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Pedepar:

1. Incepranifina po60Ta IpUCBIYeHa po3po0OLli HOBUX Ta aHali3y €(PEKTUBHOCTI BXXe iCHYIOUMX METOJiB BUBUEHHS
3esieHux xkab pony Pelophylax, Ta ix 3acTocyBaHHS 111 BUBHAUYEHHS CKJIAZy Ta MEXaHi3MiB BiITBOPEHHS 3€JIEHUX
ab y reMikJIOHaJIbHUX NONYJISLINHNX cucTemax. 3eseHi xabu Pelophylax esculentus complex ckiazaeTbes 3
riopuza P. esculentus (Linnaeus, 1758) Ta nBox 6aTbKiBCbKUX BUTiB: P. lessonae (Camerano, 1882), renorur LL, Ta P.
ridibundus (Pallas, 1771), renotun RR. I'i6pugu P. esculentus BiATBOPIOIOTHCS ri6prI0reHe30M (F€MiKJIOHAIBHO),
icHy10Tb 5K B pumioigHin (LR), Tak i Tpunmoingint (LLR a6o LRR) popmax, Ta B TUTIOBOMY BUIIQIKY IIPOKMBAIOTh B
CHHTOII] 3 0HUM a60 060Ma 6ATbKIBCbKMMHU BUJIAMU B TaK 3BaHUX FeMiKJIOHAIbHUX NoNyasLiiiHux cucrtemax (I'TIC).
JIiig nocigpKeHHs CKIaIHUX MEXaHi3MiB BIITBOPEHHS Ta MiATPMMaHHSA CKIany pisHoMaHiTHUX TuIiB [TIC
HeOOXiJIHO BU3HAYaTH reHOTUIIN OCOOMH, sKi BXOIATh 1o ckiuany I'TIC, Tunu rameT siki BOHU nepenaloTs, Towo. Le

BMMarae HasiBHOCTI BEJIMKOI KiJIbKOCTi Ta MOCTilHOI Moau@ikallii i po3po6Ky HOBUX. 3arajiom B TUCEPTALiiHIN



po60Ti 6yJ10 BUKOPUCTAHO Ta ITPOAHATi30BaHO 6Gisbie 15 pisHMX METO/iB Ha 3arajbHiil BU6ipLi y 6isbiie HixX 1200
npencTaBHUKIB poay Pelophylax, ocHoBHa yacTrHa SIKUX NpencTaBieHa 6aTbKiBcbkuMu Bugamu P. ridibundus
(renotun RR), P. lessonae (renotun LL) Ta ix mixkBugoBum riopugom P. esculentus (renotunu LR, LLR Ta LRR). B xoxi
po6OTH MU pO3pOOMIIU i BIIPOBAIUIIN HOBUI IIPOTOKOJI IPMXUTTEBOTO OTPUMAHHS XPOMOCOMHUX TIPenaparis Bif,
IIyTOJIOBKIB 3a paxyHOK BUKOPUCTAHHS iX 30aTHOCTI [0 MIBUAKOI pereHepalii Ha paHHIX eTanax po3BUTKY; a TAaKOX
nepeBipuiy eQeKTUBHICTb BUKOPUCTAHHS HACTYIIHUX METOJiB: 6i0aKyCTUYHUI aHaJIi3 KPUKiB BUBIJIbHEHHS, aHAJIi3
aHOMaJIi pO3BUTKY, LUTOMETPiS €PUTPOLIUTIB, LUTOMETPIiS CriepMaTo30iiB. bioakyCTUYHMN aHai3 KPUKIB
BUBLJILHEHHS ITSITU BUiB poay Pelophylax Ta Tppox MiXBHUIOBUX riGpuAiB 0Ka3as, [0 KPUKM BUBLIbHEHHS CaMLiB
4iTKO po3zinsoTbest Ha rpynu ridibundus Ta lessonae, a KpuKy BUBiJIbHEHHS TiGPUAiB HOCATb IPOMIDKHUI XapaKTep.
BcepenyHi JIiHiN TaKOXK CIIOCTEPIraeTbCs BiAMIHHICTb Mi’)K KDUKaMU BUBIJIbHEHHS [IPEJCTABHUKIB Pi3HUX BUIB. B
TOM Xe 4ac 1151 CaMULIb MOJ1i0HA KapTHUHA He € XapaKTePHOIO: KpUKY BUBLJIbHEHHS 6i7IbUIOCTI TPOaHaizoBaHUX
caMullb 3MilyIOTbCS B OJHY Ipymy. Tako KpUKU BUBiIbHEHHS TPUIIOINHUX riOpUAiB HE BiIPi3HAIOTbCS Bifl KDUKIB
BUBIJIbHEHHS TUIIOINHUX ri6puaiB. Takum YMHOM, BaHUI 6i0aKyCTUYHUMI aHasi3 KPUKIB BUBIIbHEHHS HE MOXeE
BHMKOPHCTOBYBATHUCS B IKOCTi HaJiiHOTO METOLy ifeHTH(iKallii TAKCOHOMIUHOI IPUHAJIE>KHOCTI 260 MJI0iIHOCTI
3eJIeHMX ab. 3a pe3ysIbTaTOM OLIIHKA aHOMaJlill PO3BUTKY He OyJI0 3HANeHO Pi3HULi B 4aCTOTi TPAIJISIHHS
a"omasiii y P. ridibundus ta P. esculentus. Takox He criocTepirasiocs pisHUL MDK JUIITIOITHUMY Ta TPUIIOITHUMUA
ribpugamy, Mk caMmusmu i camunsiMy. OJHaK, 3Havyla pPisHULS B 4aCTOTi aHOMaslill KiHIIiBOK OyJia 3HalZeHa MK
MOJIOJAMMU OCOOMHAMHU, 11O TiIBKU [IPOMIIIM MEeTaMOP(O3 Ta BUOIPKOIO JOPOCINX OCOOMH. BCTaHOBIIEHO, IO
BUMIpPIOBaHHS PO3MipiB €pUTPOLUTIB a60 iX g1ep He € HaNiIHUM METOLOM BU3HA4YEHHSI [JI0IHOCTI KOHKPETHHUX
0Cco6uH, ocKinbky B aeskux ['TIC 3ycTpivyaioTbes TPUILIOinY, Yyui KIITUHY Ta siApa MaloTh PO3MIp B Jiana3oHi
XapaKTEPHOMY [JIs1 JUIJIOINHUX KIIITUH Ta spep. OfHaK, IaHUI METO[, € €(PEKTMBHUM [1J1s1 3arajlbHOI AETEKLil
HasgBHOCTI Tpumoizis B I'TIC. AHazi3 po3mipHOro po3nofiny CriepMaTo30ifiB IAIJIOIIHUX Ta TPUILIOIIHUX riOpUIiB
P. esculentus nmokasas, 1o po3mip CriepmMaTo30ifiB Mi>KBUIOBUX reMiKJIOHAIbHUX TiOPUIIB BiIPi3HSETHCS B KOKHOI
OKpeMOi 0COOUHM i BUMIPIOBAaHHS PO3MipiB CIIEpMaTO30i/liB He MOXXe 6YTH HalilHUM MEeTOOM 115 ineHTudikarlii
CaMIiB, 10 NOTEHLiITHO NPOAYKYIOTh AUIIOiAHI raMeTH. MU BUKOpHCTaIu KOMOiHaIi10 MOP(OJIOTiYHUX,
MOJIEKYJISIPHUX, UIUTOT€HETUYHUX Ta Fi6pUI0I0riYHOr0 METOAY 7151 KOMIIJIEKCHOTO aHali3y CKJIally Ta XapakTepy
BigTBOopeHHs B R-E-Ep-TTIC ta R-Epf-TTIC. 3a pe3yabTaToOM BUKOPUCTAaHHS KOMOiHALlil METOLiB 1111 BU3HAUYEHHS
ckiasy Tpbox pisHux I'TIC 6ys10 MpoBeieHO MOPIBHSHHS Ta OLiHKY €(PeKTUBHOCTI KOKHOT'O METOy, BUKOPUCTAaHOTO
B AMCEPTALITHOMY JOCIIIKEHHI.

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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