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Kpueowesa-3axaposa O.M. JliatomoBi Bogopocti IloTaBcbKOPIBHMHHOTO
aabroguaopucTuyHoro paiony (Ykpaina). — Kpamdikamiiina HaykoBa mpais Ha

paBax pyKOIHCY.

Hucepraiisi Ha 3100yTTS HAyKOBOTO CTyIMeHs mokTopa (imocodii 3a
cnetiasibHIicTIO 091 «biomorisy. — [HcTuTyT 60Taniku iM. M.I'. Xonognoro HAH

Ykpainu, Kuis, 2020.

HucepraiiitHa po6oTa npucBsiYeHa BUBYCHHIO (hJIOPUCTUKO-TAKCOHOMIYHOTO
pPI3HOMAHITTS ~ J1aTOMOBHUX  BOJOpocTed  BojoiiM  I[lonTaBCchbKOPIBHUHHOTO
anpropnopuctuyHoro  pariony  (IIPAP),  i#ioro  ekonoro-reorpadiuHoi
XapaKTEPUCTUKH, TUTIOJIOTIYHOTO PO3MOJILITY Ta CO30JIOTTYHUX OCOOIMBOCTEHM.

3a pe3yibTaTaMd MPOBEICHUX JOCHIKEHb, y Bojoimax I[IPAP nHamu
3apeectpyBano 601 Bua (629 BBT, BpaxOBYIOYHM HOMEHKJIATYpHUN THI BHIY)
JI1aTOMOBHX BOJOPOCTEH, 110 HaJlexKaTh 10 4 kiaciB, 17 nopsnakis, 38 poaun ta 87
poniB. I3 BpaxyBaHHSIM JaHUX JIITEpaTypH, 3arajibHe 4ucio aiatomein — /06 BuiB
(757 BBT). Beranosneno, mo 392 Bumau (402 BBT) € HOBUMH 3HAXiJAKaMH IS
teputopii [IPAP, 3 sxkux 185 (192) — nHoBi mis ¢uiopu Ykpainum, 269 (277) —
JlicoctenoBoi 30 Ykpainu, 319 (327) — JliBobepexnoro Jlicoctery.

[TpoBimHe Micue 3a umciaoM BB Tocigae kiaac Bacillariophyceae,
MPEACTaBHUKU SKOTO JOMIHYIOTh Ha PiBHI MOPSAAKIB, poauH Ta poaiB. Cepen 15
NPOBIAHUX POJIUH Tepir Micus mocizarote Gomphonemataceae, Bacillariaceae,
Cymbellaceae i Naviculaceae, Pinnulariaceae rta Stauroneidaceae, y xotpux
30cepemkeHo 57.2 % Bij 3araibHOTO PI3HOMAHITTS 11aTOMOBUX BOJIOPOCTEH.

BusiBneHo HepiBHOMIpHUI PO3IMOALT BUIOBOTO CKJIAAy JiaTOMEN 3a TUTIAMU
BOJIONM Ta MOKa3aHo, 1110 HaOJIbIlIa KITbKICTh BUIB BiacTUBa piukam (584 Buau/
612 BBT), a HaliMEHIIIA Ta, IPAKTHYHO, OJHAKOBA — CTaBKaM mpupoaHoro (260/ 267)

Ta mwrydHoro (238/ 241) noxomxenus 1 6onotam (232/ 234). Haitbaratmumu 3a



KUIBKICTIO BUAIB BUsiBUIAach p. Bopckima (461/ 481, a HallOigHIIMM — CTAaBOK 2 B
oKOJUIsIX ¢. Mukinbcbke (23 Buau). BigzHadeHa CBO€pIAHICTh Ta TUIOJOTIYHA
BHUJIOBa CHEIU(IYHICTS JOCTIKEHUX BOJOWM: 220 TaKCOHIB JiaTOMEH 3HaMeHI
HaMH BUKJIIOYHO Y piuKax, 6 —y 0050Tax, 4 — y cTaBKax MITY4HOTO Ta 3 — y CTaBKax
IPUPOIHOTO MOXO0KEHHs. [lopiBHSIIbHUM aHai3 A1aTOMOBHUX BOAOPOCTEH BOJIOIM
PI3HOTO THUITY, 3aCBITYUB, IO CTOSYl BOJOMMHU € HAUMOIOHIIIMMHU MK COOOIO 3a
BUJIOBUM CKJIQJIOM JIOCITIPKEHO1 TPYITA BOJIOPOCTEH Ta BKIIFOUAIOTHCS Y Hall0araTiry
3a  KUIBKICTIO BHUIIB Quiopy piuok. Taka 0coOJMBICTH TIOB’s3aHa 3
MICIIE3HAXO/DKCHHSIM IMX BOJOWM, HASBHUM YU OIMOCEPEIKOBAHUM 3B’SI3KOM 13
PYCJIOM 1 3arajibHOIO MPUHAJICIKHICTIO 0 0aCEMHIB TOCTIKYBaHUX PIYOK.
Posrnsinyro  exonoro-reorpadiuHi  OCOOJMBOCTI  BHJIOBOTO  CKJIAIY
niaromoBux Boaopocrteil [IPAP. BecranoieHo, 1o nepeBaxarouyuMu Ha TEPUTOPIi
JOCIIJKEHHSI € BHAU-KocMomomtu (66.9% Bij 3arajJbHOrO 4uciia TaKCOHIB 3
HasBHOW iH(poOpMaIli€elo mpo mommpeHHs). [Ipore, BpaxoByrurn ToW (akT, IO
KOCMOIIOJIITU HE € 1HAMKaTopaMu OloreorpadiuHuX OCOOJMBOCTEN BUIIB
(ITpomkuna-JlaBpenko, 1963), 1iIKOM OYEBUIHUM € T€, III0 B PET10HI BUBYEHHS €
HaNCIPUATIMBINI YMOBH JUIsl PO3BUTKY IpeacTaBHUKIB ['onapkTuku. Po3noain 3a
€KOTOMaMH HE € pIBHOMIPHUM: HaWpI3HOMAHITHINIE TMPEACTaBICHAa Tpymna
nepuditony (93.8%), nemo Menme — 6eHtocy (82.1%) ta mmankrony (80.1%).
[lepeBaxkatouMMu y TJIaHKTOH1, OEHTOCI Ta NEPUPITOHI BUCTYIUIU MPEICTABHUKH
kiaacy Bacillariophyceae. Bim3nadeHo €KOTOMIYHY MPUYPOUYCHICTh JlaTOMEH
nociipxeHoi guopu — 59, 17 1 10 BuaiB, XapakTepHUX BUKIIIOUHO AJIs1 IEpUITOHY,
OeHTOCY Ta IUIAaHKTOHY BiAmoBigHO. [lepeBakatoumMu, 3a BIJHOIICHHSM JI0
raJloOHOCTI, BUSBWINCH BHAH-iHAUDepeHTH (68.4 % Big 3araibHOI KiTBKOCTI
IHIUKATOPIB TaJOOHOCTI), IO € XapaKTepHUM [Jisi MpiCHUX BoJ. YucenbHa
MIPE/ICTABIICHICTH COJICTIOOHUX BUIIB (3arasioMm 27.6 %) Kopemtoe 13 TiApOXiMIYHUMU
ocobmmBocTtsmu Teputopii [IPAP, mist rpyHTIB sIKOT XapakTepHE CO0BO-Cyb(aTHE
3aconeHHst (Bunapuyk, XinbueBchkuid, 2010). Cepen inmukaropisB pH Boau
HaW4YHCeIbHIIIe TpeacTaBiacH] ankamdiasHi BUau (52.5 % Bix 3aranbHO1 KUIBKOCTI

IHAMKATOPIB), 1IO0 CBIAYUTH mpo 3amyxeHHs Box [IPAP. V BinHomenHi 10



TpodHOCTI — omiro-me3zorpodu (31.7 %) Ta me3o-eBTpodu (33.3 %), Mo CBIAUNUTH
npo me3otpoduuii Tun Bonoitm ITPAP. [lepeBaxanns BuaiB onirocanpoOHoi, 6eTa-
Me30carpoOHOi 30H, TOJIEPAHTHUX Ta YYTJIMBUX JI0 3a0pYIHEHHS, K y 3aTalIbHOMY
KUTbKICHOMY PO3MOJiT, Tak 1 3 BpaxyBaHHSIM BIAHOCHOI PSICHOCTI PO3BHUTKY,
CB11UatTh Mpo npuHaiexkHicTh BojioiM [TIPAP no II-111 knaciB sikocTi BOJ — YUCTI Ta
3agoBiIbHO uncTi (Rakowska, 2001; bapunosa u mp., 2019).

3’scoBaHo, 10 BujoBe pizHOMaHITTA [IPAP xapakTepusyeTbcsi BUCOKHM
CTYIICHEM CBOEPITHOCTI Ta HOBU3HH. AHamI3 pAAiB MOP(HOJIOTIYHOI MIHJIMBOCTI
TaKCOHIB, BIEpIIC BiI3HAUEHUX HAMU A7 Quiopu YKpaiHH, JO3BOJIUB POIIUPHUTH
VSBJIEHHS MPO iX MOP(ONIOrito, €KOJOT1uHI 0COOJMBOCTI Ta MOMMpPeHHd. OKpim
TOTO, BIIMIYEHO JIBa BUJM, JUUIS SIKMX OYyJM 3alpONOHOBAaHI HOBI HOMEHKJIATYpHO-
takcoHoMiuni komoOinarii: Surirella hibernica (W. Smith) D. Kapustin et
O. Kryvosheia ta Iconella amphioxys (W. Smith) D. Kapustin et O. Kryvosheia
(Kryvosheia, Kapustin, 2019 b). 3HauHa KiJbKIiCTh HOBHX 3HaXiJOK IOB’sA3aHa, Ha
Hally JAYMKY, 13 HEMOBHOTOIO Ta BY3bKOIO PETIOHAIBHICTIO XOPOJOTTYHOTO
BUBYCHHS J11aTOMOBUX Bojaopoctei teputopii [IPAP, a Takox 13 KapauHaTIbHUMU
3MiHaMH, KOTpl BIAOYJHUCS B CHUCTEMaTHIll JlaToMed 3a OcCTaHHI 25 poKiB
(Kynukosckuii, Ky3uenona, 2014).

AJBrocO30JIOTIYHMIN  aHaJi3 BUSBJICHOTO PI3HOMAHITTS 3aCBIAUMB, IO Y
niaromoBiit dutopi BosioiiM [TPAP nasisHi 101 Bup (102 BBT), KOTpi MOTPEOYIOTH OXOPOHHU.
Cepen Hux, 17 MaroTh CO30JIOTIUHHMIA CTaTyC «IIiJI 3arpo30l0 3HUKHEHHs», 31 —
«BpaznuBi», 30 — PIAKICHI Ta 7 — «TaKCOHH 3 HEAOCTATHBOI KUIBKICTIO 1H(OpMALIii».
Biq3HaueHO YMOBHO «pIOKICHI» TAaKCOHHM, JUIA SIKUX BIJOMO JIMIIE JIEKLIbKa
MicIie3HaXo/pKkeHb B Ykpaini Ta cBiti (10 5): 102 (104 BBT) Ta 69 BUAiB (72 BBT)
BiAMOBITHO. Y Bojoimax o0’ektiB [13®, mio 3Haxomsathcss Ha Teputopii [IPAP,
BusiBJIeHO 539 BumiB (563 BBT) miaromeit. HaliGaraTimM 3a KiJIbKICTIO BH/IIB BUSIBUBCS
HIMT «I'erbmancekuitny — 376 BugiB (388 BBT), a HaibigaimmM  b3/13
«Manonepenienuacbkuit» — 112 (113 BBT) BuaIB J1aTOMOBUX BojopocTeil. YacTka
BUJIIB, KOTP1 HAJIEKATh 10 TIEBHOT CO30JIOTIYHOI KaTeropii y 3anoBigHux 00’ekrax [IPAP

cTaHOBUTH — 15.1 % Bij 3arajbHOT KIJIBKOCTI JIIaTOMEH, 3HAUICHUX Y BOJIOMMAX PETiOHY.



HasBHicTh BUIB, 1110 TOTPEOYIOTH OXOPOHH Ta IX MPECTaBIEHICTh y 00 ekTax 113D,
CBITUUTH TPO YHIKAJBHICTh Ta CBOEPIAHICTH aiaTroMoBOi (uopu Bomovim IIPAP 1
JIOLLIBHICTB ICHYFOUMX MEX HOT0 3al0OBITHUX TEPUTOPIH.

Bcranosneno morinpHicTe Mex [IPAP, Ha OCHOBI MOPIBHSIBHOTO aHAIIZY
PI3HOMAHITTS J1aTOMOBHUX BOJOpOCTel (i3uKko-reorpadiuHux oOjgacTel, KOTpi
YBIMIILIA 7O MOr0o CKJIaay, a BKJIIOUEHHs JIO0 aHajidy MarepiaiiB 13 CYCIJIHIX
NPUKOPAOHHUX JAUISHOK, Y TIEPCIEKTUBI, MOKe OyTH OCHOBOIO JIJIsi KOpPEryBaHHs
ICHYIOUMX MEX JOCHIIKEHOro anbrodaopucTuyHoro paiiony. B Toi ke uac,
MOPIBHAHHA KOMIUIEKCY mpoBigHMX poauH mgiatomedt [IPAP 13 cycinHimMu
TEPUTOPISIMH BUABHWIIO MEBHY MOJIOHICTh CUCTEMATUYHOI CTPYKTYPH JOCTIIKEHHUX
daop ta ix cBoepimHicTh. JliaTomMoBa (iopa perioHy BUBUYEHHS (HOpPMYE TpyIry
noAioHOCTI pazoM 13 ¢piiopamu KuiBcbkoi BucounHHo1 o6tacti, binopyci ta [lombii,
SK HACHIZOK iX TePUTOpIajgbHOI OJIM3BKOCTI, aKIEHTOBAHOTO 1 IIJIECIPSIMOBAHOTO

BuBYcHHs Bacillariophyta notuunux cucrem.

Martepianu aucepTariii BUKOpUCTaHO B «JliTonucax npupoan» HamionanbHUX
npupoanux mnapkiB «llupstuncekuit» (2016), «HuxabOCYIBCHKHID» (2019),
Perionanproro nanamadTHoro mapky «HmkaboBOpcKIssHCbKUI» (2015) Ta

niaroroBi «IIpoapomyca anerodaopu Ykpainm» (2017-2020).

Knrwuosi cnoea: oiamomosi eodopocmi, odiamomei, Bacillariophyta,
Ilonmascvkopisnunnuii anveopropucmuunutl pation, IIPAP, munu 60o0otim, HOGI

8UOU.



SUMMARY

Kryvosheia-Zakharova O.M. Diatoms of the Poltava-Plain algofloristic

district (Ukraine). — Qualifying scientific work, manuscript.

Thesis submitted to obtain the Degree of Doctor of Philosophy (PhD) in
specialty 091 «Biology». — M.G. Kholodny Institute of Botany of the National
Academy of Sciences of Ukraine, Kyiv, 2020.

The PhD thesis is devoted to the study of floristic and taxonomic diversity of
diatoms from water bodies of the territory of Poltava-Plain algofloristic district
(PPAD), its ecological and geographical characteristics, typological distribution,
and sozological features.

As a result of our research, 601 species (629 infraspecific taxa) of diatoms that
belonging to 4 classes, 17 orders, 38 families, and 87 genera, were registered in PPAD.
The total number of taxa (literature and original data together) is 706 species (757 i.t.).
It was identified that 392 species (402 i.t.) are new finds for the PPAD territory, 185
(192 i.t.) of which are new for the flora of Ukraine, 269 (277 i.t.) are new for the Forest-
Steppe of Ukraine, 319 (327 i.t.) fre new for the Left-Bank Forest-Steppe zone.

Bacillariophyceae has the highest number of species. Its representatives
dominate at the level of orders, families, and genera. Among the 15 leading families,
the first places belong to Gomphonemataceae, Bacillariaceae, Cymbellaceae,
Naviculaceae, Pinnulariaceae, and Stauroneidaceae, which represent 57.2% of the
total species diversity.

Species composition of diatoms from different types of water bodies of PPAD
is varying. The highest number of species was found in rivers (584 species/ 612 i.t.),
and the smallest and almost the same in ponds (260/ 267), oxbow lakes (238/ 241),
and swamps (232/ 234). The Vorskla River has the highest number of species (461/
481), and the lowest number was found in the Pond 2 in the vicinity of the Mykilske

village (23 species.). The originality and typological species specificity were



indicated for each of the studied types of water bodies: diatoms 220 taxa were found
in rivers only, 6 were — in swamps, 4 were — in ponds, and 3 were — in oxbow lakes.
Comparative analysis of diatoms from different types of water bodies showed that
the species composition of stagnant water bodies (ponds, oxbow lakes, and swamps)
are the most similar to each other and was included in the flora of rivers, which is
the richest in the number of species. This feature is associated with the location of
these water bodies, as they all belong to the basins of the studied rivers.

Ecological and geographical features of the diatoms species composition from
PPAD were studied. It was found that cosmopolitian species are predominant in the
studied area (66.9% of the total number of taxa with available information on
distribution). However, cosmopolitans are not indicators of species biogeographical
distribution (Proshkina-Lavrenko, 1963). Therefore, the studied region obviously
has the most favorable conditions for the development of the Holarctic species. The
distribution of diatoms among ecotopes is not uniform. The periphyton group
(93.8%) has the most diverse composition, slightly less species richness is typical
for benthos group (82.1%), and plankton group (80.1%). Representatives of the class
Bacillariophyceae were predominant among all groups. Marked that 59, 17, and 10
species are characteristic exclusively of periphyton, benthos, and plankton,
respectively. Among the identified halobility indicator taxa indifferent species
(68.4% of the total number of halobility indicators) were predominant, which is
typical for freshwaters reservoirs. The number of halophilic species (27.6%)
correlates with the hydrochemical features of PPAD territory, where soils are
characterized by soda-sulfate salinity (Vinarchuk, Khilchevsky, 2010). Among the
species, which are indicators of water pH, alkaliphilic species are the most numerous
(52.5% of the total number of indicators). This shows the alkalinization of PPAD
waters. In relation to the trophic state of waters, oligo-mesotrophic (31.7%) and meso-
eutrophic (33.3%) species are dominant, which indicates a mesotrophic type of PPAD
water bodies. The predominance tolerant and sensitive to pollution species as well as

species typical to the oligosaprobic and beta-mesosaprobic zone, indicate that PPAD



water bodies belong to the II-111 classes of water quality — clean and satisfactorily
clean waters. (Rakowska, 2001; Barinova et al., 2019).

It was found that the diatom species diversity of PPAD is characterized by a high
originality and novelty. Analysis of morphological variability series of taxa, for the first
time noted for the flora of Ukraine, allowed expanding our knowledge concerning their
morphology, ecological characters, and distribution. In addition, for two species new
nomenclature-taxonomic combinations were proposed: Surirella hibernica (W. Smith)
D. Kapustin et O. Kryvosheia and Iconella amphioxys (W. Smith) D. Kapustin et
O. Kryvosheia (Kryvosheia, Kapustin, 2019 b). A significant number of newly found
diatom taxa are explaned, in our opinion, by the insufficient study of diatoms in the
PPAD, and principal changes that happend in the diatom taxonomy of diatoms over
the 25 past years (Kulikovskiy, Kuznetsova, 2014).

Algosozological analysis of the identified species list of PPAD showed that
85 diatom species need protection. Among them — 17 species have the «endangered»
sozological status of, 31 — are «vulnerable», 30 — are «rare», and 7 — are «data
dificient taxa». Conditionally «rare» taxa are also noted, for which only a few
(up to 5) locations are known in Ukraine and in the world: 102 species (104 i.t.) and
69 (72 i.d.) respectively.

In addition, 539 species (563 i.t.) of diatoms were found in protected areas
located on the territory of PPAD. The National Nature Park «Getmansky» has the
highest number of species (376/ 388 i.t.), and the lowest number of species was
found in the botanical reserve «Malopereshchepynsky» (112/ 113 i.t.). The
proportion of species that have certain sozological status in PPAD protected areas is
15.1% of the total number of diatoms found in PPAD water bodies. The presence of
endangered species that need protection and their representation in the protected
areas indicates the uniqueness and originality of the PPAD diatom flora as well as
the validity of the existing boundaries of PPAD protected areas.

The expediency of PPAD boundaries was established based a comparative
analysis of the diatom flora of geographical areas included in it is structural parts.

Inclusion of materials on diatom diversity from neighboring areas into the analysis



can be the basis for review of the existing PPAD boundaries in the future. The
comparison of the PPAD diatom flora (based on the complex of leading diatom
families) with neighboring territories showed a certain similarity of the systematic
structure of the studied floras and their originality. The diatom flora of the study
region forms a group of similarity with the flora of the Kyiv Upland region, Belarus,
and Poland. It can be a consequence of their close territorial location and purposeful

study of Bacillariophyta of the lotic systems.

The materials of the PhD thesis were used in the «Chronicles of Nature» of
the «Pyriatynsky» National Nature Park (2016), «Nyzhniosulsky» National Nature
Park (2019) and «Nyzhniovorskliansky» Regional Landscape Park (2015), as well
as in the «Prodromus of algoflora of Ukrainey» (2017-2020).

Key words: diatom algae, diatoms, Bacillariophyta, Poltava-Plain

algofloristic district, PPAD, water body types, new species.
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