AHOTAIIA

[yx A. €. [lonynsuii 1IHBa3UBHUX YY>KOPITHUX BUJIB pUO BOJONHM YKpaiHu:
0COOJIMBOCTI BIKOBOi CTPYKTYpH, TEMIIIB POCTy Ta IUIoArouocTi. KpamidikaliiHa
HAyKOBa Ipalld Ha MpaBax pPyKOIHCY.

HMucepraniist Ha 3700yTTS HAyKOBOTO CTYIEHS JokTopa ¢urocodii 3a
cnemianbHicTio 091 — «bionoris». [HcTuTyT 30050111 iMeHi . 1. [mansrayzena HAH
VYkpainu, Kuis, 2026.

Huceprariiina po0OoTa TMNPUCBSIYEHA BCTAHOBJIEHHIO CYYaCHOTO CTaHy
nmomyJismiii - yebauka amypcbkoro Pseudorasbora parva, poTaHs-TOJIOBEIIKH
Perccottus glenii Ta consuHoro okyHs 3BuuaiiHoro Lepomis gibbosus B o6panux
NpiCHUX BOAOKMMAx YKpaiHu. Y poOOTI NpOaHaJi30BAHO CYYacCHE MOIIUPEHHS
3a3HAYEHUX BHJIIB Y MEXaxX HAOyTOTo apeany, 0XapaKTepU30BAHO BIKOBY Ta CTATEBY
CTPYKTYpPY IXHIX MOMNYJISIiNA, TEMIH POCTY 1 IUIOAIOYICTh CAMHUIb Y JOCTIIKEHHUX
BooiiMax. OcoOMuBYy yBary NpHIUIEHO MOPIBHAHHIO MOIMYJSILIMHUX XapaKTEPUCTUK
1HBa3UBHUX BUIB PUO y PI3HUX YACTHHAX apeajly Ha OCHOBI BJIACHUX JOCIHIJIKEHbB 1
JTEepaTypHUX JIaHUX.

Hocnimxennss Oyno mpoBeaeHe Ha 6a3t Inctutyty 3o0osorii im. I L
[maneray3zena HAH Ykpainu (M. KuiB, Ykpaina). [1oap0B1 1ocmipKeHHS 31HCHEH]
nepeBaxkHo y 2020-2025 pp. Bynu BukopucTaHi K BJIacHI MaTepiayiv, Tak 1 HaJaHi
HayKOBUM KEPIBHUKOM Ta Kojeramu. Takoxk OyJio ompaibOBaHO Ta MpOaHai30BaHO
300pu ixTionorigyHoi kousekiii [Hctutyty 300morii iMm. I. 1. IlImanerayzena HAH
VYkpainu, 310pani B nonepeaHi poku. g gociipkeHHs yebauka aMypcbKoro Oynu
oOpaH1 BOAOWMH PI3HUX THUTIB (PIYKH, CTABKH PUOHUX TOCIOJAPCTB, 03€pa, KaHAIIN) 3
OaceitniB [{ninpa ta JInictpa B YKpaiHi, a Takox, 1)1 OPIBHSHHS, 3 Oaceiiny JyHato
y CrnoBayuuHi. 3arajgom Oyio gociikeHo 1244 ocobunu yebauka amypcebkoro (563
31 CnoBauunnu T1a 681 3 Ykpainu). Jlyig MOCHIKEHHS POTAHS-TOJOBEIIKU OYJI0
oOpano 11 Bozoiitm pi3HUX TUMIB (piUKH, 03epa, KaHanu) y 6aceitHax [uinpa, Tucu ta
Cisepcbkoro [on1sa. Beporo mpoananizoBano 553 ocoOuHU poTaHsA-rOJIOBEIIKH. [
JOCTIKEHHSI COHSYHOTO OKYHSI 3BHYaiiHOTO Oyno oOpaHo 9 BogoiM y OaceifHax

Huinpa ta Tucu. OnpaiboBano 351 0cOOMHY COHSIYHOTO OKYHS 3BUYAMHOTO.



Binbip mpo0 3aiiicHIOBaJIM 32 JOTMIOMOTOI0 Mijficaka Ta MaJIbKOBOI BOJIOKYIIII,
JUTs BIIOOPY MTPO0 y CI0BALIBKUX BOJIOMMAax OyB BUKOPUCTaAHUM €JIEKTPOJIOB. 310paHumii
matepian ¢ikcyBanmu y 4% po3uuHi ¢opmMaliHy abo 3aMOpoKyBasu. Jlsi KOXKHOI
OCOOMHM BHUMIPIOBAIM CTaHAAPTHY (IXTIONOTIYHY) MOBXKHHY IITAHTECHIIUPKYJIEM 3
ToyHicTIO 710 0,1 MM. Macy pu6 BU3Ha4aIu 3a JOMOMOTOI0 Tepe3iB 3 TouHicTio 10 0,01
r. CtaTth BU3HAYAJIN 32 30BHINIHIM BUTJISIIOM TOHA] ITiJT 9ac PO3TUHY. J[J1s BU3HAUYCHHS
BIKy BUTOTOBJISUTM TIPENapaTH JIyCKU 3a 3arajJbHONPHUUHATOI0 MeTonukoro (Bagenal,
1978; Panfili, 2002). IIpu po6oTi 3 mpenapaTaMu JIyCKH COHSTYHOTO OKYHS 3BUYAaHOTO
Ta POTAHSA-TOJOBEIIKU TAKOXK Oy BUKOPHUCTAH1 OTOJITH JIJIsl yTOUHECHHS PE3yJIbTATIB,
OTPUMAHUX 3a JYCKOI0. ['0TOBI mpemapaTy neperisgaiy 3a J0IMOMOro OiHOKYIsIpa
Konus Crystal 7x-45x wa 30imemenHi 1,5 ta ¢oTorpadyBani, BHKOPHCTOBYIOUH
uuppoBy xkamepy SIGETA M3CMOS 15.0MP Ta nin3y-agantep A MiKpockomna
FMAO050. 3a nonomororo nporpamu ToupTek ToupView 4.11 (ToupTek Photonics,
2021) BuMiproBaiay 3arajibHUid paalyc JyCKHU Ta paAlyCH plYHUX KUJIelb 3 TOYHICTIO J0
0,1 mm. Cranii 3pigocTi roHaa Ta iKpy OyiaM BHU3HAYEHI 3a BiAMOBIIHUMH CXEMaMH
(IMuxmadexkos, 2014; Marenkov, 2018). Craructuuna o0poOka TmpoBeleHA Yy
nporpami PAST 4.16¢c (Hammer et al., 2001) Ta y cepegoBumii R Studio 2024.04.0
(RStudio Team, 2024) 3a gomomororo makeTiB gvlma ver. 1.0.0.3. (Pena and Slate,
2019), emmeans ver. 2.0.3. (Lenth and Piaskowski, 2026), car (Fox and Weisberg,
2019), FSA ver. 0.9.5. (Ogle et al., 2023), nlstools (Baty et al., 2015). [Ins ctBopeHHs
man Oyia Bukopucrana mporpama QGIS ver. 3.34.14-Prizren (QGIS Development
Team, 2024).

[IpoBeneHi JOCHIDKCHHS TMOKazalid, IO JUIsI  4ebadyka aMypChbKOro
XapaKTEPHOIO € 130MEeTpisl, a CTaTeBa 3pUIICTh HACTAE B PAHHBOMY BiIll (Ha Ipyromy
poLIi KUTTS) Npu cTaHaapTHINA JoBxHHI 30—40 MM, 1110 € BXJIUBOIO MEPETyMOBOIO
IIBUIKOTO (HOpMYyBaHHSI CTaOUIBHMX TOMYJAIIA. TpUBANICTh KUTTS JOCIHIKEHUX
0ocoOMH uebayka amMypchbKOro — /0 IIE€CTH POKIB, MaKCUMaJlbHI PO3MIpU HE
NEPEBUILYIOTh CTAaHAAPTHOI TOBXKUHH 75 MM. BcTaHOBIIEHO, IO CTPYKTYpA MOIMYJISALINA
yebauka aMypChKOTO CYTTEBO 3aJICKUTh BiJl YMOB CEPEIOBUIINA ICHYBAaHHS. Y PUOHUX
rocrojapcTBax MepeBa)xaroTh CTapIlll BIKOBI TPYMHH Ta OUIbIII 32 po3MipaMu OCOOUHH,

[0 TIOB'I3aHO 3 JOCTaTHBOIO KOPMOBOKO 0a3010, HU3BKMM pIBHEM XFDKAITBa Ta



COPUATIUBUMU YMOBaMH iCHyBaHHs. HaTtomicTh y mpupogHUX BojaoiMax, 30KpemMa
pluKax 1 MeJTIOpaTUBHUX KaHajax, JOMIHYIOTh MOJIOAII BiKOB1 Ipynu (IbOTOJIITKY Ta
JIBOJIITKK), @ OCOOMHHU XapaKTepU3YIOThCS MEHIIMMH pO3MIpaMUd Ta MEHIIOIO
TPUBAJIICTIO KUTTSI Yepe3 BIUIMB XIKAKIB Ta KOHKYPEHIIif0 3a pecypcu. st yebauka
aMypCbKOTO € XapakTepHUM TPOJOHTOBAaHUM HEpPEeCcT [0 KIHUA BEpPecHs, U0
MIPUCKOPIOE MOT0 HATypalli3alliio B HOBUX BojoiiMax. OTprMaHi pe3yabTaTH CB1I4aTh,
0 4eb6ayoK aMypChbKUN 31aTHUN €(EeKTUBHO MPHUCTOCOBYBATHUCS O PI3HOMAHITHUX
€KOJIOTTYHMX YMOB, 30€pirarouu BOJHOYAC OCHOBHI PUCH KUTTEBOTO IMKJIY B PI3HUX
yacTUHAX HAOyTOro apeany. 3HayHa YHCENbHICTh BHIY B CTaBKOBUX TOCIIOAAPCTBAX
MOK€ MaTH HETaTUBHUI BIUIMB HAa MOJIOAb NPOMMCIOBO IIHHUX BHIIB pUO, IO
MIJKPECTIOE HEOOXIHICTh MOJANBIIOIO MOHITOPUHTY Ta OLIHKH KHOrO BIUIMBY Ha
BOJIHI EKOCUCTEMH.

3a pe3yabTaTaMHM IMPOBEIEHUX AOCHIIKEHb BCTAHOBJIEHO, LI0 y BOAOHMAax
VYkpainu ctaTeBa 3pUTICTh POTAHSI-TOJOBEIIKH HACTA€ MEPEBAXHO HA JIPYTrOMY POILIi
KUTTSI, L0 BIAMOBIAA€E CEPEIHIM MOKA3HUKAM JIJIsl €BPONEMCHKUX MOMYJISALIN BUAY, 32
CTaHJapTHOI J0BXUHU MoHaa 40 MmMm. MakcumanbHa JOBKUHA JTOCIIKEHUX OCOOMH
POTaHS-TOJIOBEIIKH CTAHOBUTH 144 MM, TPUBAJIICTD KUTTS — IO CEMU POKIB. 3AaTHICTb
70 PpaHHBOTO CTAaTeBOIO JIO3piBaHHS, IIO€JHAHAa 3 BHCOKOK IUIOAIOYICTIO,
MPOJIOHTOBAHUM TIOPIIIHHUM HEPECTOM Ta TypOOTOIO MPO MOTOMCTBO, € Ba)KJIMBOIO
a/IaITUBHOIO TIEPEBaror0 poTaHsA-ToJI0BemKU. KpiM TOro, poTaHb-TOI0BENIKA 3AaTHHMA
BUiJIaTH 1KPY Ta MOJIOJb 1HIIMX BUIIB puO, Oe3mocepeHhO BIUIMBAIOUM HA BHUJIOBE
OaraTcTBO y BojioiMax. byno BUsBIIEHO, IO pOTaHB-TOJIOBEIIKA 3IaTHUI YTBOPIOBATH
MOHOJIOMIHAHTHI YIpyNOBaHHS y HEBENIMKUX o3epax. CyKymHICTh LUX aJalTHUBHHUX
O0COOJIMBOCTEM 3yMOBIIIOE BHCOKHH 1HBAa3MBHUN TMOTEHIAN POTAHSI-TOJIOBEIIKH,
31aTHICTh BUTICHATH aOOpUTEeHH1 BUIU Ta (HOpPMYBATH CTAOLIbHI MOHOJIOMIHAHTHI
YIPYNOBaHHS y BOAOKWMAX PI3HOTO THITY.

CrareBa 3pUIICTh COHSIMHOTO OKYHSI 3BUYAHOTO B yMOBax BOJOWM YKpaiHH
HACTa€ MEPEeBAKHO HA JIPYrOMY POIIl KHUTTS 32 CTAaHAAPTHOI AOBXKMHU moHaa 40 M,
X04a B IHTPOAYKOBAHUX €BPOMECUCHKUX MOMYJIAIISIX CTATEBO3PUIMMH CTaIOTh OCOOMHU
O1IBIIMX pO3MipiB. MakcuMalibHa JIOBXKHUHA CEpel TOCTIIHKEHUX OCOOMH COHSYHOIO

OKYHS 3BHYalHOTO CTaHOBUTH 127 MM, HOro TPUBAMICTh XKHUTTS — JO CEMHU POKIB.



Cepen TpbOX IOCHIKEHUX BUIIB AJII COHSIYHOTO OKYHS XapaKTepHOIO € HAallKOpOTIa
TPUBAIICTh HEPECTY, MPOTE MOKAZHUKHU HOTO IJIOAIOYOCTI € BUCOKUMHU. [loemHanHs
UX PENPOIYKTUBHUX CTpATErii 3a0e3rneuye COHIYHOMY OKYHIO 3BUYAMHOMY CTiilke
BIJITBOPEHHSI HABITh B YMOBaX HOBOI'O CEpPEIOBHINA, L0 BHU3HAYAE€ HOTO YCIIIIHY
HaTypaji3alliio y Bojoiimax YKpainu.

Huceprartiiiine nociuiJxeHHss OyJl0 BUKOHaHE B paMKax HAayKOBO-IOCIIIHHUX
teM [HCTUTYTY 30070ri1i M. . I. [llMansrayzena HAH Ykpainu: «Po3poOka HaykoBux
3acajl KOMIUJIEKCHOIO MOHITOPUMHIY Ta 3arpo3 IMOUIMPEHHsS 1HBa3UBHUX BUJIIB PUO
PIYKOBOIO MEPEXKEI0 1 MEpPeXiMHUMH BOJaMU YKpaiHh (Ha OCHOBI IMapasWTapHUX,
NOMYJISAIINHUAX 1 TEHETUYHUX MapkepiB)», 3a rpanToM HOJLY, poxu Bukonanns 2020—
2021, 2023, nomep aepxkpeectparii 0120U104722; «Knro4oBi aceKTH Cy4acHOIO
CTaHy MOIYJISLINA aBTOXTOHHUX Ta 1HBa3UBHUX BUAIB JESKHX Pyl XpeOeTHUX (MTaxu
1 TpiCHOBOJHI puOM)», poku BUKOHaHHS 2024-2026, HOMEp AepxKpeecTpartii
0124U000400; «YucenbHICTh, MOMIMPEHHS Ta OCOOIMBOCTEN O10JI0TiI JEAKUX
PIIKICHHX Ta 4Yy>KOPIJHUX BHJIB XpeOETHUX TBApUH Y KpaiHU: CTaH, €PEKTUBHICTh
OXOpPOHM Ta MEHEIKMEHTY TMOMyJAlii», poku BukoHaHHs 2023-2025, nHomep
nepxpeectpaiii 0123U100126.

HaykoBa HOBU3Ha po6oTH. YHiepiie: KOMIUIEKCHO 0XapaKTepU30BaHO BIKOBY
Ta CTaTeBY CTPYKTYPY MOMYJIALIN TPhOX 1HBa3UBHUX UYKOPIAHUX BUJIB pUO (yebauka
amypcekoro Pseudorasbora parva, potans-rosoBemku Perccottus glenii Tta
COHSYHOTO OKYyHs 3BHYaitHOTO Lepomis gibbosus) y oGpanux BomoiiMax OCHOBHHUX
plUKOBUX OaceilHiB YKpaiHU; BCTAHOBJIEHO BIK 1 pO3MipH HACTaHHS CTATEBO1 3pLIOCTI
3a3HAaYEHUX BUJIIB Y BOJIOIIMaX Y KpaiHH; BUSBICHO 3aJIEKHICTh CTPYKTYPH MOMYJISIIIHI
yeOayka aMypChbKOTO BiJ TUITy BOJOWMHU: y MPUPOAHMX BOJOMMAax NEpeBa)KaroTh
Mmoo BikoBi rpynu (0+, 1+), y puborocnolapcbkux CTaBKax — CTapilli; Ha OCHOBI
BJIACHUX JaHUX BUKOHAHO TMOPIBHSUILHUN aHali3 TOMYJSAIIAHUX XapaKTePUCTUK
yebayka aMypChKOTO, POTaHS-TOJOBEIIKHA Ta COHSYHOTO OKYHS 3BUYAHOTO Y Pi3HUX
TUTIaX BOJOWM Ta Ha mpukiajl OaceiHiB JHinpa ta [[yHato B Mexax Ykpainu; mis
JOCTIKYBaHUX BHUIB y BOAOWMAax YKpaiHM OXapaKTepU30BaHO CITIBBIIHOIICHHS
CTalil 3pIOCTI TOHAA Ta IKPU Yy JITHBO-OCIHHIM Mepiof. YTOYHEHO: NapameTpu

MaKCUMaJIbHOI TPUBAJIOCTI KHUTTS dYeOauyka amMypChbKOro, POTAHSI-TOJOBEIIKH Ta



COHSYHOTO OKYHSI 3BHYAHOTO B YMOBaX YKpaiHM Ta IMOKAa3aHO iX BIAMOBITHICTH
JAHUM 3 1HIIMX YacTMH HAaOyTOro apeajy KOXXHOTO BHUIY; XapaKTep 3aJIeKHOCTI
JTOBXWHU Ta Macu (i3oMeTpis — y uebauka aMypChbKOTO 1 POTaHS-TOJOBEIIKH,
AJIOMETPIis — Y COHSYHOTO OKYHS 3BUYAIHOT0) Ta TEMITH POCTY OCHTIPKYBAaHUX BUIIB
y BOJIOMMaXx Pi3HUX THIIB; KIJIbKICHI 3Ha4Y€HHsI a0COIIOTHOI Ta BIAHOCHOT IJIOAIOYOCTI,
TOHAJI0-COMATUYHOTO 1HAEKCY W KOoe(IimieHTIB BroJ0BaHOCTI JUIsl TOMYJSIN 3
YKpaiHCbKUX BOMOWM. JlicTanw TMOmanmbIIor0 PO3BUTKY: YSABIECHHS MPO KOMILIEKC
aJlanTalifHUX 03HAK YY>KOPIJIHUX 1HBa3UBHHUX BHUIIB PUO y HOBUX BOJIOMMAaX - paHHE
CTaTeBe J03pIBaHHS, HEBUCOKA aOCONIOTHA TUIOIIOYICTh MPH MOPLIHHOMY HEpecTi Ta
IIIMPOKa €KOJIOTIYHA BAJICHTHICTb, NEPEBAKAHHA Y MOMYJISIIAX MOJIOJIINX BIKOBUX
rpyn, - SIKMA 3yMOBIIOE IXHIM 1HBAa3MBHUN MOTEHIIad 1 BHU3HAYA€ MPIOPUTET

IIPEBEHTUBHUX 3aXOiB YIIPaBIIHHS HaJ €IMIHAIIIHUMH.

IIpakTyHa 3HAYYHIiCTH po0OTH. Pe3ynbTaTul qUcepTaliitHOTrO TOCTIKEHHS
€ KUIbKICHOIO Ta (PaKTOJIOTTYHOIO OCHOBOIO JUIsl PO3POOKH M YIOCKOHAJICHHS 3aXO0/IiB
MOHITOPUHTY ¥ YIpaBIiHHSA MONYJALISIMU 1HBA3UBHUX YYXOPIJIHUX BHUIIB pUO Y
BOJOMMax YKpaiHu. bynu BCTaHOBIIEHI Taki MapaMeTpu MOIMYJIAIIN: BIK 1 po3Mipu
HACTaHHSI CTaTEBOI 3PUIOCTI, TEMMH POCTY, abCOIIOTHA Ta BIAHOCHA IUJIOIOYICTD,
TOHAJ0-COMAaTUYHUM 1HJIEKC 1 YacoBa CTPYKTypa HepecTy uebauka aMypChbKOro,
POTaHSA-TOJOBELIKM Ta COHSYHOIO OKYHS 3BH4YaiiHOro. i mapamerpu MOXyTh OyTH
BUKOPHUCTaHI JJIs1 OLIHKM PU3HMKY NOJAJIBIIMX 1HBAa31d Ta MPOTHO3YBAaHHS AUHAMIKH
YUCENBHOCTI JOCTIPKYBAaHUX BHUJIB Yy BOJOMMAaxX Pi3HUX THUIIIB 1 PI3HUX PIYKOBHX
OaceifHiB; y CKJIaJi METOJUYHUX MiIXOIB 10 MOHITOPUHTY 1HBA3UBHUX UY>KOPITHHUX
BUJIB pUO, IO PO3POONSAIOTECS B paMKax BUKOHAHHS YKpaiHOW 3000B's3aHb 32
KonseHrrieto npo Oiosioriuae pizHOMaHITTSA Ta iMruieMeHTanii Permamenty (€C) Ne
1143/2014 BianoBigHo g0 Yroau mpo acomiarito 3 €BponelicbkuMm Coro30oM; SK
KUIbKICHE MIAIPYHTS JJIs YIPaBIIHCHKUX pIIIEHb Y PUOOrocnogapchbkux 00'€KTax,
HacaMIiepes] CTaBKOBOTO THITY, JIe, SIK IOKa3aHOo B po0OTi, ue0a4ok aMypchKuit popmye
NomyJsilii 3 JOMIHYBAaHHSIM CTapIIMX BIKOBUX TIpPYM 1 MOTEHIIHHO BUCOKUM
KOHKYPEHTHUM THCKOM Ha MOJIOJb TIPOMHUCIOBUX BHUJIB; TPH BU3HAYCHHI
ONTHUMAJIBHUX CTPOKIB TMPOBEACHHS OIOTEXHIYHMX 1 3aXOAIB 3 pEryJiOBaHHS

YUCEJIBHOCTI — 3 YpaXyBaHHSM BCTAaHOBJIEHOTO B pOOOTI MPOJIOHTOBAHOTO XapaKTepy



HEPEeCTy JOCII)KyBaHUX BU[IB; Y pOOOTI YCTaHOB MPUPOIHO-3AMOBIAHOTO (POHIY Ta
TEPUTOPIAIBHUX OPTaHiB YNPaBIIHHA BOJHUMU pECypcaMH IpU OIHIIl CTaHy
IXTIOIIEHO31B 1 BHUABJICHHI paHHIX CTaJid 1HBa3li YYXOPIAHUX BHUIIB pHO.
OOrpyHToBanuii y poOOTI BHUCHOBOK NP0 TMPIOPUTET MPEBEHTHUBHUX 3aXOIB
(3armo0iraHHs HOBUM IHTPOAYKIIISIM, paHHIA MOHITOPUHT, O10THYHHUI KOHTPOJIb) HAJ
eNIMIHALIMHUMY TIPU YIPaBIIHHI MOMYJALMIAMUA JOCTIIKYBaHUX BHUAIB MOXE OyTH
BpaxoBaHUU MpH po3poO0Ill HAI[IOHATFHUX 1 PETIOHATBHUX CTpAaTeriid MOBOKEHHS 3
1HBa3UBHUMH 4YYXKOPITHUMHM BHJAMU Ta 30epekeHHs al0opureHHoi ixTiodayHH
Ykpainu.

KuarouoBi ciaoBa: pubOu, OionoriuHi iHBa3ii, 4YyXOpigHi BuaU, €Bpora,
VYkpaiHa, picT, IJIOIOYICTh, BIKOBAa CTPYKTYpa, €KOJOrIYHI YMOBHU, PIYKH, CTaBKH,

o3epa.



ANNOTATION

Shukh A. Populations of invasive alien fish species in Ukrainian water bodies:

characteristics of age structure, growth rate, fecundity.

The dissertation for a scientific degree of the Doctor of Philosophy on a
specialty 091 — «Biology». L. I. Schmalhausen Institute of Zoology, National Academy
of Sciences of Ukraine, Kyiv, 2026.

The dissertation is devoted to the study of the current populations of the
topmouth gudgeon Pseudorasbora parva, the Amur sleeper Perccottus glenii, and the
pumpkinseed Lepomis gibbosus in selected freshwater bodies of Ukraine. The study
analyzes the current distribution of these species within their non-native range and
characterizes the age and sex structure of their populations, growth rates, and female
fecundity in the investigated water bodies. Particular attention is paid to the comparison
of population characteristics of these invasive fish species in different parts of their

introduced range based on original research and literature data.

The study was conducted at the I. 1. Schmalhausen Institute of Zoology of the
National Academy of Sciences of Ukraine. Field investigations were mainly carried
out from 2020 to 2025. Both original materials and samples provided by the scientific
supervisor and colleagues were used in the study. In addition, samples from the
ichthyological collection of the I. I. Schmalhausen Institute of Zoology of the National
Academy of Sciences of Ukraine collected in previous years were processed and
analyzed. For the study of the topmouth gudgeon (Pseudorasbora parva), water bodies
of different types (rivers, fish ponds, lakes, and canals) from the Dnipro and Dniester
river basins in Ukraine, as well as from the Danube basin in Slovakia, were selected.
In total, 1244 individuals of the topmouth gudgeon were examined (563 from Slovakia
and 681 from Ukraine). For the study of the Amur sleeper (Perccottus glenii), 11 water
bodies of various types (rivers, lakes, canals, etc.) located within the Dnipro, Tisza, and
Siverskyi Donets river basins were selected. In total, 553 individuals of the Amur
sleeper were examined. For the study of the pumpkinseed (Lepomis gibbosus), water
bodies within the Dnipro and Tisza river basins were selected. Altogether, 351

individuals of the pumpkinseed were examined.



Sampling was carried out using a hand net and a seine net, while electrofishing
was applied in Slovak water bodies. Collected material was fixed in a 4% formalin
solution or frozen. For each specimen, standard length was measured using calipers
with an accuracy of 0.1 mm, and body mass was determined using a scale with an
accuracy of 0.01 g. Sex was identified based on the macroscopic examination of gonads
during dissection. Age determination was performed by preparing scale samples
according to standard methods (Bagenal, 1978; Panfili, 2002). For the pumpkinseed
(Lepomis gibbosus) and the Amur sleeper (Perccottus glenii), otoliths were
additionally used to verify age estimates obtained from scales. Prepared samples were
examined using a Konus Crystal 7x—45x binocular microscope at 1.5x magnification
and photographed using a SIGETA M3CMOS 15.0MP digital camera with an FMAO050
microscope adapter. Measurements of total scale radius and annual ring radii (to an
accuracy of 0.1 mm) were carried out using ToupView 4.11 (ToupTek Photonics,
2021). Gonadal maturity stages were determined according to the scheme proposed by
Marenkov (2018), while egg developmental stages were assessed following
Shykhshabekov (2014). Statistical analysis was performed using PAST 4.16c¢
(Hammer et al., 2001) and R Studio 2024.04.0 (RStudio Team, 2024) with the gvima
package ver. 1.0.0.3. (Pena and Slate, 2019), emmeans package ver. 2.0.3. (Lenth and
Piaskowski, 2026), car (Fox and Weisberg, 2019), FSA ver. 0.9.5. (Ogle et al., 2023),
and nlstools package (Baty et al., 2015). Maps were created using QGIS 3.34.14
Prizren (QGIS Development Team, 2024).

The conducted research showed that the growth of topmouth gudgeon
(Pseudorasbora parva) in different types of water bodies is isometric, while maturity
is reached at an early age (during the second year of life) at a standard length of 30—40
mm, which is an important prerequisite for the rapid establishment of stable
populations. The lifespan of the species reaches up to six years, and the maximum size
does not exceed a standard length of 75 mm. It was established that the population
structure of topmouth gudgeon strongly depends on environmental conditions. In fish
farms, older age groups and larger individuals prevail, which is associated with an
abundant food base, low predation pressure, and favorable habitat conditions. In

contrast, in natural water bodies, particularly rivers and reclamation canals, younger



age groups (0+ and 1+) dominate, while individuals are characterized by smaller sizes
and shorter lifespans due to predation and competition for resources. The species is
characterized by a prolonged spawning period lasting until the end of September,
which facilitates its rapid adaptation to new water bodies. The obtained results indicate
that the topmouth gudgeon is capable of effectively adapting to a wide range of
environmental conditions while maintaining the main features of its life cycle across
different parts of its introduced range. Its high abundance in pond aquaculture systems
may negatively affect the recruitment of commercially valuable fish species,
highlighting the need for further monitoring and assessment of its impact on aquatic

gcosystems.

According to the results of the conducted research, it was established that in the
studied water bodies of Ukraine, maturity of the Amur sleeper (Perccottus glenii) is
reached mainly in the second year of life, which corresponds to average values for
European populations of the species, at a standard length exceeding 40 mm. The
maximum recorded size for the species is 144 mm, while lifespan reaches up to seven
years.The ability to attain early maturity, combined with high fecundity, prolonged
batch spawning, and parental care, represents an important adaptive advantage of the
Amur sleeper. In addition, this species is capable of consuming eggs and juveniles of
other fish species, thereby directly affecting species diversity in aquatic ecosystems. It
was also found that the Amur sleeper can form monospecific populations in small
lakes. Such life-history traits contribute to the successful establishment of the species
in new water bodies, rapid population growth, and further expansion of its range within

introduced territories.

According to the results of the conducted research, it was established that in the
studied water bodies of Ukraine, maturity of the pumpkinseed (Lepomis gibbosus) is
reached mainly in the second year of life at a standard length exceeding 40 mm,
although in introduced European populations individuals become mature at larger
sizes. Among the examined specimens, the maximum recorded length of the
pumpkinseed was 127 mm, and its lifespan reaches up to seven years. Among the
three studied species, the pumpkinseed is characterized by the shortest spawning

period; however, its fecundity remains high. Early maturity, high fecundity, parental



care, and batch spawning contribute to the successful establishment of the species in

new water bodies and its further spread within the introduced range.

The dissertation research was carried out within the framework of research
projects of the I. I. Schmalhausen Institute of Zoology of the National Academy of
Sciences of Ukraine: “Development of scientific foundations for integrated monitoring
and assessment of threats posed by the spread of invasive fish species through river
networks and transitional waters of Ukraine (based on parasitological, population, and
genetic markers)”, supported by the National Research Foundation of Ukraine,
implemented in 2020-2021 and 2023 (state registration number 0120U104722); “Key
aspects of the current status of populations of native and invasive species of selected
vertebrate groups (birds and freshwater fishes)”, implemented in 2024-2026 (state
registration number 0124U000400); and “Abundance, distribution, and biological
features of selected rare and alien vertebrate species of Ukraine: status, effectiveness

of conservation and population management”, implemented in 2023-2025 (state

registration number 0123U100126).

Scientific novelty of the study. The following concepts have been identified
for the first time: a comprehensive characterization of the age and sex structure of
populations of three invasive alien fish species (topmouth gudgeon Pseudorasbora
parva, Amur sleeper Perccottus glenii, pumpkinseed Lepomis gibbosus) in selected
water bodies of Ukraine’s major river basins has been provided; the age and size at
maturity of these species in Ukrainian water bodies have been determined; a
dependence of the population structure of the topmouth gudgeon on the type of water
body has been revealed: younger age groups (0+, 1+) predominate in natural water
bodies, while older age groups predominate in fish farming ponds; based on our own
data, a comparative analysis of the population characteristics of topmouth gudgeon,
Amur sleeper, and pumpkinseed was conducted in different types of water bodies,
using the Dnieper and Danube basins within Ukraine as examples; for the said species
in Ukrainian water bodies, the relationship between gonadal and egg maturity stages
during the summer-autumn period was characterized. The following concepts were
clarified: parameters of the maximum lifespan of topmouth gudgeon, Amur sleeper,

and pumpkinseed in Ukrainian water bodies, and their correspondence to data from



other parts of each species’ acquired range was demonstrated; the nature of the length-
weight relationship (isometry for topmouth gudgeon and Amur sleeper, allometry for
pumpkinseed) and the growth rates of the studied species in various types of water
bodies; quantitative values of absolute and relative fecundity, gonadosomatic index,
and condition factors for populations from Ukrainian water bodies. The following
concepts have been further developed: the set of adaptive traits exhibited by invasive
alien fish species in new water bodies (early maturation, low absolute fecundity during
batch spawning, and broad ecological adaptability, the predominance of younger age
groups in populations) which determines their invasive potential and establishes the

priority of preventive management measures over elimination measures.

Practical significance of the study. The results of this dissertation research
provide a quantitative and factual basis for the development and improvement of
measures for monitoring and managing populations of invasive alien fish species in
Ukrainian water bodies. The following population parameters were established: age
and size at maturity, growth rates, absolute and relative fecundity, gonado-somatic
index, and spawning time structure for topmouth gudgeon, Amur sleeper and
pumpkinseed. These parameters can be used to assess the risk of further invasions and
to forecast the population dynamics of the studied species in water bodies of various
types and in different river basins; as part of methodological approaches to monitoring
invasive alien fish species, which are being developed as part of Ukraine’s fulfillment
of its obligations under the Convention on Biological Diversity and the implementation
of Regulation (EU) No. 1143/2014 in accordance with the Association Agreement with
the European Union; as a quantitative basis for management decisions at fisheries
facilities, primarily pond-type facilities, where, as shown in this study, topmouth
gudgeon forms populations dominated by older age groups and exerts potentially high
competitive pressure on juveniles of commercial species; in determining the optimal
timing for biotechnical measures and population control measures taking into account
the prolonged nature of spawning in the studied species, as established in this study; in
the work of nature reserve agencies and territorial water resource management bodies
when assessing the status of ichthyocenoses and the detection of early stages of

invasion by alien fish species. The conclusion presented in this study regarding the



priority of preventive measures (preventing new introductions, early monitoring,
biological control) over elimination measures in the management of the populations of
the studied species can be taken into account when developing national and regional
strategies for managing invasive alien species and conserving the native ichthyofauna

of Ukraine.
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