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1. Inceprariiina po60oTa IpucBsYeHa po3po0biii HOBUX Ta aHasi3y e(peKTUBHOCTI BXXKe iCHYIOUMX METOiB BUBUYEHHS
3esieHux xab pony Pelophylax, Ta ix 3acTocyBaHHs [ BUBHAUEHHSI CKJIQZly Ta MEXaHi3MiB BiITBOPEHHS 3€JIEHUX
’Kab y reMiKJIOHaJIbHUX NOMYJIALIAHMX cucTeMax. 3eseHi kabu Pelophylax esculentus complex cknagaernscs 3
ribpupa P. esculentus (Linnaeus, 1758) Ta 1Box 6aTpKiBCbKUX BUAiB: P. lessonae (Camerano, 1882), renorumn LL, Ta P.
ridibundus (Pallas, 1771), renotun RR. I'i6punu P. esculentus BigTBOpPIOIOTHCS ri6pUAOreHe30M (TeMiKJIOHAIBHO),
icHy10Tb 5K B gurioigHii (LR), Tak i tpunsoingii (LLR a6o LRR) popmax, Ta B TUIIOBOMY BUIIAIKy IIPOKMBAIOTh B

CcUHTOTIi 3 0JHUM 260 060Ma 6aTbKIBCHbKMMHU BUIAMU B TaK 3BaHUX FeMiKJIOHAMbHUX NONyasaLiiHux cucteMax (I'TIC).



g pocigpKeHHs CKIaJHUX MeXaHi3MiB BiITBOPEHHS Ta MiATPMMAaHHA CKIaAy pisHoMaHiTHUX TuIiB [TIC
HeOOXiJIHO BU3HAYaTH IeHOTUIIN OCOOMH, sIKi BXOIATh no ckiany I'TIC, Tunu rameT siki BOHU IepenaloTh, Too. e
BHUMarae HasiBHOCTI BEJIMKOI KiJIbKOCTi Ta MOCTiiiHOI Moaudikallii i po3po6Ky HOBUX. 3arajiom B TUCepTaLlifiHiN
po6OTi 6yJI0 BUKOPHCTAHO Ta [TPOAHaIi30BaHO Gisblie 15 pisHUX METO/IiB Ha 3araybHill BUbip1j y 6inbie Hixx 1200
npeacTaBHUKiB pony Pelophylax, ocHOBHa yacTuHa SIKMX NpeJcTaBIeHa 6aTbKiBcbkuMHU Bugamu P. ridibundus
(renotun RR), P. lessonae (renotun LL) Ta ix mixkBugoBum riopugom P. esculentus (renotunu LR, LLR Ta LRR). B xoxi
po6OTH MU pO3pOOUIIH i BIPOBAUIM HOBUI IPOTOKOJI NPMKUTTEBOTO OTPMMAHHS XPOMOCOMHUX IIPENapariB Bif
IIyTOJIOBKIB 3a paxyHOK BUKOPUCTAHHS iX 34aTHOCTI [0 WIBUAKOI pereHepalii Ha paHHIX eTanax po3BUTKY; a TAKOX
nepeBipuiy epeKTUBHICTb BUKOPUCTAHHS HACTYIIHUX METOJiB: 6i0aKyCTUYHUI aHaJIi3 KPUKIB BUBIJIbHEHHS, aHAJIi3
aHOMaJI pO3BUTKY, LUTOMETPiSl EPUTPOLIUTIB, LUTOMETPIiS CriepMaTo30ifiB. bioakyCTUYHMI aHAi3 KPUKIB
BUBIJIbHEHHS IT'TU BUJiB pony Pelophylax Ta TppoX Mi’KBUIOBUX TiOpUIiB 10KA3aB, 110 KPUKY BUBIJIbHEHHS CaMIIiB
4iTKO po3AinstoThes Ha rpynu ridibundus Ta lessonae, a KpUKM BUBiZIbHEHHS FiOpUIiB HOCSATD IPOMIKHUI Xapakrep.
BcepenuHi JiHil TaKOXK CIIOCTEPIraeThCs BiAMIHHICTb Mi’)K KDUKaMU BUBIJIbHEHHS [IPEICTABHUKIB Pi3HUX BUIB. B
TOMH K€ Yac [JIs1 CaMULlb NTOZli6Ha KapTUHA HE € XapaKTePHOIO: KPUKY BUBIJIbHEHHS OiJIbIIOCTI IPOaHAi30BaHUX
CaMMUILb 3MIIIYIOTbCS B OJHY Ipymy. TaKo>XX KPUKU BUBLJILHEHHS TPUILIOIGHUX TiOPUIiB HE BilPi3HAIOTHCS Bill KPUKIB
BUBIJIbHEHHS ITUIIOINHUX ri6puzis. Takum YMHOM, BaHUH 6i0aKyCTUYHUMI aHasi3 KPUKIB BUBIIbHEHHS HE MOXXE
BHUKOPHCTOBYBATHUCS B SIKOCTi HaZiliHOTO MeTOLy ifeHTH(iKallii TaKCOHOMIUHOI IIPUHAIEXHOCTI 260 MII0iIHOCTI
3eJIeHUX Xab. 3a pe3yIbTaToOM OLIIHKY aHOMaJIill PO3BUTKY He 0yJIO 3HaIeHO Pi3HHULi B YaCTOTIi TPAIJISIHHS
anomasifi y P. ridibundus ta P. esculentus. Takox He criocTepirasiocs pisHUL MDK JUIITIOITHUMY Ta TPUIIOITHUMUA
ribpugamu, Mk camusimu i camunsiMu. OHaK, 3Hauyla pPisHULS B 4aCTOTi aHOMaslill KiHIIiBOK OyJia 3HalZieHa MK
MOJIOJAMMU OCOOMHAMHU, 110 Ti/IbKU [IPOMIIIM MeTaMop(o3 Ta BUOIPKOIO JOPOCINX OCOOMH. BCTaHOBIIEHO, 10
BMMipIOBaHHS PO3MipiB €PUTPOLIUTIB a60 ixX siiep He € HaAitHUM MEeTOJOM BU3HAUYEHHS IIJIOIHOCTi KOHKPETHUX
0co6uH, ocKinbky B aeskux [TIC 3ycTpivyaioTbcs TPUILIOIAY, Yui KIITUHY Ta siApa MaloTh PO3MIp B Iiana3oHi
XapaKTepHOMY [JIs1 JUIIJIOINHUX KJIITUH Ta spep. OfHaK, IaHUi MeTo[, € e(PeKTMBHUM [1J1s1 3arajlbHOi AeTeKLil
HasgBHOCTI Tpumoizis B I'TIC. AHani3 po3mipHOro po3noAiny CriepMaTo30ifiB IAIJIOIIHUX T TPUILIOILHUX riOpUIiB
P. esculentus nokasas, 10 po3Mip CiepMaTo30iiB MDKBULOBUX reMiKJIOHATbHUX TiOPUIB Bipi3HIETHCS B KOKHO]
OKpeMOi 0COOUHM i BUMIPIOBAaHHS PO3MipiB CIIEpMaTO30i/liB He MOXXe OYTH HalilHUM MeTOOM IJ1s ineHTudikarii
CaMIIiB, 110 NOTEHLiITHO POAYKYIOTh AUIIOIAHI raMeTH. MU BUKOpUCTaM KOMOiHali10 MOP(OJIOTiYHUX,
MOJIEKYJISIPHUX, UIUTOT€HETUYHUX Ta Fi6pUI0I0riYHOr0 METOY 17151 KOMIIJIEKCHOTO aHaIi3y CKJIaly Ta XapakTepy
BigTBOpeHHs B R-E-Ep-TTIC ta R-Epf-TTIC. 3a pe3yapTaToM BUKOPHCTAaHHS KOMOiHALIil METOLiB 1111 BU3HAYEHHS
ckiany Tpbox pisHux I'TIC 6ys0 npoBeeHo NOPiBHAHHS Ta OLiHKY €(PEeKTUBHOCTI KOKHOTO METO/Y, BUKOPHUCTAHOTO
B AMCEPTALiTHOMY JOCJIIKEHH].

2. The dissertation is devoted to developing new methods and analyzing the effectiveness of already existing
methods for studying water frogs of the genus Pelophylax, and using these methods to determine the composition
and mechanisms of reproduction of water frogs in hemiclonal population systems. Water frogs of Pelophylax
esculentus complex consist of hybrid P. esculentus (Linnaeus, 1758) and two parental species, namely P. ridibundus
(Pallas, 1771) (genotype RR), P. lessonae (Camerano, 1882) (genotype LL), and their interspecies hybrid P. esculentus
(genotypes LR, LLR and LRR). Hybrids reproduce through hybridogenesis and live in sympatry with one or both
parental species in so-called hemiclonal population systems (HPS). To study the complex mechanisms of
reproduction and maintenance of the composition of various types of HPS, it is necessary to determine the
genotypes of the individuals that are part of the HPS, the types of gametes they transmit, etc. This requires a large
number of methods and constant modification and development of new ones. In total, more than 14 different
methods were used to analyze more than 1,200 frogs of the genus Pelophylax. Most of frogs were parental species
P. ridibundus (genotype RR), P. lessonae (genotype LL), and their interspecies hybrid P. esculentus (genotypes LR,
LLR and LRR). In this work, we developed and implemented a new protocol for obtaining mitotic chromosomes
from tadpoles by using their ability to rapidly regenerate in the early stages of development; and also analyzed the
effectiveness of the following methods: bioacoustic analysis of release calls, analysis of developmental anomalies,
erythrocyte cytometry, sperm cytometry. Bioacoustic analysis of release calls of five Pelophylax species and three



interspecies hybrids showed that male release calls are divided into “ridibundus” and “lessonae” lineages, while
hybrids’ calls have intermediate features. Within the lineages release calls of different species are also
distinguished. However, the same pattern was not found for females: most of female release calls are mixed in one
group. Also, release calls of triploid hybrids did not differ from diploid. Therefore, release calls cannot be used as a
reliable method for species or ploidy identification of water frogs. As a result of the analysis of developmental
anomalies, no difference was found in the frequency of anomalies between P. ridibundus and P. esculentus. Also,
no difference was observed between diploid and triploid hybrids. However, a significant difference in the
frequency of limb malformations was found between the newly metamorphosed juveniles and the adult individuals.
It has been established that measuring the size of erythrocytes or their nuclei is not a reliable method for
determining the ploidy of specific individuals, since triploids with cells and nuclei size in the range typical of
diploid cells and nuclei are found in some HPS. However, this method is effective for the general detection of the
presence of triploids in HPS. Analysis of sperm size distribution of diploid and triploid P. esculentus hybrids
showed that spermatogenesis of interspecies hemiclonal hybrids has many degrees of freedom and measurement
of sperm size cannot be a reliable method for identification of males potentially producing diploid gametes. We
used a combination of morphological, molecular, cytogenetic and hybridological methods to comprehensively
analyze the composition and pattern of reproduction in R-E-Ep-HPS and R-Epf-HPS. Based on the results of using
a combination of methods to determine the composition of three different HPS, we compared and evaluated of the
effectiveness of each method used.
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