AHOTANIA
I'pucop’ecea I'.€. CTpyKTypHI B3a€EMO3B’S3KH allbIOYTPyHOBaHb JITOpaIl
PI3BHOTHIIHUX BOJHHMX eKocucTeM. — KpamidikamiifHa HaykoBa mMpaisl Ha IpaBax
PYKOITHCY.
Jluceprarmiss Ha 3m00yTTS HAYKOBOTO CTyHeHS JOKTOpa (imocodii 3i
cneniansHocTi 091 Bionoris (OHII bionoris. ['apo6iomnoris.) — [HCTUTYT rigpo6ioorii

HAH VYxkpainu, Kuis, 2026.

Y poOOTI BCTAaHOBJIEHO CTPYKTYPHI B3a€EMO3B'SI3KM MK BOJOPOCTSIMH PI3HUX
€KOJIOTTYHUX TPy ((ITOIUIAHKTOH, MiKpo(1TOOeHTOC Ta (iToeni(hITOH) y JITOpaIbHIN
30H1 PI3HOTUMHUX BOJHUX eKocuctem Mmicta Kuepa. JloBeneHo, 1m0 (PiTOMIAHKTOH,
MikpodiTobeHTOC Ta (hiToemniPiTOH He € 130JIbOBAHUMH Y IIPOCTOPI i yaci, a GopMyIoTh
€IMHY BOJIOPOCTEBY CHUCTEMY, SIKa XapaKTEPU3YETHCSI HASBHICTIO CIUIBHUX BHUIB Ta
MOSICHIOE MOJIIOHICTh MOKAa3HUKIB KOCT1 BOJHOTO CEPEIOBHUIIA K Y JOTUYHUX, TaK 1y
JEHTUYHUX €eKocucTeMax. JIMHamMiyHI BIACTUBOCTI (DITOIUIAHKTOHY Ta KOHTYPHHUX
yIrpynoBaHb 00YMOBJIEH1 aKTUBHOIO UM MACUBHOIO MITPAILIIE0, Y IPOLIEC] SIKOT BOJOPOCTI1
OJIHOTO yTPYIMOBAaHHS MOTOBHIOIOTH 1HIINE, 1 THM CAMHUM BIUIMBAIOTh HA TAKCOHOMIYHUN
CKJaJ, KIJIbKICHI MOKa3HUKHU (YHMCENIbHICTh, 0l0Macy), NOMIHYIOUMH KOMILJIEKC LHMX
anbroyrpynoBadb. /[l BUSBICHHS B3a€EMO3B’SI3KIB MK BOJOPOCTSIMH  PI3HUX
€KOJIOTTYHUX TPYI Y JIOTUYHUX 1 IEHTUUYHUX €KOCHUCTEMAaX 3aCTOCOBAHO KOMILJIEKCHUMN
METOJUYHUN TMiAX1Jl, OCHOBOIO SIKOTO € TapajeilbHUN OJHOYACOBUM BIAOIp MHpoO
GbiToruIaHKTOHY, MiKpodiToOeHTOCY, ¢iToemi(iTOHYy HAa KOXHIM 3 JOCTIIKYBaHHUX
CTaHIIi BOPOAOBXK PI3HUX BETETAIlIMHUX CE30HIB, BKIIOUYaroun 3uMoBuil y 2022—
2025 pp.

3a pe3yabTaTaMM KOMIUIEKCHOTO JIOCHIKEHHsSI BOJAOPOCTEH BOJHOI TOBIII Ta
KOHTYPHHUX YIPYIIOBaHb JIOBEICHO MOMAIOHICTh: TAaKCOHOMIYHOTO CKjaay (Ha piBHI
BU/IIB, BIAJIUIIB), CTPYKTYpPH albrOyrpyHOBaHb 3a MOKAa3HUKAMH PSICHOCTI, IOMIHYIOUUX
KOMIUJIEKCIB, BEJIMYMH  1HAEKCIB  CAampoOOHOCTI, TOKAa3HMUKIB 1H(QOpPMALIHHOTO
PI3HOMAHITTSI, @ TAKOXK BCTAHOBJICHO HASIBHICTh KOPENSALIMHMUX 3B’SI3KIB Ta CIUIBHUX

BU/IIB-IOMIHAHTIB, TIOKa3aHO CE30HHY JMHAMIKy Ta 3’SCOBaHO OIOTOMIYHY



NPUYPOUYEHICTh CIUIBHUX BB (ITOIJIAHKTOHY, MikpodiTobeHTOoCy, diTtoemidiToHy,
0 € OCHOBOIO CTPYKTYPHHX B3a€MO3B’SI3KIB MDK albrOyrpymOBaHHSIMH JITOPAJi
PI3HOTUITHUX BOJHHUX €KOCHUCTEM.

VY 03. BepOue (i1eHTnuHa ekocuctema) igeHtudikoBano 462 sumu (482 BBT) 3
8 BigainiB, 19 knacis, 53 mopsinkis, 92 ponun, 197 poxis, criiabHUME 3 SKUX € 142 BBT.
Pycnoga ninsaka KaHiBCbKOT0 BOIOCXOBHINA (JTIOTHYHA eKOCHCTeMa) rpecTaBiieHa 401
BugoM (416 BBT) 3 8 BimmimiB, 19 kiacis, 49 nopsinkis, 83 poxuH, 170 poiiB, BiAMOBITHO
cnutbHuMu € 101 BBT. ¥V niiomy 3a mepiojl AOCHIIKEHb y BOJOWMI Ta y BOJOTOII
BusiBiIeHO 563 Buaum (597 BBT) 3 8 BigmimiB, 21 kmacy, 56 nopsakis, 100 poaun, 223
POJIIB.

JloBeIeHO CBOEPIIHICTh BUIOBOTO CKJIaay BOJOPOCTEBUX YIPYNOBaHb KOXKHOI 3
JOCIIKEHUX BOJHUX EKOCHUCTEM, IO XapaKTEPHU3yBAIHMCS OKPEMHUMHU KJIaCTEpaMH
MIPEACTABICHUMHE AJIbIOYTPYHOBAHHSAMHA JICHTHYHOI Ta JOTHYHOT €EKOCUCTEM MK SKUMHU
koeoirient Cepercena (Ks) < 0,5. Takok oTpruMaHi pe3ysIbTaTd CBiq4aTh PO MOAIOHICTD
MK BOJOPOCTSIMU PI3HHUX E€KOJOTIYHUX TPYI K y 03€pl, TaK 1 y PyCJOBIi AUIAHII
KaniBcpkoro BojocxoBuia. BcTaHoBiaeHO, 110 pPiBEHh BHIOBOI IMOAIOHOCTI MIX
MikpogitobeHTocoM Ta itoemiditonom Oy Bummm (Ks = 0,62 y Bogoiimi ta Ks = 0,57
y BOAOTOL), HUK MK (DITOIUIAHKTOHOM Ta KOMIOHEHTAMH KOHTYPHHUX YIPYIOBAaHb
(Ks<0,5). Sk y neHTWYHIiH, Tak 1 y JIOTHYHIH eKocHucTemax MikpodiToOeHTOC Ta
¢itoeniiToH OyIM MpeCTaBIeH! HalOIBIIOW KIIBKICTIO CIUIBHUX BBT (254 Ta 174
BBT BIJIITOBIJIHO).

Ha ocHOBI npoBeneHUX AOCIIIKEHb JOBEJAEHO, 10 MO1I0HICTh TAKCOHOMIYHOTO
CKJIaay (PpiTOMIaHKTOHY, MIKpO(}iTOOEHTOCY Ta hiToemi(ITOHY € XapaKTEPHOIO 03HAKOIO
CTPYKTYpPHHMX B3a€MO3B’SI3KM MDK IIMMH €KOJIOTIYHUMHU TpyIlaMH BOJOPOCTEH 1
npejCTaBicHa MOJioMiHAHTHUM KoMmiuiekcoMm: Bacillariophyta — Chlorophyta —
Cyanobacteria. BopHo4yac CBO€pIAHICTE BHUIOBOIO CKJIALy alblOYIpyNOBaHb
PI3HOTUITHUX BOJHUX EKOCHCTEM BHU3HA4Yajgach THUM, IO Y JICHTUYHINA €KocHCTeMi
daopuctuyHa cTpykrypa dopmyBanacs nepeBakno Bacillariophyta (diTomnankTon —
25%, mikpodiTodbenToc — 42%, ditoemiditon — 43% BianosiaHo) 1 Chlorophyta (41%,
29%, 30%), a y notuuniii — Bacillariophyta (36%, 61%, 60%).



BaxinBoro  0coONMBICTIO  03€pHOTO  (QITOIJIAHKTOHY, MIiKpo(iTOOEHTOCY,
¢iToeniiTony Oyi0 Te, 110 BOHU XapaKTepu3yBailucs OiIbIl pizHOMaHiTHO Bix 1- 10%
Cryptista, Miozoa, Charophyta, Ochrophyta, Euglenozoa, Boguouac y pycioBiii QiIsHIL
— B ocHoBHOMY Ochrophyta, Cryptista, Euglenozoa. OcHoBy diopucTudHOro 6araTtcTaa
CHITPHUX BHUIIB BojoWimu mpencraBieHo mepeBaxHo Chlorophyta (38%)
Bacillariophyta (32%), HaTroMicTh BOJOTOKY — B ocHOBHOMY Bacillariophyta (58%).

BusBneno, mo  cmutbHUMH IS (DITOIUIAHKTOHY,  ¢itoemidiToHy,
MIKpO(ITOOEHTOCY JEHTHYHOI €KocucTeMH € 142 BBT cepel SKUX TepeBakalu
TIaHKTOHHI hopmu (69%), MEHIIIOIO YaCcTKOIO XapakTepu3yBanucs nepudirorHi (16%0)
ta OeHTOoCHI (15%). V nmotmuHili ekocuctemi iaeHTH(dikoBaHO 101 CHUIBHHI BBT
MPEJCTaBICHU B OCHOBHOMY INIAaHKTOHHUMM (47%) Ta 6enTocHuMHU (36%) dpopmamu,
a nepudiToHHUMH — cyTTeBO MeHIe (17%). B oMy, CBOEpIAHICTS BUIOBOTO CKIIATY
aNbroyrpyrnoBaHb 3a O10TOMIYHOIO NPUYPOUYEHICTIO MOJIATAE B TOMY, 1110 CHUIbHI BUIX
¢iTorutankToHY, (iToemipiToHy, MIKpO(hITOOEHTOCY BOJIOWMHU XapaKTEPU3YIOThCS
NepeBaKHO MJIAHKTOHHUMHU (DOpMaMu, BOJOTOKY — IJIAHKTOHHUMHU Ta OEHTOCHUMH.

AHani3 ce30HHOI JUHAMIKH CIUJIBHUX BUIIB 03. BepOHe moka3as, 110 y JIITHBO-
OCIHHIHM mepioa HaOLIbIny YacTKy BHAIB ckiamaroTh Chlorophyta (48%-50%), y
3uMoBo-BecHsHHN — Bacillariophyta (62%-46%). HatomicTh chiibHI BUAH PYCIIOBOi
JUJSTHKY BOJOCXOBHINA Y 3UMOBO-JITHINA MepioJ OyJud MPeACTaBIeHI B OCHOBHOMY
Bacillariophyta (64%-83%), i TiIbki BOCEHM 3HA4HO 3pocTaia yactka Cyanobacteria
(62%). BcranoBneHo, 110 B 3MMOBUI MEPioj] CYTTEBO 3MEHINYETHCS YacTKa CIIIBHUX
BuaiB 13 Cyanobacteria, Chlorophyta ta 36inbmyerscst — Bacillariophyta. Kinbkicts
CHUJIBHUX BUJIIB aJbIOYTPYIMOBaHb JOCHIKYBAHUX BOJHUX €KOCHUCTEM 3aJICKHUTh BiJl
Ce30Hy Ta ablOTMYHMX YMHHMKIB, 30KpeMa Teuli, 3MIHM PIBHS BOJM, 1HTEHCUBHOCTI
MepeMilTyBaHHs BOJAHUX Mac, TEMIEPATYPHOTO PEKUMY Ta 1HIIUX.

JloBeaeHo, MmO y JIGHTHUYHIM E€KOCHUCTEMI CTPYKTypa (ITOIUIAHKTOHY,
MikpodiTobeHTocy, ¢itoemiiToHy 3a TMOKa3HUKAMHU PACHOCTI  (OPMYETHCS
Cyanobacteria—Bacillariophyta—Chlorophyta, a y moruuniii — Cyanobacteria—
Bacillariophyta. ®@itorankTon Ta ditoemidiToH npeacTaBiIeHi BUIMMHA MTOKA3HUKAMU

KUTbKICHOTO PO3BUTKY Y BOAOWMI, HI’K Y BOJOTOKY. Tak, YMCeNbHICTh (PITOMIAHKTOHY Y



o3epi komuBanach y Mmexax 2157,0-1817456,0 tuc. xn/nm3, Giomaca — 0,60-66,86
mr/mm3, y Bogotoui — 12654,0-571734,0 tuc. xi/mm3, 0,37-61,80 mr/nm® BigmosigHo.
UucenpHicTh (QiTOCMmipITOHY Yy BOAOWMI KonMBamuch y Mexax 457,2-33154,0
tuc. k1/10 cm?, Giomaca — 0,05-55,32 mr/10 cm? y Bogoroui — 50,4-20833,0
tc. k1/10 cm?, 0,06-12,14 mr/10 cm? Bigmosimno. Hatomicts MikpodiToGeHTOC
BOJIONMMH XapaKTepH3yBaBcs O1IbIIMMU HoKa3HUKamu 6iomacu — 0,20-28,21 mr/10 cm?,
a BOJIOTIK uKcenbHOCTI — 667,2—112181,0 tuc. xi1/10 cm?.

BcranoBineHo, 110  COUTBHWUMH ~ BHJIAMH  JIOMIHYIOUOTO  KOMIUICKCY
alproyrpynoBanb 03. BepOne Oymu: Limnothrix redekei, Microcystis pulverea,
Anagnostidinema amphibium, Planktothrix agardhii, pycimoBoi ginsaku — Microcystis
pulverea.

BusBneHo, 1mo SKiCTh BOJHOTO  cCepeloBUIAa 3a  (DITOMJIIAHKTOHOM,
¢piToenipiToHOM, MIKpO(DITOOEHTOCOM SIK y JICHTUYHIN, TaK 1 y JOTUYHINA €KOCHCTEMAX
xapakrepuzyBanacs sk 3, B"-me3ocanpoOHa 30Ha 3 IHIAEKCAMH CaPOOHOCTI Y BOAOWMI
y mexax 1,24-2,54, y Bomoromi — 1,28-2,21. CXoXicTh MOKa3HUKIB CampoOOHOCTI
00yMOBJIEHA HASBHICTIO CMUIBHUX 1HAMKATOPHUX BUJIIB allbIOYIPYHOBaHb 1 3a Mepiojl
JOCIIKEHb y o03epl iAeHTudIKoBaHO 78 Takux BHUIIB s  (PITOIIIAHKTOHY,
MikpodiTobenTocy, ¢itoeniiToHy, y pycioBiil auigHimi — 66 Buai. Ilpuknagamu
CHUTBHMX 1HAUKATOPHHUX BUIIB JIOCIIHKEHUX albroyrpymnoBaHb Bogoimu €: Limnothrix
redekei, Planktothrix agardhii, Gogorevia exilis, Gomphonema parvulum, Epithemia
sorex, Snowella rosea, Snowella lacustris, Fragilaria crotonensis, Cymbella cistula,
Encyonema elginense, Encyonema leibleinii, Rhoicosphenia abbreviata,
Trachelomonas intermedia, Trachelomonas volvocina, Tetrastrum elegans, Ceratium
hirundinella, Halamphora veneta. Bogorik 6yB npencrasienuii: Microcystis pulverea,
Merismopedia tenuissima, Planothidium rostratum, Karayevia rostrata, Asterionella
formosa, Craticula halophila, Melosira varians, Surirella librile, Coelosphaerium
kuetzingianum, Microcystis aeruginosa, Microcystis wesenbergii, Dolichospermum
flosaquae, Caloneis silicula, Nitzschia paleacea, Pediastrum duplex, Chrysococcus

rufescens, Kephyrion moniliferum.



Jlis po3mMpeHHsT METOJOJOTIYHUX MIAXOAIB Yy BCTAHOBJIEHHI CTPYKTYPHHX
B3a€MO3B’A3KIB MK BOJOPOCTSIMH PI3HHUX EKOJOTIYHHUX TPYyN 3aCTOCOBAHO 1HJEKC
iHpopMmariiiHoro pisHomaHiTTs lllenHona (A, Hs). BusiBieHo npsiMy CTaTHCTUYHO
JOCTOBIPHY KOPEJISIIHHY 3aIe)KHICTh Midk TokazHukoM [llenHona (Hn) iTorraHkToHy
i Mikpoditobenrtocy y snentuuniit (r = 0,701, p = 0,008) Ta y mornusiii (r = 0,619,
p =0,01) ekocucremax.

3’scoBano, mo koedimienTu Bapiamii (Cv, %) ingekcy lllennona (Hn, Hs)
ditommankToHy, MikpodiToOeHTOCY, (iToenidiToHy y Bomoimi ckiananu 27-44%
(Hn), 16-29% (Hg), a y Bogoromi (77-113%, 19-49% siamosigHo). bimbin BHCOKI
koe(imienTn Bapiauli noka3zHuka I[lIeHHOHa BCIX TPbOX albrOYrpyNnoOBaHb JOTUYHOI
€KOCHUCTEMHU OOYMOBIIEGHO B OCHOBHOMY OJIIIO-, MOHOJOMIHAHTHICTIO. BonHouac
JICHTHYHA €KOCHCTEeMa TMPEACTaBIICHA MEPEBAKHO MOJIAOMIHAHTHOIO CTPYKTYpOIO, /1€
inaekcu llleanona H >2 (611/ ex3; 61T/Mr).

TakuM 4YMHOM, pe3yJbTaTH KOMIUIEKCHUX JIOCHIIKE€Hb (PITOTUIAHKTOHY,
MiKkpo(diTo6eHToCy, GiToeni(hiTOHy JEHTUYHOI Ta JJOTUYHOI €KOCUCTEM IMOKa3ald, 110
BOJIOPOCTEBI YIPYNOBaHHS XapaKTEpU3YyBaJUCs CTPYKTYPHUMH B3a€EMO3B’SI3KAMHU, K1
00yMOBJIIOIOTH MOAIOHICTh: TAKCOHOMIYHOTO CKJIAy Ha Pi3HUX MAOJISIX TAKCOHOMIYHOT
lepapxii (BIIAUL, BUO), CTPYKTYpU aiblrOyrpynoBaHb 3a MOKa3HUKaMHU PSCHOCTI,
dbopMyBaHHS TOMIHYIOUMX KOMIUICKCIB, BEJIMUMH 1HJICKCIB CalpOOHOCTI, MOKa3HHKIB
1H(OPMAIIHOTO PI3HOMAHITTS, @ TAKOXK HASIBHICTh KOPEJALIMHUX 3B’ S3KIB, CIIUIBHUX
BU/IIB, OCOOJIMBOCTI CE€30HHOI JMHAMIKU Ta O10TOMIYHOI MPUYPOUYEHOCTI TaKUX BUIIB
PI3HOTHIIHUX BOJHUX eKkocucTeM. [IpoBeneHe mnapanenbHe OJHOYACOBE BHUBYEHHS
(ITOTUIAHKTOHY,  MIKpoQiToOeHTOCy,  (iTOEm@ITOHY MIATBEPAUIIO  HAABHICThH
CTPYKTYPHUX B3a€EMO3B’SI3KIB MDK IIMMH €KOJIOTIYHUMH TpPyHamMu Ta CBOEPIIHICTH
BUJOBOTO CKJIaAy alblrOYrpynoBaHb KOXKHOI BOJHOI eKocucTteMu. PesynbraTu
JTOCITIDKEHb BOJOPOCTEH PI3HUX EKOJOTIYHMX TPy, SK BAXJIMBUX KOMIIOHEHTIB
aBTOTPO(MHOI JIaHKM, MOXYTh OyTH BHKOPHCTaHI TIPH TMOJAJIBIIOMY BHBYEHI
KOHTHUHEHTAJIBHUX BOJOWM 1 BOJOTOKIB YKpaiHu. Takox HOBEACHO, IO JJIs OI[IHKU

BOAHOI'0 CCpecaoBHUIIA JICHTUYHOI 4YM JIOTUYHOI €KOCHCTEM MOKHaA 3aCTOCOBYBATH



carpo010JIOT1YHI XapaKTEPUCTUKH OJTHOTO 3 JOCIIPKEHUX aJIbIOyTPYyNOBaHb, OCKLIBKH

KOXHE 3 HUX MOKe OyTH penpe3eHTaTHBHUM IMOKa3HUKOM SIKOCT1 BOJTHOTO CEPEIOBHILIA.

Knrouoei crnosa: dpitonnanktoH, MikpodiTodeHToc, GpiToeniHiToH, JOTUYHI Ta JISHTUYHI
€KOCHCTEMHU, CIIbHI BUIU, O10TOMIYHA IPUYPOUCHICTh, KOHTYPHI YIPYITOBaHHS, 03€PO

BepOne, pycnoa ainsaka KaHiBCHKOTO BOJOCXOBHIIIA.

ABSTRACT

Hrygor’yva. A. Structural relationships of littoral algal communities in different
types of aquatic ecosystems. — Qualifying scientific thesis in manuscript form.

Thesis for the degree of Doctor of Philosophy in the specialty 091 Biology (Field
of Study: Biology. Hydrobiology.) — Institute of Hydrobiology of the National Academy
of Sciences of Ukraine, Kyiv, 2026.

This study identifies structural relationships among algae of various ecological
groups (phytoplankton, microphytobenthos, and phytoepiphytes) in the littoral zone of
various types of aquatic ecosystems in the city of Kyiv. It has been demonstrated that
phytoplankton, microphytobenthos, and phytoepiphytes are not isolated in space and
time, but rather form a single algal system characterized by the presence of shared
species, which explains the similarity in water quality indicators in both lotic and lentic
ecosystems. The dynamic properties of phytoplankton and contour communities are
determined by active or passive migration, during which algae from one community
replenish another, thereby influencing the taxonomic composition, quantitative
indicators (abundance, biomass), and the dominant complex of these algal communities.
To identify the relationships between algae of different ecological groups in lotic and
lentic ecosystems, a comprehensive methodological approach was applied, based on the
parallel, simultaneous sampling of phytoplankton, microphytobenthos, and
phytoepiphyton at each of the study sites throughout various growing seasons, including
the winter of 2022-2025.



Based on the results of a comprehensive study of phytoplankton and contour
communities, similarities were demonstrated: taxonomic composition (at the species
and phylum levels), the structure of algal communities in terms of abundance, dominant
complexes, saprobity index values, and information diversity indices, as well as the
presence was established of correlations and shared dominant species; the seasonal
dynamics were demonstrated, and the biotopic preferences of shared species was
determined, which forms the basis for the structural relationships between algal
communities in the littoral zones of different types of aquatic ecosystems.

In Lake Verbne (lentic ecosystem), 462 species (482 infraspecies taxa) have been
identified, belonging to 8 phyla, 19 classes, 53 orders, 92 families, and 197 genera, with
142 taxonomic units shared among them. The riverine zone of the Kaniv Reservoir (lotic
ecosystem) is represented by 401 species (416 infraspecies taxa) from 8 phyla, 19
classes, 49 orders, 83 families, and 170 genera, with 101 individuals shared among them.
In total, over the course of the study, 563 species (597 infraspecies taxa) from 8 phyla,
21 classes, 56 orders, 100 families, and 223 genera were identified in the lake and the
watercourse.

The uniqueness of the species composition of algal communities in each of the
studied aquatic ecosystems was established; these ecosystems were characterized by
distinct clusters represented by algal communities of lentic and lotic ecosystems,
between which the Serensen’s similarity index (Ks) was less than 0.5. The results also
indicate similarities between algae of different ecological groups, both in the lake and
in the riverine zone of the Kaniv Reservoir. It was found that the level of species
similarity between the microphytobenthos and the phytoepiphyton was higher (Ks = 0.62
in the lake and Ks = 0.57 in the watercourse) than between the phytoplankton and the
components of the contour communities (Ks <0,5). In both lentic and lotic ecosystems,
microphytobenthos and phytoepiphyton were represented by the largest number of
shared taxa (254 and 174 taxa, respectively).

Based on the studies conducted, it has been demonstrated that the similarity in the
taxonomic composition of phytoplankton, microphytobenthos, and phytoepiphyton is a

characteristic feature of the structural relationships among these ecological groups of



algae and is represented by a polydominant complex: Bacillariophyta—Chlorophyta—
Cyanobacteria. At the same time, the distinctiveness of the species composition of algal
communities in different types of aquatic ecosystems was determined by the fact that in
the lentic ecosystem, the floristic structure was dominated by Bacillariophyta
(phytoplankton — 25%, microphytobenthos — 42%, phytoepiphyton — 43%, respectively)
and Chlorophyta (41%, 29%, 30%), while in the lotic ecosystem, it was dominated by
Bacillariophyta (36%, 61%, 60%).

An important feature of the lake’s phytoplankton, microphytobenthos, and
phytoepiphyton was that they were characterized by a greater diversity of Cryptista,
Miozoa, Charophyta, Ochrophyta, and Euglenozoa (1-10%), whereas in the riverine
zone — mainly Ochrophyta, Cryptista, and Euglenozoa. The floristic richness of the
shared species in the lake was dominated by Chlorophyta (38%) and Bacillariophyta
(32%), whereas in the watercourse, it was dominated by Bacillariophyta (58%).

It was found that 142 infraspecies taxa were common to the phytoplankton,
phytoepiphyton, and microphytobenthos of the lentic ecosystem, among which
planktonic forms predominated (69%), while periphytic (16%) and benthic (15%) forms
accounted for a smaller proportion. In the lotic ecosystem, 101 shared species were
identified, represented mainly by planktonic (47%) and benthic (36%) forms, with
periphytic forms accounting for a significantly smaller proportion (17%). Overall, the
distinctiveness of the species composition of algal communities based on their biotopic
preferences lies in the fact that the shared species of phytoplankton, phytoepiphyton,
and microphytobenthos in the lake are predominantly planktonic forms, while those in
the watercourse are planktonic and benthic.

An analysis of the seasonal dynamics of shared species in Lake Verbne showed
that during summer and autumn, Chlorophyta accounted for the largest proportion of
species (48%-50%), while during winter and spring, Bacillariophyta accounted for the
largest proportion (62%-46%). In contrast, the shared species in in the riverine zone’s
during the winter—summer period were mainly represented by Bacillariophyta (64%-—
83%), and only in autumn did the proportion of Cyanobacteria increase significantly

(62%). It has been demonstrated that during the winter period, the proportion of shared



species belonging to Cyanobacteria and Chlorophyta decreases significantly, while that
of Bacillariophyta increases. The number of shared species among algal communities in
the studied aquatic ecosystems depends on the season and abiotic factors, including
currents, changes in water level, the intensity of water mixing, temperature conditions,
and others.

It has been proven that in a lentic ecosystem, the structure of phytoplankton,
microphytobenthos, and phytoepiphyton, according to abundance indicators, is
dominated by Cyanobacteria—Bacillariophyta—Chlorophyta, whereas in a lotic
ecosystem, it is dominated by Cyanobacteria—Bacillariophyta. Phytoplankton and
phytoepiphyton exhibit higher levels of quantitative development in the lake than in the
watercourse. Thus, the phytoplankton abundance in the lake ranged from 2157.0 to
1817456.0 thousand cells/dm?*, with biomass ranging from 0.60 to 66.86 mg/dm?, in the
riverine zone — 12654-571734.0 thousand cells/dm® and 0.37-61.80 mg/dm?,
respectively. The phytoepiphyton abundance in the lake ranged from 457.2 to 33154.0
thousand cells/10 cm?, with biomass ranging from 0.05 to 55.32 mg/10 cm?, in the
watercourse — 50.4-20.833 thousand cells/10 cm?, and 0.06-12.14 mg/10 cm?,
respectively. In contrast, the microphytobenthos of the lake was characterized by higher
biomass values — 0.20-28.21 mg/10 cm? — while that of the watercourse was
characterized by higher abundance — 667.2—-112.181 thousand cells/10 cm?,

It was found that the shared species of the dominant complex of algal
communities of Lake Verbne were: Limnothrix redekei, Microcystis pulverea,
Anagnostidinema amphibium, Planktothrix agardhii, and in the riverine zone —
Microcystis pulverea.

It was found that the quality of the aquatic environment, as assessed by
phytoplankton, phytoepiphytes, and microphytobenthos in both lentic and lotic
ecosystems, was characterized as a ', B"-mesosaprobic zone, with saprobity indices in
the lake ranging from 1.24 to 2.54, and in the watercourse — 1.28-2.21. The similarity
in saprobity indices is due to the presence of shared indicator species within algal
assemblages; during the study period, 78 such species were identified in the lake for

phytoplankton, microphytobenthos, and phytoepiphyton, and 66 species were identified



in the watercourse. Examples of the shared indicator species found in the studied algal
communities of the lake include: Limnothrix redekei, Planktothrix agardhii, Gogorevia
exilis, Gomphonema parvulum, Epithemia sorex, Snowella rosea, Snowella lacustris,
Fragilaria crotonensis, Cymbella cistula, Encyonema elginense, Encyonema leibleinii,
Rhoicosphenia abbreviata, Trachelomonas intermedia, Trachelomonas volvocina,
Tetrastrum elegans, Ceratium hirundinella, Halamphora veneta. The watercourse was
represented: Microcystis pulverea, Merismopedia tenuissima, Planothidium rostratum,
Karayevia rostrata, Asterionella formosa, Craticula halophila, Melosira varians,
Surirella librile, Coelosphaerium kuetzingianum, Microcystis aeruginosa, Microcystis
wesenbergii, Dolichospermum flosaquae, Caloneis silicula, Nitzschia paleacea,
Pediastrum duplex, Chrysococcus rufescens, Kephyrion moniliferum.

To expand methodological approaches for establishing structural relationships
between algae of different ecological groups, the Shannon information diversity index
(Hn, Hg) was applied. A direct, statistically significant correlation was found between
the Shannon index (Hn) of phytoplankton and microphytobenthos in lentic (r = 0.701,
p =0.008) and lotic (r = 0.619, p = 0.01) ecosystems.

It was found that the coefficients of variation (Cv, %) for the Shannon index (H,
Hg) of phytoplankton, microphytobenthos, and phytoepiphyton in the lake varied within
27-34% (Hn) and 16-29% (Hg), and in the watercourse — 77-113% and 19-49%,
respectively. The higher Shannon coefficients of variation for all three algal groups in
the lotic ecosystem were primarily due to oligodominance and monodominance. At the
same time, the lentic ecosystem is characterized primarily by a polydominant structure,
with Shannon indices H > 2 (bits/cell; bits/mg).

Thus, the results of comprehensive studies of phytoplankton, microphytobenthos,
and phytoepiphyton in lentic and lotic ecosystems showed that algal communities were
characterized by structural relationships that accounted for similarities in: taxonomic
composition at various levels of the taxonomic hierarchy (phylum, species), the structure
of algal communities in terms of abundance, the formation of dominant complexes,
saprobity index values, information diversity indicators, as well as the presence of

correlations, shared species, and the characteristics of seasonal dynamics and biotopic



preferences of such species in different types of aquatic ecosystems. A parallel,
simultaneous study of phytoplankton, microphytobenthos, and phytoepiphyton
confirmed the existence of structural relationships among these ecological groups and
the uniqueness of the species composition of algal communities in each aquatic
ecosystem. The findings of research on algae of various ecological groups, as important
components of the autotrophic level, can be used in further studies of continental water
bodies and watercourses in Ukraine. It has also been demonstrated that the
saprobiological characteristics of one of the studied algal communities can be used to
assess the aquatic environment of lentic or lotic ecosystems, since each of these
communities can serve as a representative indicator of aquatic environmental quality.

Keywords: phytoplankton, microphytobenthos, phytoepiphyton, lotic and lentic
ecosystems, shared species, biotopic preferences, contour communities, Lake Verbne,

the riverine zone of the Kaniv Reservoir.
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