,5 pa3u. 3a NOKa3HUKaAMU YMCEJIbHOCTI QiTONIaHKTOHY CIIOCTepiraau
CE30HHUI1 PO3MOJiJ, TaK MaKCMMaJbHA YU CEJIbHICTb IPOTSITOM TPbOX POKIB IOCIIKEeHb, HA BCIX TOUKAX BiOOPY
3adikcoBaHa B CEpIIHi — Ha IIOYATKy BepecHs. HaliMmeHi 3HaueHHs yncesbHiCTi (ikcyBasu y KBiTHI Ta )KOBTHI
Micsni. OcTaHHe xapakTepHO 17151 PiTONIaHKTOHY IIOMIPHOI 30HM i y3rofKyeThCs 3 MOAI6GHMMH AocigkeHHaMu [1lo
CTOCY€TbLCSI TOUOK Bifi6OPY, TO HAMBUIIY YMCEJIbHICTb IIPOTITOM IOCIiI>)KYBaHOTO [IEPiofly CIIOCTEpirany B

CamapcobKiil 3aTOL, HAMHWXKYY — B palioHi 0. MOHACTHUPCHKUIL.

2. Currently, the Zaporizhzhia Reservoir undergoes increased anthropogenic pressure. Its priority pollutants are
organic substances, biogenic substances, heavy metals and radionuclides. Phytoplankton is a sensitive element of
aquatic ecosystems, and therefore the first to respond to pollution. Anthropogenic load can cause changes in the
chemical composition of water, including an increase in the concentration of potentially toxic substances; this
leads to changes in the floristic structure of phytoplankton, indicators of its abundance and biomass. The study of
the features of phytoplankton development under conditions of anthropogenic load allows us to understand the
mechanisms of the impact of pollution on these important microorganisms, thus contributing to the development
of strategies for the protection and restoration of aquatic ecosystems, as well as the prediction of future changes.



The aim of the work was to establish and analyze the features of phytoplankton development in different areas of
the Zaporizhzhia Reservoir under conditions of modern anthropogenic load. To achieve this aim, a retrospective
analysis of phytoplankton studies of the Zaporizhzhia Reservoir was conducted; literary data on the influence of
heavy metals and radionuclides on the development of phytoplankton were analyzed; the taxonomic and ecological
structure of phytoplankton in different parts of the Zaporizhzhia Reservoir was established; the peculiarities of the
interannual and seasonal dynamics of phytoplankton abundance and biomass indicators in different parts of the
Zaporizhzhia Reservoir were clarified; the peculiarities of the distribution and accumulation of heavy metals and
radionuclides by phytoplankton in different parts of the Zaporizhzhia reservoir were investigated; by conducting a
correlation analysis between hydrochemical, toxicological, radiobiological indicators and qualitative and
quantitative indicators of phytoplankton development, the factors affecting the development of phytoplankton of
the Zaporizhzhia Reservoir at the current stage of existence were identified. The work was performed following
generally accepted methods of hydrobiological, toxicological, radiobiological, and hydrochemical research.
Generally accepted statistical methods were used for calculations and data comparison. During the studied period,
the phytoplankton of the Zaporizhzhia reservoir was represented by 116 species and 119 intraspecific taxa (IST)
belonging to 72 genera, 51 families, 31 orders, 11 classes and 6 divisions (Chlorophyta (41 IST), Bacillariophyta (37
IST), Cyanobacteria (23 IST), Charophyta (10 IST), Euglenophyta (4 IST) and Ochrophyta (4 IST)). It is worth noting
that during the studied period, 60 genera that formed 58% of the phytoplankton floristic structure were
represented by only 1-2 representatives. This may indicate the influence of several environmental factors on the
phytoplankton grouping; the latter is consistent with literature data and typical for anthropogenically polluted
water bodies. During three years of phytoplankton research in the water area of the Zaporizhzhia Reservoir, the
largest number of species was recorded in the samples taken in the area of the lower part of the reservoir and on
the Monastyrsky island; the smallest one was in the Samara Bay. For all sampling points, 39 phytoplankton species
were common. In 2019, the phytoplankton groups of the Zaporizhzhia Reservoir in all studied areas were
dominated by representatives of the Chlorophyta division, accounting for 46% of the total phytoplankton diversity
in the Samara Bay and 60% in the lower part of the reservoir. In 2020-2021, the share of Chlorophyta decreased to
30-38%, while the share of Bacillariophyta increased, from 30% in Samara Bay (2020) to 41% in the Festivalny
Wharf area (2020-2021). A seasonal increase in the number of phytoplankton species occurred between April and
August-September, varying by sampling point, with a subsequent decrease in October. This trend is mostly
associated with changes in water temperature. According to the ecological characteristics, the basis of the
phytoplankton of the Zaporizhzhia Reservoir was planktonic (53% of the total), moderate species (61%), o-
mesosaprobic species (64%), slow-flowing species (68%), indifferent to salinity species (68%) species with medium
pH tolerance (50 %). The highest rates of population indicators, at all research points, were recorded during the
growing season of 2020, which exceeded those in 2019 and 2021 by 1.3-1.7 and 1.2-1.5 times respectively. The
seasonal distribution of phytoplankton abundance was observed, so the maximum number during the three years
of research, at all sampling points, was recorded between August and the beginning of September. The lowest
numbers were recorded in April and October. The latter is typical for phytoplankton of the temperate zone and is
consistent with similar studies.
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BrnpoBaaKeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBUMH TeMaMH: 0121U108051

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)
Baacwue IlpizBumie Im's I1o-6aTbKOBI:

1. Mapenkos Osner Mukosanosud

2. Oleh M. Marenkov

KBasigikanis: . 6. 1., zou., 03.00.10

InenTudikarop ORCID ID: 0000-0002-3456-2496

JoparkoBa iHpopmawuist: https://www.scopus.com/authid /detail.uri?authorld=57817527700;
https://scholar.google.com.ua/citations?user=Ind8MIEAAAAJ&hl=ru;
https: / /www.webofscience.com /wos /author /record /40035

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: J[HINMPOBCLKMII HAlliOHALHKI yHiBEpCUTET iMeni Osecs
['onuapa

Kopg 3a €IPIIOY: 02066747

Micuesnaxon)KeHHﬂ: npocnekt l'arapina, 6yz. 72, IHinpo, JHinposcbkuil p-H., 49010, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Hukudopos Bonogumup BaneHTUHOBUY



2. Volodymyr V. Nykyforov
KBasigikanis: 1.6.u., npodecop, 03.00.16
Inentudikarop ORCID ID: 0000-0001-8917-2340

JoparkoBa iHpopMmawist: https://www.scopus.com /authid /detail.uri?authorld=43861570100;
https:/ /www.webofscience.com /wos /author /record /1138568;
https:/ /scholar.google.com.ua/citations?hl=ru&user=Obk9OGYAAAA]

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOH: KpemeHYyLbKMil HALIOHAIbHUIA YHiBEpCUTET iMeHi Muxaiina
OcTtporpancbkoro

Kopg 3a €IPIIOY: 05385631

Micue3Haxoa>KeHHS: By [Tepmorpasuesa, 6yx. 20, Kpemenuyk, Kpemenuyipkuii p-H., 39600, Vkpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBitiHHS: MiHictrepcTBo oCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im'st I10-6aThKOBI:
1. Binoyc OneHa IleTpiBHa

2. Olena P. Bilous

KBasigikamis: k. 6. 1., 03.00.17
InenTudikarop ORCID ID: 0000-0001-5229-3667

JoparkoBa iHdopmanist: https://www.scopus.com /authid /detail.uri?authorld=57203843724;
https:/ /www.webofscience.com /wos /author /record /213175;
https:/ /scholar.google.com.ua/citations?hl=ru&user=47tYwNQAAAA]

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0CO0H: IucTuTyT rizzpo6iosiorii HaiionansHoi akamemii Hayk Ykpainu
Kopg 3a €IPIIOY: 05417029

Micue3HaxoaKeHHS: npocnekT ['epoiB Craninrpaza, 6yz. 12, Kuis, 04210, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiiHHS: HaujonanbHa akaziemis HayK YKpainu

InenTudikarop ROR:

Penensentu

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. AnekceeBa AHHa AHaToiiBHa

2. Anna A. Alexeyeva

KBasiikamis: k. 6. 1., 06.03.01
ImenTudikarop ORCID ID: He zactocoyeTrbcs

JoparkoBa iHpopmawist: https:/ /www.scopus.com /authid /detail.uri?authorld=57204145288;
https:/ /www.webofscience.com /wos/author /record /478573



IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: J[HINMPOBCHKMIA HAlliOHAIbHUI yHiBEpCUTeET imeHi Osecs

'oHuyapa

Kopg 3a €IPIIOY: 02066747

MicueSHaxo,q)KeHHﬂ: npocnekt 'arapina, 6yz. 72, IHinpo, [IHinposcbkuii p-H., 49010, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Bapanoscekuit bopuc OnekcaHnpoBuy

2. Borys O. Baranovski

KBasigikamis: . 6. 1., c.u.c., 03.00.16
Inentudikarop ORCID ID: 0000-0003-0732-7447

JoparkoBa iHpopMmamist: https://www.webofscience.com/wos /author /record /1491070;
https:/ /www.scopus.com/authid /detail.uri?authorld=57216560808;
https:/ /scholar.google.com.ua/citations?user=6J9f{PkAAAAAJ&hl=uk

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: [IHINPOBCHKMII HALIOHABHUIA YHiBEpCUTeT imMeHi Onecs
l'oHuapa

Kopg 3a €IPIIOY: 02066747

Micue3Haxoa>KeHHs: npocrekr arapina, 6y, 72, Iuinpo, JIHinposckkuii p-H., 49010, Ykpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBriHHS: MiHicTepCcTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoOMOCTi

BiacHe IIpizBuie Im's I1o-6aTbKOBI Kynax Ombra Mukosnaista

TOJIOBH pajgu

Biacue IpizBume Im's Ilo-6aThKOBI Kynax Osbra MukosnaisHa

rOJIOBYIOYOTO Ha 3aciJaHHi

BignmoBizansHMil 32 HiATOTOBKY Tersana Komombap

00JIIKOBHX JOKYMEHTIB

PeecTparop VYKpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




