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Hporsanenko M.O. Pi3HOMaHITTA CKJIaly T€MIKJIOHAJIBHUX NOMYJISLUIAHUX CUCTEM
Pelophylax esculentus complex B VYkpaiHi Ta YMHHHMKH, IO HiATPUMYIOTH IXHIO
cTidikicTh. — KBamidikarniifHa HayKoBa Mpaiisi Ha IpaBax pyKOIMHCY.

Jucepraiiist Ha 3700yTTS HAYKOBOTO CTyMHEHS TOKTOP (itocodii 3 cremiaibHICTIO
091 «bionoris» (09 — bionoris). — XapkiBChbKUM HaIlIOHAIBHUN YHIBEPCUTET IMEHI
B.H. Kapasina, Xapkis, 2023.

Juceprariitie po0OoTa TPHUCBAYEHA OCHIHKEHHIO BHYTPIIIHBO-TIOMYJISIIHHIX
MPOIIECiB reMIKJIOHAIBHUX MOMYJISAIIHHUX cucTeM 3eneHux xab Pelophylax esculentus
complex Vkpainu, a came IXHBOTO CKJIaJy, OHTOT€HETHYHHX OCOOJIMBOCTEH PI3HUX
reHeTUYHUX (OpM 3€JIEHUX >Kal, a TaKoXK XapakTepy A000py cepell MOTOMCTBA SK
OJIHOTO 3 MEXAaHi3MiB, 110 MIATPUMYIOTh CTaj€ ICHYBaHHS TaKHUX CHCTEM, Ta HOro
B3a€MO3B’SI3Ky 3 T€HETUYHUM PI3HOMAHITTSAM TreHoMiB. CKJIaJ0BHUMH pOOOTH CTalld
omnuc HOBUX 1 aHai3 auHamiku Bxke BimoMux ['TIC Bciei Ykpainu (6aceiiniB [lyHato,
3axigHoro byry, J{Hinpa B mmmpokoMy ceHci) 1 6aceiiny CiBepcbkoro J{oH1s 30kpema;
JOCTIKEHHSI PO3BUTKY 3€JIEHUWX ka0 y TMPHUPOJHIX YyMOBaX Ta B yMOBax
EKCIIEPUMEHTAJIFHIX CXPEIyBaHb, a TAKOXK PEeECTpallisi aHOMaJliii pi3HOTO XapakTepy
(amoMamii po3BHUTKY, (EHOJIOTIYHI aHOMaii); MOJICKYJIApHE Ta IIUTOJOTIYHE
JOCITI/DKCHHST PI3HUX TOMYJISAIIMHUX CHCTEM Ta EKCIIEPUMEHTAIBHOTO MOTOMCTBA
OKpEeMHX iXHIX IPEICTABHUKIB.

Po6ora Oyna 31ilicHeHa 3 BAKOPUCTaHHSIM MaTepiaiy, 0 BKIOYaB B ce0e KOJEKIIil
Ta 0a3y nmanux mgaboparopii IlomynsmiitHoi exosorii amdi6in (XHY imeni B.H.
Kapasina, kapeapa 3oosorii Ta Exonorii TBapuH) Ta My3ero [Ipupoau XHY imeni
B.H. Kapazina, naHi 3 mepcoHaJIbHO TPOBEACHUX EKCIEAUIINHUX TOCTIIKEHb, a
TaKOXXK MaTepially, OTPUMAaHOI0 TUISXOM EKCIEPUMEHTAIbHUX JIa00paTOPHUX
CXpellyBaHb 3eJeHuX ka0, BiaioBneHux y npupoanux ['TIC. Mopdonoriyna yactrHa
JOCJIDKCHHST BKJIIOYaja B ce0e BUJIOBY Ta CTaTeBY 1JEHTH(QIKAIIIO 32 30BHIIIHBO-
MopdonoriyHuMu  (3a0apBiieHHsT Ta NOpomopulii Tila) Ta/abo  BHYTPIUIHBO-

MopdomnoriuaumMu  (MOpdoJIoTiss TOHAA) O3HAKAMH TBApWH B TMOJHOBUX Ta/abo



1ab0paTOPHUX YMOBAX, a TaKOXK MPOMipu po3MipiB Tita. Llutonoriydi mociimKkeHHs
BKJIFOYAJIM B ceO€ BUTOTOBJICHHS MpEMapariB KPoBI Ta aHAJI3 JIOBKUHHU €PUTPOIUTIB
(cepenHs TOBKHUHA JOBrO1 OCI KJIIITUH) B SIKOCTI MMOKA3HUKA JJI MTONEPEAHBO1 OLIIHKU
wi0igHOCT1 (1, B MOAAIBIIOMY, OCOOTMBOCTEH OHTOIEHE3y 3arajiom); KapioJioTiduHa
YacTHHA BKJIIOUajia B cebe Oe3rocepeIHIO0 OLIHKY IIOIAHOCTI MiJAO0CTIIHUX TBapUH
[IUIIXOM BUTOTOBJICHHS MpenapaTiB MeTada3HUX XpOMOCOM Ta MiJIPaXyHKY KaplOTHILY
(KUTBKICTh XpPOMOCOM YU SIICPLIEBUX OPraHi3aTopiB); MOJATIBIINI PO3BUTOK METOANKHU
BKJIFOUYaB 3a0apBiieHHs npemnapatiB ['im3ot0, DAPI un 3actocyBanus meroauku FISH
(I TOYHOrO TEHOTUITYBAaHHA TBapwH). MOJEKYIsIpHI METOAM  BKIIOYAIIA
MIKPOCATENIITHUN aHai3 BUIOCICHU(PIYHUX Ta Kpoc-CrerudIuHUX JIOKYCIB Ta/abo
anaiiz Bugocnenudpiganx SNP y nociaigoBHocTi reny uqcrfsl. Craructnynmii anami3
OTPUMAaHUX PE3yJbTaTIB MPOBOJUBCS y CepeAoBHINl R 3 BUKOPHCTAHHSIM I1aKETIB
ggplot2, tidyverse, outliers, reshape, gridExtra, ggforce, dunn.test, extraoperators,
corrplot.

Hocnimpkenns pisHoMmaHiTTs ckiaay [TIC YkpaiHu BUSBWIO PO3MOBCIOKEHHS
L-E, R-E, L-E-R tunis I'TIC Ha Teputopii Ykpainu, 0e3 03HaK NPUCYTHOCTI cUcTeM E-
TUMy. Briepmie onucano CkJiaj TeMIKIOHATBHUX cucTeM TepuTopii HopHOOMIBCHKOT
3ouu BiguyxkeHHsa, PJIII «Ceitmcekoro», yrouneno ckiaa ['TIC OaceitHiB pidok
CiBepcekuit Jloneup (3 mnputokamu), Mepna, Ypait (3 mputokamm), Ilcen (3
nputokamu), [IpyT, 3axigauii byr.

JluHamika T°STH MOACIBHHX momysiiiiaux cucteM CiBepcbko-/[0HEIBKOTO
IIEHTPY PpI3HOMAHITTS, MpoaHali30BaHA Ha 0a3i 0araTropivHOrO0 MOHITOPHUHTY,
IPOJIEMOHCTpYBajia BHYTpIIIHI BigMiHHOCTI, mputamanHi [ TIC HaBiTh TOro camoro R-
E-Ep Tumy, 1o CTOCyrOThCS MIHJIMBOCTI iXHBOTO CKJIaay (OMHCYBaHOTO B TEPMIHAX
Tphox (opm: P. ridibundus, 2n Ta 3n P. esculentus).

BcranoBneno, mo posmnoBciopkeHHs [TIC, mo MICTITh B CBOEMY CKIIafi
TPUILIOIIB, MOXE OyTH IUPIINM, HiX Tiepeadaydanocs. HoBi moTeHIiitHI JoKamiTeTH
nommpeHas Tpurtoinaux P. esculentus Bxiouaroth B cebe I'TIC YopHOOMIBCHKOT
3onu, [lonusss [uinpa (I'oma I[lpuctane) Ta MiBHIYHI OPUTOKH YKPaiHCBKOI Teuli

CiBepcpkoro JloHI (71 SIKUX paHille TPUILIOinU He PIKCyBanIucs).



3apeectpoBano icHyBaHHs R-E I'TIC B 6acetini p. Ockoin (HIIIT «/BopiuaHChKHiA»
Ta M. JIBOpiuHa), JIs IKOTO MOIIUPEHHS TOPHUAIB paHillle He HABOMIIOCH.

[pyHTYIOUKMCH Ha iCHYIOUMX TEXHIKaX JONOMIKHHMX PENPOAYKTUBHUX TEXHOJIOTIH
st 6e3xBocTux am(idiid, Oyn0 po3poOIEHO 1 YCHINIHO BIPOBAHKEHO OPUTTHAIBHY
METOJUKY MPUKUTTEBOTO IITYYHOTO CXPEIyBaHHS 3€JICHHX Kal.

[Tokazano, mo Mopdororisi MyrojoBKiB pi3HuX reHernyHux Gopm P. esculentus
complex 3a meBHUX yMOB (aHaJi3y MyTOJOBKIB IICBHOTO BiKY) A03BOJISIE PO3PI3HATH IIi
reHeTuyHi ¢GopmMu. AHaII3 MOXJIMBAKA Ha OCHOBI 1 SKICHUX (0OCOOJMBOCTI
3a0apBJICHHS), 1 KUTBKICHUX O03HaK (0araTOBHMIpHUH aHaJIi3 MPOMIpIB Tija).

JUis psgy NONyJIAmiMHUX CHUCTEM TIOKa3aHO ICHYBaHHS CHEKTPY aHoMaiii
(mOpyIIEeHb) PO3BUTKY, IO, BIPOTiTHO, MAOTh T€HETHYHE MIAIPYHTI, a OTXKE,
BIPOTiJIHO, CIYTYIOTh B SIKOCTI OJTHUX 3 TUX CAMHX OHTOI'€HETHYHHMX MEXaHi3MIB, IO
3ab6e3mneuytoTh cTifike icHyBaHHs ['TIC 3 mokosiHHs B MOKOJiHHS. J[0 Takux aHOMamii
MOKHA BIJIHECTH 3aTPUMKY PO3BUTKY (HE BCTymaHHS y MmeTamopdo3) 4u paHHI
MOPYIIEHHSI PO3BUTKY (MOpP(OJIOTIUHI BaJi) cepell MyT0JIOBKIB NMEBHUX T'CHETHYHHUX
dopM, ciocTepexxyBaHy reTepOXpoHI0 y T1OpuAiB IcbkoBa cTaBKa Ta HaBITh BaJU, 1110
30epiratoThCs 0 MOCTMETaMOP(IYHOTO BiKY (Bau pO3BUTKY KIHIIIBOK).

deHoIor14HI aHOMaJIli, 3apeecTpoBaH1 SIK JJIs MOMyJiALii 6aTbKiBehbkoro Buay (P.
ridibundus), Tak i1 mas MOMyJSAMIMHUX CHCTEM, SIK MPHITYCKAETHCS, TAKOX 3JaTHI
BifirpaBatu posib (akropy tuactuunocTi [TIC — wampuknaza, 3abe3nedyroun
MIHJIMBICTb PO3MHOKEHHSI Ta CTPOKIB PO3BUTKY B MPUPO/I1 BCIX YU ACSIKUX (POPM.

OnTorenernyni nmoka3Huku pizaux ['TIC (moBXWHA €pUTPOIHTIB 1 JOBXKHUHA TIJIA Y
PI3HHUX BUJIIB Ta TOPUIIB Pi3HOT TJI0ITHOCTI) TPOJEMOHCTPYBAIU 3HAYHY MIHJIUBICTh
MIX CHCTEMaMH, MPUYOMY 1 Ha PIBHI JOPOCIMX TBapHH, 1 Ha piBHI IOBeHUTB. s
IOBEHUTHHUX OCOOWMH MOKA3HUK JIOBKWHU €PUTPOITUTIB CII1]] 3aCTOCOBYBATH OCOOJIMBO
obepexxno. IlokazaHo, MmO AJs TMYTrOJOBKIB Ta IBOTOPIYOK II€M TOKAa3HUK Mae
MOTEHITIAT JIsl 3ACTOCYBAHHS, MEX1 SIKOTO TII€ CJTiJT BUBUUTH.

Onucanuii 3B’S130K PI3HOMAHITTS T€HOMIB, XapaKTepy TraMeTOreHe3y Ta J00opy
cepen y I'TIC IcbkoBa ctaBka. Bucoka kinoHaiabHICTh L-reHOMIB TyT NO€EIHYETHCS 3
BHCOKHUM P13HOMAaHITTSIM R-reHoMiIB, 1110 CB1IYXTH PO 3HAUHY POJIb peKOMOIHAIIl], SIKa

nepebirae TyT, BoYeBHab, Y HeunciaeHaux P. ridibundus i, rimorernmuno, LRR-P.



esculentus. CytreBa (abo MmoBHA) eNiMIHAIS MPUITYCKAETHCS IS MOTOMCTBA 000X
0aThKIBCHKHX T€HOTHIIIB, YACTUHM JIUIUIOITHUX Ta TPUILUIOIIHUX T1OpHUIIB.

[pyHTyrOuMCh Ha aHali3i TE€HOTHUIIB IyroJOBKIB Ta ILLOrOPIYOK, OIKCaHa
BHyTpimHbo-TionyJsiniiina auaamika ['TIC KopsikoBoro sipy. [lpumyckaerbest 3B’ 130K
uiei I'TIC 3 piznomanitHoo ['TIC 3enenux ka0 3amnaBu CiBepcbkoro JloHIis.
Eniminanisg 6aTbKIBChKUX BUIB BIIOYBAETHCS TYT OUIBII MOJIOBXKEHO; MPUITYCKAETHCS
eIMIHAIS JTUIUIOIIHUX TIOPUAIB HAa paHHIX eTalax PO3BUTKY Ta/abo MPOAYKILis
CYTT€BOI KUIBKOCT1 IUIIOTAHUX TaMeT.

Brepriiie netanpHO onmcaHo CKiIaj 1 3anponoHoBaHa cxema po3MHokeHHs juist ['TIC
yHIKaJIbHOTO cKi1any 0ias M. Kpeminna Ta ¢. bpyciBka R-Epf tuny. Tpurutoigsi camuiri
P. esculentus 3 renoruniom LLR (equna riopuaHa ¢opma) CrmiBiCHYIOTH TYT 3 o0oMa
cratamu P. ridibundus; camiis 1mporo Buay LLR-camuili BHKOPHUCTOBYIOTH IS
BIITBOPEHHS caMuXx cebe. B IXHbOMy MOTOMCTBI BiI0YBa€ThCs eniMiHalis 000X cTaTen
LR-riopumie, a Takoxx LLR-cammie — P. ridibundus He BiarBoproroThcs.
[Tpunyckaetbesa, mo LLR-camuii ab6o mepemarors cymim L- Ta LL-ramer, a6o
ramioifHi L-reHoMu moJIBOIOIOTHCS B JISAKUX IKPUHKAX TICIS 3aIUTiTHEHHS.

3a MOmMOMOro MITYYHUX CXPEIlyBaHb MpOJeMOHCTpoBaHa aMmdicmepmis LR-
camuiB B I'TIC XypasniBcekoro I'igpomnapky, a Takox (Ha OCHOBI CIIOCTEPEKEHb)
OPUIYCKAETbCS  LIMPKYJIOBaHHS  JIMIIE YOJOBIYMX L-reHoMIB y  CHCTEMI.
3anponoHOBaHO 3aKOHOMIPHOCTI A000pY.

B I'TIC c. Tum4eHkH 1OKa3aHO HAsIBHICTh TPUILIOIIB JUIle ogHOTO reHotury LLR
Ta 3alpONOHOBAHO CXEeMy pO3MHOXKEHHS 1 m000py. CyTTeBa KITBKICTh IUISXIB
rameToreHesy, Bigoma s Hacemswounx 10 [TIC dopm ribpumi, 103BOJISIE
OPUIYCTUTH 3HAYHY KUIBKICTh BapiaHTIB J0OOpPY cepesl iXHbOr0 MOTOMCTBA.

HaykoBa HOBH3Ha poboTH mojsrae y BuBueHHI ckiamy [TIC HOBUX JoKamiTeTiB
Ykpainu, 10 1IbOTO HE OXOIICHUX CHCIiaIbHUMU JOCIIHKCHHAMU TeMiKIOHATBHUX
MOMYJISIIHHAX CUCTEM, BKITFOUAIOUH MTPUPOI00XOPOHHI TepuTopii. [lokazane mupre,
HI)K BBa)KAJIOCs J0 TOTO, MOmMpeHHs Tpuruioigaux P. esculentus B Ykpaini. Buepiire
JOCI/DKEHO CKJIaJl, TCHeTHYHE PI3HOMAHITTA 1 AuHaMiKy yHikanbHux R-Epf T'TIC
HWKHBOI Teuli ykpaincekoro CiBepcbkoro JloHus. Bnepe nigcymoBana 6araropiuHa

JTUHaMIKa CKJaay, MOP(OJIOTIYHMX 1 HMTOJOTIYHMX TMOKa3HUKIB y Kinbkox [TIC



CiBepcbKo-J{OHEIBKOTO TEHTPY PI3HOMAHITTS 3eJeHHX >kal. JlocmimKkeHo xapakTep
PO3MHOXKEHHS, 1000py 1 pi3HOMAHITTS reHoMiB y psaal MoaenbHux ['TIC. BusBieno
MOpPQOJIOTiUHI BiIMIHHOCTI paHHBOTO PO3BUTKY pi3HUX popm P. esculentus complex;
TAKOXX BHUABJICHI iXHI Mopdonoriyai Ta ¢GEHONOTIYHI aHoMalii pO3BHUTKY 1
po3MHOXeHHS. Po3pobieHo 1 BUIpPOOyBaHO HOBY METOJIUKY HPUKHUTTEBOTO
CXpelllyBaHHS xao.

[IpakTyHe 3HAYEHHS PE3yJNbTATIB POOOTH MOJSATAE Y PO3IMIMPEHHI B1AOMOCTEH
IOJI0 PI3HOMAHITTA KOMILIEKCY €BPOIEUCHKUX 3€lIeHHX ka0 B YKpaiHi, 30KkpemMa
YVHIKQJIbHAX Ta BHUKIIOYHO CKIagHUX cucteM. OTpuMaHi Ha TMOPIBHSHO Oaratomy
yKpaiHChKOMY MaTepiaii JaHi Jal0Th MOXIIMBICTh MOTJIMOUTH HaIll 3HAHHS PO
€BOJIIOLIF0 TIOPUIHUX KOMIUIEKCIB SIK Ha MOJIEKYJIIPHOMY, TaK 1 Ha MOMYJISALIIHOMY
PIBHSIX.

Kuro4oBi ciioBa: 3eseHi kaOu, MyroJIOBKHU, TOpUAN, OHTOTEHE3, CTalli pO3BUTKY,
no0ip, emMiHaIisg, PO3MHOKCHHS, TaMETOIeHEe3, CKJIaJl TOMYJAIIHHUX CHCTEM,

MIKPOCATEIITHUHN aHaji3, IITYYHl CXpeIlyBaHHs, T€HOMHU



ANNOTATION

Drohvalenko M.O. Composition diversity of Pelophylax esculentus complex
hemiclonal population systems in Ukraine and the factors maintaining their stability/ —
Qualifying scientific work on manuscript rights.

The dissertation for a scientific degree of the doctor of philosophy on a specialty
091 — «Biology» (09 — Biology). — V.N. Karazin Kharkiv National University,
Kharkiv, 2023.

Dissertation is dedicated to the study of intra-population processes in hemiclonal
population systems of water frogs Pelophylax esculentus complex in Ukraine, namely
their composition, ontogenetic features of different genetic forms and the features of
selection among progeny, as one of the mechanisms maintaining the stable existing of
such systems, and its relation to the genomes’ genetic diversity. The work is composed
of the description of the new and dynamic analysis of already known HPS of Ukraine
(Dunai, Western Buh, Dnipro basins sensu lato) and Siverskyi Donets basin in
particular; the investigation of water frogs’ development in natural conditions and in
conditions of experimental crossings, along with registration of different anomalies
(developmental, phenological); molecular and cytological study of different population
systems and experimental progeny from some of their members.

The work was conducted using material from the collection and database of
Amphibian population ecology laboratory (KhNU, Zoology and Animal Ecology
department) and KhNU Natural Museum, from the personally conducted expeditions,
from the experimental laboratory crossings of water frogs collected in natural HPS.
Morphological work consisted of species and sex identification by external (body
colocation and proportions) and internal (gonadal morphology) traits in the field and/or
laboratory conditions, and measuring of the body size. Cytological study included the
preparation of blood slides and measuring of erythrocyte long-axis lengths as a
preliminary estimator of ploidy (and, later, of ontogenetic features); karyological study
included the direct estimation of ploidy in studied animals via preparation of metaphase

chromosomes slides and karyotype counting (chromosomes of nucleoli); further



method development included the Giemsa or DAPI staining, or FISH application for
precise genotyping. Molecular method included the microsatellite analysis of species-
specific and cross-specific loci and/or analysis of species-specific SNPs in ugcrfsl
gene sequence. Statistical analysis of obtained results was conducted using R with
ggplot2, tidyverse, outliers, reshape, gridExtra, ggforce, dunn.test, extraoperators, and
corrplot packages.

The study on HPS diversity in Ukraine found the distribution of L-E, R-E, and
L-E-R HPS types in Ukraine without signs of systems of E-type. For the first time, the
composition of population systems in Chornobyl Zone and “Seimskyi” RLP was
described, composition of HPS in Siverskyi Donets (with tributaries), Merla, Udai
(with tributaries), Psel (with tributaries), Prut and Western Buh was specified.

The dynamics of five model population systems in Siverskyi Donets diversity
center, analyzed based on long-term monitoring data, demonstrated the internal
differences, intrinsic to HPS even of the same R-E-Ep type, which concern their
composition (described in terms of three forms: P. ridibundus, 2n ta 3n P. esculentus).

It was established that the distribution of triploid-containing HPS may be wider than
previously expected. The new potential sites of triploid P. esculentus distribution
include HPS of Chornobyl Zone, lower stretches of Dnipro (Hola Prystan) and some
northern tributaries of Ukrainian flow of Siverskyi Donets (where triploids had not
been registered).

The R-E HPS was registered in the basin of Oskol river (NP “Dvorichanskyi” and
Dvorichna city), where hybrids had not been not found before.

Based on the existing assisted reproductive technologies for anurans, there was
developed and successfully implemented an original method for intravital artificial
crossing of water frogs.

It was shown that the tadpole morphology of different genetic forms of P. esculentus
complex allows under certain conditions (analysis of tadpoles in certain age) to
distinguish all these forms. The analysis may involve as qualitative (coloration
features), as quantitative (multidimensional analysis of body measurements) features.

It was shown that in the set of population systems the spectrum of developmental

anomalies (disturbances) exists, which probably have genetic background and thus



probably serve as one of those ontogenetic mechanisms maintaining the stable
existence of HPS through generations. As such anomalies we can consider the
developmental retardment (avoiding metamorphosis) or early developmental
disturbances (morphological malformations) among the tadpoles of certain genetic
forms, heterochrony observed in Iskiv pond hybrids, or even malformations remaining
till the juvenile age (limb malformations).

Phenological anomalies, registered as for parental species (P. ridibundus), as for
population systems may presumably also serve as factor of HPS plasticity — for
Instance, establishing the variability of breeding and development terms in nature for
some or all the forms.

Ontogenetic features in different HPS (erythrocyte length and body size in different
species and hybrids of different ploidy) demonstrated a noticeable variability among
the systems, moreover, as in adults, as in juveniles. Erythrocyte length as the estimator
should be applied especially carefully for juveniles. It was shown that for the tadpoles
and froglets this estimator has the certain potential, which limits are yet to be studied.

The link between genome diversity, gametogenesis features and selection among
progeny was shown for Iskiv pond HPS. The high clonality of L-genomes is matched
here with high diversity of R-genomes, that shows the significant role of recombination
occurring here probably in few P. ridibundus and, hypothetically, LRR-P. esculentus.
Significant (or full) elimination of progeny of both parental genotypes and the part of
diploid and triploid hybrids is suggested.

Based on genotyping of tadpoles and froglets, the intra-population dynamics of
Koriakiv HPS was described. It is suggested the link between this system with the
diverse HPS of Siverskyi Donets floodplain. The elimination of parental genotypes is
more extended here; it is also suggested the partial elimination of diploid hybrids in
early development and/or production of a substantial amount of diploid gametes.

For the first time the composition was described in detail and the reproduction
scheme was suggested for unique R-Epf HPS near Kreminna city and Brusivka village.
Triploid P. esculentus females with genotype LLR (as the only hybrid form) co-exist
here with P. ridibundus of both sexes; the marsh frog males are used by LLR-females

for self-reproduction. In their progeny, LR-hybrids of both sexes and LLR-males are



eliminated — and P. ridibundus are absent. It is suggested that LLR-females either
produce the mixture of L- and LL-gametes or L-genomes duplicate in some eggs after
fertilization.

Using the artificial crossings, the amphispermy was shown for LR-males in
Zhuravlivskyi Hydropark HPS. Also, based on the observations, it was supposed the
circulation of only LY-genomes in the system. The features of selection were suggested.

In the HPS of Tymchenky, the triploids of only one (LLR) genotype was shown,
and the scheme of reproduction and selection was suggested. The substantial amount
of gametogenesis ways known for hybrid forms inhabiting this HPS allows suggesting
the substantial amount of selection variants among their progeny.

The scientific novelty of the work consists of studying of HPS composition in new
localities in Ukraine, not having covered by special research on hemiclonal population
systems before, including the protected areas. The wider than expected distribution of
triploid P. esculentus in Ukraine was shown. For the first time, the composition, genetic
diversity and dynamics of the unique R-Epf HPS in lower Siverskyi Donets stretches
was studied. For the first time, the long-term dynamics of composition and
morphological and cytological estimators of a few HPS from Siverskyi Donets
diversity center of water frogs diversity was summarized. The reproduction, selection
and genomes diversity was studied for the set of model HPS. The morphological
differences of early development were found for different P. esculentus forms; also,
their morphological and phenological anomalies of reproduction and development was
found. A new intravital technique for artificial crossing of frogs was developed and
tested.

The practical value of the work’s results consists of widening the data on the
diversity of the European water frog complex in Ukraine, particularly of unique and
exclusively complicated systems. The data, obtained on the comparatively rich
Ukrainian material, allow to deepen our knowledge about the evolution of
hybridogenetic species complexes on the molecular and population levels.

Keywords: water frogs, tadpoles, hybrids, ontogenesis, developmental stages,
selection, elimination, reproduction, gametogenesis, population system composition,

microsatellite analysis, artificial crossings, genomes



