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BCTYII

CyudacHa ixTionoris B YKpaiHi — [1e HayKa He JIUIIE Mpo puo, IXHii BUIOBUN CKIIa]
1 Olojyiorito, aje W MPO CTIMKICTH BOJHUX EKOCHUCTEM, IPOJOBOJIBYY OE3MEeKy Ta
BIJMOBIJATbHE NPUPONOKOpUCTYBaHHS. (OcoOnHMBOi  aKTyaJbHOCTI HAOyBaroTh
HampsIMM TIPAKTUYHOI 1XT10JI0T1i, aKBaKyJbTypH W pHUOHMIITBA, OPIEHTOBAHI Ha
BIOCKOHaAJICHHsI (haxOBOi OCBITH Ta IMJATOTOBKY BHMCOKOKBaIi(hiKOBaHUX KaJIpiB,
BUKOPHUCTAHHS Ta BIATBOPEHHA BOJHUX O10pecypciB, YIPOBAKEHHS HAYKOBHUX
pO3pOOOK y  CENeKIil0, KOPMOBHPOOHHIITBO Ta IXTIONATOJOTiIO, a TaKOX
pedopMyBaHHS Tady3i BIANOBIZHO 1O CKOJOTIYHUX, CKOHOMIYHHMX 1 COIlaJbHHUX
BUKJIHKIB.

VY 2008 pori Ixtionoriyne ToBapucTBO YKpaiHM 3amodyaTkyBasio MiKHapOIHY
IXTI0JIOTIYHY HAayKOBO-IIPAKTUYHY KOH(pepeHIto «CydacHl npodieMd TEOPETHYHOI 1
IPAKTUYHOI IXTIOJOrIi», SIKy BOepie Oysno npoBeAaeHo B MicTi KaHeBi. 3a pimieHHsIM
YYaCHHKIB KOH(pepeHIis HaOya mopiuHoro (opMary Ta Hajami BiaOyBanacs B pI3HUX
Mmictax Ykpainu: CeBacromnomni (2009), duinponerpoBcbky/Ininpi (2010, 2019), Oneci
(2011, 2016), Yepniusax (2012), Tepuomomi (2013), Memitononi Tta bepasHcbky
(2014), Xepconi (2015), Kaneri Ta Kueni (2017, 2025), JIsponi (2018), Xapxosi (2020,
2021).

IxTionoriune ToBapucTBO YKpainu y ckiami ['impoexornoriyHoro ToBapucTBa
VYkpainu € paxoBuM cepeoBUIIEM, IO TTOEIHYE aKaIeMiuH1 YCTAaHOBH, YHIBEPCUTETH,
IPUPOIOOXOPOHIIIB, BUPOOHUYHUKIB 1 MOJIONUX y4eHUX. [liaTpumyroun miajgor Mix
(GyHIIaMEHTAIbHOIO Ta TMPHUKIATHOK HAYKOI, TOMUPIOIYN Cy4dacHI METOnu
JOCHIJDKEHb 1 PO3BUBAIOYM TMAPTHEPCTBA, TOBApHUCTBO CHpPHUSE TIEPETBOPEHHIO
MOJILOBUX CTIOCTEPEKEHB Ta EKCIIEPUMEHTATBHUX PE3YJbTaTIB HA MPAKTHYHI PIITICHHS
JUIsl puOHOTrO rocrofapcTBa YKpaiHu 1 3apyOlKHUX KpaiH.

3a ocTaHHI J1Ba NECATHIITTS MOXHA BUOKPEMUTH KIJIbKa BU3HAYAJIbHHUX BiX. Y
2007 pori 3armo4aTkoBaHO HAyKOBUM KypHan «Puborocmnogapchka Hayka YKpaiHW»,
10 CTBOPWB IOCTIMHWNA MaWJaHYMK JJIs ONPHIIONHCHHS HAYKOBUX PE3YJbTaTiB Y
chepax exoJorii BOJOWM, aKBaKyJIbTYPH, CEJICKIlli, TCHETUKHU, O10TEXHOJIOT1H, TOIIBIII
Ta xBopoO pub. Y 2008 pormi crapryBana koH(pepeHiis «CydacHl npooieMu
TEOPETUYHOI 1 MPAKTUYHOI 1XTioJorii». Pa3oM 11l 1HIIIATHBY MO3HAYMIIM TIEPEXiJl Bij
pO3pi3HEHUX (PaXOBUX KOHTAKTIB JI0 PETYIISIPHOT BCEYKPaiHChKOT KOMYHIKaIlii Ta LTI
BIJIKPUTOTO OOMIHY JaHUMH.

Yopogoexk 2010-x pokiB Hayka IiCTOTHO pO3MHMpHUIIA IHCTPYMEHTapil: 10
TpaAMIIHHUX OOJIKIB PUOHUX TOMYJALIM AaKTUBHO JOJIYYHIN MOJIEKYISIPHO-
TCHETUYHI, O10XIMIYHI M ITMTOTCHETHYHI METOAHM. Y PHOHHUIITBI BIOCKOHATIOBAIH
CEeJIeKLII0 YKpalHCBhKUX TMOpiJ KOpoma, TEXHOJOrli BIATBOPEHHS OCETPOBHX 1
JTOCOCEBUX, KOPMH, JIIarHOCTUKY XBOpPOO, CHCTEMH 3aMKHEHOTO BOJIOTIOCTA4YaHHS Ta
OiaXoauM N0 30epexeHHs TeHO(POHIY PIAKICHMX BUAIB. BogHouac NepeKOHIMBO
YTBEPIUIIOCS €KOCUCTEMHE OaueHHs BOAOWM 3 (hOKycoM Ha eBTpoikallito, 1HBa3li
YY>KOP1THUX BUIIB 1 INI00ABHI 3MIHU KIIIMATYy.

[Ticna 2022 poky 10 HUX 3aBAaHb JoAaiacs OIlIHKA BOEHHUX 30UTKIB BOJHUM
E€KOCHCTEeMaM: pYWHYBaHHSA T1IPOTEXHIYHOI 1HMPACTPYKTYypH, 3a0pyaHEHHS Ta
NOPYIICHHS] MITpallifHUX TUIIXiB pub, iX OI0TOMIB MOTPEOyIOTh TPHUBAJIOTO
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MOHITOPUHTY 1 TOAAJIBIIOTO HAyKOBO OOIPYHTOBAHOTO BiJHOBIEHHS. BakinBoiO
BIXOIO JIEpKaBHOT MOJITUKH cTano cxBaneHHs y 2023 pori Ctparerii po3BUTKY Tay3i
pubHoro rocnoaapcta Ykpainu 110 2030 poky, a y 2026 poiii — ornepauiifHoro miany
Ha 2026-2029 poxu, 10 aKIEHTy€ PO3BUTOK AKBaKYJIbTYpH, HAyKd 1 OCBITH,
U (poBI3aLII0 Ta HAOIMKEHHS 10 TPUHIMUIIB prudorocnoaapcbkoi nomaituku €C.

VY 2026 poui JHINPOBCHKUHM Aep>KaBHHUM arpapHO-€KOHOMIYHUN YHIBEPCUTET
(AJAEY) — onuH 13 NpOBITHUX OCEPEAKIB arpapHoi OcBiTH 1 Hayku [IpunHinpoB’s
— yTperTe npuitMae (axiBiiB 3 1XTIONOT1], puOaTbCTBA Ta pUOHMIITBA 3 PI3HUX KpaiH.
[IpoBenennss XVI kondepeniii, npuypoueHoi no 15-piuus kadeapu BOIHUX
OiopecypciB Ta akBakyabTypu JJAEY, cuMBOIIYHO TIPOIOBKYE JIIHIFO HACTYITHOCTI:
BiJI HAKOTIMYEHHS 3HaHb — JI0 X MPAKTUYHOTO BTUICHHS, B (paxoBOi JUCKYCIi — 10
CIIJIbHOI BIATIOBIIaILHOCTI 3@ BIIHOBJICHHS BOJIHMX €KOCHCTEM YKpaiHH.

['onoBHUI pe3ynbTaT ABAAATUPIYHOTO MOCTYITY — yTBOPEHHS OTYXHOI HAYKOBO1
CHUIBHOTHU, 3AaTHOI TIOEHATH JOCBIJ MOJIBOBUX JOCIHIKEHB, TOUYHICTH J1aboparopii i
CYCIIUTbHY BiJMOBiaIbHICTh. Munynopiuna XV ixtionoriyHa koHdpepeniis y Kuesi
(HYBIII Ykpainm), mo o0’ eanana nonan 200 yyacHUKIB 3 YKpaiHu Ta KpaiH €BpoIH,
3acBIAYMIIA KUTTE3AATHICTh TAaKOro jianory. Toxk JIsJbHICTE [XT1070T14HOTO
TOBApUCTBA YKpaiHM € BOJHOYAC JHTOomMCOM TmpodeciiiHOi Tpaguuii Ta
1H(PaACTPYKTYpOIO MalOyTHBROTO — MPOCTOPOM CHUIBHUX AOCHIIXKEHb, PIIIEHb AJIs
JI€p>KaBHOI MOJIITUKU Ta HOBUX OCBITHIX 1 HAYKOBUX TPAEKTOPIi.

Bin imeni konexktuBy JAJIAEY Bitaemo yuyacHukiB 1 rocteit XVI MixnapoaHoi
1XT10JIOTTYHOI HAyKOBO-IPAKTUYHOI KOH(epeH i «CydacHi nmpoOiaeMu TEOPETUUHOI 1
npakTU4HOi ixTionori» (29-30 BepecHs 2026 poky B M. [HINpo), 3WYMMO TUTITHOT
poOOTH, KOHCTPYKTMBHOTO HAyKOBOTO OOMIHY Ta YCIIIIHOI peai3allii CHiIbHUX
1H1I1aTuB!

Opekomimem Kongepenyii
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HOBIIILKHI P. O., IBOPEIILKHM A. 1.
JIHITPOBCHKUH JAep>KaBHHUM arpapHO-€KOHOMIYHUHN yHIBEpPCHUTET, M. JIHITTpO, ByII.
Ceprisg €dpemona, 25, e-mail: novitskyi.r.o@dsau.dp.ua

15 POKIB KA®EJIPI BOJHUX BIOPECYPCIB TA AKBAKVYJIBTYPU

JHIMTPOBCBKOTI'O JEP’)KABHOI'O ATPAPHO-EKOHOMIYHOI'O

YHIBEPCUTETY: CTAHOBJIEHHS, PO3BUTOK, IEPCIIEKTUBHA

JIHIpOBCHKUU  JIepKaBHUM — arpapHo-ekoHoMiuHui  yHiBepcuteT (JJAEY)
po3zramoBanuii y CobopHomy paiioni micti JHinpo no Bynui iM. Cepris €dpemosa,
25. YHiBepcuTeT MiANOpsAKOBaHUNH MiHICTepCTBY OCBITH 1 HayKu Ykpainu. OnHi€ro 3
HAUMOJIOIIUX CTPYKTYPHUX OJWHUIb 3aKJIaJy BHUINOI OCBITH € Kadeapa BOIHUX
OlopecypciB Ta aKBaKyJIBTyPH.

3acHyBanHs Kadermpu Oa3yeTbcsi Ha TIOTMEPEIHIX BaroMux 1 TPYHTOBHUX
po3pobOkax mpod. I.b. MenpHuKOBa, cT. Hayk. cmiBpoOitTHuKa O. B. €pmymieHka,
K. 0. H. M. I. lllepumii, ct. Hayk. cmiBpoOiTHuka B.I. Kanammnwka, c1. Hayk.
criBpoOiTHUKa A. B. Maxoninoi, nou. H. I. be3kpoBHOiI Ta 1HIIUX, SIKI MPOBOAMIH
JTOCHIIPKEHHST B TICHIM B3aeMoAil 3 TiApOOIOJIOTIYHUMH, I1XTIOJIOTIYHUMH H
puborocnogapcbKMMHU KOJIEKTUBAMH CHEIIaiCTIB 1 HaykoBU1B [IpuaHipoB’s.

TananoButuii HaykoBelb no1. I. b. MensbHukoB Ha mnowarky 1930-x pokiB
aKTUBHO  BHMBYaB  BoAHl  Oiopecypcu  Ilpuaninpom’s,  mpamiowyd B
JIHImponeTpoBChkOMY  cllibebkorocnoaapcbkomy  iHcTuTyTi  (JCIT).  Teopriit
boprcoBuu sk BU3HAHMI CIIELIAICT 1 3HaBEIlb 300IIAHKTOHY, 1XTI0JIOT1i 1 puOHMIITBA
ITPYHTOBHO M JIOKJIQJIHO BHBYAB PHOOTOCIONAPCHKI MpooOiemu BomoiM IliBaeHHO-
Cxignoi VYkpaiHu, a OTpUMMaHiI HAyKOBI pe3yJIbTaTH AaKTUBHO BIIPOBAKYBaB Yy
HaBYalbHUI Tmiporiec. 3romoMm [ b. MenbHHKOB crodaTtky od4oiuB Kadenpy
rigpo6iosorii Ta ixTionorii J[HimponeTpoBchKoro nepxaBHoro yHiBepcutety (1Y), a
B 1951-1964 pp. nparoBaB pexkropom J/1V.

3HayHE HAYKOBE MIATIPYHTS, 3aKIaJeHE TOCITITHUKAMU, OYCBHUIHI MEPCIECKTUBH
PO3BUTKY PHOOTOCIOAAPCHKOT0 HAMPSMKY, Ha3zpijia moTpeda B MIATOTOBIN (axiBIliB-
puOOBO/IIB, 1XTIOJNOTIB, IXTIOMATOJOTIB OOYMOBWJIM CTBOPEHHS KadeApu BOJHUX
OiopecypciB Ta akBakynsTypu B JIJIAEY (HoBiubkuid, 2023).

VY 2011 porri Ha 6ioTexHOIOTIUHOMY hakynbTeTi (3a HakazoMm JIJIAEY Ne 158 Bin
04.07.2011 p.) cTBOproeThesl Kadeapa BOAHMX OIOpECYpCiB Ta aKBAaKyJILTYpH. Ii
3aCHOBHHMKOM 1 MEpIIMM 3aBiJyBaueM CTaB JIOKTOp OI1OJOTIYHUX HaykK, mpodecop,
Amnaronii IBanoBuu JlBopenbkuii — BiloMHuil B YKpaiHi Ta 3a 1i MeXaMu y4eHH-
riapo6iosnor, 6ioxiMiKk Ta paniobionor. BumyckHuk XapKiBCBKOTO BETEPHUHAPHOTO
iHcTuTyTy (1959 p.), mpaniBauk JHinponeTpoBcbkoi 6iodadpuku (1959-1964 pp.),
Bine-IIpesuaent PagioGionoriunoro Topapuctsa Ykpainu (3 1991 p.).

31993 p. Anaromiii [BaHOBHY — akaieMiK YKpaTHCHKOT €KOJIOT1YHOT aKaieMii HayK
(YEAH), y 1994 p. — orpumye nouecHe 3BaHHs «CopociBchkuii mpodecop». Y 1996
p. mpod. A. L. JIBopenpkuii — maypear npemii im. O.B. Ilammamina HAH Vkpainu. B
1998 pori 3a Baromuii BHECOK Yy MIJATOTOBKY KBaslipikoBaHMX (haxiBI[IB y PETiOHI
Vkazom Ilpe3unenra Ykpainu oMy IPHUCBOEHO MOYECHE 3BaHHS «3aCIIyKEHHUM 14
HayKu 1 TexHiku Ykpainuw». Jlopruil yac Anaroniii IBaHOBUY ouostoBaB Kadenpy
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riapo6ionorii  JIHIIPOMETPOBCHKOTO  JAEPIKABHOTO
(mi3HIIIE — HAIlIOHATLHOTO) YHIBEPCUTETY.

Y 2011 p. mpod. A. 1. JIBoperpkoro Oyio
3anpouieHo a0 JIHImponmeTpoOBCHKOIO AEP:KaBHOTO
arpapHoOro  YHIBEPCUTETY, JiI€ BIH OpraHiyBaB
kadenpy BomHHUX OiopecypciB Ta aKBaKyJIbTYpH, SIKY
ouontoBaB 110 2016 poky.

[epmmii cknag kadgenpu BogHUX OiopecypciB Ta
akBakynsTypu (2011-2012 H.p.): mnpod., na.0.H.
JIBopenpkuit A. 1., nouienTu, k.6.H. — be3kposna H. 1.
ta Hemuposceka O. B., k.c.-r.H. Canponosa B. O. Ta
XMmenwoBa O. B., crapmmii nabopant — Cazanona H.
M. (mo 1.02.2012 p.) Ta Ken K. B. (3 2.02.2012 p.).

3BUYaitHO, BC1 POKHU iCHYBaHHS Kadeapu CKiiajn
HAyKOBO-TISJAroriYHuX IMPaIiBHUKIB 1 JTOMOMIXKHOTO
KOJIGKTUBY HIOPIYHO 3MiHIOEThCS. Bripomosx 2012— A. L. IBopeubkuii,

2025 pp. TyT mpairoBanu: K.0.H., 101. HemupoBchka n-p Gion. Hayk, npod.

O. B, k.c.-rH., gou. ['onuapora O. B., k.c.-r.H., go11. XmenboBa O. B., k.0.H., 101I.
[Tonera FO. JI., nou. Pouuna H. 1., acucrentu — Crace M. M., Kyniym T. 1O., k.c.-T.H.
XpamkoBa O. M., 30BHIIIHI 1 BHYTpPILIHI CyMICHUKH — Ipo(., 11.c.-r.H. bex B. B., npod.,
n.c.-r.H. llIkypko T. I1., x.c.-r.H., nou. [llapamok T. C., k.6.H., no1. €cinosa H. b., noir.,
K.c.-T.H. PoxkoB B. B., go1., k.c.-r.H. Kanmyk H. O., crapmii nabopantu €pemenko €.
I., x.i.H. Baiinak JI. A., CagoBcbka O. @., Peme3 A. O., Ko6sko /I. O., XaBrypina b.
C., Yepkammuna O. O.

VY Bepecni 2015 p. TyT po3MOYMHAE CBOIO MISUIBHICTH CHOYATKY SIK CYMICHUK
npod., x.6.H. Poman OmnekcannpoBud HoBilbKkui, KUl 3a piK CTa€ BUKOHYIOUUM
000B’s13KM 3aBigyBava Kadeapu.

Hoginpkwmit P. O. — Bunyckauk 6iosioro-ekonorigaoro ¢akymsrery JJAY (1991—
1996 pp.). AcnipanT kadeapu 3o00:0rii Ta exonorii Y (1996-1999 pp.).

OnHoYacHO 3 HaBYaHHSIM Ha Olodalll BiH MPALIOBAB €repeM-pruOOBOAOM, CTapIIUM
erepeM-pruOoBOIOM, 1XTiOJIOTOM J[HIMPONETPOBCHKOI 0OIACHOT OpraHizaliii YKpaiHChKOTro
TOBapHCTBA MUCIUBIIB Ta pubaiok (YTMP), 3acTymHHUKOM TOJIOBHOTO pEIaKTopa
Bceykpainchkoi razetu «Kiépy. Ha mocani ixtionora YTMP B 1998—1999 pokax Hopitbkui
P. O. 6epe yuacts y po3po6iii mpoekTy [ IpaBui mroOUTeIbCHKOT0 1 CHOPTUBHOTO PUOATLCTBA
(1999) y cxnami komicii I'onoBpruoBomy Ykpainu (I'yoanosa, 2023).

P. O. Hogiupkuit y 2000-2006 pp. — acucteHT kadeapu 300J0rii Ta €KOJIOTii
JHY, 3 2006 p. — nouent miei kapeapu. Y 2004 p. Poman OnexcanapoBU4 3axXuIIae
KaHJIMJATChKy nucepTariito. KpiMm HayKOBUX 3BEpIEHb Y II€H jke 4ac BIH — aBTOP 1
BeJly4ril HAyKOBO-MOMYJsipHO1 Tenenporpamu «O pridanke Bcepbesy» (2004-2021 pp.),
aka Buxomuiaa B edipi Ykpainu, pocii, Tynicy, bonrapii, TpancmroBamacs 1o
CYIyTHHKOBOMY KaHAJTy Ha 3axigHy €BpoIly, Majia ayaAuTopito y 36 MJIH. IIIsAadiB.

V¥ 2011 poui P. O. HoBiupkuii ctae ciiBaBTOpoM HayKoBoi mpani «YepBoHa KHHra
JuinponerpoBcbkoi o0nacTiy. Y 2014 p. konekTuB BueHUX Kadeapu 300J10T11 Ta €KOJIOTi1
JIHY imeni Onecst ['onuapa (y Tomy uucii i gon. P. O. HoBitpkuii) OyB BUCYHYTHH Ha
3100yTTs JleprkaBHoi ipemii Ykpainu B ramy3i Hayku 1 TexHiku 3a 2014 pik.
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Y 2016 p. Bim 3akinuuB goktopantypy HHY imeni Onecs ['onuapa 3a
crierianbHIicTIO «Exonorisy. Ilicins KoOHGIIKTY 3 KOJIUIITHIM PEKTOPOM YHIBEPCHTETY
not. Hosirpkwmii P. O. mokumae Alma Mater 1 TOro % poKy 3ampoIryeThCsi Ha MOCaIy
BUKOHYIOYOTO 000B’SI3KH 3aBiyBada Kadeapu BOAHUX O10pecypciB Ta aKBaKyJIbTypH
JJIAEY.

VY 2019 p. Hositpkuii P. O. 3axuctus B IHcTutyTi rigpoodionorii HAH Ykpainu
JTOKTOpPChbKY aucepranito 3a cnemiaibHicTio 03.00.10 «Ixtionoris», y 2021 p. fiomy
IIPUCBOEHE BUCHE 3BaHHS — mpodecop.

Y 2026-2027 H. p. HaBUaJbHO-TNIEJArOTIYHMM CKJIag Kadeapu BOIHUX
OiopecypciB Ta akBakyibTypu JAJIAEY Bmepme 3a 15 pokiB icHyBaHHA Kadeapu
npeacTaBiieHui 8,25 mTaTHUMU MocafaMu: 3aBiayBau kadeapu, npod., 1.6.H. Poman
Hoginpkuii, pou., k.c.-r.H. Anna ['opuanok, moi., k.0.H. — Hamis I'y6anoBa, Ama
Bbyneiiko, Ceitnana Cepatok, Mapuna ["opina, crapuri Bukiagadi: [aaa [Toporikosa ta
phD JImutpo KobsxoB, ac. €nuzaera Uyouenko. [locamxy mabopanra kadenpu y e
nepioJ cyminiae joil., k.0.H. Mapuna ['opina.

Crorogui kadeapa BogHux OiopecypciB Ta akBakynsTypu HJIAEY 3miiicHioe
MIAroTOBKY 3700yBauiB BuIloi ocBiTH OC «bakamaBp» 31 cnemiaabHocTeit 207 Bogni
Olopecypcu Ta akBakynabTypa (3—4 kypcu) ta H5 Boani Oiopecypcu Ta akBakynbTypa
(1-2 kypcu), Ta OC «Marictp» 3a cnemianbHicTio HS. HaykoBo-menaroriusi
OpaliBHUKK Kadeapu TOTyIOTh (axiBIiB y ramdy3l puOHOTO TrocnoAapcTsa,
aKBaKyJIbTypH, prOaIbCTBA, OXOPOHHU, BIATBOPEHHS 1 PallilOHAJLHOTO BUKOPUCTAHHS
BOJIHUX OiopecypciB (pubO00OXOpoHa), TEKOPATUBHOTO PUOHUIITBA.

[Mepmmii Habip 3700yBaviB BuIoi ocBitd OC «bakanaBp» BinOyBcs y 2013 p.
[Tepuri marictpu mouanu 3100yBaTH OCBITY Ha Kadeapi 3a OCBITHBO-MPOGECIitHOO
nporpamoro «Bogni 6iopecypeu Ta akBakyasTypa» y 2018 p.

Ha cporoani Ha kadenpi HaBuaeThcs moHan 100 cTyAeHTIB OYHOI 1 3a0YHOI
¢bopmu HaBuanHs (puc. 1).

60 4
50 3
2
40 2 = ==
. 15 b
30 4 poe 3 23 o 3 [ 8
- =
20 52! E 3 E
== 2 =3 = ol ] 5
10 1207 ]
0

2021-2022 2022-2023 2023-2024 2024-2025 2025-2026 2026-2027
B bakanaep (o4Ha ¢popma) = Bakanaep (3aouHa dpopma)

B MaricTtp (o4Ha popma) @ MaricTtp (3aouHa ¢popmMa)

Puc. 1. lopiunuit HaOip 3100yBaviB 3a BciMa ¢opmamu HaBuaHHs (2021-2026 pp.)
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[Ipog. P. O. HoBiubkuéi — KEpIBHUK HAyKOBOi MIKOJIM TEXHOTEHHO
TpaHcGopMOBaHUX MPiCHOBOMHKMX ekocucTeM (Hosinpkuii Ta iH., 2021; HoBinpkuid,
baiimak, 2021). V 2017-2025 pp. xojaektuB Kadeapu Tpudi BHUOOPIOBAB
nepxOrompkeTHe piHAHCYBaHHS Ha 3arajibHy cymy nonas 10 mutH rpuBeHs (puc. 2).

GyHpaMeHTanbHi LOCNIMXKEHHA, TUC. TPH locnoroBopHi AOCAIMKEHHA, TUC. TPH
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Puc. 2. Komepuianizanis HayKoBUX 3400yTKIB 1 HalpalfoBaHb Ka(enpu 3a OCTaHHI
poxku (2021-2026 pp.)

[TiBTOpa necaTumTTs — 1e Nepiof, 3a sSKui kadenpa He auiie chopMyBaacs K
ctpykrypauit migpo3ain JJIAEY, a i crana crnpapkHiM (arMaHOM 1XTiOJOTTYHOL
HaykH, prubanbcTBa Ta pubHUITBA Y [IprnHinpoBcbkomy perioHi. Bomnouac TpuBaroua
NMOBHOMAcIIITa0HAa BiifHA pocCii MpoTH YKpaiHU HEraTWBHO IMO3HAYAETHCS Ha POOOTI
Kadeapu: MOBITPSIHI TPUBOTH, 3arpPO3H OOCTPLIIB, MEpedOi 3 eIEKTPONOCTaYaHHIM 1
3B’SI3KOM YCKJIQJHIOIOTH OPraHi3ailif0 OCBITHHOTO 1 HAYKOBOTO MPOIIECY, 3/1HCHECHHS
MOJIbOBUX Ta JaOOpaTOpHUX MOCHIKEeHb. BoeHHI Mii TakoX 0OMEXYIOTh JOCTYIT 110
BOJIHUX 00’ €KTIB, MOCUJIIOIOTh HABAHTAKEHHS HA BOJHI €KOCHCTEMH, yCKJIQJIHIOIOTH
MOXJIUBOCT! (piHAHCYBaHHSI ¥ MIDKHApOAHOI akajaemiuHoi mMoOinbHOCTI. [lompu mi
BUKJIMKH, KOJICKTUB Kadeapu 30epirae KaJpoBUil 1 HAyKOBUU MOTEHIIAN, aJanTye
HABYAHHS Ta JOCIHIAHUIBKY HISUIBHICTE JO YMOB BOEHHOIO 4Yacy. Y NEpCIEKTHBI
nepen0adyeHo MoAaJIbIIe BJOCKOHAIICHHS OCBITHIX MPOTpPaM, PO3IIUPECHHS TEMaTHKH
HAyKOBHMX JOCJIDKCHb 1 3MIIHEHHs CIIBIIpalll 3 BITUM3HSAHUMHU Ta 3aKOPJIOHHUMHU
MapTHEPAMHU. Peamnizamis 10070.4 3aBJIaHb CIIPUSITUME 1 ATOTOBIIL
KOHKYPEHTOCIIPOMOXKHHUX (DaxiBIIiB, BIIHOBICHHIO MOCTPAKIAIUX BOIHUX €KOCHUCTEM
1 MOCWJIEHHIO poii Kadeapu y BIAPOIKEHHI 1 PO3BUTKY PUOHOTO TOCIOAAPCTBA
VYkpainu.
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15 YEARS OF THE DEPARTMENT OF AQUATIC BIORESOURCES AND
AQUACULTURE AT THE DNIPRO STATE AGRICULTURAL AND
ECONOMIC UNIVERSITY: FORMATION, DEVELOPMENT, PROSPECTS

This article examines the stages in the development of the Department of Aquatic
Bioresources and Aquaculture at the DDAEU since its establishment (2011), changes
in its academic and teaching staff, and the growth in the number of students enrolled
on the department’s courses. Considerable attention is paid to the department’s
founders — Professors A. 1. Dvoretskyi and R. O. Novitskyi — and their life stories.

The department’s achievements in the commercialisation of scientific knowledge
are highlighted, and prospects for its further development during the war and in the
post-war period are outlined.
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CURRENT CHANGES IN THE ICHTHYOFAUNA OF THE UPPER TISZA:
BETWEEN THE CONSERVATION OF UNIQUE BIODIVERSITY AND THE
SPREAD OF ALIEN SPECIES

The Tisza River basin is one of the most distinctive river systems of the
Carpathian region, comprising watercourses in Ukraine, Romania, Slovakia, Hungary
and Serbia. In this study, the Upper Tisza is defined as the main river from its
headwaters to its final entry into Hungary, together with the tributaries entering
upstream of this boundary. The combination of a wide altitudinal range, diverse
channel conditions and relatively well-preserved mountain reaches has formed a
distinctive fish assemblage that includes rare, protected and endemic species. At the
same time, long-term studies indicate a gradual structural reorganization of the
ichthyofauna, manifested in changes in the ratio of native and alien species, declining
abundance of some rare species, and the spread of species that were previously not
characteristic of particular parts of the basin.

The ichthyofauna of the Upper Tisza has been systematically studied for about a
century, beginning with the four-year survey of the basin conducted by V. Vladykov
and published in 1926. Our present analysis covers published and original data
collected during 2000-2025. V. Vladykov reported 46 lamprey and fish species in 1926
and subsequently increased this list to 49 species (Vladykov, 1926, 1931).. For the
Ukrainian part of the basin, the species list compiled by Yu. V. Movchan included 61
taxa (Movchan, 2000), while a subsequent synthesis of published and original data
from the Institute of Hydrobiology increased the known list to 63 lamprey and fish taxa
belonging to 16 families (Afanasyev, 2011).

The ichthyofauna of the Upper Tisza should be considered as a single
transboundary natural complex. The studies covered not only Ukrainian watercourses
but also the Romanian Viseu, Sdpanta and Iza rivers. According to published data, 47
and 66 fish taxa, respectively, have been recorded in the foreign and Hungarian
sections of the Tisza, while a broader transboundary compilation included 68 species
(Harka, 1999; Gyore et al., 1999). Thus, the exact number of recorded taxa depends on
the spatial boundaries and study period, but all available data confirm the high species
richness of the Upper Tisza.

Taxonomically, the ichthyofauna of the Ukrainian part of the Upper Tisza is
predominantly composed of native species. The most diverse family is Cyprinidae, with
33 species and subspecies, accounting for 52.4% of the total; Percidae is represented by 8
species (12.7%), and Salmonidae by 6 species and forms (9.5%). A rheophilous
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assemblage adapted to fast-flowing water and stony substrates is characteristic of the
upper mountain reaches. Brown trout is common in the Chorna and Bila Tisza rivers,
while grayling and taimen are also present; downstream of Rakhiv, the ichthyofauna
becomes more diverse and includes numerous rare and endemic species.

High species richness, however, does not imply an even representation of species
in the fish assemblage. According to data from a sample of more than 7,500 fish
individuals collected in the Upper Tisza and its tributaries, most of the abundance was
contributed by only a few species. The highest relative frequencies were recorded for
Alburnoides bipunctatus - 18.9%, Leuciscus cephalus - 15.22%, Phoxinus phoxinus -
6.88%, Telestes souffia - 6.72%, Salmo trutta - 6.3% and Barbus petenyi - 5.2%. In
contrast, many rare and protected species were represented by single individuals or
occurred at very low relative frequencies. Thus, a substantial proportion of rare and
endemic taxa remains part of the species composition but contributes little to the
overall abundance of the fish assemblage.

The Upper Tisza is of particular conservation value because of the concentration
of rare and endemic representatives of the Danube fish fauna. Species characteristic or
indicative of relatively natural conditions in the mountain and high-mountain reaches
include Thymallus thymallus, Salmo trutta, Barbus barbus, Telestes souffia, as well as
Eudontomyzon danfordi, Acipenser ruthenus, Zingel zingel, Zingel streber,
Gymnocephalus schraetser, Gobio uranoscopus and Hucho hucho. A substantial part
of this assemblage occurs in both the Ukrainian and Romanian parts of the Upper Tisza,
emphasizing its transboundary significance.

At the same time, the proportion of alien components gradually increased during
the twentieth and early twenty-first centuries. At the beginning of the twentieth century,
according to Vladykov, only one introduced species — rainbow trout, Parasalmo
mykiss — was known from the basin. In the middle of the century, the brown bullhead
was added, and according to Movchan, by the beginning of the twenty-first century 11
alien species had already been recorded in the upper part of the basin, accounting for
about 18% of the total number of species (Movchan, 2000). At the same time, a gradual
decline in the proportion of native species was noted. Thus, the change in species
composition was primarily structural rather than simply quantitative.

The alien component included both deliberately introduced species and species
that spread independently or were introduced together with other stocked fishes. These
included Carassius auratus, Carassius gibelio, Ictalurus nebulosus, Lepomis gibbosus,
Perccottus  glenii, as well as Parasalmo mykiss, Salvelinus fontinalis,
Hypophthalmichthys molitrix, Ctenopharyngodon idella, Aristichthys nobilis and
Pseudorasbora parva (Movchan, 2000). The occurrence of alien species in natural
river channels was not always directly related to intentional stocking. Studies of flood
impacts showed that some cyprinids and rainbow trout entered river channels following
the inundation of fish ponds and other aquaculture water bodies, including those
located in Romania (Afanasyev, 2011). This indicates that the spread of alien species
in the Upper Tisza is transboundary and may occur through different pathways.

One of the most illustrative examples of structural transformation is the European
mudminnow, Umbra krameri. Historically, the species was widely distributed in
floodplain and wetland water bodies of the Ukrainian part of the Tisza basin, particularly
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around Berehove and in the floodplains of the Tisza, Latoritsa and Borzhava rivers. The
collections of the National Museum of Natural History of the National Academy of
Sciences of Ukraine contain 35 specimens collected in July 1986 from Latoritsa oxbows.
However, the species was not detected during surveys of water bodies in Transcarpathia
in 2008-2014. The only confirmed recent record reported by the authors was two
specimens captured in the Charonda oxbow in August 2015 (Banaduc et al., 2022).

This case is important not only as an example of a rare species, but also as
evidence of the transformation of a specific floodplain ecosystem. The reduction and
fragmentation of wetlands, flow regulation, drainage, periodic drying of shallow water
bodies and other hydraulic modifications have resulted in the loss of habitats suitable
for the mudminnow. An additional threat is the spread of the Amur sleeper, Perccottus
glenii, whose ecological requirements substantially overlap with those of Umbra
krameri; it is considered an effective competitor capable of negatively affecting
remaining mudminnow populations (Banaduc et al., 2022).

The discovery of taxa previously unrecorded from particular parts of the basin is also
noteworthy. Petroleuciscus borysthenicus had not previously been reported from the
Ukrainian part of the basin, while Rutilus virgo represented a new species for the
Ukrainian ichthyofauna. Later, Ballerus ballerus was added to the basin fauna, with two
specimens captured in the Charonda—Latoritsa canal in 2009 (Afanasyev, 2011). Thus, the
increase in the contemporary species list reflects a combination of range expansion, the
arrival of new species and increased survey coverage, and species richness alone cannot
be regarded as a sufficient criterion for assessing the condition of the ichthyofauna.

A decline in the abundance of part of the native component occurred
simultaneously with the increase in alien species. Previous studies indicate that an
objective decrease in the abundance of many species has resulted in their classification
as rare and reduced the probability of detecting them during sampling. Consequently,
the formal persistence of a species in faunal inventories does not necessarily indicate
the persistence of stable populations.

Another important driver of change is habitat transformation. The upper reaches of
the Tisza and its mountain tributaries are dominated by narrow, stony channels with high
current velocity, whereas downstream the channel width, substrate composition and fish
assemblages change. Altitudinal zonation, natural channel processes, the quality and
mobility of bottom substrates, water-level fluctuations and catastrophic floods are
important factors shaping the structure of mountain river biota. Additional pressures
include logging, gravel extraction, pollution and the construction of small hydropower
plants. Small mountain tributaries are particularly vulnerable because they provide
spawning, feeding and migration habitats; studies of the Shopurka River demonstrated its
high conservation value and the presence of potamodromous migrations, making the
maintenance of longitudinal connectivity particularly important.

Thus, changes in the ichthyofauna of the Upper Tisza are manifested not so much
as a simple decrease or increase in the number of species, but rather as a reorganization
of its internal structure. High species richness is maintained, but the natural native
assemblage is increasingly supplemented by alien species, some of which expand their
distribution, while individual native, rare and endemic species remain locally
distributed and occur at low abundance. Therefore, the current condition of the Upper
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Tisza should be assessed not only through species inventories, but also through the
composition, abundance and spatial distribution of fish, the ratio of native and alien
components, and the condition of key spawning, feeding and migration habitats. Given
the transboundary nature of the ichthyofauna, this requires coordinated monitoring of
the Ukrainian and Romanian parts of the Upper Tisza.
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INTENSIVE REMOVAL OF INVASIVE BLACK BULLHEAD
(AMEIURUS MELAS) IN A RIVER OXBOW: EFFECTS OF
MANAGEMENT INTENSITY, DAYTIME AND HABITAT,

RESPONSE OF THE FISH ASSEMBLAGE

Black bullhead (Ameiurus melas) is a widespread invasive freshwater fish in
Europe. Although mass removal has been used to control its populations, information
needed to optimize trapping effort and assess subsequent responses of native fish
assemblages remains limited, particularly in small lentic habitats such as river oxbows
and ponds. Fish traps are a potentially suitable management tool because they are easy
to operate and can achieve high selectivity towards bullheads while causing relatively
low mortality of non-target species. Previous studies have demonstrated that trapping
can reduce black bullhead populations, but the effects of management intensity,
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daytime and habitat characteristics on removal efficiency remain poorly understood
(Cucherousset et al. 2006; Ja¢imovi¢ et al. 2023).

In this study, we evaluated the effectiveness of mass removal of a dense black
bullhead population in an oxbow of the Elbe River, Czech Republic. The oxbow is
artificially separated into six ponds of similar conditions. The study was conducted in
two neighboring ponds covering 1.75 ha (treatment site) and 2.35 ha (control site). In
2023 and 2024, two removal intensities were applied at the treatment site. Low-effort
management (LME) used 15 traps (8.6 traps ha!), whereas high-effort management
(HME) used 50 traps (28.6 traps ha™!) of two frame sizes. During LME, we tested the
effects of daytime and habitat characteristics, including depth, distance from the bank,
and cover type on bullhead catches. During HME, we evaluated the effects of trap size
and daytime. Management efficiency was assessed using catch per unit effort (CPUE),
while changes in the fish assemblage were monitored using point-abundance
electrofishing before management, after LME, and subsequently after HME. Changes
in the assemblage were evaluated against the control site using a BACI-type approach

In total, 46 443 black bullheads with a combined biomass of 1 228 kg were
removed using fish traps. Trapping was highly selective: black bullhead represented
more than 99% of the total trap catch, although it accounted for 65.7% of fish captured
by electrofishing. This confirms the suitability of fish traps for selective removal while
minimizing impacts on other fish species.

Daytime had a strong effect on trapping efficiency. CPUE was approximately nine
times higher at night than during the day, consistent with the predominantly nocturnal
activity of black bullhead (Darnell & Meierotto 1965). In contrast, habitat
characteristics had little influence on nighttime trapping efficiency. No significant
effects of cover type, depth or distance from the bank were detected during the main
nighttime management periods. A higher catch in traps placed among water lilies was
observed during daytime, but overall daytime CPUE was low, making this effect of
limited practical importance. Trap size also had no significant effect on nighttime
catches.

Management intensity was the most important factor determining the outcome of
removal. At the lower intensity of 8.6 traps ha™!, CPUE did not decline sufficiently to
indicate effective population suppression. In contrast, under the higher intensity of 28.6
traps ha™', CPUE decreased progressively during the removal campaign, by
approximately 19% with each successive nighttime exposure. Mean fish size also
declined during management, suggesting that larger individuals were removed more
effectively during the initial stages of trapping, potentially because of their greater
mobility and home range.

The response of the fish assemblage differed between management intensities.
LME had only a weak effect, whereas HME resulted in a pronounced reduction of
black bullhead abundance and a shift in assemblage composition towards native fish
species. Following HME, native species represented a larger proportion of the
assemblage, although black bullhead remained dominant. This response is consistent
with previous evidence that selective removal of invasive bullhead can alter fish
assemblage structure, but contrasts with situations where the vacated niche is
subsequently occupied by other invasive species (Ja¢imovic et al. 2023).
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Our results demonstrate that mass trapping can be an effective method for
reducing dense black bullhead populations in small lentic habitats, but that removal
success depends strongly on sufficient trapping effort. The limited effect of LME
indicates that removing large numbers of individuals is not necessarily sufficient when
effort is low relative to population density. High-effort trapping, in contrast, produced
a sustained decline in CPUE and was followed by a shift towards a more native fish
assemblage. Because most fish were captured at night, management should primarily
focus on nighttime trapping, while detailed optimization of trap placement according
to depth, bank distance or cover appears less important in similar small water bodies.
The exceptionally high selectivity of the traps further supports their use where
conservation of native fish is an important management objective. Nevertheless, the
results also indicate that intensive trapping should be considered a population
suppression rather than necessarily an eradication method and continued monitoring
and repeated removal may be required to maintain low black bullhead abundance.
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COMPOSITION OF JUVENILE FISH COMMUNITIES IN THE SHALLOW-
WATER AREAS OF THE KILIA DELTA OF THE DANUBE

The Kilia Delta of the Danube is one of the most important areas of the Lower
Danube ecosystem for maintaining fish diversity. Its extensive network of
distributaries, channels, bays, oxbows and shallow-water areas forms a complex
mosaic of aquatic habitats used by fish at different stages of their life cycle. Shallow
waters are particularly important because they provide spawning, feeding and nursery
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habitats for both resident and migratory fish species. During the early stages of
ontogeny, fish are strongly dependent on the combination of hydrological,
hydrochemical and biotopic conditions, and changes in these conditions may
substantially affect the formation of future populations.

Current transformation of river ecosystems, flow regulation, changes in channel
processes and degradation of floodplain and shallow-water habitats may lead to declines in
fish abundance and simplification of fish community structure. This issue is especially
important in deltaic systems, where spawning and nursery habitats for juvenile fish are
spatially distributed among numerous distributaries, shallow waters and floodplain water
bodies. Therefore, assessment of juvenile fish composition, its seasonal dynamics and
habitat preferences is important for understanding the functional significance of the Kilia
Delta and for developing measures aimed at conserving fish diversity.

Studies of juvenile fish communities were conducted in the distributaries of the Kilia
Delta of the Danube during spring and summer 2026. Shallow-water sites with different
bottom substrates—gravel, shell and silt—were surveyed. The sites also differed in the
development of aquatic vegetation, including Phragmites australis, Potamogeton spp. and
Ceratophyllum spp. The presence of current and areas with roots of Salix spp., which form
structurally complex shelters for juvenile fish, was also taken into account. Fish were
sampled using ichthyological dip nets, juvenile fish traps, stationary drift nets and a plankton
net. Water temperature, salinity, mineralization and dissolved oxygen concentration were
measured at each site. Fish were identified in the field using Movchan (2011), and all
captured individuals were subsequently released alive into the water body.

The ichthyofauna of the Kilia Delta comprises up to 90 fish species belonging to
18 families according to different sources. During the last 20 years, representatives of
46 species from 12 families have been recorded most regularly in catches. Valuable
and rare species are also recorded as by-catch in commercial fisheries, including
Acipenser ruthenus, Acipenser gueldenstaedtii, Acipenser stellatus, Huso huso, Salmo
labrax, Chondrostoma nasus and Barbus barbus.

Taxonomic analysis of juvenile fish collected in the studied shallow-water habitats
revealed 28 species belonging to 10 families during the spring-summer period. The
assemblage included both widespread species and species of high conservation value.

Twelve of the 28 recorded species (42.9%) belonged to taxa covered by Appendix
IIT of the Bern Convention, taking into account current taxonomic correspondence
between the names used in the Convention and currently accepted names (Convention,
1979). Three species—Leuciscus idus, Chondrostoma nasus and Benthophilus
stellatus—are included in the Red Data Book of Ukraine, representing 10.7% of the
total number of juvenile fish species recorded.

The alien component of the studied communities was represented by Lepomis
gibbosus and Perccottus glenii. Together, these species accounted for 7.1% of the total
species composition and occurred as isolated individuals in silty shallow-water areas
with Ceratophyllum spp. near the town of Vylkove. Thus, alien species did not form
the basis of the juvenile fish communities but were associated with particular low-flow
and densely vegetated microhabitats.

The structure of juvenile fish communities changed markedly during the season. In
spring, Rutilus rutilus (27.9%) and juvenile Vimba vimba (35.1%) predominated numerically.
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The largest concentrations of Rutilus rutilus were found in the Bazarchuk Bay area, where
spawning was taking place, whereas high numbers of Vimba vimba juveniles at
developmental stages C—D1 were recorded in the Kilia distributary. Other species were more
evenly represented, with their proportions in the total catch ranging from 1.3 to 7.8%.

In summer, community structure changed. Juveniles of Alburnus alburnus
(29.8%) and Scardinius erythrophthalmus (36.6%) predominated in the catches. The
largest concentrations of juveniles were recorded in shallow-water habitats of the Kilia
distributary, where larvae of Scardinius erythrophthalmus at developmental stage G
predominated. Thus, marked seasonal changes occurred in the dominant species and
their relative abundance, reflecting sequential use of shallow-water habitats by
different species at different stages of early ontogeny.

The observed seasonal dynamics indicate the multifunctional role of shallow
waters in the Kilia Delta. In spring, their importance is largely associated with
spawning and the emergence of early developmental stages, whereas in summer their
role as nursery and feeding habitats becomes more pronounced. Thus, the functional
significance of the same shallow-water habitat may change during the season
depending on spawning periods, developmental rates and the ecological requirements
of different species. Such seasonal succession in habitat use increases the overall
importance of shallow waters as components of the life cycles of deltaic fish.

Fish distribution within shallow-water communities also showed clear ecological
differentiation. According to multivariate ecological analysis, the most important
environmental factors associated with fish distribution were pH, dissolved oxygen
concentration and the type of aquatic vegetation cover. The results indicate that community
structure is shaped by a combination of hydrochemical and habitat characteristics. The
importance of spatial heterogeneity of aquatic vegetation for the organization of aquatic
communities in the Kilia Delta is also consistent with data on the spatial differentiation of
macrophyte communities in its watercourses (Pohorielova, Liashenko, 2021).

Individual species showed pronounced preferences for particular microhabitats.
Chondrostoma nasus and Leuciscus idus were mainly associated with open-water areas
near Phragmites australis stands and with flowing sections. Neogobius syrman,
Neogobius fluviatilis and Neogobius melanostomus were most frequently found in
sparse Phragmites australis stands and around Salix roots. Another large group,
represented by Rutilus rutilus, Blicca bjoerkna, Vimba vimba, Aspius aspius, Alburnus
alburnus, Rhodeus amarus, Cobitis elongatoides, Pungitius platygaster, Lepomis
gibbosus, Neogobius kessleri and Babka gymnotrachelus, preferred well-aerated open
shallow-water areas with associations of Ceratophyllum spp. and Potamogeton spp.

This habitat preference indicates pronounced spatial partitioning of niches even
within the same general type of deltaic habitat. Aquatic vegetation, current and oxygen
conditions may simultaneously determine the availability of food resources, shelter and
hydrodynamic conditions required by different species and age groups. Consequently,
preserving only the total area of shallow-water habitats does not guarantee preservation
of their functional significance; maintaining the diversity of microhabitat types is also
essential. This is consistent with data on the spatial differentiation of macrophyte
communities in the watercourses of the Kilia Delta (Pohorielova, Liashenko, 2021).
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The highest level of species diversity was recorded specifically in well-aerated open
shallow-water areas with associations of Ceratophyllum spp. and Potamogeton spp. The
Menhinick diversity index ranged from 1.4 to 1.8 in these habitats, whereas it did not
exceed 1.1 at other studied sites. Thus, the combination of open water, developed
submerged vegetation and favorable oxygen conditions provided particularly suitable
conditions for the formation of multispecies juvenile fish communities.

The results obtained show that the functional role of shallow-water habitats is
determined not only by their total area but also by the high spatial heterogeneity of
environmental conditions. Different combinations of current velocity, bottom substrate,
aquatic vegetation and dissolved oxygen concentration form a system of interconnected
microhabitats used by different fish species and age groups. The seasonal shift in dominant
species—from Rutilus rutilus and Vimba vimba in spring to Alburnus alburnus and
Scardinius erythrophthalmus in summer—indicates sequential use of these habitats
throughout a single growing season. Thus, maintaining a mosaic of shallow-water habitats
is important not only for preserving local species diversity but also for ensuring suitable
conditions for successive stages of early development in different fish species.

The relationship between juvenile fish community structure and aquatic
vegetation is consistent with data on the high spatial differentiation of macrophyte
communities in the Kilia Delta, where different vegetation associations form distinct
habitat conditions for aquatic organisms (Pohorielova, Liashenko, 2021). At the same
time, studies of the Kilia branch indicate that hydrotechnical development can alter the
structure of aquatic communities by changing habitat conditions and the spatial
distribution of biota (Liashenko et al., 2022). In this context, maintaining the natural
mosaic of shallow-water habitats should be considered an important factor supporting
the reproductive function of the delta ecosystem.

The combination of a high proportion of protected species with the presence of the
alien species Lepomis gibbosus and Perccottus glenii is also noteworthy. Although the latter
occurred only as isolated individuals in our samples, their occurrence in specific silted and
vegetated microhabitats indicates that changes in the spatial structure of shallow waters may
also affect the balance between native and alien components. Therefore, monitoring
juvenile fish communities may be useful not only for assessing natural recruitment but also
for detecting early changes in the ecological condition of deltaic habitats.

The importance of shallow-water habitat mosaics also depends on the
preservation of their hydromorphological conditions. Studies of the Kilia branch
indicate that hydrotechnical construction can alter habitat conditions and the spatial
distribution of aquatic biota (Liashenko et al., 2022). For juvenile fish, even local
changes in flow, substrate or vegetation cover may affect the availability of spawning
and nursery microhabitats.

Thus, the shallow-water habitats of the Kilia Delta of the Danube are functionally
important spawning, nursery and feeding habitats, whose structure determines the
composition and relative abundance of juvenile fish throughout the season. In spring,
their use is primarily associated with spawning and early developmental stages,
whereas in summer their role in juvenile growth and feeding becomes more
pronounced. The spatial mosaic of shallow waters promotes coexistence of different
ecological groups of fish and sequential use of deltaic habitats throughout the season.
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Preservation of this mosaic, favorable oxygen conditions, natural aquatic vegetation
and hydrological diversity of shallow-water habitats is therefore important for
maintaining the native and migratory components of the fish fauna of the Kilia Delta.

This work was financially supported by the SWIM project (HORIZON-MISS-
2024-OCEAN-01-02; Grant Agreement No. 101215230), funded by the European
Union under Horizon Europe.
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OTOLITH Sr:Ca PROFILES INDICATE A SHIFT IN THE ASSIGNED-
ORIGIN COMPOSITION OF EUROPEAN EEL ANGUILLA ANGUILLA IN
LITHUANIAN WATERS

European eel Anguilla anguilla remains severely depleted across its range, and
persistently low recruitment has increased the management importance of stocking
programmes (ICES, 2025). We compared the assigned-origin composition of
Lithuanian eel samples between the baseline published in 2006, based on fish collected
in 2003-2004, and a contemporary analysis of fish collected in 2023-2025.
Recruitment origin was inferred from the post-glass-eel section of sagittal-otolith Sr:Ca
profiles following the approach established for Lithuanian waters (Shiao et al., 2006).
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The historical material comprised 108 eels from the Baltic coast, Curonian
Lagoon and Lake Baluosai. Because Lake BaluoSai was not sampled in 2023-2025,
temporal comparisons were restricted a priori to the Baltic coast and Curonian Lagoon.
The comparable historical dataset therefore included 98 eels with assigned origin,
whereas the contemporary material comprised 215 eels, of which 159 from the same
two localities had assigned origin. Profiles without microchemical diagnostic were
retained as unknown. (Tzeng et al., 2007).

Across the two comparable localities, the proportion of stocked eels among individuals
with assigned origin increased from 11.2% in the published baseline to 64.8% in the
contemporary sample. The direction of change was the same in the Curonian Lagoon and on
the Baltic coast, and the pooled difference was statistically significant (two-sided Fisher’s
exact test, P < 0.001). These findings indicate a marked shift from predominantly naturally
recruited to predominantly stocked origin in the analysed assigned-origin samples. The
comparison cannot distinguish among reduced natural immigration, changes in stocking
intensity or differences in post-release survival. Differences in sampling, age, body length and
cohort representation may also affect temporal comparability. The results should therefore be
interpreted as a change in the assigned-origin structure of the analysed samples rather than as
an unbiased estimate of the entire eel population. Nevertheless, the study demonstrates the
value of consistent otolith-based origin assignment for evaluating the long-term contribution
of stocking to eel populations.
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DO MONKEY GOBIES (VEOGOBIUS FLUVIATILIS) ALTER
MACROINVERTEBRATE COMMUNITIES WITHIN LITHUANIAN
FRESHWATER ECOSYSTEMS?

Invasive species can demonstrate feeding selectivity, potentially altering the
functioning and community dynamics of their inhabited ecosystems. In Lithuania, the
monkey goby, an invasive fish species widely distributed across mainland Europe, was
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first recorded in 2015 and by 2020 it had become abundant in the Nemunas River basin.
The ecological impact of the monkey goby is uncertain, especially regarding its ability
to modify macroinvertebrate communities in shared habitats.

We investigated three ecosystems within the Nemunas River basin: Kaunas water
reservoir (KWR; lentic system), Nemunas river (slow-flowing lotic system), and Neris
river (fast-flowing lotic system). We analysed monkey goby feeding selectivity and
temporal changes in macroinvertebrate communities before and after its appearance
and establishment.

Across all ecosystems, monkey gobies had feeding preferences for amphipods and
insect larvae (Trichoptera, Ephemeroptera, Diptera), and avoided molluscs, odonates,
isopods, and annelids. In the KWR, temporal shifts in the relative abundance of
macroinvertebrates matched the monkey gobies feeding selectivity, with decreases in
amphipods and chironomids and increases in molluscs and annelids. However, no such
patterns were found for the riverine ecosystems. We offer several explanations for the
contrasting patterns between lotic and lentic systems. First, the KWR has lower
microhabitat diversity compared to unmodified rivers, and it may thus have fewer
places of refuge and support more homogenous macroinvertebrate communities.
Second, monkey goby populations in the KWR were more abundant compared to those
within the sampled rivers, likely resulting in higher predatory pressure.

These findings suggest that the monkey goby, when abundant, has the potential
to shift macroinvertebrate community dynamics in lentic waters. However, in lotic
waters, with higher habitat heterogeneity, its impact is considerably weaker. Overall,
the ecological impact of the monkey goby depends strongly on habitat structure and
complexity of the prevailing ecosystem. Management strategies should consider
improving habitat diversity to counteract the effects invasive species in freshwater
ecosystems.
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HYDROLOGICAL AND HYDROCHEMICAL CONDITIONS OF SMALL
RIVERS AS A DETERMINING FACTOR IN FISH SPAWNING SUCCESS

Small river mouths are important structural and functional components of river
ecosystems, within which occurs interaction between their parts: channel, floodplain,
and adjacent aquatic environments. Their ecological role is determined by a
combination of water exchange peculiarities, hydromorphological heterogeneity,
seasonal dynamics of water levels and discharges. River mouths are migration
corridors, spawning substrates, and concentration sites for early ontogenetic stages of
many species. Their importance increases particularly when a river system becomes
fragmented and natural hydrological regimes are altered. Research on river-floodplain
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dynamics emphasizes that low-velocity environments, including oxbow lakes and
minor tributaries, are vital for successful fish reproduction and early-stage survival
(Naus, 2018).

Therefore, assessing the hydrological and hydrochemical state of small river
mouths is significant for both general ecological purposes and fisheries. Changes in
water temperature, salinity, hardness, pH, and ionic composition can alter the
functional conditions of spawning habitats and affect the viability of early fish
developmental stages. At the same time, the ecological effect of each hydrochemical
parameter should not be evaluated in isolation. It must be considered alongside
temperature, dissolved oxygen content, organic load, hydrodynamics, and species-
specific requirements.

Small watercourses are more than just miniature analogs of large rivers.
Headwaters and minor tributaries make up the great majority of any river network and
drive the ecosystem of the entire basin. Besides processing organic matter, they
maintain the hydrological connections needed for aquatic biodiversity and secure
migration routes (Wohl, 2017).

Intense spatial heterogeneity makes these streams ecologically unique. Slow-
water shallows, swift currents, deep pools, and dense macrophyte beds can replace one
another over a short stretch of a small watercourse. Such a mosaic creates a rich variety
of microenvironments and ecological niches, which is especially critical for early life
stages of fish as they rely on shallow habitats with weak currents, different substrates,
and abundant food. Recent studies highlight that juveniles of many rheophilic species
depend almost exclusively on these slow-flowing sections (Stoffers, 2022).

Much of the ecological value of small rivers comes from their ability to maintain
local biodiversity. During droughts or other periods of hydrological instability, specific
sections turn into temporary or seasonal refugia for aquatic organisms. For fish, these
isolated patches become a lifeline when falling water levels lead to increased
temperatures and compromised water chemistry (Magoulick, 2023). Thus, small rivers
are complex and multicomponent ecosystems formed by the interaction of
hydrological, hydrochemical, morphometric, and biotic forces. Since these small
streams drive the movement of water, matter, and aquatic life across the basin, their
ecological status directly shapes the integrity of the larger river system. The
environmental significance of these streams increases in the modern context of climatic
aridification, which leads to more frequent low-flow periods and, consequently, greater
anthropogenic pressure.

The suitability of an aquatic environment for fish reproduction depends heavily
on its ionic composition. Concentrations of major cations and anions affect
osmoregulation, biological membrane permeability, acid-base equilibrium, and
physiological processes. Calcium and magnesium form a major part of total water
hardness and have special importance for early life stages of fish. Experimental
evidence confirms that changes in hardness and the Calcium:Magnesium ratio can
affect hatching, development, and larval survival, although the nature of this influence
depends substantially on the fish species (Luo, 2016).

Calcium is physiologically essential for freshwater fish, driving ionic balance
regulation, cell membrane function, skeletal formation, and early ontogenetic
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development. Yet, it is impossible to establish a universal optimal concentration for all
species. Experiments on various aquaculture species show that a moderate increase in
water hardness can improve hatching rates. However, excessive levels of specific ions
or an imbalanced Calcium:Magnesium ratio can lead to adverse effects (Chatakondi,
2019). Like calcium, magnesium is a vital environmental ion that drives essential
metabolic and enzymatic processes. Because of this, relying only on total hardness is
insufficient for a complete ecological assessment of spawning hydrochemical
conditions. As previously noted, the ratio between these primary cations is just as
crucial as their absolute concentrations.

Sodium is one of the key osmoregulatory ions in freshwater fish. Changes in its
concentration, along with overall salinity, dictate the direction and intensity of ion
exchange between the organism and the water. For aquatic organisms, what matters
fundamentally is not so much the mere presence of an individual cation, but the
alignment of the overall ionic composition with the physiological requirements of a
specific species.

Natural water salinity is an abiotic environmental component to which local fish
populations have adapted evolutionarily; consequently, abrupt fluctuations can impose
severe osmoregulatory stress. Rapid changes in hydrochemical parameters are
particularly hazardous because aquatic organisms lack the time to adapt. Nevertheless,
claiming a universally negative impact of elevated salinity or hardness on spawning is
methodologically incorrect. Tolerance to water ionic composition varies significantly
among species, populations, and ontogenetic stages.

Ecologically, preserving the natural hydrochemical range of a specific aquatic
system is far more critical than forcing indicators toward a universal baseline.
Preventing abrupt anthropogenic alterations remains the priority. Indeed, the stability
of the hydrochemical regime can be viewed as one of the prerequisites for the normal
functioning of spawning assemblages.

In this context, the ratio of major anions is of particular importance. Under natural
concentrations, bicarbonates shape the environment typical for most freshwater
ecosystems and are functionally linked to the carbonate system and calcium hardness.

In contrast, elevated concentrations of sulfates or chlorides may indicate an
alteration of the natural salt regime of a watercourse and the influx of mineral
components of anthropogenic origin. Their biological effect cannot be evaluated solely
based on their presence or increased concentration. Toxicological action is determined
by concentration, exposure duration, temperature, water ionic composition, and the
species-specific sensitivity of aquatic organisms. Thus, even a potentially hazardous
component cannot automatically be interpreted as toxic under any concentration
increase. Risk assessment must be conducted taking into account threshold values
established for specific species and a complex of accompanying factors.

Chloride is also a natural constituent of the salt composition of fresh waters. An
elevated concentration may reflect anthropogenic transformation of the hydrochemical
regime, particularly the discharge of mineralized effluents. Significant increases in
chloride concentration can disrupt osmoregulation and the functional state of early fish
developmental stages. At the same time, the magnitude of such an impact is also
species-specific and depends on the overall 1onic composition of the water.
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Therefore, evaluating the role of sulfates or chlorides in forming spawning
conditions should be based on ecotoxicological assessment principles rather than their
formal classification as "toxic" components. Since deviation from a water system's
natural regime is a crucial indicator of ecological transformation, distinguishing
between natural hydrochemical backgrounds and anthropogenic concentrations
becomes particularly important (Karjalainen, 2021).

When salinity and hardness increase simultaneously alongside shifts in acid-base
equilibrium, they create a complex hydrochemical load. Consequently, the response of
aquatic organisms is driven by this cumulative effect. This is especially critical for
spawning biotopes, as eggs, embryos, and larvae have narrow limits of physiological
tolerance, and their adaptive mechanisms are far less developed than those of adults.

As this review highlights, small river mouths act as vital ecological hubs where
hydrology, chemistry, and biology intersect. Because these zones are so spatially
diverse, they offer a mosaic of microhabitats that fish rely on for migration, spawning,
and early life development. Accordingly, the hydrochemical state of these areas is of
direct importance for assessing their ecological functionality (Naus, 2018). Under
conditions of hydrological extremes, individual areas can function as refugia,
supporting the viability of aquatic organisms (Magoulick, 2018; Lucchini, 2026).

The hydrochemical parameters discussed here are undeniable drivers of spawning
success. But beyond their absolute values, it is the stability of their natural ranges that
truly matters. In this regard, assessing water suitability for successful spawning should
be performed based on their integrated complex. Abrupt and prolonged alterations in
ionic composition can induce "hydrochemical stress" on spawners, eggs, embryos, and
larvae, increasing physiological strain and, under an unfavorable combination of other
factors, reducing the viability of early life stages. Consequently, establishing
systematic hydrochemical monitoring of small river mouths will enable the timely
identification of adverse trends and the assessment of potential risks to spawning
assemblages.
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ECONOMIC FOUNDATIONS FOR USING THE MICRO-COURSE
«AQUAFARMING NAVIGATOR» TO SUPPORT AQUACULTURE PRODUCT
SUPPLY THROUGH DIGITAL EDUCATIONAL TECHNOLOGIES

The current conditions of aquaculture development have intensified the need to update
the content and formats of professional and environmental education in response to
economic, social, and food-security challenges. Particular importance is attached to restoring
human potential, identifying new models of self-employment, creating opportunities for
small business development, strengthening food security, and promoting sustainable and
responsible farming practices. In this context, the digital resource developed within the
certificate programme — the micro-course “Aquafarming Navigator” — can be regarded as an
applied educational tool designed to integrate professional knowledge with fundamental
economic competencies required for organizing business activities. A distinctive feature of
the micro-course is its focus not only on familiarizing learners with modern areas of
aquafarming, including the farming of fish, shrimp, and crayfish, but also on developing a
practical understanding of the sequence of steps required to start a business. The educational
content guides learners from assessing market opportunities and selecting an appropriate
field of activity to planning production processes, determining resource requirements,
calculating costs and production costs, identifying sources of financing, selecting product
distribution channels, and making informed managerial decisions. This approach makes it
possible to consider digital education as an integral component in preparing prospective
producers for practical engagement in aquaculture.

The digital format of the micro-course broadens the opportunities for its practical
application. The resource incorporates interactive modules, business-planning templates,
examples of production cost calculations, marketing and distribution models, video
materials, as well as advisory resources concerning business registration, taxation, access to
finance, and the basic legal aspects of establishing an aquaculture enterprise. Remote access
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to these materials creates opportunities for engaging learners regardless of their location,
while the modular design enables the content to be regularly updated in response to changing
business conditions and the evolving needs of prospective producers. The practical
implementation of the “Aquafarming Navigator” micro-course can be facilitated through its
integration into short-term vocational training programmes, non-formal education, advisory
services, and support initiatives for individuals interested in starting their own aquaculture
businesses. Higher education institutions, specialized organisations, agricultural advisory
services, and organizations involved in entrepreneurship and aquafarming development may
participate in this process. The educational component should be complemented by
professional consultations, the development of an individual model for a prospective
aquaculture enterprise, and the preparation of a business plan tailored to the selected species,
available resource base, and potential distribution channels.

A separate area for the practical application of the micro-course is its integration
into programmes aimed at professional adaptation and support for veteran
entrepreneurship. For military personnel and veterans returning to civilian life and
considering self-employment opportunities, the digital learning format can provide
access to a structured step-by-step framework for developing their own business
projects. At the same time, working with biological resources, acquiring new
professional competencies, and gradually developing an independent business activity
may complement the process of professional and social integration. In this format, the
micro-course combines educational, practical, economic, and social functions.

From an economic perspective, the use of the micro-course may contribute to
reducing information barriers to entry for prospective aquaculture producers and
improving the quality and justification of decisions made during the initial stages of
establishing an aquaculture enterprise. The practical mechanism of this influence can be
represented as the following sequence: digital learning — acquisition of practical
competencies — selection of a production area — economic feasibility assessment of
the enterprise — commencement of entrepreneurial activity — production — formation
of aquaculture product supply. Thus, educational outcomes are linked to the potential
for their subsequent application in actual business practice.

At the same time, the development of aquafarming requires consideration of the
principles of rational use of water, biological, material, and energy resources,
compliance with technological requirements for the keeping and cultivation of
aquaculture species, and appropriate planning of the production cycle. Therefore, the
educational component of the micro-course should enable learners to understand the
relationship between the economic performance of a prospective enterprise, production
technology, and the responsible use of resources.

Thus, the “Aquafarming Navigator” micro-course should be regarded not only as
a digital educational resource but also as an instrument for the initial preparation of
prospective economic actors in the aquaculture sector. Its integration into vocational
training, advisory programmes, and veteran entrepreneurship support initiatives
provides opportunities to combine education with the development of a specific model
of business activity. In the longer term, this approach may contribute to expanding the
number of small-scale producers, promoting self-employment, and generating
additional supply of aquaculture products in the domestic market.
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PARASITE LOAD OF SYMPATRIC NATIVE EUROPEAN PERCH (PERCA
FLUVIATILIS) AND NON-NATIVE PUMPKINSEED (LEPOMIS GIBBOSUS)

Invasion of non-native species can substantially modify native host—parasite
relationships by altering parasite transmission and community structure. Non-native
hosts may acquire local parasites and increase their transmission to native hosts through
parasite spill-back, while co-introduced parasites may switch from their original non-
native hosts to native species through spill-over (Kelly et al., 2009; Hohenadler et al.,
2019). We investigated these processes using two ecologically related Eupercarian
fishes: native Eurasian perch Perca fluviatilis and North American pumpkinseed
Lepomis gibbosus. We compared parasite communities of populations of both host
species occurring separately (allopatry) with those in which both fish species co-
occurred (sympatry) to evaluate whether the establishment of pumpkinseed may alter
parasite load and community composition in native perch.

Fish were sampled from eight small lentic waterbodies (oxbows and sand pits)
in the lower Morava River Basin, Czech Republic. Our dataset comprised three
allopatric populations of perch, three allopatric populations of pumpkinseed, and two
sympatric populations where both species co-occurred. Fifteen fish per species were
examined at each respective site, resulting in 75 perch and 75 pumpkinseed. Fish were
subjected to complete parasitological examination and parasites were identified using
morphological and, where necessary, molecular methods. Parasite prevalence,
abundance and intensity were calculated according to Bush et al. (1997). Differences
in parasite abundance and infracommunity richness between host species and
population types were evaluated using generalised linear mixed models. Component-
community diversity was assessed using Shannon diversity, dominance and
equitability indices. Differences in parasite community composition between
sympatric and allopatric populations were analysed using PERMANOVA based on
Jaccard and Bray—Curtis distances and visualised by NMDS (Anderson, 2001).

Almost all examined fish were infected with at least one parasite taxon. In total,
38 parasite taxa were recorded, of which 31 infected native Eurasian perch and 18
infected non-native pumpkinseed. Nine parasite species were shared by both host
species, indicating substantial acquisition of local parasites by pumpkinseed after its
introduction. Overall parasite abundance differed significantly between the two hosts
and was approximately ten times higher in pumpkinseed than in perch (113.6 + 233.1
vs. 10.6 = 8.8 parasites per host; p < 0.001). In contrast, infracommunity species
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richness was significantly higher in perch (3.9 = 1.9 species) than in pumpkinseed (2.8
+1.2; p<0.001).

More importantly, clear differences were detected between sympatric and
allopatric populations of native perch. Parasite abundance was significantly higher in
perch co-occurring with pumpkinseed than in allopatric perch (GLMM, Z=4.081, p <
0.001; Fig. 1A). Similarly, infracommunity species richness increased significantly in
sympatric perch populations (GLMM, Z = 3.206, p < 0.001; Fig. 1B). In contrast,
neither total parasite abundance nor infracommunity richness differed significantly
between sympatric and allopatric pumpkinseed populations (p = 0.846 and p = 0.862,
respectively). Nevertheless, sympatric pumpkinseed hosted a significantly greater

abundance of acquired European and Asian parasites than allopatric populations (p =
0.004).

Parasite abundance Infracommunity species richness

10

500 1000
1 1
»
-}

0 000 00 00

100

S0

number of species

abundance of parasites

10

- = —_—

T T T
LG aliopatric LG sympatric PF allopatric

species | population

T

PF sympalric

—

—_—

T
LG aliopatric

T T
LG sympatric PF allopatric

species | population

PF sympatric

Figure 1. Parasite abundance (A) and infracommunity species richness (B) in
sympatric and allopatric populations of introduced pumpkinseed Lepomis gibbosus and
native Eurasian perch Perca fluviatilis in small lentic waterbodies of the lower Morava
River Basin. Horizontal line = median; box = interquartile range; whiskers = non-
outlier range; points = outliers.

At the component-community level, parasite species richness was higher in
sympatric populations of both fish species, reaching 18 vs. 13 species in perch and 13
vs. 9 species in pumpkinseed. Parasite community composition also differed
significantly between sympatric and allopatric populations of both hosts based on both
Jaccard and Bray—Curtis distances (PERMANOVA, p = 0.001). In native perch,
sympatric populations additionally showed higher dominance and lower equitability,
indicating that coexistence with the introduced host was associated not only with
increased parasite load, but also with restructuring of the parasite community.
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Overall, our results demonstrate that the establishment of a non-native fish host
can be associated with substantial changes in parasite abundance, richness and
community composition in native fishes. The significant response was observed in
Eurasian perch living sympatrically with pumpkinseed, whereas parasite parameters in
pumpkinseed showed pronounced variation among localities. Although the limited
number of sampled localities should be considered when interpreting these patterns,
the results indicate that introduced fishes may affect native parasite communities both
by becoming competent hosts for local parasites and by facilitating independently
introduced parasites. Consequently, parasite-mediated interactions should be
considered an important component of the ecological impact of biological invasions.
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THREATS TO AQUATIC BIODIVERSITY AND FISH RESOURCES DUE
TO MULTI-YEAR HYDROLOGICAL DROUGHT IN THE DNIESTER
RIVER BASIN

The Dniester River is a transboundary watercourse shared by Ukraine and the
Republic of Moldova, forming a crucial ecological corridor connecting the
Carpathian Mountains with the Black Sea. The aquatic ecosystems of the lower
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Dniester and its delta represent global biodiversity hotspots, hosting diverse fish
communities that depend on seasonal hydrologic connectivity, natural floodplains,
and specific thermal regimes (Banaduc et al., 2024). Over the past several decades,
the ecosystem integrity of the Dniester Basin has been profoundly disrupted by the
cumulative effects of intense flow regulation—primarily through the operation of
the Dniester Hydropower Complex (Dnestrovsk Reservoir, Buffer Reservoir, and
Dubasari HPP)—and regional climate change. Climate projections and observed
hydrometeorological trends demonstrate an increasing frequency and duration of
hydrological droughts in Eastern Europe (Corobov et al., 2014). The occurrence of
multi-year hydrological droughts in recent years (2022—-2026) has exacerbated flow
deficits, severely constraining artificial environmental flow management and
threatening the survival of valuable fish populations, particularly phytophilous
species. Among them, only 2023, i.e. one year from five consequent years had good
hydrological conditions for the organization of normal SEF.

Impact of Flow Regulation and Drought Synergies. Natural hydrological
regimes of the Dniester were historically characterized by prominent spring floods
driven by snowmelt and seasonal rainfall in the Carpathian upper catchment. These
natural spring floods inundated extensive floodplain meadows, oxbow lakes, and
deltaic shallow habitats, creating optimal spawning and nursery grounds for
phytophilous fish such as Common carp (Cyprinus carpio), Gibel carp (Carassius
gibelio complex), Roach (Rutilus rutilus), Bream (Abramis brama), Northern pike
(Esox lucius), Pikeperch (Sander lucioperca), etc. The construction of the Dniester
Hydropower Complex altered this baseline by trapping sediments, flattening natural
hydrographs, and altering thermal dynamics through deep-water releases. When
multi-year precipitation deficits coincide with hydropower operation, the synergistic
impact leads to acute ecological degradation. In drought years, reservoir levels drop
below operational thresholds required for organized environmental releases, causing
prolonged low-flow conditions (often stabilized at minimum sanitary levels around
100 m?*/s) and complete loss of lateral connectivity with floodplain habitats. This
baseline discharge was further reduced starting from July 2026 due to worsening
water scarcity in the Ukrainian Carpathians.

Analysis of Recent Spring Flow Dynamics (2022-2026). Long-term multi-
institutional monitoring conducted by joint Moldovan-Ukrainian ichthyological
teams (Chisindu, Tiraspol, Odesa) provides critical empirical insights into the
response of fish reproduction to variable spring hydrological regimes under drought
conditions (Trombitsky et al., 2025):

1. The 2022 Drought Anomaly: In spring 2022, a severe water deficit caused
by precipitation shortages led to a joint decision by the Ukrainian-Moldovan
Interdepartmental Commission in early April to cancel the Spring Ecological Flow
(SEF). Field observations confirmed that under natural baseline low flows, spawning
of major phytophilous fishes did not begin until the first decade of May, when
ambient water temperatures reached necessary thresholds (13-15 °C). Spawning
exhibited an explosive character, but spatial coverage was severely restricted to the
main channel and permanent deltaic waterways due to the lack of flooded floodplain
vegetation.

37



2. The 2023 Adaptive Management Case: In 2023, the Ukrainian side initially
proposed launching the SEF on March 31 to accommodate national energy
requirements during wartime conditions (Afanasiev, 2023). However, water
temperatures remained extremely low. The Moldovan delegation advocated for
delaying the water release until mid-April when water temperatures were forecasted
to rise. This proposal was adopted, and subsequent monitoring proved its validity:
phytophilous fish spawning occurred in early May in alignment with optimal water
temperatures. This demonstrated that premature spring releases waste limited water
reserves without triggering successful biological reproduction.

3. The 2024 Hydrological Paradox: The spring of 2024 presented favorable
water availability, with a total discharge volume reaching approximately 2.0 km?
across three separate release phases (March: 0.7 km?; April: 0.8 km?; May: 0.5 km?).
However, ecological flow needs were disregarded in favor of rapid hydroelectric
power generation. Uncoordinated, short-term hydro-spikes caused severe thermal
and hydrological fluctuations. A significant cold spell in late April following the
second release phase destroyed mass quantities of laid fish eggs via thermal shock.
A subsequent release in early May stimulated secondary spawning, but the rapid
cessation of discharge caused river levels to plummet quickly. Consequently, vast
amounts of deposited eggs dried out on exposed vegetation, and millions of juvenile
fish were trapped in isolated floodplain pools that subsequently dried up completely.

4. The 2025 Prolonged Drought: Severe water deficit originating in mid-2024
persisted through spring 2025. Continuous baseline discharges from the Dnestrovsk
Reservoir remained at minimal sanitary levels (100 m?/s) from June 2024 through
April 2025. Consequently, an organized SEF was impossible due to insufficient
reservoir storage (effective SEF requires at least 1.0 km?® of accessible storage).
Unanticipated May rainfall in the Carpathian region increased river discharge to
245-540 m?¥/s (totaling 0.66 km?® in May), coinciding with a temperature rise above
$14 ext{--}16"\circ ext{C}$. This natural pulse provided partial inundation of
deltaic

spawning grounds, resulting in moderate reproductive success despite the
absence of an artificially managed ecological flood.

5. The 2026 long-term accumulated drought. Relatively abundant winter 2025—
2026 precipitation in the form of rain and snow failed to result in significant water
accumulation in the Dniester Reservoir, as most of it was absorbed by dry soil.
Consequently, water levels in March were too low to even consider organizing a spring
ecological flow release. Unlike many previous years, April and May brought no
substantial precipitation to the Dniester Basin, particularly in the Carpathians. As a
result, there was no significant rise in the river's water levels during these months.
Consequently, phytophilous fish were unable to access spawning grounds along the
riverbanks. The same occurred in the Dniester Delta, the most promising area for
spawning. In the Lower Dniester, the river failed to reconnect with the few lakes and
channels where spawning typically takes place, leaving riparian vegetation unflooded
even for a brief period.
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Threats to Fish Resources and Ecosystem Restructuring. The sequence of
multi-year hydrological drought and uncoordinated hydropower operation poses
severe threats to Dniester fish fauna:

* Recruitment Failure in Phytophilous Fishes: Frequent desiccation of eggs and
mass juvenile mortality in isolated pools lead to missing age cohorts among long-
lived commercial species (e.g., Cyprinus carpio, Abramis brama). Over time, this
leads to population aging and collapse of commercial and recreational fisheries stock
(Novitskyi & Horchanok, 2022).

» Thermo-Hydrological Desynchronization: Releasing cold water from deep
reservoir layers during warm periods or timing flow releases prior to thermal
threshold attainment creates physiological stress, inhibits gonad maturation, and
causes total mortality of early life stages.

* Hydropeaking — abrupt daily fluctuations in water levels downstream of a
hydropower complex—causes the loss of benthic organisms and fish spawn.

* Biological Invasions and Community Shifts: Extended drought and reduced
flow velocity favor eurytopic, drought-tolerant, and invasive non-native species
(such as invasive gobies Neogobius spp., Babka gymnotrachelus, and Gibel carp),
while native rheophilic and specialized phytophilous species decline rapidly.

* A Flow Reduction and Water Quality Degradation, particularly during the
warm season, leads to the exposure and desiccation of the riverbed, the loss of
aquatic invertebrates that serve as food for benthivorous fish, a decline in available
planktonic organisms, and an increase in pollutant concentrations, as the volume of
wastewater discharge remains relatively constant.

» Fish vulnerability to poaching. Low water levels concentrate fish in deep
holes, making them easy targets for poachers.

* High summer water temperatures and organic pollution promote the
development of toxin-producing blue-green algae (cyanobacteria), potentially
causing fish kills. Such mortality events have already been observed in the Lower
Dniester in July and August 2026. Organic pollution also contributes to the
proliferation and accumulation of opportunistic bacteria of the genus Aeromonas in
the water. Under conditions of oxygen depletion and siltation, these bacteria increase
their pathogenicity and can cause aeromonad infections and fish mortality.

Management Recommendations. To mitigate biodiversity losses during multi-
year drought cycles, transboundary water management must adopt adaptive
strategies:

1. Volumetric Thresholds: A minimum dedicated volume of 1.0 km?* of water
storage must be reserved in the Dnestrovsk Reservoir specifically for spring
ecological releases. If storage is below this threshold, artificial releases should not
be attempted unless supported by natural precipitation forecasts.

2. Thermal-Driven Scheduling: Decisions on launching the SEF must be based
on real-time water temperature forecasts and gonad maturity stages (Stage ['V) rather
than rigid calendar dates or immediate energy demands. Interdepartmental
Commission coordination meetings should be scheduled for mid-to-late April.

3. Support of Fish Spawning. Installation of the artificial nests is helpful to
support the phytophilous fish reproduction with the substrate.
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The role of the Moldova-Ukraine intergovernmental Dniester River
Commission must be enhanced to foster synchronized transboundary governance,
joint monitoring, and habitats restoration, specifically though:

Harmonized Fishing Moratoriums: Dynamically aligning of annual fishing bans
between Moldova and Ukraine with the actual execution of ecological releases, while
enforcing strict anti-poaching patrols around deep river holes where fish concentrate
during low-flow periods.

Binding Drought Escalation Protocols: Establishing shared, legally binding water-
scarcity triggers that mandate equalized flow reductions across industrial, municipal,
and agricultural sectors before reservoir levels drop to critical minimums.

Unified Real-Time Data Sharing: Integrating hydrometeorological, thermal, and
biological monitoring into a shared, transparent dashboard to inform rapid joint
decision-making during severe drought conditions.

Lateral Floodplain Restoration: Investments in physical engineering to reconnect
isolated oxbow lakes, channels, and deltaic wetlands in the Lower Dniester so riparian
vegetation can be inundated even during lower-volume release phases.
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ARTIFICIALLY HATCHED SEA TROUT IN NATURAL ENVIRONMENT:
GROWTH AND FITNESS COMPARED TO WILD SPECIMENS

The decline of salmonid stocks in the Baltic Sea region is a matter of serious
concern, prompting many countries to implement widespread stocking of artificially
reared individuals to restore or enhance populations. While such interventions are
intended to be beneficial, their efficacy remains a subject of ongoing debate.
Artificially reared fish often face challenges in adapting to natural environments and
may struggle to compete with wild counterparts, potentially leading to reduced growth
rates and diminished overall fitness. This study evaluated the growth and physiological
condition of naturally hatched versus artificially reared Salmo trutta juveniles during
their first two years of life, prior to smoltification and seaward migration. The results
demonstrated that stocked juveniles exhibited significantly slower growth and a higher
incidence of fin damage compared to wild individuals. Conversely, no significant
differences were observed in blood parameters. Such growth retardation suggests
potential difficulties in adaptation and recruitment. Consequently, while the release of
artificially reared S. trutta fry facilitates the restoration of extinct populations, its
capacity to enhance existing stocks within Baltic Sea riverine ecosystems may be
limited.
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HEPECTOBI MITPALIII MAPUHKUW SCHIZOTHORAX CURVIFRONS Y
BUCOKOI'TPCBKHUX PIYKAX ITAMIPY

Mapunka Schizothorax curvifrons (Heckel, 1838), € xapaxrepHum
NPEICTaBHUKOM 1XTiO(payHH BUCOKOTIpHUX Pi4oK LleHTpanbHo1 A3ili, )KUTTEBUI UK
SIKOTO TIOB’SI3aHUM 13 CE30HHUMH IEPEMINICHHSAMH B MEXaX PIYKOBOI CHUCTEMHU.
BonHouac HasiBHI 1aHi Mpo HEpeCTOB1 Mirpaiii S. curvifrons Bkpait oOMexeH1, a s
BUCOKOTIpHUX pidok [lamipy mpakTuyHO BiACyTHI. PO3yMiHHS 3aKOHOMIpPHOCTEH iX
MIrpamiiHoi TOBEIIHKKM € HEOOXITHOI MEPEeIyMOBOIO IS OI[IHKH IPOCTOPOBOL
oprasizailii momyJsIii Ta BU3BHAYEHHS YMOB, HEOOX1THUX TSl X B1ITBOPEHHSI.
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His S. curvifrons xapakTepHa BUpa)k€Ha CE30HHICTh PEIPOYKTUBHOTO ITUKITY.
Hani 3 6aceitny p. Jxemywm (Kammip) cBimgaTh Mpo CE30HHUHN XapakTep PO3MHOKECHHS
Bugy (Sunder, 1984), nocmimxyBanu MmIOAIOUICTE S. curvifrons y TpUPOAHIN
nomyJsilli, TaKk JTOBXMHA puO BapiroBana B Mexax 19,4—41,1 cm. JocmiauBmum 298
ocobuH (Qadri, 2019), BctaHOBMIM NIEPI0J IX HEPECTY 3 KBITHA MO YEPBEHbD.

J1J1s BUCOKOTIPHUX JUISTHOK iX CE30HHI PO3MHOKYBaJIbHI MITpallii OB’ s13aH1 TAKOXK
13 CE30HHUMU 3MIHaAMH TeMIIEpaTypy BOAM Ta IHTEHCUBHOCTI CTOKY, 30KpeMa B Mepioj
BecHsiHOrO cHirotanenHnst (Petr, 2003). VYV BHCOKOTipHMX pilyKkax Taka Mirpamis
BIZIOYBA€THCS B yMOBAX P13KOi IPOCTOPOBOI HEOJHOPIAHOCTI pyciia, y MIpY IPOCYBaHHS
BiJl HIDKHIX JIO BEPXHIX JUISHOK 3MIHIOIOTHCS IMUPHHA 1 TVIMOWHA pycClia, XapakTep
cyOcTpaTy, MBUIKICTh TEYil Ta PI3HUMHU TIAPABIIYHUMH YMOBaMH. ToMy BHCOTa Haj
pPIBHEM MOps B IIbOMY aCIICKTI € He JHIIe reorpadiuHoi0 XapaKTePUCTUKOI MICIs
CIIOCTEPEKEHHS, @ KOMIUIEKCHUM MOKa3HUKOM, TOB’SI3aHUM 13 CYKYIIHICTIO YMOB, IO
BU3HAYAIOTh MOKJIMBICTh MIEPEMIITIICHHS Ta PO3MHOXKEHHS PUO.

besnocepenni gani 3 [lamipy Oynu oTpumaHi HaMu i 4yac H0ociipkeHns p. ['yHT
y TpaBHl 2025 p. ¥V cknaai ixTiopayHu oOCTEXEHUX AUISTHOK OyJiM BIA3HAYEHI TpU
BUIIU pUO, cepen skux S. curvifrons ta Schizopygopsis stoliczkai xapakTepu3yBaJIuCs
CE30HHMMU MirpauisiMu. JloBKuHa BUJIOBJICHUX OCOOUH S. curvifrons KonuBaaacs Bij
5,4-24,3 cm; HaliOLIbIIA 3 HUX OyJIa CTaTeBO3P1IOL0, 1 TP JOBXKKHI 24,3 cM Maja Macy
240 r. Ha MOMEHT npoBeeHHS AOCIIPKEeHb HEPECTOBA MIrpallisi MAPUHKU TPAKTUYHO
3aBepmmiacs. Ha AiigHIl HUXKYEe Ba)XXKO MPOXIJHOIO MOpOra-3aBaly B paioHi
noceneHHss YapTem BiAHOCHA YMCEIBHICTh CTATEBO3PUIMX OCOOWH OIliHIOBaJIacs y 7
ek3./100 m2.

Po3paxyHkoBa oIliHKa IHTEHCUBHOCTI pyXy pu0 mokaszana, o 4epe3 00CTeKEHHI
pykaB ['yaty mupunowo 15-20 M, rmmubunoro 1o 1 M 1 mBuakicTo Tedii no 0,5 M/c Ha
no0y morio mpoxoauTu a0 60 crareBo3putux S. curvifrons. 3araioM, HeBeIWKa
KUTBKICTh MapWHOK, O€3MOCEPEeNHbO BWJIOBJICHHX TiJ 4Yac OOCTSXCHHS, HE
BiToOparkaia IHTEHCUBHOCTI MITpaIiitHOro MOTOKY. [loeTHaHHS pe3ynbTaTiB YJIOBIB i3
PO3pPaxyHKOBOIO OLIHKOIO MPOXOJKEHHSI pUO J03BOJISIE MPUIYCTUTH, 110 HABITH 3a
BIJIHOCHO HEBHUCOKOi JIOKaJIbHOT YHCENBHOCTI S. curvifrons 1 JUISHKAa pycia
BUKOPHUCTOBYETHCS SIK MITPALIIMHUI KOPUIOP 3HAUYHOIO KUJIBKICTIO CTaTEBO3PLIUX PHUO.
s oGcTaBUHA Mae BaXJIMBE 3HAUCHHS JJIs IHTEpIIpETAallii pe3yabTaTiB 1XTIONIOTTYHUX
o0cTexeHb BUCOKOTIpHUX piuoK. Ha BiAMIHY BiJ ocuiX ab0 MalOpyXJIMBUX BUIIB,
YHUCEJIbHICTh MAPUHKH Ha MEBHIN AUISHII pyciia B Mepioji HEPECTOBOI Mirparlii Moxxe
MIBUAKO 3MIHIOBATHUCS 3aJI€XKHO BiJ ¢azu mirparii. ToMy HU3bKA YUCENBHICTh pUO Y
KOHTPOJBHOMY YJIOBI MOKE BIJMOBIAATH HE HU3bKIN YUCEIHHOCTI MOMYJISAIIIT, a TOMY,
[0 OCHOBHA YaCTHHA IUIITHUKIB y>Ke MPOUIILIA 110 JIISHKY a0 Ie He gocsria ii. Y
TaKOMYy BHIMAJKy PEECTpallis HAmpsMKy Ta IHTEHCUBHOCTI PyXy puO gae OuIbII
aJIeKBaTHE YSBJICHHS MPO BUKOPUCTAHHS PIYKOBOTO pyciia B MEPi0 POSMHOKECHHS.

OcoOmuBHil 1HTEpEC CTAaHOBHTH 3JaTHICTh MAPWUHKH JOJATH CKIATHI TISTHKH
pyciia. 3a HalllUMH CHOCTEPEKEHHSMHU Ta CBIAYEHHSIMHU MICIIEBUX PUOAJIOK, BEJIHKI
OCOOMHM KOHLIEHTPYBAJIUCS Ha AUISHII 3aBaly B IUIECAX MK CKEJIIMU Ta BaJyHaMH, 31
3HWKEHOIO MIBUKICTIO TEYii JJIs BIAMIOYMHKY Ta MOAAJIBIIOTO MPOCyBaHHS Bropy. Lle
CBIJUUTHh MpPO HEOOXIJHICTh BPAXOBYBATH HEOAHOPIAHICTh Teyli MpPH OIIHII
IPOX1HOCTI pycia: cepeAHs MBUIKICTh TOTOKY HE 3aBXKIU aJICKBATHO XapaKTepHU3ye
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YMOBH, sIKI (PAaKTUYHO BHUKOPUCTOBY€E Mirpytoda puba. [Ipm Bucokiii cepemHiii
IIBUIKOCTI TIOTOKY (DAKTHYHI T1/IpaB/IiuH1 YMOBH B PYCIIi € HEOTHOPITHUMH, a JIOKAIbHI
JTUISTHKA 31 3HMDKEHOIO MIBUKICTIO MOXYTh 3a0€3leuyBaTH MOXKIIMUBICTh MOJAOJIAHHS
CKJIAIHUX MOPOKHUCTHUX BLAPI3KIB. OTXKE, OL[IHKA MPOXITHOCTI PIYKOBOI JUISTHKHU JIMIIE
32 CEpeAHbOI0 IIBMJIKICTIO Tedli MOXE NepeouiHtoBatu ii Oap’epHuil edekrt. g
BUCOKOTIPHUX PIYOK Ba)KJIMBO BPAaXOBYBATU TaKOK MIKpOMACIITAOHY HEOJHOPIAHICTD
MOTOKY Ta HasiIBHICTh 30H BIJIMOYMHKY, IKI BUKOPUCTOBYIOThHCS prOaMHU IiJ] Yac Mirparii.

BaxxnuBe NOpIBHSHHS [alOTh Hallll OMyOJIKOBaHI JaHi 3 HUXKHBOI Teuli
p. loxnapa (Afanasyev, 2024), ne S. curvifrons Oyna 3apeecTpoBaHa B CKJIaIl
ixTiohayHu, aje ApiOHMMHU ocoOMHaMHM JOBXWHOKO 2,7; 2,9 Ta 9,5 cM. Piuka
XapaKTepU3y€e€ThCsl 3HAYHUM BUCOTHUM TPATIEHTOM, a JOCIIJKEHl JIUISHKH
pO3TaIlloOBaHl B HWKHIM YacTuHi ii monuHU. i 1aHi Mokas3yrTh, 0 Pa3oBl yJIOBH B
OKpeMiil YacCTHHI BUCOKOTIp S HE 00OB’SI3KOBO XapaKTEPHU3yIOTh MOBHUM PO3MIpHUN
CKJIaJ] TOMYJIAIi, OCKUIBKHM MPOCTOPOBUIM PO3MONIT PUO 3MIHIOETHCS MPOTITOM
KHUTTEBOTO LIMKIY Ta Ce30HY. BaximBo Takoxk, 1o 3apeectpoBani B p. llloxmapa
HEBEJIMKI OCOOMHM HE MOXYTh OyTH O€3MOoCepelHbO MOPIBHSIHI 32 PO3MIPOM 13
CTaTeBO3PUIO0 MAPUHKOIO, BUJIOBJIEHOIO y p. I'yHT, MaroTh pi3H1 (ha3u KUTTEBOTO
UKITY, a TOMy Take MOPIBHSHHS HE Ja€ MIJACTaB CTBEPIKYBAaTH MPO 3MEHILICHHS
PO3MipiB MapUHKH 3 BUCOTOI0. BoIHOYAC BOHO MMIJIKPECIIIOE HEOOX1THICTh PO3TIISIaTH
BUCOTHMM PO3MOJILI BUIY Pa30M 13 HOTO BIKOBOIO Ta CE30HHOIO CTPYKTYPOIO.

[TopiBHsiHHA nmanux 3 piyok I[lloxmapa Ta ['yHT mO3BOJIsIE MPUITYCTUTH, IO
IIPOCTOPOBUM PO3MOALT S. curvifrons y BHUCOKOTIpHHUX piukax Ilamipy cyTTeBo
3MIHIOETHCS MTPOTATOM POKY. MOJI0/1b MOYKE KOHIIEHTPYBATHUCS Y BITHOCHO CIIOKIMHUX
TUISTHKaX PIYKOBOI CHCTEMHM, TOM1 SIK CTaTeBO3pLIl puOM B TEPioJl PO3MHOKEHHS
3MIMCHIOIOTH CIIPSIMOBAHI TIEPEMIIIICHHS BrOPY 3a Tedi€ro. ToMy OIliHKAa YMCEIbHOCTI
Ta PO3MIPHOI CTPYKTYPH MapHHKM JIMIIE 32 CTAlllOHAapHUMH YJIOBAMH MOXeE
3aHWKYBAaTH YUCENIbHICTh MITPYIOUHX TUTITHUKIB.

OxpeMoro IoCTiKeHHS ToTpedye 3B’ 30K MK PO3MipoM pub Ta BUCOTOIO iX
NEPEMIIICHHS, 3 OJHOro OOKy, 31 30UIbIIEHHSM BHCOTH MOXYTb 3MEHIIYBaTHUCS
pO3MipHU pycia, Iiona KOpMOBUX OIOTOMIB 1 TPUBATICTh CIPUATIUBOIO JJIs POCTY
nepiofy, IO TMOTEHUIHHO oOMexye po3Mipu pud. MDKBUIOBUNA  aHami3
Schizothoracinae Ha TubGeTchkOMy Harip’i Ta NPUJIETIIUX TEPUTOPISIX TAKOXK MOKA3AB
3B’SI30K HHM3KU JKUTTEBUX XaPAKTEPUCTHUK, BKIIOYAIOYM MAaKCHMAJIbHUN pO3Mip Ta
pO3MIp MpH J03piBaHHI, 3 KIIMAaTHYHUMH Ta MpocTopoBuMu ¢akropamu (Jia, 2020).
Xoua 111 pe3ynbTaTH HE MOXKHa O€3MOCEPeIHbO MEePEHOCUTH Ha S. curvifrons, BOHH
MiATBEPKYIOTh TEPCHEKTUBHICTh JIOCHTIPKEHHS MPOCTOPOBOi MIHJIMBOCTI Ta iX
KUTTEBUX XaPAKTEPUCTHK.

3 iHmoro 60Ky, HEpeCTOBa MIrpailisi MOXKe CTBOPIOBATH MPOCTOPOBY CEJEKIIIIO:
Oinmprri Ta (BI3MYHO CHJIBHINI BUPOOHWKH TOTCHIIIMHO 3JaTHI JIOJaTH JIOBIII
MITpaIiiftHI MapIIpyTH Ta CKJIAIHIMNI JUITHKY pyciia. OTxe, 715 HaO1IbI BiIaIeHIX
BiJl MiCIIb TTOCTIMHOTO MepeOyBaHHs HEPECTUIIHIL MOXe (GopMyBaTucs creruQpiaHuii
PO3MIpHUH CKJIaJ MUIITHUKIB. Y TaKOMY pa3i 3aKOHOMIPHICTh 3MEHILEHHS CEPEAHBOTO
po3Mipy puO i3 BUCOTOIO HE 0OOB’SI3KOBO 301raTUMETHCS 3 3aKOHOMIPHICTIO PO3MIpiB
caMe HepecTyrouux ocobuH. Came TOMY Il MEPEBIPKH 1€l TIMOTE3U HEOOX1THO
PO3AUISTH MPOCTOPOBUIA PO3MOILI MOMYJIALIT Ta TPOCTOPOBUM PO3IOALIT HEPECTOBOTO
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ctaga. BusBnenus apiOHUX 0COOMH y BHCOKOTIPHIN YaCTHHI PIYKH caMme 1Mo coli He
CBITYUTH PO T€, M0 HEPECTyIOUl IJIIJHUKA Ha I BUCOTI TAKOX MAarOTh MEHIIII
po3mipu. He BuKITI0OU€HO, 10 MOJIO/Ib 1 CTATEBO3P1JIi OCOOMHN BUKOPUCTOBYIOTH Pi3HI
JUISTHKY PIUKOBOT CUCTEMHU, a M1 4aC HEPECTOBO1 Mirpallii BiI0yBa€TbCs CEIIEKTUBHUI
nepepo3noAn po3MipHux rpyn. CHHXpPOHHI CHOCTEPEKEHHS HAa PI3HUX BUCOTAX Yy
MEXKax OJTHOTO CE€30HY JTO3BOJIATH PO3PI3HHUTH I1i TIPOIECH.

Jl1s1 iepeBipKyY aJIbTEPHATUBHUX MOSCHEHb OCOOJIMBO IIHHUMU OyJiM 6 0JTHOYACH1
CIIOCTEPEKEHHS B MEKaX OJTHOTO HEPECTOBOTO CE30HY Ha JICKITbKOX BUCOTHUX PiBHIX
onHi€el piuKoBOi cucTeMu. Ha KOXHINH IUIsHIIT HEOOX1HO BU3HAYATH HE JIMIIE
YUCEIBHICTH 1 PO3MIp pHO, a i YaCTKY CTATEBO3PLIMX OCOOUH, XapaKTEPHUCTUKH pycJa,
TEMIIEpaTypy BOJIM Ta IHTCHCUBHICTh Mirparii. Takuii miaxij J03BOJIUTH BIIOKPEMHUTH
edekT BHUCOTH BiA edekTy po3Mipy pyciaa Ta Oe3rmocepeaHbO MNEPEeBIPUTH, YH
30UTBIITY€ThCS YACTKA BETUKUX TUTITHUKIB cepell puo, 110 MPOCYBAIOTHCS IO HAWO1IBII
BHUCOKHUX HEPECTOBUX JUISHOK.

JI1s1 OLIIHKH BIUTMBY T1IPOTEXHIYHUX CIIOPY/ I Ma€ 0cOOIMBE 3HaUCHHS. HaBiTh
3a BIACYTHOCTI a0CONIOTHOTO (pi3uyHOro Oap’epy 3MiHa IMITUOMHM, IIBUIKOCTI TeUii a00
CTPYKTYpH pyclla MOXKE TNOpPYILIyBaTH TMOCHIJOBHICTh  MIKpOOIOTOMIB,  SIKi
BUKOPUCTOBYIOTbCA puOamu miag 4ac Mirpamii. ToMy 30epexeHHs MIrpauiiHOro
KOPUIOPY JUIi MAPUHKHU CIIIJT PO3IJISAATH HE JIMIE SIK 3a0e3Me4YeHHS MOKIHUBOCTI
MOJIOJIaHHST OKPEMOT MEPEIKOM, a K 30epekeHHsT PYHKIIOHAIBHOI 0e31epepBHOCTI
PIYKOBOI CUCTEMH Ha BCI1H AUISHII CE30HHOT MIrparri.

Takum ynHOM, p. ['YHT MOXKHA PO3TIIAIaTH K BaKIUBHI MIrpalliiHUN KOPUIIOP
Schizothorax curvifrons. HepectoBa Mirpailii MapuHKU Ma€ BUPAKEHUN CE30HHHM
XapakTep 1 CyNPOBODKYETHCA MEPEMIIIECHHSIM CTAaTEBO3PLINX PUO yropy pldyKOBOIO
CHUCTEMOI0. 3aTHICTh BUKOPHCTOBYBATH JIOKAJIbHI 30HU 31 3HWIKEHOI IIBHUJIKICTIO
Tedil T03BOJIsIE pubaM JOJaTH CKIIAIHI TOPOXKUCTI MinsHku. [lomanpiie omHOYacHe
JOCITIKEHHSI BHCOTH HEPECTWIIHIN, TeMrepaTrypu, Mopdosorii pycia, po3mipy
IUTITHAKIB 1 TPOTSHDKHOCTI Mirpariii J03BOJIUTh TEPEBIPUTH, UM BU3HAYAETHCS
IPOCTOPOBHM PO3MOJINT HEPECTOBOTO CTaja MEPeBaXHO 3MEHIICHHSM PECYPCHOTO
NOTEHIlaly Ta pO3MIpPIB pycia y BEpPXIB’SX, UM, HABIAKH, CEJIEKTUBHOIO 3aTHICTIO
HaUOLIBIINX TUTIAHUKIB JOCITaTH HAHO1IbII BUCOKUX HEPECTUIIHIILI.
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SPEAKING MIGRATION OF THE MARINKA SCHIZOTHORAX
CURVIFRONS IN THE HIGHLAND RIVERS OF THE PAMIR

Schizothorax curvifrons 1s a characteristic fish species of high-mountain rivers of
Central Asia, undertaking seasonal upstream migrations associated with reproduction.
We present observations of its spawning migration in the Gunt River, Pamir, obtained
during field studies in May 2025, when the migration period was close to completion.
A mature individual 24.3 cm long and weighing 240 g was recorded, while the
estimated migration intensity reached up to 60 mature individuals per day. The
observations indicate that S. curvifrons can overcome complex river sections by using
local areas of reduced current velocity behind boulders and other channel elements.
Comparison with published data from the Shohdara River suggests pronounced
seasonal changes in the spatial distribution of the species within high-mountain river
systems. The relationship between altitude, river morphology, body size of spawning
fish and the distance of spawning migrations require further study.

BY3EBUU 1. 10., 'YPBUK B. B.
[nctutyT pudbnoro rocnogapcrea HAAH VYkpainu, Byn. OOyxiBceka, 135, m. Kuis,
busevitch@ukr.net, viktoriagurbyk@gmail.com

METOAUYHI 3ACA/IU BUBHAYEHHS ITOHATTA
«MACOBA 3AI'MBEJIb PUBW

ExcrpemanbHi curyailii, ToB'si3aHi 3 MacOBOIO 3aruOeIUTI0 (3HUIIEHHSIM) pUOH €
OJTHUMU 3 HAWIOKA30BIIIUX MOKA3HUKIB KPUTUYHOTO BIJTUBY HA BOJIHY €KOCHUCTEMY.
Ha Bigminy Bijg 3BUYaiHOT IPUPOTHOI €TIMIHAITT, MACOBA 3arN0ETh XapaKTePHU3y€EThCS
CTUCIIMM y 4Yacl pI3KUM 30UIBIICHHSIM CMEpPTHOCTI, K€ MepeBULIy€e "O10JOrIYHY
HOpMY" BHUIY JJii KOHKPETHOI BOJOMMHU 1 MOKE€ MPHU3BOJUTU JI0 ICTOTHUX 3MIH
CTPYKTYPH 1XTIOLEHO31B 32 paXyHOK 3MEHIIEHHS YHCEIbHOCTI OKPEMUX MOMYJISALIMI Ta
BIUIMBY Ha iX BIITBOPIOBAJIbHY 3/IaTHICTb.
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AHaJ3 JiF0Y0ro 3aKOHOJIAaBCTBAa YKpaiHM CBiA4MThH, IO 'MacoBa 3arudens'
IpPEICTaBHUKIB TBAPUHHOTO CBITY € HOPMAaTHUBHO BHU3HAHUM SIBUIIEM. 30KpeMa,
JepxaBHuil kiacu@ikatop HAA3BUYANHHUX CHUTYyallll BIIHOCUTH "MacoBy 3aruOenb
JUKUX TBapUH" MO OKpeMHX KiacH(iKaliiHUX MO3WIiH; QakT mMacoBoi 3arubeni €
KBai(iKAIITHIM YHHHUKOM JJIi TOCHUJICHHS KPHUMIHAJIbHOI BIAMOBINAIbHOCTI 3a
MOPYIICHHST TPaBWUJI OXOPOHU Ta BUKOPUCTAHHS TBapuHHOTO CBiTy. [lpm 1mpomy
HOPMAaTUBHO HE BCTAHOBJIEHO aH1 a0COJIFOTHOT KIJILKOCT1 3aru0JIMX 0COOMH, aH1 YaCTKH
NOMyJIsilii, aHl KpPaTHOCTI MEpEeBUIIEHHS (POHOBOrO PIBHSA CMEPTHOCTI, TOOTO Ha
ChOTOJIH1 BIJICYTHIH YHIBepCaJbHUN KUIbKICHUN KpUTEPiH 11 Kiacuikaii.

VY rtepminonoriunomy mnopraini FAO macosa 3aeubenv pubu BU3HAYAETHCS SIK
parntoBa MaciTabHa 3aru0enb puOH, CIpUYMHEHa, 30KpeMa, 1edIIuTOM KHCHIO abo
HAJXOPKCHHSIM TOKCHYHHMX pEe4yoBHH. BogHouac y HaykoBiM jiTepaTypi BIACYTHA
€IMHA YyHIBEpcajdbHAa KUIbKICHA MeXa, TMICHs TEpPEeBHINCHHS SKOI 3aruOelnb
aBTOMaTU4YHO HaOyBae crarycy '"macoma'. lle € NPUHIIUIIOBOIO METOOJIOTTYHOIO
po0JIeMOI0, OCKIIbKH a0COJIOTHA KUIBKICTh 3aruOJIMX OCOOMH HE 3aBXKIH MOXKE
CIIyT'yBaTH HaJifHUM KPUTEPieM 3HAUYIIOTO BIUIUBY HA CTAH OKPEMHX MOMYJISIIN Ta
IXTIOLIEHO3Y B IIUIOMY. THM HE MEHIIIe Ha CbOTOJIHI Y HAYKOBI/ Ta MPUPOI00XOPOHHIN
IPAKTULI BUKOPUCTOBYETHCS Psii KUIBKICHUX MOKA3HHKIB, K1 BU3HAYAIOTh 3aru0elib,
sk MacoBy. B CIIIA icHytoTh pekoMeH 1alii 1040 BU3HaYeHHA "He3Ha4Hoi'" 3arubeni
pubu sk menme 100 pu6, "momipuoi" 3arubemi sik 100-1000 pud npotsrom 16 kM
NOTOKY a00 €KBIBAJICHTHO1 JIGHTUYHOI AUISHKH, a "3HauHoi" 3arubeni sk monaza 1000
pu6 npotsrom 1,6 KM TOTOKY a00 ekBiBajeHTHOI JeHTu4YHOi auisHku (Phelps, 2019).
B aBcrpaniiickkoMy KepiBHOMY JOKYMEHTI y SIKOCTI TPHUKIALy Ui TOYaTKy
odiIIHOTO po3CiIiIyBaHHs 3aru0esi puOu HaBOIATHCS TTOKa3HUKH: CEPETHS IOBXKUHA
Tija ypaxeHoi abo mepTBoi pudu 6iibire 100 mm, Oinbie 20 mepTBux pud (National
Investigation, 2007). B iHmMMX peryasTOpHUX MPOTOKOJIAX BUKOPHCTOBYETHCS
KpuTepiit: moHax 25 3arubnux pub Ha 1 KM? U1t CTOSIIMX BOJ0MM abo Ha 1 KM pycrna
JUIsl IPOTOYHUX BoAouM npotsiroM 48 roaun (La, 2011).

Ha Ham normsia, KilbKiCHa XapaKTepUCTUKa MOHATTS "'MacoBa 3aruoens’ puou
MOBUHHA OIIIHIOBATHUCS 32 TMOKA3HUKOM J000BOiI CMEPTHOCTI, SIK 0a30BOi OJWHHUIII
enmimizanli. OJHUM 3 BaplaHTIB MPAKTHUYHOI peati3alli JaHOTO MIJX0y € BU3HAYEHHS
MacoBOi 3aru0eii SK CTaTUCTUYHO JIOCTOBIpHE NepeBUlleHHS '"(oHOBOro" piBHA
CMEPTHOCTI. Y SAKOCTI OCTaHHHOTO HaMHM OyB BU3HAYEHUMN cepelHId 3BakeHHM (3
ypaxyBaHHSM ITUTOMOI Oi0MacH KOXHOTO BH]y B 3araJlkHOMY ITPOMHUCIIOBOMY 3araci)
MOKa3HUK JEHHOI CMEpPTHOCTI i OCHOBHUX TMPEACTaBHUKIB iXTiodayHu
JTHITTPOBCHKUX BOJOCXOBHII;, BUXITHUMH JaHUMHU CIAYTYBIM MaTepiai IIM0J0
pO3poOKHM  JIMITIB HpoMHCIOBOro BuioBy y KwuiBcekomy, KaHiBchbkoMy,
Kpemenuynpkomy Ta Kam'sHchkoMy BogocxoBuiiax 3a mepion 2018-2025 pp. B
pe3ynbTaTi BU3HAYEHO, IO cepeaHs a000Ba MPUPOJHA CMEPTHICTH ISl JTaHOTO
nepioay ckiana emi= 0,0793 %, cranmaptue BigxwienHs 6=0,0052 %. 3a 95 %-um
pIBHEM JOBIpH KPUTHYHE 3HAUYEHHS (BEPXHS MeXKa MPOTHO3HOTO 1HTEpBaly) Oyze
ckmagatu Omi= 0,0899 9%. Takum YMHOM, CTAaTUCTUYHO OOTPYHTOBAHUM MOPIT
NEPEBUIIEHHS CEPEIHbOI MPUPOIHOI CMEPTHOCTI CTaHOBUTH 1,13 pasu npu p<0,05.

[TpoTe nmpocTte nepeBuiieHHs «(OHOBOTO» MOKAa3HUKA MPUPOTHOI CMEPTHOCTI HE
MO’Ha OTOTOKHIOBATH 3 MaCOBOIO eJliMiHaIi€r0. 30kpema, 11s nepioxy 2018-2025 pp.
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HaMH BiIMIY€HE CTaTUCTUYHE 3HAUYIlE 3pOCTaHHs CepeHbOI MPUPOJHOI CMEPTHOCTI
(R>=0,640, p=0,017). Ha mam morusia, 1e MoXe OyTH IOB'S3aHE 3i 3MEHILEHHIM
IHTEHCUBHICTh IPOMHUCIY BHACIIAOK HEraTUBHOIO BIUIMBY ITOBHOMAacHITaOHOI
BilicbkOBOI arpecii. [Ipu nbomy cepeans 7000Ba mpupoiHa CMEPTHICTH B niepion 2018-
2021 pp. cknanana 0,075 %, Toai sk st nepioxy 2022-2025 pp. el MoKa3HUK CKIIaB
0,085 %, 1m0 K pa3 1 BIAMOBIA€ BITHOCHOMY 3pOCTaHHIO Ha piBHI 13 %.

[HIIMM BapiaHTOM BU3HAYEHHS MMOPOTOBOTO 3HAYEHHS MPHUPOIHOT CMEPTHOCTI €
BUKOPUCTAaHHSI KpUTEPIiB, MOB'SA3aHUX 3 JUHAMIKOI YHCEIbHOCTI MOMyJsii. 3
010JI0T1YHOT TOUKH 30pY MACOBE 3HUIIEHHS MPEACTABHUKIB IEBHOI'O BUAY BiAMNOBiA€
Takill KIJIBKOCTI, SIKa CYTTEBO BIUIMHE Ha HOTO BIATBOPIOBAJILHY 3JaTHICTh, TOOTO
NePEBUIIYE TTOKA3HUK TTOTIOBHEHHSI, SIKMI BiJIITOB1/Ia€ PIBHOBAXXHOMY CTaHI IMOIYJISIIIT
(6iomaca B KiHIII pOKY HE MEHIIIe 010MacH Ha IMOYaTKy poKy). JlJis cepeIHbOIMKIOBUX
IIPEICTaBHUKIB 1XTi0(hayHU THIMPOBCHKUX BOJIOCXOBHII IPAHUYHUNA MOKA3HUK PIYHOT
3arajbHOI CMEPTHOCTI, SIKMI1 BIAMIOB1/1a€ pIBHOBA)XHOMY CTAaHY HOITYJISILIT CKIaAA€ (Pz=
0,550, mo Bianosigae aeHHi cMepTHOCTI Oz1= 0,218 %. BpaxoByrouwu, 1110 B IPaKTHUIII
OIIIHKMA 1ICTOTHOCTI INIKOJW PHUOHOMY TOCHOAAPCTBY ICHY€ KUTbKa 3aKOHOJABYO
BU3HAYCHMX TpajJiallid BTpAT JJIs iXTiopayHH, HA HAII MOTJISA, TOKa3HUK KPUTHIYHOTO
3HaueHHA cMepTHocTi @1=0,1 % HmOUIIPHO BHKOPHUCTOBYBAaTH Ui KBasi(ikarii
MOHSTTS «BEJIMKA KIUIBKICTh pUOW», TOAl K sl  KBaiiikaiii «MacoBoOi 3aruoeni
(3HUIIEHHS)» Y SKOCTI TPAaHUYHOTO TOKAa3HMKA CiiJ BUKOpHcTOByBatH ®1~0,2 %
IpoTITroM 24 TOuH.
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METHODOLOGICAL PRINCIPLES FOR DEFINING THE CONCEPT OF
«MASS FISH MORTALITY»

The ichthyological and regulatory aspects of the definition of the concept of “fish
kill (destruction)” have been considered. The lack of a quantitative definition of this
concept complicates the qualification of offenses in the field of environmental
protection. Based on materials on the commercial fish stocks of the Dnieper reservoirs
for 2018-2025, a statistically justified upper limit of daily natural mortality of 0.0899%
(p<0.05) was determined. Taking into account the dynamics of the abundance and
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reproductive potential of populations, it is proposed to use a daily mortality of about
0.1% as a criterion for “large amount of fish”, and about 0.2% within 24 hours as a
threshold value for the qualification of mass death (destruction). The proposed
approach can be used to unify the assessment of cases of fish kills in reservoirs.

IF'AMOJIIH A. B., MAPEHKOB O. M.
JHInpoBChKUI HalllOHANBHUH YHiBepcuTteT iMeHi Onecsa ['onuapa, npocn. Hayku, 72,
M. Hinpo, 49010, Ykpaina e-mail: hydro-dnu@ukr.net, gidrobions@gmail.com,
gamolin777@gmail.com

CTAH NONYJALII TA MPUPOJHE BIATBOPEHHS OKYHS
3BUUYAMHOI'O PERCA FLUVIATILIS LINNAEUS, 1758 ¥
JHIITPOBCBKOMY BOJOCXOBHUIII

Oxynb 3Buvaitnuit Perca fluviatilis (L., 1758) € oqHUM 13 Ha#O1IbIIT TOMIUPEHUX
IOpelCTaBHUKIB iXTiopayHu J[HIMPOBCHKOro BOJOCXOBMIIA. BHI Bifirpae BaKJIUBY
posib y Tpo(iuHIN CTPYKTYpl BOJOWMHM, PEryJIIOIOYM YHUCEIBHICTh MOJOAI pud Ta
BOJHUX O€3XpeOeTHUX, 1 BOJHOYAC € TOCTIHHUM OO0 ’€KTOM MPOMHUCIOBOTO Ta
TFOOUTETHCHKOTO pHOANBCTBA. BHCOKa eKoJoridyHa TUIAaCTUYHICTh, MIMPOKHA CTIEKTP
JKUBJICHHS Ta HEBUOAIVIMBICTH IO YMOB HEpecTy 3a0e3MeuyroTh OKYHIO 37aTHICTb
MiATPUMYBATH YUCEIbHI TOMYJIALI] HABITh Y TPAaHC(HOPMOBAHUX BOJHUX EKOCHCTEMAX.

Oco0nuBOi1 aKTyanbHOCTI OIlIHKA CTaHy MOMYJIii OKyHS HaOyBa€e B Cy4acHHX
yMOBaX, KOJIM BOJIHI €KOCHUCTeMH OaceiiHy JlHimpa 3a3HaIOTh KOMILIEKCHOTO
AHTPOIIOTEHHOT0 Ta BOeHHOTO BruuBy. [licns pylinyBanns Kaxoscekoi 'EC Ta BTpatu
KaxoBcbkoro  BomocxoBuima 3Ha4eHHS JIHIIPOBCHKOTO  BOJOCXOBHUINA  SIK
puOOTOCTIONAPCHKOI BOJIOMMHU CYTTEBO 3pOCIIO. 3a IUX YMOB BKJIWUBHUM € HE JIUIIC
BU3HAYCHHS BEIMYMHU MPOMUCIIOBOTO 3amacy, a i OIiHKa 3JaTHOCTI MOMYJIAIii pub
710 TIPUPOTHOTO BiTBOPCHHSI.

Mertoto po6oTH Oyi0 y3araJbHUTH CydacHi JaHi MO0 CTPYKTYPH MPOMHCIOBOI
NOMyJIsAlli OKyHSI 3BHYalHOro JIHIMPOBCHKOIO BOJOCXOBHILA, OLIIHUTH CTaH HOTO
MIPUPOJIHOTO TIOMOBHEHHS Ta BU3HAYUTH O10JIOT14HI OCOOJUBOCTI PEMPOAYKTUBHOTO
LUKJITY, SIK1 320€3Meuy0Th CTIMKICTh BUJy B yMOBaX TiJpOJOTiYHO Ta aHTPOIOT€HHO
TpaHc(hOPMOBAHUX BOJIONM.

Martepian 36upanu y 2024-2025 pp. mijg yac HayKOBO-IOCTITHUX, KOHTPOJIbHUX,
IPOMHUCIIOBUX Ta MAJIbKOBHUX JIOBIB Y IIEHTPAJIbHIN 1 HUKHIN yacTuHAX [[HITPOBCHKOTO
BojocxoBuia Ta Camapchkiil 3atomi. Y pud BU3HAYAIM CTaHAAPTHY ¥ aOCOJIOTHY
JOBXHWHY Tija, 1HAWBIAyalbHY Macy, CTaTh, BIK Ta KOE(IIIEHT BroJ0BaHOCTI.
YucenbHICTh MOJIO/II OIIHIOBAJIH 32 Pe3yIbTaTaMU MAJIbKOBHUX JIOBIB 13 IEpEPaXyHKOM
Ha 100 M? uromti 00JIOBY.

Oco0auBOCTI pENPOAYKTUBHOTO LUKIY JOCHIIKYBaId TAKOX 3a MaTeplajlaMu
LHUJIOPIYHUX CHOCTEpeXkeHb Yy OaceiiHi JIHIMPOBCHKOro BOAOCXOBHIA Ta pIYKAX
Camapa, Bosua 1 Mokpa Cypa. Ctaaii 3pij0CTi roHaJ] caMUllb BU3HAYAIN Bi3yabHO
Ta TICTOJIOTTYHO. J[JIs TICTONOrTYHOro aHami3y sieuHUKH (pikcyBaiau y po3uuHi byena,
BUTOTOBJISUUTH 3p13H Ta ¢hapOyBaIu reMaTOKCUIIIH-€O3UHOM.
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Cranom w©Ha 2025 p. mnomymsmiss oOkyHsS J[HIMPOBCHKOTO BOJOCXOBHIIA
XapakTepu3yBajacs CTaOLIBLHOIO BIKOBOIO Ta PO3MIPHO-MACOBOIO CTPYKTYpow. Y
IPOMHCIIOBOMY CTajal TepeBaxanmun ocoOuHU 4—10-pidHOrO BIKYy, YacTKa SKHX
craHoBwia 84,3 %. BikoBuii psn BkirovaB 14 knaciB — Bl 2-piyHUX 10 14-piyHuX
ocobun. CepenHiil BIK OKYHS, Ha SIKOMY MEPEBaKHO 0a3yBaBCs MPOMHUCEI, CTAHOBUB
OJIU3BKO 5 POKIB.

CepenHs mpoMHCIIOBa JOBXHHA caMIliB ctaHoBuia 22,78+0,55 cMm, camuip —
24,43+0,78 cm. Cepenanss Maca camiiB jgocsrana 178,42+15,16 r, camuup —
267,65+£23,56 1. 111 moka3HUKM 3arajoM BIAMOBIJaIM PIBHIO MOIMEPEIHIX POKIB, IO
JI03BOJISIE XapaKTePU3YBATH PO3MIPHO-MACOBY CTPYKTYPY MOIYJISIIT SK BIJTHOCHO
CTaOlIbHY.

CraluIbHICTh TMOMYJIALIT MATBEPKYEThCS TaKOXK MOKa3HUKAMH KOHTPOJIBHHX
noBiB. Buso okyHs Ha 100 ciTK0110 KOHTPOIBHOTO MOPSAKY cTaHOBUB 215 kry 2019
p., 210 xr y 2020 p., 232 kr y 2021 p., 248 kr y 2023 p. ta 250 kr y 2024 p. Takum
YUHOM, YIPOJOBXK OCTaHHIX POKIB HE CIOCTEpIrayiocs TEHICHINT JO CKOPOUYCHHS
yJIOBY Ha CTaHIapTHE IPOMHUCIIOBE 3yCUILIIA.

BaxnmuBUM YMHHUKOM MIATPUMAHHS YHUCENBHOCTI OKYHSI € JOCTaTHIM pPIBEHb
npupoAgHoro BiaTBOpeHHS. OcCHOBY mpomucioBoro 3amacy Ha 2026 p.
dbopmyBaTUMYTh, 30KpeMa, TreHeparlii 2021 Ta 2022 pp. UucenbHICTh IILOTOJITOK
OKYHS Y 1l POKHM cTaHOBMJIA BIANMOBIAHO 12,16 Ta 10,57 ex3./100 M?, 110 XapakTepusye
IIPUPOIHE MOMTOBHEHHS SIK JOCTATHE JUIS MiATPUMAaHHS YMCEIBHOCTI MOMYJIAIIIT.

OpHi€r0 3 TOPUYMH BHUCOKOI PEMPOAYKTHBHOI YCIIIIHOCTI OKYyHS € HOro
HEBUOATNIUBICTh JI0 HEPECTOBOrO cyoOcTpaTy. 3a pe3ylbTaTaMH IMOJbOBHX
CIIOCTEpPEXKEHb, BUJ 3/IaTHUW BIAKIANATH IKPY Ha 3aHYpEHY BOJHY POCIWHHICTb,
3aTOIUICH] TUIKK Ta KOPEHi JEpeB, KOpYl, KaMiHHs, TpaBiid Ta 1HII TBEP/1 MOBEPXHI. Y
POKHM 3 BHCOKHM PIiBHEM BOJHM OKYHb MOKE€ BHUKOPHCTOBYBATH 3aTOILUICHI 3aIlIaBHI
0ioTomu, a 3a HU3BKOTO PIBHS — HEPECTUTHUCS 0€3MOCepeHBO Y PYCIOBIi YaCTHUHI HA
JOCTYITHUX TIABOAHUX 00’€kTaxX. Taka MIaCTHYHICTh CYTTEBO 3HIKYE 3JICKHICTDH
PENpPOIYKTUBHOIO YCHIXY BHUJY BiJl HASIBHOCTI IEBHOTO TUITY HEPECTOBUIIIA.

Hepect okyHs y nocimipkeHUX Bojoimax JIHIIpONETpOBIIMHM BinOyBaBCs
nepeBaXHO HAINIPUKIHII KBITHS — Ha MOYATKy TPaBHs 3a Temneparypu Boau +8—13 °C.
JJist caMu1ib XapaKTepHU CHHXPOHHUI OJTHOPa30BUI HEpeCT: c(hOpMOBaHA TeHEpallis
3pUIMX OOIMUTIB BIIKIAAAE€THCA MPOTATOM OJHOTO HEPECTOBOTO aKkTy, a Micis
3aBEpIICHHS HEPeCTy y SE€YHUKAX MPAKTUYHO HE 3IUIIAETHCA 3PUIMX CTaTeBHUX
kJ1iTiH. OCHOBHA YaCTHHA MOIYJISIIIT 32 MOJBOBUMH CITOCTEPEKEHHIMH HEPECTUIIACS
MPOTATOM MPUOTU3HO ABOX THXKHIB.

Ikpa okyHs wmae crneuudiuHy amanTamiro 10 PO3BUTKY Yy MPUPOTHOMY
cepenoBuil. BoHa Bik/1a1aeThesl y BUTIISIAL IOBTUX KICHKHX KETaTUHO3HHUX CTPIYOK,
SIKI TIPHKPITIIIOIOTHCS 0 MIJBOJHUX 00’€KTIB. 3puIi OOMMTH IIepe]] HEPECTOM Majlu
miamerp 0,9-1,2 mm. ToBmmHa pasiadbHO-cMyTracToi OO0OJOHKU zona radiata
crtaHoBWiIa 8—10 MKM, a 30BHIIIHBOTO >KEJIATUHOBOTO 1Iapy — OJIU3bKO 35£5,5 MKM.
Y uentpi 3puioro oomuta ¢GopmyBanacs >KUPOBAa Kparuisl AlaMeTpoM OJIM3bKO
0,35+0,03 mm.

[Ticns HEpecTy roHaAu caMULlb IEPEXOATh Y BIIHOBHY (a3zy. Y TpaBHI—UYEpBHI B
S€YHUKAX TMepeBakaloTh JpiOHI OOLUMTH paHHIX CTaAildl pPO3BUTKY. Y JIMIIHI
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NOYMHAETHCA (HOPMYBAHHS HOBOI T€Hepallli CTaTeBUX KIITUH: HAWO1IbII PO3BUHEHI
OOLIUTU TIEPEXOATh y (pa3dy BakyoJizailii, sika € moyaTkoM BiTenoreHesy. [Ipormec
IPOJIOBXKYETHCS Yy CEpPHHI Ta BEpPEeCHI, a BOCCHU BIIOYBAEThCS I1HTECHCHUBHE
HAKOMTWYCHHS KOBTKOBUX PEUOBHH.

Ha mnouwarky smcronmazga roHaaud camulb jaocararotb [V cramii 3punocti. [o
JAUCTONAAa—TPYyAHA OOLMUTH TPAKTUYHO 3aBEPIIYIOTh PO3BUTOK: BOHH 3allOBHEHI
’KOBTKOBHMH TpaHyJlaMd Ta MICTATh C)OPMOBaHY KHPOBY Kparuto. Y TaKOMy CTaHi
CTaTeBl MPOAYKTH IepeOyBalOTh MPOTATOM 3UMOBOTO TMepioay. HaBecHi micis
NiJBULIEHHS TemrepaTtypu Boau npudiau3zHo 1o +8—10 °C BinOyBa€eThCs OCTATOUHE
JO3p1BaHHS, OBYJIAIIS Ta Mepexia roHaa mo V craaii 3piaocTi. TakuMm 4yuHOM, IJIS
OKYHSI XapaKTepHUN OJHOPIYHHMM LMK PO3BUTKY TOHAJ 3 BECHSHUM OJHOPA30BUM
HEPECTOM 1 JIITHbO-OCIHHIM (POpPMYBaHHSM HACTYITHOI T'€HEepallii OOIUTIB.

[ToegHAHHS BUCOKOI IJTACTUYHOCTI Y BHOOPI HEPECTOBOI'O CyOCTpaTy, KOPOTKOTO
CUHXPOHHOTO TIEPIoly HEPECTy, 3aXWIIEHOT CTPIYKOMOAIOHOT KIAJKA Ta PAaHHBOTO
OYaTKy MIATOTOBKM TOHAJ JO HACTYIHOTO PENPOIYyKTUBHOTO CE30HY CTBOPIOE
CHPUSTIIMBI IEPETyMOBU I CTA0LIBHOTO MPUPOJAHOTO MONOBHEHHS MOMYJIALI].

BonHowac ctaH OkyHs € mpocTopoBO HeoaHopimHuMm. Y Camapchbkiil 3artorlri
BCTAHOBJIEHO BiJICTaBaHHS JIIHIMHO-BAroBUX Moka3HUKiB Ha §8,5—10,3 % mopiBHSHO 3
OCHOBHOIO aKBaTopi€r0 JIHIMPOBCHKOro BOJOCXOBUIIA. TyT MpPOMHUCEN OKYHS
3MIICHIOETHCS IEPEBAXKHO CITKAMHU 3 KPOKOM Biuka 30—36 MM, TO/1 SIK HA OCHOBHOMY
ruieci HalOIbIIa YacTHHA YJIOBY MPUIIAJA€ HA CITKU 3 KpOKOM Biuka 40 MM. JIokanbHa
TYTOPOCIICTh MOX€ OyTH TOB’s3aHa 3 OCOOJMBOCTSAMH T1APOEKOJIOTTYHOTO CTaHy
Camapchkoi 3aTOKM Ta TMOBHHHA BPaxOBYBAaTHUCS MPU PETYJIOBAaHHI MPOMHUCIOBOTO
HABaHTAYKEHHS.

Ha migcTaBi BiKOBOi CTPYKTYpH, TPUPOTHOTO MOTTOBHEHHS, KOHTPOJIBHUX YJIOBIB
Ta Koedimienta mpupoaHoi cMepTHOCTi (0,22) mNpOMHUCIOBHIA 3amac OKYHS
JHimpoBchKoro BogocxoBuia Ha 2026 p. omineno y 270 T. HaykoBo oOrpyHTOBaHMIA
00CsT TOMYCTUMOTO BHJIOBY CTAHOBHUTH 67,5 T, a00 65113bK0 25 % OIIHEHOTO 3amacy.

Omxe, cywacHuil ctan nomyisuii P. fluviatilis y JIHINpOBCbKOMY BOJIOCXOBHIII
MOKHA OLIIHUTH SIK BIIHOCHO cTaOUIbHUMN. BikoBa CTpyKTypa, yJIOBU Ha TIPOMHUCIIOBE
3yCWJUISI Ta YHCEIBHICTh MOJIOAI CBiAYaTh NPO AOCTATHIA pPIBEHb MHPHUPOJHOIO
MOTIOBHCHHS. BaXIMBMM MEXaHI3MOM CTIHKOCTI TOIYJAIT € pPenpoayKTHBHA
TUTACTHYHICTh BUJTY: OKYHb 3JIaTHUH BUKOPUCTOBYBATH MTUPOKHUH CIIEKTP MPUPOTHUX 1
MITY9HUX HEPECTOBUX CyOCTpaTiB Ta YCHINIHO PO3MHOXKYBATHCS 3a MIiHJIUBOTO
pPIBHEBOTO pekuMy. Pa3oM 13 TUM HasBHICTH JIOKATBHUX TYTOpPOCIUX yTPYNOBaHb Y
Camapchbkiit 3aToIli MIATBEPIKYE HEOOXIIHICTh MPOCTOPOBO JH(EepeHIliiioBaHOTO
ynpaBiiHHs 3anacamu. [loeqHaHHS MOHITOPHHTY BIKOBOI CTPYKTYpPH, HMPUPOIHOTO
MOTIOBHEHHSI Ta PENPOAYKTHBHOTO CTaHy J03BOJISIE BUKOPUCTOBYBATH OKYHS SIK
MOJCIBHUI BHJI JIJISL OIIIHKH CTIMKOCTI 1XTIOIIEHO31B TPAaHC(HOPMOBAHHUX BOJIONM.
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CURRENT STATE OF THE EUROPEAN PERCH PERCA FLUVIATILIS
LINNAEUS, 1758 POPULATION AND FEATURES OF ITS NATURAL
REPRODUCTION IN THE DNIPRO RESERVOIR

The current state and reproductive characteristics of European perch Perca
fluviatilis in the Dnipro Reservoir were analysed. The commercial population was
characterized by a stable age and size structure, with fish aged 4—10 years accounting
for 84.3% of the commercial stock. Sufficient natural recruitment was confirmed by
the abundance of young-of-the-year belonging to the 2021 and 2022 generations, which
reached 12.16 and 10.57 ind./100 m?, respectively. Perch showed high reproductive
plasticity and used aquatic vegetation, submerged branches, stones and other natural or
artificial objects as spawning substrates. Spawning occurred synchronously in late
April-early May at water temperatures of +8—13 °C, with females depositing their eggs
in gelatinous adhesive ribbons during a single spawning event. Vitellogenesis of the
subsequent oocyte generation began in July, intensive yolk accumulation occurred
during autumn, and by November—December ovaries reached maturity stage IV and
remained in this state until the spring temperature increase. The commercial stock for
2026 was estimated at 270 t, with a scientifically justified allowable catch of 67.5 t.
The combination of stable recruitment and high reproductive flexibility explains the
resilience of the perch population, although local growth retardation in the Samara Bay
indicates the need for spatially differentiated fisheries management.
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BE3NEYHU JUCTAHIIMHUM BIABIP TA EKCIIPEC-AHAJII3
T'IIPOBIOJIOTTYHUX ITPOB SIK CKJIAJTJOBA EKOJIOTTYHOI'O
MOHITOPHUHI'Y BOJOHNM B YMOBAX BOEHHOT O BILIUBY

[ToBHOMacmiTabHa BiifHA I1CTOTHO 3MIHWJIA YMOBH IIPOBEJEHHS TOJIBOBHX
riapo0ioIOriYHUX JTOCHKeHb B YKpaiHi. [lopsia 13 TpaaumiiHUMU €KOJIOTIYHUMH
npobjieMaMu BOAOWM — eBTpodikarliero, 3a0pyJHEHHSIM, 3MiHAMHU T1APOJOTIYHOTO
PEXKUMY Ta JCTpajaIielo NMpHOEPEeKHUX OIOTOIMB — BUHHK KOMILIEKC IOJATKOBHX
PUBHKIB, TOB’A3aHUX 13 PyHHYBaHHSM TIIPOTEXHIYHUX Ta MPOMUCIOBUX 00’ €KTIB,
MIHHOIO HeOe3IeKOr, OOMEXKEHHSIM JOCTYIy OO0 OKPEMHUX [IJISHOK, MOXKJIHBUM
HAJXOPKEHHSIM TOKCUYHUX PEUOBUH 1 HEOOXIIHICTIO CKOPOUYEHHS Yacy nepeOyBaHHs
JOCJIIIHUKA Y TIOTEHIIHHO HeOe3neyHii 30H1. 3a TAKMX YMOB KJIaCHUHA CXeMa «BUi3]]
— py4HHi B110Ip mpoO — TpaHCHOPTYBaHHS — JaOOpPaTOPHUM aHAI3» HE 3aBKIU
3a0e3nedye NPUHHATHUNA piBEeHb O€3MEeKU Ta onepaTuBHOCTI. BonHowac pe3ynbratu
€KOJIOTIYHOTO  MOHITOPUHTY  MaloTh  3QJUIIATHCS  pPENpe3eHTAaTUBHUMH,
BIJITBOPIOBAHUMH 1 MPUIATHUMHU ISl IPUMHATTS YIIPaBIIHCHKUX pillieHb. Lle Bu3Hauae
noTpeOy B IHTETpallii JUCTAHIIIMHUX €JIEMEHTIB BiI0OPY, MOJIOBOTO EKCIPEC-aHATI3Y
Ta PU3UK-OPIEHTOBAHOTO MJIaHyBaHHs Tiapobionoriunux nociimkens (UNEP, 2022).

Metoro A0CIiKeHb € OOTPYHTYBaHHS KOHIENTYyaJdbHUX 1 METOAUYHHUX 3acajl
0e31eyHoro Bi100py riipo6i0oriyHuX Mpood Ta iX eKCIpec-aHaizy AJis €KOJIOTTYHOTO
MOHITOPHMHTY BOJOWM, III0 3a3HAIOTh aHTPOIIOT€HHOT0, TEXHOTCHHOTO a00 BOEHHOTO
BITUBY. 3allpOIMIOHOBAHUH TIX1/1 epeadadae He 3aMiHy TPaIUIIHHIX JTa00PaTOPHUX
METO/IiB, & CTBOPEHHSI MOCIIJOBHOI CUCTEMHU, Y AKii OLIIHIOBAaHHS MOJBOBOTO PU3HKY,
BUOIp crocoOy BiAOOPY, NEPBUHHUN E€KCIIPEC-CKPUHIHT Ta Mojajblia jJabopaTopHa
BepuQIKallisl € B3a€EMOIOB A3aHUMHU eTanaMH. Taka JIOrika BIJAMOBIJAE CYyYaCHOMY
nepexoay BlJl 130JbOBAHUX BUMIPIOBAHb JI0 IHTETPOBAHOTO MOHITOPHUHTY, Y SIKOMY
O10JIOT1YHI €JIEMEHTU SKOCTI PpO3TJISAaloThesd pa3oM 13  (PI3UKO-XIMIYHUMHU Ta
riApoMop(OJIOriYyHUMHU MOKa3HUKAMH BIAMOBIAHO O MpUHLUIIB BoaHOi paMKoOBOi
mupektuBu €C (Directive 2000/60/EC, 2000).

[lepmM eneMeHTOM cCHCTEMH Mae€ OyTH TomepeaHs Kiaacudikailis TOYKH
MOHITOPUHTY 3a pPIBHEM TOJBOBOTO PHU3HKY. 10 KIIOUOBUX KPHUTEPIiB IOIIHHO
BIJIHECTH JOCTYMHICTh O€peroBoi JIiHi1, TIAPOJOTIYHY CKIAIHICTh JUISTHKY, TIIMOUHY Ta
IIBUJIKICT Tedii, HAsABHICTh MOTEHIIMHUX JHKEPEN JIOKAJIBHOTO 3a0pyIHECHHS,
IMOBIPHICTh KOHTaKTy 3 TOKCHYHMMH PEYOBHUHAMH, TEXHOTCHHI IMOIIKOKEHHS,
0oOMEKEHHS TepecyBaHHS Ta iHIN Oe3nmeKkoBl YMHHHMKU. Ha miacTaBi Takoi OIHKH
MOKe 0OMpaThCs CTaHAAPTHUN, TUCTAHIIIHOBAHUI a00 MOCUIICHO OE3MEYHUN PEKUM
Bi100py. [IpuHIMIIOBUM € Te, 1110 3MiHA cIOCO0Y BiJI0OPY HE MOBMHHA MOTIPIIYBATH
penpe3eHTaTuBHICTh Mpoou. ToMy MHpOTOKOIM MarOTh nepeadayaTd MOBTOPHOCTI,
KOHTPOJIbHI TOYKH, YHI(IKOBaHI yMOBHU (ikcalli MOJIbOBUX MapaMEeTpiB 1 YITKE
JTOKYMEHTYBaHHS 4acy, IITMOMHHU, CIIOCO0Y Ta YMOB Bi100pY.
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Jlns BoiM, JOHHUX BiIKJIaJACHB 1 T1poOiOHTIB HEOOX1IHI Pi3HI TEXHIYHI PIIICHHS.
Bin6ip Boam Moxke 3miMCHIOBATHCS TEIECKOMIYHUMH a00 JUCTAHIIIMHO KEPOBAHUMH
npoOOBiIOIPHUKAMH, IO JO3BOJSIOTH 30UIBIIUTH BiJCTaHb MIDK OIEpPAaTOPOM 1
HeOe3MeuHo 30HOI. /[l JOHHUX BIAKIANEHb JOLUUIBHUM € BUKOPHCTAHHS
JHOYEPNAKIB 13 AUCTAHIIHOBAHUM CIIyCKOM 1 MIJHIMAHHSAM, a JJI IUIAHKTOHHHUX Ta
IHIIMX T1IpOOIONOrIYHUX MPOO — aJanTOBAaHUX CITOK 1 MPHUCTPOIB 13 MOMIJIMBICTIO
BiIOOpY 3 Oepera, TIAPOTEXHIYHOI cropyau abo 06e3 Oe3mocepeaHbOro 3axoiy
JOCIITHUKA Y BOAY. Y MeKax MOJajblIol po3poOKu mependadaeTbCcsi CTBOPECHHS
IIPOTOTHITY TIPHCTPOIO JUI JHMCTAHIINHOTO Binbopy rimpobGionoriunmx mpo6. Horo
KOHIICTII[iSI Ma€ TMO€THATH MOAYJb MPOOOBIIOOPY 13 CEHCOPHUM OJIOKOM, SIKHM
J03BOJISITUME OJTHOYACHO OTPUMYBATH OIEpPaTUBHY 1HGOpPMAII0 TPO HapameTpu
CEpeIOBHUIIIA.

Jlnst mpotoTuny mependadaeThCsli BUKOPHUCTAHHS MIKpPOKOHTpoJsiepa Arduino
Mega 2560 R3 sk 610Ky KepyBaHHs Ta HAOOPY CEHCOPIB ISl BUMIPIOBaHHS 0a30BUX
MOKa3HWKIB  BOAHOrO  cepemoBuma: pH, Temmeparypu, MYTHOCTI  Ta
€JEKTPONPOBITHOCTI. Taka apXiTeKTypa € MOAYJIbHOIO 1 MOXKE HaJal TOMOBHIOBATUCS
IHIIMMHU CEHCOpaMU 3aJI€KHO B1J 3aBJaHb MOHITOPUHTY. BaxinBo, 110 CEHCOpHUU
0JIOK Y IIbOMY BUIIAJIKy BUKOHY€ (DYHKIIIIO OIIEPATUBHOTO CKPUHIHTY: BiH JO3BOJISE 11I€
1] Yac BiI0OPY BU3HAYUTH, YU BIIPI3ZHIAETHCS TOCIIKYBaHa TOUKA Bl KOHTPOJIbHUX
3Ha4YeHb 1 YU OoTpeOdye mpobda po3UIMPeHOTo JabopaTopHOro aHamizy. lle moreHiiitHo
CKOPOYYE KUIbKICTh 3aiiBUX BHi3/[1B, 4ac epeOdyBaHHs NepCcoHalTy B HeOe3MeuH1i 30H1
Ta Ja€ MOXJIMBICTh OUIBII OOIpyHTOBaHO (opMyBaTH HaAOIp MpoO I MOJATBIITNX
nocmpkeHb. CydacHl MOPTAaTUBHI aHAMITUYHI CUCTEMH PO3TJISIAIOTHCSA SK OJIUH 13
HAWOUIBII ~ TEPCIEKTUBHUX  HAMPSMIB ~ PO3BUTKY  TOJHOBOTO  €KOJIOTTYHOTO
moHiTopunry (Trinh et al., 2024).

[TonpoBHUIl exkcnpec-aHaNli3 JOIIBHO MPOBOJUTH 32 OOMEXEHHM HabopoM
IHANKATUBHUX TOKAa3HHKIB, SKI XapaKTepU3ylOTh IMOTOYHI YMOBHM I1CHYBaHHS
ripoOiOHTIB 1 MOKYTh LIBUAKO 3MIHIOBATHUCS Yy MPOCTOPi Ta yaci. Jlo mepuioueproBux
HaJleXxaTh Temneparypa, pH, po3umHEeHWIl KHCEHb, €IEKTPOIPOBIAHICTh, OKHUCHO-
BITHOBHUI TMOTEHWIad 1 MyTHICTh. JlJI1 OKpeMHX 3aBlaHb MEpeliK MOXe OyTu
PO3UIMPEHNI IIBUAKMMU TECTAMU Ha CIOJYKU a30Ty, (pochatu Ta 1HII KOMIIOHEHTH.
Hnst  ampoOariii Ta mNOpIBHSUIBHOI Bepudikalli mnependayaeTbcsi BUKOPUCTAHHS
nopraTuBHOro aHaiizaropa Bogu AZ86031, okcumerpa AZ-86021, koMOIHOBAaHOTO
pH-metpa/konaykromerpa/repmomerpa/OBIl-merpa AZ-86505, a Takox MOJLOBUX
tecT-cucteM JBL Testlab. Excnpec-BumiproBaHHs HE TOBUHHI PO3TISIATHCS SK
OCTaTOYHHUI aHAIITUYHUNA BHCHOBOK: iX OCHOBHA ()YHKIIiSI MOJSTAE Y NEPBUHHOMY
CKPUHIHTY, BHUSBIICHHI MPOCTOPOBUX AaHOMAaJii Ta BH3HAYEHHI MPIOPUTETHOCTI
71a00paTOPHOTO JOCIIIKCHHS.

OOOB’SI3KOBOI0  CKJIAJIOBOI0 METOJAWKH Mae OyTu Bepudikaiis MOIhOBUX
pe3ynbraTiB. jig 1poro yacTuHa mpoO, MOCHIIKEHUX EKCIPEec-MeTOJaMHU, MOBUHHA
aHaI3yBaTUCA MApaJebHO TPAIULUIMHUMH JJa0opaTOpHUMH MeTtofamu. IlopiBHSAHHS
nepeadavyaeTbCsl MPOBOJUTH 32 TOYHICTIO, BIATBOPIOBAHICTIO, UYTJIMBICTIO, 4acOM
BUKOHAHHSI, BAPTICTIO Ta MPAKTUYHOIO 1H(POopMaTuBHICTIO. CTaTUCTUYHA 0OpOOKa Mae
BKJIFOUATH OI[IHKY CepeIHIX 3HAUE€Hb 1 Bap1a0eIbHOCT1, KOPEJSLIHHUN Ta perpeciinuii
aHaji3, BU3HAYCHHs MOXUOKH, a 3a MOTpedu — aucrepciiiHuil Ta 6araTodakTOpHUIMA
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aHami3. OKpeMoro KOHTPOJII0 OTPeOyBaTUMYTh MOXKIIMBI JpKepesia MOXUOOK: Pi3HUiA
gac BIIOOpY, CE30HHA MIHJIMBICTh, TIAPOAMHAMIYHI YMOBH, KOHTaMIiHAIliS Tapw,
KaJIIOpyBaHHS CEHCOPIB 1 BIUIMB JIFOJICBKOTO YUHHHUKA.

bionoriyna ckjiagoBa MOHITOPHUHTY 3aJUIIAETHCS NPHUHIMIIOBO BaXXJIUBOIO,
OCKIJTbKM OJIHOpPa30BE BHU3HAYCHHS (DI3UKO-XIMIYHUX TMapamMeTpiB BijgoOpaxkae
NEepPEeBAXHO CTaH CEPeJOBHUINA HAa MOMEHT BHUMIPIOBAHHS, TOAl SIK CTPYKTypa
yIpynoBaHb TIApPOOIOHTIB I1HTErpye BIUIMB 3a TpuBamimmil mnepiog. Tomy
JTUCTaHIIMHUN 1 eKCIpec-aHAIITHYHUN OJIOKU MaroTh OYTH TIOB’s3aHI 3 KJIACUHYHUM
JTOCJIPKEHHAM (ITOIJIAHKTOHY, 300IUIaHKTOHY, 3000€HTOCY Ta, 3aJICKHO BiJl 3aB/IaHb,
IHIIMX TPYN Oprani3MiB. Y 1a0OpaTOpHIM YaCTHHI TepeadadyeHO BUKOPUCTAHHS
MIKPOCKOTIIYHUX, CIEKTPO()OTOMETPUYHHUX Ta IHITHUX IHCTPYMEHTATLHUX METO/IIB.

Amnpo0ariiro  3arponoHOBAHOT CHUCTEMU IepedavyaeThCs 3IMCHIOBATH Ha
BojolMax J[HIMpOmeTpoBChKOI 007acTi 3 pI3HUM pIBHEM aHTPOIMOTEHHOTO
HaBaHTa)XCHHS Ta TocTynHOCTI. [loboBa cxeMa Mae BKIIFOYaTH BU3HAYCHI TOCTiHI Ta
KOHTPOJbHI TOYKH, TIOBTOPHUUN BiI0ip 3a CTAaHAAPTHUMH YaCOBMMH IHTEpBAJIAMU 1
MOPIBHSHHS PE3YNbTATIB, OTPUMAHUX 32 TPATUIIHHUMH Ta HOBHUMH QJITOPUTMAMH.
JUIss KOXHOI TOYKHM JOLUIBHO (OpMyBaTH €IWHUNA UU(POBUN 3amucC, SKHM
NO€IHYBaTUME YMOBHU B1100pY, OLIHKY PHU3UKY, PE3YyJbTaTU €KCIpPEC-BUMIPIOBAHbD,
XapaKTEepPUCTUKY BiAIOpaHOTro O10JOTIYHOTO MaTepiayly Ta pe3yJbTaTH MOJAJIbIIOrO
nabopatopHoro anamizy. Takuil QopmaTr CTBOPIOE TNEPEAYMOBHU ISl MOJABIIOT
aBTOMartu3allii o0poOku iHdopMallii Ta MOOYAOBU KOMIT FOTEPHOI MOJIEJ1 BUSIBJICHHS
JUJISTHOK MPOSIBY 3a0PYIHIOIOUNX PEUYOBHUH Y p. JHITIpO.

[IpakT4Ha IIIHHICTH 3alpPOIIOHOBAHOTO TIAXOMY IOJNATAE Yy MEPEeXoil BiA
OKpeMoro mnpuiagay abo cmocoOy BimOOpY J0 MLUIICHOTO ajrOpUTMY MNPUNHHATTA
MOJILOBUX pillieHb. Ha mepiioMy erarii OIiHIOEThCS PU3UK 1 BU3HAYAETHCS JOITYCTUMUN
crocib JAOCTyMy 0 TOYKH; Ha APYTOMY — 3AIMCHIOETHCS CTaHIaPTU30BAHUM BiIOIp 13
MIHIMI3aI[I€}0 KOHTAKTY MEPCOHANY 3 HEOE3MEUYHUM CEpPEOBHUIINEM; HAa TPEThOMY —
BUKOHYETBHCSI €KCIPEC-CKPUHIHT, HA YETBEPTOMY — BU3HAYAETHCS HEOOXITHICTH Ta
00CST pO3MIKMPEHOro Ja0OpaTOPHOTO aHajily; Ha 3aBEpIIaJbHOMY — pe3yJbTaTH
IHTErpyIOThbCsl ISl TIIPOEKOJIOTIUHOI OLIHKU. EQEKTHBHICTh TakKoi CHCTEMH Mae
OLIIHIOBATHCSI OJHOYACHO 3a €KOJIOTIYHHUMH Ta OpraHi3alliiHUMU KpUTEPIIMU:
pEenpe3eHTaTUBHICTh, TOYHICTh, BIATBOPIOBAHICTh, TPUBAIICTh MPOUEAYPH, KITBKICTH
3aJTy4€HOr0 MePCOoHaIy, KIJIbKICTh TOBTOPHUX BHUI3/IIB 1 PIBEHb MOJIHLOBOTO PU3HUKY.
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SAFE REMOTE SAMPLING AND RAPID ANALYSIS OF
HYDROBIOLOGICAL SAMPLES AS A COMPONENT OF AQUATIC
ECOSYSTEM MONITORING UNDER WARTIME IMPACT

The study proposes a risk-oriented approach to safe hydrobiological sampling and
rapid field analysis under wartime and technological pressures. The workflow
combines site-risk assessment, standardized remote sampling, rapid measurements of
key water-quality parameters and laboratory verification. A prototype sampler is
planned with an Arduino-based control unit and sensors for pH, temperature, turbidity
and electrical conductivity. Field screening is intended to identify anomalous sites and
prioritize samples for expanded laboratory analysis. Biological monitoring of
phytoplankton, zooplankton and zoobenthos remains an essential component of the
system. The expected result is a standardized monitoring workflow that improves
researcher safety, reproducibility and the operational value of ecological data.
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METO/AU BUSHAYEHHSA TA JOCIIIKEHHSA BMICTY TA
AKTUBHOCTI ®EPMEHTIB AHTUOKCUIJAHTHOI'O 3AXUCTY Y PUDB

Pubu Ta BOJHI €KOCHCTEMHM 3arajioM IMOCTIMHO 3a3HAIOTh BIUIMBY HMPHUPOAHHX 1
aHTPOTIOTEHHHUX (DAKTOPIB, cepell SKUX OCOONMBE 3HAUEHHS MAaloTh 3a0pyIHEHHS
BXKHMH METajaMH, IECTUITUAaMH, Hah TONPOIyKTaMH, 3MIiHU TeMITepaTypH, 1e(iuT
KUCHIO Ta ynbrpadioneroBe BunpomiHtoBanHs (Halliwell, 2015). [li uuHHUKEK
CIPUYUHSIOTH YTBOPEHHS aKTUBHUX (hopM KuCHIO (ADK), siki BUKITUKAIOTh PO3BUTOK
OKCHUJIATUBHOTO CTpecy B opraHizmax Triapo6OiontiB (Livingstone, 2003). s
MiATPUMaHHS KIITUHHOTO TOMEOCTa3y y BOJHHMX OpraHi3MiB (DYHKIIIOHYy€ CHCTEMa
AHTUOKCUJAHTHOTO 3aXHUCTy, KIIOYOBY pOJb Yy SKid BiAIrpaoTh (QepMeHTH-
aatuokcuaantu (Hermes-Lima, 2004).

MeTtoro poOOTH € BH3HAYCHHS Ta aHali3 poii (epMEHTIB aHTHOKCHUIAHTHOTO
3aXMCTy y puO Ta OLIHKA iX 3HAYEHHS K O10MapKepIB €KOJIOIIYHOIO CTaHy BOJHUX
OpraHi3MiB Ta BOJHOT'O CEPEJAOBHILA.

Jlo  ocHOBHUX  (epMEHTIB  aHTHOKCHJAHTHOI  CHUCTEMH  HaJIEKaTh:
CYNEPOKCUIUCMYTa3a (COL); KaTajasa; [JIyTaTIOHNEPOKCUAA3a;
rIIyTaTIOHpeIyKTa3a.
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CynepokcuanucMyTasa Karajizye MEpeTBOPEHHsI CYNEPOKCUAHOIO aHIOH-
paaukany y nepekuc BoaHio. Karamasa Ta TiyTaTiOHIEpOKCHAa3a 3a0e3MedyroTh
NoJanbllle PO3IICIUICHHS IEPEKUCy BOJIHIO 10 BOJM Ta KHCHIO, 3amodiramouu
NOIIKOJDKEHHIO KIITHHHUX CTPYKTYp. ['lyTaTioHpeayKTa3za miaTpuMye BlIHOBICHHM
CTaH TTyTaTiOHY — OJHOTO 3 TOJIOBHUX HE(PEPMEHTATUBHUX aHTHOKCH/IAHTIB KIITHHU
(Lushchak, 2011).

BusiBineHo neBHi 0co0aMBOCTI (DYHKIIIOHYBAHHS JaHUX (DEPMEHTHUX CHCTEM Yy
BOJHHUX OpraHi3miB. A came, y pu0, MOJIFOCKIB, paKOMOAIOHUX Ta IHIIUX T'1IpOOIOHTIB
AKTUBHICTh AHTHUOKCUIAHTHUX (EPMEHTIB 3aJeXUTh Bl ACKIIBKOX (aKTOPIB:
TeMIIepaTypHy BOAM; BMICTY PO3UMHEHOTO KHCHIO; COJIOHOCTI BOJIM; PIBHSI TOKCHYHOTO
3a0pyIHEHHSI; CE30HHUX 3MiH CEpEIOBHUIIIA.

[linx BIUIMBOM HECHPUATIMBUX (HAKTOPIB AKTUBHICTH (DEPMEHTIB MOXKE SK
HiABUIYBAaTUCS (aJanTHBHA peakiis), TaK 1 3HIKYBATUCS Y BUIAIKY BHUCHAXKEHHS
AHTUOKCUJIAHTHOI CUCTEMH.

JlJig OLIHKHU CTaHy aHTHOKCHJAHTHOI CHCTEMHU BHUKOPUCTOBYIOTHCS TaKi METOIU
JOCIIKEHb: CHEKTPO(POTOMETPUYHI METOIM BU3HAYEHHS AKTHUBHOCTI (DEPMEHTIB;
Ol0XIMIYHUN aHalli3 TKaHWUH;, MOJICKYJISIPHO-010JI0TI4YHI METOAM  JOCIIJIKCHHS
eKcrpecli TeHIB; BHU3HAYEHHsS MPOAYKTIB IEPEKUCHOTO OKHCHEHHS  JIIIIJIB.
Haiiyacrime qociiKyroTh NeUiHKY, 350pa, M 430By TKAHUHY Ta reMoJiM(py BOIHUX
OpTraHi3MiB.

BuBueHHs Ta aHani3 CTaHy aHTUOKCHUIAHTHUX CHUCTEM MAa€ Barome MpakTUYHE
3HaueHHA. DEepMEHTH aHTHOKCUIAHTHOTO 3aXMCTy € BAXKIMBUMH OloMapKepamH B
opraHi3mi pu0 Ta €KOJIOTIYHOTO CTaHy BOJOMM. AHali3 iX aKTUBHOCTI JI03BOJIAE:
OI[IHIOBATH DiBEHb 3a0pyJHEHHS BOJHOTO CEPENIOBHUINA; MPOTHO3YBaTH CTIMKICThH
OpraHi3MiB JI0 CTPECOBHUX (PaKTOPiB; KOHTPOIIOBATHA CTaH MOMYJISALIA MPOMHUCIOBUX
BH/IIB pHO; 31HCHIOBATH €KOJIOTIYHUA MOHITOPUHT BOJHUX €KOCHCTEM.

TakuMm 9MHOM, CUCTEMa aHTHOKCHIAHTHOTO 3aXUCTy € BaXKJIUBUM MEXaHI3MOM
aganTarii puO Ta BOJHUX OpPraHi3MIB 3arajioM J0 [ii OKCHIATHBHOTO CTpECY.
@epMEHTH aHTHOKCUIAHTHOTO 3aXMCTy 3a0€3MeuyloTh HEUTpali3allilo aKTUBHHX
GbopM KUCHIO Ta MiATPUMAHHS KJIITUHHOTO roMeocTasy. JlociiKeHHs iX aKTUBHOCTI
Ma€ BEJIMKE 3HAYEHHS MJis 1XTIOJOrii, €KOJIOTrii, TiApo0ioyiorii, TOKCUKOJOTII Ta
MOHITOPUHTY CTaHy BOJHHX €KOCHUCTEM.
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DETERMINING AND INVESTIGATING METHODS FOR THE CONTENT
AND ACTIVITY OF ANTIOXIDANT DEFENSE ENZYMES IN FISH

The theses examine the role of antioxidant defense enzymes in maintaining the
resistance of fish and aquatic organisms to oxidative stress. The main antioxidant
enzymes, including superoxide dismutase, catalase, and glutathione peroxidase, and
their importance in neutralizing reactive oxygen species are characterized. The
influence of environmental factors such as water pollution, temperature fluctuations,
and oxygen deficiency on the activity of the enzymatic defense system is analyzed. The
prospects for using antioxidant activity indicators as biomarkers of the ecological
condition of water bodies and the physiological state of aquatic organisms are
determined.
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POJIb BIOMACH PAECHUKIB (POTAMOGETON SPP.) Y ®OPMYBAHHI
KOPMOBOI bA3U1 PUB 3AIIVTABHUX EKOCUCTEM IIPUPOJHOI'O
3ANOBIJHUKA JHIMTPOBCHhKO-OPLILCHKHUIA

VYHiKaJabHI YMOBH MPUPOHOTO 3aMOBIIHUKA «JIHITPOBCHKO-OPUIbChKUINY, STKHIM
OXOIUTIOE CUCTEMY 3alllIaBHUX O03€p, MPOTOK Ta IJIaBHIB cepeaHboi Teuii [uimpa Ta
rupna piukud Opiiab, BHU3HAYAIOTh BHCOKY O10JIOTIYHY NPOIYKTHUBHICTH MICIIEBUX
BOJOWM. ba3oBHM ejeMeHTOM I1i€i MPOAYKTUBHOCTI € MakpodiTH, cepel SKUX
ocoONHMBE MICIIE HaNeXKUTh TpeacTaBHUKaMm poay Pnecnuk (Potamogeton spp.),
30KpeMa pecHUKaM rpebiHYacTOMy, MPOHU3AHOIUCTOMY Ta KydepsBomy. biomaca
IIUX POCJIMH BHUCTYIA€ KIIOYOBUM YWHHUKOM Yy (opmyBaHHI Ta (yHKIIOHYBaHHI
KOpMOBOi 0a3u MicCIIeBOi iXTio(hayHU MPOTIATOM yChOTO BEreTarliiHoro nepioay. Pomb
OloMacH pJIECHUKIB y MMPSIMOMY >KHBJICHHI pu0 y BOJIOWMAaX MPHUPOTHOTO 3aTOBITHIKA
JHInpoBchKO-OpinbChkuil € (PyHAAMEHTAIBHOIO OCKUIBKH 3aMOBiHA AaKBaTOpIA
CIYry€e TOJOBHUM MICLIeM Haryily pu0O njis BChOTO BepXiB'a JIHIIPOBCHKOIO
BOJIOCXOBHIIA, PACCHUKH SBISAIOTHCS OJHMM 13 OCHOBHHX MPHPOJHUN JKEpel
CIOKMBAaHHS EPBUHHOT NPOAYKIT AJIs 1IXTIOhayHH.
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[Tpu npoBeaeHH1 TOCHTIIKEHHS CTaHy BHUIIUX BOJIHUX POCIMH BUKOPHUCTOBYBABCS
METOJI MPOOHUX AUISHOK 3 BUKOPUCTaHHSAM Oiomacu MakpoditiB. Tpodosoriunuii
aHali3 MPOBOAMBCA IUISAXOM JOCIIKEHHS BMICTY LUIYHKIB pHO B JIaDOpaTOpPHHUX
YMOBAX .

HaiiBuimyM piBHEM BHJIOBOIO PI3HOMAHITTA Ta BHCOKOK IIUJIBHICTIO BCIX
YOTUPHOX BUIB XapaKTEepU3YEThCs pycio Ta BuriH p. Huinpo. Ha maniit Teputopii
nominye Potamogeton crispus L., mpote came TyT (DIKCY€EThCS MK PO3BUTKY PJESCHUKA
rpebiHuactoro Potamogeton pectinatus L.  Ta paecHHKa MTPOHU3AHOJIUCTOTO
Potamogeton perfoliatus L. PycnoBi nporiecu Ta IpOTOYHICTh CTBOPIOIOTH CIIPUSITIIMBI
yMOBU g BUIIB (GitodimiB. AOCOJIOTHUM €KOJOTIYHHM JOMIHAHTOM Y BCIiX
JOCIIDKCHUX JIOKAIIsAX 3aMoBIIHUKA € Potamogeton crispus L. (pIeCHUK KydepsIBUM).
Bin BusBIsi€ HalBUINY €KOJOTIUYHY IJIACTUYHICTD, YCIIIIHO 3aCENISI0YU SK MPOTOYHI
PYCIIOBI JIUISHKH, TaK 1 CTOsi9l BOJAM O3E€pHUX cHUCTeM. Exocucrema o3ep €
HAWBaXJIMBIIIUM PE3EPBYapOM Il HAKOMUYCHHS 3arajibHOi O10MacH pPAECHHKIB, IO
poOUTH 111 BOJOWMHU KIIOUOBUMH 30HAMU JITHHOTO HAaryiay MUpHUX pub. PrmecHuk
rpebinuactuit (Potamogeton pectinatus 1.), SKui JeTadbHO PO3MIISIAAETHCA SK
JDKEPEIo MIHHOTO KOPMY Ta IMPUTYJIOK, MAa€ YiTKO BUPAKEHY MPUB'A3KY O TPOTOUHUX
PYCIIOBUX AUISTHOK pidok J(Hinpa Ta Opuil, NpaKTUYHO 3HUKAIOYH Y 3aCTIMHUX O3EpHUX
3oHax (Chubchenko, 2026).

Kanan piuku Opisib € caMuM 301THEHUM 32 HASIBHICTIO PACCHUKOBUX POCIHH, 110
MOX€ OyTH TMOB’S3aHO 3 HECHPUATIUBUMU TIAPOAMHAMIYHUMHU YMOBAMH Ta
3aTIHEHHSM KaHaly.

B cucremi 3amnaBHMX o03€p 3allOBIIHMKAa aOCOJNIOTHUM JOMIHAHTOM CEpej
paecHukiB € Potamogeton crispus L. (piecHuK KyuepsiBuii). B o3epHiii cucteMi Takox
NOMITHO po3BUHEHUU Potamogeton Ilucens L., Toni SK pAECHUK TpebIHUACTUIN
(Potamogeton pectinatus 1.) 3ycTpidyaeThCs Ha MIHIMAIBHOMY piBHI, aJKe
rpe0iHYaCTUH PJICCHUK BiJIJIa€ TMepeBary eKoTornaM i3 xoda 0 c1abKor MPOTOYHICTIO
a6o crienupiIHUM TPYHTOM.

AHani3z O10XIMIYHOTO CKJIaay MakpoQITIB CBIIYUTh, W0 PIAECHUKH €
BHUCOKOTIO)KMBHUM Ta 30aJlaHCOBAaHMM KOMIIOHEHTOM KOpPMOBOi 0a3u BOAOUM
OPUPOAHOTO 3aMOBIOHUKA «JIHITPOBCHKO-OpUIbCHKUI». 3a CBOEK  3arajibHOIO
KOPMOBOIO I[IHHICTIO CyXa PEUYOBUHA WX POCIUH HAOIMKAETHCS JI0 AKICHUX 3JTaKOBO-
0000BUX TpaB cyxo10,1y. P1ecHUKHM MatOTh BUCOKHUIA piBE€Hb 30JIbHOCTI, 10 3a0e31euye
IIBUKE HAJIXOJDKEHHS MaKpO- Ta MIKPOCJIEMEHTIB B KJIITHHY. BMiCT TOXHWBHHX
PEUYOBHH PACCHUKIB TMpEACTaBICHUI cupuM npoTeiHoM (20%), kimiTkoBuHOIO (22%)
Ta KapOTUHOIJAMHU.

CnoxuBaHHsa 6iomMacu pubaMM 4iTKO pO3MEKOBaHE 3a CE30HAMU: HaBECHI pudu
MOIIaI0Th HI’KHI MOJIO1 TTAPOCTKH, SIK1 IIIOWHO 3'SIBWJIKCS, a BIIITKY BereTaTUBHA Maca
cTae rpy0imor0, ToMy puOHM NEpexoasITh Ha 00'iTaHHs BEpXiBOK IMAroHIB Ta CYIIBITh
BUIIUX BOJHHUX POCIHH CEpeJl AKUX BAXIMBE 3HAYCHHS Mae pACCHUK. BoceHu Ta
B3UMKY BCEiHI puOM, HaIpHKiIad, JIALL, Kapach CpiOisCTUN, KOPON PO3PHUBAIOTH
JOHHUH Myl Ta TEpPexXonsiTh Ha CIHOXUBAHHS MiI3eMHUX KPOXMAJTUCTUX
Oynb00OIMOYNIMH pACCHUKA. Y TMepioid JbOTY KOMax al00 CE30HHOTO cHaiy
YUCEJIBHOCTI 300IUIaHKTOHY, JOCTYIHAa Olomaca pJAECHUKIB Al€e pub sk «OydepHuii
Kopm». BceinHi BuaM Jerko mepexoisTh Ha CIOXUBAaHHS PACCHUKIB, 1100
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HiATPUMYBAaTH €HEepreTuuHui Oananc. HaBiTh 4acTKOBE MOITaHHS PJECCHUKIB pubaMu
3HaYHO IMIOKpallly€ TEPUCTAIBTUKY IXHBOIO KHUIKIBHMKA Ta JOIOMAarae Kpaiie
3aCBOIOBATH BaXXKy TBAPUHHY 1KY 3aBISKH POCIMHHIN KiIiTKOBUHI. Cepen 41-45 Bunis
pu0 3aMoBiIHUKA OCHOBHUMH CIIO)KMBayaMHU DPAECHHUKIB € KpacHONIpKa 3BHYaiiHA
(Scardinius erythrophthalmus) ta tunitka 3sudaitna (Rutilus rutilus). Y niTHIA nepion
3eJIeHa Maca PJACCHUKIB IpeOIHYACTOr0 Ta MPOHU3AHOIUCTOTO MOXKE CTaHOBUTH 10 60
- 80% BMICTY IITYHKIB I0POCIIOi KPACHOIIPKH.

ManouiHHuii, ajxe MacoBHM BHJA y BOJOMMAax 3amloBiJIHMKA, ripuak
eBponeicbkuit (Rhodeus amarus) akTUBHO BHifa€ M'siKi parMEeHTH HUTKOMO110HOTO
JUCTSI pECHUKA T'peOIHYaCTOr0, BUKOPUCTOBYIOUM HOTO SIK JKEPENo IENI0I03U Ta
kapotuHoiaiB (Bondarev, 2020).

biomaca Ta mnpocTopoBa CTpPYKTypa 3apocTeil pHAECHHUKIB Yy BOJOMMAax
JHITPOBCHKO-OPIIbCHKOTO 3aMOBIAHIKA MAOTh JIBOSKE, aje BHUpINIATbHE 3HAUYCHHS
JUIA TIOJTFOBAHHS Ta BYKMBAHHS HE TIJIbKU BCEINHUX, a TAKOXK XMKUX pub. PrecHuku
IPOHU3AHOJUCTUN Ta Ky4epsBUIl MalOTh BEPTUKAIBbHI cTeONa Ta MUPOKE JUCTS, SIKi
CTBOPIOIOTH 17I€albHy MAacKyBaJIbHy MEpPEKy, TOMY IIyKa 3BU4YaiiHa (Esox lucius)
BUKOPUCTOBYE Il 3apOCTi JJII HEPYXOMOI'O BHYIKYBaHHS 3J00MYl Ta CYTTEBO
3a0111aJKy€ €HEpril0 Ha TepeciigyBaHHI. Bucoka HIUIBHICTE OlOMacu pJECHUKIB
oOMexye e(heKTUBHICTh TAKUX XMXKAKIB, SIK xkepeX (Leuciscus vorax) uu cyaax (Sander
lucioperca), kUM JUIsl TIOJIIOBaHHS MOTPIOHI BIAKpUTI akBaropii. Skmo Oiomaca
PIECHUKIB IEPEBUIILYE ONITUMAIIBHY HIUTBHICTD, TO €()eKTUBHICTh MOJIOBAHHS XMKAKIB
CTPIMKO TaJia€, BOHU HE MOXYTh MaHEBPYBATH cepell CTeOel, 110 T03BOJIsiE€ MaTbKaM
MUpHUX puO Oe3MeYyHOo XapuyBaTUCS B CaMOMY IIEHTpI MacuBy paecHuka. Lle
3a0e3neuye O6anaHc Ta 30€peKeHHs MOMYJISIIN Yy BOJOMMAaX 3aMOBIIHHUKY.

Kputnynum Ta nepeoMHIM MOMEHTOM B PIYHOMY ITUKJI BOJOWM JIHITPOBCHKO-
OpuIbChKOTO 3alOBITHUKA € CE30HHE BIAMHpPAaHHS OioMacu pPIACCHUKIB BOCCHH,
BHACIIIJIOK YOTO 3MIiHIOETHCS T1APOXIMIYHHMM PEXHUM, KOpMOBa 0aza Ta IOBEIIHKOBI
ocoOnmuBOCTI puUod.

B ymoBax 3HauHOi TpaHchopmariii ekocuctemu Cepennporo JlHinpa, akBaTopii
JHITPOBCHKO-Op1JIbCHKOTO  3aMOBIJHUKA CIYTYIOTh YHIKAJIBHUM «pPE3epBaTOM 1
MICHEM BIAMOYMHKY» [JIs1 puO. 3apocTi pPAECHUKIB TYT € KPUTHUYHO Ba)XITHUBUM
6i0TonoMm, 6€3 SIKOTO MPUPOJIHE BIATBOPEHHS Ta MIATPUMAHHS CTa0lIbHOT YUCEIBHOCTI
abopureHHoi ixTiodayHu periony 0yno 6 HemoxnuBuM (Hosipkuii, 2016).
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THE ROLE OF PONDWEED BIOMASS (POTAMOGETON SPP.) IN THE
FORMATION OF THE FISH FOOD BASE IN FLOODPLAIN ECOSYSTEMS
OF THE DNIPRO-ORILSKYI NATURE RESERVE

The study investigates the biological and trophic significance of stands of
pondweeds (Potamogeton spp.) in the functioning of aquatic ecosystems of the Dnipro-
Orilsky Nature Reserve. The unique combination of floodplain lakes, channels,
wetlands, riverbed areas of the middle Dnipro River, and the mouth of the Oril River
contributes to high biological productivity of the reserve’s water bodies, with
macrophytes representing an important component of this productivity. Particular
importance is attributed to representatives of the genus Potamogeton, whose biomass
contributes substantially to primary production and provides feeding and shelter
resources for fish communities.

The spatial structure and biomass of pondweeds were investigated using the
sampling-plot method. Their trophic significance was assessed through laboratory
analysis of the gastrointestinal contents of fish. The highest species diversity and
density of pondweed stands were recorded in riverbed and floodplain areas of the
Dnipro River. The absolute ecological dominant among the studied aquatic plants was
curly-leaved pondweed (Potamogeton crispus L.), which demonstrated high ecological
plasticity and occurred in both flowing and stagnant water bodies. Fennel pondweed
(P. pectinatus L.) was predominantly associated with areas characterized by water
flow, whereas its occurrence in the floodplain lake system was limited. The Oril River
channel had the lowest abundance and density of pondweed stands.

Biochemical analysis demonstrated the high nutritional value of pondweeds.
Their dry matter contained approximately 20% crude protein, 22% fiber, carotenoids,
and considerable amounts of mineral elements. Seasonal patterns in the consumption
of plant biomass by fish were identified. In spring, fish primarily consumed young
shoots; in summer, the apical parts of shoots and inflorescences were utilized, while
during the autumn—winter period, some omnivorous fish species consumed
underground storage organs of the plants. The strongest trophic associations with
pondweeds were observed in the common rudd (Scardinius erythrophthalmus) and
common roach (Rutilus rutilus). During summer, plant material of pondweeds may
constitute a substantial proportion of the gastrointestinal contents of adult common
rudd.

In addition to their direct trophic role, pondweed stands perform important
structural and ecological functions by providing shelter for juvenile fish and creating
favorable conditions for the habitat and hunting activity of certain predatory species.
The seasonal die-off of plant biomass in autumn represents an important stage in
ecosystem functioning, as it is accompanied by changes in the food base,
hydrochemical regime, and spatial distribution of fish communities. The results
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confirm that Potamogeton stands constitute one of the key habitats within the reserve,
contributing to the maintenance of trophic interactions, community structure, and the
stability of native fish populations in the Middle Dnipro River basin.
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TPAHC®OPMAIIA IXTIOIEHO3Y YKPAIHCBKOI UACTUHU AEJbTU
JAYHAIO IITJI BINIMBOM ITPUPOJHUX TA AHTPOIIOI'EHHUX
YUHHUKIB

Henbta JlyHato € OIHIEIO 3 TapsSIYMX TOUOK O10pI3HOMAHITTS Ha 3€MJIl Ta BKIIIOYAE
0arato eHJIeMIYHUX, PIIKICHUX Ta BaXXJIMBUX BUJIIB, III0 MAIOTh KJIIFOYOBE 3HAUYCHHS SIK
Uist 30epekeHHsT O10pI3HOMAHITTA, TaK 1 A1 COLIaJbHO-€KOHOMIYHOTO PO3BHUTKY
periony (Banaduc et al., 2023). I[Ipu niomy aenbTa [lyHaro € yHIKaIbHUM KOMIUIEKCOM,
AKUM 3a0e3neuye 30epexeHHsT OIOpI3SHOMAHITTS SK PIYKOBHX, TaK 1 MOPCHKHUX
€KOCHCTEM 3aBJSIKH HasIBHOCTI PI3HUX THUIIIB OCEJHUII, TPUAATHUX ISl PO3MHOKEHHS,
HaryJly Yd 3UMIBJII OCUTUX Ta MITPYIOYHMX BUJIIB pUO.

Bunose pizHomanitts pub nenbtu JyHato Oyino mpeamMeToM pi3HOMaHITHUX
JOCJDKEHB, OUIBIICTh 3 SKUX ONMHUCyBajia CTaH MPOMHUCIOBUX BHJIIB UM 1HBA31HHI
nmporecu. Xo4a came aHaii3y BHUIOBOTO CKIAJy Ta 3MiH B CTPYKTYpi 1XTIOIIEHO3Y
OPUAUTATIOCS Hebarato yBaru. BaxnwBICTh HAmMX JOCTIKEHb 0a3yeThCs Ha
MacIiTaOHUX 3MiHax B ekocuctemi p. JlyHail, siki MOB’si3aHi 31 3MIHOIO KJIIMaTy Ta
nepepo3noAuioM cToky B Kumichkiil yacTuHi nenbTu. K HACHIAOK, HU3bKUN PIBEHb
BOAM Ta 00’€M CTOKY CTa€ BUPIIAIbHUM JUIsl (DYHKIIIOHYBAaHHS OKPEMHUX THIIIB
OCeJIMLI, 110 B CBOI Yepry IMOB’S3aHO 13 PO3MHOKEHHAM 4u HarysnoM puO. Takox
TIAPOJIOTIYHI 3MiHHM, B JIITHIM NEPIOJl CHIPUAIOTh MPOHUKHEHHIO MOPCHKUX BOJ 0
nenbTd. B okpeMi poku MOPCHKUN KJIMH MPOCTEKYEThCS Ha piBHI M. Bunkose (3a 25
KM B1J] MOPCHKOTO y30€pexks Bropy mo teuii). YNHHUKYA NMPUPOJIHUX 3MIH B OCTaHHI
POKHM TOCUITIOIOTHCS BOEHHUMHU JIISIMH, K1 3HAYHO MacIITaOylOTh HETaTUBHI 3MIHU B
exocucteMi nenstu [ynHaro. Jlo HUX ciijl BiAHECTH 301IbIICHHS (DAKTIB 3a0pyIHEHHS
BOJOWM 1 SIK HACIHIJOK TOTIPIICHHS iX CTaHy, MOCWJICHHS (PaKTiB HECTOKOIO IS
OKpPEeMHUX aKBaTOPiil, MPOBEIEHHS IHOMOTIMOIIOBATBHUX POOIT i 301IbIIEHHS
CYIHOIUIABCTBA, IO CHPUYMHEHO HEOOXITHICTIO Tepepo3MOAlTy TPAHCIOPTHHUX
NOTOKIB 3 mopTiB M. Oxeca.

Marepianu s gociimkeHs Oynu 3i0paHi B paMkax OaraThbOX TOJBOBUX
JOCIIKEHb B pi3HUX yacTuHax Aenbtu JyHato B 2010-2026 pp. st 300py marepiany
BUKOPHUCTOBYBAJIUCS TJIaBHI CiTKU (Biuko 20—80 MM), cTaBHi 350poBi CITKH (Biuko 18—
60 MM), p13HOBIUKOBA CITKa (BIUKO 5—55 MM), TOHHHUI MaJIbKOBUM Tpa (BiUko 12 Mm),
nacTku (Biuko 5—16 MM), cauku, ByaKd. Beboro 3a nanwii nepios 0yso nposeaeHo 480
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YJIOBIB PI3HUMH 3HAPSAJIIMU JIOBY. BaXKITMBUM JKEpesoM JaHUX L1010 MOLIUPEHHS Ta
3HAXIJIOK OKPEeMHUX BHJIB puO € yCHI moBigoMJieHHs Ta (OTO prbOATOK JIIOOHUTEINIB,
MIPOMUCIIOBUX pUOAJIOK Ta KOHTPOJIOIOUUX OPraHiB.
3a pesynbTaTaMy HalIMX JTOCIIIHKEHb BCTAHOBJIEHO, IO B CyYaCHHMX YMOBax B
Mekax yKpaiHCbKoi yacTuHHM JaenbTu JlyHato 00mikoByeTbes 64 Bunu pud 3 28 poauH.
[Ipu bOoMy CITij1 3a3HAYUTH, IO TaKa KUIBKICTh BUJIB PUO € BIAHOCHO CXOXKOH0 SIK 3
ICTOPUYHUMU JaHUMHU, TaK 1 3 NPUIETIUMU palloHaMK TOCIKeHb (puc. 1).
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Puc. 1. Jlunamika KiIBKOCTI BUAIB pUO B MexKax AeibTH JlyHaro 3a pokamu

Tak B wMexax PymyHncbkoro JlyHalicekkoro O6iocdepHOro 3amoBiJHUKA
BimMivaeThesi 66 BuaiB pub (Nastase et al., 2022). B mocmimxeHHSX yKpaTHCHKHUX
HayKOBIB i aenbTh JlyHaro Oinbmie 20 pokiB ToMy Biamidanocs 63—68 BuiB pud
(biopiznomaniTTs ..., 1999; Tkauenko Ta in., 2004). B mepiox 60-x pokiB MUHYJIOTO
CTOJITTSA B OoHMU331 [[yHato peectpyBanocs 72 Buau pub, ane Mpu mMbOMY A0 CIUCKY
OyJnu BKJIFOYEHI MOPCHKI BUJIH, SIKI € BUIAAKOBUMH Ji7ist [lyHaro abo peecTpyBaiucs B
MOPCBKUX MPUOEPEKHUX BOJAAX. 3a HAIIOKO OLIHKOO 1€ 01u3bko 10 BHUIIB, K1 HE €
TUIOBUMU TPEACTaBHUKAMH TMPiCHOBOAHOI ixTiodaynu. Ilepemycim 1e craBpuaa
cepenzemMHomopcbka (Trachurus mediterraneus), ckymOpisi atnantuuHa (Scomber
scombrus), nydap (Pomatomus saltatrix), 6udox dyopuuii (Gobius niger), ON4OK KHYT
(Mesogobius batrachocephalus), kankan 4opHoMopcbkuit (Scophthalmus maeoticus )
Ta HU3Ka iHmMUX. ToMy BHIOBE 0ararcTBO TOTO MEPioay B Mekax MOHHU33s JlyHaro
CKJIagayIo 0an3pK0 62—65 BU/IB.

OTxe, ciia BII3HAYMTH, IO 32 JOCUTH JOBTUU mepio dacy Oinbine 70 pokiB
ixtiopayna nenbtu [lyHato 3a KUIBKICTIO BHAIB puUO € BIAHOCHO CTaOUIBHOIO 1
KOJIMBAETHCS B MEKax 62—68 BuiB. BomHovac, cTpyKTypa iXTIOIIEHO3Yy B MEBHINA Mipi
TpaHCHOPMYEThCA Tl JIEI0 PI3HUX MPUPOJHUX Ta AHTPONOTCHHUX YHHHHKIB.
OcHOBHUMU TEHJCHITISIMH TpaHCchopmarlii ixtiopaynu nenpT J{yHato € HaCTyIIHI.

1. 3pocmanus kinbxocmi ineasitnux 6udie pubd. Jlanuii mporec po3rmovyaBcs s
nenbTH JlyHaro 3 mosiBU COHSAYHOro OKyHs (Lepomis gibbosus ) B cepeluH1 MUHYJIOTO
cTopiydsi 1 IPOJOBXKYeTbca 10 choroani (Payna Ykpainu, 1982). Ilpu npomy B
ixtiopayni nonussst JlyHaro 3’gBuimcs kapack cpionsctuit (Carassius gibelio),
TOBCTO00 Olnuit (Hypophthalmichthys molitrix) Ta crpoxatuit (Hypophthalmichthys

62



nobilis), 6inuit amyp (Ctenopharyngodon idella), amypcbkuit uebauok (Pseudorasbora
parva), ninenrac (Planiliza haematocheilus), ronosenika poranb (Perccottus glenii),
KaHanbHUM coMUK (Ictalurus punctatus). I1osiBa iux BUIiB Ma€ SIK HETaTUBHI HACIIIJIKH,
KOJIM 1HBa31iH1 BUJIM CTAlOTh KOHKYPEHTaMU a0DOPUT€HHUM, TaK 1 MO3UTHUBHI — KOJIH i1
BUIM AKTUBHO BUKOPHUCTOBYIOTHCS B POMHUCITI Ta CIIPUSIOTH EKOHOMIYHOMY PO3BUTKY
periony. B mepcrekTuBi MOXHA OYIKYBaTH TMOSIBY W 1HIIMX BHJIB, SIKI BXKE
PEECTPYIOThCSI B BepXHid yacTuHi JlyHaro, aje MOKH HE PEeeECTPYIOThCS B il JEIbTI.
Cepen MOTEHLIMHUX 3HAX1IOK MOXKYTh OyTH COMUK YOpHUM (Ameiurus melas), COMUK
KopuuHeBH (Ameiurus nebulosus), okyHb Benukopotuit (Micropterus salmoides), siki
aKTHBHO PO3IIUPSIOTH CBIM apean B 6acelini JlyHaro (Zori¢ et al. 2014).

2. 3HukneHHsa 6udig 3i cknady ixmiogaynu oenvmu /[ynaro. Ilepemycim ciin
BIJIMITUTH 3HUKHEHHs TakuxX BUAIB sk 1mun (Huso nudiventris) Ta ocetep
eBpoIeChKull (Acipenser sturio), IKUX B MeKax JAeabTH JlyHal0 HE pEECTPYIOTHCS BXKE
oinbire 30 pokiB. Takox 10 1bOTO TEPEIIKY CIIiJT BiqHECTH BUPO3yOa (Rutilus frisii) Ta
kytyma (Rutilus kutum). 3aragom 1i 4 BUAM € AyXe PIAKICHUMHU JJII BCHOTO
YOPHOMOPCHKOTO PETiOHY 1 MPEACTaBICHI JUIIE JOKAIbHUMHU MOMYJALISIMUA YU
OKPEMHMH 3HAXIJKAMH B PI3HUX piukax YOpHOMOPCHKOrO PpErioHy 3a MexaMu
Oaceiiny JlyHnato.

3. 3naune cxopouenus pub peoinbrHoco Komniekcy. BUbIIICTh MPEICTaBHUKIB
i€ €KOJIOT1YHOI TpyNH HIKOJM He Oyiau 4ucelbHUMHU B MOHU331 [lyHato uepes
BIJICYTHICTh THIIOBUX O10TOMIB IMBHAKOI piukd. BoaHoyac BOHM 3aBXIH
peecTpyBaiucs B rojopHomy pycii JlyHaro sik pinkicHi. Ilepemycim, 1e cTocyeTbes
MapeHu 3BuYaitHoi (Barbus barbus), migycra 3Buuaiinoro (Chondrostoma nasus),
niukypa 3Buuaiinoro (Gobio gobio), ronoBHs eBponericbkoro (Squalius cephalus). i
BU/IM HA CHOTOJIHI MepeHIIy 3i cTaTycy pifKicHi B cTaTyc MOOJAMHOKI. IX yacToTa
3yCTpidueil He MepeBHIy€E NEKiTbKa 0COOMH Ha PiK. CKOPOYECHHS YHUCETBHOCTI ITUX
BUIB B MOHM331 [[yHaro, ckopil 3a Bce, MOB’A3aHO 3 1X aHAJIOTTYHUM CKOPOYCHHSM Y
BEPXHIX MIBUJIKUX MPUTOKAX piukyu JlyHai.

4. 3mina uucenvHocmi pub 3abonouenux akeamopii. B yMoBax 3MiH KiIiMaTy Ta
CKOpOUYEHHS O10TOMIB HENPOTOYHHUX BOAOMM, CTapullb, HEBEIUKHUX O3€P BIAMIYAETHCS
CKOpOYEHHsI yrcelbHOCT1 ymopu (Umbra krameri), B’ vona (Misgurnus fossilis) Ta kapacs
3BuuaitHoro (Carassius carassius). Paniiue 111 Buau OyJiy IUpOKO MPeACTaBICHI B MEXax
CBOiX O10TOIIB, aje y 3B’S3KYy 3 MEPIOJUYHUM OOMUTIHHSAM YU OCYIIECHHSM Il BUAU
30eperIncs JIMIIEe B OKPEMHUX JIOKAJTbHUX BOIOMMax. Takok CITiJT BIAMITHTH, IO HA CTaH
IIUX BOJIOMM BIUIMBAIOTh AHTPONOTeHHI (HaKTOpH Taki SK JHOIOTJIHUOJICHHS,
BiIaMOyBaHHS, IITyYHA 130JIS1115I, B OKPEMHX BUTIAKaX HABITh MTOBHE 3HUIIICHHSI.

5. 3menwenusa xinbxocmi npomuciosux 6udie pu6. OCHOBHUM MPOMHCIOBUM
BunoM s JyHato € oceneneub (Alosa immaculata). Ane 3a octanHi 20 poKiB
IIPOCTEXKYETHCSI TEHNICHINISI 10 30UTBIIICHHS WOTO JOMIHYBaHHS B TPOMHCIIOBIN
3BiTHOCTI. SKmo Ha movyaTtky 2000-X pokiB Ha 4acTKy ocenes npumanano 45-50%
BIJl 3arajJbHOr0 00CAry BUIYyYEHUX BOAHUX O10peCypcCiB, TO B OCTaHHI JOBOEHHI POKU
nei nmokasHuk 3pic g0 80-85 %. Ile BinmOyBaeTbcsi Ha (OHI 3HAUHOTO CKOPOUYEHHS
00CAriB BWJIYyYEHHSI TaKUX MPOMHUCIOBUX BHUIIB TaKUX SK Kapach CpiOisicTUi
(Carassius gibelio), ToBctonoou (Hypophthalmichthys molitrix, Hypophthalmichthys
nobilis), nsut (Abramis brama), cynak (Sander lucioperca), pubdeus (Vimba vimba) ta
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iH. B yMOBax BiifHM 115l TEH/ICHIIIS [IOCHIIIOETHCS, TaK K TPAAMIIHHI PAHOHHN TPOMHUCITY
JUISL ITAX BHJIIB PO OOMEXKEH1 IS IOCTYIy 1 YJIOBH OCelIeNlsl JociararoTb 98 % Bin
3arajbHOr0 O0CATY BUIIyYEHUX BOJHUX 010peCypCiB.

[TincymoByrOUM CIiJI 3a3HAYUTH, WO iXxTiopayHa nenpTd JlyHaro miggaerbces
3HAYHUM TpaHcopMmallisMm Ha (OHI BIJHOCHO CTAaOUTBHOT KUIBKOCTI BHJIIB.
OcHoBHUMU (haKTOpaMU, SIKI BU3HAYAIOTh CTPYKTYPY IXTIOLEHO3Y, € BOJHICTh PIUKU
JlyHaii Ta TuHAMIKa pIBHS BOJIH.
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TRANSFORMATION OF THE ICHTHYOCOENOSIS OF THE UKRAINIAN
PART OF THE DANUBE DELTA UNDER THE INFLUENCE OF NATURAL
AND ANTHROPOGENIC FACTORS

Summary. The article analyzes the current state and main trends in the
transformation of the ichthyocoenosis of the Ukrainian part of the Danube Delta under
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the influence of natural and anthropogenic factors. Based on field research conducted
in 2010-2026 and comprising 480 catches, 64 fish species belonging to 28 families
were recorded, which generally corresponds to historical estimates of fish species
richness in the delta. It was shown that over more than 70 years, the total number of
fish species has remained relatively stable, while the structure of the ichthyocoenosis
has undergone substantial changes. The main trends include an increase in the number
of invasive species, the disappearance or sharp decline of certain native and rheophilic
species, degradation of fish communities in wetland habitats, and a reduction in the
diversity of commercially important fish species. These transformation processes are
being intensified by changes in the hydrological regime, climate change, dredging
activities, water pollution, and the impacts of the war. The study demonstrates that the
key natural factor shaping the current structure of the Danube Delta ichthyocoenosis is
river discharge and the associated dynamics of water levels.

3ABUTIBCBKH 10. M.
Inctutyt ekonorii Kapmar HAH Ykpainu, m. JIbBiB-26, Bys1. Ko3zenbHuiibka, 4. e-
mail: yurafish(@ukr.net

IXTIO®AYHA PIUKU TPOCTSIHEIIb BACEVHY PIYKHA CMOTPUY

Mani piuku € BaxIuBUMH pedyriymamu abopureHHoi ixTiodayHH, 30KpeMa
OKpeMHUX iX TOMYJSIINA, SKI YTBOPWJIMCS 4Yepe3 3aperyliioBaHHS CTOKY, TOMYy iX
JOCII/DKCHHSI € OCOOJIMBO aKTyaIbHUMH 3 OISy Ha 30€peKEHHS BHJIOBOTO
pizHOMaHITTA. [lepeBakHO, BOJOJIIOYM HU3BKMUMHU 3HAYCHHSMH BUTpAT BOJH, IIi
BOJIONIMH € 0COOJIMBO UyTJIMBUMHM 10 KJIIMAaTHUYHUX 3MiH Ta aHTPOIIOT€HHOTO BIUIMBY.
Jlo Takmx 00’€KTiB HaleXUTh piuka TpocTsHenb, jiBa mpuToka piuku CMOTpUY
(Oacetin laicTpa) mo Ha XMeIbHUYYNHI. BUTOKM piuku po3TamoBaHi B ¢. Bepxisii, 1
JlaJl BOHA MPOTIKAE yepe3 CiM ¢l 1 MicTo ['opomok, Ha MIBHI KOO BOHA BMAJAE€ Yy
piuky CMoTpHU.

3a naHuMU ATEHTCTBA BOJHMX PeCypcCiB YKpaiHH, ii JOBKHHA CTAHOBUTH 32 KM 1
BOHA Ma€ 47 NPUTOK, SIK1 11 )KUBJISITh. P1uka MpOXoaAUTh B MekKaX HEHTPAIbHOI YaCTUHU
[Toxinbebkoi BucounHu y XMeNbHUIIbKIA 00sacTi. ButpaTta Boau y pidili CTaHOBUTH
0,3m%/c, a 3aranpHa mioma Bono36opy csarae 204 km>. Ha ronoBHoMy pycii piuku B
MUHYJIIOMY OyJO CHOPYIKXEHO & PYCIOBUX CTaBKiB, IO JOCUTh IHTEHCHUBHO
dbparMeHTye 110 BOJOMMY 1 CYTTEBO BIUIMBA€ Ha CKJIAJl cydacHOi ixTiodayHwu.
[Naposoriuni cocTepeXeHHsT MPOBOAUIUCS Julie Ha pidmi CMOTpHY, KyJu BHagae
Tpoctsnenn. (I'epxyk, 1993). [leTanbHi iXTIONOTIYHI JOCHIKEHHS MPOBOAMINCS B
Oaceitni [liBgernoro byry, 1o Mexye 3 1ociiKyBaHOIO TepuTopieto (Mosuan, 2002).
[Ipote, y miTeparypHuUX JDKEpenax HE 3yCTpIYaeThCcs iHQOpMAIlS TPO MICIEBY
ixTioayHy, 3a BUHATKOM HEYHMCIIEHHHX 3TaJI0K MpO YJIOBH pHOAJOK aMaTopiB Ha
PYCTIOBHX CTaBax, JIe CKJIaJ PUOHOTO HaceleHHs (JOpMyBaBCs IITYYHO 3aJIEKHO Bij
METH BUKOPUCTAHHS BOJJOMMH.

JocnipxenHs ixTiopayHu OyIu IPOBEIEHI B IEPEATrMPIIOBIM AUISAHII KOPIHHOTO
pycna piuku TpocTsiHenpb B paiioHi Micta ['opoaok y niTHii niepiog 2026 poky y 1BOX
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JOKAIisAX Ha MpPOMikKYy, AoBxuHOW 1300 M. Ilepme micie BimOopy 3HaXOAMIOCA
nepe BIaiHHAM PiYKU B OCTaHHIN Ha Hill pycioBuii cTaB. Jpyre micie Bigbopy Oyio
o0paHo 3a Teui€r micas JaMOOBOiI CHOPYAU OCTAaHHBOTO PYCIOBOIO CTaBKa, IIO
3Haxoawiiocs Ha BiacTtaHl 340 — 360 m o rupna piuku. lllupuna pycna cCTaHOBUTH Bij
5 mo 10 M, a cepennst TuOuHa cTaHOBUIA Om3bko 0,45M, 3 sMamu, TTUOMHOO 1,2M.
JHonuna piuku — V-nogi6na. Ilicis rigpocnopyiu 3a Tevi€ro, JHO CUIBHO 3aMyJIeHE 1
B OKpEeMHX MiCUAX riuOuHa Myny craHoBwia Oumme 1,0m. beperm piuku gocuthb
CHUJILHO 3apOCiIM JIepeBaMU Ta YarapHUKOM, 1 mepej BhaaiHHAM y CMOTpUY pyciio
3HAXOAMJIOCS B TyHEI 3 TJIOK JAEPEB, /1€ HABITh Y ICHb CIOCTEPITAINUCS CYTIHKH.

Puby BwioBmoBamyd JpIOHOBIYKOBUMH CadyKaMH, STEPEM, MaJIbKOBOIO
BOJIOKYIIIOIO, & TAKOK BUKOPUCTOBYBAJIHU YJIOBU pUOAJIOK.

SkicTe BOAM 3TiAHO PUOOTOCIONAPCHKUX HOPMATHBIB, Oysia B JOMYyCTUMHUX
mexax. pH Bogu cranosuna 7,70 £0,15. Minepanizanis Bogu craHoBuna 354 mr/om?,
110 € ONITUMAJILHOIO JIJIs1 PO3BUTKY Ta POCTY OLIBIIIOCTI BUIIB pub. BMicT KuCHIO y BO
npu Temmeparypi 23,1°C 6yB y mexax 4,2 — 6,2mr/am°.

[lepion BUOBY puOM MpUNaB HA MEXEHb Y MaJOBOAUN PiK, TOMY OUIBIIICTb
0loTONIB, MPUAATHUX JUIsI HAryjly puOM OOMUIUIM 1 YacTHHA OUIBLIOL 3a PO3MIpOM
pulwu, 3iifnuia 3a Teviero y piuky CmMotpuy.

3aranom ixTioayHa NEPEATrHUpiIOBOi AUISHKU piukd TpocTsHEelb BUSBHIACH
HebaraToro 1 HanmuyBaja juiie 11 BuaiB pud (Tadm.1).

Tabmuusg 1. CtpykTypa ixTiohayHH NEepeATrupiIoBOi IIISHKN Piuku TpoCTSIHEellb,
% B1J1 3arajgbHOT KIJTLKOCTI BUJIOBJICHUX pub (n = 84)

Ne | Buau pub [lepmra jgokartis Jprya mokarist
HasIBHICTh % HasIBHICTh %

1. | Alburnus alburnus (Linnaeus, 1758) — + 18 + 12
BEPXOBOJIKA 3BUYAHA

2. | Cyprinus carpio (Linnaeus, 1758) — + 4 + 3
KOpOII 3BUYaWHHI

3. | Tinca tinca (Linnaeus, 1758) — nun + 3 - -
3BUYAHUMI

4. | Rutilus rutilus (Linnaeus, 1758) — + 22 + 18
TUTITKA 3BUaYaiiHa

5. | Carassius gibelio (Bloch, 1782) — + 19 + 20
Kapach cpiosicTuii

6. | Gobio gobio Linnaeus, 1758 — miukyp - - + 8
3BUYAHUHI

7. | Rhodeus amarus (Bloch, 1782) — + 10 + 15
ripyak €eBpONeHChKHMA

8. | Pseudorasbora parva (Temminck & + 8 + 9
Schlegel, 1846) - uebadok aMypCHKHii

9. | Misgurnus fossilis (Linnaeus, 1758) — - - + 4
B’IOH 3BUYalHUU

10. | Esox lucius Linnaeus, 1758 — mryka + 5 + 4
3BHUYaiiHA

11. | Perca fluviatilis Linnaeus, 1758 — + 11 + 7
OKYHb 3BUYAHUI
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[Ipote BioMO, IO y PYCIIOBI BOJAOKWMHM Ha Pidlll TAKOXK OyJIM BCeNeH1 O1IMii aMmyp
(Ctenopharyngodon idella Valenciennes, 1844) ta ctpokaruii (Hypophtalmichthys
nobilis Richardson 1845) i 6inuit (Hypophtalmichthys molitrix (Valenciennes, 1844))
TOBCTOJIOOMKH, AIKI HE YaCTO MOTPAIUISAIOTH Y TOJIOBHE PYCIIO PIUKH Y€Pe3 CTPYKTYPY
nambu. Tomy iXx He OyJO0 J0JaHO B 3arajJibHUM CIHUCOK BHU/IB, SIKI HACEJSIIOThH
JTOCHIDKYBaHy piuky. Y TIOBHOBOJHI POKH, 3a CBIJUEHHSMH PHOAIOK, 3 PIUKH
CmoTpud B rupso piukd TpocTsHElb 1HKOJIW 3aXOAMTh CyJak 3BuYaitHuil (Sander
lucioperca (Linnaeus, 1758)).

IxTiodayHna, ronoBHUM YUHOM, (HOpMY€EThCS 3 TIMHO(MUIBHUX BUIIB pUO, HA 110
MaloTh OUYEBHIHUI BILJTUB HAsIBHICTh PYCJIOBUX CTaBKiB. 3BIJITH, 111 HA CTaA1l THYMHKA
icIIst HepecTy, a00 KOJIM BIIOYyBa€ThCsl 0OCIYTOBYBaHHS CTAaBIB Ta BOJA CIIYCKA€ETHCH,
OKpeMi EK3MEIUISIpH KYyJIbTUBOBAaHMX pPUO NOTPAIUISIOTH B KOpiHHE pycno. Ty,
PAKTUYIHO, HE BUABJICHO peOdITbHUX a0OPUTEHHUX BU/IIB, SIKI TOTPEOYIOTH ISl CBOTO
PO3MHOXEHHSI KaM’sIHOTO CyOCTpaTy, IO 3HaXOAMTbCA MiJ CYTTEBUM IIapOM
0CaJIOBUX TIOPOJI 1 MYITY.

[{iHHMMU € HAsBHICTb PUO, K1 BXOJSTH 10 CIIUCKY BUIB CMapargoBoi Mepexi —
B IOHA 3BHYAIHOro Ta ripyaka eBpomneiicbkoro. OaHak, piyka notpedye IOTsay 1,
MO>KJIMBO, YACTKOBOT'O MOTIHOJEHHSI KOPIHHOTO pycJia 3 METOI0 BIIHOBJIEHHS 010TOIIB
JUTsl aDOpUTEHHUX BUIB, SIKI 3aCEJISAIOTh 1IEH PErioH, alie y Liil pivili He Oy BUSBIICHI.

Cnucok Jgireparypu
1. 'epxxyk II. I. Ekonoriune nocmimxenHs piuku Cwmotpud. [lominbebkuit
HaIllOHAJIbHUN TPUPOIHUNA MapK: JOIIBHICTh 1 TpoOjeMu cTBopeHHS. Kam'sHelb-
IMoanscbkuii, 1993. C. 34-36.
2. Moguan 1O. B., [TanskoB A. B., Pa6ueuu FO. €. 3Haxigxu HOBUX BUIIB PHO Y
cepenHiii Ta BepxHii teuii [liBnennoro byry. Bicrhuk 300n0¢ii, 2002, 36 (5). C. 85-88.
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ICHTHYOPHAUNA OF THE TROSTYANETS RIVER, THE SMOTRYCH
RIVER BASIN

The results of ichthyological research on the small Trostyanets River, from the
Smotrych River basin, are described. The existence of 11 fish species is shown, of
which two species are included in Resolution 6 of the Bern Convention and are species
of the Emerald Network. It is proposed to implement measures to deepen the river
bottom by clearing sediments.
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BUJIOCTIELIA®TYHA MU TOTEHETUYHA BIIIOBIIb PUB
KHiBCHKOT'O BOJIOCXOBHIIA 3A MTOKA3ZHUKAMU
MIKPOSITEPHOT'O TECTY

AHTpONOreHHE HAaBaHTAXKEHHS Ha BOJHI €KOCUCTEMHU CYIPOBOJIKYETHCS JII€I0 HA
TiApOo0IOHTIB KOMIUIEKCY XIMIUYHMX, (PI3MUHMX Ta 1HIIUX CTPECOBUX UYHWHHHKIB, SKI
MOXYTh CIPUYUHATH TMOPYLIEHHS Ha KIITUHHOMY 1 T€HETHYHOMY DpiBHsAX. s
IHTErpagbHOT OIIHKU TaKUX €(PEKTIB MMPOKO BUKOPUCTOBYIOTH O10MapKepHI METOH,
cepell SIKUX BaXKJIMBE MICIIE MOCIIa€ MIKpOSAESPHUI TecT. BU3HaUYeHHs MIKposaep Y
eputporuTax nepudepuyHoi KpoBi puO PO3IISAAETHCS SIK BIAHOCHO MPOCTUN Ta
1H(QOpMATUBHUN TIAX1J JJIS OLIHKA T€HOTOKCUYHUX €(PEKTIB Yy MPUPOJHUX BOJIHUX
exkocuctemax (Bolognesi, Hayashi, 2011; D’ Agostini, La Maestra, 2021).

Mikposiapa GopMyIOTbCS BHACIIIOK XPOMOCOMHUX 200 F€HOMHHUX MOPYILIEHb 1
MOXYTh BIJOOpa)KaTH HAKOMWYEHE IMOIIKOJKEHHS M'eHETUYHOr0 MaTepiany KIITHH.
[lepeBaroto BUKOpHUCTaHHS HepuPepuyHOi KPOBI pUO € MOMIMBICTH JOCHIIKYBaTU
reHOTOKCHYHI e(deKkTH Oe3 BWIyYeHHS CKIAJHUX TKaHMHHUX 3pa3kiB. BojaHouac
IHTepIIpeTallisl Pe3yabTaTiB MIKPOSIEPHOTO TECTy IMOTpeOye BpaxyBaHHS BHIOBUX,
BIKOBHX, (D1310JIOTIYHUX Ta €KOJOTIYHUX OCOOJIMBOCTEN JOCIIIKYBAaHUX OPTaHI3MIB.
Y pi3HUX BUIIB pUO UYYTIMBICTh 0 TEHOTOKCHYHMX YMHHHUKIB MOXE 1CTOTHO
BIJIPI3HATHCS, a YACTOTA MIKPOSJIEp 3aJIeKaTH HE JIUIIIE B pIBHS 3a0pyJHEHHS, aje U
BiJl KOMITIEKCY Oi0TuHUX Ta abioTnuamX (hakTopiB (Rodriguez-Cea et al., 2003).

Oco06nuBHii iHTEpEC A TAKUX JOCHTIKEHb CTAHOBUTH KHiBChKe BOAOCXOBHIIIE,
OKpeMi JIIJITHKY SIKOTO TPUBAIUH Jac nmepeOyBatoTh 1] BIUITMBOM Pi3HUX 32 MPUPOJIOI0
AHTPONIOT€HHUX  YMHHMKIB. Jlns  Horo  miBHIYHOI  YaCTUHU  ICTOPUYHO
BCTaHOBJIIOBAJIMCSA OCOOIMBOCTI PaAIOHYKIIITHOTO 3a0pyAHEHHS p1O, IPUUOMY PIBEHb
HakonumyeHHs1 Cs-137 cyTTeBO 3anexaB BiA BHUAY, THUIYy >XMBJIEHHS Ta I1HIIMX
exojyoriunnx xapakrepuctuk pud (Koulikov, 1996). Ile obrpyHTOBY€E HEOOXITHICTH
BUKOPHCTAHHS HE JINIIE THCTPYMEHTAbHUX MMOKAa3HHUKIB CTaHY BOJHOTO CEPEIOBUIIIA,
ase i 0101HAMKALIMHUX METO/IIB, SIKI XapaKTEPU3yIOTh PEAKIIiI0 >KUBUX OPraHi3MiB.

MeTtoro po60oTH Oy10 MTPOBECTH MOPIBHAIBHY OIIHKY YaCTOTU ITUTOTEHETUYHUX
NOpPYIIEHh B €pPUTPOLUTAX TMepupepuyHoi KpOoBI YOTUPHOX BHUIIB pUO 13 JABOX
(GYHKIIIOHATBHO — PI3HUX  JIISHOK KHIiBCBKOTO BOJOCXOBHWINA Ta BHU3HAYUTHU
0COOJIMBOCTI TX BUJIOBOT peaKIlii 3a MOKa3HUKAMH MIKPOSIAEPHOTO TECTY.

JlocmimKkeHHsT TPOBOIWIM HAa JBOX MOJENbHUX cTaHMmisix KuiBcbkoro
BogocxoBuIa BIITKYy 2026 poxy. [lepra craniis po3ramoBaHa y BepxiB’i KuiBcrkoro
BOJOCXOBHMIIA 1 B MeXaX JOCIIUKEHHS XapakTepusyBajlacs SK paaialiiiHo Ta
rAPOXIMIYHO HaBaHTaXKeHa JUIsTHKA. J[pyra cTaHilis po3TalioBaHa y cCepe/iHii YacTHHI
BOJIOCXOBHIIIa Oisl miBocTpoBa J[OMOHTOBO Ta BHUKOPHUCTOBYBalacs SK YMOBHO
¢dboHOBa TenariyHa CTaHIIis.
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O6’extamu nocmipkenb Oynu mwiitka Rutilus rutilus (Linnaeus, 1758), kapach
cpibmsictuii Carassius gibelio (Bloch, 1782), nstu Abramis brama (Linnaeus, 1758) ta
cazan Cyprinus carpio Linnaeus, 1758. OOcsr k0>xHO1 BUJIOBOi BUOIPKU HAa KOXKHIM
ctanuii cranoBuB 10 ocoOuH. Bik mocnigHuX BUIiB puO CTAHOBUB 2 POKH.

JIyist mpoBeIeHHS MIKPOSIIEPHOTO TECTYy BUTOTOBIISTN TIpenapatu neprudepuaHoi
KpOB1 pub. ¥ KOXXHOI OCOOMHU MiJl Yac MIKPOCKOIIYHOIO aHaji3y MHeperisaaid 1Mo
1000 eputpouutiB. BpaxoByBanu HOpMaibHI KIITUHHA Ta €PUTPOLIUTH 3 MIKPOSIApAMU
1 MOPYIIEHHSIMH $JIEpPHOTO Marepiaiy. 3arajoMm JJisl KOKHOi BHUJOBOi BHOIPDKH Ha
okpemiil ctanuii Oyno mpoananizoBaHo 10 000 eputpouuti. YactoTy KIITHH 13
Mikposimpamu  Bupaxanu y npomine (%o). JIoCTOBipHICTH MIKCTAHLIMHHUX
BIIMIHHOCTEH OIIiHIOBaJH 32 t-kputepieM CTbIOAICHTA MPU PiBHI 3HAUYIIOCTI 5 Y%o.

AHaJ3 OTpUMaHUX PE3yJIbTATIB MOKa3aB BUPaKEHI MIKBHJIOBI BIAMIHHOCTI 3a
JaCTOTOIO KJIITHH 13 MiKposiapaMu. MakcuMaibHi 3HAYCHHS JTOCIIIKEHOT0 ITOKa3HUKa
BCTAHOBJICHO y IUNITKH. Y puO, BWIOBJICHUX y cepeaHiil ydactuHi KuiBchkoro
BojocxoBuIa Oinst miBocTpoBa JlomoHTOBO, cepen 10 000 mpoanamizoBaHUX
EpPUTPOLUTIB BUSABIECHO 78 KIITHUH 13 MIKPOSAPAaMH, IO BIAMNOBIIAJIO YaCTOTI
7,840,4%0. Y TIITKH 3 BEPXIB’ sl BOJOCXOBUIIA BUABICHO 42 TaKi KJIITUHH, a iX 4acToTa
cranoBuia 4,2+0,3%o. BigMIHHOCT1 MI>K IOCIIJI)KEHUMHU CTAHIIISIMUA OYJIM CTATUCTUYHO
noctoBipuumu (p<0,05). Takum uYMHOM, Ha YMOBHO (DOHOBIM CTaHIli YacToTa
MIKposiJep y TuiTku O0yna y 1,86 pasza Bumioro.

[Toni6Hy CcOpsIMOBaHICTh 3MiH BCTAHOBJICHO ISl JIsiia. Y CepeaHidl 4acTuHI
BojocxoBwIa 0115 miBoctpoBa JlomontoBo cepen 10 000 eputpouuTiB BUSBICHO 48
KIITUH 13 MIKposiApaMu, a ix vactora craHoBuia 4,8+0,4%.. Y pub 13 BepxiB’s
KuiBchbKkOro BOOCXOBHINA 3apeeCTPOBAaHO 32 aHOMAaNbHI KJIIITHHH, IO BiAMOBIIAJIO
3,2+0,2%o. BimminHOCTI Oyiu cTaTUCTUYHO AocToBipHUME (p<0,05), a yacToTa KIITUH
13 MiKposiIpaMu Ha YMOBHO (hOHOBIH cTaHIii Oyna y 1,50 pa3za Bumioro.

Y ca3zana dacTtoTa KIITHH 13 MikposapamMu Oins miBocTpoBa J[OMOHTOBO
cranoBmia 3,7+0,4%o — 37 xmituH 13 10 000 mpoananizoBanux. Y BepxiB’i KuiBchkoro
BOJOCXOBHIIA BHUSBICHO 22 KIITUHU 3 MIKPOSApaMH, IO BIAMNOBIAAIO YacTOTI
2,240,1%o0. BigMiHHOCTI MK CTaHLISIMA TakoX OyJH CTaTUCTUYHO JIOCTOBIPHUMH
(p<0,05). Yactora Mmikposinep y pub i3 yMOBHO ()OHOBOi CTaHIli MEpeBUILyBaja
BIJIMOBIAHUHN TTOKa3HUK BepXiB’sa y 1,68 pasza.

HaiiHmk4i 3HA4YeHHS JOCIHIDKEHOTO IIOKa3HWKA Cepel  YOTHPhOX BHUJIIB
BCTaHOBIICHO y Kapacs cpibiscToro. Y cepenaHiii yactuHi KuiBChKOro BOJOCXOBHINA
oi1s miBoctpoBa JlomonToBo cepen 10 000 epuTpoumtiB BHUsIBIACHO 23 KIITHHH 3
MiKposiipamMH, a ix yacrora craHoBuia 2,3+0,2%o. Y BepxiB’i BOJOCXOBHIIA
3apeecTpoBaHo 15 Takux kimituH mpu yactoTi 1,5+0,3%o. Ha BinMiHy Bij MUTITKH, JS1IIQ
Ta ca3aHa, BCTAHOBJICHI MIXKCTaHIIIMHI BIIMIHHOCTI1 JIJISl Kapacs cpioysiIcTOro He Oyiu
CTaTUCTUYHO JOCTOBIPHUMH.

OtpumaHi  pe3yabTaTd  MATBEP/UKYIOTH  3HAYHY  BUJOCHCIU(IUHICTD
IIUTOTCHETUYHOI BiAMOBiAI pubd. HaltBUIIIOIO 9acTOTOI0 MIKpOsIIEp XapaKTepu3yBajiacs
IUTITKA, TOA1 SIK Kapach CpiOIsICTUI AEMOHCTPYBAB HAWHM)KY1 TOKA3HUKH Ta BIJICYTHICTb
CTaTHUCTUYHO JIOCTOBIPHOI pI3HMIN MiX cTaHuisMu. [lomiOHa HEoHAKOBa YYTIUBICTh
PI3HUX BUJIIB pUO /10 TEHOTOKCMYHOTO HABAHTAKEHHS OMKMCAHA 1 B €KCIIEPUMEHTATBHUX
Ta TMOJbOBUX JOCTIKEHHSIX. 30KpEMa, BCTAHOBIJIEHO, IO OKpEMi BHUAU MOXKYTb
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JIEMOHCTPYBATH YITKY PEaKIIiI0 MIKPOSIIEPHOTO TECTY Ha 3a0pyTHEHHSI, TOI SIK B 1HIIINX
BUJIIB aHAJIOTTYHOI 3aKOHOMIPHOCTI He crioctepiratoth (Rodriguez-Cea et al., 2003).

BinHOCHO HM3bKa YacTOTa MIKpOsiAEp y Kapacsi cpiOiasicToro Moxke OyTH
NOB’sA3aHa 3 BUCOKOIO €KOJIOT1YHOIO IUIACTUYHICTIO IIbOTO BHUY, OJHAK OJHO3HAYHO
TPaKTyBaTH OTPUMAHMI pe3yJbTaT K MPOSB MIABUIIEHOI F'€HETUYHOI CTIMKOCTI 0e3
JOJIATKOBUX E€KCIEPUMEHTAIbHUX JOCHIKeHb HeAomuibHo. Ha vactoTy mikposiiep
MOXYTh BIUIMBaTH MIBUAKICTb €pUTporoe3y, (i310J0riyHuil cTaH, BIK pHO,
TeMIlepaTypa BOJIU, CE30H, TPUBAJICTh eKcmo3ullii Ta iHml 4yuHHUKA (Bolognesi,
Hayashi, 2011; D’Agostini, La Maestra, 2021).

Oco0OnuBOi  yBarm 3aciayroBye MPOCTOPOBHM  XapakTep BCTaHOBJICHUX
BiIMIHHOCTEH. JIJ1s1 TPHOX 13 YOTUPHOX JOCTIHKEHUX BUJIIB — IUTITKH, JISIIIAa Ta ca3aHa
— CTAaTUCTUYHO BHINA YacTOTa KIITHH 13 MIKpOSIpaMH criocTepirajacs He Ha
paiamiiHO Ta T1APOXIMIYHO HABAaHTAXKCHIN NUISAHIN Yy BEepxiB'i BOJOCXOBHINA, a Ha
yMOBHO (DOHOBIH menariuyHii crafiii 0111 miBoctpoBa JlomonToBO. OTXE, OTpHUMAaHI
pe3ynbTaTH HE JEMOHCTPYIOTh MPOCTOI TPSIMOI 3aJIeKHOCTI MK BHU3HAUYCHHUM
(YyHKLIOHAIBHUM CTAaTyCOM CTaHLii Ta pIBHEM LUTOIC€HETHYHUX MOPYLIEHb Y
JOCJIII)KEHUX BUIB pHUO.

AHanoriyHa  CKJIAQIHICTh  IHTEpIpeTalii  IOJbOBUX  T'€HOTOKCHUKOJIOTTYHHUX
JOCHIJKEHb BIJ3HAYA€ThCSl B HAyKOBIW sitepatypl. s Rutilus rutilus y npupoaHux
yMOBaxX BCTaHOBJICHI CYTT€BI MPOCTOPOBI, CE30HHI Ta MIXKPI1UHI KOJIMBAHHSI MOKA3HUKIB
MIKpOSIZIEPHOTO TECTy, IO CBIIYUTH MPO 3aJICKHICTh TE€HOTOKCHMYHOI BIJMOBIAL BiJ
CYKYMHOCTI JokabHuX (hakTopiB (Asllani et al., 2019). Pubu, ocobimBo pyxiuBi BUIH,
IHTETPYIOTh BIUIMB CEPEOBHUIIA HE JIUIIIE Y TOUIII X 6e31mocepeTHhOro BUIIOBY. 3HAYCHHS
MOXYTb MAaTH MIrpailii, BHUKOPHCTAHHS pI3HUX KOPMOBHX OIOTOIMIB, TONEPEIHS
€KCIO3HIIIA J0 3a0pyIHIOBaYiB, TPOGhIYHMIA CTaTyC 1 (P1310JIOTIYHUN CTaH OCOOWH.

VY 3B’s3Ky 3 IIUM MIKPOSIICPHUM TECT AOUUIBHO PO3TIISAATH HE SK 130JIbOBAHHMA
KpUTEPiil CTymeHs 3a0pyqHEHHS BOJOWMH, a SK CKJIQJI0OBY KOMILJIEKCHOTO
6ioMoHiTOpHHTY. Floro BUKOPUCTaHHS Y TOEIHAHHI 3 pe3yIbTaTaMH TipOXiMidHOTO,
TOKCHUKOJIOTITYHOTO Ta PaJlOEKOJOTIYHOTO aHali3y, a TakKoX 3 YypaXyBaHHAM
010JIOTTYHUX XapPAKTEPUCTUK pUO MOKE CYTTEBO MiABUILIUTH 1HHOPMATUBHICTD OLIIHKU
€KOJIOT1YHOTO CTaHy BOJHUX €KOCUCTEM.
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SPECIES-SPECIFIC CYTOGENETIC RESPONSE OF FISH FROM THE
KYIV RESERVOIR BASED ON THE MICRONUCLEUS TEST

The micronucleus test was used to assess cytogenetic abnormalities in peripheral
blood erythrocytes of four fish species from two functionally different areas of the Kyiv
Reservoir. The upper part of the reservoir was classified as a site subjected to radiological
and hydrochemical pressure, whereas the middle part near the Domontovo Peninsula was
considered a conditionally background pelagic site. Ten individuals of each fish species
were examined at each sampling site, with 1,000 erythrocytes analysed per individual.
Significantly higher micronucleus frequencies at the Domontovo site were recorded in
roach Rutilus rutilus (7.840.4%0 vs 4.2+0.3%0), common bream Abramis brama
(4.8+£0.4%o0 vs 3.2+0.2%o0), and common carp Cyprinus carpio (3.7+0.4%o vs 2.240.1%o).
Prussian carp Carassius gibelio demonstrated the lowest frequencies, 2.3+0.2%o0 and
1.5+0.3%., respectively, and the difference between sites was not statistically significant.
The results indicate pronounced species-specific responses and demonstrate that
micronucleus frequency in wild fish does not necessarily correspond directly to the
assigned anthropogenic pressure of the sampling site. Therefore, micronucleus analysis
should be integrated with hydrochemical, toxicological and radiological data and
interpreted considering the biological characteristics and mobility of the indicator species.
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bruukoBi pulu € BaXJIMBUM KOMIIOHEHTOM JOHHHUX IXTIOIIEHO31B MiBHIYHO-
3axi1HO1 YacTUHU YOpHOro MOps Ta MarOTh 3HAYEHHS JISl PEriOHAJIbLHOIO PUOHOIO
IPOMUCITY 1 JIFOOUTEILCHKOTO J0BY (Manuso, 2008). BuBueHHs! BIKOBOT'O 1 CTaTEBOTO
CKJIaJly, a TaKOK PO3MIPHO-MAaCOBUX MMOKA3HUKIB OMYKIB J1I03BOJISIE OLIIHUTHU CTaH IXHIX
cyonomymsnii (Kopuienko, Kyrimes, 2020) Ta BIJIMB Ha HHUX JOBKULIA. MeToro
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pobotu Oyno AOCHI/DKEHHS TMOMYJSIINAHOT CTPYKTypH Ta PO3MIPHO-MacoBO1
XapaKTEePUCTUKU Y YOTHPHbOX BHUAIB OMYKOBUX puO: Omuka-kpyrisika Neogobius
melanostomus (Pallas, 1814), 6uuka Ilinuyka Ponticola cephalargoides (Pinchuk,
1976), pynoro Ponticola eurycephalus (Kessler, 1874) ta kam’saHoro Ponticola ratan
(Nordmann, 1840) B OxechKiii 3aToIIi.

IxTionoriynuit Marepian 30upaBca B npuOepexHiil akBaropii Oecbkoi 3aTOKU
Bi mucy IliBHIuHUN Onecbkuit 1o mucy Benukuiit @oHTaH 3 KIHUA TPaBHS BKIIOYHO
no auctomna 2020 poky. Buos pubu 3a1licHIOBaNIM ciTkamu (po3Mip Biuka 16—24 Mmm)
1 Bynkamu Ha Biactadi Biag Oepera 100-250 merpiB. Pubu 3a3HaBanu MOBHOIO
010JIOTIYHOTO aHaJi3y, SKUH 3M1MCHIOBAIM 3a 3araJIbHONPUUHATAMU METOJIUKAMU:
BUMIPIOBAJIM CTaHJAPTHY Ta 3arajbHy JOBXUHY, Macy, BU3HAa4aJld CTaTh 1 BIK pub
(Kopnienko, Kytimes, 2020). Bik pu0 Bu3HA4YaJIM 3a OTOJITaMH, OCKUIBKH TaKWUM
METO/]T JIO3BOJISE OLIIHUTH BiK 3 TOYHICTIO 10 poKy (Proctor et al., 2021). st ominku
nmapaMmeTpiB pOCTy JOCIIKyBaHUX pUO 3acTocoByBasiacsa Mozenb (pon bepramandi
(von Bertalanffy, 1938), s oOmiHKH CIIBBIIHOIICHHS MacH Ta JOBXUHH
3acTocoByBaiM atomerpuuny ¢popmyny ['excni (Kopuienko, Kyrimes, 2020).

VY camiiB 6unuka-kpyrisika (n = 145) ocoOunu Bikom 1+ ctanoBuiu 4,1 % (6 ex3.),
2+ — 31,7 % (46 ex3.), 3+ — 35,9 % (52 ex3.), 4+ — 22,8 % (33 ex3.), 5+ — 5,5 % (8
ek3.). Y camuup (n = 74) ocoOunu BikoM 2+ ctanoBuiu 29,7 % (22 ex3.), 3+—45,9 %
(34 ex3.), 4+ — 243 % (18 ex3.). CamiiB Oyno 3Ha4yHO OUIbIIE HIXK OCOOUH
npoTuiexHOoi cTati (2:1) .Y noMinyrouiid rpyni 3+ criBBIIHOIIEHHS CaMIIiB 1O CAMHULb
ckiagano 1,5:1.

VY cam1iiB 13 BIKOM 301IbITYBaJIMCA JIIHIHHI po3MipH 1 Maca Tina. Y Bimi 1+ (n = 6)
cepellHs cTaHmapTHa noBxuHa (Ls) cranoBuna 9,2 + 0,48 cwm, 3arayibHa n0BkuHA (Lf)
—11,3+£0,71 cm, maca — 19,6 = 6,00 1. ¥V Birti 2+ (n = 46) 111 MOKa3HUKU JOPIBHIOBAIIN
— 11,0+ 1,08 cm, 13,1 £ 1,24 cm 1 30,1 £+ 8,07 r BignoBiaHO; y Bimi 3 poku (n = 52) —
12,2 + 1,40 cm, 14,8 £ 1,7 cm 1 48,7 = 19,12 1 BiamosigHO; y Bitti 4 poku (n = 33) —
12,7+ 1,1 cm, 15,4+ 1,31 cm 1 56,8 + 16,54 T BiamoBiaHO; y Bimi 5 pokiB (n=8) — 12,9
+0,35¢cm, 16,3 +0,42 cm193,8 £ 12,47 r BiAIOBIIHO.

Camunii Oy MEHIIMMH 32 CaMIIIB BIJTIOBITHOTO BiKy. Y caMuIlb B Billl 2 pOKH (n =
22) cepenus ctanaapTHa 1oBxkuHa cranoBuia 10,2 + 0,54 cM, 3arayibHa qoBxuHa — 12,2
+ 0,72 cm, Mmaca — 23,1 £ 5,44 r; y Biri 3 poku (n=34)—11,0£ 1,16 cm, 13,3 £ 14 cm 1
33,7+ 11,72 r BignosiaHo; y Bitll 4 poku (n=18)— 11,6 = 1,26 cm, 13,8 £ 1,51 cm 1 40,0
+ 10,95 r BiAnoBigHO. MakcuMalibH1 3HaUE€HHS 3apEECTPOBAHO Y caMmlisd BIKOM 4 poku (Ls
15,8 cm, Lt 18,9 cM, maca 116,59 1) ta y camuini BikoM 4 poku (Ls 14,5 cm, Lt 17,0 cm,
maca 67,14 r). HaliBu1iia MiHJIMBICTD BiI3HaYaIacs 32 Macoro Tila. Y BCIX BIKOBUX IpyIax
po3noAiT o3Hak OyB OMM3bKUM 70 HOpMayibHOro (3a Kputepiem Illamipo—VYinka Ta
moudikoBaHuM kputepiem Kommoroposa) (Pynenko, 2012). [lapameTpu BigHOIICHHS
JOBKWHAa—Maca 3riHo 3 hopmynoro ['excii cranoBwm: st camitis: Ls —a =0,0084, b =
3,45; Lt —a =0,0036, b = 3,52; misg camunb: Ls —a =0,034, b=2,85; Lt—a=0,0181, b =
2,89. Tlapamerpu mozeni bepramandi Ls: y cammi — Loo = 13,4 cm, k= 0,59 pix’, to = —
1,07; y camuib — Loo = 12,6 cm, k= 0,56 pix!, to =—0,71; Lt: y camiiB — Loo = 18,1 cm, k
=0,33 pix !, to =—1,96, y camuis — Loo = 14,8 cm, k= 0,62 pix !, to =—0,59.

VY Ownuka IlinHuyka npoanamzoBano 281 ocobuny (131 camenn 1 150 camuip).
JlominyBanu pubu Bikom 3+ (61,8 % 3aranbHoi yrcenbHOCTI; y camitB — 71,8 %, y camuiib
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— 53,0 %). CmiBBiHOIIEHHST cTated Oyno Onu3bkuM 110 1:1 3 HEBEIMKOIO TEepeBaroro
caMuIlb. Y JIOMIHYIOii rpyTii 3+ CIiBBIHOIIIEHHS CaMITiB 10 caMuIlb ckiaaano 1,2:1.

VY camiiB 13 BikoM 2 poku (n = 21) cepeans 3arajibHa JOBXKKWHA cTaHoBmiIa 11,4 +
1,65 cm, maca — 20,2 + 10,2 r; y Bii 3 poxku (n =94) — 16,3 £ 1,26 cM1 57,0+ 12,41
BIJINMOB1AHO; Y Bill 4 poku (n = 16) — 18,5+ 0,60 cm 1 87,6 + 8,7 T BIANOBIIHO.

Camuii Oy MEHIIMMU 3a CaMIiB BIAMOBIIHOTO BIKY: Yy Billl 1+ (n = 6) cepenus
3arajibHa JIOBXKHWHA ctaHoBwia 8,8 + 1,18 cm, Mmaca — 7,0 = 5,2 r; y Biti 2 poku (n = 48) —
12,4 £3,88 cm1 19,7 + 16,3 r BiAnoBiaHO; y Bill 3 poku (n = 80) — 16,1 +£0,89 cMm142,8 +
17,3 r BiAMoBiAHO; Y Billi 4 poku (n=16) — 17,4 £ 0,40 cm 1 72,5 £ 7,4 T BIATOBIAHO.

MakcuMasnbHi 3HAYEHHS JIOBKUHHM Ta MAacH 3apeeECTPOBAHO Yy caMIlsl BIKOM 4+
(20,5 ecm 1 119,6 1) Ta y camumi toro x Biky (19,5 cm 1 102,3 r). Ilapamerpu
BIJIHOIIIEHHS JJOBXXHWHa—Maca 3T1IHO 3 ¢opmyJioro ['eKcil CTaHOBUIIW: JJISI CAMIIIB — d
=0,009, b =3,135; s camuns —a = 0,013, b =2,933. BiamiHHOCTI 32 KoedillieHTaMu
a 1 b M cTaTsiMu OyJIM CTATUCTUYHO 3HAYYIUMU (¢ = —2,62 1 ¢t = 2,86 BiAMOBIIHO, p
< 0,05). [TapameTrpu moneni bepramandi: y camiiiB — Loo = 23,8 cm, k= 0,37 pix’, to =
—0,48; y camunpb — Loo = 21,2 cMm, k= 0,41 pik !, to =—0,58.

VY 6uuka pynoro nociigxeno 100 ocobun (52 camui 1 48 camuis). [lepeBaxaia
BikoBa rpyna 2+ (38,0 % 3aranpHOi uncenbHOCT). CHIBBIJHOIIEHHS cTareil Oyso
OJIU3BKUM JO0 PIBHOTO; Y JOMIHYIOUIA Tpyni 2+ CHIBBIAHOILIEHHS CaMIiB JO CaMOK
cranoBuiio 1,5:1.

VY cawmiiiB 13 BikoM 1+ (n = 6) cepenHs 3arajibHa JOBXKKHA cTaHoBwia 11,6 + 0,37
cM, maca — 18,3 £ 0,76 ; y Bi1 2 poku (n =23) — 13,5+ 1,49 cm 1320+ 731
BiJIMOBIHO; Yy Billi 3 poku (n = 13) — 15,5+ 1,30 cm i1 55,4 £ 7,5 r BiANOBIIHO; Y Billi
4 poxu (n=10)— 18,6 = 1,30 cm 1 87,3 £ 12,6 T BiATOBIHO.

Camwuiri Oy MEHIITUMH 3a CaMIIiB BIIMMOBIAHOTO BIKY: y Bimi 1+ (n = 6) cepenus
3arajpbHa JOBXKWHA cTaHOBWIA 9,5 + 2,25 cm, maca — 12,3 £ 6,8 r; y BiIti 2 poku (n =
15)- 12,5+ 1,39 cm 1 25,5 £ 6,7 r BignoBiaHOo; y Bitti 3 poku (n=16) — 15,1 + 1,44 cm
143,8 £ 10,4 r BignoBigHo; y Biri 4 poku (n = 11) — 18,1 £ 1,52 cm1 68,0 = 13,7
B1AIIOBITHO.

HaiiOinb1i1i 3Ha4eHHsT a0COIFOTHOT JOBXKUHU Ta Macu 3a(piKCOBAaHO Y pUO BIKOM
4+:y camiiB — 20,3 cm 1 108,0 r, y camuis — 20,9 cM 1 89,5 r. KoHcTaHTH BiTHOIICHHS
JIOBKHHHU 110 MacH: g caMiiB — a = 0,019, b = 2,841; nna camunb — a = 0,037, b =
2,582. Pi3Hu1s 3a koedilieHToM a Oyja CTaTUCTUYHO 3Hauymoto (¢ = 2,18, p < 0,05),
3a MOKa3HUKOM b — HezHauymoro. [lapamerpu moneni bepranangi: y camiiB — Loo =
19,8 cm, k= 0,15 pix', to =-2,0; y camuis — Loo = 23,0 cm, k= 0,16 pix!, to =—1,2.

VY Ouuka kam’sHOTO TpoaHanizoBaHo 64 ocobunu (36 camiiB 1 28 camwui).
HominyBanu pubu BikoM 4+ (48,4 % 3aranbHOi yuCeNbHOCTI; Y caMuiB — 72,2 %, y
camutlb — 17,9 %). CriBBiTHOIIEHHS cTaTeil cTaHOBWIO Mpubu3HO 1,3:1 Ha KOpUCTH
CaMIIiB; y JOMIHYIOUii rpymi 4+TaKkox nmepeBaxanu cami — 2,2:1.

VY camiiB BikoM 2 poku (n = 7) cepeaHs 3arajbHa JOBXKWHA cTaHOBWia 11,9 +
0,53 cm, maca — 18,6 £ 4,9 r; y Bit 3 poku (n = 3) — 15,3 £ 1,02 140,00+ 6,0
BIJIMOB1AHO; Y Billl 4 poku (n =26)— 17,4+ 1,02 cm 1 67,1 £ 12,6 T BiANOBIIHO.

Camuui Oy MEHIIMMM 3a CaMIIB BIAMOBIAHOIO BiKY: y Billi 1+ (n = 5) cepenns
3arajibHa JoBxuHa ctaHoBuia 8,3 + 0,85 cm, maca — 6,1 £ 3,1 r; y Bimi 2 poku (n = 8)
- 11,2+ 1,02 em 1 15,8 £ 5,0 r BignmoBiaHo; y Biti 3 poku (n = 10) — 15,3 £0,98 cm 1
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40,2 £ 7,4 r BignosigHO; y Bili 4 poku (n = 5) — 16,6 £ 0,96 cm 1 64,0 £ 124 1
BiJITTOBITHO.

Haii6inpnr 3HaYeHHsT aOCOOTHOT TOBKUHU Ta Macu 3apikcoBaHO y puO BiKOM
4+:y camuiB — 20,5 cm 1 104,0 r, y camunp — 19,8 cm 1 105,4 1. Ilapamerpu piBHAHHS
I'excmi: mis cammiB — a = 0,011, b = 3,022; nnsa camuup — a = 0,008, b = 3,170.
CTaTUCTUYHO 3HAYYUIMX BIIMIHHOCTEH MK CTaTIMH 3a KoedilieHTamMu a 1 b He
BusBieHo. [lapamerpu mozeni bepranandi: y camuiB — Loo = 26,2 cMm, k = 0,48 pik,
to=0,24; y camuip — Loo = 30,2 cm, k= 0,25 pix’, to =—0,55.

OTxe, OTpUMaHi JlaHi CB1YaTh MPO HASBHICTh MIKBUJOBUX BIIMIHHOCTEH Yy
MOKa3HUKAX PO3MIPHO-MACOBOi XapaKTEPUCTUKH, BIKOBOMY 1 CTaTE€BOMY CKJIaJi
JTOCIIDKEHUX BUJIB OMYKoBUX pubd Omechkoi 3aToku. Pe3ynbratd MOXyTh OyTH
BUKOPHCTaH1 ISl OLIIHKYA CTaHY TMOMYJISIINA 1UX BUJIIB Ta MOJAJIBIIOTO MOHITOPUHTY
ixTiopayHH pETiOHY.

[Tomsiku: mociipkeHHsT BUKOHAHO B pamkax mpoekty HOY Ne 215.07/0013
«Ponb TBepaux cyOCcTpariB y 30epekeHHI Ta 3a0e3MedeHH1 CTIHKOCTI 610p13HOMAHITTS
JeMepCallbHUX yIPyNoOBaHb MPUOEPEKHUX 1 TMEpexiTHUX BOJ IMIBHIYHO-3aX1THOT

gacTHHU YOpHOTO MOpS B yMOBaX BIUIMBY KJIIMaTUYHHUX 3MiH Ta BIHCHKOBUX JTI».
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GENDER, AGE STRUCTURE AND SIZE-WEIGHT CHARACTERISTICS OF
GOBY FISH IN THE ODESSA GULF IN 2020

The aim of this study was to investigate the population structure and size-weight
characteristics of four species of gobies: Neogobius melanostomus (Pallas, 1814),
Ponticola cephalargoides (Pinchuk, 1976), Ponticola eurycephalus (Kessler, 1874)
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and Ponticola ratan (Nordmann, 1840) in the Gulf of Odessa. The data obtained
indicate the presence of interspecific differences in size and weight characteristics, as
well as in the age and sex composition of the goby species studied in the Gulf of
Odessa. The results can be used to assess the status of populations of these species
and for the further monitoring of the region’s ichthyofauna.
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INOIINPEHHA KOPEfICI)KOFO MOPCBKOI'O OKYHA (SEBASTES
SCHLEGELII) Y31OBKX YKPAIHCBKHUX BEPEI'IB HOPHOI'O MOPA

Kopeiicbkuii  Mopchkuii  OKyHb, Sebastes schlegelii  (Hilgendorf, 1880)
(Actinopterygii: Scorpaeniformes: Sebastidac) — dyxopimgHuii Xwkuii BuUI puo,
NPUPOJHUI apeal SIKOro OXOIUTIOE JanekocxXigHl mopst Asii: OxoTcbke, SMnoHCHKeE,
Korre Ta Cxigno-Kuraiiceke mops (Froese, Pauly 2026). Ilepmia 3Haxigka BUIy 3a
MEXaMU TOpUpOAHOro apeany 3adikcoBana y 2008 p. y mnpuOepexHUX BoJax
Hinepnanais. Y HopHomy MOpi BUJI BHEPIIIE 3aPEECTPOBAHO OIS 3aX1THOTO Y30€PEkKs
Kpumy y 2013 p. (cnoyarky NOMUIJIKOBO BU3HAueHUM gk Epinephelus caninus), Haaami
MATBEP/XKEHO HOro MPUCYTHICTH O cXigHoro KpuMy Ta KaBKa3bKoro y30epexiks (3
2019 p.), y miBAEHHIN YacTHHI MOps OuTs Typeubkoro yzoepexoks (3 2022 p.) Ta Ous
6onrapeekoro y3oepexoks (2022 p.) (Boltachev, Karpova 2013; Karpova et al. 2021;
Ivanova et al. 2024). V mniBHIUHO-3ax11HIA 4YacTWHI YOpHOr0 MOps B yKpaiHCHKOMY
CeKTOp1 BUJI Briepiie BusiBiieHO y 2023 p., IMOBIpHUI BEKTOP MPOHUKHEHHS — HEHABMHUCHE
MIEPEHECEHHS 3 TIOCAJKOBHM MAaTepialioM YCTPHIlh Y TPOIECI MapUKYJIBTypHUX POOIT
(Kvach, Khutornoi 2025). Maiixe olHOYacHO BUJI 3apeeCTPOBaHO 1 B PymyHii.

MeTtoro poGoTH Oyi0 y3araabHEHHS HOBUX JaHUX IOA0 3HaXiOK S. schlegelii y
npuOepexHUX BOJAX YKpaiHM Ta OLIHKA MOTEHUIMHO MPUAATHUX MiclenepeOyBaHb
BUIY B Mexax Oaceitny YopHoro ta A30BCHKOTO MOPIB.

Martepian 30Mpanu B paMKax MOHITOPUHTY aMaTOPChKOIO W peKpealiiHOro
pubanscTBa uepe3 Viber-cnibHOTy pubanok «Mopcbka pubonosusi, Opneca Ta
obnactb» (ctanoMm Ha 1 TpaBHs 2026 p. — 2760 ydacHuUKIB), sika 00'€IHy€e pUOAIOK,
aKTUBHUX Ha BCii Tepurtopii [liBaHs Ykpainu (3a BUHATKOM THMYacCOBO OKYITOBaHHUX
TEPUTOPI). YIIPOIOBK prOaIbCHKOTO CE30HY Cepell YHACHUKIB CIUIHOTH PETrYJIsSipHO
(1-2 pasu Ha MicAllb) NOMMUPIOBAIA 3amuTH 1OA0 ikcamii ¢GakTiB BUIOBY
KOPEHChKOrO MOPCHKOTO OKyHS 3 HajgaHHsAM (ororpadii i KoOpAMHAT BUIOBY;
BWIOBJICHUX pUO TPOCWIM 3aMOPOXKYBaTH JJIs IOAAIBIIONO  JIOCIIHKEHHS.
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[ndopmairiro po BuoBu Haganu 10 pubanox (1 migBoaHMI MUCTHBEID, | KOPUCTYBay
CTaBHOI CIiTKH, 8§ M0OUTENIB pUOOJIOBI TAYKOBOIO CHACTIO), SIKI TAKOXK MOBITOMIISLIIN
craugaptHy (SL) 1 noBuy (TL) noBxkuny Tta macy Tija (W) BUIIOBIEHUX €K3EMIUISPIB.

MonentoBaHHS MOTEHIIHHO MPUJIATHUX MiclienepeOyBaHb BUAY IPYHTYBaIOCs
Ha NPUNYIIEHHI, 10 BU3HAYAJIbHUM YHHHUKOM € HasBHICTh TBEPAUX (KaM'SHUCTHUX)
cyOcTpariB Ha TMOMHAX 70 5 M, SIKI B3IOBXK y30epexxsi YKpaiHu, 30KpeMa B
Onechkiit 0071aCT1, 37€017BIIOT0 MAIOTh AHTPONOT €HHE TTOXOKEHHS (T1pOTEXHIYH1
criopyau, TmoptoBa iH(MpacTpykTypa). Mas moOyaoBH MTPOCTOPOBOI  MOjeli
BUKOpUCcTaHO 6aTuMeTpuuHuii MacuB EMODnet DTM 2024 (BuokpemiieHHs 1300aTH
5 M 3acobamu pactpoBoro ananizy B QGIS) Ta map 3abynoBanux tepuropiit Global
Human Settlement Layer (GHSL) anis BuzHaueHHs ypOaHi30BaHUX MPUOEPEKHUX
nunssHoK. OcTaToyHUN Map MOTEHIIWHMX MiclienepeOyBaHb OTPUMAHO ILISIXOM
nepeTuHy OydepHUX 30H HAaBKOJIO MPHOEPEKHUX HACEICHHUX ITYHKTIB 13 IMOJITOHOM
M1TKOBOIHOI (0—5 M) 30HH.

Yuponosx kBiTHS—mcTtonana 2025 p. KOpPEHCHKOTO MOPCHKOTO OKYHS
3apeECTPOBAHO Yy JECATH HOBMX JIOKAJIITETaX MIBHIYHO-3aX1IHOI 4YaCTUHH YOpHOIO
Mopst moonu3y MicT Ogeca Ta YopHOMOpPCHK; 3arajgoM oOcTexkeHo 11 ek3eMIuspiB.
CranpaptHa goBxuHa pub craHoBuia Bia 13,2 no 26,0 cm (y cepennbomy 20,1+4,8
CM), TIOBHa JI0BkHUHA — Bifg 14,7 10 29,4 cm (y cepennbomy 22,7+5,5 cMm), Maca Tina —
Bin 117,3 mo 235,0 r (y cepemnbomy 181,4+44.2 r). Po3mipu BUIOBIECHUX
€K3EMILISAPIB MEePEeBaKHO MEHIII 332 PO3MIp CTATEBOIO 103piBaHHsA BUAY (26—28 cm 3a
nannmu FishBase), mo Bkazye Ha mepeBa)kaHHS IOBEHIIBHHX Ta CyOaqylbTHHUX
OCOOMH y CKJIaJl MOMyJISIii, sika mepedyBae Ha MOYaTKOBIM cranii GpopMyBaHHS B
perioHi.

3a pe3ynbTaTaMu MPOCTOPOBOTO MOJICTIOBAHHS IUIOIIA TOTEHIIHHO MPUIATHUX
MmicrienepeOyBaHb BUIY B Mexkax OaceitHy YopHOTO Ta A30BCHKOTO MOPIB CTAHOBHUTH
6193,6 xm?, mo Bigmosigae Omm3pko 1,3% 3arambHOi IUIONII JOCHIIKECHOTO
MopchKoro Oaceriny. [Ipumatai miciieniepeOyBaHHS 30CepeHKEHI TIEPEBAXKHO B3IOBK
MIJIKOBOJIHUX MPUOEPEHKHUX IIISHOK 13 TBEpAUMHU CyOcTpaTaMu, NOB'A3aHUMH SIK 13
NPUPOTHUMH KaM'SHUCTHMH Oeperamu, Tak i 3 aHTPOIOTeHHO MOJIU()IKOBAHOIO
0eperoBolo JiHIE (TIAPOTEXHIYHI CIOPYAH, TOPTOBI TEPUTOPIi), IO Y3TrOMKYETHCA
3 BIJOMOCTSIMU IIPO €KOJIOTT4HI MpedepeHIii BUaAy B MeKax IPUPOJIHOTO apeaty Ta B
IHIIKMX YacTUHAX 1HTpoaykoBaHoro apeany (Typeuuuna, bonrapis, PymyHis).

3pocTaHHs KUTBKOCTI 3HAX1JIOK MATBEP/KYE ToAalIbIiIe nomupeHus S. schlegelii

y MIBHIYHO-3aX1JHIA YacThHI YOPHOro MOps Ta CBIAYUTH MPO 3aKPIIJICHHS BUIY B
YKpaiHCBKUX TpHOEpeKHUX Bojax. BusBiIeHa HEBUCOKa YacTKa MNPUIATHUX
micrenepedyBanb (1,3%) Bkazye Ha 3HauHy BHOIPKOBICTH BHAY IOAO OloTomy W
0OMEXEHICTh MIISHOK, 3IaTHUX IIJATPUMYBATH CTAOUIbHI MOIMYJIALii HAa TMIBHIYHO-
3axigHoMmy Tmenbdi YopHOro Mopsi, Mo OOYMOBIIOE HEOOXITHICTH MPOJTOBKCHHS
MOHITOPUHTY IIOTO HEOE3MEUHOTO TY>KOPITHOTO XIKOTO BHITY.
Hoasikn: [ocnimkenns BuKoHaHO B pamkax mpoekty HOAY Ne 215.07/0013 «Poinb
TBEPJIUX CyOCTpaTiB y 30epekeHHI Ta 3a0e3MedyeHHI CTIHKOCTI O10pi3HOMAHITTS
JeMepCalbHUX YIrpyHnoBaHb MPUOEPEKHUX 1 TMEpPeXigHUX BOJ MIBHIYHO-3aX1THOT
yacTUHU YOpHOTro MOpsi B YMOBAaX BIUITUBY KJIIMAaTHYHUX 3MIH Ta BINCHKOBUX JIII».
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FURTHER SPREAD OF THE KOREAN ROCKFISH (SEBASTES
SCHLEGELII) ALONG THE UKRAINIAN COASTS OF THE BLACK SEA

The Korean rockfish (Sebastes schlegelii) is a non-indigenous predatory marine fish
that continues to expand its distribution in the Black Sea. During 2025, ten new localities
of the species were recorded near Odesa and Chornomorsk in the North-Western Black
Sea, with 11 individuals observed (standard length 13.2-26.0 cm). Data were collected
through a community of recreational fishers using a dedicated Viber channel. A GIS-based
habitat suitability model, combining a 5-m depth isobath with urbanised coastline buffers,
identified 6,193.6 km? of potentially suitable habitat, corresponding to about 1.3% of the
studied marine basin. Suitable habitats are concentrated along shallow coastal areas with
natural or anthropogenic hard-bottom substrates. The recorded individuals were mostly
below the size at first maturity, suggesting a still-developing, predominantly juvenile-to-
subadult population. The results confirm the continued spread and establishment of S.
schlegelii in Ukrainian coastal waters and highlight the need for continued monitoring of
this non-indigenous predator.
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JANHAMIKA YI'PYIIOBAHb PUBb MIJIKOBO/Ib I'MPJIA P. OPLJIb
(ITPUPOIHHUU 3AITOBITHUK JHIITPOBCBKO-OPIJIbBCBKHN)

JIHIponeTpoBCchKa 00JIACTh € OCEPEIKOM BaXKKOi MPOMMCIIOBOCTI Ta OJHUM 3
CLITBCHKOTOCTIONIAPCHKUX IIEHTPIB YKpaiHW, BHACIIIOK AISUTBHOCTI JIFOJUHU 3a3HAIH
BIUTUBY 4 TpaHc(opmalli OUIBIIICTh €KOCUCTEM, Y TOMY YHUCII BOAHHUX. 3HAYHY
IIIHHICTB JUIA MIATPUMKH O10pi3HOMaHITTS BojoiiM CTernoBoi 30HM YKpaiHu Mae JiiBa
nputoka p. J{ainpo — p. Opins (bormapes, 2017). ['mpno Opini 4acTKOBO Ma€ MITy4HE
NMOXO/KeHHS (3MiHAa HWkKHBOI Teuili Opimi mpu  yrBopeHHl Kam’sHCBKOTO
BOJIOCXOBHIIA), BOHO 3HAXOUTHCA Y MEKaxX MPUPOTHOTO 3aMOBiAHUKA «/[HITPOBCHKO-
Opinbebkuid», a ii mpuOepexHi riIpoOioNEeHO03W BUKOHYIOTh BaXXJIMBY (DYHKIIIO B
SAKOCTI HEPECTOBMILL, HATYJIBHUX JUISTHOK Ta YKPUTTS IJIs1 3HAYHOI KUJIBKOCTI BUJIIB PUO
— 30KpeMa ansi aboOpUreHHHX Ta THUX, L0 MAlOTh NPUPOAOOXOPOHHHUH CTaTyc
(bonmapes, 2018). Takox Ha il TUISHII 3HAXOIUTHCS MICIE 3UMIBIII 0araTboX BHU/IIB
pu6 JIHIMPOBCHKOTO BOJOCXOBHIIIA.

HasiBHICTh BHAIB 13 NPUPOJOOXOPOHHHUM CTaTyCOM Ma€ KJIIOYOBE 3HAYCHHS,
OCKUIPKA CaM€ BOHU CIYTYIOTh 1HIWKATOpaMU €KOJIOT1YHOI IIHHOCTI akBaropii Ta
BU3HA4aIOTh Mpioputetu ii 30epexkeHHs. [Jns piuku Opisib aKTyadbHICTh TaKHUX
JOCJIIJIKEHB TOJATKOBO 3pOCTAE Y 3B’ SI3KY 3 TPAHC(HOPMAIIIEO TAPOIOTTYHOTO PEKUMY
171 BIUTMBOM 3aperyJIlOBaHHS CTOKY JIHimpa, a TakoX MOITUPEHHSIM 1HBa31HUX BU/IIB,
SK1 37aTHI ICTOTHO 3MIHIOBAaTH CTPYKTYpPY Ta (YHKIIIOHYBaHHS TiIpoOiOIeHO3IB
(HAuumn, 2025).

Bomrovac mpoBeAeHHS 1XTIONOTTYHUX JOCHTIHKEHb Y MEXaX MPUPOTO0OXOPOHHUX
TEPUTOPIA CYNPOBOKYETHCSI HHU3KOIO OOMEXKEHb, 30KpEeMa perliaMeHTOBAHUM
JOCTYIIOM JI0 OKPEeMHX JUISHOK, HEOOXIJHICTIO OTPUMAaHHS CIHEIiaJbHUX JIIMITIB,
J03BOJIIB Ta HEOOXIJHICTIO MIHIMIi3alli BTPYyYaHHsS Y BOAHY €KOCHCTEMY IiJ 4ac
BimOopy mpoO. JlogaTkoBi yCKiIaJHEHHS BHHHKAIOTh B YMOBAaX BOEHHOTO CTaHY, IIO
o0OMeXKy€e JIOTICTUKY MOJIbOBUX POOIT, TOCTYN 0 MPUOEPEKHUX 30H 1 aKBaTropiid, a
TaKO)X BIUIMBA€ Ha PETYJIAPHICTH Ta IOBHOTY MOHITOPUHTOBHMX JOCTIIKCHb. Y
CYKYIHOCTI 11l YNHHUKHA 3yMOBIIOIOTh HEOOX1THICTh aIanTarlii MeTOJIUYHUX IT1AXO0/IIB
1 MABUINYIOTh 3HAYYLIICTh OTPUMAHUX PE3yJbTaTiB HaBITh 3a yYMOB YacCTKOBOi
BUOIpKOBOCTI crioctepexenb (Koosikos, 2023; Xpucrtos, 2025).

Memoro € BU3HaYEHHS BUAOBOTO CKJIaay Ta CTPYKTYypH 1XTiohayHH MITKOBOIHOI
3ouu (mmbwuau Bix 0,3 M 10 1,0 M) rupna p. Opiiabk B Mekax MPUPOAHOTO 3aMOBITHAKA
«/IrinmpoBcrko-Opinbchkuii» 3a mepiox 2024-2025 pp.

Marepiaau Ta MeTOAM A0CTIAKEeHb. [XTI0JIOT14HI CIOCTEPEKEHHS 31 CHIOBAIH
y cepnHi 2024 p. Ta Ha oyaTky BepecHsa 2025 p. Ha MIUJIKOBOJHUX JUISTHKAx TUpia p.
Opinb. Biabip iXTioaoriyHOro Marepiaiy NpoBOAUIM O ypi3y BOJH, Ha NIMOWHI Bij
0,3 go 1,0 (Smmn, 2025). Jlns 1poro 6yJio BUKOPUCTAHO 1XT10JOTIUHHM CavyoK, 110 MaB
TPUKYTHY (GOpMY, BUTOTOBJICHHI 3 0€3BY3JIOBOIO CITKOBOIO MOJOTHA (a = 3 MM),
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BiAnoBigHO HoBxkKMHA cTopid 60 cM, roma — 0,156 m? (Pomans 1a iH., 2024). 3aBasgku
Or0 BUKOPUCTAHHIO HaMH OyJO 31MCHEHO MiHIMalbHUN BIUIMB Ha ixTiodayHy Ta
iHmmx rigpo6iontiB. Ilicas BCTaHOBIGHHS TAaKCOHOMIYHOI — MPHHANEKHOCTI
IXTIONIOTIYHUI MaTepiajl IMOBEpTadd A0 M[PUPOJHOTO CEPEeNOBUIIA 1CHYBaHHS
(ITmnunenko Tta iH., 2017). 3aranom Oyno 3aiiicHeHo 23 10BU (3Maxu) 1XTI0JIOTTYHUM
caukoM (y 2024 p. — 8, a'y 2025p. BianosigHo 15).

3adikcoBaHO JUIIE BUIM 3 MIDKHAPOJHUM HPHUPOJOOXOPOHHHUM CTaTyCOM,
OXOPOHSIOThCS BbepHCHKOIO KOHBEHIIIEID. A BUAM, IO 3aHECEH] 10 YepBOHOI KHUTH
VYkpainu, YepBoHoro cniucky /[HinponeTpoBcbkoi o0nacTi He 3a1KCOBaHO.

Pe3yabTaTi nmpoBeAeHMX AOCTiIKeHb. AHai3 BUIAOBOTO CKJIAny ixTiodayHH
npubepekHUX AUIIHOK Tupna p. Opuib y Mekax MPUPOJHOTO 3amoBiHUKA
«JIH1MpoBchKO-OpiabChKUI 3aCBIIUMB HASBHICTH JOCTATHHO BUCOKOI BapiabeNbHOCTI
yrpynoBanb pubd (y 2024 poii 6yno 3adikcoBano 10 BumiB pub 3 5 ponuH, ToAal K y
2025 pomui — 8 BuaiB 3 5 poauH. Kpim Toro, y MuTkoBo1 (PiKCyeThCsl 3HAYHA YaCTKa
BUJIIB 3 MIKHAPOAHUM MPUPOIOOXOPOHHUM cTarycoM — 46,2 % BUIOBOTO CKIIay. 3a
BECh IEPI0J CIIOCTEPEIKEHb HA AOCIIKYBaHIN JUISHII 3apeecTpoBaHo 13 BuAiB puo,
10 HaJIeKaTh 10 7 ponuH (Tadm. 1).

Tabmuis 1
Bunosuii ckian ixrioaynu npubepexHux AUISHOK rupia p. Opiib
No Bu Pix Oxoponnwuii | Iloxox-
3/1 8 2024 | 2025 craryc JKEHHS

Ponuna Ocenenuesi (CLUPEIDAE)

Tronmbka 3Buuaiina Clupeonella  cultriventris

I (Nordmann, 1840) i - i o/c CA
Ponuna Koponosi (CYPRINIDAE)

Kpacnomnipka 3BUYaiiHa Scardinius
2 erythrophthalmus (Linnaeus, 1758) i i olc A
3. | Bicsaka Leucaspius delineatus (Heckel, 1843) + — BK J13 A
4. | JIun Tinca tinca (Linnaeus, 1758) + — 0/c A
5. | I'ipuak Rhodeus amarus (Pallas, 1776) + — bK JI3 A
6. Kapacw cpibnsactuit  Carassius gibelio (Bloch, N n 6/c IA

1782)

Ponuna B’ronoBi (COBITIDAE)
7. | Uunaska Cobitis taenia (Linnaeus, 1758) | + | - | BKI3 | A
Poguna Irmuuesi (SYNGNATHIDAE)

[ My XJIOIIOKA Syngnathus abaster

8| (Eichwald, 1831) Tt | BRI A
Ponuna IlentpapxoBi (CENTRARCHIDAE)

9 Constunuii okyHb Lepomis gibbosus (Linnaeus, N B 6/c A

1758)

Ponuna Oxynenoni6Hi (PERCIDAE)

10. OxyHp piukoBuit Perca fluviatilis (Linnaeus, 3 n 6/c A

1758)
Poguna buukoBi (GOBIIDAE)
buuok romens Neogobius  gymnotrachelus
+ +
(Kessler, 1857) o/c CA

buuok micounuk Neogobius fluviatilis (Pallas,
1814)

11.

12. + + BK /13 A
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Ne Bu Pix Oxoponnnii | Iloxom-

3/m A 2024 | 2025 cTaryc JKEHHSA
buuoxk nynuk 3axigauii Proterorhinus semilunaris

13-\ pallas, 1814) - i BK 13 A

[Tpumitka: 6/c — Bug 6e3 oxoponnoro crarycy; bK JI3 — Bun oxoponserscsi bepHCbKOIO
koHBeHuiew (Jomarox IIl); A — aGopurennmii Bua; IA — IHTPOAYLEHT, IO TMPOMIIOB CTAJiIO
axmimarmzariii; CA — caMopo3celieHellb, 10 MPOUIIIOB CTa Il aKJIiMaTH3aIlii.

[TopiBHSIIBHUI aHATI3 M1 POKaAMU JIOCITIKEHb MOKa3aB, 110 OCHOBY 1XTIOIIEHO3Y
dbopMyIOTh BUJIH, SIKiI CTAOLILHO PEECTPYBAIUCS B OOHIBA MEPIOIA CIIOCTEPEKEHD, a
caMme: KpacHOIIpKa 3BUYaifHa, Kapach CPiOIACTUMN, ITTIUIIS MyXJIOMIOKa, OMYOK TOHEIIb,
Ta OM4OoK mcovyHuK. L{i BUIu XapakTepu3yrOThCs ITUPOKOIO €KOJIOTTYHOO BaJICHTHICTIO
Ta MPUCTOCOBAHICTIO J0 YMOB MIUJIKOBOJHUX [IISHOK 13 3MIHHUM T1IpPOJOTTYHUM
PEKIMOM.

VY 2024 p. Oynu BiaMivueH1 BUIM, fKi He 3adikcoBaHi y 2025 pomi, 30Kpema:
BiBCSAHKA, JIUH, Tipyak, IUNABKA Ta COHAYHUI OKYHb. [X BiICyTHICTh MOXHA HOSACHUTH
n000BOI0 JIMHAMIKOIO y BOJOMMI Ta JEMI0 MI3HIIIMMU TEPMIHAMH IPOBEICHHS
nociimkeHsb. Bognouac y 2025 porri Brepiiie 3a nepiof A0CHIKeHb Ha JaH1A TUISHIT
BIIMIYEHO TIOJNbKY 3BHYaliHy TMPUCYTHICTh SIKOI MOXXEMO TOSICHUTH TOIIYKOM
KOPMOBHX pecypciB. Takox B OpIBHSAHHI 3 MUHYJIUM POKOM Bi3Ha4YeHO nepeOyBaHHS
OKYyHSI PIYKOBOTO Ta OMYKa ITyIIUKa 3aX1JHOTO.

BaxIMBUM € BCTaHOBJICHHS BU/IIB, III0 MAIOTh MIXKHAPOIHUHN IPUPOT00XOPOHHHIMA
craryc (bepHcbka koHBemis, Jomarok III). Ix HasBHIiCTH mimkpecmoe BaxiIuBe
3HAYEHHS JaHOI MIISHKH y 30epekeHHI BHUIAOBOTO PIZHOMAHITTS Bomoimu. Jlo HuUX
HaJIeXKaTh: BIBCSHKA, T1pyak, NTUAIIaBKa, INIHIS MyXJI0IIOKa, OMYOK IMCOYHUK Ta OMYIOK
YUK 3aXiAHUN. 3MEHIIEHHSI KUIBKOCTI X BUAIB y 2025 p. moTpedye MogaibIioro
MOHITOPUHTY, OCKIJIbKM BOHH € Yy TJIMBUMH 1HIUKATOPAMU CTAHY BOJHUX CKOCHUCTEM.

binbuiicTe Bii3HAYeHUX BUIIB € abopureHHUMU jyisi CTenoBoi 30HU YKpaiHu,
IIPOTE B SIKOCT1 1HBa3WBHUX BUJIIB BUSBIIEHO Kapacs CpiOiIsICTOTO Ta COHIYHOTO OKYHSI.
JlaHl BUJM CTAHOBJIATH 3HAUHY HEOE3IEKy s a0OpUreHHOi iXxTiodayHUu — Kapach
CpiOIACTUH Ma€e TOCTaTHLO MTUPOKHH TPOPIUHHI CIIEKTP Ta € KOPMOBUM KOHKYPEHTOM
kapacs 3o1ororo Carassius carassius (Linnaeus, 1758). Kpim Toro, y mopiBHSHHI 3
a0OpUTEHOM BiH Ma€ BUIILY KUTTECTIHKICTH CBOTO MTOTOMCTBA, a 3aBISKH MOPIIHHOMY
HEpPECTYy HWOro MOJOJAb TMIJJA€TbCS MEHIIOMY BIUIMBY HETaTUBHHUX (DakTopiB
cepenoBuiia. B cBOI uepry, COHAYHUN OKyHb 3aiiMa€ MUIKOBOJAHI MpHOEpekH1
HATYJIbHI JTUISHKA a0OPUTCHHUX BUIB, aKTUBHO CIIOKMBAE Ta BUTICHSAE X MOJIONb.
[IpakTyHO Ha yCiX CTaAIsX PO3BUTKY 1Kpa, TUYMHKU Ta MOJIOb IMEPIIOTO POKY KHUTTSI
€ KOPMOBHMH 00’ €KTaMU JJIsI COHSIYHOTO OKyHs. COHSIYHMIA OKYyHBb — THI3OBUH BUI,
BIH 3aXMIIA€ KJIAJKUA CBOEI 1KpH, IO POOUTH ii MPAKTUUYHO HEJOCTYMHOI B SKOCTI
KOPMOBOI'0 00’€KTY JJIsl 1HIIMX BUJIB. B SIKOCTI MOPIBHSIHO AaBHIX CAMOPO3CEJIECHIIIB
(6ubir 80 pokiB) BUCTYNAIOTh THOJIbKA 3BUYAlHA Ta OMYOK TOHEllb, SIKI BXKE MOBHICTIO
aJanTyBaJMCs J0 YMOB ICHYBaHHS y BOJOCXOBHIIHIA ekocuctemi (rupio Opimi
PO3TaIIOBAaHO Yy 30HI MiAMNipy [[HIMPOBCHKOrO BOAOCXOBHINA). Yce 1€ CBIIYUTH MPO
TPHUBAJIi Ta MOCTIHHI 3MIHH Y 1XTIOIIEHO31, 1[0 TOTPeOy€ MOAAIBIINX, OUIBIII IETATBHUX
MOHITOPUHTOBUX JOCIIIKEHb.
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BucHoBkM. Y pe3ynbTaTi NPOBEACHUX JOCTIHKEHDb MPUOSPEKHUX MITKOBOTHUX
nuistHOK tupna p. Opink y MeXaxX TPHUPOAHOTO 3amoBiTHUKA «JIHIMPOBCHKO-
OpinbChKHiT» BCTAHOBJICHO, IO iXTio(ayHa XapaKTepU3yeThbCS JOCTATHRO BUCOKUM
BUJIOBUM DPI3HOMAHITTSAM Ta BKJIIOYA€ MPEICTABHHUKIB PI3HUX EKOJIOTTYHHMX Ipyl. Y
2024 p. 6yno BigMiueni 10 BuaiB puo, Toal sik y 2025 p. — 8 BUAIB, 110 CBITYUTH PO
HasSIBHICTh MIKPIYHOI TMHAMIKHM BUOBOTO CKJIaTy MPUOEPEKHUX YTPYIOBAHb.

OcHOBYy ixTiolleHO3y (OPMYIOTh BHUJIH, SIKI CTAOUIBHO PEECTPYBAIUCS B O0H/BA
POKM JIOCIHIJPKEHb, a caMe: KpacHOIpKa 3BUYalHA, Kapach CPIOISACTUN, 1MIMIISA
MyXJION[OKA, OMYOK TOHEIh Ta OWYOK MiCOYHUK. J[aH1 BHAM XapaKTepHU3yHOThCS
IMIMPOKOIO €KOJIOTTYHOK IUIACTUYHICTIO Ta 3aTHICTIO ICHYBaTH B yMOBaX 3MiHHOTO
T1POJIOTIYHOTO PEKUMY TPUOEPEIKHUX MIUIKOBO/Ib.

VY Xon1 nocnipKeHb BCTAHOBIICHO HAIBHICTh BUJIB, 1110 MAIOTh OXOPOHHUHN CTaTyC
BiamoBigHo a0 Jlomarky III BepHchbkoi KOHBEHINi, 30KpeMa: BIBCSHKH, Tipyaka,
IIUIABKHU, 1IJIUIIl ITyXJIOIIOKOi, OMYKa IICOYHMKAa Ta OMYKa I[yI[MKa 3aXiJTHOTO. Ix
NPUCYTHICTh TMIATBEP/KYE BAXKIMUBE TMPUPOTOOXOPOHHE 3HAYEHHS MPUOCPEKHUX
IUISTHOK THpia p. Opiib K MiCLs ICHYBaHHSA a0OpUTeHHOI 1XTiO(hayHH.

Takox y cknaal ixTiopayHH BHSBICHO 1HBa3MBHI BHIHU, 30KpEMa, Kapach
CpiOISICTUH Ta COHAYHUN OKYHb, IKI HEraTUBHO BIUIMBAIOTh Ha a0OPUTre€HHI BUAN pUO
HUIAXOM TPO(IYHOI KOHKYPEHIIii, CIIO)KUBaHHS Ta BUTICHEHHS MOJIOA1 3 TPUOEpEKHUX
HaAryJIbHUX JIUISHOK. YC€ 1Ie, a TaKOX HAasBHICTh CaMOPO3CEJNEHIIIB, a CaMe TIOIbKU
3BUYAHHOI Ta OMYKa TOHIS, CBIIYUTH MPO MOAAIBIINEC 3MIHU CTPYKTYPH IXTIOIIEHO3Y
JTOCHTIKYBaHOT TUISTHKH.

OTpumani pe3yabTaTd MIATBEPIKYIOTh HEOOXITHICTh MOAAIBIIOTO MPOBEICHHS
MOHITOPUHTOBHUX 1XTIOJIOTIYHUX JOCTIDKEHh y MeXax IPUPOTHOTO 3aroBiIHUKA
«JIHIMpoBChKO-OpiNbChKUI», OCKUIBKM HaBITh HE3HA4YHI 3MIHHU T1POJIOTIYHOTO
pEXKUMY Ta TOIMIUPEHHS 1HBa3UBHUX BUIIB MOXYTh CYTTEBO BIUIMBATU HA CTPYKTYpPY
puOepeKHUX IXTIOMEHO31B TUPIOBOI TUIsTHKH p. Opisib.

Cnucok Jireparypu

1. bonmape Jl. JI. CyuacHuiéi craH 30epexeHHS PIAKICHUX MPeICTaBHUKIB
ixTiopayHu y BOAOWMAxX MPUPOAHOrO 3amoBiHHMKA "JHIMPOBCHKO-OpUIbCHKUI".
Zoocensis—2017. biopi3HOMaHITTS Ta poJib TBapUH B eKocucTemax: Mmarepianu [X
MixunapoaHoi HaykoBoi kKoH(pepeHiii. Jninpo, 20-22.11.2017 p. C. 37-39.

2. boupapes M. JI., Kouer B. M. Cran ixTioneHO3y HPHUPOJHOIO 3aroBiHHUKA
" THimpoBCchbKO-OpinbChKkMii" Ta 3araibHi TeHAEHII #oro po3BuTKy // CyuacHi
npoOJieMr TEOPETUYHOI Ta MPAKTUYHOI ixTionorii: Mmarepianmm XI MixHapomaHOi
1XT10JIOT1YHOT HAYKOBO-TPAKTUYHOI KoH(pepeHiii. JIbBiB, 2018. 34-38.

3. Ko0sxog, /. O., Hoinpkuii, P. O. Oco61mBOCTI MOHITOPHHTOBUX 1XT10J0TTYHUX
JOCIIJDKEHb Y TPU(PPOHTOBUX pErioHaX IiJ 4Yac BOEHHHUX Jii. HaykoBi ocHOBU
30epekeHHsI 010TUYHOI PI3HOMAHITHOCTI: MaTepiasim HaykoBoi koH(pepeHiii (JIbBiB,
18.10.2023). C. 72-74.

4. KonBeHLIsI MpPO OXOPOHY JUKOI (uiopu 1 (payHH Ta NPUPOAHUX CEPEIOBMIILL
icnyBanHs B €Bpori (bepH, 1979 pik). Kuis: Mineko6e3neku Ykpainu, 1998. 76 c.

5. Mertoau i1XTIONOTNYHUX JOCHKEHD: HaBuaapbHui 11ociOnuk / [Tnnunenxo 1O. B.
ta iH. Xepcon: Onmi-Ihtoc, 2017. 432 c.

81



6. Mosuan 1O. B. Pubu VYkpainu (BusHauHuK-10BigHUK). KuiB: 3010Ti BOpoTa,
2011. 444 c.

7. Haka3 MiHicTepcTBa OXOPOHM HAaBKOJWUIHBOTO MPHUPOAHOIO CEpeIoBHUIIA
VYkpainu Big 17.06.2009 p. Ne 313 «IIpo 3arBepakeHHS NEPEIIKiB BUAIB TBAPHUH, L0
3aHOCATHCS 0 YepBOHOI KHUTY YKpaiHU (TBapUHHUUN CBIT), Ta BUIB, 10 BUKIIFOUECHI
3 UepBoHoi kHuru Ykpainu (TBapuHHUI CBIT)».

8. Pomanp A. M., Kynokons 1O. K., Illepbatiok M. M. (2024). PeTpocrniekTuBHMI
anani3 ixrioaynu JlecHAHCHKO-CTapOoryTChKOTO HAIIIOHATILHOTO MPUPOJHOTO MapKY.
Pubococnooapcvra Hayka Vkpainu, 4(70): 4-26.
https://doi.org/10.61976/fsu2024.04.004

9. Xpucros O. O., Kobsaxos J[. O. CydacHi acieKTy MPOBEACHHS 1XTIOJOTTYHUX
TOCHIHKEHB Y TPUPOJ0OXOPOHHUX 00’ ekTax. XV MixkHapoHa 1XT10J10T19Ha HAYKOBO-
npaktuaHa koHpepenitisa, Kuis, 17-19.09.2025. C. 160-164.

10. SSmmma O. 1., Msauun P. C., KoGsxoB JI. O. BumoBuii ckiman ixtiodayHu
npubepexHUX TUITHOK Tupaa p. Opinb. 30ipHUK HayKOBHX Tpalls, 2025. C. 131-135.

KOBYAKOYV D. O., CHRISTOV O. O.
Dniprovsko-Orilskyi Nature Reserve, Dnipropetrovsk Oblast, Dnipro Raion,
territory of the Obukhivka Settlement Council, complex of buildings and structures
No 1 E-mail: kobiakov.d.o@dsau.dp.ua christoff(@i.ua

DYNAMICS OF FISH ASSEMBLAGES IN THE SHALLOW WATERS OF
THE ORIL RIVER MOUTH (DNIPROVSKO-ORILSKYI NATURE
RESERVE)

The study presents a comparative analysis of the ichthyofauna species
composition of the coastal areas of the Oril River mouth within the Dnipro-Oril Nature
Reserve during different observation periods. Ichthyological surveys were conducted
in August 2024 and early September 2025 in shallow littoral zones of the reservoir.
Fish sampling was carried out using a triangular ichthyological hand net with a mesh
size of 3 mm in order to minimize anthropogenic impact on aquatic ecosystems.

During the entire study period, 13 fish species belonging to 7 families were
recorded. In 2024, 10 species were identified, whereas in 2025 their number decreased
to 8 species, indicating interannual variability of the ichthyofauna structure. The family
Cyprinidae demonstrated the highest species diversity. Stable components of the
ichthyocenosis included common rudd, Prussian carp, black-striped pipefish, racer
goby, and monkey goby.

Special attention was paid to species protected under Appendix III of the Bern
Convention. Their presence confirms the significant conservation value of the studied
area and highlights the important ecological role of the coastal habitats of the Oril River
mouth.

The research also revealed the occurrence of invasive fish species, particularly
Prussian carp and pumpkinseed, which may negatively affect native ichthyofauna
through trophic competition and displacement of juveniles from coastal feeding
habitats. The occurrence of self-dispersed species such as common kilka and racer goby
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may indicate further transformations of the ichthyocenosis under changing
hydrological conditions.

The obtained results emphasize the necessity of continued ichthyological
monitoring within the reserve territory, since hydrological transformations and the
spread of invasive species can significantly influence the structure of littoral fish
communities in the Oril River mouth.

KO®OHOB K., ®EJOPEHKO JI. B.,, MUJIEHKO M. B., XY /IS5 FO. M.,
IMOTPOXOB O. C.
InctutyT rigpo6ionorii HAH Ykpainu, npocniekt Bomogumupa IBactoka 12, m. Kuis,
04210, Ykpaina, e-mail: kofonov.k@nas.gov.ua

JANUHAMIKA BMICTY MAJIOHOBOT'O ATAJIBAETTAY B TKAHUHAX
PUB KIVIIUCBKOI'O I'MPJIA TYHAIO B JIITHIM IIEPIOJ

Ckian Ta SKICTb NPUPOJHHMX IOBEPXHEBUX BOJ HIKOJIM HE MOXYThb OyTH
NOCTIMHUMM, BOHM CKJIAJHI, 3MIHIOIOTHCS Y BIJANOBiAL Ha J00OBI, CE30HHI Ta
KJIIMaTUYH1 PUTMH, 3aJI€KaTh B1Jl PIBHOBAry, 1OCATHYTOI M1 (PI3MYHUMH, XIMIYHUMU
Ta 010JIOTITYHUMH YNHHUKAMHU HABKOJIMIIIHHOTO CEPEIOBUIIIA.

JIisIBHICTD JIFOJIMHU CYTTEBO BILUTMBAE HA SIKICTh BOJM, TOPYIIYIOUH ii IPUPOAHUIA
CTaH 1 COPUYMHAIOYM JUCcOallaHC Y BOJHHUX €KOCHCTeMaX. 3a0py/IHEHHS CTIYHUMU Ta
IIAXTHAMU BOJAMH, TECTUIUMIAMHU, IHTEHCUBHICTb  CYJHOIUIABCTBA, a TaKOX
HelpaBWJIbHA YTHITI3allis Ta MOBOJKEHHS 3 BiXO0JaMH € OCHOBHUMHU €KOJIOTTYHUMH
npobJjieMaMu, 1110 BUHUKAOTh BHaAcHiAok Aik mogunau (Potrokhov et al, 2025; Rizzo
M., 2024 ).

[TecTutuau, BayKKi METaIH, ByTJAEBOIHI Ta 1HIT MOTEHIIIHHO MIKITNBI PEYOBUHH,
10 HAJXOASTh Y BOJHE CEPEIOBUINE, MOXKYTh CIIPHUMHATH MUTTEBUI IIKOIOUUHHUN
BILJIUB HAa KUTTEAISUIBHICTD T1IpOOIOHTIB 1 MPU3BOAUTH 10 iX 3arudeni. Opranizm pud
0COOJIMBO Yy TJIMBHMA 10 3a0pyAHHUKIB HABKOJHUIIIHBOTO CEPEIOBHINA, 30KpEMa /10 THX,
10 3/1aTHI aKTUBYBATH eHJioreHH1 akTuBH1 ¢hopmu kucHio (ADK). IlocriitHuii BB
CTpecOopiB pi3HOI TPHUPOAM Ta TOXOKCHHS MOXKE TMPHU3BOJUTH 10 OKHCHOTO
MOIIKOJKEHHS, 1HAyKoBaHoro/iHimioBanoro A®K. Hwxui piBHI 3a0pyaHIoOBayiB
MOKYTh MPU3BECTH JI0 X aKyMYJIAILlil B OpraHax 1 TKaHWHAX puo 1 MaTH I0BFOCTPOKOBI
Hachiaku. KoHTamMiHAaHTH MOXYTh TIOTIM TIOIIMPIOBATHCS 4Y€pe3 KPOBOTIK,
HAKOMUYYBATHUCS B MEBHUX TKAHWHAX Ta BIUTUBATH Ha 010JI0T1YHI MPOIIECH OpraHi3MY:
aKTUBHICTh (DEpMEHTIB, TOPMOHAJIbHY pETYyJAIiI0, a TaKOX CHPUYUHATU
okucHioBabHUM cTpec (OC). OcTaHHIN MOXKe CIIPUUYHHATH MOIIKOHKEHHS KIITUH Y
TaKMX TKaHMHAX, fK T[e4iHKa, 340pa Ta HUPKH, Ta TMOPYIIyBaTH MpPOILECU
ocmoperymsiii Ta guxadds. OC BHUKIMKAETHCS 3MIHOIO BHYTPIIIHBOKIITHHHOTO
OKHCHO-BIJHOBHOIO OajlaHCy: 30UIBIIEHHSM YTBOPEHHS OKCHJAHTIB, 3HUKEHHSIM
AHTHOKCHUJAHTHOTO 3aXKCTy Ta HE3AATHICTIO BITHOBUTH OKCHIATHUBHI TOLIKOKEHHS
(Potrokhov et al, 2025; Rizzo M., 2024 ).

BuxopucranHs GloMapkepiB y JOCHIKEHHAX pUO CTaJ0 METOJIOM OLIIHKHU 3MiH
SIKOCT1 HABKOJIMIITHBOTO CEpPEe/IOBHUIIA, L0 A€ 3MOTY BIJCTE)KYBAaTH BIUIUB CTpEC-
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dakTopiB Ha opranizM. HaitOunpim nmommpeHuMru METOJaMH JUIsl BU3HAYEHHS PIBHS
nepokcuaHoro okucHenHs mimiaiB (I1OJ) y TkanumHax pub, Takux sK MEYiHKA, M’ 53U
a00 KpoB, € CIEKTPO(POTOMETPUYHI METOIH, IO 0A3YIOTHCS HA BU3SHAYCHHI KUJTBKOCTI
NEPBUHHUX 1 BTOPUHHHUX TMPOAYKTIB OKHUCHEHHS, 30KpEMa JI€HOBUX KOH IOTaTiB,
rIAPONEpOKCUIIB JiHiAiB 1 MajgoHoBoro miansaeriny (MJIA). B ocHoBl mMerony
Bu3HaueHHs MJIA nexuTs loro peaxiuis 3 TI00apOITypOBOIO KUCIOTO 1 YTBOPEHHS
3a0apBIEHOr0 KOMILIEKCY (POKEBOI0 MIrMEHTY), IKMUii BUMIPIOIOTH TTpH 532—-535 HM.
OmuiHka HOTo KUIBKOCTI € 0COOJIMBO 1H(POPMATUBHOIO, aJI3KE 11€ META0OJIT € KIHIEBOIO
nankoro I1OJI (Rizzo, 2024 ).

Hocmimkerns O0yno npoBeaeHo B Kimiiicbkkomy rupmai Jlynaro (M. Buiikose) y
yepBHi Ta ceprHi 2023 poky. O6’exkToMm gochipkeHHs Oynu 4 Buau pud: Kapach

cpibmsictuii  (Carassius  gibelio),  kpacHomipka  3Bu4yailHa  (Scardinius
erythrophtalamus), okyHb piukouit (Perca fluviatilis) Ta tuniTka 3pudaitna (Rutilus
rutilus).

3a manuMu Jlep:KaBHOTO areHTCTBA BOJHHUX PECYpCiB YKpaiHW, BMICT HITPHUT-
ioHIB carHyB 0,1 mMr N/aM?, mo BI’STEpPO MNEPEBUILYE TPAHUYHO JOMYCTUMY
kouuenTtpaiito (I'IK cranosuts 0,02 mr N/am? 3riguo 3 (COY-05.01.-37-385:20006).
Ha mnouatrky uepBHsi 2023 poky, Oyso 3adikCOBaHO 3a0pyIHEHHS aKBaTOPii
Hadronpoayktamu (BecHina, 2023), mo 3 BHCOKOI HWMOBIPHICTIO MOXeE€ OYyTH
OB’ si3aHe 3 0OMOBUMHU A1SIMU B PET10HI.

3a0pynHeHHs HaTONPOIYKTaMH, & TAKOK MEPEBUILIEHHS PIBHS HITPUTIB 3r1AHO
JaHuX , BiporiaHo, Moriiu Bukiukatu OC y nociipkyBaHux puO, 110 IPOSBUIIOCS Y
3mini BMicty MJIA (Puc. 1).

Y uyepBHI michs BUSBICHHS MITpyr4oi HapTOBOi TUIIMHM B  aKBaTOpii
criocTepiraBcs MmaBUIeHUH piBeHb MJIA B TKaHMHAX YCIX JOCIHIKYBAaHUX BUIIB PUO
MOPIBHSHO 3 BUMipaMu, ipoBeneanmu y ceprai 2023 poky (Puc. 1).
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Kapace Kpachomnipka OkyHb [nitka Kapach Kpachomnipka OKyHBb [nitka

Puc. 1. Bmict manonoBoro mianmpaerigy B 3s0pax (A) ta neuinm (b) pu6
Kimiiicekoro rupna Jynato. [lani npencrasneni sk M = SD (n = 5-8).

B gepsHi 2023 poxy BMicT MJIA B 3s16pax kapacs (43,52 MKMOJIB/T), KpaCHOIIIPKH
(74,49 MxMmonw/T), okyHs (152,05 Mxmonb/T) Ta mwiitku (72,67 MKMOJB/T) TTOKa3aB
TEHJICHIIII0 JI0 3HWIKEHHS y CephHi (depe3 2 MicsIl Micas IHIOUACHTY): AJIs
KpacHomipku — Ha 22% , okyHa — Ha 52%, a muitku — Ha 23%. [ns kapacs,
HaBMaku, 0yJyo 3adikcoBaHo MiaBUIICHHS KoHIeHTpalii M/IA Ha 30%.
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VY nmeuinni Takox ¢ikcyBaBcs Bucokud BMIicT MJIA Ha MoMeHT ikcairii
3a0pynnennss Hadronpoaykramu: 84,88 MKMOnb/T y Kapacs, 89,92 MKMOIB/T y
KpacHoripku, 145,16 MkMoinb/T B okyHs Ta 169,32 MKMOJIB/T y TITITKH, 1[0 3HU3UBCS 3
yacoM Ha 18%, 62%, 45% Tta 45% B1AIOBIIHO.

[{ikaBo, IO OKYHb Ta IUNTKA MaJH BUILY BUIOBY YYTJIUBICTh 10 3a0pyHEHHS:
nokazHuku MJIA y Hux Oyiu BUIIMMH, HIXK Yy Kapacs Ta KpacHomipku. Lle moxe 0ytu
noB’si3aHe 3 TuM, 1o, 3rigHo 3 ganumu JIb3 (Becnina, 2023), npoOu AOHHUX
OpraHi3miB, BIIIOpaHi B KBITHI, CBIJ4aThb MHPO 3HAYHE CKOPOUEHHS MOJIOCKIB 1
3a0pynHenHs Hadronponyktamu. [lmiTka sik OeHTOdar Ta OKyHb SIK XMXKaK uyepes
XapUyoOBUM JIAHIIOI MOTJIM 3a3HABAaTU JIOJIATKOBOI'O BIUIMBY 3a0pYyJIHEHHS, IO
BijloOpasuiiocss B 3MiHax BMICTY MJIA Ta IHIIMX MOKa3HUKIB 3T1IHO 3 OTPUMaHUMH
nanumu (Potrokhov et al, 2025).

BusiieHo BupakeHy dYacoBy Ta BuAocmenudpidyHy BapiaOCNbHICTh BMICTY
MaJIOHOBOTO MIaJIbJET1Ay B 3510pax 1 MediHii JochipKyBaHuX BuAiB pub Kimiiickkoro
pykaBa Jlynato. ¥ cepmai BMicT MJIA 3HIKYyBaBCsl B MEUiHIN BCIX JOCHTIKYBAHUX
BU/1B Ha 18—62%, a B 310pax KpacHOIIPKH, OKYHs Ta IUTITKU — Ha 22—52%. Bognouac
y 340pax Kapacs cpiOisCTOro crocTepirajiocs MiABUIIEHHS Moka3Huka Ha 30%, 1o
CBI/IYMTH MPO BIIMIHHOCTI TKAHUHHOI Ta BUJI0BOI TuHamiku npoueciB [1OJI.

Haiipumuii BMict MJIA y 4epBHiI BcTtaHoBieHO B 310pax (152,05 Mkmonb/T),
NeYiHIl OKyHsl piukoBoro (145,16 MkMoJIb/T) Ta meyiHul IUIITKY 3BUYaiiHoi (169,32
MKMOJIB/T). 3arajibHa TEHJEHIIsI J0 MoJanbInoro 3HwkeHHs MJIA y OuibiiocTi
JTOCIIDKEHUX BUJIIB 1 TKAHUH MOXKE CBIITUUTH TIPo TociabieHHs inTeHcuBHOCTI [10J1
YIPOJOBXK JTOCIIIKYBAHOTO TIEPIOTY.

Busisnena auHamika 30irajiacs B yaci 31 3MIHAMHU E€KOJOTIYHUX YMOB Y
nocpkeH i aurstaii JyHaro, ne 6yi1o 3apeecTpoBaHO MiABUIICHUH BMICT HITPUTIB Ta
MOB1OMITSIITIOCS TIPO 3a0pyaHeHHs HadTonmpoaykTamu. [Ipote Hecienmdiuricts MJIA
K OioMapkepa He J03BOJIsi€ 0e3MocepeHbO MOB’ I3yBAaTH BCTAHOBIICHI 3MIHM 3 €O
okpemoro 3a0pyaHtoBada. OTpuMaHi pe3yJabTaTH MiATBEPIKYIOTh JOIIIBHICTD
BuKopucTtaHHs MJIA 4K OJHOTO 3 KOMIIOHEHTIB KOMIUIEKCHOTO MOHITOPUHTY
(1310JI0T1YHOTO CTaHy pUO Yy MPUPOJHUX BOJIOMMAX 3a O10XIMIYHUMHU MTOKAa3HUKAMH.
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POTROKHOV O.
Institute of Hydrobiology, National Academy of Sciences of Ukraine,
Volodymyr Ivasiuk Ave 12, 04210. Kyiv, Ukraine, kofonov.k@nas.gov.ua
SEASONAL DYNAMICS OF MALONDIALDEHYDE CONTENT IN
FISH TISSUES FROM THE KILIA MOUTH OF THE DANUBE RIVER
UNDER ANTHROPOGENIC IMPACT

A petroleum product spill in the Kiliya mouth of the Danube River (Vylkove) in June
2023 induced severe oxidative stress and lipid peroxidation across freshwater fish
populations. Malondialdehyde (MDA) tissue concentrations served as a key biomarker for
evaluating this toxic load. Extreme post-spill MDA values peaked in the gills (152.05
umol/g) and liver (145,16 umol/g) of Perca fluviatilis and the liver of Rutilus rutilus
(169,32 umol/g). Conversely, the lowest initial gill MDA value was recorded in Carassius
gibelio (43.52 umol/g). By August 2023, tissue MDA levels generally declined across
most species (e.g., liver MDA dropping by 62% in Scardinius erythrophthalmus), except
for Carassius gibelio, which showed a 30% increase in gill MDA.

JIEIIEXA A.L
JlepxaBHa yctaHoBa «IHCTUTYT MOpchKoi OloJorii» HamionanbHO1 akagemii HayK
VYkpainu, Byn. ITamiiiceka, 37, M. Oneca, 65048, Ykpaina, e-mail:
makiiash 1 @gmail.com

PI3HI ACIHEKTHU BIOJIOTI'II TA EKOJIOI'II PIYKOBOI KPEBETKH
SINIOHCHKOI MACROBRACHIUM NIPPONENSE Y BOIOUMAX PI3HOI'O
TUITY NIBJAHS YKPATHA

PiukoBa kpeBeTka simoHCbka Macrobrachium nipponense — 1HBa31WHUM
CX1IHOA31MChKUI BUJ, SIKMI yCHIIIHO HAaTypali3yBaBcs y Bojgonmax [liBans Ykpainu
Ta Ma€ 3HAYHUH €KOJIOTTYHHUH 1 TOCTIOIaPChKUH TTOTEHITIAI.

[Tpupomumii apean BUIY OXOIUTIOE AENBTH W HWKHI Tewil pidok SAnonii, Kopei,
Kurato, TaiiBanto Ta M'ssumu. [lepina inBa3uBHa nomysiiist 3’ sBuiachk y 1980-x pokax y
KydyprancpkoMy BOZOCXOBHILI, 3r0JI0OM BUJI TOIMIKpUBCs 6aceitnamu J{HicTpa Ta [yHaro,
OXOIUTIOIOYM TIOHM3351 PIYOK, JIMMAHH 3 COJIOHICTIO 1,5-6%0 Ta IpIiCHOBOMHI IISHKA
nenbtu Jynato. B €Bpomt Macrobrachium nipponense Hapasi 3aikCOBaHO SIK
iHBa3iiHuil Bua B Ykpaini, Mongosi, Pymynii, bonrapii, bimopyci, VYropuui,
Himeuunni, Icnanii, a Takox y Cep6ii. MojentoBaHHSI PO3MOBCIOIPKEHHSI TPOTHO3YE
nojaiblry excnancito y IliBHiuHy €Bpomy, 30kpeMa 10 Kpaid bantiicbkoro perioy, 10
2050 poky uepe3 3MiHU KJIiMaTy (TIABUIIICHHS TEMIIEPATypU Ta 3MiHY PEXKHUMY OITaJIiB).
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MopdomeTpuyHi  JOCTIUKEHHS IOKa3ajad, M0 HAWOUIBII  CTa0lIbLHOIO
MOP(OJOTIYHOIO O03HAKOI € KUIbKICTh 3yOmiB poctpymy: 11-19 nmopcambuux (y
cepeanboMy ~13) Ta 2-5 BeHTpanmbHuX (=3) 3yOIliB, 5IKI HE MalOTh CTATUCTUYHO
3HAYYIIMX BIAMIHHOCTEH MIXK CTaTsIMU Ta C€30HAMH, TOJ1 SIK JIOBXKMHA T1JIa, Maca Ta
JOBXMHA JIPYTUX TIEPEOMOMIB BHUSBIINCH 1HPOPMATUBHUMH IS TOMYJISIIHHOTO
MapKyBaHHA. BHSBIEHO 130METpUYHMI THII POCTY, XapakTEpHUN s BUAY;
koedilieHT aerepMiHamii st camuib y p. Hdynaih Bummii (R*=0,95-0,96), Hix y
HatuBHomy apeanm (R*=0,64-0,83). CrateBuil IuMOp(i3M BUpaKEHHI: caMill
nepeBaxaroTh 3a po3Mipamu (noBxkuHA A0 106 MM, maca no 12,7 r) mopiBHSHO 3
camutsimMu (10 94 Mm, 9,5 1), a TOBXKHUHA IPYTUX [IEPEOTIOIIB y caMIliB MOXe B 1,5 paza
NEePEBUIIYBATH JOBXWHY Tu1a. HalO1abplil 0ocOOMHM BiJ3HAYEHI Y IPICHOBOIHUX
TUISTHKaX nenbTy JlyHaro, 10 MpOTUJICKHE 0 TeHJICHIIW y HaTUBHOMY apeali, Jie
OUIBIII KPEBETKHU TPAIUISIOTHCS Y COJIOHYBAaTHUX BOJIAX.

HepecToBwuii nepion B Ykpaini TpuBae 3 CEpeIMHUA TPABHS JO KIHIIS JTUCTOMAAA
(moHaz 6 MICSIIiB), 110 TOBIIE, HDK Y HATUBHOMY apeaii (SImoHis: 4epBeHb—BEPECEHB ).
[1ik HEepecTy npunagae Ha JIUIEHb—CEPIIEHb, KOJIU 10 85% caMHIlb BUHOIIYIOTH 1KpY.
MinimanbpHa 3apeecTpoBaHa JIOBXKHUHA caMHUIll 3 1kporo y 2025 poiii ctaHoBmiIa 48 MM
(maca 1,34 1), mo menme, Hix y 2022 poui (63 mm, 4,5 T), 110 MOXKE CBIAYUTH PO
aJanTalio 10 TPOMHCIOBOro BuiydeHHs. CaMuill 3/1aTHI J0 KIJIbKOX HEPECTIB 3a
CE30H, 1110 3a0e3Meuye BUCOKY PENpPOYKTUBHY 3/1aTHICTD MOMYJISIIII.

CrateBa CTPYKTypa BHWJIOBY XapaKTE€pPH3ye€TbCS HE3HAUYHUM IEpPEBAKAHHIM
caMmIliB y piuHOMYy BWJIOBI (y cepeanbomy 55%, abo 70-80% ympo1oBx OLIBIIOCTI
cezony). Ilpore mim wac HepecToBoro mnepiony (4epBEHb—KOBTEHb) Yy BHJIOBAaX
JTOMIHYIOThH CaMHIII

Exomnoriuni aganraiii BUAY HiATBEPUKYIOTHCS €KCIIEPUMEHTAIBHUMHU JTAHUMHU:
JUYUHKY (30€a) BWXKHMBAIOTH y jiama3oHi cojoHOoCTi 3—10%0 3 MaKCcUMalbHOIO
BIKUBaHICTIO 46—47%. OnTuManpHa TeMIepaTypa Juisi PO3BUTKY CTaHOBUTH 22-26°C,
MO Y3TO/UKYEThCs 3 ymoBamMu JnwuManiB [liBHiuHOTO [IpmmuopHOMOp’s. AnHami3
aKyMYJISILil BaXKUX METalliB mokasas, 1o Bmict Hg, Cu, Cd, Pb y m'sa3ax abnomena
KPEBETOK 3 YCiX AOCHIIPKEHUX BOJOWM € 3HAYHO HI)KYUM 3a TPAHWYHO JOIYCTHUMI
piBHI BianoBigHO 10 HOpM MO3 Vkpainu Ta FAO/WHO (0,5 mr/kr nns Pb, Cd, Hg).
Busineno kononizamito Biduactux iHYy30pid Zoothamnium sp. Ha TOBEPXHI Tija
KpeBETOK (MEepeBaKHO Ha TMEpeornojax Ta yporoaax) i3 3apaxkeHicTio a0 80%
nociipkeHux ocobun y Cyxomy aumani. MonekyssipHO-(IIOreHeTUYHUN aHaui3
CBITYUTH TIPO a31iChbKe MOXOKEHHS 1TUX emiOloHTIB (Knactep 13 Z. plumula, Z. wangi
3 Kuraro), 110 miakpeciroe pu3uK 3aHECEHHsI TATOTEeHIB Pa30oM 13 1HBa31WHUM Xa3siTHOM.

3anac M. nipponense y Jlynai na 2025 pik omineso B 650 TOHH 3 TEHACHIIIEIO 710
3pocTtaHHs. s MiHIMI3ZaIil NPUIOBY MOJIOAI pUO PEKOMEHYEThCS BECTH BHJIOB Y
nepioJT i3 YepBHS 1O KOBTEHb, BUKOPUCTOBYIOYH MACTKH 3 PO3MIPOM BiUKa 8 MM Ta
O0OMEKHMBIIN 3arajibHy KUTBKICTH 3Hapsiab joBy 3000 ommawmim. [Ipu npomy yacTtka
IPWIOBY 1HIIMX T'iAPOOIOHTIB CTAaHOBUTH 9% 3a uncenpHIcTIO Ta 30% 3a Macoro.

Sk 1HBa31MHUNA BUJI, KPEBETKA CTBOPIOE KOHKYPEHIIII0 MICLIEBUM PAKOMOIOHUM 1
3laTHA MOPYIIyBaTH TPOQiyHI 3B'SI3KM B €KOCUCTEMi. Y 3B'SI3Ky 3 IIUM HEOOXiJHi
Jerajizaiisi MpOMHCIY, PEryJIspHUI MOHITOPUHI CTaHy MOMNYJALIN Ta MOAaIbII
JOCIIKEHHS BIUIMBY BUJIy Ha MICLIEBI eKocucTeMH. BojHouac BUCOKAa BUKUBAHICTD
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JUYUHOK Yy CONMOHOCTI 0 10%o0, MIBUAKUIA PICT Ta IHTEHCUBHA PEMIPOYKIIisl pOOISATH
M. nipponense NEpCIEKTUBHUM 00'€KTOM JIJIsi aKBaKyJIbTYPH B PETI0OHI.
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VARIOUS ASPECTS OF THE BIOLOGY AND ECOLOGY OF THE
ORIENTAL RIVER PRAWN MACROBRACHIUM NIPPONENSE IN
DIFFERENT TYPES OF WATER BODIES IN SOUTHERN UKRAINE

The Oriental river prawn, Macrobrachium nipponense, is an invasive East Asian
species that has successfully become established in the water bodies of southern
Ukraine and continues to expand its range across Europe. The species is characterised
by high reproductive potential: the spawning season lasts for over 6 months, and
females are capable of spawning several times per season. Its ecological plasticity is
confirmed by the survival of larvae within a salinity range of 3—10%o, an optimal
development temperature of 22-26°C, and safe levels of heavy metals in its tissues for
human consumption. Commercial stocks in the Danube are estimated at 650 tonnes for
2025, with an upward trend, making the species promising for aquaculture.
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BIIVIMB AHTPOIIOI'EHHUX YNHHUKIB HA CTAH TA IPUPOJIHE
BIITBOPEHHS IXTIO®AYHHU YKPATHA

Bonni ekocuctemMu VYKpaiHM MaioTh BaXJIMBE €KOJOTIYHE, €KOHOMIYHE Ta
coliayibHe 3HaueHHs. Piuku, o3epa, BOJOCXOBUIIA Ta 1HII BOJIONMU € CEpeIOBUILEM
ICHYBaHHS 3HA4YHOI KUIBKOCTI BHIIB pPHO, SKI BUIIPAalOTh BAXIMBY pPOJIb Y
GyHKIIIOHYBAaHHI BOJIHMX €KOCHCTEM, MIATpUMaHHI Tpo(piuHMX 3B’S3KIB Ta
3a0e3nedeHHl 010J0TIYHOTO pi3HOMAHITTS. IxTiodayHa Oepe ydacTh y TpodidHUX
JAHITIOTaX, PEryJl0€ YUCEIbHICTh BOJHUX OpraHi3MiB Ta 3abe3rnedye MnepeHeceHHs
pEYOBHHM i eHeprii Mmixk kommoHeHTamu ekocucteM (Rudyk-Leuska et al., 2023).

[TpoTarom octaHHIX AECATUIITh BOJIHI €EKOCUCTEMH Y KpaiHH 3a3HAIOTh 3HAYHOTO
aQHTPOTIOTEHHOTO HaBaHTaKeHHS. (OCHOBHUMH aHTPOMOTEHHUMHU YUHHUKAMHU €
3aperyaroBaHHs PIYKOBOIO CTOKY, OYIIBHUIITBO IPeOEIIb 1 BOJOCXOBUIIL, 3a0py/THEHHS
BOJTHOTO CE€peIOBHIIA, HAIMIPHUM BUJIOB Ta aHTPOIIOTEHHO 3yMOBJIEHA €BTPOdIKaIIisl.
[X BIIMB IPU3BOAUTH 10 3MiHHM IiPOIOri4HOTO, TiPOXiMIYHOTrO Ta TEMIIEPATYPHOTO
pEeXKUMIB BOJOWM, JIeTpaallii HepeCTOBUX O10TOIIB, TpaHcPopMallii KOpMOBOi Oa3u Ta
3MIHM BHJIOBOTO, BIKOBOTO i MPOCTOPOBOTO CKIIany yrpynoBaHb pu0. CyKyIHICTbH
3a3HAYCHUX MPOIECIB MOXKE 3HIKYBATU €(PEKTUBHICTh MPUPOJTHOTO BIATBOPEHHS Ta
CIPHATH CKOPOYEHHIO YHMCEIBHOCTI OKpeMHUX momyismii (Zymaroieva et al., 2022;
Rudyk-Leuska et al., 2023).

OpauM 13 HaWOIBII MAcCIITAOHWX AHTPONIOTEHHUX BIUIMBIB € 3apeTyIIOBAHHS
piukoBoTrO CcTOKY. CTBOpPEHHS BOJIOCXOBHIIl 3MIHIOE MIBUIKICTH TeYii, TITMOWHY Ta
IUTONTy MIJKOBOJHUX JUISHOK, XapaKTep TOHHUX BIIKJIAJIB, TEMIIEpATypHUN 1
KUCHEBUI PEXHMH, a TaKOX CTPYKTypy mpubdepexHux OiortomiB. Taki 3MiHH
BIUIMBAIOTh HA CIIBBIJHOIICHHS EKOJIOTIYHUX TPyl puO: YMOBHM ICHYBaHHS HJis
peodinbHUX BHJIB, MPUCTOCOBAHUX A0 TE€Yid, MOXYTh MOTIPIIyBATUCA, TOJII 5K
JIMHO(DUIBHI Ta TEIJIONIOOHI BUIM 3a MEBHUX YMOB OTPUMYIOTH nepeBaru. ['peoi
TaKOX MOPYILIYIOTh MPUPOJIHI IUIAXU MIrpamii pud 1 MOXKYyTh OOMEXYBaTH iX TOCTYII
JI0 HEPEeCTOBMX Ta HAryJIbHUX JUISHOK. 3MIHA TIAPOJOTIYHOTO PEXKUMY OCOOJIHMBO
BaYKJIMBA JIJIS1 BUIB, )KUTTEBUM LIUKJI IKMX TIOB’ SI3aHUM 13 CE30HHUMH MEPEMITIICHHIMU
Ta BUKOpPUCTaHHSAM TeBHUX TutiB HepecToBull (Rudyk-Leuska et al., 2023).

IcToTHUM HacCIIIKOM aHTPONMOTeHHO1 TpaHcdopMallii BOJIONM € aerpajaris
HepecToBUX OiotomiB. CKOpOYEHHS IIJIONI HEPECTOBWIN BiAOYBAETHCS BHACIIJIOK
TIAPOTEXHIYHOTO OYIIBHHIITBA, PETYIIOBAHHS PIYKOBOTO CTOKY, 3aMyJICHHS,
Tpa"cdopMmalrii 3ariaB, 3MiHH POCIMHHOTO TIOKPHUBY Ta MOTIPIICHHS SKOCTI BoAu. J1Jis
6araTpox (GiTOPUIBHUX BUAIB pUO BOJHA POCIMHHICTH € HEOOXIAHUM CyOCTpaToM Asis
OPUKPIIUIEHHS 1KpU Ta BOAHOYAC 3a0e3mnedye YKPUTTS s JUYMHOK 1 MOJIOJ.
3MEHILEeHHS TUIOLII MIJIKOBOAb 1 POCIMHHUX 3apOCTEN, TAKUM YMHOM, O€310CcepeHbO
00MeKy€e MOKIMBOCTI MPUPOAHOTO BiaTBOpeHHs nonyJsuiid (Novitskyi et al., 2024).
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He MeHm BaIMBUM YMHHHUKOM € 3a0pyJHEHHsS BOJHOTO cepenoBumia. Jlo
BOJOWM MOXXYTh HAJXOIUTH OPTaHiuHI PEUOBHMHU, HADTOMPOIYKTH, BAXKKI METAJIH,
MECTULMAY Ta iHII 3a0pyJHIOBAIbHI PEUOBMHH. IXHil BIIMB Moxke OyTH sK
Oe3mocepeIHIM, Yepe3 TOKCHYHY JIIF0 Ha OpraHi3M pu0, Tak 1 OIOCEpPEIKOBAaHUM —
Yyepe3 TOTIpIIEHHS KOPMOBOi 0a3u, KMCHEBOTO PEXKHUMY Ta YMOB PO3MHOKCHHS.
Oco0nuBy HeOe3NeKy CTAHOBUTHh TPUBAJIE XPOHIYHE 3a0pYyJIHEHHA, AK€ HE 3aBXKIU
CIPUYMHSE MacoBy 3arubOeiib pubd, MPOTe MOXKE MOCTYMOBO MOTIPIIYBAaTH iXHIN
(G1310JI0T1YHUNA  CTaH, MOPYUIYBAaTH PO3BUTOK Ta 3HWXKYBATH pPENpPOAYKTUBHUN
noteniian (Rudyk-Leuska et al., 2023).

OxpeMoro TpoOOJEMOI0O € aHTPOIOTeHHO 3yMOBJIEHa €BTpOo(iKallis BOAOHM.
HanxomxeHHs HaAJIUIIIKOBOI KUIBKOCTI CIIONTYK a30Ty Ta (ochopy CTUMYIIIOE PO3BUTOK
GbiTOIaHKTOHY W Makpo(iTiB, 30UIBIIY€E KUIBKICTh OPraHidYHOI PEYOBHHH Ta MOXKE
CIPUYHMHSATH TIOTIPIICHHS KUCHEBOTO pekumy. [lics BigMupaHHs BOJOPOCTEH 1 pOCIIHH
X pO3KJIalaHHsI CYTIPOBO/KY€ETHCSI aKTUBHUM CIIO>KUBAHHSM KHUCHIO MIKpOOpraHi3MaMu.
VY pe3ynpTari MOXYTh BUHHKATH AUISHKH 3 JAC(PIIMTOM PO3YMHEHOTO KHCHIO, IO
0COOJIMBO HETAaTHBHO IMO3HAYAETHhCA HA 1Kpi, JIMYMHKAX Ta Mool pud. EBTpodikaris
TaKOK 3MIHIOE KOPMOBY 0a3y Ta Tpo(iuHi 3B’SI3KM Y BOJOKWMAX, CTBOPIOIOYH NEpEBaru
JUI OJHUX BUIB 1 OTIPUIYIOYM YMOBH ICHYBaHHS A/ 1HIIUX (Zymaroieva et al., 2022).

BaxxnuBe 3HauU€HHS AJIs CTaHy 1XTiopayHU Ma€ TeMIIEPATypPHUI PEXUM BOJOMM.
Temneparypa BOau BH3HA4Ya€ CTPOKH JO3PIBAHHS CTATEBUX MPOAYKTIB, MOYATOK 1
TPUBATICTh HEPECTY, LIBUJKICTh PO3BUTKY 1KPH, BUKJIBOB JIMYMHOK Ta PICT MOJIOJI.
BoaHnouac temnepatypHuii pexkuM He € 0e3M0cepeIHbO aHTPOIIOT€HHUM YHHHUKOM, a
HAJCKUTh 110 a0lOTHYHUX (HAaKTOPIB CEpeOBHUINA, HA SKWW MOXKE BIUIMBATH
rOCIO/IapChKa AISUIBHICT JIIOJAMHU. 30KpeMa, 3aperyjloBaHHsl CTOKY Ta YTBOPEHHS
BOJIOCXOBHMII], CKWJAHHS TMITITPITUX BOJA, a TAKOX TJIOOAIbHI KJIIMaTH4YHI 3MIHH
MOXXYTh 3MIHIOBAaTH TEMIIEpAaTypHI yMOBHM ICHyBaHHS pub. 3MiHa TEPMIiHIB
NpOrpiBaHHS BOJMW 37aTHA TMOPYIIYBaTH CHHXPOHHICTh MIX HEPECTOM, PO3BUTKOM
MOJIOZI Ta CE30HHOI TIOSIBOIO KOpMOBHX opradi3miB. [locmimkenns Jlainpa
NOKa3yI0Th, 1110 MOTEIUIIHHA Y MOEJIHAHHI 3 €BTPOPIKall€l0 MO-PI3HOMY BIUIMBAE HA
OKpeMI1 €KOJIOT14HI IpyNH puO, CTBOPIOIOYN CHPUSTIMBIIIL YMOBHU ISl OAHUX BHJIIB T
NOTIPUIYIOUH iX A 1HIUX (Zymaroieva et al., 2022).

CyTTeBHii BIUIMB HA CTaH MOMYJIAIiNA Mae HaAMipHE pUOaTbChKe HABAHTAXKCHHS.
[HTeHCMBHUN BHJIOB 0€3 YypaxyBaHHS BiATBOPIOBAIBHOI 3JaTHOCTI TOMYJISIIIN
OPU3BOJAUTH JI0 3MEHIIEHHS IXHBbOI YHMCEJBHOCTI Ta 3MIHM BIKOBOi MW pPO3MIpHOIi
cTpykTypu. OcoOIMBO HEOE3NMEUHUM € BUIIYUYEHHS BEIMKUX CTATEBO3PLIMX OCOOMH,
OCKIJTbKM BOHO MOYKE€ 3MEHINYBaTH PENPOAYKTHUBHUN TMOTEHIIal MOMyJsii. 3a
TPUBAJIOTO0 HAJAMIPHOTO TMPOMHCIY TOMYJAIIl CTalOTh OUIBII 3aJIeKHUMU BiJ
YCHIIIHOCTI HEPECTY Ta BUXKUBAHHS MOJIOJII OKPEMHX MOKOJTiHb. [loeTHaHHS BUCOKOTO
pUOATBCHKOTO MPECY 3 ACTPAMAIIEI0 HEPECTOBUX O10TOMIB 1 MOTIPIICHHSIM SKOCT1 BOIH
MO>K€ 3HaYHO NOCUJTIOBATH HETaTUBHI TEHACHLIT y MOMyJIsii puo.

[le omuuM 4YMHHUKOM TpaHchopMalii BOJHUX YTPYNOBaHb € MOIIWPEHHS
4yKOPiHUX BUIB. IX M0sBa Ta HOMMPEHHS MOKYTh OYTH OB’ A3aHi 3 FOCIIOAAPChKOK0
TISUTBHICTIO JIFOJIMHU, 3MIHOKO YMOB CEpEIOBUINA Ta MOPYLICHHSIM HPUPOIHUX
KOCHUCTEMHHUX 3B’sI3KiB. UyXOpiaHI BHJIM 3AaTHI KOHKYpYBaTH 3 aOOpUIr€HHUMHU
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pubamu 3a KOPMOBI PECYPCH, YKPUTTS Ta HEPECTOBI JIJISTHKH, a OKPEMI 3 HUX MOXKYTh
CIIOKMBATH 1KY Ta MOJIOJb 1HIIMX BHUIB (Zymaroieva et al., 2022).

OkpeMHM MNpHUKIAJIOM MacITaOHOI AHTPONOreHHOI TpaHcdopMalii BOIHOL
€KOCHCTEMHU cTallo pylHyBaHHA KaxoBcbkoi rpedum y uepBH1 2023 poky. Katactpodiune
3HWKEHHsS. piBHA BoaM y KaxoBChKOMY BOJOCXOBHILI CIHPHUYMHHWIO PI3KY 3MIHY
TiIPOJIOTIYHUX YMOB, BTpaTy 3HAYHOI YAaCTWHU BOJHUX, HEPECTOBUX 1 HAryJIBHUX
010TOIIB Ta 3HAYHI BTpaTH BOJHMX OlopecypciB. TpaHcopmallis €eKOCUCTEMU
KaxoBcbKOro BoJI0OCXOBHILA MPOJIEMOHCTPYBaJIa BUCOKY 3aJI€KHICTb MOMYJISILINA prO Bif
CTaOUIBHOCTI T1IPOJOTTYHOIO PEKUMY, HASIBHOCTI MPHUIATHUX O10TOMIB Ta 30€pekKeHHS
yMOB it pupoHoro BiaTBopeHHs (Novitskyi et al., 2024a; Novitskyi et al., 2024b).

Takum 4YMHOM, aHTPOTIOTEHHUH BIUIMB Ha 1XTiopayHy YKpaiHU Ma€e KOMITJIECKCHUMA
XapakTep. 3aperyatoBaHHs PIYKOBOTO CTOKY, 3a0pyIHEHHSI, aHTPOIIOT'€HHO 3yMOBJICHA
eBTpodikairisi, HaAMIPHUHN BIUJIOB Ta MONTUPEHHS Yy>KOP1AHUX BUIB B3aEMOIIIOTH MIXK
co0010 Ta MOXYTb MTOCHJIIOBAaTH HETaTUBHUI BIUIMB OAMH ofHOro. Hacminkamu Takux
IpoIIeCiB € 3MiHA TIJPOJOTIYHOTO, TEMIEPATypPHOTO Ta KHUCHEBOTO PEXHUMIB,
Jerpajanisi HEpeCTOBUX 1 HAaryJbHUX 010TOMIB, TpaHC(popMallisi KOPMOBOi 0a3u, 3MiHA
BUJIOBOTO Ta TMOMYJSILIAHOrO CcKiIaay IXTiopayHH W 3HMKEHHS €(QEeKTUBHOCTI
OPUPOAHOTO BIATBOPEHHS PHO.

Hns 30epexeHHs MOMyJAlid pud HEOOXiHE 3aCTOCYBaHHS KOMIUIEKCHOTO
€KOCHCTeMHOTO Tiaxoay. OCHOBHUMHU MPHUPOJIOOXOPOHHUMH 3aX0JaMU MaloTh OyTH
CUCTEMAaTUYHUI MOHITOPUHI CTaHy MOMYJSLiii puO, OXOpOHAa Ta BIJIHOBIEHHS
HEPECTOBUX 1 HATYJIBLHUX O10TOMIB, KOHTPOJb SIKOCT1 BOJIHM, 3SMEHIIICHHS HAIXOI>KEHHS
3a0pyIHIOBAJILHUX PEUYOBMH 1 OIOTEHHUX €JIEMEHTIB, MIATPUMAHHS EKOJIOT1YHO
CHPUSTIMBOTO TIAPOJOTIYHOTO PEXHUMY Ta pallioHaJIbHE PETYIIOBAHHS PUOAIbCTBA.
BaxxnuBe 3HaueHHsS TakK0X MalOTh KOHTPOJIb TOMIUPEHHS YYXOPITHUX BHJIIB,
BiJTHOBJICHHSI TIOPYIICHUX BOJHUX €KOCHUCTEM 1 BpaxyBaHHS HACTIAKIB KIIMATHIHHUX
3MiH MiJ Yyac TUIaHyBaHHS TPUPOJOOXOPOHHHX 3aXOIIB.
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THE IMPACT OF ANTHROPOGENIC FACTORS ON THE STATUS AND
NATURAL REGENERATION OF UKRAINE’S FISH FAUNA

Ukraine’s aquatic ecosystems are of great ecological, economic, and social
importance. Rivers, lakes, reservoirs, and other water bodies serve as habitats for a
significant number of fish species that play a vital role in the functioning of aquatic
ecosystems, maintaining trophic relationships, and ensuring biological diversity. The
ichthyofauna participates in food webs, regulates the abundance of aquatic organisms,
and facilitates the transfer of matter and energy between ecosystem components.

Over the past decades, Ukraine’s aquatic ecosystems have been subjected to
significant anthropogenic pressure. The main anthropogenic factors include the
regulation of river flow, the construction of dams and reservoirs, water pollution,
overfishing, and anthropogenic eutrophication. Their impact leads to changes in the
hydrological, hydrochemical, and temperature regimes of water bodies, the
degradation of spawning habitats, alterations in the food web, and changes in the
species, age, and spatial composition of fish communities. Taken together, these
processes can reduce the effectiveness of natural reproduction and contribute to a
decline in the size of individual populations.

MAKCUMEHKO M. JI., BY3EBUY O. A.
[acTuTyT prbnoro rocnogapctea HAAH VYkpainu, Byn. O0yxiBcrka, 135, m. KuiB,
maksmzp@gmail.com, kievskoe23@ukr.net

OCOBJIUBOCTI TPOXOIKEHHA HEPECTOBOI'O CE3ORHY 2026 POKY
Y JHINTPOBCBKHUX BOJOCXOBHUIIAX 30HMU ITOJIICCA TA
JIICOCTEITY

['inpomeTeoposioriuna cuTyaliss Ha BOJHUX OO0'€eKTax y mMepiIiid MOJOBUHI
Oepe3nst 2026 p. cIpUYMHHIIA YTOBUIBHEHE CKPECAHHSI KPWUTH, 1110, CBOIO Yepry,
3YMOBUJIO 3aTPUMKY MPOTpaBaHHS BOAM JO0 aKTUBHUX TEMIEpaTyp, SKi 1HIIIIOIOTh
MIATOTOBKY TUIJIHUKIB 7O HEpecTy. XiJa TeMmmeparypu Boad B Oepes3Hi
XapaKTepu3yBaBCs JTOCTOBIPHO HIKUMMH (Y MOPIBHSHHI 3 cepeHh00araTOpIuHUMH )
3HAYCHHSIMH.

Sxmo y MUHYJI POKM HEPECTOBA aKTUBHICTH IMyKHA PO3MOYMHAIACH B KIiHIII
JIOTOT0, TIPH IBOMY Y JOCTIPKEHUX BOJHHUX 00'€KTaX BIAMIYAIUCH IUTLIHUKH ITYKH
3 roHanamu VI cranii 3pinocti, To y 2026 p. mepiuri ctaOiibHI 03HAKH HEPECTOBOI
AKTUBHOCTI IIYKH OyJIM BiIMIY€HI JIUIIE B CEpeIMHI Oepe3Hs, MPU IbOMY CTAaHOM Ha
apyry nekany oepesss nuie 20 % o0CcTexeHUX UL AHUKIB LIbOTO BUAY Majld TOHAIU
V cranii 3pinocrti, Toxai sik 80 % - IV cranii 3pinocri.
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[I1igHUKKA 1HIIMX pPAaHHBOHEPECTYHOUHMX BHUIIB (OKYHb, IUTITKA, OIlJIM3HA)
xapaktepusyBanuch ronanamu Il ta IV cranii 3pinocri. [IpoananizoBani ocoouHu
OKYHS XapaKTepu3yBaJuCh HACTYITHUM PO3IO1JIOM 3pLI0CTI ToHaA: camulil — 29 % -
III cranis 3pinocTi, 71 % - IV craais 3pinocti; camui — 14 % - III craais 3piunocTi, 81
% - IV cragis 3pinocti, 5 % - IV-V cranpis 3putocti. Jljisi MIITKM BCTaHOBJIEHA
aHaJOrYHa KapTUHA — CTAHOM Ha TPEeTIo Aekany Oepesns 25 % mns 25 % camuib Ta
40 % camuiB Oynu xapaktepHi roHagu Il cranii 3pinocti, ocoounu IV-V cramis
3putocTi He 3adikcoBaHi. O3HAaK MEpPEexXOay /10 HEPECTOBOrO CTaHy 1 MacoOBOTO
YTBOPEHHS CTa0UIbHUX HEPECTOBUX CKYMUYEHbB SIK OKYHSI, TaK 1 IUTITKU B TPETIN AeKaIl
Oepe3Hs He BIIMIUCHO.

[IpoananizoBaHi 0COOMHM OUTU3HU XapaKTEPHU3YBAITUCh HACTYITHUM PO3IIOIIJIOM
3putocTi roHaa: camui — 44 % - 111 craxis 3pinocti, 56 % - -1V cramis 3pinocri.

Takum 94MHOM, CTAHOM Ha KiHEIb Oepe3Hs cepe/l paHHLOHEPECTYIOUNX BUIIB prUO
JOCIIKEHUX BOJTHUX O0'€KTIB Oe3mocepenHsi MIArOTOBKA 10 HEPECTy BiaMiueHa
JIUIIE JUIS ITyKH, CTaH TOHAJ| IHIIMX BUIIB CBIIYMB IIPO BIJICYTHICTH IIEPEIyMOB IS
POSIBU TIEPEAHEPECTOBOT aKTUBHOCTI B HaWOIMXKYUU mepiosl. 30Kpema, cepeaHii
KOe(IIIeHT 3pUIOCTI TOHAA y CaMUllb OKYHsI OyJM MEHIIMMHU 3a HOpPMaJlbHi JIJIsi
nepeaHEPECTOBOTO CTaHy 1bOro BUAy Ha 22,8 %; mmitku — 29,3 %.

CraHoM Ha MOYATOK TPaBHS BIAMIYEHO TMOBHE 3aKIHUEHHSI HEPECTY JIMIIE s
O1IM3HM; cepea 00CTeKEeHUX IIITHUKIB OKyHs 17,9 % manu ronaau Ha [V-V cranii
3pinocti. Ha BigMiHYy BiJi MUHYJIOTO POKY, KOJIU 0 TIOYATKY TPaBHs BiJHEPECTYBaJO
70 % mmitku, cranoM Ha 01.05.2026 p. MIIIHUKK IUIITKA Y BOJOCXOBHUIIAX 30HH
[Tomices Ta JlicocTeny XapakTepu3yBaJMCh HACTYITHUM PO3MOJLIOM 3p1IOCTI TOHA:
camuti: 25 % - IV cragis 3pinocti; 66 % - IV-V cranis 3pinocti, 6 % - V cramis
3pinocti, 3 % - VI cramis 3pinocti; camii — 73 % - [V-V cranis 3pinocri, 25 % - V
ctamis 3pinocti, 2 % - VI cranmist 3pinocti, TOOTO 3ami3HEHHS] TEPMiHIB MacOBOTO
HEPECTY OCHOBHUX PAaHHBOHEPECTYIOUMX BHJIIB Y MOTOYHOMY POIIi CKJIaja HE MEHIIE
15 n16. Ha mouatky TpaBHs (Temmeparypa BOIM y BojocxoBuiiax ckmana 8-11°C
npotu cepeanbodararopiunux 13-16°C) 86,2 % i qHUKIB JisIa XapaKTEPU3YBAIUCH
roHagamu IV craaii 3pinocti, TOOTO MOYATOK MAacOBOTO HEPECTY LLOIO BUJY TAKOX
MOMITHO 3CYHYBCH.

MacoBuit HepecT Jisiia y OUIBIIOCTI THIMPOBCHKUX BOJOCXOBHIL BiIOyBaBCS Y
Ipyriil fexanal TpaBHA npu temmeparypi Boau 13- 15°C; cranom Ha 15 TpaBHA
TUTITHAKY JISIIIIa XapaKTepU3yBaJuCh TOHAIaMU Ha HACTYITHUX CTalisx 3pijocti: 47 %
- IV cranis 3pinocti; 29 % - [V-V cragis (nepexin no Hepecty), 24 % - VI cranis
3pinocti. [Ipu 1bOMy y TOTOYHOMY POIIl HE CHOCTEPITAIIOCh MMOMITHOTO PO3IUICHHS
JISITIa Ha HEPECTOB1 PacH 3 PI3HUMHU TEPMIHAMU TIXOTY.

[TniaauKY MIiTKH cTaHoM Ha 15 TpaBHs Oynu npenctaBieHi ocoounamu: 13 % -
3 roHagamu Ha 1V cranii 3pinocrti; 33 % - 3 ronagamu Ha V cramii 3pinocti, 54 % - 3
roragamu Ha VI cTazii 3piyocTi.

[Inigauku cygaka Oy mpeacTaBieHl ocoOMHaMu 3 ToHajnamu Ha [V-V cranii
3pUIOCTI.

Bci nmpoananizoBaHi MJIIJHUKA OKYHSI XapakTepu3yBaiuch ronagamu VI cramuii
3pUIOCTI.
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OauHWYHI €K3eMIUIAPH  IUIOCKUPKH 31 3pUIMMH CTaTeBUMHU MPOAYKTaAMHU Y
JTHITTPOBCHKUX BOJOCXOBHUIIAX 3a(hiKCOBaHI B TPETiH A€Kasl TpaBHS MPU TeMIIepaTypi
Boqu 17-19°C, ctanoM Ha 25 TpaBHS PO3MOJILI iX TOHAJT 3@ CTAI€0 3PLIOCTI CKIA/IaB:
69 % - VI cranis 3pinocrti; 25 % - [V-V cranis (nepexin g0 Hepecry), 6 % - VI crauis
3pLUIOCTI.

TakuM 4YMHOM, y JOCHIPKEHUX BOJHUX O0'€KTax CIOcTepiragach 3aTpUMKa
HEpecTy Mg OUIBIIOCTI MPEACTAaBHUKIB iXTiopayHH, BETUYMHA SIKOT MOXEe OyTH
ormineHa B 10-15 ni6. OCHOBHOIO MPUYUHOIO 1HOTO SIBUINA CHiJ] BBaXKaTH
YHOBUIbHEHUI HAO1p IUIIHUKAMU aKTUBHUX TEMIIEpaTyp MPOTAroM Oepe3Hs-KBITHS
JUISL OCTaTOYHOTO JIO3pIBaHHS CTATEBMX MPOJIYKTiB. MacoBi sBuUIIa pe3opOIlii ikpu Ta
1HIIT HACIIIJIKK HE3aI0BUTFHUX YMOB HepecTy y 2026 polli He BiIMIUCHI.

MAKSYMENKO M. L., BUZEVYCH O. A.M.
Maksymenko maksmzp@gmail.com, Buzevych O. kievskoe23@ukr.net Institute of
Fisheries NAAS, Kyiv

PECULIARITIES OF THE 2026 SPAWNING SEASON IN THE DNIPRO
RESERVOIRS OF THE POLISSIA AND FOREST-STEPPE ZONES

The peculiarities of the course of fish spawning period in reservoirs in 2026 were
analyzed. The first signs of spawning activity of pike were recorded only in the middle
of March, while perch, roach and asp still did not form stable spawning aggregations
at the end of March. The beginning of mass spawning of bream fell on the second
decade of May. In general, spawning delay for the majority of studied species was
about 10—15 days compared to typical terms. The main factor in the change in spawning
phenological terms was determined to be the insufficient accumulation of active
temperatures in March—April.

MAPEHKOB O. M., KYPYEHKO B. O., HECTEPEHKO O. C., BOPOBHUK 1. 1.
JIHINpOBCHKUI HalllOHANBHUH YHiBepcuTeT iMeHi Onecs ['onuapa, npocn. Haykwu, 72,
M. J{ninpo, 49010, Ykpaina, e-mail: gidrobions@gmail.com

IXTIOJTOT'TYHA XAPAKTEPUCTUKA IEPIHIOTPABEHCBKOI'O
BOAOCXOBHUIINA TA MOPOOMETPUYHI OCOBJINBOCTI KAPACH
CPIBJISACTOI'O CARASSIUS GIBELIO (BLOCH, 1782)

Masii BOJIOCXOBHINIA CTENMOBOI 30HM YKpaiHW € BaXJIUBUMHU CKJIAJJOBUMHU
perioHansHO1 TifporpadidyHOi Mepexi Ta OJHOYACHO XaPAKTEPHU3YIOTHCS BHCOKOIO
YYTIAUBICTIO 10 3MiH TIAPOJIOTIYHOTO PEXUMY W aHTPOIOTCHHOTO HABAHTAKCHHS.
OcobmmBocti iX Mopdomerpii, BogooOMiHy Ta (opMyBaHHS KOpPMOBOI 0asu
BU3HAYAIOTh CTPYKTYpPY IXTIOLNEHO31B 1 MPOAYKI[IMHUN MOTEHLIaN MOMYJSIii puo.
OpHuM 13 Takux BogHUX 00’ekTiB JIHImponeTpoBchKoi obacTi € IlepmoTpaBeHchke
BOJIOCXOBHIIIE, iXTiodayHa sIKOoro (hopMyBajacs B yMOBaxX TPUBAJIOTO 3apEryJIIOBAHHS
PIYKOBOTO CTOKY Ta rOCMOJAPChKOTO BUKOPHUCTAHHS.
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[lepmoTpaBeHcbke BogocxoBuile ctBopeHe y 1960—-1963 pp. y HuxHIN Tedii p.
Camotkanb — mpaBoOepexHoi nmpuToku JIHINpa, 3 METOI PETYJIIOBAHHS PIYKOBOTO
CTOKY, 3aI00IraHHs MMaBoJIKaM 1 MIATOIUIEHHIO MPWIErIuX Teputopii. Bomocxosuie
posramosane npuGmusHo 3a 10 kM Big rupma p. Camorkade. Moro mioma npu
HOPMAaJILHOMY MiAIMpHOMY piBHI cTaHOBUTH 150,4 Ta, 06’eM — 6au3bko 3,0 MiH M3,
noBxkuHA — 1,2 kM, cepenns mupuHa — onu3bko 0,3 kM, cepenus raubuna — 3,0 M,
MakcuMajibHa — 710 4,0 M.

®opmyBanHsa ixTioayHu IlepmioTpaBeHCHKOTO BOJOCXOBHUINA IOB’s3aHE 3
ixTioieHo3oM p. CaMOTKaHb Ta CyMDKHMX BOJHHMX 00’ekTiB Oaceiiny /[uimpa. o
3aperyJitoBaHHs BOJIOTOKY Ta y TEPIi POKH TICIsI CTBOPEHHS BOJOCXOBHIIA JUISI .
CamoTkanb 1 mpuwiernux IUITHOK HaBoawiocss 33 Bumu puO. Ilicns crBopeHHs
BOJIOCXOBHINIA  BifOysacs cyTreBa mnepeOymoBa ixTioneHo3y. Ckoporuiacs
IPEICTAaBICHICTh PEOMUIBHOTO KOMIUIEKCY, 30KpeMa sUIblisl, TOJIOBHS, TMiycCTa,
OUCTPSHKY, MIYKypa, MAPEHU Ta 1HIIMX BHUJIIB, HATOMICTb 3pOCia poJib JIIMHODITBEHIX
Ta eBpuTomHMX GopM. Y ckimami ixtiopayHu BOJOCXOBHUINA 3a MaTepialaMH
nociikers 2026 p. peectpyBanucs miaitka Rutilus rutilus, xpacHomnipka Scardinius
erythrophthalmus, nsm Abramis brama, wopon Cyprinus carpio, Kapaci: Kpach
3Buvaiauil Carassius carassius, xapach cpiomsictuil Carassius gibelio Ta ix r10puam,
nuH Tinca tinca, Tipyak eBponecbkuil Rhodeus amarus, munaska 3sudaitna Cobitis
taenia, com eBponeicekuit Silurus glanis, myka Esox lucius, okynb Perca fluviatilis, a
TaKO POCIUHOIIHI puOH — OUTHii TOBCTONOOUK Hypophthalmichthys molitrix Ta O1mui
amyp Ctenopharyngodon idella. Takum 4WHOM, Cy4acHHH 1XTIOKOMIUJIEKC BOJOWMU
Ma€ TMEepPeBaKHO NIMHOMUILHUN XapakTep, a HOro (QopMyBaHHS BU3HAYAIOCS SIK
IPUPOAHUMH MPOIECAMH, TaK 1 MOTIEPETHIMH 3aX0JaMU 13 3apUOJICHHSI.

OcoOnuBe Mmicie B iXTiONeHO031 nocinae kapach cpiomsictuit C. gibelio (Bloch,
1782). Bunm xapakTepus3yeTbCs BHCOKOIO EKOJIOTIYHOIO IIIACTUYHICTIO, IUPOKUM
CIIEKTPOM KUBJICHHS, 3JATHICTIO 3aCesTH PIi3HI THUNU OI0TOmB Ta €(PEKTUBHO
BiJITBOPIOBATHCS B YMOBaX TpaHC(HOPMOBaHUX BOAoWM. MopdosoriyHa miacTuaHICTh
C. gibelio Moxe TpPOSBAATUCS y BIAMIHHOCTAX MPONOPLid 1 (popMu Tima MIXK
NOMYJISILISMH, 1110 ICHYIOTh 3a PI3HUX TAPOJOTTYHUX 1 TpodiuHmX yMoB (Diirrani et al.,
2023).

VY IlepuioTpaBeHCHbKOMY BOJOCXOBHIII Kapach CpiOJISCTUN HajexaB [0
JIOMiHAHTIB NPOMHUCIIOBOI YacTHHM ixTiopayHn. Moro yacTka 3a YMCENBHICTIO Y
KOHTPOJBHUX CITKOBHMX yjoBax crtaHoBuia 52,12 %. Po3paxyHKOBUM MPOMHCIIOBUN
3amac BUIy OlliHIOBaBcs y 14,2 T, abo 6mm3pko 60 % CyMapHOTO pO3paxyHKOBOTO
3armacy OCHOBHMX MPOMUCIOBHX puO BOJOWMH, a PHOOMPOTYKTUBHICTh 32 KapaceM
cpibmsictum — 72,15 kr/ra. Bucoka 4iCeNnbHICTh ILOTOJIITOK — Yy cepennbomy 198,12
ek3./100 M? npubepekHUX O10TOMIB — CBITYWIIA TIPO CIPUSITIUBI YMOBU MPUPOTHOTO
BiJITBOPCHHS BUTTY.

MerToro gocnipkeHb OyI0 OIIHUTH PO3MIPHO-MACOBI Ta OKpeMi MophoMeTpuyHi
XapaKTepUCTHKU Kapaca cpibmsictoro [lepmoTpaBeHCHKOrO BOAOCXOBHINA Ta
OpOBECTH MOPIBHSAHHA 3 BHUOIpKow Buay 13 Camapchkoi 3atoku [[HIPOBCHKOIO
BOJIOCXOBHIIIA B paiioHi c. HoBoceniBka.

MopdomerpuyHuii anaii3 MPOBOAMIM 32 3aTrAIbHONPUNHATUMH 1XTI0JIOTTYHUMHU
nigxoaamMu. Y pub BU3HauYamu aOCONIOTHY AOBkUHY Tina (L), cTaHmapTHY JHOBXHHY
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(1), moBxkuny ronosu (c), HaiOUIBITY BUcOTy TU1a (H), 06xBart Tina (O), iHAUBITyaIbHY
macy (m) ta crtath. Bubipka 3 IlepmoTpaBeHCHKOro BOAOCXOBHIA BKiIOYana 14
0COOUH Kapacsi cpioysICTOro BiKoM 6+, 3 sikux 8 caMuilb Ta 6 caMmitiB. JJisi MOPIBHSHHSA
BUKOPHCTAHO aHAJIOTIYHUI MacuB MOPGOMETPUYHHUX AaHUX 16 0cOOMH BikoM 6+ i3
Camapcekoi 3aToku B paitoni ¢. HoBoceniBka, cepen saxux 11 camuils Ta 5 camiis.
Koedimient BrogoBanocti 3a OyIbTOHOM BU3HAYAIM 3a CIIBBIJHOIIEHHSIM MacH Ta
CTaHJapPTHOI JOBXKWHHU Tija. Pe3ynbTaTil HAaBEICHO SIK CEPEHE 3HAUCHHS + CTaHapTHA
noxu6Oka. OCKUIbKM YacTUHA MOKA3HUKIB HE BIAMOBIIAIa HOPMAJIbLHOMY PO3IOILIY,
MIXBUOIPKOBI BIIMIHHOCTI oOuUiHIOBaiIM 3a U-kputepieM Manna—YiTHI npu piBHI
3HauymocTi p<0,05.

AOcoiroTHa T0BXKMHA Kapacs cpiosictoro 3 [lepioTpaBeHCHKOTO BOJOCXOBUIIA
konuBanacs Bix 29,5 go 38,0 cM 1 B cepenHpoMmy craHoBuiaa 32,36+0,75 cwm.
CrangapTHa JOBXHMHA 3Haxojawiacs B Mexax 24,5-32,0 c¢cM Ta cTaHoBWJIa B
cepeaabomy 26,89+0,64 cm. CepeaHs 1OBXKHMHA TOJIOBH JopiBHIOBana 6,61+0,27 cwm,
HaiOpma Bucota tia — 11,96+0,30 cm, obxBat — 29,07+0,73 cMm. InnuBinyanpHa
Maca pu6 BapitoBaia Big 512 1o 1150 r, a cepenne 3HaueHHs: cTaHOBUIIO 685,9+55,2 .

VY Bubipmi 13 CamapchKoi 3aTOKM a0OCOJIIOTHA JIOBXKHMHA Kapacsl OyJjia CyTTEBO
MeHIor — 23,16+0,31 cM npu aianazoni 21,0-26,0 cMm. Cepeansi cTaHaapTHA TOBXKUHA
cranoBuna 19,09+0,24 cMm, noskuHa rojiopu — 4,84+0,09 cm, HaliOLIbIIIA BUCOTA Tija
—8,16+0,12 cm, ooxBat — 17,56+0,25 cm. Maca ocoOuH KoJimBanacs B Mexkax 167-276
I 1 B cepelHboMY cTaHoBmia 211,4+7.4 r.

Takum uywmHOM, pubUM y gociipkeHid BuOipimi 3 IlepmoTrpaBeHCHKOTO
BOJIOCXOBHIIA OyJM B cepequbomy Ha 39,7 % OutbuMu 3a aOCOIIOTHOIO IOBXKUHOIO
ta Ha 40,8 % 3a cTaHIapPTHOIO TOBKHUHOIO, a X cepeHs Maca Oyna y 3,24 pa3a BUIIIOO
nopiBHsHO 3 BUOIpKo0 13 Camapchkoi 3aToku. BinMiHHOCTI 3a aOCOJIOTHOIO 1
CTaHJAPTHOIO JOBXXHHOIO, JOBXHHOIO TOJIOBH, BUCOTOIO, OOXBAaTOM Tijla Ta Macolo
Oymu cratuctnyHo 3Hauymmmu (p<0,001). Pazom 3 TuMm, abGcomroTHI pO3MipHI
MOKA3HWKW 3HAYHOIO MIpPOIO 3aJeXaTh BiJl BIKOBOTO CKJIAAy Ta CEJICKTUBHOCTI
BUOIPKH, TOMY ISl OLIHKHM BJIaCHE MOP(MOJOTIYHMX BIAMIHHOCTEH IOLIIBHUM €
NOPIBHSHHS BIIHOCHUX O3HAK.

BigHoleHHsT cTaHAApTHOI JAOBXHUHU JI0 a0CONIOTHOI JOBXHUHU TUIa Y Kapacs
[TepuroTpaBeHcbkoro BojgocxoBuina cranoBuio 83,13+0,54 %, a B CamapchKiii 3aTo111
— 82,49+0,46 %. BigHocHa J0B)XKHHA T0J0BU cTaHoBWIa BianoBigHo 20,34+0,40 Ta
20,94+0,38 %. 3a nuMH J1BOMA MOKA3HUKAMU CTAaTUCTHUYHO 3HAYYIIUX BIMIHHOCTEH
He BcTaHoBieHO (p>0,05), WO CBIAYUTH MPO 3arajibHy MOMAIOHICTE 0a30BHUX
MO3/I0BXXHIX MPOMOPIIH Tia.

Boanouac 3a okpemMumu O3HaKamu, TOB’si3aHUMH 3 (HOPMOIO KOPIYCy Tija,
BUSIBJICHO TIOMITHI BiMiHHOCTI. BimHocHa Haibinbima Bucora tima H/L y kapacis
ITepmoTpaBeHCchKOTO BoocxoBuIa cranoBuia 37,04+0,66 %, Tomi sk y CamapchbKii
3arori — 35,25+0,39 %; pizHuns Oyna cratucTuaHo 3Hadymoro (p<0,05). Ille Ginbmm
BUpPaXCHI BIJIMIHHOCTI BCTAHOBJICHO 3a BiTHOCHUM 00xBatoM Tiia O/L — BiamoBigHO
89,87+0,98 Ta 75,86+0,56 % (p<0,001). Otmxe, ocobunu 3 IlepuroTpaBEHCHKOTO
BOJIOCXOBHIIIA XapaKTEPU3yBAIUCS HE JUIIE OUIbIINMH aOCOTIOTHUMHU PO3MIpaMH, aje
1 BIJIHOCHO O1IbIII BUCOKUM Ta 00’ €MHUM KOPITYCOM.
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Koedimienr BromoBanocti 3a @DynbToHOM Yy Kapacs IlepmoTpaBeHCHKOTO
BOJIOCXOBHIIIA CTAHOBUB y cepearbomy 3,45+0,08, Tomi sik y pub 13 Camapchkoi 3aTOKH
— 3,0340,05. Pi3unug Oyna cratuctuuno 3Hauyimow (p<0,001). Bucokuil nmokazHuk
BrojioBaHocTi pu0 13 IlepmoTpaBeHCHKOro BOJOCXOBHILA 3arajoM Y3TOJKYEThCS 3
MaTepiaJlaMM HAIlMX MONEPEHIX TOCIIIKEHb 1L1€1 BOJONMHU, 1€ cepeaHiil Koe(IilieHT
@ynpTOHA AJIs Kapacs cpiOysicTOro HaBoAUBCS Ha piBHI 3,1+0,24.

OTpumaHa CipsIMOBaHICTb BIAMIHHOCTEH y3roJKy€eThCs 13 paHillle NpOBEICHUMU
JOCIIKEHHSIMU Kapacst cpi0isictoro JIHIMPOBCHKOTO BOAOCXOBUIIA. 30KpeMa, IS
BUOIpoK 13 CamapchKoi 3aTOKM BCTAHOBJIEHO HMKYl PO3MIPHO-MACOBI MOKA3HUKH Ta
Koe(iIleHTH BroJ0BaHOCTI MOPIBHAHO 3 puOaMMU HWXKHBOI YaCTHUHHU J{HIPOBCHKOTO
Bogocxopuina (Kypuenko, 2023). Pazom 13 pmanumu 10710 MopdosoriaHoi
miactuaHocTi C. gibelio y BoaoWiMax pi3HOrO THIY 1€ J03BOJISE€ PO3TIISAIATH
PO3MIPHO-MACOBY CTPYKTYPY Ta IMPOIOPIIIT TiJia BUAY SIK IHTETpaibHE BiIOOPaKEHHS
KOMILJIEKCY JIOKaJIbHUX yMOB icHyBaHHs (Diirrani et al., 2023).

Takum umHOM, IleprioTpaBeHChKE BOJAOCXOBHINE € TPAHC(POPMOBAHOIO MAJIOIO
BOJHOIO €KOCHCTEMOIO 3 BUPAKEHUM JIIMHO(DUIBHUM 1XTIOKOMILJIEKCOM, Y CTPYKTYpI1
AKOr0 Kapach CplOsICTMl TOocigae OJHE 3 MPOBLAHMX Micub. PesynbraTtu
MOpP(OMETPUYHOrO aHajizy MoKa3ainu, o jJochikeHa Budbipka C. gibelio 3
[lepmoTpaBeHCHKOTO BOJOCXOBUIIA XapAKTEPUIYETHCS 3HAUHO OLTBIIUMU PO3MIPHO-
MAacOBHMH TIOKa3HUKAaMHU Ta BHUIIOI0 BrOJIOBAHICTIO TMOPIBHSHO 3 BHUOIPKOKO 13
Camapchkoi 3aToKd. 30epeKeHHs BIAMIHHOCTEHN 3a BITHOCHOIO BUCOTOIO Ta 00XBATOM
TiJa  CBIMYUTH MPO  OCOONMBOCTI  (GopMmyBaHHA  MOpPOTHUNY BHAY VY
[TepmioTpaBeHCbKOMY — BOAOCXOBHINNI a00 HaBITh  MDKBHJIOBOI  TriOpuam3amii
CpiOsACTOTO Ta 30JI0TOTO KapaciB, M0 OOIPYHTOBYE HEOOXITHICTH IOJATBIIOTO
MOPIBHSUTBHOTO JTOCITIJIKEHHS JIOKAJIbHUX TOIMYJISIINA Kapacsi CpibsicTOro y BojoiMax
Cepennnoro [TpuaHinpos’s.
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ICHTHYOLOGICAL CHARACTERISTICS OF THE PERSHOTRAVENSKE
RESERVOIR AND MORPHOMETRIC FEATURES OF PRUSSIAN CARP
CARASSIUS GIBELIO (BLOCH, 1782)

The Pershotravenske Reservoir is a small transformed water body located in the
lower reaches of the Samotkan River and characterized by a predominantly limnophilic
fish community. Prussian carp Carassius gibelio is one of the dominant fish species
and represents an important component of the reservoir fish resources. Morphometric
parameters of 14 Prussian carp from the Pershotravenske Reservoir were compared
with those of 16 specimens from the Samara Bay of the Dnipro Reservoir near
Novoselivka. Fish from the Pershotravenske Reservoir had significantly greater total
and standard body lengths and their mean body weight was 685.9+55.2 g compared
with 211.4£7.4 g in the Samara Bay sample. Fulton’s condition factor was also
significantly higher in the Pershotravenske Reservoir, reaching 3.45+0.08 versus
3.03+0.05. After body-size standardization, Prussian carp from the Pershotravenske
Reservoir were characterized by a relatively deeper body and greater body girth,
indicating differences in body shape between the studied samples. The observed
differences may reflect both the age structure of the samples and local habitat
conditions and demonstrate the need for further age-standardized studies of
morphological variability of C. gibelio in water bodies of the Middle Dnipro region.

MUTS 1. C., PYAUK-JEYCBKA H. 5., PATYILIHUM M. ]I,
HarmionansHuit yHIBEpCUTET 010peCYPCiB 1 MPUPOAOKOPHUCTYBAHHS YKpaiHH, BYII.
I'epoiB OGoponwu, 6yxa. 15, m. Kuis, 03041, Ykpaina, e-mail: oomit99@ukr.net

MMPOBJIEMH PUBOTIOCIIOJJAPCHKOI'O BUKOPUCTAHHS BOJTOHUM
KOMILJIEKCHOI'O IPU3HAYEHHS TA POJIb HAYKH B IX BUPIIIEHHI

3araJibHOBIIOMO, IO prda € JayKe MIHHUM 1 HeOOXiTHIUM MPOTYKTOM XapayBaHHS
momuHn. He BumagkoBo BcecBiTHI opradizamii @AO Ta MixkHapomHa oprafi3aris
3I0pOB’Sl  PO3POOJSIOTH HEOOXIAHI HOPMATHBHU ii CHOXHUBAHHS, $IKI HA CbOTOJHI
cknanatoth 20,4-21,2 kr Ha moauHy 3a pik. B Ykpaini 1eil noka3HUK 3HaYHO HDKYMH 1
cknamae 13,7-15,0 kr. [le naGarato meHine Bif CBITOBUX HOpPM. Pa3zoMm 3 UM MeauKu
PEKOMEHTYIOTh CIIOKMUBATH 2-3 mopiii pubu Ha THKIeHb. J{o pedi, B PagsHcbkoMy coro31
BIBTOPOK 1 4eTBep OyJiM 3arajibHOACP>KaBHUMU pUOHUMHM THsIMU. HaBiTh y pecTtopaHax B
111 TH1 OyJU TUTbKK pUOHI OJTro/1a. YSIBIIGHHSI HACKIIbKK YKpaiHa BiJICTa€ BT IHIITUX KpaiH
Jar0Th HACTYIHI IM(pHu. MakcumanbHe CrioKuBaHHs puoH, 3a nanumu @AQO, xapaktepHe
JUISL KpaiH 3 BUCOKMM piBHEM JoxoiB. BoHo ckmamae 26,5-28,1 xr mo B 1,9-5,2 pasu
OuTbIlIe, UMM B KpaiHax 3 HU3BKUM PIBHEM JIOXOMIB. YKpaiHa 3a IIUMH MOKa3HUKaAMH
3HaXOMUThCs B rpymi kpain Jlaruncekoi Amepuku, KapuOcrkoro Oaceitny ta Adpuku.
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OCHOBHMMHU JKepeliaMu MTOCTavaHHs pUOM B HAII KpaiHi € MPOMUCE, aKBaKyJIbTypa,
Crertianbai ToBapHi pu6i rocionapersa (CTPI) ta imnopt. Y 2025 poi 3aranbauii 06csr
BUJIOBY, 3a JaHUMHU [lep>kpubareHcTBa, B Ykpaini ckias 44,7 tuc. T. [Tonan 20 Tuc. T. 13
IOro 00csTy Oynio 100yTO 32 MeXaMy FOPUCIUKINT YKpaiHu (30Kkpema, B AHTapKTHIII).
Le#t BunoB y BUDIIAA1 pulOu B YKpaiHy He noTparuite. TakuM YMHOM, IPOMUCEN B YKpaiHi
ckiaaae 11494 T. mmoc akBakynsTypa 10781 1., 1 CTPI" 22607, 1o B cymi ckiagae 24535
T. L{i mOKa3HUKM 3HAYHO MEHII MOPIBHIHO 3 ICTOPUYHUMU JaHUMU (Hanpukiaa, y 1991
potii Ykpaina BuaoOyBasia monaj 1 MuH T1.). Bkazanuit o0csr BuioBy ckiiagae Bcboro 20%
BiJ] BCi€i prOu B YKpaiHi, a i pelira 3anoBHIOETbCS 32 paXyHOK IMIOPTY. SIKi )k OCHOBHI
Tpo6IeMH MPOMUCIIOBOTO prOanLCTBa B Ykpaini. Ix nekinbka. [Tounnaroun 3 2022 poky,
yepe3 00MoB1 il Ta MIHyBaHHS TEPUTOPIM MPOMHUCIOBHM BHJIOB Y MOPSX MPAKTUIHO
3ynuHUBCS. Bces Bara ramysi mepeMmicTwiiacsi Ha BHYTPIIIHI BOJOWMH, SIKI Terep
3a0e3Meuy0Th OCHOBHY YAacCTKy BJIACHOTO BHIIOOYTKYy puOu B YKpaiHi. 3 BTparoro
KaxoBcbkoro BomocxoBuila MpoMUCEN CKOPOTHUBCS Ha 2,5-3 Tuc. T. OCHOBHUI MPOMHUCEI
Tenep 3abe3medyeThest 3a paxyHOK KpeMeHdybKoro Ta Kam’stHCBKOTO BOZOCXOBHILL, SIKi
6e3yMOBHO, HE MOKYTb 3aIlOBHUTH BCi IIPOTAIMHHUL. 1X criipHuit BunoB y 2025 polli cKIIaB
noHaz 4 tuc. T. OCHOBY IPOMHUCITY B OCTaHHI POKH CKJIaJat0Th Kapach cplOiscTuil (moHaja
30% BUIIOBY), 32 HUM WIyTh JiAAL], IUTNITKA (TapaHs) Ta IUIOCKUpPKA. A Jie¢ K KOpOI,
TOBCTOJIOOMK, OLTHIT amyp, sIKl IIIOPIYHO BCeNIThesl Y BomocxoBuina? 3 2023 poky mpaBo
Ha TMPOMUCIIOBUI BUJIOB pPEA3yeThCsl yepe3 Mpo3opl aykiioHu Prozorro. Bumyuewi
KOIIITH IJITAHOBO HAITpaBJICH1 Ha 3apUOJICHHS TOBCTOJIOOMKOM, KOPOIIOM Ta OLIUM aMypPOM.
Pesynbraru 3apubieHHs yepes 1Ba pOKU OBUHHI Oy/u 0 OyTH B yJI0Bax, aje ix Hemae, 60
3apuOJICHHSI BEJIOCh B MIHIMAQJIBHUX KUIBKOCTSIX. BiporigHo, HalOUIbIII HETaTHBHOIO
npo0aeMor0 B pUOHOMY TMPOMHCII € KOPYIIIis, sIKa pealli3yeTbCsl ayKI[IOHAMH,
MPUITMCKAMH, HEIOCTaTHIM KOHTPOJIEM 3a BCEJICHHAM Ta BHJIOBOM. KoHMI 13 1MX
MIYHKTIB TIOB'SI3aHUAM 3 JIFOJACHKAM (DaKTOPOM.

AHamiz mpobiemM pubOrocmogapchbKOTO BHKOPHUCTAHHS BOAOWM YKpaiHU 3a
pPaxyHOK PO3BEACHHS NaB HAcTymHi pe3yabTaTu. [lo 2013 poky icHyBana e ogHa
¢dopma, BU3HaueHa «IHCTPYKLIEIO MPO MOPSAOK 3AIMCHEHHS IITYYHOI'O PO3BEJICHHS,
BUPOILYBaHHSA, PUOM, 1HIIMX BOJHUX JKMBHUX PECYpCIiB Ta iX BHUKOPUCTAaHHS B
cretiaibHUX ToBapHuXx pubHux rocrnogapctBax (CTPT)» 3a nHakazom Ned
Hepxkomitery pubHoro rocmojgapctBa Big 15.01.2008 poxy. B 2012 pomi 1
IHCTpYKIlisi Oyna mnepeTBopeHa Haka3oM MiHIiCTepcTBa arpapHoi TMOJITUKH Ta
npojoBoiibcTBa Ykpainu Ne414 Big 07.07.2012 p. B «Ilopsiaok mTy4HOro po3BeIeHHS
(BIATBOPEHHS), BUPOIILYBAaHHS BOJAHUX 010peCypCiB Ta iX BUKOPUCTAHHS». [HCTPyKITis
CTOCYBaJlaCh TUIBKM CTAaBOBHX pUOHUX TocmogapctB, a [lopsgok - BCiX THUIIB
IPUPOJHUX BOJOWM. ba30BOIO OCHOBOIO HHMX JOKYMeHTIB € HaykoBo-Oiosoriune
oborpyaryBanns (HBO) Ta Pexum pubGorocnonapchbkoro BHUKOPUCTAHHS BOJIOWM
KOMIUIEKCHOTO TPU3HAUEHHSI.

Y 2012 pomi BepxoBHoro Pamoro VYkpainu mnpuitHATHI chemiaibHu 3akoH
Vkpainu «lIpo akBakynsTypy». B pamkax nporo 3akoHy 3aTBEpIK€HI OCHOBHI
OPUHIMOM Ta 3acaid [JIJIbHOCTI y cdepl akBakyasTypu. B HbOMy naetbcs
BU3HAYEHHS: «AKkeakynbmypa - OiAlbHICMb 3 PpPO36EOEHHS, YMPUMAHHA ma
BUPOWYBAHHS 00 €EKMI6 AK8AKYIbMYPU 3 BUKOPUCTIAHHAM UMYYHO CINEOPEHUX B00OUM,
BIOOKpeMIeHUX BI0 MAMePUHCLKUX B0O0HUX 00'ckmis». ToOTO aKBaKyJIbTypa HE
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CTOCYETBHCSL MPUPOAHUX BojovM. OMHHM 13 OKYMEHTIB MPU OPEHMlI BOJOWMH € ii
TEXHIYHHUN MMACTIOPT, SIKWW BKIIFOYAE 11Ty HU3KY MIYHKTIB TEXHIYHOTO XapaKTepy, a mpo
HBO nemae Hi cimoBa. Tex came cTOCyeThCs 1 Apyroro nyHkTy crarti 5 «IIpo
aKBaKyJIbTypy», 1€ TMEepepaxoByIOThCS OCHOBHI HampsSMKH OTPUMaHHS TOBapHOI
aKBaKyJIbTypH, a caMme: CTaBKOBa, BHUIMAcHA Ta IHAyCTpiaibHa. Jljisi 3miiicHEeHHs
CTAaBKOBOi ~aKBaKyJIbTypH BHUKOPHCTOBYIOTHCS PHOOTOCHONApPChKi TEXHOJIOT14YHI
BOJIOMMHU, pyCIIOBI, OaI0uHi Ta 01aMO0BaH1 pUOHUIIbKI CTABKH, IITYYHO BIJOKPEMIICHI
BIJl MaTEPUHCHKUX BOAHUX 00’ €KTIB (iX YaCTHH), 00BOJIHEHI TOP(OBI Kap’€pU B yMOBaxX
PUOHUIBKUX TOCHONAPCTB (PUOOPO3ILIIIHUKHA, HEPECTOBO-BUPOIIYBaJIbHI, TOBAPHI,
MOBHOCUCTEMHI TOCMoAapcTBa). B mepeniky mnpupogHux BoaoWM Hemae. Jlns
3MIACHEHHS IHIYCTPlaJIbHOI aKBAaKyJIbTYpH, y TOMY YHCII MapHUKYJIbTYpH,
BUKOPUCTOBYIOTHCS PHUOHHUIIbKI OacelHH, PUOHHUIIBKI CaJKHh, aKBapiyMH, a TaKOX
YaCTHHH BOJHHMX 00’ €KTIB 13 3aCTOCYBAHHSAM CIEIIaJTbHUX TEXHOJIOTIYHUX MPUCTPOIB
- IUIAaBY4YUX CaJKiB, KOJICKTOPIB I MOJIIOCKIB, YCTaHOBOK 3aMKHEHOTO
BOJOTIOCTAUYaHHsl TOMIO. TYT BUKOPHCTOBYIOTbCS MPHUPOAHI BOAOWMH, aje cama
aKBaKyJbTypa BEAETbCA 130b0BaHO. [l TPOBEACHHS BUNACHOI AaKBaKyJIbTypHU
BUKOPUCTOBYIOThCA ~ puOOrocmonapcbki  BomHi  00’ektu (X ~ 4YacTUHM),
puborocnofgapcbki TEXHOJOTIYHI BOJOMMHM MpPU IBOMY HE BUKOPHUCTOBYIOTHCS.
Bumacha akBakyibpTypa 3M1HCHIOETBCSA 32 €KCTEHCHBHOIO ()OPMOIO Ha 130JIbOBAaHUX
TUITHKaX TPUPOAHHUX BOJAOWM. TakuM YMHOM, 3aKOH PO aKBaKyJIbTYypy HE CTOCY€EThCS
npuponHux Bonoim, a CTPI' craparoTbces JiKBITyBaTH.

Tak, 3a Hakazom Minarponomnituku Bif 9 nunas 2024 poky Ne 2012, [acrpykitiio,
1o pernamenTyBaia aisuibHicTh CTPI Oyno ckacoBano. Ctapy iHCTPYKIIiIO CKacyBaJ,
a 3aMiCcTh Hei Oylio 3ampomoHOBaHO TPOEKT «I[Ipo CTUMYIIOBaHHS E€KOHOMIYHOTO
PO3BUTKY rairy3i puOHOTO TOCIOAAPCTBa». Y BOCHMIM CTATTI MPOEKTY € BKa3iBKa MPO
Te, 10 00’ €KT 3aTy4CHHS IHBECTHUIIIN JIJIs1 TPOBEICHHS ayKIlioHy moBuHeH Matu HBO,
ajie HeMa€ HisIKOi KOHKPETH3allii.

[Toctae nmutanns yomy Take BigHomenHas 10 CTPT, amke B ymoBax BiCYTHOCTI
HEoOx1HOTrO (piHaHCYBaHHS puborocnogapchkoi AisuibHOCTI, CTPI' € HailObII
onTuMaiabHOO  (Qopmoro. KopuctyBau  camocCTiiHO  3apuOiioe, MPOBOJIUTH
puOOMENIOPaTUBHI 3aX0IU Ta 3/A1MCHIOE OXOPOHY BOJOMMM BIJ PI3HUX HETaTUBHUX
BIUTUBIB. Pazom 3 1uMm, BiH 3/1iiiCHIOE BUJIOB pub y KibkocTi, HaBeneHi B HBO. Tlpu
IbOMY BOJIOMIMa BUKOPHUCTOBYETHCS, SK CEPENOBUINE JJs BHPOIILYyBaHHS pHO, HE
MIHSIOYM KUIBKOCTI BOJM Ta ii €KOJOrIYHUX sikocTe. YoMy » KOpuCTyBad MOBHUHEH
Opatu BOIOWMY B OpPEHLY, SIKIIIO BOHA € BOJAOWMOIO KOMIUJIEKCHOTO TIPU3HAYEHHS 1 BIH
HE MOXKE€ 3a00pOHHMTH i BUKOPHUCTaHHS JUIsl 1HIIMX MOTpe6? AJie opranu Biaau
no0avymiid JHKEPEIO OTPUMAaHHS JOAATKOBUX (DIHAHCIB 3 HMIMPOKUMH MOKIUBOCTSIMU
JUTSI KOPYTILIMHUX CXE€M, BUKOPUCTOBYIOUH 3aKOH PO aKBaAKYIBTYPY.

Kpim 1poro € me Huska npodnem moB’s3anux 3 CTPI 1 akBakyneTypoto. [lepmr 3a
Bce, KimbKicTh CTPIT myxe mana mo BigHOIIEHHIO 70 KUTBKOCTI BojouM. B 1imomy B
VYkpaini 33837 Bopoiim. 3a nanumu JlepKpuOareHcTBa Ta rary3eBuX aHaJIITHYHUX 3BITIB,
craHoM Ha KiHeup 2025 poky 3araigbHa KuUibKicTh CrHenialbHHUX TOBapHUX PHOHUX
rocnogapctB (CTPI') B VYkpaini 3aynumiaerscst Ha piBHI noHaa 550 oO'exti. Ilpote
6e3nocepenHiil BuioB y 2025 poui 3aikicHioBaB suiie 31 kopuctysad pexxumiB CTPI 6o
3HaAYHA 1X KUIbKICTh 3HAXOMUThCS B cyioBux no3uBax. Cy6'ektu CTPI, mpu BiacyTHOCTI

100



KOPCTKOTO KOHTPOJTIO, & THKOJIHU 32 «JJOMOBJIEHICTIO» 3 pPUOOOXOPOHHUM MAaTPyJIEM, 4acTO
HE BUKOHYIOTh IOJIOKEHD pekuMy. Lle mpu3BoauTh 10 maaiHHs puOONpPOYKTUBHOCTI, Ta
HaJMIpHOTO BHJIOBY, IO 3BOJUTH JO MiHIMyMy puUOHI 3amacu BomouM. J[[pyroro
poOJIEMOIO € Te, 1110 NPoHILIo He 00rpyHTOBaHe 00’ eqHanHss CTPI' 3 mpomuciiom, siki €
B3a€EMO MPOTHISKHUMH TI0 (opmi AisuibHOCTI. B ocHoBi CTPI' nexuts BiATBOpEHHSA
PUOHMX pecypciB 3 MEBHOIO KUIBKICTIO BWIOBIB. A mpomMucen 0a3yeTbcsi HAa BUJIOBI 3
HE3HAYHOIO KUIBKICTIO BIJITBOPEHHS 3a paxyHOK 3apuOneHHs. [ng cyO'exris
AKBaKYJIETYpH OE3KOHTPOJIBHICTh 3aKJiaJeHa B JIO3BUIbHIA JOKYMEHTallli, B SKId HE
PONKMCAHO CKUIBKH BCEJSTH 1 SIKI MEX1 BUJIOBY MOXKYTh OyTH. JIJIsl TEXHIYUHUX BOJIOMM —
11e 1iB 01,11, a 7151 MpupoaHux Karactpoda. [Toku gep:kaBa He Bi3bMe ITiJT KOHTPOJIb 1T JB1
¢dbopmu rocriogaproBaHHs, YeKAaTH Ha 30UTbIIIEHHS! HOPMU CIIOKMBAaHHS pPHUOW HACETICHHAM
He mpuiinerbes. [IpoMucen Tex He NacTh MO3UTUBHUX PE3YJNIbTATiB, 00 3amacu pud y
BOZIOCXOBHIIIAX, TUMaHAX Ta MOPSX MepeOyBaroTh Ha MIHIMAJIbHUX MO3HauKax. IMmopt He
BUPYYUTH, 00 HE BUCTa4dae (HIHAHCIB. A 1€ 3HAYUTh, IO BIAPOPKEHHSIM PUOHOI Tamy3i
TIOBMHHI 3aHATUCH MU caMmi. [Ipr IboMy BUPIIATBHOIO € POJIh HAYKH, Y SIKO1 € TEK HU3KA
npo0JieM, cepes SKMX MOKHA BUUIUTH HACTYITHI.

1: OcHoBHa mnpobreMa puOOroCrnoAapchbKoi HAyKH IMOJSrae y BIACYTHOCTI
JNOCTaTHbOTO (piHAHCYBaHHS, 110 3 HEOOXIJHICTIO MPHUBOAUTH 1O KOPYMILIMHUI cXeM
(HaIMipHE BUKOPUCTAHHS HAyKOBHUX JIO3BOJIIB, 3aBHILIEHI KUIBKOCTI pud A
MIPOBEACHHS JOCTIIKECHB ).

2. He oOrpyHTOBaHe OOMEKEHHS y4dacTi KJACUYHOI YHIBEPCUTETCHKOI HAyKH B
JTOCTIHKEHH] IPUPOTHUX BOJOKUM Ta pO3pOOIll HOPMATUBHUX JOKYMEHTIB.

3. HeMOXJIMBICTh OTpUMaHHS JT03BUIbHHUX JJOKYMEHTIB Ha JIOCTIKEHHS MaJIuX Ta
CepellHIX PIYOK Ta 03ep YKpaiHu.

4. OOMexeHHsI POl HayKW TPU3BOJIUTH JO HETaTMBHUX PUOOTOCTOAAPCHKUX
HACJTIJIKIB.

3 BUILEBUKIIAQJCHUX MaTepiaiiB BUTIKAIOTh HACTYITHI BUCHOBKH.

1. ®ynkiionyBanHs puoHHX rocnogapctB B pexkumax CTPIT ta akBakymbTypu
BBaXaTH HE 33J0BUTHHUM Yepe3 HU3KY 00’ €KTUBHUX Ta CyO €KTUBHUX MPUYHH.

2. [lepmmM KpOKOM ISl 1X BHUPILIEHHS MOBUHHO CTAaTW MPUBEACHHS NISUIBHOCTI
rOCIOAAPCTB JI0 BIANOBIJIHOCTI 3 HOPMAaTMBHUMM JOKYMEHTaMH, a came, YIiTKO
PO3MEXyBaTl HAMPSIMKK PHUOOTOCTIONAPCHKOI MisITBHOCTI Ta BOJOWMH HA SIKHX BOHA
B1J1I0YBa€ThCA. AJIBTEPHATUBHUM 3aX07I0OM € PO3p0OOKa 00’ €THAHOTO BapiaHTy 3aKOHY.

3. B3aru mig ticHuit koHTpodb cy0’extiB CTPI' Ta TuX, 110 nitoTh Ha MiACTaBl
HBO 3a Bukonanusm PexxumiB puborocnogapcbkoro Bukopuctanus Ta myHkTiB HBO.

4. 1o macnopty puborocrnonapcbkoi TexHojaoriyHoi Bogoimu nobasutu HBO, a
B CaMUil MacrmopT BHECTH IYHKTH, MOB’S3aHI 3 KOPMOBOIO 0a300 pul, 3 BUIOBUM
CKJlaZioM ixTioayHu, 3armacamu, PUOOMPOSYKTUBHICTIO, O0’€MamMH BCEJICHHS Ta
KOMITJIEKC PUOOMETIOpaTUBHUX POOIT.

5. MicueBuM opraHam BiaJy MPOBECTH IHCTPYKTaX MPO HAPSIMKH aKBaKyJIbTYpH
Ta PO BOJONMHU, Ha SIKI MOIIMPIOETHCS 111 3akoHy «IIpo akBakyabTypy».

6. IlepenisHyTH BapTICTh OPEHJM BOJOMM Ha SIKUX 3/1MCHIOETHCS aKBAKYJIbTYpa
ta CTPI, cnpoctutu npoueaypy ii opopmieHHs Ta PO3pOOUTH HHU3KY 3aXOJIB IO
CTUMYJISLIT puOOroCnoAapChKOl AISUIBHOCTI.
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7. IlpoBecTu peBi3it0 BOMOCXOBHII, 110 BUKOPUCTOBYIOTHCS JUIsl pOOOTH MiHi-
I'EC, 3000B’s13aT1 KOpUCTYBauiB 3/11IHCHIOBATH PUOOMEIIOPATHUBHI 3aX0/IU Ta YACTKOBO
¢dinancyBaTi poOOTH MO BIATBOPEHHIO Ta 30€pEKEHHIO pUOHUX 3aIaciB.

8. IlocunuTy KOHTPOIb 3a TOTPUMAHHSIM TOJIOKEHb PeXKiMiB prOOroCcIionapchKoro
BUKOPUCTAHHS Ta BUSBUTH BOIOWMH, JI€ BEACTHCS HEMI3BITHE pUOHHIITBO.

9. Bupimutu Ha Jep:kaBHOMY piBHI 3a0e3neueHHs: puO0NoCaKOBUM MaTepiaioM,
a00 3anponoHyBaTu NeBHI MpedepeHIii MPUBATHUM Cy0’ €KTaM.

10. Hepmomyre 3akOHOJABCTBO, HEBPETyJbOBaHI BIIHOCHHH, Hee(EKTUBHE
ypsIIyBaHHs, 3aperyliboBaHe Oi3Hec-cepeoBHILe, 1ePIuuT rpoiei Ta ieH, npodiema
KajpiB... [IpoTe uu Tak Bce MOraHo B HAC 3 puOOPO3BEACHHAM? SIKMM YMHOM MU MaEMO
OymyBatu (1epeOy0ByBaTH) MOJIEb B3aEMOBITHOCHH Yy c(hepi CEKTOPY aKBaKyJIBTypH?
I, HaliroyoBHilIIe, SIKa aKBaKy/IbTypa MoTpiOHa ykpaiHusM? Ha i Ta iHII MTUTaHHS BXe
KUTbKa POKIB TOCHIIb BEAETHCS >KBaBa TUCKYCiS B HAYKOBOMY Ta EKCIIEPTHOMY
CepEIOBHIII, aji¢ BIJMOBIICH IMOKH 1[0 HEMAE. ..

11. Knacuuni yHIBEpCHTETH TIOBHHHI CTaTd OCHOBHHMH OpraHizaropaMu
(yHIaMEHTAJIbHUX Ta NPUKJIAJIHUX JOCIIKEHb BCIX BOJOMM YKpaiHu.

MITIAIL S., RUDYK-LEUSKA N. Ya., RATUSHNYI M. D.
National University of Life and Environmental Sciences of Ukraine, 15 Heroiv
Oborony St., Kyiv, 03041, Ukraine

PROBLEMS OF FISHERIES USE OF MULTIPURPOSE WATER BODIES
AND THE ROLE OF SCIENCE IN THEIR SOLUTION

The article considers the current problems of fisheries management and the use of
multipurpose water bodies in Ukraine, with particular attention to fisheries, aquaculture, and
special commercial fishery enterprises. The current state of domestic fish production is
characterized by a significant reduction in catches compared with historical levels, the
consequences of military activities, the loss of the Kakhovka Reservoir, and the increasing
importance of inland water bodies for national fish production. Particular attention is paid to
the organizational and regulatory problems of special commercial fishery enterprises
(STRHs), including insufficient control over compliance with fisheries management regimes,
stocking activities, and fishing volumes. The authors emphasize the need to clearly
distinguish between different forms of fisheries activities and the types of water bodies in
which they are carried out. The role of scientific support in the management and restoration
of fish resources is also analyzed. Key problems include insufficient funding for fisheries
science, limited participation of university researchers in the study of natural water bodies,
and difficulties in obtaining permits for research on small and medium-sized rivers and lakes.
Measures are proposed to improve the regulatory framework, strengthen state control, expand
scientific involvement in fisheries management, improve the documentation of fisheries
water bodies, stimulate fisheries activities, and enhance measures for the reproduction and
conservation of fish resources. The authors emphasize that strengthening the role of classical
universities in fundamental and applied research of Ukrainian water bodies is an important
prerequisite for the sustainable development of the fisheries sector.
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I'TAPOEKOJIOITYHA XAPAKTEPHCTHKA PIYKH BAKYMIBKA,
MPUTOKHU HEJIPA BPOBAPCHKOI'O PANOHY KHIBCBKOI OBJIACTI

CporoaHi HaWIOIIIBHIIMIMM Ta Hale(QEKTHBHINIUM MiAXOI0M € Tepexia a0
0araToIiIbOBOT0 yMPaBIiHHSI BOAHUMHU 00'€KTaMH, M0 MIATPUMYETHCS OUIBIIICTIO
cy0'eKTiB rocmio/ilaproBaHHs B 11iii cepi. 30kpemMa, OAHUM 13 paIliOHATBHHUX PIIIEHB €
BIIPOBA/PKEHHSI CKyYaCHUX METOJIB BHUPOILIYBaHHA puUOM B YMOBAaX CYMICHOIO
BUKOPUCTAaHHS BOJONM pPI3HUMH crnoKuBadyaMu. BonHi 00'exTH, skl 3a0e3meuyroTh
OUTHI Ta MPOMUCIOBI NOTpeOH, MiJ Yac iX 3alydeHHs A0 pUOOrocnonapchKoi
JISTBHOCT] TPaHCPOPMYIOThCS Y PUHILIUIIOBO HOBI €KOJIOT14HI CUCTEMH. THUM caMuM
BOHHU BiJKpHUBAIOTh BaroMi MOKJIMBOCTI JJII PO3BHUTKY ITaCOBHIIHOI aKBAKYyJBTYPH.
[Tormpu Te, moO B NOAIOHMX akKBaTOPIAX I[IHHI MICIIEBI BUAU pPUO 3AaTHI 0
IPOJYKTUBHOTO TPUPOJHOTO PO3MHOXKEHHS, YCIIIIHE BEJCHHS TOCMOAapCTBA
notpedye peryjasipHoro 3apuOJEeHHS >XUTTE3JATHUM IMOCAJAKOBUM MaTepiajloM Ta
BIIPOBA/DKCHHS 0coOMMBUX TexHosorid BuiaoBy ([lumunenko, 2007). B nHam dac
0COOJIMBOT aKTyaJbHOCTI HA0yBalOTh MaJjli piuyku. BOHU € JIOKaTbHUMH TTOCTABIIMKAMU
BOJM JJISI BUPIIIICHHS TPOMUCIIOBUX, CIITBCHKOTOCTIONIAPCHKUX 1 TOOYTOBUX MPOOIIEM.
3HoBy akTyalbHUMHU cTanmu MiHI-['EC, a icHyroodi BOJOCXOBHINA € YyJOBUMH
BOJOWMAaMH JIJISl PO3BEACHHS pHOH, K01 BKpail HE BUCTAYa€ B MPOAYKTOBUX KOITHKAX
moguHu. OTHUM 13 TaKUX BOJHHUX 00 €KTIB € piuka bakymiBka (mputoka piyok Heapa
ta TpyOixk, Oaceiin Jluinpa) 6w c. [lapumkis bapumiBcekoro paiiony KuiBcbkoi
oOnacti. JocnipkeHHs ii T1IPOEKOJIOTIYHOIO CTaHy MPOBOAWIKCH Y BepecHi 2025
poKy. BwuBYaBcs TiIpoXiMiUHMKA CKJajJ Ta SKICTh BOAWM 1 iX BIAMOBIIHICTH
rpaanyHoonycTuMuM  koHneHtpamism (I'JIK). BwusnauaBcs BuaoBWii CKJaj,
YHUCEJIbHICTh Ta OlomMaca OCHOBHHMX TPyl KOPMOBHUX OprasizmiB (Makpoditu,
(ITOTUTAHKTOH, 300TUIAHKTOH, MaKpo3000eHTOC). 3MiiiCHIOBaBCs 30ip MaTepialy mpo
BUJIOBHMM CKJIaJ] Ta CTaH 1XTiohayHHU.

XiMIUHMIA CcKJIaa Boau BoaoWMu Ha p. bakymiBka y BepecHi 2025 p.
XapaKTepu3yBaBCcS TakuMU JaHUMHU. Boma rimpokapOonatna. IlepeBaxkanu ioHH
HCO3 - 359,9-366 mr/n. Minepamnizamis Bogu cranoBuia 483,4-492,5 mr/n. Teepaicts
BOJM - 5,0 mr-exs/i1. Bmict ioH1B kanbIio — 28,0-30,0 mr/i, maruiro — 42,0-43,2 mr/i,
cynbdatiB — 7,0-8,0 mr/n, xnopuais —12,4 mr/n. Bmict amowniitHoro azoty — 0,088 -
0,211 mr N/n . Cepenniit BmicT ioHiB NO> cranoBus 0,00001 mr N/n. MakcumainbHa
KOHIIeHTparlist HiTpaTiB - 0,068-0,076 mr N/n. Minepanshi hopmu azoty — 0,156-0,277
Mmr N/i. Bmict MiHepalibHUX ciodyk pocdopy konauascs B Mexkax 0,03- 0,036 mr P/m.
JlaH1 11070 MOKa3HUKIB PO3YMHEHOT'O0 KHUCHIO y BOJI PIYKH CBIIYATh, 110 y BOAOUMI
BOHU KOJIUBAIOTHCS B Mexax 8,4 mr O/ Ssuin 3amyxu puOu HE CIIOCTEPIranoch.
BonneBuii mokaszuuk pH cranosuB 7,50-7,55. 3a pe3ynpTaTaMu TiIpPOXIMIYHOTO
aHaji3y OUTBIIICTh MOKA3HUKIB 3HAXOAATHCS Y BIATIOBITHOCTI 13 pOOT0OCIONapChKUMHU
I'/IK, a Bojia € mpuaaTHOO AJI BUPOITYBaHHS puOU B JaH1H BOJAOWUMI.
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VY piuni bakywmiBka Oins cena [lapumki Oyno BusiBjieHO 45 BUIIB BOJOPOCTEH,
SK1 BIIHOCATBCS 0 6 Tpym picCHOBOAHOTO (piTormankTony. Cepen HUX HAHOUTHIIUM
BUJIOBUM CKJIAJIOM BIAPI3HsUIHCH 3eneHl Bojopocti (Chlorophyta) — 26 BuaiB. Jlpyre
Mmicrie 3aiimanu eBriieHoBi (Euglenophyta) Oyno 4. Ha tperbomy Micti miad oditu
(Cyanophyta) — 4 Bunu. Iaun rpynu Bogopocteit Oynu npeacrtasieni 1-3 Bugamu. I3
3eJICHUX HaivacTime 3ycrpiuanuck Buau Chlamydomonas sp., Phacotus coccifer,
Scenedesmus acuminatus, Scenedesmus obliquus QOocystis borgei, Pediastrum simplex.
Cepen eBrieHoBUX JMOMIHyBaM Bumu Euglena granulata, Euglena oxyuris, Phacus
snitkovii, Phacus rudicola, Crypoglena pigra. YUncenbHICTh BOJIOPOCTEH KOJIMBaIacCs
Big 87,5 mo 7650,0 tuc. xm./1, a 6iomaca — Big 0,027 mo 1,038 r/m’. Immekc
carpoOHOCTI, pO3pax0BaHU 3a YHCEIBHICTIO BUJIIB-1HIUKATOPIB, 3MiHIOBaBCS Bija 1,67
mo 2,02, Tobro B Mexkax [3-me3ocanpoOHoi 30HM . IHmekc IlleHOHa 1O KUIBKOCTI
cTtaHoBHB 3,76 110 Oiomaci 4,46.

300IIaHKTOH TIpeicTaBleHnit 13 Bumamu (Tadm. 4), siki BXOAATH 10 CKIaIy TPhOX
TaKCOHOMIYHUX Tpyn KosnoBepTok (Rotatoria), rumscroBycux pakiB (Cladocera) ta
amunHoK KykiB (Copepoda). Hominyrounmu Bujpamu Oynu: Nauplii Copepoda,
Asplanchna priodonta, Cyclopoida juvenis, Brachionus angularis. 3HaueHHs
yucenbHOCTI Ta Oiomacu craHoBwin 10,0 - 65500 ex3/m® ta 0,97 - 446,67 /™ .
Po3paxoBana 3a 1HAMKATOPHUMM BHJAMH canpoOHICTh BigmoBimana 1,78, iHIEKC
[lleanona — 1,79 -4,52 O6it/ex3. Po3BUTOK 300IUIAHKTOHY 32 KUIBKICHUIMH TTOKa3HHKAMH
Bi/INOBIZIA€ OITUMATTLHOMY.

3000€HTOC TpEeICTaBICHUN 3HAYHUM BHJIOBUM 0ararcTBOM, MPU IHOMY HOTO
KUTBKICHI XapaKTepUCTHKU Oynu momipHi. BumoBuii ckiam 3000eHTOCY Mae 32
TaKCOHM BHJIOBOIO Ta HAJBUJIOBOIO PAHTy, B TOMY YHUCHI: KiJIb4aTl 4epBU OyiIu
npeactaBieHi 3 Bugamu omiroxetr (Oligochaeta); 1 Bun mwsBok (Hirudinea);
ooxomnaBu (Amphipoda) manu 1 Bua; 3 Buau xiponomin (Diptera), nuunHku 6a60k
(Odonata) wapaxoByBanu 2 BuAM; JAUMYUHKU XyKiB (Coleoptera) Ta TOIEHOK
(Pterigota), BonsHi xionu (Hemiptera) Ta BoOXOKpuiblieBl (Trichoptera) Oynu
npeacTaBiaeHi mo 1 Buay; 7 BUAIB MOMOCKIB (Mollusca), 3 ssikux 6 Halexarhb 10
yepeBoHorux (Gastropoda) 1 1 — no nBoctynkoBux (Bivalvia). Cepell TAKCOHOMIYHUX
rpyn B T1APOIEHO31 HAMOUIBIIOTO PO3BUTKY HAOYIM TPYNH OJITOXET, XIpOHOMIJ,
BOJISTHUX KJIOTIIB Ta MOJIFOCKIB, 1HII TPy JOHHUX 0€3XpeOeTHUX CKIIaIaTl HEBEIIUKY
yacTUHY B yrpynoBanHi (3-5%).

3a pe3ynbTaTamMu AOCTiIKEeHb y BepecHl 2025 p. 3apeecTpoBaHo 6 BUIIB pud Ta
iX MOJOmi, M0 HaJeXald 10 3 POAWHM: KOPOMOBUX — 3 BUAM (KOOI, Kapach
cpibmsicTuii, 61Ul aMmyp), OKyHEBUX — | BHJ: OKYyHb 3BHYalHUHN, IIyKOBUX — 1 BUJ:
nIykKa 3BUYaiiHa. 3a pe3yiabTaTaMU JIOBIB MaJIbKOBUM BOJIOKOM CEpeJ MPOMUCIOBUX
a0OpUTeHHUX pUO 3apeecTpOBAHMM Kapach cpiOsicTrii MaB ToBxkUHY 4,0-6,0 cM 1 Macy
tina 3,3-8,1 r, kopon 1,0-6,0 1 1,6-6,0, okyns — 8,0-12,0 cm 1 7,5-30,0 1.

BpaxoByrouu pe3ysbTaTu 3apuOJIeHHs, MEJTIOpAaTUBHI Ta 1HIII 3aX0AH 3anacu puo
y BepecHi 2012 p. y piumi bakymiBka 0iis ¢. [Tapumikis 1,5 T, B TOMy 9uCIIi IO BUJAX:
kopon (cazan) — 0,6 T, 6umit amyp 0,3 T, kapace cpibasactuit — 0,4 1, myka —0,1 T Ta
iHm pubu (okyHb, cymak) — 0,1 1. B momampmux pospaxyHkax (HaKTHIHOT
pUOONIPOAYKTUBHOCTI 1HIIN MPOMHUCIIOBI Ta HEMPOMHUCIOBI BHIU PUO, 3aMacu SKUX
HE3HA4YHI HE BUKOPHCTOBYBAJIHCH.
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3a pe3ylbTaTaMu IPOBEICHUX HAYKOBUX JIOCIII/KEHb Ta BUJIIOBY, 13 YpaxXyBaHHSIM
MalOyTHBHOTO 3apUOJICHHS] BOJOWMMH KOPOTIOM, TOBCTOJOOWKAMHU 1 OUTHMM aMypoM,
pUOONPOAYKTUBHICTD, B LILIOMY, CKJIaJaTHUMe: Ui TPOMUCIOBUX pub - 352 kr/ra, y
TOMY 4uCHi 3a BUaamu (kr/ra): koporn — 102,3 xr/ra, ToBctonoOuku — 147,5 kr/ra,
6inmuit amyp — 79,6 xr/ra, kapace cpibmactuit — 11,4 xr/ra, [nmn Buan pub (OKyHb,
CyJaK, IIyKa) yci pa3oM MaTUMYTh pUOONIPOAyKTUBHICTH 11,4 kr/ra

Takum yuHOM, B pe3yJbTaTl JOCIIKEHb MPOBEAEHUX y piulll bakymiBka, 0115 C.
[TapumikiB bapumiiBcekoro paitony KuiBcbkoi o6acti y BepecHi 2025 p. BCTAHOBIIEHO,
10 CTaH BOJHOTO CEpEJOBHINA € MPUAATHAM JIJIsl BCEJICHHSI 1 BUPOIIYBAaHHS B HHOMY
TOBapHOi puOHU. I[HIEKC campoOHOCTI, PO3paxOBaHUM 3a YHCEIBHICTIO BHJIIB-
1HIMKATOPIB, (PITOTUIAHKTOHY 1 300IUIAaHKTOHY 3MiHIOBaBcs Bijx 1,58 mo 1,67, To6TO B
Mexax [-me3ocanpoOHoi 30HU. UnCenbHICTh (ITOTUTAHKTOHY KoJuBajacs Bix 87,5 1o
7650,0 Tuc. ku./1, a 6iomaca — Bix 0,027 go 1,038 r/m>, 300mnankTony 10,0 - 65500
ex3/M> Ta 097 - 446,67 r/m> GenrocHMX opranismiB — 1724 ex3/m? ta — 57,3 1/M>2.
Makpoditu ckinanawtb 10 3-5% 3apocrannsa. CepeliHi CE30HHI MOKa3HUKU OloMacH
KOPMOBUX OpraHi3MiB y BOJOWMI BIJNOBIJAIOTH 32 JUHAMIKOIO PO3BUTKY
OaraTopiyHUM JJISI TAKOTO THUITY BOJOWM. IxTioayHa HapaxoBye 6 BUIIB puO Ta iX
MOJIO/I, 1110 HaJIeXkaTh 0 3 POJIUH, cepel AKX HAMUHUCIEHHIIIO € POJIMHA KOPOTIOBUX
— 3 Buau (KopoIl, Kapachk CpiOsSICTUH, OLIMH  aMyp), OKyHEBUX — 2 BHJIM: OKyHb Ta
CyJaaK 1 1rykoBi — 1 Bua: nryka. B mepiiii poku BeieHHSI puOOrocno1apchbkoi TisJIbHOCTI
y BOAOWMI, HEoOXimHE 3apuOJICHHS OUIMM Ta CTPOKAaTUM TOBCTOJ00aMH, OLIHM
aMypoM, KOpPOTIOM Y BiZIMOBIAHOCTI 13 po3paxyHkamu. [Ipu BUKOpHCTaHHI BOJOHMU
11 JTIOOUTENbCHKOTO prOaIbCTBa AOLIIBHUM € BCEJIEHHS CyAaKa, IIyKH Ta OKYHS. 3
ypaxyBaHHSIM CKJaay ixTiodayHH Ta YHCEIbHOCTI pPUO BOJONMHU, HEOOXITHO
NEPIOJIMYHO MPOBOJUTH BWIOB IMPOMHUCIOBO-IIIHHUX IHTPOJYKOBAaHUX BHJIB pUO Ta
YaCTKOBUH BUJIOB MAJIOI[IHHUX MPOMHUCIOBUX PHO.

Cnucok Jgireparypu
1. Ilumunenko HO.B. Ekosoriss manmx BOAOCXOBHIN CTeny YKpaiHU. XepCOoH:
Omnmi-tumroc, 2007. 303 c.
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HYDROECOLOGICAL CHARACTERISTICS OF THE BAKUMIVKA
RIVER, A TRIBUTARY OF THE NEDRA RIVER, IN BROVARY DISTRICT
OF KYIV REGION

Abstract. The paper presents the results of a hydroecological assessment of the
Bakumivka River near Paryshkiv village, Kyiv Region, conducted in September 2025.
The hydrochemical composition and water quality, the development of major groups
of aquatic food organisms, and the species composition of ichthyofauna were studied.
The water was characterized as hydrocarbonate, with mineralization of 483.4-492.5
mg/L and pH of 7.50-7.55. Most hydrochemical parameters complied with fisheries-
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related maximum permissible concentrations, indicating favorable conditions for fish
farming. Phytoplankton included 45 species, while zooplankton comprised 13 species
and zoobenthos 32 taxa. The saprobity indices corresponded to the B-mesosaprobic
zone. Six fish species belonging to three families were recorded. Estimated fish
productivity of commercial species reached 352 kg/ha. The results indicate the
suitability of the water body for fisheries use and stocking with carp, silver carp, grass
carp, and other valuable fish species.
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TEPUTOPIAJIBHA TA BACEMHOBA PEINPE3EHTATUBHICTD
IXTIO®AYHU YKPAIHHU B IXTIOJIOTTYHIN KOJEKIII HHIIM HAH
YKPAIHHA

My3eliHl IXTIOJNOTIYHI KOJIEKIIi € YHIKaJbHUM JIKEPEIOM pPETPOCHEKTUBHOI
1H(opMaIii mpo BUAOBUH CKJIaJ1 1 MPOCTOPOBE MOIMpPEeHHs pub. BaydepHi ek3eMIusipu
€ MaTepiabHOI0 OCHOBOIO BepHdikaiii (ayHICTUYHUX BIIOMOCTEH, O3BOJISIIOTH
NEPEeBIPATH TAKCOHOMIUHI BHU3HAYEHHsS Ta MPOBOJUTH PETPOCTICKTUBHUMA aHaI3
TpaHchopMallii iXTIOKOMIUIEKCIB. AHalI3 KOJICKIIH J1a€ 3MOTY OIlIHWTH HE JIMIIE
TaKCOHOMIYHE PI3HOMAHITTA, a ¥ reorpadiuyHy MPEACTABICHICTh OKPEMUX PETIOHIB,
pIUKOBUX OaceiHIB Ta MOPCHKUX aKBaTOpiil. [xTiomoriuna konekmis HarioHampHOTO
HayKoBO-ipupoaandoro mysero HAH Ykpainu (HHIIM HAH VYkpaian), chopmoBana
BIIPOJIOBK TPUBAJIOTO MEPIOTY, OXOIUIIOE BCIO Teputopito Ykpainu (Mosuan, 2011).

Mera po0OoTH — BCTAaHOBUTU OCOOJIMBOCTI TEPUTOPIAIBHOI Ta OaceilHOBOL
npeacTtaBiaeHocTi ixTiopaynu B konekiii HHIIM HAH VYkpainu Ta Bu3HauuTu
MEPCIEKTUBH 11 MOJAIBIIOTO KOMIUIEKTYBaHHS.

Marepian i metoau. JlocnimkeHo Marepianu ixTiojoriunoi kosekiii HHIIM
HAH Vkpainu. [ns koxHOi aamiHicTpatuBHOi obOnacti Ykpainu Ta AP Kpum
BU3HAYAJM KIJTBKICTH BUIIB pU0, 3a()iKCOBAaHUX BaydEepHUMH MaTepiajgamu y 300pax, a
TaKOX KUTbKICTh OXOIUICHHX PIUKOBHUX OAaceiHIB Ta ekoperioHiB. OKpeMo aHali3yBalH
KUIBKICTh 00JIaCTEH, 3 IKMX MOXOJATh MaTeplaau JJisi KOKHOTO 3 OCHOBHHMX OaceiiHiB
Ta MOPCHKHX aKBAaTOPIH, 1 3araJibHE BU0BE PI3HOMAHITTS BIAMOBIIHUX OaceHHIB YM
aKBaTOPIN y KOJIEKIIIi.

O1iHKy TTPOBOIMIIM 3a KITBKICTIO YHIKQTHHUX BHIIB: TIOBTOPHE MPEICTABICHHS
BUAY B PI3HUX MYHKTax 300py HE 30UIbIIYyBaJIO MOKA3HUK BUAOBOTO PI3HOMAHITTS
TepuTopli uym  OacediHy. OTpuMaHi 3HAYEHHA  XapaKTEepPU3YyIOThb  BUOBY
penpe3eHTAaTUBHICTh KOJIEKIi, @ HE 3arajibHy KUIbKICTh €K3€MIUIAPIB. 3BaXKalouu Ha
MOJIMBICTh TPAIUISTHHS OJHOTO BUY B KIJIbKOX 00JIaCTSAX UM OaceiHax, 11l TOKa3HUKU
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HE € aAUTUBHUMHU. TaKCOHOMIYHHMH CTaTyC Ta CHHOHIMIIO BHJIIB Y3TOJKCHO 3a
3BefieHHAM dayHu pub Ykpainu (Mosuaan, 2008-2009).

PesyabTatTu Ta 00roBopeHHsi. BusBI€HO 3HauYHy  HEPIBHOMIPHICTb
TEPUTOPIaTbHOI  MpeAcTaBleHOCTI ixTiodaynu. Haibinpmry KigbKICTh BHIIB
3adikcoBaHo B marepianax 3 Onecrkoi obmacti Ta AP Kpum (mo 127 Bunis). Bucoki
MOKA3HUKU XapakTepHI TakoX Uil 3amopi3bkoi Ta MukomnaiBcbkoi (o 76 BHIIB),
XepcoHcbkoi (65), 3akapmarcekoi (60) 1 KuiBcekoi (52) obmacreit. [IpomixkHi
3Ha4YeHHs1 oTpuMaHo i Jlyrancekoi (47), Bimnunpkoi (46), YepHniBenpbkoi (45),
Yepkacbkoi (44), JIbBiBcbKoi (43), HuinponerpoBcbkoi Ta YepHiriBebkoi (rmo 41)
obnacreii. Haiimenie BuaiB penpe3eHToBaHo 3 BoauHcebkoi (16), XMenbHUIBKOT (21),
Cymcokoi (23), PiBuencbkoi (25) Tta KipoBorpaacekoi (27) oOmacteit. Ll
HEPIBHOMIPHICTh 3YMOBJICHA K MPHUPOJHUMH BIAMIHHOCTAMH CKJIany (ayHH, Tak i
HEOJIHAKOBOIO 1HTEHCUBHICTIO KOJICKIIIHHUX 300piB Y PI3HUX pETiOHaX.

AHami3z 3a 0aceifHOBMM TMPHUHIIMIIOM TaKOX IPOJEMOHCTPYBaB ICTOTHI
BIIMIHHOCTI Y BUJIOBOMY PI3HOMAHITTI Ta IPOCTOPOBOMY OXOIUICHHI. MakcuManbHi
MOKa3HUKU MPEJICTABICHOCTI 3adpikcoBaHo /i Oaceliny Jlynaro (127 BuaiB, MaTepiaiu
3 4 obOnacreii) Ta akBaTopii Yopnoro mops (117 Bunis, 4 obnacti). Baxnupy poisb y
KOJeKIIiHuX (oHaax BIiAIrparoTh Matepianu 3 OaceiniB Jninpa (79 Bumis, 19
obnacreit) Ta uictpa (71 Bun, 7 ob6nacteit). s AzoBcekoro Mops 3adikcoBaHo 61
BuJ (4 obnacri), Ay 6aceiiny IliBnennoro byry — 53 Buau (7 obnacteit), ony — 50
BU/1B (3 obnacTi), pidok IIpuaszon’st — 43 Buau (4 obnacri), piuok Kpumy — 42 punu (1
obnactp), a s Oaceriny Biciu — 29 Bumi (1 obnacts). HaltHmKuuM mOKa3sHUKOM
XapaKTepU3yrThCs Malli piuku [IpuuopHoMop’s, mpeAcTaBieH] Juiie 5 BugaMu 3 3
oOmnacTei.

BcranoBieHo, 1110 KUIBKICTh OXOIUICHHX OOJIacTe HE Ma€ MPsSMOi KOpensIii 3
BHJIOBOIO TIpejicTaBiieHicTIo. Tak, 6aceitn J{Hinpa oxoruntoe Hanoube odacrei (19),
ane npexacrasnenuii 79 sunamu. Hatomicts Oaceiin [lyHaro, po3ramoBaHuil y Mexax
aumie 4 oOnacTed, Mae€ HaAWBUIMN MOKa3HUK BUIOBOTO pizHOMAaHITTA (127 BuUAIB).
Bucoki nokazHuku okpemux Tteputopiii (Onecbka, 3amopizbka, MukonaiBcbka,
XepcoHChbKa 00J1acTi) MOSICHIOIOTBCSA iXHIM pO3TallyBaHHSIM y MeXaX KUIbKOX
plUKOBUX OacelHiB Ta BUXOJOM JI0 MOpiB. HaToMicTh Maa KUIbKICTh BUAIB Y KOJEKITIi
3 MEBHUX O0JlacTel YM BOJOUM CBITYUTH HE MPO OIHICTH iXHBOI cydacHOi dayHu, a
PO HASBHICTH MPOTAIMH y Bay4epHOMY MaTepiai.

dikcarisi BIACYTHOCTI BaydepHUX CEpi 3 OKpeMHX MaloJOCHIKEHUX abo
AHTPOIIOTEHHO TPAHC(OPMOBAHUX BOJHHMX CHUCTEM camMa MO €001 € BaXJIMBUM
HAYKOBUM pe3yJIbTaTOM peBi3ii kosekiii. Lle 103Bosie 006’ €KTUBHO OI[IHUTHU CTYIIHb
TEPUTOPIATBHOI pENPE3eHTATUBHOCTI (DOH/IIB, BUSBUTH ICTOPUYHI epeKocH 300piB Ta
chopMyBaTH HayKOBO OOIPYHTOBAaHY CTpATETil0 MOAAIBIIOTO KOMIUICKTYBaHHS
KOJICKITii. Y CyHEHHS BUSBIICHUX AC(IIIUTIB € HEOOX1THOK YMOBOIO IS 3a0€3MeUeHHS
MOBHOTH JIaHWX TiJ Yac TPOBEACHHS CHUCTEMAaTHYHHX, EKOJOTIYHUX Ta
IPUPOIOOXOPOHHUX JTOCIHIJIKEHb.

Ixtionoriuna konexkuisst HHIIM HAH Vkpainu oxoruitoe BCl perioHu YKpainu,
OpoTE€ BUSBJISE 3HAYHY HEPIBHOMIPHICTh BHUAOBOI MPEICTAaBIEHOCTI SK 3a
aAMIHICTpaTUBHUMHU Teputopisimu (Big 16 BuaiB y BonuHchkiit o6n. go 127 y
Onecokiti Ta AP Kpum), Tak 1 3a OaceiiHamu (BiJ 5 BHUIIB Ui MalluX PI4OK

107



[Ipuyopnomop’ss nmo 127 nana Jlynawo). BaywepHi exk3eMIUisipu KOJIEKINT €
MaTepiajJbHOI OCHOBOIO JIOKYMEHTYBAaHHS 1CTOPUYHOTO Ta Cy4aCHOTO MOIIMPEHHS
pu6. Pe3ynbraTH NpOBENEHOTO aHali3y JO3BOJISIIOTH BUSBHUTH TEPUTOpIaibHI M
OaceilHOBl mporamuHu y (oHAaX Ta ONTUMI3YBaTH IMOJAJbILY CTPATErito
KOMIUICKTYBaHHs, pEBi3li Ta Katajorizamii KoJekiii s 3a0e3redueHHs il
MaKCHUMAaJIbHOI Penpe3eHTaTUBHOCTI.
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TERRITORIAL AND BASIN REPRESENTATIVENESS OF THE
ICHTHYOFAUNA OF UKRAINE IN THE ICHTHYOLOGICAL
COLLECTION OF THE NMNH AT THE NAS OF UKRAINE

Summary. Museum ichthyological collections serve as essential sources of
retrospective information regarding fish diversity and spatial distribution. This study
evaluates the territorial and river basin representativeness of the ichthyological
collection at the National Museum of Natural History of the NAS of Ukraine, which
covers the entire territory of Ukraine. The analysis revealed significant heterogeneity
in species representation across administrative regions and river basins. The highest
species richness 1s documented for Odesa Oblast and the Autonomous Republic of
Crimea (127 species each), as well as the Danube basin (127 species) and the Black
Sea (117 species). Conversely, several administrative regions demonstrate low species
representation, indicating spatial gaps in voucher material rather than low natural
diversity. The absence of voucher series highlights the necessity of targeted sampling
to optimize future collection strategies and ensure data reliability for conservation and
taxonomic research.
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BIIJINB BOEHHUX JIITH HA CTAH BOJHUX EKOCUCTEM BACEWHY
JHIITPA TA PUBUKU JJIA BOOJHUX BIOPECYPCIB

BonHi exocuctemu 6aceiiny JlHimpa MarOTh BaXKJIMBE 3HAUCHHS 11 30€peKEHHS
O10pI13HOMAHITTS Ta BIITBOPEHHS BOJHUX OlopecypciB Ykpainu. BonHowac TpuBaie
AHTPOITOTCHHE HAaBAaHTAXEHHS HA BOJIHI 00’ €KTH B YMOBaX BOEHHHUX JIiii TOTIOBHIOETHCS
HOBUMH YMHHUKAMH C€KOJIOTIYHOTO pH3UKY, TIOB’SI3aHUMH 3 pPYHHYBaHHSIM
IPOMHUCIIOBO1, BOJIOTOCIIOAAPCHKOT Ta KpUTUUHOI 1HYPACTPYKTYPH, 3a0pYyIHEHHSIM BOJT
TOKCUYHUMHU PEYOBHHAMH Ta TOPYIICHHIM TiApoMOp@OIOTIiuHNX YMOB. sl BOTHUX
OlopecypciB Taki 3MIHH € OCOOJMBO HEOE3NMEUYHHMH, OCKUIBKH SKICTh BOJIH,
TIAPOJNIOTIYHUI PEXUM Ta CTaH KOPMOBOi 0a3u BHU3HAYAIOTh YMOBHU 1CHYBaHHS,
BIITBOPEHHS 1 (hOPMYBaHHS YUCEIHHOCTI MOMYJIALIN prb Ta 1HIIKMX T1POOIOHTIB.

Meta po0GOTH — OIIIHUTH Cy4YacHi 3MIHM OKPEMHUX IMOKA3HHKIB SIKOCTI BOAH Y
Oaceiini /[Hinmpa B yMOBaxX BOE€HHHX il Ta BU3HAYUTH MOTCHIIIMHI PU3UKH ITUX 3MiH
JUISL BOJHUX €KOCHCTEM 1 BOAHUX Oi0pecypciB.

Martepiasiamu  AOCHDKEHHST OyJd JIITepaTypHI JKEpena Ta pe3ysbTaTH
MOHITOPUHTY SIKOCTI BOJAM Ha PI3HUX JiIsiHKax Oaceitny Jluimpa 3a 2021-2024 pp.
AHanizyBajli NMOKa3HUKUA PO3YMHEHOTO0 KHUCHIO, MPO30pPOCTi, BMICTY aMOHIi-10HIB,
xiMmiuHoro crnoxwuBaHHs kucHio (XCK), 3aranpHOro 3amiza, maprasiro ta Qocdar-
10H1B. [lopiBHSUIIBHY OIIIHKY 31MCHIOBAIM 3 YpaxyBaHHSIM HOPMAaTHBHHX 3HAY€Hb
SIKOCT1 BOJIM, HABEJICHUX Y BUX1THOMY JOCJI1I>KCHHI.

AHaJi3 moka3HUKIB sikocTi Boaum Jluimpa 3a 2021-2024 pp. CBITYUTH IIPO
MOETHAHHA BIJHOCHOI CTaOUIBHOCTI OKPEMHX [MapaMeTpiB 13 JIOKaJbHUMU
BIIXUJICHHSIMH BiJl HOpMaTUBHMX 3HaueHb. HalO1ab11 Mpo0IeMHUMH TTOKa3HUKAMU B
OKpeMUX JIIsHKax Oaceitny Oynu amoHiii-ionu, XCK, 3ami30, mapranens ta pocharu
(’KyxoBa, Crap;xuacbkuii, 2025).

Y KuiBcbkOMy BOJIOCXOBHIIIL 32 JTOCIHIKYBaHUN MEPio/] BIJ3HAYEHO 3MEHIICHHS
npo3opocti Boau Ta 30umbmenHs XCK. KonmeHrtparii aMOHIH-10HIB 3aJIMIITAIACS
BIJIHOCHO CTaOUIbHUMH, BOJHOYAC CIOCTEPIraiocs 3HIDKCHHS KOHIEHTpAaIlii
docdarie Ta 3amza. Y KaHiBChbkOMy BOJOCXOBHUII 3a()iKCOBAHO 3MEHIICHHS
KOHLEHTpaIii 3amiza Ta QocdaTiB OpH BIAHOCHO CTAOLILHOMY piBHI aMOHIIO.
[Tpozopicte Boau 3HU3MIACS TopiBHSIHO 3 2021 poxom (JKykoma, CTapKHMHCHKUH,
2025).

VY 2024 p. y KuiBcbkOoMy BOJIOCXOBHILI KOHIIEHTpAIlisl aMOH1M-10HIB CTAaHOBUJIA
0,99 mr/am?, XCK — 40,99 mrO/nm?, 3aransHoro 3amiza — 0,44 Mr/nmM?, maprasio —
0,298 wmr/mm?, dochar-ioniB — 0,20 wmr/am®. Jlns KanHiBcbKOro BOJOCXOBHINA
BiAMmoBiAHI 3HaYeHHs ctaHoBwian 0,92; 33,00; 0,19; 0,117 Ta 0,31 mr/nm® (OKykosa,
Crapxuncbkuii, 2025).

[linBUIIEHHSI KOHIIEHTpAIli aMOHIMHMX CHOJIYK MOXE CBIIYUTH PO
HAJXOKEHHsSI OpraHiyHoro 3adpyaHeHHs. Bucoki 3HaueHHs XCK xapakTepu3yrorb
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IiJIBHUIINICHE OpraHidYHe HABaHTAXEHHS Ha BOJHUM 00’ €KT, a 301JIbIICHHS] KOHIICHTpAaIIii
docdaTiB MOKe CHPHUATH PO3BUTKY eBTpodikamiiftHux mporeciB. Taki 3MiHM 3/1aTHI
HEraTMBHO BIJIMBATH HAa YMOBHM ICHYBaHHS T1JpOOIOHTIB Ta, BIANOBIJHO, Ha CTaH
BonHuX OiopecypceiB (Ctpokanb, KoBmak, 2021).

HailiMacmuTaOHimn 3M1HM BOJHOI eKocucTeMH J{HINpa NoB’s3aHl 3 pyHHYBaHHSAM
KaxoBcbkoi ['EC y uepBHi 2023 p. BHacniiok HEKOHTPOJIHLOBAHOTO BHUTOKY BOJM
KaxoBchKke BOAOCXOBHIIE SK IMTyYHA BOJONMA (PaKTUYHO MPUTTMHIIO icHyBaHHS. Lle
CIIPUYMHUIIO CYTTEBY TpaHC(OpMaIlil0 TIAPOJOTIYHOTO PEKUMY, 3MIHU IUIOIII
BOJHOTO A3€pKaja, MiATOMICHHS TEPUTOPIN HUXKYE 3a TEUIEI Ta 3HAYHE OMpPICHEHHS
JlHinpoBcbKko-by3bkoro mumany (XiibueBcbkuit, 2022).

3 orisay Ha 3HAYEHHS TIAPOJIOTIYHOTO Ta TIAPOXIMIYHOTO PEXKHMIB IS
KUTTENSUIBHOCTI pUO, 3MIHM BOJIHOTO CEPEIOBUINA MOXKYTh BIUIMBATH Ha YMOBHU
Haryjy, mirpamii Ta BinTBOpeHHs ixTiodayHu. BogHouac Oe3mocepemHsi KiIbKiCHA
OIlIHKA TaKWX 3MiH JIJII OKPEeMHUX BHJIB pUO y MEXax BUXITHOTO JTOCHTIKEHHS HE
IPOBOJMIIACS, IO BH3HAYa€ HEOOXITHICTh  IMOJAIBIINX  CICIiaTi30BaHUX
1XTIOJIOTIYHUX JAOCIIJI)KEHb.

OTxe, BOEHHI All € JOJAATKOBUM (DAKTOPOM aHTPOIOIE€HHOrO BILIMBY Ha BOJIHI
exocucteMu OaceiiHy JlHinmpa Ta CTBOPIOIOTH HOBI PU3HMKH JJI1 BOJHUX O10pecypciB.
Amnani3z ganux 2021-2024 pp. nmokas3aB HasIBHICTb JIOKAJbHUX BIIXUJIEHb IKOCT1 BOAU
3a BMICTOM aMOHIi-10HIB, 3aili3a, Maprasio, Qocdatis Ta mnokazHukoMm XCK.
HaiiGinpm MacmTabHUM MPUKIAAOM TpaHcpopMallii BOAHOI €KOCHCTEMHU CTalld
Hachiaku pyiHyBaHHs KaxoBcbkoi 'EC, mo mpusBenu [0 KapAMHAJIBHOI 3MIHU
TIAPOJNIOTIYHUX yYMOB 3Ha4HOi AULIHKKA JlHinpa. [ns 30epexeHHs Ta BIATBOPEHHS
BOJHUX OlOpecypciB HEOOXiIHE MPOBEACHHS KOMIUJIEKCHOTO MOHITOPUHTY, SIKUN
MOPSAT 13 T1IPOXIMIYHUMH MTOKa3HUKaMU BKJIFOYATHME OI[IHIOBAaHHS CTaHy i1XTiodayHH,
KOPMOBOi 0a3u, MICITb HaryJy Ta HEPECTY, a TAKOK BU3HAYCHHS IOBFOCTPOKOBUX 3MiH
CTPYKTYpH pUOHUX YTPYIIOBaHb.
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IMPACT OF WARFARE ON THE STATE OF AQUATIC ECOSYSTEMS OF
THE DNIPRO RIVER BASIN AND RISKS TO AQUATIC BIORESOURCES

War-related activities have intensified anthropogenic pressure on aquatic
ecosystems of the Dnipro River basin. The study analyzes water-quality monitoring
data for 2021-2024 from selected sections of the Dnipro cascade. Particular attention
1s given to ammonium ions, chemical oxygen demand, iron, manganese, and phosphate
ions, for which local deviations from regulatory values were observed. The destruction
of the Kakhovka Hydroelectric Power Plant caused a large-scale transformation of the
hydrological conditions and habitats of aquatic organisms in the lower Dnipro. Such
changes may affect feeding, migration, reproduction, and the long-term condition of
fish communities and other aquatic organisms. Comprehensive monitoring combining
hydrochemical indicators with ichthyological assessments is therefore necessary for
the conservation and restoration of aquatic bioresources in the Dnipro basin.

MMOTPOXOB O. C., XyJIs1 0. M., KO®OHOB K.
[ncTuTyT rigpo6ionorii HAH Vkpainu, npocn. Bononumupa IBacroka, 12, Kuis,
04210, Ykpaina, apotrokhov@gmail.com

CTATEBA BAPIABEJIBHICTHh AKTUBHOCTI JIAI TA CAT' Y 351BPAX
KAPACS CPIBJISICTOI'O TA OKYHS PIYKOBOT' O 3 BIJIIAJIEHUX
NOMYJIALIN

MeTtoro poOOTH € BCTaHOBJIEHHS (P1310J10r0-010XIMIYHUX MEXaHI3MIB MIATPUMKH
€HEePreTUYHOro OOMIHY y pu0 3 pi3HUX MOMYJISILIN Ta yMOB ICHYBaHHS 3aJIEKHO B1J 1X
CTarTi.

JlochmipkeHHsT  TIPOBOJWIIMCS Ha  cepeiHid  dactuHi  KpemeHuyrpkoro
BOJIOCXOBHIIIA, BEPXHBOI YacTHHU KaHiBCHKOTO BOJIOCXOBHIIA, HU30B 51X p. JyHai, p.
Pocs 3 npuroxkamu. Hamu oOpaHi HaifOUIb1I Bii1ajeH1 NOMyJIsii pul 3 METOIO OI[IHKH
BapiaOEIbHOCTI JOCTIHPKEHUX TMOKAa3HHUKIB 3a pPI3HUX YMOB icHyBaHHs. [IpoBeneni
JOCIIKEHHS 30pOBHX TENIOCTOK CTaTEBO3PUIMX pUO, a came Kapacsi cpidyisicToro
(Carassius gibelio) ta okyHs piukoBoro (Perca fluviatilis), siki MEIIKalOTh B IMX
Bojl0MiMax. Pu0 BMIIOBIIIOBaIM BECHOIO Ta BoceHHM. Beboro BimiOpano mo 10 3paskis
3s10ep KOKHOTO BHIY Ta KOXXHOTO CE30HY POKY.

[Mapoximiuni mokazHUKU KpeMeHIyIhbKOTO BOJOCXOBHIIA Yy palOH1 TPOBEICHHS
JOCTIKEHb HE MEPEBUIITYBAIM HOPMATHBHI BEIMYUHH JIJIS1 BOJIOMM KOMITJIEKCHOTO Ta
puborocnonapcbkoro mpu3HaueHHsA. Bona y monusssax p. JlyHail xapakrepusyBanacs
nigBuIIeHO0 MyTHicTI0. KoHIeHTpallisi 10HIB aMOHIIO Ta aMiaKy y BOJII Ha 4ac
NPOBEJCHHS JOCHiIP)KeHb 3HA4YHO TIEPEBHINyBaJia JJOMYyCTUMI BEJIMYMHU TS
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puOOTOCIIOAPCHKUX BOJOWM. Y BOJAI MiCTHJAcsd 3HAaYyHAa KUJIbKICTh PO3YMHHUX
nagronpoxykris (0,068-0,112 mr/am®), mo nepesuiysano I'JIK y 1,4-2,0 pasu.

Ha ningakax p. Pocs (Bepxne Tta CepenHe butonepkiBcbKl BOAOCXOBHILA)
KOHIICHTpAIlisl 10HIB 010T€HHUX €JIEMEHTIB HE MEePEBUIIyBaja HOPMATUBHI BETUYHHU.
KinbkicTh po3unHHMX HagTONpPOAYKTIB y Bomi iHomi mocsrama 0,060 mr/mm>. V p.
IIporoka (6aceiin p. Pock) y Boai mictunocs 1,90-2,65 mr N/am® amoniiinoro a3ory ta
0,41 mr/am® posunHeHi HaQTONPOAYKTIB, MIO 3HAYHO MEPEBUIIYE iX TIPAHMYHO
JIOITYCTHUMI KOHIIEHTpAIlli.

AxtuBHicth JIAI' (maktataerinporenasu) ta CIUI' (CykueHaTAeriiporeHasu) B
3s10pOBUX MENIIOCTKAX pUO AOCTIIHKYBAIMCSA CTAHJAPTHUMH METOIAMHU.

bioximiuHa peakiris pub Ha €KOJIOTIYHI YMOBH CEPEIOBHIIA 3aJICKUTh BiJI iX CTaTI
(Figueiredo-Fernandes, 2013). Ilpu 4oMy mpakTUYHO BCl HAyKOB1 JOCHTIIKCHHS 3
[bOT'0 TUTAHHS MPOBOJIUINCH B YMOBaX €KCIIEPUMEHTY a00 Ha pudax O/HI€T MOMmy AL
(Neeraj Kumar Sharma, 2017). Ilpy doMy MoOXHa BiIMITHTH, IO CaMIll OUIBII
nomitHi (Kulkarni, 2017).

Sk mokazayii Halll JTOCTIKEHHS, HABECHI cepe/iHs BeanunHa aktuBHOCT1 JIII y
3510pax OKYHsI HE BIAPI3HAIACH MK CaMKaMHU Ta caMUsMHi. OKyHb Ha 4ac BIJJIOBY pUO
BXK€ BIJTHEPECTUBCS, @ BMICT PO3UMHEHOTO KHCHIO Yy XOJIOJIHIM BOJII OYB Ha BHUCOKY
piBHi. [IpoTe BXe BOCEHM AaKTHUBHICTb (PEPMEHTY 3HAYHO IMepeBaXkajla y CaMOK
MOPiBHAHO 70 camiliB, a came 0,025 mmonb/Mr Ounkaxrox. npotu 0,017 Mmonb/mr
Oinkaxrona. 3 BiporiaHicTio p<0,05. besnepeyHo 3 MOTIPIICHHSIM YMOB 1CHYBaHHSI
CaMKM OKyHS B OUIbIIIA MIpl 3aiII0Th aHAaepOOHE AMXaHHS MPU MIATPUMKU
eHepro3ade3neueHHs nepediry MeTaboiyHuX MpoIeciB. Sk HaBECHI, TaK 1 BOCEHU
koedirieHT Bapialli aKTUBHOCTI 3HA4YHO OUIBIIE Yy CaMOK ITOPIBHSHO 10 CaMIIIB.
Becnoro meit koedirtieHT gocsraB y camok 26,3% mpotu 11,7% y camiiiB, BoceHu —
19,1% npotu 14,6% BignosigHo. TakuM 4MHOM, 3a PI3HUX YMOB ICHYBaHHSA Ta 3a Jii
PI3HOMAHITHHX €KOJOTIYHUX YWHHUKIB CAMKH OKYHS BHUMYIICHI 3HAYHO OILIbIIE
KoperyBatu akTuBHICTh JIJAI' 1y MDIATPUMKMA TOMEOCTa3y Ha HaJEKHOMY
€HEPreTHYHOMY PIBHI.

Kapack cpiOasicTuii 1CTOTHO BIJIPI3HSIETHCS BiJl OKYHSI 32 BMICTOM IJIIKOT€HY Y
neviHii Tta M’sa3ax. Lpomy Buay y OuIbmIiii Mipi NpuUTaMaHHE BUKOPUCTAHHSA
BYTJIEBOJHOTO OOMIHY I MIATPUMKH €Hepro3ade3rneyeHHs MeTa0oIYHUX MPOIECIB,
B TOMY YHMCJI1 132 JIIi HECTIPUATINBUX YUHHUKIB cepeoBuiia. CtareBa BapiabenbHICTh
aktuBHOCTI JI/[I" y 11bOT0 BUTY ICTOTHO BIPI3HIETHCS BiJ OKYHsI. Tak HaBECH1 cepeTHs
BEJIMYMHA aKTUBHOCTI (PEpMEHTY y 30pOBHX METIOCTKaX y CaMOK JIEHI0 MepeBakae
nopiBHsHO 10 camiiB (0,034 wmmonw/Mr Oinkaxroa. mpotu 0,027 MMOIB/Mr
oinkaxronu.). [Ipore BoceHu BoHa icTOTHO MeHma came y camok (0,024 mmoib/mr
oinkaxroa. mpotu 0,039 mmonb/Mr Oinkaxrox., p<0,05). BiporigHo camMku B Iei
CE30H 3aJy4yaloTh 1HINI IIISXH €Hepro3abe3meueHHs MIATPUMKH CTaHy TOMEOCTasy.
BapiabenpHICTh AOCTIIKEHOT0 MOKAa3HUKA y CAaMIIIB Ta CAaMOK HE BIIPI3HAETHCS Y
BECHSHUI CE30H, 1 3HAYHO MEHINIAa y CaMOK BOCEHH.

Cepenns aktuBHicTh CIII" y 350pax OKyHs 3aBXkAM OLIbIIa y CaMOK MOPIBHSIHO
no camiiiB. llei moka3HUK CTaHOBUTH Y caMOK 7,1 HMOJIb/MI OUIKaxxB. MPOTH 2,2
HMOJIB/MT OUTKaXXB. y caMIIiB HaBeCHi Ta 5,3 Ta 3,5 HMoJIb/MT O1JIKaXXB. BIATIOBITHO B
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OCIHHIH mepio. 3a il pi3SHOMaHITHUX YMOB ICHYBaHHSI CaMKH B OUTBIIIN Mipi 3a110Th
aHaepoOHe JUXaHHS I MATPUMKH eHepreTuyHoro 6anancy. HeoOXimHO BiIMITUTH,
110 BapiaOenbHICTh IOr0 MOKA3HKKA 3HAYHO MeHIIa y caMok (9,4-15,1%) npotu 26,7-
28,2% y cammiB. CamIii OKyHs 3aTHI BUPOOISITH OLfbII a/IeKBaTHI KOMIIEHCATOPHI
MEXaHI3MU 3a /i1 €KOJOTTYHUX YNHHHUKIB.

VY kapacs crnocTepiraeTbcs NpOTUIICKHA 3aJIeXKHICTh 3MiHM akTuBHOCTI C/I" y
3510pOBUX MeMtocTKax. Tak y caMok a00 akTUBHICTh PEPMEHTY 3HAYHO MEHIIIA y CAMOK
(1,41 amonp/MT OUIKaXXB. MpoTU 3,4 HMOJIB/MI OUIKaxXXB.), a00 BOHa OJHAKOBa Y
CaMIIIB Ta CaMOK BOCEHH. 3a Koe]ilieHTOM Bapiallii y caMIliB L€l MOKa3HUK 1CTOTHO
3MIHIOETBCA TOPIBHSHO 10 caMok (53,6% mnpotu 25,5%) naBecHi. [Ipote BoceHu
Koe(illieHT Bapiallli 3Ha4HO nepeBaxkae y camok (48,6% mpotu 18,6%). besnepeuno
K CaMIli, TaK 1 CaMKH 3ally4arOoTh Yy HIATPUMAaHHI FOMEOCTa3y 1HII €HEpreTU4Hi
pecypcH, 30Kpema Jimiad Ta OiIKd, 30epiraroud BYIJIEBOAM Ui €HEPreTUYHOTO
0OMiHY B 3MIMOBHUX YMOBAaX.

3a mokazaukamu akTuBHOCTI depmenTiB (JIIAI ta C/AI') enepreTuynoro oomiHy
IOMITHO, IO CaMKHM OUIbII Yypa3iMBl JIO0 HETaTUBHOI Jii AaHTPONOT€HHUX Ta
€KOJIOTTYHUX YMHHHKIB BOJHOTO CEPEAOBUIIIA.

Takum ynnoMm, aktuBHICTE JIJIT" 1 CAI y 350pax kapacst cpiOisicTOro Ta OKyHS
PIYKOBOTO XapaKTEpU3YEThCS BUPAXKEHOIO BHUAOBOIO, CTaTEBOID Ta CE30HHOIO
MIHJIMBICTIO, 10 BigoOpaxkae pi3Hl cTpaTerii MIATPUMAHHS EHEPreTUYHOIO
rOMEOCTa3sy.

VY caMOK OKYHSI BOCEHHM CIIOCTEpIrajocs TOCTOBIPHE MiABUIICHHS aKTHUBHOCTI
JIJIT" mopiBHSHO 13 CaMIISIMHU, 1110 CB1TYUTH MPO 1HTEHCUBHIIIIE 3ATyYEHHS aHaepOOHOTO
€HEPreTUYHOro OOMIHY 3a MOTIPIICHHS YMOB CEpEIOBUIIIA.

Buma aktuBHicte CIII" y camok okyHsI B 00M/1Ba CE30HM BKa3y€e HA 3HAYHY POJIb
aepoOHOTO MITOXOHJIPIaTFHOTO METa0o0Ii3My B 3a0€3MEUYeHHI iXHIX €HEPreTHYHHX
notpeo.

Y kapacs cpiOmSICTOrO cTaTeBi BIAMIHHOCTI Majld TPOTHIICKHHH 1 CE30HHO
3aJIeKHUN XapakTep: BoceHu akTuBHICTh JI/II" y camok OyJia HUK4OM0, HIK y CaMLIIB,
a aktuBHICTh C/II" — HIXKU010 200 OJIM3BKOIO 10 OJHAKOBOI.

3HauH1 KOJIMBaHHS Koe(DilieHTIB Bapialii (epMEHTATUBHOT aKTUBHOCTI CB14ATh
PO HEOJIHAKOBY ITUIACTHYHICTh KOMIIEHCATOPHUX PEakKiiiii CaMIIiB 1 CAMOK Yy B1JINOB1/Ib
Ha aHTPOIIOT€HHI Ta MPUPOIHI YNHHUKH.

OTpuMani pe3yabTaTH TOKa3yTh, IO CAMKH JOCTiPKEHUX BUJIB 3arajioM €
OUIBII Yy TIMBUMU J0 HECIPHUSATIMBUX YMOB BOJIHOTO CEpeIOBUINA, a aKTUBHICTH JIIT
1 CIAI' MoXe BUKOPHCTOBYBAaTHUCS SIK 1H()OpMATUBHUN O10XIMIYHUN MapKep CTaHy
PUOHUX TTOMYJISAIIIH.
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SEX-DEPENDENT VARIABILITY IN LDH AND SDH ACTIVITY IN THE
GILLS OF SILVER CRUCIAN CARP AND RIVER PERCH FROM REMOTE
POPULATIONS

The study examined sex-related and seasonal variability in lactate dehydrogenase
and succinate dehydrogenase activities in the gills of Prussian carp (Carassius gibelio)
and European perch (Perca fluviatilis) from geographically distant populations. The
activities of both enzymes showed species-specific, sex-dependent, and seasonal
differences associated with contrasting environmental conditions. In autumn, female
perch had significantly higher LDH activity than males, indicating a greater contribution
of anaerobic metabolism under less favorable conditions. Female perch also exhibited
higher SDH activity in both seasons, suggesting a more intensive use of aerobic
mitochondrial energy production. In Prussian carp, sex-related differences followed
another pattern, as autumn LDH activity was lower in females, while SDH activity was
lower or similar to that recorded in males. Variations in enzyme activity indicate that males
and females employ different compensatory mechanisms to maintain energy homeostasis.
Overall, females appeared to be more sensitive to adverse anthropogenic and
environmental factors, while LDH and SDH activities may serve as useful biomarkers for
assessing the physiological condition of fish populations.
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MOHITOPUHI BUJTOBOI'O CKJIAAY IXTIO®PAYHHU PIYKHU CJIIIOPI
Y MEKAX C. ICKIBII

Pubu € ogHuMmM 3 HaWBaXKIMBIMINX KOMIIOHEHTIB MPICHOBOJHHUX EKOCHCTEM,
OCKUIBbKH OepyTh y4acTh y MiATPUMAaHHI TPOPIUHHUX 3B’ SI3KIB, PETYJIALIl YMCETHHOCTI
BOJHUX OpPraHi3MiB Ta 3a0e3MeyeHH1 PyHKIIOHAIbHOI CTIMKOCTI BOJHUX O10LE€HO3IB.
CyuacHi mporiecu Tpancopmariili BOZHUX €KOCUCTEM, CIPUYMHEH] aHTPOIOT€HHUM
HABaHTAXEHHSM, 3MIHAMU KJIIMATy, 3aperyJIIOBaHHSAM CTOKY, €BTpO(]iKali€ro BOIONM
1 MOTIPIIEHHSM SKOCT1 BOJIH, CYTTE€BO BIUIMBAIOTh HAa CTPYKTYpYy pubd (MoB4aH Ta iH.,
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2014; IMpucsxHiok Ta iH., 2021; Bepen ta 1., 2025). Oco011BO Bpa3IMBUMU 10 TAKHX
3MIH € Malll pIYKHd, SIKI XapaKTepU3YIOThCS OOMEXKEHHMMH MOXKJIUBOCTIMHU
CaMOOYMIIIEHHS Ta IIBHJIKO pearyloTh Ha OyIb-sKi TMOPYLICHHS MPUPOIHOTO
riaposoriyboro pexumy (Pomans Ta 1., 2017).

Y cydyacHMX yMOBaxX OLIHKa CTaHy MONYJSIIA pud Ta IOCIIIKEHHS
3aKOHOMIPHOCTEH X AMHAMIKH € OJJHUM 13 IPIOPUTETHUX HANPSIMIB IXTIOJOTTYHHUX Ta
€KOJIOTIYHUX JOCHIPKeHb. AHaNI3 YHUCENbHOCTI, BIKOBOI CTPYKTYpH, BHJOBOIO
PI3HOMAHITTS Ta 0co0JMBOCTEN (OpMYBaHHS IXTIOIEHO3IB JIO3BOJISIE OILIHUTH
€KOJIOTIYHMIM CTaH BOJOWM, BHU3HAYUTH TEHJICHIII 3MIH PUOHOTO HACeJIEHHS Ta
po3poOuTH e(PeKTUBHI 3aX0/IM 11010 30€PEKECHHS 1 BIATBOPEHHS BOJHUX 010pecypciB
(ITpucsxuiok Ta 1H., 2021; Bepen ta iH., 2025; [IpucsokaIok Ta iH., 2014).

[IpoTsiroM oOcCTaHHIX pPOKIB OCOOJIMBAa yBara MPHUAUISETHCS TOCITIHKCHHSIM
O10pI3HOMAHITTS Ta CTaHy iXTiopayHH Malux pPidoK YKpaiHu, sKi BUKOHYIOTH POJIb
NPUPOAHUX HEPECTOBUII, MICIIb HAryJly MOJIOJI Ta pe3epByapiB 30epexeHHs
JOKaIBHUX MOMYJIAMii 6aratbox BuAIB pubd (MoBuaH Ta iH., 2014). BctaHoBneHo, 1110
BHACNIJIOK 3aMyJIEHHS pyCeJl, 3apOCTaHHS BOJHOIO POCIMHHICTIO, MOTIPIIEHHS
TIAPOXIMIYHOTO  PEXUMY Ta  IHTEHCH(QIKalli  roCHoJapChbKOi  AISIBHOCTI
CIOCTEpIraloThCcsl 3MIHM BHJIOBOIO CKJIaQy PpHUOHOTO HACEIEHHS, CKOPOYEHHS
YUCEJIBHOCTI OKPEMUX aOOpUTr€HHUX BHUAIB 1 30UIbIIEHHS YacTKA €KOJOT1YHO
wiactuuHux ¢popm (Pomans Ta 1., 2017).

Hns Oaceitny piuku Cyiau BUKOHAHO HU3KY JOCIIKEHb, TPUCBSYCHUX OIlIHII
€KOJIOTTYHOI'0 CTaHy BOJIOMM Ta BUBYECHHIO iX Ol0pi3HOMaHITTS. BomHOoUac OLIbIIICTh
HAyKOBUX TMpallb CTOCYETHCS BEJIMKUX BOJHHUX OO0 ’€KTIB ab0 OKpPEMHUX aCIEKTIB
GbyHKIIOHYBaHHS BOAHUX eKocucteM. [IuTaHHS cy4acHOro cTaHy MOMyJSIid pud
Manux nputok 6aceitny Cynu, 30kpema piuku Crainopiji, 3aIMIIaI0ThCS HETOCTATHBO
BUCBITIICHMMH. HasiBHI BiOMOCTI MaroTh (parMeHTapHUN XapakTep 1 He Jal0Th
MO>KJIMBOCTI TIOBHOIO MIPOIO OLIIHUTH CY4acHY CTPYKTYpPY 1XTIOIIEHO3Y, OCOOIHMBOCTI
BIITBOPEHHS OKPEMUX BHIIB Ta TEHEHIII 3MIHU YHCEILHOCTI PHOHOTO HACEICHHS.

Piuka CninopiJ € TUIOBOIO MaJIOK PIYKOIO JIICOCTENOBOI 30HM YKpaiHW, sKa
3a3Ha€ 3HAYHOTO AHTPOMOTCHHOTO BIUIMBY BHACHIJOK CLIBCHKOTOCTIOAAPCHKOTO
OCBO€HHSI BOJI030IpHOI TUIONIl, 3MIHM TIAPOJOTIYHOTO PEXKMMYy Ta €BTpodikarii.
HesBaxkarouu Ha BaxJIMBE 3HAUYCHHS IT1€T BOJOWUMU JJIsI MIATPUMaHHS O10p13HOMAHITTS
Oaceiiny piuku Cynu, KOMIUIEKCHI JOCHTIDKCHHS JWHAMIKU TMOMyJsii pub Tta
Cy4acHOTO CTaHy ii ixTiohayHu MPOBOATHCS HETOCTATHBO.

VY 3B’S3Ky 3 IIUM aKTyaJbHUM € TIPOBEJICHHS OIIHKH BUOBOTO MOMYJISIINA pUO
piuku Crinopija, BUSHAUYECHHS POJII €KOJOTIYHUX YUHHUKIB Y (DOPMYBaHHI Cy4acHOTO
1XTIOIIEHO3Y Ta BCTAaHOBJICHHS OCHOBHUX TEHJICHINN PO3BUTKY PUOHOTO HACENEHHS
BOJOMMHU.

JlocmimKkeHHsT TPOBOWIIH MPOTATOM BereTaIiinoro nepioay 2025 poky Ha pidiri
Crnimopin y mexax JlyOeHcbkoro paiiony I[lontaBcbkoi oOmacti. st oTpumaHHS
pEeNpe3eHTaTUBHUX JaHuX OyJIOo 3aKJIaJeHO TPU CTAIllOHAPHI CTAHIIli CTIOCTEPEkKEHb,
po3TalloBaHl Ha PI3HUX JUIIHKaX BOAOTOKY. Bubip craHuii 3a1dcHIOBaIM 3
ypaxyBaHHSIM OCOOJIMBOCTEN TIIPOJIOTIYHOTO PEXHUMY, Xapakrepy OeperoBoi JiHii,
CTYIIEHSI 3apOCTaHH MaKpo(]iTaMH Ta piBHS AHTPONOT€HHOI'O HABAHTAKEHHS.
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BinyioB pu6 311lCHIOBAIM 13 3aCTOCYBAaHHSIM KOMIUIEKCY JO3BOJICHUX 3HAPSIb
JOBY, IO 3a0e3medyBajio MaKCHMAaJIbHE OXOIUIEHHS PI3HUX EKOJOTIYHUX TPy
ixtiopaynun. BumoBy HamexHicTh pud BH3HAYANU 32 3araJlbHONPHUHATHMU
BU3HAYHUKAMU TIPICHOBOIHUX pUO Ykpainu. /{7 KOKHOTO eK3eMIUIspa BU3HAYAIH
JOBXHHY TUIa, Macy Ta BIK. bBIOJOriYHMI aHami3 MPOBOAMIM BIANOBIIHO [0
3araJIbHONPUUHATUX METOJMK 1XTIOJOTIYHUX JOCIIIKEHb.

VY pesynbTari mpoBeNeHUX AOCHKEeHb y piuli Crhinopia 3apeecTpoBaHo 298
eK3eMIULIPIB pUO, K1 Hanexanu A0 13 BuaiB. HaliOuible BUaOBE pi3HOMAHITTS OyJI0
xapaktepue s psagy Kopomomonioni (Cypriniformes). Cepen BUSBJICHUX BHIIIB
noMiHyBanu BepxoBoaka (Alburnus alburnus), nsm (Abramis brama), kapachk
cpiomsictuit (Carassius gibelio) Ta okynb (Perca fluviatilis):

yacTka BepxoBojku ckiana 30,87 % (n= 92), okyns — 14,09 % (n= 42), nsma —
10,40% (n= 31), kapacs cpiomsictoro — 10,07 % (n= 30), mmitku — 8,39 % (n= 25),
ropxa — 6,71% (n=20), mnockupku — 5,03% (n= 15), kopona — 4,03% (n= 12), miuxypa
—2,68% (n= 8), ribpuay ToBCcTONM00IB — 2,35 % (n= 7), kpacHomipku — 2,35 % (n=7),
cynaka — 2,01 % (n= 6), myxu — 1,01 % (n= 3).

3a pe3yiabTaTaMu MOHITOPUHTY CTpPYKTypa ixTiopayHu piuku Crinopia
XapakTepU3y€eThCsl  JIOMIHYBAaHHSM  KOPOTKOLIMKJIOBUX  BHUJIIB 13  BUCOKHUM
pPENPOAYKTUBHUM  TOTEHIlaJoM.  HaluyucenbpHINMIOW  BUSBWIACS  TOMYJISIIsS
BepxoBoaku (30,87 %), sika cTaHOBWJIA MaliyKe TPETHHY BC1X BUJIOBJICHUX OCOOHH.

Bucoka 4YHCeNbHICTH BEPXOBOJKH TMOSCHIOETbCA 1i 3ATHICTIO €(PEKTUBHO
BUKOPUCTOBYBAaTH KOPMOBI peCypcH MOBEPXHEBHX INapiB BOJAM, PaHHIM CTaTEBUM
JI03pIBaHHSM Ta BUCOKOIO IUIOAIOYICTIO.

[Momymsmii  nsma (10,40 %) Tta  kapacs  cpibmsicroro (10,07 %)
XapaKTepU3yBAIKCS 3HAYHOIO YMCEJBHICTIO Ta IIMPOKUM CIIEKTPOM PO3MIPHUX TPYTI,
10 CBITYUTH TIPO CTAOUTHHICTH 1X BIATBOPEHHS y BOJIOWMI.

YrcenbHICTh XMKUX BUJIIB 3aJIAINANAC HEBUCOKOIO. YacTka cymaka Ta TIIyKH
cymapHo crtaHoBwia jumie 3,02 %, mo Moke OyTH HaCliJIKOM aHTPOIOT€HHOIO
BIUTMBY, OpaKOHBEPCTBA Ta CKOPOUCHHS TUIOII HEPECTOBUX YTi/Ib.

AHaniz MOppOMETPUYHUX MTOKA3HUKIB IT0KA3aB 3HaYHY BapiaOeIbHICTh PO3MIPIB
pub y mexax nomyssid. HallGusmmmu po3mipamMu XapakTepu3yBaHMCs KOOI i
riopuau ToBcTONI001B. JloBKMHa Tija Kopona konuBanacs Big 30,2 1o 55,8 cm, a maca
—Bix 520 10 2180 r. I'iGpuaM TOBCTONO01B AOCSITaNN JOBXUHU 35,2 CM Ta MacH MOHAJ
I xr.

Cepen abopureHHUX BUIB HAWOLIBII pO3Mipy OYyJIM XapaKTepHI IS IIYKH Ta
cyaaka. MakcumanbHa JOBXHWHA Myku ctaHoBmiia 40,2 cM npu maci 370,4 1, Toai sk
CyJaK JocsiraB JOBXWHHU 25,5 ¢cM 1 macu 960 T.

[lepeBaxkaHHsi MOJIOAIIMX BIKOBUX TPYN Yy TMOMYJSIIAX JIAIA, TUNTKHA Ta
BEPXOBOJIKH CBITYUTH ITPO AKTUBHE MPUPO/THE BIATBOPECHHSI TA CTA01IbHE MTOMTOBHEHHS
3amacis.
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MONITORING OF FISH SPECIES COMPOSITION IN THE SLIPORID
RIVER WITHIN ISKIVTSI VILLAGE

It was established that the current ichthyofauna of the studied section of the
Sliporid River comprises 13 fish species. Representatives of the order Cypriniformes
prevailed in the species structure, accounting for 69.23% of the total number of
identified species. A total of 298 fish specimens were recorded in the control catches.
The dominant species were Alburnus alburnus (30,87 %), Perca fluviatilis (14,09 %),
Abramis brama (10,40 %), and Carassius gibelio (10,07 %).

PYJIUK-JIEYCBKA H. §1., JEYCBKUH M. B., TIMYEHKO O. I.
HanionansHuit yHiBepcUTeT 010pecypcCiB 1 MPUPOJOKOPUCTYBaHHS Y Kpainu, M. Kuis,
By ['opixyBarcekuii nuisix, 19, kopnyc 1, rudyk-leuska@ukr.net, leuskyy(@ukr.net,

timthenko2017@gmail.com

CTPYKTYPHI IOKA3ZHUKHU IXTIO®AYHUA KPEMEHUYIILKOT O
BOJOCXOBHILA

CtpykrypHuid ananmi3 ixTiodpayHd € OJHUM 13 HAWBAXKIUBIIIMX €JIEMEHTIB
KOMIIJIEKCHOI OLIHKM €KOJIOTITYHOI'O CTaHy pUOOTOCMOAAPCHKUX BOAOWM, OCKUIBKU
J03BOJISIE OXapaKTepU3yBaT 0COOIMBOCTI POPMYBaHHS pUOHUX YTPYNOBAHb, OLIIHUTH
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€(eKTUBHICTh TMPUPOJHOTO BIATBOPEHHS OKPEMHUX BHUIIB, BH3HAYUTH PIBEHb
MOTIOBHEHHSI MPOMMCIIOBUX 3amaciB  Ta MPOAHANi3yBaTH CTaH OlOJIOTIYHOTO
pi3HOMaHITTA. JlOCHIUKEHHSI CTPYKTYpH 1XTiOo()ayHU Ja€ MOXKIIMBICTH CBOEYACHO
BUSBUTH 3MIHHU y BUJOBOMY CKJIaJl pUOHOIrO HaceJIeHHs, BCTAHOBUTHU JOMIHYIOUl Ta
CYIMyTHI BUJM, OLIIHUTH CTAaH HEPECTOBUX YIiJlb 1 BU3HAYUTH TEHJACHI] PO3BUTKY
IXTIOLIEHO31B MiJl BIUIMBOM MPUPOJHUX Ta aAHTPONOIE€HHUX YMHHHUKIB. Taki
JOCTI/DKEHHSI € HayKOBOIO OCHOBOIO ISl PO3POOJICHHS 3aXOMdiB, CIPSIMOBAHHUX Ha
panioHaJbHe BUKOPUCTAHHS, OXOPOHY Ta BIITBOPEHHS BOJAHUX 010pecypciB.

KpeMeHuy1bKoro BOJAOCXOBHIA € OJHUM 13 HAaWOUIBIIMX pUOOTrOCIOAAPCHKUX
BOJHUX 00'€KTIB YKpaiHM Ta BiAIrpae BaXKJIUBY POJIb y 3a0€3MEUCHH] MPOMUCIOBOTO
pubainbcTBa. CydacHUN CTaH €KOCHCTEMHU BOJOCXOBUIIA BU3HAYAETHCS CYKYITHOIO
J€I0 TIPUPOTHUX MPOILIECIB 1 TOCTIOIAPCHKOT MIsUIBHOCTI JTIOJIMHHM, 110 O6€3MocepeIHbo
BILJIUBA€ HA YMOBU HEPECTY, BIDKUBAHHS MOJIOJ pPUO, IPOIYKTUBHICTh TOMYJISIIN Ta
3arajbHy CTPYKTYpYy iXTiodhayHu. Y 3B'S3Ky 3 IIUM PETyIIPHUNA MOHITOPHUHT BHIOBOTO
CKJIaJly MOJIOJII puO Ta OI[iHIOBAHHS ii YHCEIBLHOCTI € HEOOXIJTHOI CKJIaJI0BOIO
HAyKOBOT'O 3a0€3Me4YeHHs BeICHHSI pUOHOTO TOCIOIapCTRA.

JlocmipKeHHsT CTPYKTYpPHUX IIOKAa3HUKIB IXTIOayHHM HPOBOJMIM 3 METOIO
OLIIHIOBAHHSI Cy4aCHOI'0 CTaHy (pOpMyBaHHS IPOMHUCIOBHUX 3aI1aciB PUO 1 MIATPUMaHHS
010JI0T1YHOTO pI3HOMAHITTS. lli TMOKAa3HUKM € OJHMMH 3 OCHOBHUX KpHUTEpIiB
BU3HAUYCHHS €(EKTHUBHOCTI MPUPOJHOIO BIATBOPEHHSA Ta MOUIIBHOCTI 3I1MCHEHHS
3aX0/iB 31 IITYYHOT'O BIITBOPEHHS BOAHUX OlopecypciB. @OpMyBaHHS MPOMUCIOBOIO
3amacy OLIHIOBAJM 3a IHTErPAJIbHUM TOKAa3HUKOM «YpOKaHOCTI» MOJOJI, SIKUN
BU3HAYAJIM 32 YHCENbHICTIO IIOTOJIITOK Ha MpHOEpekHUX 010TOoIMax BIAMOBIAHO IO
pe3yibTaTiB  OOJIKOBUX MAaJbKOBUX 3HOMOK. OjHOYacHO cTaH O010JOTIYHOTO
PI3HOMAHITTS XapaKTepU3yBaIH 3a CTPYKTYpOrO (aKTHUYHUX YJIOBIB MPOMHUCIOBUX
3HapsAb JIOBY, PE3YJIbTaTH AKUX OyJIM MPHUBEACHI A0 €IUHOTO MPOMHCIOBOTO 3YCHILIS
3 ypaxyBaHHSM KpOKy Biuka CITOK. Takuii miaxig 3a0e3rnedye MOKIUBICTh
KOMITJIEKCHO OIIHUTH HE JIUIIE ITHTEHCUBHICTD MPUPOTHOTO TMOMTOBHEHHS MOMYJISIIIMN,
ajie i Cy4acHHUI cTaH pUOHUX yIpyHoBaHb y BOJOMMI.

Pe3ynpTaTt 00J1IKOBOI MalIbKOBOi 3WOMKH, BHUKOHaHOI y ceprHi 2023 poky,
CBIJIYaTh MPO JOCTaTHBO BUCOKE BUIOBE PIZHOMAHITTS MOJOAl pUO y MpUOEpeKHIN
30H1 KpemeHuy1pbKoro BOJOCXOBHINA. Y XOMA1 JOCIIKEHb 3apeecTpoBaHo 19 BuIB
pub, M0 XapakTepusye BOAOKWMY SK €KOCHCTEMY 31 3HAYHMM piBHEM 30€peKCHHSI
ixtiopaynu. BupoBuil ckimajg Mosoai BimoOpakae e(pEeKTUBHICTh MPOXOKEHHS
HEPECTOBOTO TEpioay Ta VYCHIIIHICT, paHHIX eTamiB PO3BUTKY  OLIBIIOCTI
IPEICTaBHUKIB MICIIEBO1 iXTio(ayHH.

AHami3 CTpyKTypH yrpylnoBaHb MOJIOZI TOKa3aB, 110 Ha JITOPATbHUX JAUISTHKAX
paBoOEPekKHOT YACTUHHU BEPXHHOTO PAaliOHY BOJOCXOBHUIIA TOMIHYBAJIM IPOMHUCIIOBO
I[iHHI BUJW, Hacammepe] IUIiTka Ta Tuiockupka. Came mi Buau (GOpMyBaId OCHOBY
MOJIOJII Ha OUIBIIOCTI JOCTIKESHUX JIUISHOK, IO € XapaKTEPHOK O3HAKOIO
BHUCOKOIPOJYKTUBHUX HEPECTOBUX YriAb. JIOMIHYBaHHS IUIITKA NPAKTUYHO Ha BCIX
00CTEXEHUX CTaHIISAX CBIIYUTH NpO CcTabUIbHE (YHKLIOHYBAaHHA ii HPHUPOIHHUX
HEPECTOBMIN, CHOPUATINBUN TIAPOJIOTIYHUN pEXHM Ta JIOCTaTHIO KOPMOBY
3a0€3MeUeHICTh MOJIOAl Ha MOYAaTKOBHX €Tanax po3BUTKY. OTpuMaH1 pe3ysibTaTH
HiATBEPIKYIOTh, LI0 TNPUPOJIHE BIATBOPEHHS 1bOro Buay y KpemeHuylbkomy
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BOJOCXOBHIIIl BIIOYBAa€ThCS Ha BHUCOKOMY piBHI Ta 3abe3nedye QopmyBaHHA
MaiOyTHHOT'O MPOMUCIIOBOTO 3aracy.

[Topsin 13 NpOMUCIOBO LIIHHUMHU BUJAMU Y CKJIaJl MOJIOA] OyJiM MpeacTaBiIeH] i
1HII1 KOMIIOHEHTH 1XTi0(ayHH, 1110 CBIIYUTH IIPO JOCTATHHO 30a1aHCOBAHY CTPYKTYPY
pubHOTrO HacejeHHs mpubOepexkHoi 30HU. HasgBHICTH PI3HUX EKOJOTIUHUX TpyH pHO
HiATBEPAKYE PIZHOMAHITHICTh O10TOMNIB JITOPAJIbHOI 30HU Ta iX MPUIATHICTH MJIs
HEpPEeCTy, Haryiay 1 pO3BUTKY MOJOAl Oaratbox BHAIB. 30€pEeKECHHS TaKOro
PI3HOMAHITTS Ma€ BaXKJIMBE 3HAUCHHS JIJIsI MIATPUMAHHS CTIMKOCTI BOJIHOT €KOCUCTEMU
Ta 3a0e3MeueHHs CTa0lIbHOrO (YHKIIOHYBAaHHS TPO(PIUHUX 3B'3KIB.

OxpeMy yBary OpHAUICHO aHali3y MPUPOJIOOXOPOHHOTO CTaTyCy BHSIBICHHX
BUJIIB. 3a pe3yibTaTaMu JOCHKeHb Y 2023 poIll cepeHs 4acTKa BUJIIB, 3aHECCHHUX
no YepBoHOI KHUTM YKpaiHM Ta MDKHApPOJHUX TPUPOJOOXOPOHHHUX MEPENTiKiB,
cranoBmia 18,4 %. Haitbinbiry 4yacTKy cepei HUX 3aiiMaB OMYOK-TIICOYHHK, HA KU
npunagaio 17,3 % 3araapbHOi YMCETbHOCTI MoioJi. He3Bakaroum Ha BKIFOYSHHS
nporo Buay a0 Jlomatka III BepHchkoi koHBeHINi, CTaH WOro MOMyJAIli Y
Kpemenuy1ibkoMy BOJOCXOBHIIl OIIIHIOETHCS SIK CTaOUIbHUM, a YHCENbHICTh —
JIOCTaTHBO BUCOKA. Lle CBIMUWTH MpO CHPUSITIMBI YMOBHU ICHYBaHHS BUAY B MeXKax
NOCIIUKYBaHOI  BOJOMMH Ta MIATBEPIXKYE €(PEKTUBHICTh (YHKIIOHYBAaHHS
BIJIMOBIAHUX MPUOEPEIKHUX O10TOMIB.

V3araJibHEHHsI Pe3yJbTaTIB MPOBEAECHUX JOCTIKEHb CBIIYUThH, 110 CydacHa
CTpYKTypa ixTiopayHu KpeMeHdy1bKOro BOJJOCXOBHIIA XapaKTePU3YETHCS JOCTATHBO
BHCOKHUM BUJIOBUM PI3HOMAHITTSIM, IOMIHYBaHHSIM ITPOMHUCIIOBO IIIHHUX BUIIB MOJIOII
Ta CIIPUATIMBUMU YMOBAMH 1X TPUPOTHOTO BiATBOPEHHS. BrCOKa YHCENbHICTD ITITKH
Ta IJIOCKUPKHU, a TaKOX CTablIbHAa MPUCYTHICTh IHIIUX BHJIB MiATBEPIKYIOTH
HAJIC)KHUM €KOJIOTTYHUN CTaH OCHOBHUX HepecTOoBUX OioTomiB. OTpuMaHi pe3ysibTaTu
MOXXYTh OyTH BUKOPUCTaHI TiJ] 4Yac OIIHIOBaHHS €(QEKTUBHOCTI MPUPOTHOTO
MOTIOBHEHHSI ITPOMHCIIOBUX 3araciB puo, MIIaHyBaHHS OOCATIB IITYYHOTO BIITBOPCHHSI,
3MIMCHEHHS pHUOOTOCIOAAPCHKUX  MENIOPaTUBHUX  3aXOMiB  Ta  PO3POOJICHHS
pEKOMEHJalli 00 PaliOHAIIBHOIO BUKOPUCTAHHSA M OXOPOHU BOJHHMX O10pecypciB
KpemeHnuy1pkoro BOJOCXOBHIIA.

RUDYK-LEUSKA N., LEUSKYI M., TIMCHENKO A.
National University of Life and Environmental Sciences of Ukraine, 3041, Kyiv,
Horihyvatskyi path str., 19, building 1, Ukraine, rudyk-leuska@ukr.net,
leuskyy@ukr.net, timthenko2017@gmail.com

STRUCTURAL INDICATORS OF THE FISH FAUNA OF THE
KREMENCHUK RESERVOIR

A structural analysis of the ichthyofauna of the Kremenchuk Reservoir is one of
the key indicators for assessing the current state of fisheries water bodies. The species
composition of juvenile fish, the characteristics of fish community formation, the
effectiveness of natural reproduction, and the state of biological diversity were studied
based on the results of juvenile fish surveys and analysis of commercial catches. It was
found that in 2023, 19 fish species were recorded in the reservoir’s littoral zone,
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dominated by commercially valuable species — roach and silver bream — which
indicates favorable conditions for their natural reproduction. A stable presence of
species was observed, confirming the satisfactory ecological condition of coastal
habitats and a high level of conservation of the fish fauna.

CAPMAH B. A.,, MAPEHKOB O. M.
JIHInTpOBCHKUI HalllOHANBHUH YHiBepcuTeT iMeHi Onecs ['onuapa, npocn. Hayku, 72,
M. Jlainpo, 49010, Ykpaina, e-mail: sarman18viktor@gmail.com,
gidrobions@gmail.com

IHPUPOAOOPIEHTOBAHI HNIAXOAM 1O BIIHOBJIEHHSA HEPECTOBUX
BIOTOIIIB PUB Y ITIOPYHIEHUX BOAHUX EKOCUCTEMAX

[Tpupoane BiATBOpeHHsI pUO € OTHUM 13 KJIFOYOBHUX TPOILIECIB, IO 3a0e3mnedye
CTIMKICTh 1XTIOLEHO3IB Ta MIATPUMAaHHS 3amnaciB BOAHUX OiopecypciB. EQeKTHBHICTH
BIATBOPEHHSI 3HAYHOIO MIPOIO BU3HAYAETHCS CTAHOM HEPECTOBUX O10TOMIB, T JIPOJIOTTYHUM
PEXMMOM BOJIOWMH, HAsSBHICTIO TPUAATHOTO CyOCTpary, TeMIlepaTypHHUMH YMOBAaMH,
BMICTOM PO3YMHEHOTO KHCHIO Ta TPUBAIICTIO 3aTOIUICHHS MUIKOBOJHUX JUISTHOK.
AHTpoOrnoreHHa TpaHcdopMarlisi pIUKOBUX CHUCTEM, 3aperyirOBaHHS CTOKY, Jerpajaariis
NpUOEPEKHOI POCIMHHOCTI Ta HECTAOUIbHICTH PIBHEBOTO PEXKUMY MPU3BOJAATH 10
CKOPOYEHHSI IUIOII MPUPOTHIX HEPECTOBUII Ta MOTIPIICHHS YMOB PO3BUTKY 1KPH ¥ paHHIX
crapiit ontorenesy pud (Rudyk-Leuska et al., 2023).

st Ykpainu npo6iiema BiTHOBJICHHS HEPECTOBUX O10TOIIB Ha0yJa T0AATKOBO1
aKTyaJbHOCTI ~ BHACTIJOK BOEHHUX Jid, pYWHYBaHHS TIAPOTEXHIYHOI Ta
BOJIOTOCTIONIAPCHKOT  1HOPACTPYKTYPH, 3MIHH TIIPOJOTIYHOTO PEKUMY BOIJHHUX
00’€kTiB Ta TOpYyIIEHHS C()OPMOBAHUX EKOCUCTEMHUX 3B’si3KiB. OcoOMHMBO
MacITaOHMMHM CTaJIM HACHIIKK pyHHyBaHHS KaxoBCHKOTO BOJIOCXOBHINA, IO
CYNPOBO/KYBAJIMCSl BTPATOI0 3HAYHUX IUIONI BOJAHMX 1 MPHOEPEKHUX OCENUI Ta
BiAMOBIAHUX eKkocucteMHux mnociayr (Novitskyi et al.,, 2024). 3a Takux yMoOB
TpaAuIilHI 3aX0/I1, OPIEHTOBAHI MEPEBAXKHO HA KOMIIEHCAIlIHE 3apUOJICHHS BOJOMM,
MaroTh JIOTIOBHIOBATHCS TEXHOJIOTISIMU, CIIPIMOBAaHUMH Ha BiTHOBJICHHS TIPHPOIHHUX
MEXaHI13MIB CaMOIIATPUMAHHS MTOMYJIALIH.

OmHIM 13 TIEPCTIEKTUBHUX HAIPSIMIB € 3aCTOCYBAHHS IPUPOIOOPIEHTOBAHUX PIIlICHb,
110 TIepe10avaroTh BIATBOPSHHS a00 YaCcTKOBE (PYHKIIIOHATBHE 3aMIIlIEHHS JISTPaIOBaHIX
HepecToBHUX 010TOMIB. [0 TakuX 3aX0/1iB MOKEe OYTH BIJIHECEHO BUKOPHCTAHHS IITYYHUX
HEPECTOBUX KOHCTPYKIIIH, SIKI CTBOPIOIOTH JOAATKOBY IUIONTY MPUAATHOTO CyOCTpaTy Julst
BIJIKJTaJITaHHS 1KPH Ta 11 ITOIAIBIIIOT0 PO3BUTKY. MIXKHAPOIHI JOCHTIIKEHHS IEMOHCTPYIOTh
MOYJIMBICTh MIJABHUINCHHS €(EKTHBHOCTI BIATBOPEHHS PHO INIIIXOM CTBOPEHHS abo0
BIJTHOBJICHHSI HEPECTOBHX CyOCTpaTiB, OJHAK PE3YJIbTATHBHICTh TAKMX 3aXOIB CYTTEBO
3aJ€XKUTh BlJ KOHCTPYKLII, MPOCTOPOBOIO pO3TAllyBaHHA Ta €KOJIOTIYHUX YMOB
koHKpeTHOi Booiimu (Peeters et al., 2021; Feng et al., 2023).

MeToro HamMx JOCIKEHb € HAYKOBE OOIPYHTYBaHHS IMIJIXOJIIB 10 CTBOPEHHS
IPUPOAOOPIEHTOBAHUX TEXHOJIOT1 BiJHOBJIEHHS BOJHUX O10pecypcCiB y MOPYIIEHUX
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BOJHHUX €KOCHCTEMax Ha OCHOBI pO3pOOJIEHHS, ONTHUMI3AIlli Ta eKCIEPUMEHTAIBHOT
anpoOarrii MTyYHUX HEPECTOBUX KOHCTPYKIIIH.

3anponoHOBaHWM  MIAX1J  IPYHTYETbCS Ha  TOE€JHAHHI  1XTIOJOTIYHUX,
riaApo0Oi10JOr1YHUX, EKOJIOTIYHUX  Ta  IHKEHEpHO-OIOTEeXHIYHMX  METOIB.
[lepenOavaeThcsl, 1O IITYYHE HEPECTOBUUIE MOBHHHO PO3IJISJATUCS HE JIMLIE SIK
TEXHIYHA KOHCTPYKIIIS AJisl BIAKJIAJAaHHS 1KPH, a SIK MOJEJb ITY4YHO C(hOPMOBAHOTO
HEPECTOBOTO  MikpoGioTormy. Ioro e(peKTHBHICTH BH3HAYAEThCS CYKYIHICTIO
KOHCTPYKTHUBHHUX XapaKTEPUCTHK 1 MapaMeTpiB cepeIoBUIIla, TOMY ONTUMIi3allisi TAKKX
CUCTEM NOTPeOy€e KOMILIEKCHOTO €KCIIEPUMEHTAIBHOTO MIIX0TY.

JUis NOpIBHSJIBHOTO TECTyBaHHS NependadyaeTbCsi BUKOPUCTAHHS JIEKUIBKOX
TUNIB IITYYHUX HEPECTOBUIL: PAMHMX, THI3JJOBUX, MEPEMETHHUX, KOHCTPYKLIH 13
IMPUPOJHUMH CyOCTpaTamMH Ta MOJYJIBHUX CHUCTEM 13 MOJIMEpHUX MatepiamiB. Jlis
KOKHOTO THITY JOIUIBHO OIIHIOBATH IUIONIY 1 CTPYKTYpPY HEPECTOBOTO CyOCTparty,
IIUTBHICTh HOT0 €JIEMEHTIB, TJIMOMHY BCTAHOBJIICHHS, CTIMKICTH JIO Teduil Ta
XBUJIFOBAHHSI, TPUBAIICTh €KCIO3UIlli, MOXJIHUBICTh MOBTOPHOTO BHUKOPWUCTAaHHS Ta
TE€XHOJIOTTYHICTh MOHTaXy. OKpeMUM HaIpsiIMOM € J001p KOHCTPYKIIH BIAIOBIAHO 10
€KOJIOTIYHUX 0COOJIMBOCTEN HEPECTY PI3HUX I'pyH puo.

JIyist BUTOTOBJIEHHS Ta IIBHAKOI MOAMQIKAL] OKPEMUX €JIEMEHTIB HEPECTOBUX
KOHCTPYKI[IA  MEpPCIeKTHBHUM €  BUKOPHCTAaHHS  TEXHOJOTIH  aJMTUBHOTO
BUpOOHHUIITBA. 3acTocyBaHHS 3D-apyKy 103BOJISIE CTBOPIOBATH MPOTOTHUIIN 3 PI3HOIO
TEOMETPIEI0, CTPYKTYpPOIO TIOBEPXHI Ta IIUIBHICTIO €JIEMEHTIB, OMNEPaTUBHO
KOpUTYBaTH iX MiCJs IMEPBUHHUX BUIPOOYBaHb Ta CTAaHAAPTU3YBAaTH HaWOULIbII
edexktuBH1 pimeHHa. [loenqHanHg O10JIOTIYHOTO EKCIIEPUMEHTY 3 HU(poBUM
NpoeKTyBaHHSIM 1 3D-IpyKoM TakoX JO3BOJIIE TIEPEUTH BiJ  JIOKAJIBHOTO
BUTOTOBJIEHHSI HEPECTOBUX MPUCTPOIB 10 CTBOPEHHS BIATBOPIOBAHUX TEXHOJOTTYHUX
MOJIeIeH, TPUIATHUX JJI1 MacIITa0yBaHHS.

OCHOBHOIO MOJIETTLHOIO TEPUTOPIEIO I TOJBOBHUX JOCTIIKEHb € aKBaTOPis
JIHITPOBCHKOTO BOIOCXOBHINA Ha 0. MoHACTHpChKuii o063y HaBuansHO-HAYKOBOTO
KOMILIEKCY «AKBapiym» J[HIMPOBCHKOr0O HAIlOHAJIBHOI'O YHIBEpcUTETy iMeH1 Omnecs
I'onuapa. Po3ramryBanHs KoMILIEKCy Oe3nocepenHbo y npudepekHi 30H1 Himpa
3a0e3nedye MOXIIMBICTh TPUBAJIOi €KCIO3MIIT €KCIIEPUMEHTAIbHUX KOHCTPYKIIN Ta
PETYJISIPHOTO KOHTPOJIIO X CTaHy B MPUPOJHUX YMOBAX.

OcoOnuBe 3HaueHHA IS IHTEpHpeTaiii pe3yiabTaTiB MaTUME MapaielbHUM
MOHITOpUHI  a0lOTMYHMX MapaMerpiB cepedoBumia. [l 1poro mependadyaeThes
BUKOPUCTAHHSI IAHUX CTAIlIOHAPHOI CTaHIIIT T1JPOEKONIOriYHOro MOHITOpUHTY «HASIJTA-2)
Ta NOPTATHUBHOTO 001aiHaHHSL. JI0 OCHOBHMX KOHTPOJILOBAHUX MOKA3HHUKIB HAJIEKATUMYTh
TeMIieparypa BOJM, KOHIIEHTpAllli PO3YMHEHOTO KHCHIO, pH, eneKTpomnpoBiIHICTS,
MiHEpaTi3allis, MPo30PiCTh, NTMOMHA 1 XapaKTEPUCTUKH TIAPOTIOTHHOTO PEKUMY.

bionoriuny  e(heKTHUBHICTh EKCIIEPUMEHTATBHUX KOHCTPYKIIH  JIOIIHHO
OIIIHIOBATH 3a MIUTHHICTIO BIIKJIAICHOI IKPH HA OJUHUITIO TUIOIII CyOCTpaTy, 4aCTKOIO
KHUBOI Ta 3aru001 IKpH, mepedirom eMOpiOHAIEHOTO PO3BUTKY, BUIOBOIO HAJIEKHICTIO
IKpM Ta JIMYMHOK, YHMCENIbHICTIO MOJIOAI Ha MPUJIErJIMX JAUISHKaX 1 TPUBAJICTIO
¢yHKUIOHYBaHHS KOHCTpYKUIi. [TOpIBHAHHS 3a3HaU€HHUX [MOKA3HUKIB 13 MapaMeTpaMu
OPUPOAHUX HEPECTOBUX JUISHOK JAacTh MOXIIMBICTH  KUIBKICHO — OLIHUTHU
PE3yJIbTaTUBHICTh 3alIPOIIOHOBAHUX PILIEHb.
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BaxnuBuMm eneMEHTOM JOCHIIPKEHHS € BCTAHOBJICHHS 3aJIeHOCTEH MIXK
e(eKTUBHICTIO 3aCEJICHHS ITYYHUX CyOCTpaTiB 1 MapaMeTpamMu BOJTHOTO CEpeIOBUIIIA.
[lepenbadaeTncs 3aCTOCYBaHHS BapialliiHOTO, KOPEIALIHHOTO Ta 6araTopakTopHOro
aHami3y A BU3HAYCHHS YMHHHKIB, SIKI HAMOLIbII CyTTE€BO BIUIMBAIOTH Ha BHUOIp
pubamMu HepecTOBUX CyOCTpaTiB Ta YCHIIIHICTh PO3BUTKY 1KpH. Takuil miaxina
JO3BOJIUTH MEPEUTH BiJl OLIHKM OKPEMOi KOHCTPYKIIi 3a NPUHLIMUIIOM «e(EeKTHBHA —
Hee(EeKTUBHA» JI0 PO3POOJIEHHS CHUCTEMH PEKOMEHJAlld [oJ0 BUOOpY THILY
HEPECTOBHUILA 3AJIEKHO B1J TIPOJOTTYHUX Ta €KOJOTTYHUX XaPAKTEPUCTUK JIITISTHKH.

[TpuHIIMTIOBOIO OCOOJUBICTIO 3alpPONOHOBAHOI KOHIUEILII € Opi€HTallis HE Ha
CTBOPEHHsI YHIBEpCaJbHOT KOHCTPYKIIi, a Ha (OpMyBaHHsS aJalTUBHOI CHUCTEMU
HEPECTOBUX MOJYJIB. [ BOJOWM 31 3HAYHMMU KOJUBAHHSAMH PIBHS BOJU MOXKYTb
OyTM TEepPCHEeKTHBHUMM IUIaBy4dl abo0 TepeMeTHI CHUCTEeMHM, 37aTHI 30epiratu
ONTUMAJIbHY TTTMOWHY pO3MilIeHHs cyOcTpaTy. Ha MITKOBOIHUX MINSTHKAaX AOMITEHAM
MOKe OyTH 3aCTOCYyBaHHS paMHUX a00 THI3MOBUX KOHCTPYKIIH, a IS OKPEMHX
EKOJIOTIYHUX Tpyn pubd — cHoemiamxi3oBaHUX CcyOcTpaTiB 13  BiJMOBIIHUMU
IPOCTOPOBUMH XapaKTEPUCTUKAMHU.

Po3po0OneHHss TakuX TEXHOJOrid Mae OCOOJMBE 3HAYEHHS JUIsl BOJONM, i€
OPUPOAHI HEPECTOBI IUIONII OyiM JAerpajoBaHi abo BTpadeHi, MpoTe 30epiraroThCs
YMOBU Ui (YHKUIOHYBAaHHS JIOKAJIbHUX PENpPOAYKTHUBHUX ocepeakiB. IITyuni
HEPECTOBHINA B IIbOMY BHITaJIKy MOXYTh OYyTH KOMIIOHEHTOM KOMIUIEKCHOI CUCTEMHU
BITHOBIIGHHS, IO BKIIOYAE OXOPOHY HEPECTOBUX JUISHOK, IOKpAmIeHHS
T1POJIOTIYHOTO PEKUMY, BITHOBJICHHS MPUOEPEKHOT POCITMHHOCTI, KOHTPOJIb SKOCTI
BOJIM Ta palllOHAJIbHE PErYIIOBaHHS BUKOPUCTAHHS BOAHUX 010pecypciB.

Takum YMHOM, MEPCIIEKTUBHUM HANPSIMOM BIJIHOBJIEHHS BOJHUX 010pecypciB y
TpaHC(OPMOBAHUX 1 TOPYIICHUX €KOCUCTEMAX € Mepexif] BiJ BUKOPUCTAHHS OKPEMHUX
IITYYHUX HEPECTOBUII 10 CTBOPEHHS HayKOBO OOIPYHTOBAHOI MPUPOAOOPIEHTOBAHOT
TEXHOJIOTii KepOBaHOTO (hOPMYBaHHS HEPECTOBHMX MikpobioTomis. [i ocHOBOIO Mae
Oyt anamnTaiis KOHCTPYKTHBHUX TlapaMeTpiB A0 OI0JOTIYHUX OCOOJMBOCTEH
IJTLOBUX BHJIIB Ta JIOKAJTBHUX YMOB CEPEJOBHINA, KIJTbKICHA OIliIHKA €()eKTUBHOCTI 1
MO>KJIMBICTh TEXHOJOTIYHOTO BIATBOPEHHS HaWKpalux pimeHb. Peamnizaiiss Takoro
X0y MOXE CHOPHUSTH MiABUIIEHHIO €()EKTUBHOCTI MPUPOJHOIO BIATBOPEHHS PUO,
30epeKEeHHIO 1XTIOPI3HOMAHITTS Ta BIAHOBIIEHHIO PECYPCHOTO MOTEHIlIaTy BOJOIM, Yy
TOMY YHCJI1 OCTPAXKIATUX BHACIIIOK BOEHHUX JTIH.

Cnucok jgireparypu

1. Peeters A., Hallot E., Houbrechts G. et al. Suitability and sustainability of
spawning gravel placement in degraded river reaches, Belgium. Catena. 2021. Vol.
201. 105217. DOI: 10.1016/j.catena.2021.105217.

2. Rudyk-Leuska N. Y. et al. Water Level and Temperature as the Main Factors
Responsible for the Formation of Conditions for Aboriginal Fish Fauna Effective
Reproduction in the Kremenchuk Reservoir. Hydrobiological Journal. 2023. Vol. 59,
No. 1.

3. Novitskyi R. et al. Losses in fishery ecosystem services of the Dnipro River
Delta and the Kakhovske Reservoir area caused by military actions in Ukraine.

122



Frontiers in  Environmental Science. 2024. Vol. 12. 1301435. DOI:
10.3389/fenvs.2024.1301435.

4. Feng K. et al. Application of artificial spawning substrates to support
lacustrine fish recruitment and fisheries enhancement in a Chinese lake. Frontiers in
Ecology and Evolution. 2023. Vol. 10. 1062612. DOI: 10.3389/fevo.2022.1062612.

5. Piczak M. L. et al. Evaluating the efficacy of ecological restoration of fish
habitat in coastal waters of Lake Ontario. Science of the Total Environment. 2024. Vol.
953. 176088. DOI: 10.1016/j.scitotenv.2024.176088.

SARMAN V. O., MARENKOV O. M.
Oles Honchar Dnipro National University, 72 Nauky Ave., Dnipro, 49010, Ukraine

NATURE-BASED APPROACHES TO THE RESTORATION OF FISH
SPAWNING HABITATS IN DISTURBED AQUATIC ECOSYSTEMS

Degradation of natural spawning habitats is one of the major factors limiting
natural fish reproduction in transformed aquatic ecosystems. The proposed approach is
based on the development of nature-based technologies using artificial spawning
structures adapted to environmental conditions and reproductive characteristics of
target fish species. Frame, nest, rope-type, natural-substrate and modular structures are
proposed for comparative experimental testing, including prototypes produced using
additive manufacturing technologies. The efficiency of artificial spawning habitats will
be evaluated using egg density, embryo survival and development, juvenile abundance,
durability and reusability of the structures together with hydrological and
hydrochemical parameters. Field experiments are planned in the Dnipro River near the
Educational and Scientific Complex “Aquarium”, where continuous environmental
monitoring can be supported by the stationary “NAYADA-2” monitoring system. The
proposed concept shifts the focus from isolated biotechnical measures towards an
adaptive system of managed spawning microhabitats and can contribute to the
restoration of fish populations and aquatic bioresources in ecosystems affected by
anthropogenic and wartime disturbances.

CJIMIIKO 1.B., IEM’STHEHKO K.B., XYTOPHOM C.O.
JepxaBHa HayKoBa ycTaHOBa «HCTUTYT puOHOTO TOCIIOAAPCTBA, €KOJIOTIi MOPS Ta
okeanorpadii», Byn. Canosa, oya. 26, c. CodiiBcbka bopiariska, byuancekuit p-H,

Kuisceka 00:1., 08131, e-mail: kalkan@ukr.net

JOCJIIKEHHS IKJIAUIB (DISSOSTICHUS SPP.) Y IIJIPAMOHI 48.2
MOPS BEJJIEJLJIA: PETPOCHEKTUBHUI AHAJII3 (2015-2019) TA
CTPATEI'IA 3MOMOK HA 2027-2029 POKH

[IpomuciioBe  OCBOEHHS  aHTAPKTUYHHUX  MOPCBHKHX  JKMBHX  PECypcCiB
HiANOPAIKOBAaHE >KOPCTKUM mpaBuiaM Komicii 31 30€pekeHHS MOPCHKUX >KHUBHX
pecypciB Aatapktuku (KKAMUJIIP), cepen sikux ciig Ha3Batu 000B’ I3KOBE MOTEPETHE
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BUBYCHHS pUOHUX 3amaciB Ta 3actepexHuil miaxin. [Ipu mpoMmy cam mpomucen €
Cepiio3HO0 TIaTGOpPMOI0 HIOPIYHOTO 30MpaHHS HAYKOBUX JaHUX. BiamosimgHO,
palioHu, e IPOTAroM 0ararboX poKiB ICHYE CTaje MPOMHCIOBE puOaIbCTBO, BUBUEHI
HaWKpale B aCleKTi ixTiodayHu.

[ogo migpaiiony 48.2 IliBAEHHOTrO OKeaHy, BiH JOCI 3QJIMIIAETHCS OAHIEIO 3
HallMEHII BUBYEHHUX aKBaropiil y 30H1 BianoBigadbHOoCTI KKAMIIP, He3Baxatoun Ha
OararopiuHy ICTOpil0 HAyKOBUX JOCHI)KeHb. bpak HaaiiHUX, CTaTUCTUYHO
OoOIPYHTOBAaHUX JaHUX 11010 YMCETBHOCTI 1KIa4iB y HiapaiioHi 48.2, po3MipHO-BIKOBOI
CTPYKTYpH iXHIX MOMYJSIINA Ta XapakTepy HPOCTOPOBOIO PO3MOALTY YCKIATHIOE
pPO3pOOKY TIOBHOIIIHHOT MOl OILIHKKA 3amaciB  aHTapkTu4yHoro (Dissostichus
mawsoni) Ta mararoHcbkoro (Dissostichus eleginoides) 1kj1a4iB y 1bOMY PET10HI.

Came TOMy HayKoBa poOOTa y 3a3Ha4€HOMY IiJIpaiioHi, Ky BUKOHAIM HAYyKOBII
[acTutyTy pubHOTO TocmomapctBa Ta exojorii Mmopst (IPEM) y 2015-2019 pokax 3
6opty ykpaincekoro cymaa « CIMEI3» (TOB "Pu6anschka xommnanis "Henrtyno"), €
YHIKaJIbHOIO 32 CBOIMH pe3yJibTaTaMHu.

VY i poOOTI MpoaHani30BaHO MacUB OIO0JOTIYHHUX 1 MPOMUCIOBUX JaHUX,
310paHuX ykpaiHCbkuM cymHoM y 2015-2019 pokax, a TakoxX MNpEJCTaBICHO HOBY
nporpaMmy JIOCHIIKeHb [HCTUTYTy pHOHOIrO TIOCIOAAPCTBA, €KOJOrli MOps Ta
okeanorpadii (IHY «IPTEMO») na 2027-2029 poxku.

HocaimpkyBaHy akBaTopito OyJio KOHIENTyadbHO noauieHo Ha IliBHiunuit (NRB)
ta [liBgennuit (SRB) nocniguunbki O10Ku.

bararopiunmii aHa1i3 BUIOBY BUSBUB YITKY MPOCTOPOBY AU(epeHITialifo:

oY Omorti SRB nominyBaB D. mawsoni, Toni sik 4actka D. eleginoides Oyna
MiHIManbHOIO (MeHme 1%), xoda WOro mpuUCyTHICTH (iKcyBajacs cTabuIbHO U 0e3
BUPAXEHOTO OAaTUMETPUYHOTO TPaIi€HTA.

« biiok NRB BusiBHBCSI 30HOI0 CHMITAaTPUYHOTO ICHYBaHHS 000X BHJIIB, IPHUOMY
Ha MBACHHOMY CXwIi IIbor0 MigHATTS piBeHb CPUE mnst D. mawsoni 6yB y AT pa3iB
BUIIUM, a YaCTKa Y BUJIOBI csarana 76%. Lle no3Bosse chopMyimoBaTu Tinoresy mpo Te,
mo Mexxa MK NRB ta SRB € exonoriuaum 6ap'epoM, sSIKMil BIJOKPEMIIIOE OCHOBHY
PENpOAYKTUBHY YAaCTUHY Nonyisiuii D. mawsoni Bil MapriHaJIbHUX apeaiB.

Amnani3z nonaa 1034 oronitiB, 310paHUX YKpaiHCbKMMH BYEHUMHU, 3aCBIUHB, 110
BiKk D. mawsoni BapitoeTbest Bix 10 go 35 pokiB (cepennit Bik — 20-24 pokmn).
CriBBIIHOLIEHHST cTared g D. mawsoni craHoBuio Maibke 1:1, Toml sx g D.
eleginoides cmoctepiraiiocst pi3ke JOMIHYBaHHS CaMUIlb Yy CHiBBigHOIICHHI 4:1.
[NicTomoriuamii Ta MakKpPOCKOIMIYHUI aHaji3 roHaj BUSBUB, 1m0 95-97% ocobun D.
mawsoni nepedyanu Ha III ctazii 3pinocti (Developed), ay 2019 pori 16,85% camiris
nocsrin IV craaii (Gravid/Ripe). Lle € nepekoHIMBAM CBITYSHHSIM TOTO, 110 MiBJICHHA
yacTHHa paloHy poOIT y migpaiioni 48.2 (QyHKIIIOHye SK 30HA MEpPETHEPECTOBHUX
CKym4eHb Ta O€3M0CepeaHhOT0 PO3MHOKEHHS 1KJlaua y BECHSHO-JIITHIM Tepioj.
Tpodiunuii aHami3 BKa3zaB Ha 3HAYHUN PIBEHb MOPOKHIX NUTYHKIB (40-47% y D.
mawsoni, 60-75% y D. eleginoides), a OCHOBY paliony ctraHoBuiIu Macrourus spp.,
Antimora rostrata Ta Muraenolepis sp.

BukopucTaHHs JOHHOTO SIPYCY THITY «TPOTJIAH» MATBEPHKYE CBOIO €KOJIOTIUHY
0€3MEeYHICTh: 3 IHOM KOHTAKTYIOTh BUKJIIOYHO OCTOHHI BaHTaX1 Ta SIKOP1, 1110 3BOJIUTh
b13uynuit BrumB Ha iHaukaropHi Buau BME (VME) no MidniMymy - Ha OUIBIIOCTI
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CTaHIINA (IKCyBaNMCs JMINE HE3HAYHI OOCATH M'SKUX KOpajiB Ta MOPCHKHX Tep
(Pennatulacea). [Ipunos (nepeBaskno Macrourus spp.) y 6noui SRB ctanoBUB MeHIIe
3% Big 61omacw 1kja4da, a B NRB — Big 6% 10 8%.

Posymiroun cnemmdixy Ta OOMEKEHHS 1307bOBAaHUX JIOCTIHKEHb, I1HCTUTYT
CKOOpPAMHYBaB CBOKO HOBY HaykoBy Iporpamy (Ha 2027-2029 pokun) y migpaiioni 48.2 3
HAYKOBUMH 1HCTUTYLIsIMUA UMl Ha OCHOBI CTparu(ikoBaHOIO BUINAAKOBOTO BiiOopy (StRS).

VHIKaJIbHUM €JIEMEHTOM IIPOrpaMu € MPOBEICHHS CIUIBHO 3 YUUIHCHKUM CYTHOM
KanmiOpyBaipbHUX BWIOBIB y Onormi NRB 3a imentuunux ymoB. lle 103BOSUTH
pO3paxyBaTy BITHOCHHUM KOE(DIIIEHT YIOBIIOBAHOCTI JJIsl CTaHIapTH3AIlli TOKa3HUKIB
CPUE 3 ypaxyBaHHSAM pI3HUX THUIIIB HAKUBKHU Ta apXITEKTYpH SIPYCIB.

[Iporpama mideHHs mnependadae I’ATh MITOK Ha TOHHY BUJIOBY 3 I[IJILOBUM
IPOCTOPOBO-PO3MIPHUM NEPEKPUTTAM (tag overlap) monaa 80%. CymapHO IUIaHy€eThCA
MITHTH OJ3bK0 686 0coOuH D. mawsoni Ta 74 ocodunu D. eleginoides moce30Hy, 110
CYTT€BO JIOTIOBHUTH c(hopMOBaHy perioHansHy 0a3y 3 1178 miTok

[Tlim gac peami3zamii mporpamMu Oyae BHKOPHUCTAHO CEKOCHCTEMHHMM IMiAXia Ta
3aCTOCOBaHO HU3KY 1HHOBAI[IMHUX TEXHOJIOTIH:

 IHTerpamist cucreM mnacuBHoro minbokoBoaHoro Bigeo (Passive Video Basic
Underwater Housing Kit, <200 atm), 1110 3a0€31€4rUTh MOXKIIMBICTD Bi3yajbHO OLIHUTH in-
Situ B3a€MOJIIIO 3HAPSAJIA JIOBY 3 OEHTOCHUMHM 01011€HO3aMHU Ta MOBEIHKY T1APOOIOHTIB.

» besnepepBHa Bineodikcallisi MpoleciB BUOUPAHHA Ta MIYCHHS JI03BOJIUTH
CTaHAApTU3YBATH OLIHKY KUTTE3AaTHOCTI pudH (viability assessment) iepes] BUITYCKOM.

* CTD-npodintoBanHs Ta 30upaHHs TUIaHKTOHY B 100-MeTpoBoMy miapi s
KapTyBaHHS [IMPKYM-aHTAPKTUYHOTO JApeiidy nenariunoi mononi D. mawsoni.

[HTerpOoBaHMil aHAMI3 ICTOPUYHUX JTAHUX, 310paHUX YKPATHCHKUM cyaHOM (2015—
2019), noBomuTh KPUTHUYHE 3HAYCHHS MiApaiioHy 48.2 gK 30HH PENpPOAYKTHUBHOTO
CKyM4YEeHHS aHTapKTHYHOTO ik1ada. HoBa HaykoBa nmporpama, po3pobiera IPI’EMO na
2027-2029 pp. y paiioni 48.2 CTaHOBHUTH COOOK SKICHUW TUTAH 3 BHUKOPUCTAHHSIM
NEPEIOBUX METOMIB: CHHXPOHHOTO nu3aitHy StRS, ekcriepuMeHTIB 3 mepexpecHOro
KaiOpyBaHHSA CyJIeH Ta 3acToCyBaHHs cydacHoro iHctpymentapito (UVS, EM,
TEHETUYH1 JOCHIIPKEHHs), 1 BOHA 3/1aTHa 3a0€3MEeUUTH SAKICHI JIaHl Ta JOCTOBIpHI
pesynbrarn. lle 3akmamae miarpyHTS a1 1oOymoOBH OO0'€KTUBHUX MaTeMaTHIHUX
mojeneit 3anaciB Paitony 48, mupioro po3yMiHHs MOMYISAIIRHOT CTPYKTYPH 1KJIa4iB
Ta 3B'S13KiB 3 migpaiioHamu 48.6 Ta §88.3.

SLYPKO I. V., DEMIANENKO K. V., KHUTORNOI S. O.
State Scientific Institution "Institute of Fisheries, Marine Ecology and
Oceanography", 26 Sadova St., Sofiivska Borshchahivka, Bucha Distr., Kyiv Region,
08131, e-mail: kalkan@ukr.net

RESEARCH ON TOOTHFISH (DISSOSTICHUS SPP.) IN THE WEDDELL
SEA SUBAREA 48.2: A RETROSPECTIVE ANALYSIS (2015-2019) AND
SURVEY STRATEGY FOR 2027-2029

This study presents a comprehensive retrospective analysis (2015-2019) of
toothfish (Dissostichus spp.) data collected by the Ukrainian vessel "SIMEIZ" in the
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Weddell Sea Subarea 48.2 and introduces a new survey strategy for 2027-2029. Long-
term catch data revealed a clear spatial and bathymetric differentiation between D.
mawsoni and D. eleginoides, identifying the Southern Research Block as a critical pre-
spawning and spawning zone for Antarctic toothfish. To address the historical lack of
statistically sound data in this region, the institute has designed a new joint research
program with Chilean scientific institutions based on the stratified random sampling
(StRS) method. The prospective survey features unique inter-vessel cross-calibration
fishing, an intensive tagging program achieving over 80% spatial-size overlap, and the
application of an ecosystem approach. Key innovative technologies, including deep-
sea video systems, continuous hauling monitoring, and CTD profiling, will be deployed
to assess fish viability, gear-benthic interactions, and juvenile drift patterns. Ultimately,
these integrated efforts will provide high-quality data essential for building objective
mathematical stock assessment models for CCAMLR Area 48.

TPO®UMUYK A.M., KYHOBCBhKHUM I0.B.
binouepkiBchbKuii HalllOHATBHUN arpapHuil yHiBepcutet, ByJ. Cobopna 8/1, M.
bina Hepksa, KuiBcbka 0011., Ykpaina, 09117. e-mail: trofalla@ukr.net

IMIVIEMEHTALISA BIOETUYHUX CTAHIAPTIB TA HEIHBASUBHHUX
METOIIB MOP®OMETPII Y HABUYAJIBHO-JOCJIJIHY POBOTY
3JIOBYBAYIB BUIIIOI OCBITU CHEIIAJBHOCTI «BOJIHI
BIOPECYPCHU TA AKBAKYJIBTYPA»

CydacHHil pO3BUTOK aKBaKyJbTypu B YKpaiHi BiIOyBa€ThCs B YMOBax
rJI00AIBHOI 1HTETpaIlii /10 €BPOMEHCHKOTO0 HAYKOBOTO Ta OCBITHBOTO IPOCTOPY.
BxomkeHHS BITYM3HSHUX 3aKjIafiB BHINOI OCBITH A0 MIKHApPOJHHX Ol10€THYHUX
CIIJIOK Ta acolliamiil MOKJIaga€e BUCOKY BiAMOBIJATBHICTh HA BUKJIAIABKUN CKIAT 32
JOTPUMAHHS TyMaHHOTO TIOBO/DKCHHS 3 TBapWHAMW. J3TiIHO 3 YWHHHAM
3aKOHOJABCTBOM YKpaiHM Ta HOPMATUBHMMH akTtamu C€Bponercbkoro Coro3sy,
PICHOBOJIHI pUOM Ta 00'€KTH MAPUKYJIbTYPHU BU3HAIOTHCS XPEOETHUMHU TBAPUHAMH,
3IaTHUMH BiJTUyBaTH OlJ1b, CTpax Ta CTPECOPHUI BITUB. BUKOHaHHS KBamipikaiitHIX
pobiT cryneHiB «bakamaBp» Ta «Marictp» 3a OCBITHBOI0O Tmporpamor «BogHi
Olopecypcu Ta akBaKyJbTypa» Ha Kadeapi BOAHMX Ol0pecypciB Ta aKBaKyJIbTypu
binmonepkiBchbkoro HarioHasibHOTo arpapHoro yHiBepcutety (BHAY) Bumarae
BIIPOBAPKCHHS IHHOBAIIIMHUX METOMYHHX T1IX0/IIB, III0 TIOETHYIOTh BUCOKY HAYKOBY
TOYHICTb 1 IOBHY BIJIMOBIAHICTh OioeTruHuM BuMoraM (Percie du Sert et al., 2020).

KitouoBoto nucuuriiinow npodeciiHoro 0J0Ky MIATOTOBKU € « AKBaKyJIbTypa
MTYYHUX BOJoWM». [Ipy BUBYEHHI IILOTO KypCy, a TaKOX MiJ YaC BUKOHAHHS
NPAKTUIHOI YACTHHY JUTUIOMHHX JTOCIHIKEHb, 3700yBadi BUIIOi OCBITH CTUKAIOTHCS
3 HEOOX1/IHICTIO TPOBECHHS PETYIISIPHOTO PO3MiPHO-MACOBOT'O MOHITOPUHTY 00'€KTIB
KyJbTUBYBaHHS — BiJ APIOHUX JEKOpAaTUBHUX Ta jabopatopHux pubd (Danio rerio,
Poecilia reticulata To1mo) 10 MOJIOAI CTaBKOBHX BHJIB Ta O0'€KTIB MapHUKYJIbTYPHU
(BUAM KaJIKaHiB, JIaBpaka, Opajayd 4 MOPChKUX KpeBeTok) (Schneider et al, 2013;
Readman et al, 2013).
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Merta pocaigxeHHsi: PO3pOOUTH Ta OOIPYHTYBATH AJITOPUTM 3aCTOCYBaHHS
HEIHBa3UBHUX LU(PPOBUX METOAIB MOPHOMETPii, MPUKUTTEBOTO 3BAXKYBAHHS Ta
cepanii pud y HaBYalbHO-IOCHIIHIA poOoTI OakanaBpiB Ta MmarictpiB BHAY 6e3
MOPYIIECHHS] BUMOT 010€THKHU Ta 3aKOHOJABUYMUX HOPM.

HopMmaTuBHO-nnpaBoBa Ta 6ioeTuuHa 0a3a q0C/iIKeHb

HaBuanbHo-nocniHa pobota B HaBuainbHIM Jaboparopii BHAY 6a3yerbes Ha
CYBOpOMY JOTPUMaHHI MiDKHAPOJHUX Ta HATMOHATHLHUX HOPMATUBHO-TIPABOBUX aKTIB:

Hupexktua 2010/63/€C €poneticbkoro [lapmamenty Ta Panu Big 22 BepecHs
2010 poky mpo 3axXUCT TBAPHUH, 1110 BUKOPUCTOBYIOTHCA 1JIs1 HAYKOBUX 1iisiei (Directive
2010/63/EU, 1);

3akoH Ykpainu «IIpo 3aXuCT TBapuH BiJl dKOPCTOKOTO MOBOKEHHD (No 3447 -
IV, 31 3minamn) (Ilpo 3axuct TBapuH..., 2006);

€Bpomneiickka KOHBEHITIS PO 3aXUCT XpeOETHUX TBAPHH, [0 BUKOPUCTOBYIOTHCS
JUTSL TOCJTITHUX Ta 1HIMX HayKoBuXx 11iien (CtpacOypr, 1986);

Cragmaptu ISO/IEC 17025 Ta npunnmmu Hanexsoi Jlaboparopnoi [IpakTuku (GLP);

[Ipotokon ARRIVE 2.0 (Animal Research: Reporting of In Vivo Experiments) 11010
CTaH/IapTH3aLlil BUCBITIIEHHA pe3yibTariB ekcriepuMeHTiB (Percie du Sert et al., 2020).

OcHOBHHMM OpiEHTHPOM 1S CTyIeHTIB € KoHuemniis 3R (Replacement — 3amiHa,
Reduction — 3menmenns, Refinement — ynockonaneHss). Y HaB4aJbHOMY IpoOIIeCi
BHAY oco6nuBuii akiieHT poOuThecsi Ha Hampsmi Refinement — MmiHiMi3anii crpecy,
00JIbOBUX BIUYTTIB Ta BIJCYTHOCTI TpaBMaTU3My TBapWH IiJ 4Yac EKCIIEPUMEHTY
(Directive 2010/63/EU, 1).

MertonoJiorisi HeiHBa3dMBHOro MopdgoMeTpuyHOro avanizy. TpanuiiiiHe
NPOBEICHHS TMPOMIpIiB puO 3a JOMOMOTOK METAJIEBUX IITAHTCHIMPKYJiB a0o
BUMIPIOBATHPHUX JIOMIOK BUKJIMKAE PYyHHYBAaHHS CIIM30BOTO TIOKPHBY, JYCKH Ta
BHUCOKHI PIBEHb TOCTPOTO CTPECY, IO MPU3BOIUTH 0 MOXIJIMBOI 3aruOeii 00'€KTIB.
Jlist yHukHEeHHs 1poro B 1aboparopii BHAY BnpoBamkeHo Mmeto uudpoBoi Bifeo- Ta
doromopdomerpii (Schneider C. A. et al, 2012; Readman et al, 2013 ).

Metoauka npoBeaeHHs: JlocaiaHy 0cOOMHY OMyCKalOTh Y MPO30py IUIAHIIETHY
KIOBETY 3 MIHIMaJIbHUM IIIapOM BOJIM 3 0a30BOTO akBapiyma abo Oaceiiny. Ha qHO un
3a/IHI0 CTIHKY KIOBETH HAHECEHO KamiOpyBaibHY CITKY (a00 pO3MILIEHO €TaJIOHHY
JHIAKY). 3a JO0MOMOrorw IM(poOBOro MPUCTPOIO BUCOKOI PO3ALIBHOT 34aTHOCTI
pobutbcst 3HIMOK. Yac nepeOyBaHHs puOU B KIOBET1 CTAHOBUTH HE OiIbIe 3—5 CeKyHI.
Jlam 3HIMOK IMIOPTY€ETbCS Yy CIIelialli3oBaHe MporpamHe 3abe3medyeHHs Imagel
(National Institutes of Health, USA) uu Fiji. 3m00yBaui npoBoasTh BUMIpPIOBaHHS
cragaaptHoi moBxuHU (SL), abcomornoi mosxkuuu (TL), Bucotm Ttima (H) Ta
MEPUCTHYHHUX 03HAK Ha MOHITOP1 KoMm'toTepa 3 TouHicTio 10 0,01 MM.

[IpoTrokon TryMaHHOr0 MNPHKUTTEBOIO 3BAKYBAHHSI Ta Jierka ceallisi.
3Ba)KyBaHHS IPIOHUX MPICHOBOJHHUX Ta MAPHUKYJILTYPHUX 00'€KTIB HA TIOBITPI MPU3BOAUTH
JI0 IIBUIKOI TIMOKCIT Ta BUCUXAHHSI 310pOBUX METIOCTOK. Y J1a00paTopii BUKOPUCTOBYETHCS
TEXHIKa 3BayKyBaHH Yy Tapl 3 BOAHUM cepenoBuileM (Tare-Water Weighing):

Ha anamituuni Baru 3 To4yHicTiO 10 0,001 T BCTAaHOBIIIOIOTH EMHICTD 13 BIJJOMHUM
00'eMOM aepoBaHOi BOJIM Ta 3/IMCHIOIOTh 00HYJIeHHs Tapu (Tare). Puby nepeHocsartsb
3a JIONOMOroi0 M'sikoro 0e3By3i10Boro cauka. /[Ho cauka Ha 1 cekyHIy MpUKIAIaloTh
10 (UIBTpyBaJIbHOTO Tanepy (0€3 KOHTaKTy 3 TUIOM PHOM) IS BUJAJICHHS JIMIIKIB
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Kpamnenb. Puby 3aHyprolOTh y €MHICTh, (PIKCYIOTh Macy MpOTSITOM 2 CeKyH[ 1
MOBEPTAIOTh Yy 0A30BUI1 aKBapiyM.

[Ipu poGOTI 3 HAATO PYXIUBUMHU BUIAMH 3aCTOCOBYIOTH CXEMY JIETKOTO
3acnokoeHHsa (cenmauii 1-2 cranii). SIk aHeCTETHMK BHUKOPUCTOBYETHCS €KOJIOTTYHO
6e3meuna reo3auana oiist (Clove oil / Eugenol) y pobouiii konnentpartii 0,02—0,04
MJ/1 Boau, abo MS-222 y konnentparii 20-30 mr/n. Ile 3acnokoroe TBapuHy 0e3
IPUTHIYEHHS CEPLEBO-CYIMHHOI Ta nuxanbHOi cucteM (Readman et al, 2013).

Ta6muis 1. [lopiBHAIBEHUM aHATI3 KIIACUMYHUX Ta 010€TUYHUX METOIB JTOCTIHKEHHS
y HaBYaJIbHO-J0CIIIHIM po6oTi 3700yBauiB BHAY

poMipiB Tina

BUMIpIOBaJIbHA JIOIIKA),
HOMIKO/DKSHHS CIIU3Y

ITapamerp / Tpapnuiitnui (inBasuBHui) | bioernunni
Meton miaxin (inHOBaUiviHMIA) miaxin
BHAY
BuwmiproBanus KoHTakTHU# (IITAaHT€HIIUPKYJIb, beskonTakTHa nudposa

dorodikcariss + oOpobka y
nporpami Imagel.

3BakyBaHHs 00'€KTiB

Ha mositpi Ha ¢inbTpyBanbHOMY

[IpyxuTTeBE 3BaKyBaHHA Yy

narepi  (TIMOKCis, BHCHXaHHS | Tapi 3 aepOBaHOI BOJIOIO
3s10ep) (Tare-Water).
Kontpoib Biacyrhiii abo MexaHiuHe | Jlerka cenaiiist HaTypaJbHUMH
MOBEIHKOBOTO CTpecy | (iKCyBaHHS pyKaMHu. aHecTeTUKaMu  (TBO3JUYHA
outist / MS-222)
BuwxuBanus tBapuH | 80-90% (cmocrepiraetbest Biaxia | 100% (moBHe 30epekeHHA
TICIIST MaHIMyJISINA MOJIOJII Yepe3 TPABMH). JKUTTE3IaTHOCTI Ta

BiJICYTHICTb TPaBM)

Pe3yabTaTH BIPOBaJKeHHS y BHIYCKHMX KBaJdidikauiiinux podorax.
BropoBamkeHHs: onucaHuX METOAWK B OCBITHINM mpouec BHAY nmacte MOXIHBICTB
3mo0yBauaMm piBHIB «bakamaBp» Ta «Marictp» yCHIITHO BUKOHYBaTH JUIUIOMHI
poOOTH 3a HampsMamMu TPICHOBOJHOTO PUOHUIITBA Ta MapUKYJIbTYypU. 3100yBadi
OMMAHOBYIOTh HaBWYKHU ckiamanHs CrtanmaptHux omnepariiaux mnporeayp (COII) ta
opOpMIICHHSI HAYKOBUX IyOJiKamiil BIAMOBIIHO O BUMOT MIXKHApOJHUX BHUJIaHb
(maBenenHs po3niny «Ethics Statementy).

BucHoBku. BukopucranHs He1HBa3UBHOI LU(PPOBOi MOp(POMETpIi Ta r'yMaHHUX
IPOTOKOJIIB MPKUTTEBOTO 3BAXKYBAHHS O3BOJISE TOBHICTIO JOTPUMYBATHUCS BUMOT
Hupextusu 2010/63/€C y HaBuanbHiii 1aboparopii binonepkiBCbKOro HalllOHAIBHOTO
arpapHoro yHiBepcutery. lle miABHIIye TOYHICTP HAayKOBUX JaHHUX, BHUKIIOYAE
CMEPTHICTh MIJAOCTITHUX TBAPUH Ta GopMye y MaOyTHIX (axiBIIB 3 aKBAKYJIbTYpH
BUCOKY TIpo(eciiiHy 610eTHUHY KYIbTYpY.
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anaesthetics as aversive? PLoS ONE. (2013). Vol. 8, No. 9. €73773.
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IMPLEMENTATION OF BIOETHICAL STANDARDS AND NON-INVASIVE
MORPHOMETRY METHODS IN THE EDUCATIONAL AND RESEARCH
WORK OF HIGHER EDUCATION STUDENTS MAJORING IN «<AQUATIC

BIORESOURCES AND AQUACULTURE»

The paper presents methodological approaches to organizing educational and
research work of bachelor’s and master’s students majoring in HS5 “Aquatic
Bioresources and Aquaculture” in the laboratory of Bila Tserkva National Agrarian
University. It examines the practical integration of European bioethical standards
(Directive 2010/63/EU, the 3R concept) and methods of non-contact digital
morphometry and live weighing of aquatic organisms in the preparation of diploma
theses on freshwater fish aquaculture and mariculture objects.
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BIOI'EOI'PA®IYHE PO3MEXKYBAHHSI IIPICHOBOAHUX BUAIB POAY
PROTERORHINUS Y BACEMHAX JIOHY TA JHIIIPA 3A JAHUMUA
AHAJII3Y MITOXOHAPIAJIBHOI'O I'EHA COI

[IpicHoBomHI Buau pomy TymnoHoci Owuku (Proterorhinus) € OmHIEIO 3
TAKCOHOMIYHO 3aIUIyTaHUX TPyl MOHTO-KAaCHIMCbKUX OWYKIB, LIO 3YMOBJIEHO
HAsSIBHICTIO KPUNTUYHOTO PI3HOMAHITTS Ta NEPErJisioM BUJOBOTO CKIIATy PpOAY
BHACIIIJIOK CY4YaCHMX MOP(MOJOTIUHUX 1 MOJEKYJISIPHO-TEHETUYHUX JOCIIIKEHb
(Freyhof & Naseka, 2007; Neilson & Stepien, 2009; Slynko et al., 2013; Zarei et al.,
2022; Vasil’eva 2024; Vasil’eva et al., 2026). lle crnpuyuHUiIO HEOOXITHICTH
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MEPEOIiHKN JITEPATYPHUX BIJIOMOCTEH IIOJAO TMOMIUPEHHS OKPEMHUX BHIIB Ta
YTOYHEHHS MEX iXHIX NpUpoAHuX apeaniB. OcoOiuBHIl 1HTEpPEC CTAHOBIATH
nonysiuii Proterorhinus y 6acerinax Jlony Tta JlHinpa, OCKUIbKH iXHE reorpadidne
MOJIOKCHHS MOK€ OyTH Ba)XJIMBHM 11  BCTAHOBJICHHS MEX IOIIUPEHHS
0JIN3bKOCIIOPITHEHUX IPICHOBOJHUX BUAIB. BUI0Ba HANEKHICTh OKPEMUX MOMYJISALINA
VYkpainu TpuBaiuil yac 3ajuianacs AUCKYCIHHOIO, 1110 3HAYHOIO MIPOIO MOB'A3aHO 3
Mop(dooriyHo NoAIOHICTIO BUIIB Ta 3MiHamu ixHbOi cuctematuku (Neilson &
Stepien, 2009; Zarei et al., 2022; Vasil’eva 2024; Vasil’eva et al., 2026). 3acTocyBaHHs
MOJIEKYJIIDHUX MapKepiB Ja€ 3MOry YTOYHUTH BUJOBY HAJIEKHICTb MOIMYJSAIIN 1
MPOCTEXKUTH 1XHI (DUTOTCHETHYHI 3B'SA3KH.

Mera  JOCHIJDKEHHST -  BCTAHOBUTH  OCOOJMBOCTI  OloreorpadigHoro
PO3MEXKyBaHHS IIPICHOBOJIHUX BUIIB poay Proterorhinus y 6aceitnax [{ony ta {ninpa
3a JaHWUMH aHaIi3y MOCIiI0BHOCTEN MiToXoH piansHOro TeHa COI. Marepianom s
JOCIIKEHHS CITyTYBaJU MPEJICTaBHUKY pony Proterorhinus, 316paniy 20232024 pp.
Ha MUIKOBOJIHUX NiNsiHKaX pycen pidok CiBepcekuii Jlonens Ta Bopckma. ¥V Gacelini
JloHy 3pa3ku BiOiOpaHo y aBox nmyHkTax Ha CiBepcbkoMy JliHII — moOim3y cin
3anineubke Ta Kopornose XapkiBcbkoi obnacti. ¥ Oacelini J{Hinpa maTepian 310paHo
y M. [TonraBa Ha piuii Bopckia.

JIIst  MONEKYJIIpHO-TCHETHUYHOTO  aHalli3y  BUKOPUCTOBYBAIHM  ()parMeHT
MITOXOHJpiaibHOrO TeHa 1uToxpoMmokcuaazu | (COI). @inoreHeTuuHi 3B'S3KU
PEKOHCTPYIOBaIU MeTo/I0M OaiteciBebkoro anamiizy (BI) y mporpami MrBayes v3.2.7.
Jlns  aHamizy TEHETHYHMX 3B'S3KIB 1 TreorpadgiyHoro po3moAlly TaruIOTHITIB
Proterorhinus semilunaris ta Proterorhinus semipellucidus y nporpami PopART v.2.0
noOyZI0BaHO TAIJIOTHITHY MepexXy MerogoM Minimum Spanning Network (MSN).
Bunore po3mexxyBaHHS OIliHIOBaJHU 3a gornoMoroto MmeroaiB ABGD ta ASAP, a takox
kputepiro K/6.

@diJOoreHeTHYHMI aHaM3 TOCHIIOBHOCTEH MiToxXoHapiaasHoro rteHa COI
iATBEpAUB MOHO(UTIIO KJIaau MPICHOBOAHUX Proterorhinus, sxa oTpuMalia BUCOKY
cratuctuuny miarpumky (BPP > 0,95). V 1i Mexax mnpocTexyBajaocs MOAaNbIIe
pPO3MEKyBaHHSI HA TPU TOJOBHI CyOKJIaau, 3 AKUX JUIIe knafga P. semilunaris mana
Bucoky (BPP > 0,95) nintpumky. 3pa3ku 3 piuku Bopckiia (Gaceiin JHinpa) yBidnum
no knanu P. semilunaris, Tonai sk 3pa3ku 13 CiBepcbkoro [linus (6aceiin Jlony) Oynu
BiHeCeH1 10 kiagu P. semipellucidus. Otxe, oTpuMaHi MOJEKYJSpPHI JaH1
JIEMOHCTPYIOTh, III0 MEKa apeasiB UX ABOX BHUJI1B IPOXOAUTH 3a BOJOI1JIOM OaceiHiB
Juinpa ta [lony.

3pazku 3 Bopcknu Oynm  mpencraBiieHI JBOMa  OJM3bKOCHIOPITHEHUMHU
ramiotunamMu P. semilunaris, po3AUICHUMH OJHUM MYTAIllHHUM KPOKOM, TOJI SIK
3pazku 13 CiBepcbkoro [liHIg Hanexamu 0 €IMHOTO HIUPOKO PO3MOBCIOIKEHOTO
ratuiotunty  P. semipellucidus. BopgHouac ramioTMIIHa MepeXa  3arajom
XapaKTepu3yBanacs HErMMOOKOIO CTPYKTYPOIO: OUIBIIICTh TATUIOTHUIIIB OYJTH PO3ALICHI
auiie 1-4 MyTauiiHUMHM KpOKaMH, IO CBIAYMTH NMPO HU3bKUU PIBEHb N€HETUYHOI
mudepeniiianii Ta BIIHOCHO HEJABHE CHUIbHE TOXOJKEHHS JOCTIIKYBaHUX
€BOJTIOLIHUX JIHIH.

HeBucokuii piBeHb aAudepeHiianii MIATBEPIKYETbCA TaKOXK METOJAMHU
nemimitanii BuiB. YiTkoro 6apKoJuHTOBOTO PO3PUBY MIXK MPICHOBOJHUMHU (hOpMaMH
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TYNOHOCUX OWYKIB HE BHUSIBJICHO, a pi3HiI po3noaiumu ananizy ABGD nepen6avanu ix
o0'eqHanHss B oauH abo posmoAin Ha JBa BuaW. Pesynbtath ASAP  He
IPOJIEMOHCTPYBAJIM  PO3MEXKYBAaHHS  MPICHOBOJAHUX  Proterorhinus. 3HaueHHS
kputepito K/0 mna P. semilunaris sensu lato ta P. semipellucidus nocsramno
MDKBHUOBOTO PiBHS (> 4) nuiie 3a OJHIEI0 3 TPhOX BUKOPUCTAHUX Mojeneil. Okpemo
BapTO 3a3HAYMTH, IO HAIIll PE3yJIbTATH HE MiATBEPANIN BUAOBHI cTaTyC Ais P. victori
1 P. scythicus. Bonnouac BugoBuit craryc P. semipellucidus notpebye moaaibIioro
M1TBEP/PKEHHS 33 JJOTIOMOTOI0 aHAITI3Y SIIEPHUX MapKepiB.

TakuM 4YHMHOM, OTpPHMaHiI pE3yNbTaTH BKAa3ylOTh HA Te, IO 3axiJHa Mexa
abopureHHoro apeany P. semipellucidus npoxoauTh 1O BOJAOALTY MK OacelHaMu
Cisepcekoro [linng ([dony) ta Huinpa. Bumu P. semilunaris 1 P. semipellucidus
JIEMOHCTPYIOTh TeorpadiyHe pPO3MEXKYBaHHS 3a OJHOYACHO HEBHUCOKOIO pIBHA
TeHETHUYHOI TUBEpreHilii. Buminenus okpeMux cyOKiIan y TMOEIHAHHI 3 BIICYTHICTIO
YITKOTO OapPKOJIMHTOBOTO PO3PUBY Ta HETJIMOOKOIO CTPYKTYPOIO TaINIOTUITHOT MEPExKi
MOJK€ BiJoOpakaTh BITHOCHO HEJAaBHE €BOJIIOIIITHE PO3AUICHHS ITUX JIHIN Ta paHHIN
eTar IXHbOI JUBEPIeHIlli Ta CTaBUTh M1/l MUTAHHS BUIOBUH cTatyc P. semipellucidus.
JUtst neTanbHIMOro 3'sCyBaHHs XapakTepy €BOIIOLIMHUX B3a€MOBIIHOCUH MK HUMH
HEOOX1HE 3aTyUEHHS AIEPHUX MOJIEKYJIIPHUX MapKepiB.
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BIOGEOGRAPHIC DIVISION OF FRESHWATER SPECIES OF THE
GENUS PROTERORHINUS IN THE DON AND DNIPRO BASINS BASED
ON ANALYSIS OF THE MITOCHONDRIAL COI GENE

Based on the analysis of the mitochondrial COI gene, clear phylogenetic and
geographic differentiation was established among the studied freshwater populations
of the genus Proterorhinus. The populations of the Siverskyi Donets belong to P.
semipellucidus, whereas the population of the Vorskla River belongs to P. semilunaris.
The western boundary of the natural range of P. semipellucidus likely corresponds
approximately to the watershed separating the Siverskyi Donets (Don) and Dnipro river
basins.

At the same time, the relatively low genetic divergence, shallow structure of the
haplotype network, and absence of a distinct DNA barcoding gap between the
freshwater forms may indicate a relatively recent evolutionary divergence of P.
semilunaris and P. semipellucidus and suggest that these lineages are at an early stage
of evolutionary differentiation.

Further research using nuclear molecular markers is required to clarify the nature
and extent of the evolutionary relationships between these taxa and to provide a more
comprehensive assessment of their genetic differentiation.
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POJIb JIIIBCHbKUX IVIABHIB Y 35EPEKEHHI BIOPI3BHOMAHITTA
IXTIO®AYHMU P. JHIITPO

JliiBChKI TJIaBHI € IIHHUM 3aIUIaBHUM KOMILIEKCOM cepeaHboi Tedii JlHinpa B
MEXax CcydacHoro JIHIMpOBCHKOTO  BOJOCXOBHINA, IO  30epircs  micis
3apeTyIOBaHHS CTOKY Ta MacIITaOHO1 TpaHcdopmarllii piukoBoi noauHu. TepuTtopis
po3TailoBaHa Ha nmpaBooOepexxki JlHinpa B Mexkax M. JIHIIPO Ta OXOIUIIOE CUCTEMY
3arIaBHUX BOJIOMM, Y TOMY YHMCJHi MPOTOK Ta o3ep. Lle enuna y JHimponeTpoBIIKHI
npaBoOepexHa 3aljlaBHA €KOCHCTeMa BEJIMKOI pIKM 3 HaWMEHIIMM pIBHEM
TpaHchopmalii, o0 BU3HAYAE i1 KIOYOBY pOJIb Y MIATPUMaHHI O10pI3HOMAHITTS,
30kpema ixtiodaynu. [1naBH1 € MiciieM NPUPOTHOTO BIATBOPEHHS Ta HATYJIy MOJIOII
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pub 1 BXOAATH O MEPENIKy MPUPOJHUX HEPECTOBUI Ta MICIIEM 3MMIiBII BOJHUX
6iopecypciB, BiamoBigHo n0 HakasiB opra"iB pub0oxopoHU JIHITPOMETPOBCHKOI
oOnacrTi.

Pimennsam JlHinponerpoBcbkoi oOmacHoi paau Big 19.03.2002 p. Ne 525-
22/XXIII Teputopito iiBChKUX MIaBHIB BiAHECEHO A0 MIIHHUX MPUPOAHUX TEPUTOPIM,
3ape3epBOBAHMX JJIsl MOAaibIIoro 3amnoBiaHHs (00’ ekt Ne 78 «JliiBChbKI TUIaBH1D»).
Bianosinno no [Ipoekty cxemu popMyBaHHS €KOJIOTTYHOI Mepexi JHITpOoneTpoBChKOi
obnacTi, 3arBep/keHoro pimeHHsM obnpamu Nel76-8/VII Big 24.03.2017, nnaBHi
MalOTh CTaTyC KJIIOUOBOI TEpUTOPIl HaAllOHANIbHOrO 3HaueHHs (/lHimporerpoBchka
obnacHa pana, 2017).

JlonaTKoOBUM TIATBEPIKEHHSM X MTPUPOTOOXOPOHHOI IIHHOCTI € BKIIFOYEHHS 10
MmixHapoaHoi CMapargoBoi mepexi (Emerald Network) y cknaai 06’ ekra Dniprovske
Reservoir (kog UA0000093) (Bacumtok Ta iH., 2019). Kpim Toro, 3rigHo Pe3omrorii Ne6
bepucrkoi kouBenirii (logaroxk 1), y Bogoiimax J[iiBChKHX TUTaBHIB MepeOyBarOTh BUIH
pub, 1O TOTPeOyIOTh CIEMIabHUX 3aXO/IB 3 OXOPOHU CEPEIOBUII ICHYBaHHS
(ocenui) (Council of Europe, 2026).

[Tpuponooxoponue 3HAYCHHS JliiBCbKUX MJIaBHIB MOCHITIOETHCS
(YHKUIOHAJIBHUM ~ 3B’A3KOM 13 NPUPOJHUM  3alOBIAHUKOM  «J[HITPOBCHKO-
OpinbchKuit», po3TallloBaHUM Ha BiAcTaHi 652-840 m Ha miBobOepexoki p. JHImpo.
OO6uaBa KOMIUIEKCH XapaKTEPU3YIOThCS MOJIOHOI0 CTPYKTYPOIO 3allJIABHUX BOJAOUM
Ta B3a€EMOIOB’SI3aHMMU YMOBaMHU ICHYBaHHs TiApoOioHTIB. BopoiimMu mniaBHIB
BUKOPUCTOBYIOTHCSI pubaMu ISl HEpeCTy, IHKyOaIlli iIKpy, Haryjry MOJIO/1 Ta 3UMIBIII.
Taxum ymHOM, J[11BChI TIJIaBHI € BaXKJIMBHM €JIEMEHTOM 3aIjlaBHOI cucTteMu JIHimpa
Ta OCEPEIKOM TMIATPUMAHHS MPUPOJHOTO BIATBOPEHHS 1 PI3HOMAHITTA MOTO
ixTiodayHu.

[Tnoma BomoWM 1 MPOTOK BHYTPIITHROTO 1uieca [[iiBChKUX TIJIaBHIB, 32 TaHUMU
JIPTIBI «IainpopinpoBoArocn», ctaHoBHTh 341,3 Ta mpu BiaMiTIi piBHS Boau 51,40
M. 3arampHa Tutoma JIiiBChKMX TIUIaBHIB, SK 00’€KTa EKOJIOTIYHOI Mepexi
JIHinmponeTpoBChbkoi 00nacTi, cTaHOBUTH 1284 ra. 3 ypaxyBaHHSIM TPUJIEIIOl 0
IUIaBHIB akBaTopli p. JHIMpo Ta OCTpOBIB, BKIIOYEHUX A0 1i CKiIaay, LUIICHUN
naHmadTHO-eKONIOTTUHUHN KoMIUIeKe J[11BChKUX MIaBHIB CTaHOBUTH 1453 ra.

MeTto1o podoTH € orinka po:i [J1iBCbKUX MIaBHIB y 30epexkeHH] 010p13HOMAHITTS
ixtiopaynu p. Juinpo y Mexax JIHIMPOBCHKOTO BOJOCXOBHINA IILISXOM aHaTi3y
TAKCOHOMIYHOTO CKJIaJy, BHU3HAYCHHA 1iX MPHUPOJOOXOPOHHOTO 3HAYCHHSA Ta
BCTAHOBJICHHS OCHOBHMX (DYHKIIIM 3aljlaBHUX BOJOWM y 3a0€3MeueHHI KUTTEBOTO
IIUKITy pU0 — HEPECTY, HATYITy 1 3UMIBIII.

Marepiaau Ta MeToau AocaigkeHb. OCHOBOIO poOOTH € OaraTopiuHi 0COOUCTI
nociipkeHHs: aBTopiB (3 1978 p. 1 mo 2025 p.), nmaHi, oTpuMaHi BiJ pUOATOK-
JTFOOUTEINIB, aHAITI3 JIITEPATYPHUX JDKEPEN, THIHNX 1HQOPMATUBHUX JKEPET.

Pe3ysibTaTu nmpoBeneHUX A0CJiAxKeHb. BcTaHoBIEHO, MO iXTiodayHa BOJOWM
JIliBcbKMX IUIaBHIB Ta npwieroi akearopii p. JHinpo 3a mepiox 3 1978 p.
npeacrasieHa 52 Bugamu 14 poauH. Bonu 3a0e3neuyroTh NPOXOJKEHHS OCHOBHHX
€TaIiB JKUTTEBOTO LIUKITY pUO: HEPECTY, HAr'YJly MOJIOAI Ta ILJI1JHUKIB, @ TAKOK 3UMIBJIIO
OUIBIIOCTI BMJIIB, 110 BU3HAYA€ iX BAXKIMUBY POJIb y MIATPUMAHHI (PYHKIIOHAJIBHOI
1iicHo T ixTiodaynu JHimpa.
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Mo3zaiuHe TO€IHAHHS TPOTOK, O3€p 1 MUIKOBOJb, 3apOCIUX BOJHOIO
POCIMHHICTIO, OopMy€e PIZHOMAHITTS O10TOIIB, MPUAATHUX JJIsI HEPECTY, HATYIy Ta
3uMmiBial pub. OcoOnuiBe 3HAUYEHHS MArOTh MUIKOBOJAHI 3aIUlaBHI JUISHKH, JI€
(dopmyr0ThCsS KOpMOBa 0a3a Ta CIPUSTINBI YMOBH JJIs PO3BUTKY LIbOTOMITOK. YacTKoBe
30€peKEeHHs T1APOJIOTIYHOIO 3B’SI3KY MK €JIEMEHTaMHU IIJJABHEBOIO KOMIUIEKCY €
BaXKJIMBOIO MEPETYMOBOIO CTaOUIHLHOTO BIATBOPEHHS ixTiohayHu JlHimpa.

HaituucenpHimorw 1 qominywo4doto € poguna Cyprinidae, sika npejacTaBieHa 24
BUaMHU — TUTITKA 3BUYaiiHa Rutilus rutilus (L., 1758); aneup 3Buvaitnuii Leuciscus
leuciscus (L., 1758); ronoBens 3Buvainuit Leuciscus cephalus (L., 1758); B's3b
3Budaitnuil Leuciscus idus (L., 1758); 6o0upens aHIIpOBChKUN Petroleuciscus
borysthenicus (Kessl., 1859); kpacHonipka 3Budaitna Scardinius erythrophthalmus
(L., 1758); amyp 61nuii Ctenopharyngodon idella (Valen., 1844); 6inu3Ha 3Bu4aiina
Aspius aspius (L., 1758); BiBcsuka Leucaspius delineatus (Heck., 1843); mun Tinca
tinca (L., 1758); migyct 3Buvaiiauii Chondrostoma nasus (L., 1758); dyebadok
amypcekuii Pseudorasbora parva (Temmin. & Schleg., 1846); miukyp 3BHUaitHuUA
Gobio gobio (L., 1758); BepxoBonka 3Bu4aiina Alburnus alburnus (L., 1758);
JI0CKUpKa 3BUYaiiHa Blicca bjoerkna (L., 1758); naw 3Buvaitnuii Abramis brama
(L., 1758); cuneunb Abramis ballerus (L., 1758); uexonsa Pelecus cultratus (L.,
1758); ripuak eBpomneiickkuii Rhodeus amarus (Pall., 1776); kapach 3BUUYaHUH,
3onmotuit Carassius carassius (L., 1758); xapacwe cpionsctuit Carassius gibelio
(Bloch, 1782); xopon 3Buuaiiauit Cyprinus carpio (L., 1758); ToBcTOI00UK 01U
Hypophthalmichthys molitrix (Valen., 1844); ToBcTOn00UK cTpoKaTtuii Aristichthys
nobilis (Richard., 1846). HactymHoto 3a uymcenbHicTIO € pomauHa Gobiidae Ta
IpeACTaBlIeHa HACTYITHUMHU 9 BUJaMu — OUYOK Kpyrisak Neogobius melanostomus
(Pall., 1814); Oudok ronoBanb Ponticola kessleri (Gunt., 1861); Ouuok paran
Ponticola ratan (Nord., 1840); 6udok nicounuk Neogobius fluviatilis (Pall., 1814);
oudok roHenb Neogobius gymnotrachelus (Kessl., 1857); Om4ok MapTOBHK, KHYT
Mesogobius batrachocephalus (Pall., 1814); 6udok mynuk 3axigauii Proterorhinus
semilunaris (Pall., 1814); 6uuok nyrosoBouok bpaynepa Benthophiloides brauneri
(Beling et Iljin, 1927); 6uuok nmyroyioBok 3ipuactuii Benthophilus stellatus (Sauvag.,
1874). MeH1 yncenbHOIO, TPOTE MPEACTABICHO 5 BUJAMHU, € poauHa Percidae —
cynak 3Buuaitnuit Sander lucioperca (L., 1758), 6epm1 Sander volgensis (Gmel.,
1789), oxyup piukoBuii Perca fluviatilis (L., 1758), #Wopx 3BUYANHUIM
Gymnocephalus cernuus (L., 1758), nepkapuna yopaomopcbka Percarina demidoffi
(Nord., 1840). Hactynni ponuHu mpejacTaBiieHi 2 Bumamu koxkHa: Clupeidae —
Ocenenens yopHoMopchkuit Alosa immaculata (Bennett, 1835); Tionbka 3BH4aiiHa
Clupeonella cultriventris (Nord., 1840); Gasterosteidae — konro4ka TPUTOIKOBA
Gasterosteus aculeatus (L., 1758), kontouka miBaenna Pungitius platygaster (Kessl.,
1859) ta Cobitidae — munaska 3suvaiina Cobitis taenia (L., 1758), B'toH 3BUUYaiiHuil
Misgurnus fossilis (L., 1758). Tlo omHoMy BuIy HapaxoBaHO Yy &8 pOJIWHAX:
Acipenseridae — crepnsanb Acipenser ruthenus (L., 1758); Esocidae — miyka
3Buuaitna Esox [ucius (L., 1758); Siluridae — com 3Buuaitnuii Silurus glanis (L.,
1758); Anguillidae — Byrop eBponenicbkuit Anguilla anguilla (L., 1758); Atherinidae
— arepuHa yopHomopchka Atherina boyeri (Eich., 1831)); Lotidae — munb piukoBUit
Lota lota (L., 1758); Syngnathidae — irnuus nyxnomoka Syngnathus abaster (Eich.,
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1831); Centrarchidae — cousunuii okyub Lepomis gibbosus (L., 1758) (MoBuas,
2011).

BaxxnuBUM MOKAa3HUKOM MPUPOJOOXOPOHHOI LIHHOCTI J[IIBCBKHMX IIJIaBHIB €
HasBHICTh 23 BUJIB PUO 13 MPUPOJAOOXOPOHHUM CTATyCOM, IO CTaHOBUTH 44,23 %
3arajibHOro BuAoBoro ckiagy. Cepen uux BUIIB 8 — 3aHeceHl 10 YepBOHOI KHUTH
VYkpainu, 14 — y UYepBoHuii cnucok JIHinmponeTpoBchbkoi obOmacti, 12 BuaiB
OoXOpoHsIOThC bepHcbkoro koHBeHIl€ (Jlomatok II), oxoponnmit cnmcok MCOII
(UICN) namuye 5 BuaiB. [Ipu 1ipomy, okpemi BUAM OAHOYACHO MAOTh JIEKUIbKa (GopM
OXOpPOHHOTO crarycy. HailOuibln BaroMuMu 3 HOMIALY 30€peKEHHS PIAKICHUX Ta
Bpa3JIMBUX KOMIIOHEHTIB ixTiodaynu p. JHinpo € — A. ruthenus, A. immaculata,
A. aspius, C. carassius, M. fossilis, S. volgensis, P. demidoffi, B. brauneri ta B.
stellatus. HasBHICTb 3HAYHOI YaCTKM BHJIB 13 IPUPOJOOXOPOHHUM CTaTyCOM
MiKPECTIOE BaXIIMBICTh J[1TBCHKUX TJIaBHIB SIK OCEPENKy 30€peKeHHs PI3HOMAHITTS
Ta MPUPOHOTO BiATBOpeHHs ixTioayHu (UepBoHa kaura Yipainu, 2026; Council of
Europe, 2026).

Ha cydacnomy erami (2016-2025 pp.) y Bogoiimax JlIiBChKHX IJIaBHIB
peectpyeThes 41 Bua puod, 3 skux 16 MarOTh NPUPOAOOXOPOHHUH cTaryc: 6 3aHECEHI
1o YepBoHoro criucky J{HimponeTpoBchKkoi o0nacTi, 4 — 10 YepBOHOI KHUTH YKpaiHW,
10 BuaiB Ta ocenuiia 6 BUJIIB OXOPOHSIOTHCS BEpHChKOIO KOHBEHIIIEIO.

VY BomoiMax IUIaBHIB pUOM 3A1MCHIOIOTH MPOXOKEHHS >KUTTEBOIO LHUKIY —
HEPECTY, Haryay Ta 3uMiBii. YacTHWHA TUTIIHUKIB TICIS HEPECTY MITPY€ A0 aKBaTOpIi p.
JlHinpo, TOAl SAK MOJIOAb, HECTATeBO3pLIl OCOOWMHHU, ApIOHOPO3MIpHI Ta
npuOepeKHOBOAHI BHJIM 3HAUYHOIO MIPOI0 3aluIIaloTbes y TuiaBHsAX. Oxpemi
noruOIeHl BOMOWMHU BHKOHYIOTH (PYHKIIIO 3UMYyBajibHUX sM. HaiiBakinuBimioro
dyHKIIEI0 30€epeKEHUX 3allJTABHUX BOJOWM € 3a0e3ledYeHHs camMe MPHUPOIHOTO
BIITBOPEHHS PHUO 13 MOMANBIIAM HAryjJoM MOJOI TMEpHIoro poky Xuttia. OTxe,
JI11BCBKI TUTaBHI BIMITPAIOTh BXKIWBY POJIb K MPUPOIHE HEPECTOBUINE Ta OCEPEIOK
iATPUMaHHS IUTICHOCTI iXTIOKOMITIEKCY p. JHimpo.

TakuM 4KWHOM, €KOJIOTTYHUUM moTeHIian J[iiBCbKUX MIIaBHIB 3a0e3Meuye yMOBU
JUTSI TOBHOLIIHHOTO ICHYBaHHS HE MEHIII SIK 4 BUA1B pu0, 3aHeceHuX 10 UepBOHOT KHUTH
VYKpaiHu, a TaKoX THIIMX BHU/IIB 13 PEr1IOHAIBHUM 1 MIXKHAPOAHUM IPHUPOI0OXOPOHHUM
crarycoMm (UepBoHa kHura Ykpainu, 2026).

Bonnouac akBaropis JliiBCBKMX TIUIaBHIB AKTUBHO BHKOPHCTOBYETHCS IS
JTHOOUTENBCHKOTO prOaIbCTBA, TOAI K MPOMUCIOBUIN JIOB BOAHUX 010peCypcCiB TYT HE
3MIMCHIOETHCS, aJIe MAa€ MICIle Ha MpUJIeTIii aiisHIi p. JHImpo.

BucHoBku. JIi1iBChKI IJIaBHI € BaXXJIMBUM 3aIUIaBHUM KOMIUIEKCOM p. JIHIMpo
(JHimpoBCbKE BOJOCXOBHIIE), IKUN 3a0e3Medye pi3HOMAHITTS YMOB iICHYBaHHS Ta
MIITPUMY€E OCHOBHI €Tamu >KUTTEBOTO IHKIY pUO — HEPECT, HAryl 1 3UMIBIIO.
30epexeHHsI yCIX €JI€MEHTIB BOJOWM IUIABHEBOI CHCTEMHU Ma€ BaXKJIMBE 3HAUCHHS
JUIS. TIPUPOAHOTO BiATBOpeHHs ixTiodayHu p. [nimpo. 3a mepiom 3 1978 p. y
JIiBCbKMX TUIaBHSAX BCTaHOBIEHO 52 Buau pub 3 14 ponun. Haitbinbem
npeacTtaBiieHUMU € poaunu Cyprinidae — 24 Bunu, Gobiidae — 9 BuniB ta Percidae
— 5 BuaiB. IlpupomooxoponHe 3HaueHHs ixTiopayHu JIIiBCbKUX TJIaBHIB
BU3HAYAETHCS HASIBHICTIO 23 BUIB 13 BIJMOBITHUM CTaTyCOM, 1110 CTaHOBUTH 44,23
% Bix 3aranpHOro BUA0BOrO ckiany. Cepen Hux 8 BUAIB 3aHeceHl 10 YepBOHOI
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KHUTH YKpainu, 14 matore craryc y UYepBoHOoMy cmucky JIHImpomeTpoBCHKOL
obnacti, a 12 0XOopoHSIOTHCS BiANMOBINHO M0 bepHchkoi koHnBeHIlii. Ha cyyacHomy
erami (2016-2025 pp.) y Bomoiimax J[iiBChKHX IIaBHIB peecTpyeThcs 41 Bum puod.
JIiiBChKi TIaBHI MarOTh OCOONMWMBE 3HAYCHHS I 30€pEeKEHHS PIAKICHUX Ta
Bpa3JIMBUX KOMIIOHEHTIB ixTiodayHu, cepen sikux A. ruthenus, A. immaculata, A.
aspius, C. carassius, M. fossilis, S. volgensis, P. demidoffi, B. brauneri ta B.
stellatus.

OyHKIIOHAIBHUM 3B 30K J[IiBCBKMX TUJIaBHIB 13 MPUPOJAHHUM 3alOBIAHUKOM
«JIHITPOBCHKO-OPUIBCHKUI», a TaKOXK iX HAJIEXKHICTh J0 €KOJIOTIYHOT Mepexi
JuinpornerpoBchkoi 06macTi Ta CMaparmoBoi Mepexi, MiJCUIIIOITh iX 3HAYEHHS 5K
CKJIaJIOBOI CHCTEMH 30€peKCeHHS 010pI3HOMAHITTS 1XTiohayHH IPUPOTHUX 3aIIaBHUX
exocuctem JlHimpa.
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THE ROLE OF THE DIIIVSKI PLAVNI WETLANDS IN CONSERVING THE
BIODIVERSITY OF THE DNIPRO RIVER ICHTHYOFAUNA

The Diivski Plavni wetlands represent a valuable floodplain complex of the
middle Dnipro River within the Dnipro Reservoir and play an important role in
maintaining fish biodiversity. The aim of the study was to assess the role of the Diivski
Plavni in the conservation of the ichthyofaunal biodiversity of the Dnipro River by
analysing species composition, conservation significance, and the main functions of
floodplain water bodies in providing spawning, feeding, and wintering habitats for fish.
The study was based on long-term observations conducted by the authors from 1978
to 2025, information obtained from recreational fishers, and analysis of literature and
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other available sources. A total of 52 fish species belonging to 14 families were
recorded in the Diivski Plavni and adjacent areas of the Dnipro River. The family
Cyprinidae was the most diverse, comprising 24 species, followed by Gobiidae (9
species) and Percidae (5 species). Twenty-three species (44,23% of the total species
composition) have a conservation status. The floodplain water bodies provide
important habitats for spawning, juvenile feeding, and wintering, while their mosaic
structure of channels, lakes, shallow areas, and aquatic vegetation creates diverse
conditions for different stages of the fish life cycle. During 2016-2025, 41 fish species
were recorded in the wetlands, including 16 species with conservation status. The
results confirm that the Diivski Plavni are an important natural spawning and nursery
area and a significant component of the system supporting the biodiversity and
functional integrity of the Dnipro River ichthyofauna.

XYTOPHOM C. O., TEPACUMIOK B. II., ") KUPSIKOBA K. B.,
'KYAPEHKO C. A.
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CYUACHHUM CTAH KOPMOBOI BA3U TPETHOI'O BACEMHY CYXO0OI'O
JUMAHY TA NEPCHEKTUBHU MOJAJBIIOIO PO3BUTKY
MAPUKYJIbTYPU

JocnimpxeHHs: OyJau IpOBEIEHI B paMKaXx IJIAaHOBUX POOIT JepKaBHOT HAYKOBOI
ycTaHoBH "[HCTUTYT puOHOrO rocrnojapcTna, ekojorii Mmops Ta okeanorpadii” (JHY
"[PTEMOQO") moao BUBUEHHS CTaHy 3araciB BOJHUX Ol0pecypciB Ta 010pi3HOMaHITTS
BHYTPIIIHIX BOJAOWM MiBAEHHO-3aXiHOTO [IpraopHOMOD's.

Tpertiti Oaceitn Cyxoro JIMMaHy € HaMiBBIAKPUTOI CHCTEMOIO, IO Mae€
ormocepeKOBaHUN 3B 30K 13 YopHMM MopeM uepe3 IITYYHHH CyIHOIUIaBHUM
KaHaj, BHACIIJOK YOT0 WOTO TiIPOJIOTIYHUA PEKUM CYTTEBO 3aJI€KHUTh BiJ 3TIHHO-
HariHHUX SBUII, HAMIPSIMKY Ta CHJIM BITPY. MiTKOBOMHI MiJITHKA OaceiHy MIBHUIKO
POTPIBAIOTHCA 32 COHSAYHOI MOTO/IM, a 3HWKEHA T1IPOANHAMIKA Ta MIUIHHI 3apOCTi
BUILOI BOJSIHOT POCIMHHOCTI, fIKi €(EKTHMBHO 3aTPUMYIOTh 3BaXK€HI MiHEpajbHI
YaCTKH, CHPUSIIOTH BUCOKIM MPO30POCTI BOJHOTO cTOBMA. [[OKa3HWKH COJOHOCTI
BOJIM MiJ Yac MpoBeAeHHs aociaigxens (2024-2026 pp.) koauBaiucsa B Mexax 14—
16 %o.

[lepBuHHOIO TPO(IYHOIO JIAHKOK, OCHOBHUM JIKEPEJIOM >KUBJICHHSI MITINA Ta
0a30BUM 1HJAMKATOPOM €KOJIOTTYHOTO CTaHY 11€1 €KOCUCTEMU BHUCTYIIA€ YIPyNOBaHHS
GbITOMIAHKTOHY, sIK€ 3a0e3rnedye yTuii3aiiio OlOTeHIB, BHUIUICHHS KHCHIO Ta
dbopmMyBaHHS KOPMOBOT 0a3u i1 6araTboX ripoOioHTIB, 0COOJMBO HA paHHIX eTamax
ixuporo ontorenesy. KommiekcHuii 30ip Ta 0OpOOKYy abroJIOTIYHOTO MaTepiainy
IPOBOJAMIIA 32 3arJIbHONPUUHATUMH CTaHAAPTHUMU MmeToaukamu y 2025 ta 2026
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pOKax Ha TPbOX CTAIIOHAPHUX CTaHIISX 3 TOBepxHeBoro ropusoHty (0,5 m) 3
HACTYMHOIO ¢ikcarriero mpod 4 % po3zunHom dopmariny. [1ig gac nii BoeHHOTO CTaHy
BUKOPHUCTAHHS TJIaB3ac00iB B akBaTopii Oysi0 3a00pOHEHO, TOMY BiIOip Marepianty
31MCHIOBAJIM BHUKJIKOYHO 3 OEperoBoi JiiHIi, 10 3YMOBHJIO BHUCOKY IHUTOMY Bary
OPUIOHHUX Ta OEHTOCHUX (PopM y 310paHux mpobdax.

3a pesynapTaTaMu KamepallbHOi 00poOku y ckianl ¢ditomnankrony Cyxoro
AUMaHy 1AeHTH(IKoBaHO 38 BHUIIB MIKpOBOAOpocTel i3 26 poaiB (2 nomeHu, 2
napcTBa, 3 Bianum, 4 knacu, 14 nopsakis ta 21 poauna). CucreMaTuyHa CTPYKTypa
anbroopu XapakTepusyBajacs IOMIHYBaHHSM IpeacTaBHUKIB napctBa Chromista
(31 Bun) Hag npeacraBHukamu napctsa Eubacteria (7 BuziB). OcHOBY (prioprcTUUHOTO
sipa Ta BUJIOBOTO OararcTBa popMyBasi TakCoHM KitaciB Bacillariophyceae (25 BuiB)
ta Cyanophyceae (7 BuniB); auHoduarensta (Dinophyceae) Oynu npeacTaBieHi Juie
2 Bumamu. Cepell MOPSAIKIB 3a IMOKAa3HHMKAMH BHJIOBOTO PI3HOMAHITTS JIOMIHYBaJIH
Naviculales, Bacillariales, Oscillatoriales ta Thalassiophysales (mo 6—8 BumiB y
KoxxHOMY). [TpoBiTHMME 32 KIJTBKICTIO TAKCOHIB BUsIBIIMCA poanHu Bacillariaceae (6
BuiB) Ta Oscillatoriaceae (5 BuaiB). HaliGiap1 BapiabenbHUME 32 BUAOBUM CKIIAIOM
BU3HAuYeHO ponu Oscillatoria (4 Buan) ta Nitzschia (4 Bunu). Haitbiib11 MacoBi BUAU
- Planktothrix agardhii (Gomont) Anagn. et Komarek, Melosira subglobosa (Grunow)
Houk, Klee et Tanaka, Pleurosigma elongatum W. Sm. ta Cylindrotheca closterium
(Ehrenb.) Reimer et Lewis.

3a Mop(dOJIOTTYHUMU O3HAKaMU 24 BUSBIICH1 BUIU HAJICKAIH 10 OJHOKIITUHHUX,
a KOJIOHiaNbHI Ta OaraTOKIITHHHI (OPMH CTAHOBWJIM IO 7 BHJIB BIAMOBIIHO. 3a
03HAKOI0 PYyXJIUBOCTI 3adikcoBaHo 21 BUI pyXiuBUX Ta 17 BUAIB HEPYXIUBUX (HOPM.
AHami3 eKOJIOTIYHOI CTPYKTYpPH TOKa3aB YITKUW MOALT MIKPOBOJIOPOCTEH Ha TpH
yIPYMHOBaHHS 3a KUTBKICTIO BUAIB: MIaHKTOHHE (12), nmepudironne (9) ta 6eHTOCHE
(17). 3a BigHOIICHHSM J0 YHHHHMKA TaJI00HOCTI (COJIOHOCTI BOJIM) BHIOBHH CKJIaJ MaB
BUPAXCHUN COJIOHYBAaTOBOJHO-MOPCHKHMM  XapakTep: JOMIHYBaIM MeE30Taao0Hi
(conmonyBatoBoaHi) opraHi3zmu (17 BumiB), moJirano0Hi (MOPChKi) GOpMU CTAaHOBHIIN
10 BuaiB, a onirorayioOH1 (IIPiICHOBO/IH1) BOJOPOCTi Oyiu npeactanieHi 11 sugamu (i3
Hux 6 ranodumiB ta 5 iHAUbepenTtiB). Crnemnudika ekoMopd MOBHICTIO KOPEIIOE 3
NOKa3HUKAaMU COJIOHOCTI BOJIM, BUMIPSHOI apeoMeTpuyHUM MeToaoM (14—-16 %o).
BianoBigHo 10 BOJHEBOTO MOKa3HMKAa aOCOTIOTHUMHU JOMIHAHTaMu Oyl BUJIH,
aJanToBaH1 10 JY>KHOTo cepenoBuiia (36 BuIiB ainkamiduiiB), TOAL K 1HIAU(DEPEHTIB
3apeeCTPOBAHO JIUIIIC 2 BUIH.

OI11iHKa SIKOCTI CEPEe/IOBHINA 32 BUJIOBUM CKJIaJIoM 23 11eHTH(IKOBAHUX BHUJIIB-
1HUKATOPIB CampoOHOCTI MiATBEpAMIa TMepeBakaHHA Me3ocanpobuux dopm (20
BU/IIB), cepen Sskux 14 Hanexanu 10 -me3zocarpo0iB, S — 10 a-Me3ocanpobiB 1a 1 —
1o B-a-Me3ocanpo6iB. Po3paxoBanuil iHTErpaibHHUI CallpOOHUN 1HAEKC aJIbrOIIEHO3Y
ctaHoBUB 2,54, mo no3Bossie BigHecTH I Gaceitn Cyxoro nmumany 10 BogouM [B-a-
Me3ocanpoOHoro Tumy. KinbKicHI TOKa3HUKHA (DITOMIAHKTOHY TMPOTITOM POKY
3a3HaBaJIM CYTTEBUX CYKIECIMHUX KOJIMBaHb: 3arajibHa YUCEIbHICTh KIIITUH BapitoBaja
B giamazoHi 7,51-120,90 muH kmitud/M’. MiHIMaIbHI 3HAYeHHS YUCEIBHOCTI
3adikcoBani 07 xoBTHS 2025 p. Ha cranmii «Kocay, Toai K MakCUMaIbHUN TIK
PO3BUTKY MIKpoBojopocTei crioctepirascs 02 BepecHst 2025 p. Ha craniii «/lambay,
0 CBIIYWATH TIPO BHCOKUW €BTPOGHMUM TOTEHIIAJl Ta JOCTaTHIM PIBECHb
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3a0€3MeUYeHOCTI  MACOBUIMHOTO  TpopiuHOTO  JaHipora s (UIBTpaTopiB
MapUKYJIbTYPH.

KommekcHi 300pu 300MJIaHKTOHY SIK MPOBIIHOTO KOMIIOHEHTa KOPMOBOT 0a3u
pub-nnaHkToHO(ariB Ta iXTio)ayHH HAa PaHHbOMY OHTOI'€HE31 3IMCHIOBalM Ha
IBOX crarioHapHux craHuisx: «Ilepenpasa» ta «Kocay». IIpotsrom 20232026 pp.
y nenariani III 6aceitny numany 0yio 3adikcoBano 28 TaKCOHIB 300ILIAHKTOHY, SK1
HaJIe)KaTh 0 6 OCHOBHUX cUcTeMaTuyHuXx rpyi: Rotifera (5 BuniB), Cladocera (2
Buan), Protozoa (1 Bunm), Copepoda (11 mnpencraBuukiB), Meroplankton (5
TaKCOHIB) Ta Varia (4 TakcoHu). SIKICHMI CKJlaj yrpynoBaHb CEpEeIHbOT YACTHUHU
OaceliHy BHSIBHMBCA IMPAKTUYHO I1JEHTUYHUM NPUOEPEKHOMY UYOPHOMOPCHKOMY
komruiekcy. [lonan 90 % BusiBieHux QopMm HalleXalu 10 COJIOHYBAaTOBOJAHUX Ta
eBpUTAJTIHHUX OpraHi3MiB, cepel SAKUX CyOaoMiHywoue sapo ¢GopmMyBaiu
KoJioBepTka Synchaeta baltica Ehrenberg, 1834, BeciioHori pakomomioHi 3 pojiB
Acartia Dana, 1846 Ta Oithona Baird, 1843, a Tako mnejariddi JWYWHKU
Cirripedia, Bivalvia, Gastropoda ta Polychaeta. IIpicCHOBOIHI BUJU 3yCTpidaInucs
€Mi30/IMYHO B MEPI1OJIU IHTEHCUBHOTO MAaTEPUKOBOI'O CTOKY 1 3HAUHOTO TPO(DIUHOTO
3HAYCHHS HE Maju.

KinpkicHl mapaMeTpu KOPMOBOTO 300IUIAHKTOHY (OpMYyBaIM MEPEBAXKHO
BECJIOHOT1 PaKkomo/ai0H1 Ta MPEACTaBHUKN MEPOIIAHKTOHY. 3arajbHa YHUCEIbHICTh
nenariyHux Oe3xpebeTHux BapiroBana Big 1134 ek3./m® (ociab 2025 p., cranIis
«Koca») mo 561500 ex3./m> (BecHa 2024 p., cranuis «Ilepenpasa»), a IOKa3HUK
6iomacu — Bix 2,829 mr/m?® (ociab 2025 p., craniis «Koca») o 2403,500 mr/m?
(Becna 2023 p., cranmisa «Koca»). MakcumanbHl KUIBKICHI MIKH TPaJHIIHHO
BiJI3HAYAINCS y KBITHI—TPaBHI 1]l 4YaC BECHSIHOTO CIajaxy PO3MHOKEHHS KOIEMo/1
Ta MaCOBOT'0 BUXOJ1Y Y TeJariajib JUYMHOK TOHHUX 0e3Xpe0eTHNX. XapaKkTepHO, 110
B paiioni ctaniii «Koca» 3a uncenpHicTIO Ta 6ioMacoro nominyBanu Copepoda, Toni
sk Oins cranii «IlepenpaBay, ge 6e3mocepeHLO QYHKIIIOHYIOTh TiIPOCIIOPYAH Ta
PO3MIIEHI  JOBTOCTPOKOBI  E€KCIIEPUMEHTANIbHI  KaHATHO-ZIEJIEBl  KOJEKTOPH
MIJIITHOTO ~ rocmnojapcrBa,  3a(iKCOBaHO  BHCOKHMM  NMOKAa3HUK  PO3BUTKY
MEpOIIAaHKTOHY (BeirepiB ABOCTYJIKOBUX MOJIOCKIB). Lleil ¢akr Ge3nocepeanbo
BKa3ye Ha AaBTOXTOHHE BIJTBOPEHHS €KOCHCTEMH (epMH: IITyYHUU cyOcTpar
IJIaHTalli  TeHepye 3HAQYHY KUIbKICTh TMEJariyHuX JUYUHOK  Mytilus
galloprovincialis, sxi 30aradyioTh KOPMOBY 0a3y puOOrocrnoaapchbkoi MiISHKH
TUMaHy JJIs HaryJly MOJoai pu0, a Takox 3a0e3MeuyroTh MOCTiHE MOTOBHEHHS
POMUCIIOBOTO CIIATy Ha KOJIEKTOPax.

VY BecHsHMI TIepio CepeHsl YMCENbHICTh 0e3xpeOeTHUX craHoBwmia 252525
ex3./m* (cranmisa «Kocay) ta 170840 ex3./m* («IlepenpaBa») 3a moka3HUKiB OioMacu
899,258 mr/m* Ta 404,679 mr/m? BinnmoBiAHO. Y JITHI MICSIll TapaMeTPH YUCETBLHOCTI
ta Oiomacu Ha «Koci» 3umkyBammcs mo 22733 ex3./m®* ta 60,190 mr/m®, a Ha
«IlepenpaBi» cranoBwim 5890 ex3./m®> Ta 17,716 wmr/m®. OciHHIH MOHITOPHHT
3aikcyBaB cTaOLTI3aIli0 KUTBKICHUX MOKa3HUKIB Ha piBHI 26804 ex3./m* Ta 62,410
mr/m®> Ha «Koci», Toal fIK y 30HI BIUIMBY EKCHEPUMEHTAJIbHOI MIAIHHOT (Qepmu
(«ITepenpaBay) 3a paxyHOK OCIHHBOI'O PO3BUTKY MEPOIUIAHKTOHY 1[I 3HaYEHHs OyJu
CyTTEBO BUIIUMU — 36589 ex3./m> ta 93,214 mr/m? BiANOBIIHO.

139



MeTonuHOI0 OCHOBOIO OIIIHKH JIOHHUX yTPyHOBaHb CTaB Marepiai 00pooku 18
npo0 Makpo3000eHTOCY, 310panux y nepiox i3 rpyaas 2024 p. mo tpasensb 2026 p. y
npubepexHii 30H1 cepeaHboi yacTuHu Cyxoro jsumany Yopaoro mops. IIpoOu
BigOupanmu Ha rmmbuHi 0,4 M pamMKoOIO KigbKicHOrO o0miky miomero 0,1 m? Ta
OPOMUBAIH 4epe3 Habip CUT 13 MiHIMaIbHUM po3MipoM Biuka 1 mm. @Dikcamio Ta
KaMepaJibHy 0OpOOKYy Martepiajly IPOBOJAWIIM 3a CTaHAAPTHUMU T1APOO10JIOTITYHUMHU
MeTroaukamu. [ KO>KHOTO BUAY BHU3HAYaIM cepeaHio yuceiabHICTh (N, ex3./mM?) Ta
cepeanto Oiomacy (B, r/m?), mo HeOOXiAHO ISl OIIHKU IOTEHIany OCHTOCHHUX
€KOCHCTEM Yy paiioH1 pO3TalllyBaHHS MiIIMHOI MIaHTAITii.

VY tpasHi 2026 p. mpodbu Makpo3000eHTOCY Oy BiiOpaHi Ha TphoX craHmisax [11
Oaceitny Cyxoro numany. HaiOinbiii KiUIbKICHI TOKa3HMKH OEHTOCHOI (ayHu
3apeecTpoBaHo B paioHi cranmii «Kocay — 22250 ex3./m? pu 6iomaci - 9,03 /M. B
paiioni craniii «/lam6a» uncenpHICTH Makpo3000eHTocy ctaHoBuia 11 450 ex3./m? 3a
HaiimenIoi 6iomacu 0,52 r/m? Ha cranmii «IlepenpaBay, ne J0oKadi30BaHO MiiiiHE
rOCIOJapCTBO, KUIBKICTh JOHHUX Oe3XxpeOeTHux ckiamana 4550 ex3./m? 3a Giomacu
4,09 r/m2.

Ha ocHoBi aHamizy BecHAHHX 300piB 2024-2026 poKIB BCTAHOBJIEHO, IO
HANOUIbIY YMCENBHICTh 3aikcoBaHO BecHOO 2024 p., Toai Ak Olomaca JIocsria
MakcuMyMy y 2025 p. Taxkuii po3moail MOKAa3HUKIB 3YMOBJICHUH OCOOJIMBOCTSMHU
OloJiorii Ta MUHAMIKM TOMYJIALIl JBOCTYJIKOBOIO MOJIIOCKa Abra segmentum, 110
BiJI0Opaae 3arajibHy CTaOUIbHICT OEHTOCHUX KOMIUIEKCIB IUMaHY.

Ha cranmii «IlepenpaBa» III GaceitHy Ha KaHATHO-JIEJIEBUX KOJIEKTOpaXxX
€KCIIEPUMEHTAILHOT (pepMH 3 BUPOLILYBAHHS MIJiN y MEPIIMMA PiK 1 Jaii yTBOPHIACH
dakTnuHO MOHOKYJIbTYpa M. galloprovincialis. Anaini3 MITy4HUX TOCEJIEHb BUSBUB
BEJIMKY KUIBKICTh Oe3xpebetHux: amdinoau Gammarus insensibilis, 13ononu Idotea
balthica ta Lekanesphaera hookeri, Byconori pakononioui Amphibalanus improvisus,
JIBOCTYJKOBI Moitocku Mytilaster lineatus, Anadara kagoshimensis ta Arcuatula
senhousia, a Takox Polychaeta.

VY uepBHi 2025 p. Ha KOJEKTOPAX PO3MIPU MOJIKOCKIB MacOBO LI€ HE JOCATaIn
TOBapHOi KOHUIT y 5 cM. Hali0inbIa KUIBKICTh M1Ji# Masia JJOBXKUHY B Jiana3oHi
40 —-50 mm —23,79 % 135-40 mm — 20,37 %. Uepes uotupu Micsiui y x0BTHI 2025 p.
MakcHMalibHa JOBXKHMHA Miaii Oyna B miama3oHi 75-80 MM, HaibOiigbpIa KiJIbKICTh
MOJIIOCKIB (pikcyBanacs B kareropii 55-60 mm (16,26 %) 1 50-55 mm (15,38 %). ¥V
TpaBHi 2026 p. 301IBIIUINCH BIJICOTKH B Jiana3oHax 35 - 55 MM, 110 CBIIYUTH TIPO
aKTUBHE OClJIaHHS craty. BojgHouac 3Ha4yHe 301JbIICHHS PO3MIPiB 1 Baru Mifii,
JIOCSITHEHHSI HUMHM TIPOMHUCJIOBUX KOHJMIIIA Ta TOCTYNMOBE 3POCTAHHS iXHBOI
PO3MIpHO-MACOBOI YACTKH CBIIYaTh PO 3HAYHUM MOTEHIIIaJ MOJATbIIOT0 PO3BUTKY
miniitHoro rocmnonapcrBa y III Gaceitni Cyxoro nmmaHy, a TakoXX BKa3ylOTh Ha
HAsBHICTh CHOPHUSATIWBUX yMOB JUISl KyJbTHUBAIll yCTPHUIlP Ta I1HIIUX 00 €KTIB
MapUKyJIbTyPH.

ABTOpPH BHUCJOBIIOIOTH INIMOOKY TIOBary KepiBHUUTBY ¢ipmu «Jlumany,
Onexcanapy [ununosuuy Illnanaky ta Bacuito BacuiboBuuy MaTynisiky 3a BCUISIKY
HOIATPUMKY Y IPOBEIECHHI HAYKOBHX JOCII1KEHb.
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CURRENT STATE OF THE FORAGE BASE OF THE THIRD BASIN OF
THE SUKHYI LIMAN AND PROSPECTS FOR FURTHER DEVELOPMENT
OF MARICULTURE

A comprehensive study of the current state of the food supply in the III basin of
the Sukhyi Liman confirmed its high eutrophic potential for mollusk cultivation.
Experimental rope-and-net collectors act as a powerful autonomous source of self-
reproduction, generating massive Mytilus galloprovincialis larval peaks. The obtained
growth rate and spat settlement data substantiate the prospects for further development
of the experimental mussel farm in this water area, as well as indicate the availability
of favorable conditions for the cultivation of oysters and other mariculture objects.
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PRUSSIAN CARP (CARASSIUS GIBELIO) AS A COMPONENT OF THE
RAW MATERIAL BASE OF THE FISHERIES INDUSTRY AND ITS ROLE
IN NATURAL FISH COMMUNITIES

Prussian carp (Carassius gibelio) is both a fisheries resource and a species whose
spread may be accompanied by changes in aquatic communities. Ukrainian studies
demonstrate its potential for commercial exploitation, whereas international studies
highlight the ecological risks associated with the establishment of abundant
populations (Rudyk-Leuska, 2022; Ruppert, 2017). This dual role requires an
integrated approach: assessments of available fish biomass should be complemented
by analyses of raw material quality and the consequences of harvesting for the water
body.

We consider the species’ potential as a raw material resource in terms of using
established stocks to produce fish products, while focusing the ecological assessment
on its interactions with other organisms and changes in community structure. This
distinction helps avoid equating the species’ suitability for commercial use with the
desirability of its further spread.

The relevance of this research stems from the need to reconcile the commercial
exploitation of fish resources with the conservation of fish communities. Key issues
include determining the allowable harvest proportion, assessing raw material quality,
and evaluating effects on associated species, particularly when comparing natural and
regulated water bodies.

The aim of the study is to determine the commercial importance, nutritional value,
and ecological role of Prussian carp and to substantiate the conditions for its rational
use, including the allowable proportion of the stock that may be harvested from natural
and regulated water bodies.

The study is based on a comparative analysis and thematic synthesis of scientific
data in three areas: the availability of Prussian carp stocks for commercial exploitation,
its characteristics as a food raw material, and its effects on aquatic communities.

The analysis of stock availability for commercial exploitation was based on the
assessment of population characteristics (density, biomass, and age structure) in natural
and regulated water bodies. Its characteristics as a food raw material were evaluated
using indicators of chemical composition, energy value, and the processing properties
of the flesh. Ecological effects were assessed by analysing the species’ interactions
with other fish species and benthic organisms, as well as changes in fish community
structure.

The evidence base comprised data from Ukrainian and international studies
published in scientific journals and conference proceedings.
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Prussian carp (Carassius gibelio) is one of the principal commercial fish species
in the reservoirs of the Dnipro cascade. According to a report by the State Fisheries
Agency of Ukraine (AgroTimes, 2026), its commercial catch in Ukrainian water bodies
totalled 3,735 t in 2025, ranking it first by catch volume among the fish species listed
in the report. Prussian carp retained its leading position in the first half of 2026, with a
catch of 857 t, or approximately 45% of the total commercial harvest of aquatic
biological resources during that period.

The Kremenchuk Reservoir holds a leading position in terms of the total
commercial harvest of aquatic biological resources: 5,379 t were harvested in 2025 and
more than 536 t in the first half of 2026. These figures cover all commercially harvested
species, rather than Prussian carp alone. Syntheses of studies conducted in previous
years indicate that Prussian carp, together with bream, roach, and white bream, forms
the basis of commercial catches in this reservoir.

In the Kyiv Reservoir, the total commercial harvest of aquatic biological resources
amounted to 600 t in 2025. Meanwhile, studies conducted in 2019-2021 identified
scope for increased commercial exploitation of Prussian carp. Between six and eleven
age groups were recorded in the catches examined, and the maximum fish age reached
fourteen years. Individuals aged six to ten years and measuring 25-32 cm in length
predominated. Analysis of recruitment and the population’s size and age structure led
the authors to recommend intensified targeted fishing, subject to conservation
restrictions.

In the Dnipro (Zaporizhzhia) Reservoir, Prussian carp also plays a major role in
commercial catches. In 2020, its catch amounted to approximately 642 t, accounting
for more than half of the reservoir’s total catch. A study published in 2024 estimated
the species’ exploitable stock at 6.02 thousand t and recommended an annual harvest
of 1.5 thousand t. This represents a scientific stock estimate and a recommendation for
its exploitation, which should be distinguished from actual catches and a legally
approved quota.

In the Kaniv Reservoir, the total commercial harvest of aquatic biological
resources amounted to 569 t in 2025 and 101 t in the first half of 2026. Prussian carp
1s one of the species targeted by specialised fisheries, alongside roach and white bream.
Its commercial catch limit for 2026 was set at 356.4 t. Exploitation of this resource
requires compliance with regulations governing fishing gear, fishing periods, and
allowable bycatch of other species.

In 2025, the Kamianske Reservoir ranked second after the Kremenchuk Reservoir
in terms of the total commercial harvest of aquatic biological resources, at 2,662 t. In
the first half of 2026, the harvest amounted to 373 t. The commercial catch limit for
Prussian carp in 2026 was set at 1,942 t, the highest among the reservoirs of the Dnipro
cascade. The fishing regime provides for targeted fishing for this species, together with
roach and white bream, in designated areas, subject to spatial and seasonal restrictions.

The total catch figures presented above cover all commercially harvested species
in the respective water bodies. By contrast, the catch limits for Prussian carp indicate
the permitted volume of its commercial exploitation, rather than the actual catch or
stock size.
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The flesh of Prussian carp (Carassius gibelio) is characterised by a high protein
content, with the protein containing all essential amino acids. Its lipids include
polyunsaturated fatty acids, particularly eicosapentaenoic acid and docosahexaenoic
acid. Its mineral constituents include phosphorus, potassium, calcium, and sodium,
among others.

The fat content of the flesh varies with season, sex, and the conditions in which
the fish live or are reared, thereby affecting its energy value. The combination of
protein, fatty acids, and minerals determines the nutritional value of Prussian carp and
its importance as a raw material for fish products (Baki, 2023).

The ecological role of Prussian carp (Carassius gibelio) is determined by its
participation in trophic interactions and its high ecological plasticity. The species
consumes plankton, benthic invertebrates, plant material, and detritus, making it an
omnivore with a broad dietary spectrum. It also serves as prey for predatory fish,
contributing to energy transfer between trophic levels.

The feeding activity of Prussian carp and its interaction with bottom sediments
may affect the structure of benthic communities. While foraging, the fish disturbs
bottom sediments, causing bioturbation. Under certain conditions, this process
increases water turbidity and promotes nutrient release into the water column, creating
conditions favourable to phytoplankton growth. Reduced water transparency may limit
the growth of submerged macrophytes and exacerbate eutrophication. The extent of
these changes depends on population density and the characteristics of the water body.

Overlap between the trophic niches of Prussian carp and other cyprinids,
particularly crucian carp (Carassius carassius), creates the potential for competition
over limited food resources. However, dietary similarity alone does not demonstrate
that one species displaces another. The outcomes of such interactions depend on food
availability, seasonal changes, and environmental conditions.

In water bodies where Prussian carp is an alien species, the establishment of
abundant populations may be accompanied by changes in fish community structure and
pose risks to native biodiversity. However, the species’ dominance in catches is not
sufficient evidence of a negative impact on other species. Assessing the ecological role
of C. gibelio requires consideration of both its participation in trophic interactions and
the possible consequences of excessive population growth in a particular water body.

The rational use of Prussian carp (Carassius gibelio) should combine the
exploitation of its commercial stocks with the conservation of native fish fauna.
Harvest volumes should be determined on the basis of assessments of biomass, size
and age structure, growth rates, natural mortality, and population recruitment. Stable
reproduction and the accumulation of underexploited commercially harvestable size
and age groups may justify increased fishing effort, as established for the Kremenchuk
Reservoir (Rudyk-Leuska, 2022).

The allowable harvest proportion should be determined separately for each water
body and assessment period in relation to the estimated exploitable stock. For example,
in a study of the Zaporizhzhia (Dnipro) Reservoir published in 2024, the ratio of the
recommended annual catch to the exploitable stock estimated by the authors was
approximately 25%, or roughly one quarter of its biomass. This figure is an example
of a recommendation for a particular population, rather than a universal standard for
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natural and regulated water bodies (Shmahailo, Marenkov, 2024). The species’ high
reproductive capacity does not preclude overexploitation: a study of the Dniester
Estuary documented a decline in Prussian carp stocks under increased fishing pressure
(Snihirov, 2022).

In natural water bodies, harvest intensity should be aligned with the condition of
local fish communities, the availability of spawning grounds, and the area’s
conservation status. In regulated water bodies, the water-level regime and its effects on
fish reproduction should also be considered. The type of water body alone is not a
sufficient basis for setting a higher or lower harvest proportion.

The choice of fishing intensity also depends on the management objective. When
exploiting an established stock commercially, maintaining its productivity is important.
Where the invasive impact of Prussian carp has been confirmed, however, reducing its
abundance and preventing further spread may take priority. In such cases, targeted
removal requires a separate ecological justification, and its effectiveness should be
evaluated through changes in the condition of native communities.

Practical conditions for rational use include the use of selective fishing gear,
concentrating fishing effort on Prussian carp aggregations, minimising bycatch of other
species, and complying with established restrictions. Allowable harvest volumes
should be reviewed regularly in light of stock and catch monitoring results. Without
such data, a specific harvest proportion for a given water body cannot be scientifically
justified.

Thus, Prussian carp (Carassius gibelio) is an important component of the raw
material base of the fisheries industry owing to its established commercial stocks and
the nutritional value of its flesh. At the same time, its spread and increasing abundance
may pose risks to native fish communities. The rational use of the species requires the
allowable harvest proportion to be determined separately for each water body, taking
into account population status and the ecological consequences of fishing. The
principal requirements are selective fishing, minimisation of bycatch of other species,
and regular stock monitoring.

Future research should examine stock dynamics, variability in raw material
quality, and the effects of Prussian carp on native fish communities to provide a
scientific basis for determining allowable harvest proportions in different types of
water bodies.

References

1. Rudyk-Leuska N. Ya., Buzevych I. Yu., Leuskyi M. V. et al. (2022). Structural
characteristics of the Prussian carp (Carassius gibelio B.) population in the
Kremenchuk Reservoir. Scientific Notes of Ternopil Volodymyr Hnatiuk National
Pedagogical University. Series: Biology, 82(3),44-51. https://doi.org/10.25128/2078-
2357.22.3.7.

2. Ruppert J. L. W., Docherty C., Neufeld K. et al. (2017). Native freshwater
species get out of the way: Prussian carp (Carassius gibelio) impacts both fish and
benthic invertebrate communities in North America. Royal Society Open Science,
4(10), Article 170400. https://doi.org/10.1098/rs0s.170400.

145


https://doi.org/10.25128/2078-2357.22.3.7
https://doi.org/10.25128/2078-2357.22.3.7
https://doi.org/10.1098/rsos.170400

3. AgroTimes. 11.5 thousand tonnes of aquatic biological resources: the
commercial harvest from Ukrainian water bodies in 2025. AgroTimes. (2026). 9
February. URL: https://agrotimes.ua/tvarinnitstvo/115-tys-tonn-vodnyh-bioresursiv-
%E2%80%92-promyslovyj-ulov-za-2025-rik-u-vodojmah-ukrayiny/.

4. Baki B., Oztiirk K., Géren U., Géren D., Giilsen. (2023). Meat yield, amino acid,
fatty acid composition and lipid quality values in Prussian carp (Carassius gibelio
(Bloch, 1782)) in Bafra fish lakes. Journal of Entomology and Zoology Studies, 10(5),
423-428. URL: https://www.faunajournal.com/

5. Shmahailo M. O., Marenkov O. M. (2024). Fisheries characteristics and stock
assessment of the Prussian Carp (Carassius gibelio Bloch, 1782) in the Zaporizke
(Dnipro)  reservoir.  Ecology  and  Noospherology,  35(2), 165-170.
https://doi.org/10.15421/032425.

6. Snihirov S. M., Leonchyk Ye. Yu., Bushuiev S. H. (2022). Analysis of current
fisheries and recommendations on allowable catches of the principal commercial fish
species in the Dniester Estuary. Marine Ecological Journal, 1-2, 71-90.
https://doi.org/10.47143/1684-1557/2022.1-2.8.

'"PILIPAITYTE E., 'JAKUBAVICIUTE E., 'PUTYS Z., 2 AUDZIJONYTE A.
IState Scientific Research Institute Nature Research Centre, 2, Akademijos St.,
Vilnius, 08412, Lithuania, e-mail: elyza.pilipaityte@gamtc.lt
’Institute for Marine and Antarctic Studies (IMAS), University of Tasmania, Hobart,
TAS 7004, Australia

DISREGARDING FISH AGEING METHOD CAN COMPROMISE GROWTH
PARAMETER COMPARABILITY ACROSS STUDIES

Fish life-history parameters, such as Von Bertalanffy growth curve parameters,
are essential inputs for fisheries assessments or ecosystem models and are widely used
in large-scale comparative studies. These parameters are obtained by fitting a two- or
three-parameter curve (Pardo et al., 2013) to length-at-age data, where ages can be
estimated from different ageing structures (otoliths, scales, vertebrae, or opercula).
Comparing Von Bertalanffy growth parameters estimated from different structures
could introduce biases, as age determinations from these structures are already known
to produce different results in many fish populations. This highlights the importance of
accounting for ageing methods in large-scale analyses. Nevertheless, it is often
overlooked in interpopulation or interspecies comparisons. In fact, many growth
parameter estimates reported in FishBase do not even specify the ageing method used,
implicitly suggesting that methodological differences are considered minor relative to
other sources of variation in fish growth and body size.

We conducted both scale- and otolith-based ageing on the same fish individuals from
the Curonian Lagoon (Baltic Sea, Lithuania), to ensure comparability with the long-term
data series, where both methods were used. We fitted a Von Bertalanfty growth model for
four common fish species: bream, Abramis brama; roach, Rutilus rutilus; perch, Perca
Sfluviatilis; and pikeperch, Sander lucioperca. We used a Bayesian framework with priors,
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because a simple frequentist approach (least squares) failed to realistically describe growth
in some species due to a lack of old and young fish in the sample. Comparison of otolith-
and scale-based ages in the four species showed that ages and estimated Von Bertalanfty
parameters differed significantly between the two methods, especially for perch and
pikeperch. The difference in age estimates between the two independent readers was
generally within 0—1 year for both structures, although for bream, discrepancies were a bit
larger and ranged from 0 to 4 years in otoliths and 1 to 2 years in scales. However, the
differences between ageing structures were greater than those between readers.

Given that asymptotic length (Loo) and the growth coefficient (K) estimates
obtained from scales differed consistently from those obtained from otoliths, we then
assessed whether a similar pattern could be found in other fish species. To do this, we
extracted all available fish growth and ageing method parameters from FishBase using
the 'rfishbase’ package in R (version 4.1.2). This analysis revealed a significant effect
of ageing method on Loo and K estimates across species (t =4.95, P <0.001, df =207
and t=-3.19, P=0.002, df = 219, respectively). Specifically, Loo values derived from
scales were, on average, approximately 15% higher than those obtained from otoliths,
whereas K values were approximately 20% lower. The trend was generally consistent
across individual species, though its magnitude varied, with scale-based Loo estimates
exceeding otolith-based estimates in most species.

Together, these results reveal a consistent pattern across taxonomically diverse
fish species: age estimates derived from scales and otoliths differ in a systematic way,
indicating that the choice of ageing structure can significantly influence growth
parameter estimates. This pattern across multiple species strengthens the evidence that
structural bias in age estimation is not species-specific, but a broader phenomenon in
fish ageing studies. Specifically, scale-derived ages tend to overestimate Loo and
underestimate K, with ages in scales often appearing older than in otoliths, especially
at younger fish. Systematic over- or under-estimation of ages and growth parameters
has negative implications for management recommendations: when ages are
overestimated, fish appear to continue growing at older ages and larger sizes, so Loo is
reached later at a larger size and growth appears slower (lower K).

This pattern was evident in our Curonian Lagoon case, where the use of scale-based
age estimates would lead to underestimation of fishing mortality for perch, pikeperch, and
roach, as scale-based age compositions included substantially more older fish than otolith-
based ones. Although both scales and otoliths are commonly used, otolith-derived age
estimates are generally considered more reliable. Given the overexploited status of
pikeperch in Curonian Lagoon (Jakubavicitite et al., 2024), the otolith-based estimates
align more closely with the expected demographic structure and are thus likely more
accurate. Reader effects are also more likely to influence scale-based ageing, as ages are
generally more challenging to read from scales than from well-prepared otoliths — possibly
because scales are more affected by environmental conditions, skin damage, and
regeneration. In warming waters, where fish growth is less seasonal, annual rings on scales
become even harder to distinguish, and physiological stress can produce false or extra
rings, further complicating age interpretation.

More broadly, not accounting for ageing method in comparative analyses can lead
to substantial differences in parameter estimates, though this varies across species: both
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methods produced similar outcomes for bream, but markedly different results for perch
and pikeperch. Such bias has implications not only for comparing growth estimates
across studies or regions, but also for stock assessments —a 15-20% average difference
in K and Lo is large enough to substantially change the outcomes of length-based
methods such as spawning potential ratio (LB-SPR) assessments (Hordyk et al., 2015),
where consistent and accurate age data are essential for reliable results. Because older
studies more commonly used scales (which tend to overestimate Loo), while more
recent studies rely increasingly on otoliths, failing to account for ageing method in
temporal comparisons could create an apparent trend of increasing K and declining Loo
over time, when this may simply reflect a shift in methodology. Given that fisheries
exploitation and climate change are predicted to increase early growth and reduce
asymptotic length in many fish species (Audzijonyte et al., 2016), it is especially
important that detected trends are statistically robust and account for potential
methodological bias.

When ageing method is known and there is overlap between methods, differences
could be explicitly accounted for in statistical analyses. This is only possible when at
least some data have been aged using both methods — correction is not feasible when
all older data come from scales and all recent data from otoliths, since there is then no
information to assess the discrepancy. In such cases, studies ageing fish with both
methods may be needed (as in Pilipaityte et al., 2025), or corrections could potentially
be derived from similar populations or closely related species, or conclusions about
temporal or spatial variation should be drawn cautiously, accounting for potential over-
or under-estimation.
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AJJATITUBHE TA PEKPEAIIMHE PUBAJIBCTBO SIK IHCTPYMEHT
IICUXOJIOTTYHOI PEABLIITAIIII BETEPAHIB BIMHU:
COLIOJEMOI'PA®IYHI ACIHEKTH

CporosiHi YKpaiHa CTUKA€EThCS 3 O€3MpeLieIEHTHUM Y CBITI coLioeMorpadiuHuM
BUKJIMKOM - ()OpMYBaHHSAM 0araTOMIJbHOHHOI CIIJILBHOTH BETEPaHIB Ta BETEPAHOK, a
TaKOX YJICHIB iXHIX POJWH, YUCEIbHICTh IKUX 32 IPOrHO3aMu MiHICTEpPCTBA Y CIIpaBax
BETEpaHiB MOXE CATHYTH 5—6 MUIbHOHIB 0cCi0. 3HauHAa YacTMHA 3aXUCHUKIB Ta
3aXMCHUIIb TIOBEPTAETHCA 13 30HU OOHOBUX Jiil 3 BAXXKUMHU (PI3MUHUMU MTOPAHEHHSIMU
(30Kpema, TpaBMaMu OIOPHO-PYXOBOTO amapary, xpebTra Ta ammyTarisiMu) Ta
HEBUJUMUMH TICUXIYHUMU TPaBMaMHu.

[lepexin BiAg BIMCBKOBOI CIOYXOM 10 IUBUIBHOTO >KUTTSI CYIPOBOMKYETHCS
MIHOOKOK KPU30K0 1IEHTUYHOCTI, BTPATOIO BIAUYTTS MICIi Ta XPOHIYHUM CTPECOM.
Tpanuuiiini kiaiH1YHI MeToau JikyBaHHs [ITCP yacTto HamIToBXyroThCA Ha cepio3HI
Oap'epu: CycHijbHY Ta OCOOMCTY CTUTMAaTHU3alliio, Opak JOBIPH J0 IUBUILHUX JIIKAPIB
Ta HeOa)kKaHHs BETEepaHiB nepedyBaTH B 130Jb0BaHUX MeIMUHUX 3aknanax (I'opOyHosa
Ta iH., 2024).

Y 1mux yMmMoBax BHUHHKA€E TrocTpa IOTpeda y BIPOBAIKCHHI 1HHOBAIIMHUX,
HEKJIIHIYHUX, IPUPOJIHO-OpieHTOBaHUX MeTOiB Tepamnii (Nature-based therapy, NBT)
Ta amantuBHoro cmopTy (Peinrterpamisi BetepaniB..., 2024). JlroOutenschbke Ta
pekpeariiine puOanbCTBO (QHTJIIHT) € YHIKAJIbHUM I1HCTPYMEHTOM, IO TOEIHYE
HU3BKUH MOPIT BXO/DKEHHS, BUCOKY (hI3MKO-MOTOPHY Ta KOTHITUBHY €(DEKTHUBHICTb,
nepeOyBaHHS B €KOJIOTIYHO CHOPUATIMBOMY CEPEIOBHINI OIS BOAM, a TaKOX
BiJTHOBJICHHS COINIAJIbHUX 3B'SI3KiB 32 MPUHIIUIIOM «PIBHUH-PIBHOMY».

EdexTuBHa po3poOka peabimiTallIfHUX OporpaM BUMAarae riimO0KOro po3yMiHHS
cortioieMorpadgiyHoro MmopTpera Cy4acHOro YKpaiHChKOro BeTepaHa. AHalli3 JaHuX
CBITYUTH MPO TaKi 0COOTUBOCTI.

BikoBuii Ta rengepHuii po3noaii. buibiiicTh NOpaHEHUX BETEPAHIB - 11€ MOJIO/I
YOJIOBIKM Tpale3gaTHOTO BiKy. 3a gaHuMH JociimkeHb BetepadiB ATO/OOC,
CepeJiHIi BIKk HA MOMEHT OTpUMAaHHs MOpaHeHHs! CTaHOBUTH 33 poku (y Alana3oHi Bij
18 mo 54 pokiB), mpu 1IbOMY YacTKa YOJIOBIKIB ckianae 98,1%, xkinok - 1,9% (Kokyn
Ta iH., 2023). [loBHOMacmTaOHe BTOPTHEHHS CYTTEBO 301IBIIIIIO KIIBKICTh 3TyYEHUX
KIHOK-BETEPaHOK, 1110 BUMAara€e BIPOBAKCHHS TeHACPHO-UYTIMBUX IT1IX0/IIB.

Crpykrypa TpaBmatm3auii. bmmssko 62,5% BerepaHiB MalTh BaXkKi
MOPAaHCHHS KIHIIBOK, IO 4YacTO MPHU3BOJATH JO AaMMyTamiii Ta OOMEeXeHHS
MoOiTbHOCTI. Takok 3HayHaA YacTHHA OIMINIB CTpaXkIae Ha TpaBMU xpeOTa (TeperoMu
XpeO11iB) Ta yepenHo-M03KOoB1 TpaBmu. Lle 3ymoBitoe roctpy norpeldy y CTBOpEHHI
0e30ap'epHOro MPOCTOPY Ta AJANTHBHOTO CIIOPTUBHOTO 00JIaTHAHHS.

IlcuxoconiagbHi MOTpedM Ta JeCTPYKTHMBHI cTepeorumnu. 75% BerepaHiB
NepeKoHaHi, Mo iXHI NOOpaTUMHU MOTPEOYIOTh MCUXOJIOTTYHOI JIOIOMOTH; BOJHOYAC
omu3bko 53,2% BeTepaHiB 3a3HAYalOTh BIJICYTHICTh IHKJIIO3MBHOTO MPOCTOPY Y
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rpomanax, a 70% cTtukawThcs 3 OropokparuuyHuMu Oap'epamu. Camocturma («s
HIKOJIM He Oyay HOpPMaJbHUM», « TArap A POJMHN») 3aBaKA€E CBOEUYACHOMY
3BepHEHHIO A0 (axiBmiB [9, 10].

Pyiinamiss cimeitnux 3B’si3kiB. bnumspko 21% BerepaHiB 3a3HAYAIOTH
NOTIPUIEHHS! CTOCYHKIB Y POAMHI MICJIsl IOBEPHEHHS 31 ¢y»)0u, a 10 45 — 50% ycix
3BEpPHEHbB 32 IICUXOJIOTTYHOIO JOTIOMOT'0I0 CTOCYIOThCS caMe CiIMeMHUX KOHGIIKTIB. Lle
HIATBEPIKYE KPUTHUHY BaXJIMBICTh 3aJy4eHHS CIM'T (IpY>KWHU/YOJIOBIKA, JIITEH) 10
CHUIBHUX pEKpealiiHuX 3aX0/IIB.

I'enpepHi acnexkTH Ta 3ajy4eHHs: Mo10i. OKpeMUM NPIOPUTETHUM HAIIPSIMOM
comioieMorpaiuHoro MOJICIIOBAHHS pEKpealiiHuX IMporpaM € BpaxyBaHHS
TeH/IEPHOTO MAPUTETY Ta 3ATyYSHHS MOJIOIIKHOTO ceKTopy. CydacHHit eTan po3BUTKY
JTHOOUTENBCHKOTO PUOATIbCTBA B YKpaiHI XapaKTepU3y€eThCs CTPIMKUM pYHHYBaHHAM
3acTaplluX TmaTpilapXajbHUX CTEPEOTHUIIIB: 4YacTKa JKIHOK, $KI CHCTEMAaTHUYHO
3aliMalOThCsl AMaTOPCHKUM aHTJIIHTOM, IEMOHCTPYE CTIHKY TEHJIEHIIIIO IO 3pOCTaHHS.
VY KOHTEKCTI BETEpaHCHKOI ajamnTarlii BOPOBAKEHHS T€HACPHO-IYTIUBUX ITiIXO/IIB
nepeadavyae CTBOPEHHSI CIEIali30BaHUX CIMEHMHUX pUOOJOBHUX IIKUI T4 PETPUTIB,
KyJId 3aly4aroThbCsl BETEpPaHKH, APY>KUHH BiHCHKOBOCIY>KOOBIIB Ta iXHI MdIiTH.
Opranizanis COUIBHOIO JO3BULIS Ta HAaBYAHHS MOJIOAI OCHOBAM CIOPTHUBHOIO
pubasibCcTBa He JIMIIE CTab1II3y€e MCUXOEMOLIIIHII MIKpOKJIIMAT BCEpEANH] pPOJUHH, a
i 3a0e3neuye (QopMyBaHHS HOBHUX MDKIIOKOJIHHMX 3B'SA3KIB 1 PO3BUTOK
KUTTECTIMKOCTI Y WICHIB CIMEH 3aXUCHUKIB.

BnpoBapkeHHsT pekpealiiiHoro pubanbcTBa SK IHCTPYMEHTY peadimiTaliii TICHO
iHTGpr€TI>C$I B UMHHY 3aKOHO/ABYY 6a3y Ykpainu (3akon YKpa'l'HI/I «Hpo cTatyc

VYkpainu Bif 29.11.2022 p. Ne 1338 ta 2 cepnus 2024 poky Ne 881, Harionansna
CTparteris 31 CTBOpEHHs 6e30ap'epHOTO MpOocTOopy B YKpaiHi Ha mepioa a0 2030 poky
Ta 1H.)

EdextuBHicTh pekpeartiiinoro pubansctBa y nomonanni cumntomiB [ITCP ta
JeTpecii mATBepKeHa 3HAaUHUM MacHBOM JOKa30BHUX JIOCIIKCHb:

Hocainxenns PLOS ONE (Wheeler et al., 2020). PanmgomizoBaHe
KOHTPOJbOBAaHE JOCIHIDKEHHS OpUTaHChKUX BeTepaHiB 3 JiarHoctoBanuMm [ITCP
MOKa3ajio, IO HaBITh KOPOTKOYacHE mepeOyBaHHS B Tpynax Ha peKpeaiiHii
prOOJIOBIII MPUBEJIO JI0 3HAYHOT'O Ta KJI1HIYHO CTIMKOTO 3HMX)EeHHS cumnToMiB [ITCP,
Jenpecii, TPUBOTH Ta cCHpuiHATOrO cTpecy. OIHKAa 3a ONHUTYBaJIbHUKOM
noctrpaBMaruyHoro Omnaromonyuus (PWB-PTCQ) 3adikcyBana pi3ke 3pocTaHHS
NMOKa3HMKIB (3 cepenuboro baseline ~47.56 nmo ~65.78 post-test), mo cradiLIBLHO
30epirayiics HaBiTh Yepe3 4 Mmicsll micis BTpydanss (~62.11).

Amnaui3 Rivers of Recovery (Mowatt & Bennett, 2011). SxicHuii aHami3 J11uCTIB
67 BerepaniB 3 [ITCP BusiBUB yoTHpy MPOBiAHI TepareBTUYHI YUHHUKH PUOOJIOBII:
(bopMyBaHHSI YHIKQIBHOTO MMOOPATUMCHKOTO MIKpOKIIIMaTy (camaraderie), Oe3meunuii
npoctip s pediiekcii Ta OmpamroBaHHS CIIOTadiB, PO3BHTOK KOHIIGHTpAIii i
B1IBOJIIKAHHS B1Jl TPAaBMHU Ha TIPUPOI.

HocBin Project Healing Waters Fly-Fishing (Bennett, Piatt & Van
Puymbroeck). [Iporpama st 40 Betepanis (80% 3 IITCP) npoanemMoHCcTpyBaia 3HaUHE
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noKpanieHHs y chepax camoepeKTUBHOCTI, 3aJ0BOJICHOCT] JO3BULIAM Ta 3HUKEHHSI
piBHS PYHKI[IOHATBHIX OOMEKEHbD.

BignoBimgno mo Teopii BimHoBimeHHs yBaru (Attention Restoration Theory,
Kaplan), mpupogne cepemoBuiie BOJONMH HE BHMAara€ BUCHAKIUBOI JOBLIBHOI
KOHLEHTpalli (Ha BIAMIHY BiJi MICBKOTO 4d OOMOBOro CEpPEAOBHMINA), IO J03BOJISIE
BUCHA)XCHIA HEPBOBIM cHCTeM1 BeTepaHa BIAMOYMTH Bij rinepnuibHocTi (hyper-
vigilance).

MeTtouka aganTUBHOTO pudalibcTBa Nepeadayae 4iTKO CTPYKTYPOBAHUM MIIX1A
Ta HEKJIIHIYHUHN (opmar:

Metoa Seiyu-zuri (Ceiiro-g3ypi) y tepamii TF-EMDR (Parmenter, 2022).
[HHOBAIIMHUM  TIJIXOJAOM € IHTerpamis puOOJOBIl Yy IOKAa30BYy Teparmito
neceHcuobiizalii Ta nepepooku pyxis oueri (EMDR). Meton Seiyu-zuri BAKOPpHUCTOBYE
0E3KOTYIIKOBY HAXJIUCTOBY CHACTh (TEHKapa), sKa 3aBISKH MPOCTOTI KOHCTPYKITI
MIHIMI3y€ TeXHIYHI Oap'epu Ta BUTpaTU. PUTMIUHI pyXu 3am'siCTS MiJ 4ac 3aKUaHHS
cHacTi («pause-and-drifty Ta «pulling») 3MymIyrOTh TaIli€EHTa Bi3yaJIbHO CTEXKHUTH 32
MYIIKOIO Ha BOJI1, 1110 BUCTYIIA€ IPUPOIHOIO (POPMOIO MOYEPTOBOi CTUMYJIALIIT OUei Ta
MIBKYJIb MO3KY, JONOMAarai4u €KOJOTIYHO IHTETpyBaTH TpaBMaTU4HI CIOTaju.
Po6orta € iHauBIyabHOO (OJIMH HA OJIMH 3 (paxiBLEM); clliiiMaHa puda BiIITYCKAEThCA
3 MOBaroro; 3a00pOHEH1 AEMOHCTpPATUBHI (oTocecii 3 yJIOBOM, HI00 yTpUMYBaTH
TeparneBTUYHUI (POKYC BUKIIOUHO Ha BHYTPIIIHBOMY BIJIHOBJIEHHI OCOOUCTOCTI.

IIpakTHyHi KeHCH BIPOBAJ:KeHHH B YKpaiHi. BiHHMUbKHME [JOCBix:
I'pomanceki opranizaiii («['pyma akTuBHOI peaOumiTaIii») CHIIBHO 3 IIEHTpaMH
peabimiramii («Ilogiis») Ta MOUTAISIMH PETYJSIPHO MPOBOJATH CIMEHHI BHi3/Iu.
®izuunuii TepaneBT Omnbra [lokopyk Harosomrye Ha ABOOIYHIA KOPUCTI aHTIIHTY:
@izuune 3miyHeHHs: YTPUMAaHHS BYIUJIUIIA TOTPeOye CHIIM M'sI31B, 3aKUJAaHHS TPEHYE
30epekeHy aMIUTiTyay Ta po3Max pPYKH; OpiOHA MOMOPUKA Ma KOHYEeHmpayis:
HACa/PKyBaHHS HAKMBKM HAa Ta4yOK, B'S3aHHS BY3JIB CTHUMYJIOIOTH MOTOPHKY PYK
BETEpaHiB 3 TpaBMaMH XpeOTa Ta aMITy TaIlisIMHU.

KuiBcbkuii nocsin (Kyiv Military Hub). Petputu B Mexax iHimiatuBu «Komo
He3laMHuX» Ha piuli CTyrHa Ta y mapky «Mypomenb» noBenu, o HedopMaibHa
aTMocQepa Ta TUIIA 01151 BOJIU € MEPIIOYEPTOBUM 3aIUTOM BIMCHKOBUX, K1 TPUBAJIAN
qac rnepeOyBain y TOCTITAIAX.

Typnip All Style FCU 2024. [Iposeaenuit 'O «Kny6 pubanox Ykpainu» Ha
o3epi «BinmounHOK» IHKITIO3WBHUEI TYpHIp TMOKa3aB, MO MOEIHAHHS CIIOPTUBHOTO
a3apTy, TCHUXOJIOTIYHOTO CYNPOBOJY Ha JIOKAIliX Ta CHUIKYBaHHS Yy JPYXKHIN
aTMocdepi MOBHICTIO HIBEIOE 0ap'epu CTUTMHU.

Bbaaroaiiinuii crpiM-TypHip «Veteran & Civil Fish Battle». besnepepsauii 48-
TOJIMHHUN ONaroiiHuil puOOJIOBHUM CTPIM-TYPHIP 3 KJIIACHYHOTO KOPOMNQIIIUHTY Ha
BonoriMi «SVITLE» na BonuHi, SKkuii y TphOX OKpEMHUX CEKTOpax 00'€THAB KOMaHIN
BeTepaHiB (30kpema OiifmiB 20-1 Opuraau omepaTHBHOTO Tpu3HadeHHs «JIrobapT»
HI'Y), nuBiapHUX M00UTENIB Ta IpodeciiHMX KOpOom’ ITHUKIB. MeToro mojii crana
colliajgbHa M MCUXOJIOTIYHA peadiTiTalis 3aXUCHUKIB yepe3 aJaliTUBHUN CIIOPT 1 301p
komTiB Ha motpedu 3CY.

CouianbHo-ananrauiitnuii TypHip «Kosno Heznamuunx». Pexkpeatiitnuii 3axia
3 TIOTUIABIIEBOI JIOBJII CEpeJl BETEpaHIB 1 BETEPAHOK BiliHU, MPOBEICHHN Ha Oepesi
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Bojovimu B ceni [epes’sina Ha KuiBmuni (i erigoro ['O «Kiy6 pubanok Ykpainm» y
naptHepcTBl 3 KuiBcbkuM perioHanbHUM IeHTpoM «lHBacmopTy, YmpaBiaiHHSIM
Mmool ta ciopty KOJIA Ta BeceykpaiHChKOO TPOTrpaMoi0 MEHTAIBHOTO 3/10pOB's « Tu
aKk?»). TypHip NpOXOAMB 3a €THUYHUM HNPUHIUIIOM «YMiMaB — BIIMYCTW», IO
BimoOpakae (imocodito 00EpeKHOT0 CTABIEHHS 1O HABKOJIWIIHHOIO CBITY Ta
BJIACHOT'O BHYTPIIIHBOTO ICUXOEMOLIMHOTO CTaHYy.

Couio-ncuxoJioriyHuii MOHITOPUHI TA [I0KAa30Be OUIHIOBAHHA. BaxiInBoio
YMOBOIO JIETITUMI3AIlll peKpealiifHoi MporpaMu € BIPOBAIKEHHSI CYBOPOi CHCTEMHU
OI[IHIOBAHHSI TepaneBTUYHOTO edeKTy 3a npuHImUnoM "baseline — post-intervention —
follow-up". BignmoBimHo g0 BUMOr NpOodeciiHOi COIOJIOTIYHOT CHUTHHOTH,
OIIIHIOBAHHSI €MOIIMHOTO Ta aJalTaIifHOTO CTaTyCy BETEpaHIB Ma€ 31HMCHIOBATHCS
BUKJIIOYHO 332 METOJOJIOTIEI0 CTAaHAApPTU30BAHOTO COLIAJBHOTO AHKETYBaHHS.
[Iponienypa MOHITOPUHTY peanni3yeTbesi y Tpu etanu: 1) exionuii ckpunine (Pre-test):
3a 1-2 TWXKHI 10 BUI3/ly Ha BOJIOWMY MPOBOAUTHCS TMIEPBUHHUMN 301p JAaHUX 010 PIBHA
TPUBOXKHOCTI, TIOPYIIIEHh CHY Ta COIIAIBHOI Ae3aanTallli y9aCHHUKIB; 2) nepeurHull
suxionuul 3piz (Post-test): aHKeTyBaHHsS 3JIMCHIOEThCA O€3MOCEpPeaHbO MICHs
3aBEPILICHHS PETPUTY IS (piKcallii IEPBUHHOIO IICUXO0EMOIIMHOTO PO3BaHTAXKCHHS Ta
3HATTSA CTPECOBOIO HAMpyXKEHHs; 3) iodanenuti kommpoav (Follow-up): ouinka
cTajocTi epexTy MpoBOAUTHCS Yepe3 3—4 MiCsIIl MiCis 3aX01y, 0 JO03BOJISIE€ BUMIPATH
JIOBIOCTPOKOBY JIMHAMIKY pecoliiani3ailii Ta GopMyBaHHS HOBUX MO3UTUBHUX 3BUYOK
(x061). Jlani, 3i0paHi 3a JOMOMOTOK CTaHIAPTU30BAHUX OMUTYBAJIBHUKIB, IO
3abe3reuye BaJliJIHICTh HAYKOBUX BHUCHOBKIB 1 CIyTye Oe3albTEpHATUBHUM JOKa30M
e(eKTUBHOCTI MPOTpaMu JUIsl 3aKOPJOHHUX MAPTHEPIB Ta PEIIEH30BAaHUX HAYKOBHX
BUJIAHb.
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DEMOGRAPHIC ASPECTS

The potential of amateur and recreational fishing (angling) as a tool for non-
clinical medical, psychological and social rehabilitation of war veterans has been
investigated. A detailed analysis of the socio-demographic aspects of the target group
has been carried out, and the regulatory framework in Ukraine has been analysed. A
methodology for implementing recreational programmes based on leading
international practices and domestic experience is presented.

I'VIIAK B. C.

[actutyT Mopcbkoi 6ionorii HAH Ykpainu, Byn. Itaniiiceka 37, Oneca, 65048, Ykpaina, e-
mail: gulak.bogdan94@gmail.com

MOKJIMBOCTI BUKOPUCTAHHSA METOAIB JIIOBUTEJBCBKOI'O
PUBAJIBCTBA JJUIA IXTIOJOI'TYHHOI'O MOHITOPHUHIY
MNPUBEPEXHOI 30HU NIBHIYHO-3AXIJTHOI YACTUHU YOPHOI'O
MOPS B YMOBAX OBME’KEHOI'O JOCTYIIY

Jlroburenbcrbke (pekpealliitie) puodaabCTBO € OJTHUM 13 HAaTMEHIII BUBUCHUX BU/IIB
npupooKopucTyBaHHsS B YopHOMY MOpi. Ha BigMmiHy BiJl MPOMHCIOBOTO BHJIOBY, BOHO
NPAKTUYHO HE BigoOpaxkaeTbcsi B oOQiuikHIAN craructumi. Opeca 3alMIIAETHCA
HAWOUIBIIUM IIEHTPOM JIFOOUTENIbCHKOTO PUOAIbCTBA B YKPATHCHKUX Bogax YopHOTO
mops. [Ipote psan oOmMexeHb y 3B’53Ky 3 BOEHHUM cTaHOM 3 2022 poKy MpU3BENH 10
HEMOXXJIMBOCTI MPOBEJICHHS TPAIUIIIMHOTO MOHITOPUHTY. Y 3B’S3KYy 3 ITUM JIaHi 1010
BUJIOBOTO CKJIaAy iXTio(hayHU PErioHy a TAKOXK 010JIOTTYHUX XapaKTEPUCTUK O1TBIIOCTI
BU/IIB 3QJIMIIAIOTHCS TIPAKTHYHO BiJICYTHI.

BaxnuBuMm acmekToM € Te, 10 JIOOUTENhChKE PUOANbCTBO MOXKE CIIYTyBaTH
HIHHUM JIKEpesoM 1H(popMalli mpo cTaH iXxTioayHH B YMOBax, KOJW TpaauLiiHI
HAyKOB1 3lOMKHU yckiaaHeHl abo Hemoxnusl (HoBinpkuii Ta iH., 2022). 30kpema, 3a
OCTaHH1 JIEKIJIbKa POKIB caMe puOalKH-aMaToOpyu BHUSIBUWIM Ta MEPEAAd HAyKOBLSM
iuBasiiiHi Buau (Kvach et al., 2025; Kvach and Khutornoi, 2025). Takum yuHOM,
CUCTEMATHYHUN 301p JAHMX BiJl JJIOOUTENIbCHKOTO JIOBY Ta MOHITOPUHT pUOaTbChKUX
CHUTBHOT MOXKYTh CYTTEBO JOMOBHIOBATH KJIACHYHI METOMIU JOCIiIKEHb.

Metoto poOoTu Oya0 OLIHUTH BUIOBUM CKJIQJl YJOBIB a TAKOX MOMYJISIINAHI
XapaKTepUCTUKN OCHOBHUX OO0 €KTIB JFOOUTEIHCHKOTO pUOATHCTBA B MPUOEPEIKHIM
3oHi Opnmecn, a TakoX TEPEBIPUTH MOXKIUBICTh BUKOPUCTAHHS  METOJIIB
JTHOOUTENBCHKOTO pUOATHCTBA IS 1XTIOJOTTYHOTO MOHITOPHHTY B YMOBaxX 00OMEKEHOTO
JIOCTYIYy MOPCHKUX aKBaTOpil.

JocmikenHs npoBoauin 'y 6epesni—unti 2026 p. y npubepexHiil 30H1 Onecu.
KonTposbHi (TECTOB1) JIOBH 31MCHIOBAIIM HA JIBOX MOCTIMHUX CTaHLISX — MIpcax 31
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CXOKOI0 KOHCTPYKIII€I0, BITBHUM JOCTYIIOM JI0 BIAKPUTOTO Mops Ta Tubunamu 0—7
M. B 3anexxHocTi BiJl MOTOAHMX YMOB JIOBH MPOBOAWIM 1-3 pa3u Ha THXKICHb
CTaHJAPTHUMH JIJIsl PET1I0HY aMaTOPCHKUMHU CHACTSAMU. YC1 pOOOTH IPOBOAMUIIUCS JTHILIE
B Oe3neuHux npudepekHux 30Hax. Beboro Oyno mpoBeneHo 34 mojibOBUX BUI3IU SIKI
BKJTFOUAJIM B C€0€ SIK OMMMUTYBaHHSA, TakK 1 Bi0ip mpoo.

JlonaTkoBO MPOBOJMIIM ONUTYBAHHS pUOANOK HIOAO BUIIB, SIKI TPAIUIAIOTHCS B
ixHix ynoBax. [lapanenbHO 3A1HCHIOBAIN MOHITOPUHI HAHOUIbII aKTUBHUX CHIJIBHOT
pubanok Opecu B Telegram 1 Facebook. ComianbHi Mepexi BUKOPUCTOBYBAIH SIK
J0JIaTKOBE JpKepelio iH(opMalii Ipo BUAOBUHN CKIIall yiaoBiB. AHami3 ¢gororpadiii 3a
2025-2026 pp. MO3BOJMB YTOYHUTH TEPETIK BHJIB, IO JOMOBHUJIIO PE3yIbTaTH
MIOJIbOBUX POOIT.

bionoriyamii aHasi3 MPOBOAMIIM 3a CTAaHJAAPTHUMH IXTIOJIOTTYHHUMH METOIUKAMHU.
JloBxuHy Tija pud BUMIPIOBAIM BiJ] KIHUMKA PUJIa 10 KIHIS XBOCTOBOTO TUIABII (TOTaIbHA
JIOBKHHA) 3 TOUHICTIO 0 1 MM. Macy BU3Ha4aM Ha €JIeKTPOHHUX Barax 3 TOYHICTEO 70 0,1
r. CTraTh BCTAHOBITIOBAJIM TIPU PO3THHI 3a TUIIOM TOHA/I, BIK 32 OTOJIITAMH.

VY xomi pocmimkens ineHTHdikoBaHO 50 BumiB pud. Cepen Hux 40 BUAIB — 3a
MarepiajiaMyd KOHTPOJIbHHMX JIOBIB, Ta ONHUTYBaHb pubanok y 2026 p. ta 43 Bumu 3a
dororpadisimu 31 CHIIBHOT Ta ONUTYBaHHAMHU prbaiok 3a 2025-2026 pp.). 3 Hux 7 BUAIB
MaJId TIPUPOJOOXOPOHHUM CcTaTyc 1 3aHeceH1 10 YepBoHoi kHUTH Ykpainu, 19 BuiB Maiu
POMUCIIOBE 3HAu€HHs. Y TOPIBHSAHHI 3 pe3ylbraraMyd 0araropiuHUX JOCIHIIKEHb
ixtioaynu OnechbKoi 3aToku (051M3bk0 80 BUIIB) B yI0BaX pUOAIOK-aMaTOPIB MepeBaxkKaiv
TUTIOBO MOPChKI MacoBl BuiM (CHIripeoB Ta iH., 2020). PinkicHi Ta TpiCHOBOIHI BUIU
TPAIUBIMCS HEYacTO. BUHSATKOM CTajia BUCOKa YMCENBHICTH MOJIOAl cymaka y 2026 p.,
OB’ s13aHa 31 301IbIIeHHAM CTOKY J[Hinpa micinst pyiinyBanHs Kaxoscbkoi I'EC.

JleTanpHuil MOMyNAIIAHUN aHali3 OyJa0 MPOBEJACHO MJisi HAWOLIBII TMOMIKUPEHUX
00’ €KTIB JIIOOUTEIHCHKOTO JIOBY.

VY 6uuka-kpymisika Neogobius melanostomus (Pallas, 1814) B ynoBax nominyBanu
caMku (68,2 %, y?, P = 0,0008). ToransHa gopxuHa KonmuBajnacs Bix 102 mo 212 M,
0oCHOBY ynOBIB (57 %) cranoBuiin ocoOunu 110—-150 mm. Camiii Oynu KpynHIIIUMU 32
caMOK. BikoBuil ckijiaJ: HaWOLIbIIY YacTKy CKJIAJajd CTaTeBO3puLIl puOU BIKY 2+;
caMmku — BiJ 1 10 3 pokiB, camiti — Big 1 10 4 pokiB.

VY 6uuka [linuyka Ponticola cephalargoides ( Pinchuk, 1976) Takox nepeBaxain
camku. JlopkuHa ocobmH — 76—163 mm, MomanpHmil kimac 110-145 mm (66 %).
BiamiHHOCTI B po3Mipax MK CaMISIMH 1 caMKaMu OyJIM MEHIII BUpaKeHUMU. BikoBuii
CKJIaJ] TPEACTABICHUM TMEpPEeBaXHO CTATEBO3PLIMMHU ocobuHamu 1-3+, camku
TPAIUISINCS BIKOM JI0 5 POKIB, a CAaMKH 110 4.

VY craBpunu Trachurus mediterraneus (Steindachner, 1868) nominyBanu camiii
(59 %). Homxuna xonuBanacs B mexax 110—165 mm, nepeBaxkanu ocoounn 130-150
MM (64 %). Camii Oynu KpyIHIIIAMU 32 CaMOK. BIKOBHI CKJIajJ OXOIUTIOBAaB BIKOBI
rpynul—5+, caMKu mepeBaXkajau B MOJIOAIIUX TPYIIax, CaMIli — y CTapIIuX.

OTpumaHi pe3yibTaTd IMOKa3ykTh, IO METOAM JIFOOUTEIBCHKOIO pHOANbCTBA
(KOHTPOJIBHI JIOBU, OINUTYBaHHS pUOAIOK Ta MOHITOPUHI COLIAJIBHUX MEPEK)
J03BOJISIFOTH 30MpPaTH 10BOJI1 pEIPEe3eHTATUBHI JJaH1 PO BUOBUM CKJIA] 1 TOMYJISLIHHI
XapaKTepUCTUKHU TMPUOEPEKHUX BHUIIB HABITh B YMOBaX OOMEXEHOIr0 AOCTYyNy [0
akBaropii. 30kpeMa, puOaIKd MOBIAOMIISUIM MPO MPHIOB YOPHOMOPCHKOIO JIOCOCH
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Salmo labrax (Pallas, 1814) Ta cBitioro ropowist Umbrina cirrosa ( L., 1758) y 2025
poti. Taki cocTepexeHHs € MIHHUMU, OCKUIBKU TPATUIIHI IPOMHUCIIOB] T4 HAYKOBI
3MOMKH (IKCYIOTb 111 BUJIM BKpai PiJKo.

[Tomepenniii anami3 OI1OJOTIYHUX XapaKTEPUCTHUK pHO, OTPUMAHHA B XOi
TECTOBHMX JIOBIB IOKa3aB, 10 B YJIOBaX MPUCYTHI OCOOMHHU IIUPOKOTO AiamazoHy
pO3MipHOTO CKay. J{Jis Takux BUIIB, ik ONUKOBI Ta CTaBPHUAA, BII3HAYAIUCSI OCOOUHU
BiJl HAUMOJIOAIIMX 10 HAWCTapIIMX BIKOBUX IpyIl nmonyisii. [{e cBiiuuTh npo te, 1mo
IIJTLOBUM B1OIp MEBHUX BUIIB METOAAMHU JTHOOUTEIbCHKOTO PUOAILCTBA MOXKE CTaTH
BaYKJIMBUM JOJAATKOBUM JKEPEJIOM JTAaHUX JIJISl OIIIHKH CTaHY TIOIYJISIIIM.

3okpema, craBpuna Ta MepinaHr Merlangius merlangus (Linnaeus, 1758)
HaJeXaTh J0 MPIOPUTETHUX BHUJIIB, CTAH 3amaciB sKux oIiHioe CyOperioHaabHa rpyma
3 ominku 3amaciB Yopunoro mopsi (Subregional Group on Stock Assessment for the
Black Sea, SGSABS) I'enepanpnoi komicii 3 pubanbctBa B CepenzeMHOMY MOpi
(GFCM). BimmosigHo, 30ip camMe ITMX BHUIIB JIOOUTEIbCHKUMH METOJAMU MOXKE
JI03BOJINTA OTPUMATH IIHHY OioNoriyHy iHOpMaIlio, sSKa JOTOBHIOE JIaHi
POMUCIIOBOTO JIOBY. OCOOIMBO BAXKJIMBOK € MOXJIMBICTH OTPUMAHHSI OTOJITIB Bij
0COOMH HaWMEHINX po3MipHHUX kiaciB. lle HeoOX1aHO AT KOPEKTHOTO BU3HAYEHHS
TEMITy POCTY, 30Kpema rapaMeTpiB piBHsAHHA bepranandi. Y mpoMucioBuX yiaoBax
BaplalliiHU{ psa 3a3BUYail 3MIMICHUN BOPaBO OCKUIBKM HaWApPiOHINIT OCOOMHHU
31€01IBIIOTO BiJCIIOIOTHCS BHACHIIOK CEJIEKTUBHOCTI 3HapsAnb JoBy. Lle cyTTeBo
YCKJIQJTHIOE PO3paxyHKH TapaMeTpiB pocTy. JIFOOMTEIbChKUN JIOB, HABIAKH, YacTO
3a0e3neuye JOCTYyN camMe J0 MOJIOAIIUX BIKOBUX TpYI, MIO IMIiJBUIILYE SKICTh
O10JIOTIYHUX JaHUX HEOOXITHUX JUIS OL[IHKH 3amacis.

AHani3 puballbChKUX COIAJIBHUX MEPEK Ta OMUTYBaHHS pPHUOATOK-aMaTopiB
MOXYTh CIYyTyBaTH BaXXJIMBUM €IIEMEHTOM Citizen science (TpOMaJITHCHKOI HAYyKH).
Pubanku perynsipHo GikCyroTh 1 My ONIKYIOTh aHl PO CBOT YIIOBH — BUIU, PO3MIPH, MICITS
Ta ymoBu JioBy. Cuctemarnunuii 30ip 1 HaykoBa IHTepriperaris Imi€i iHdopmarrii
JIO3BOJISIFOTH OTPUMYBATH aKTyaslbHI BIJOMOCTI ITPO BUIOBUH CKJIA, TIOSBY PIIKICHUX YU
1HBa31HUX BU/IIB, CE30HHY JIMHAMIKY Ta HaBITh OKpeMi 010JI0T14H1 XapaKTEPUCTUKU.

Takuil miaxig ocoONMBO LIHHMM B yMOBaX OOMEKEHOI0 AOCTYIY /0 aKBaropii,
KOJM TpaAMIIHI HAyKOBlI JOCHI/DKEHHS YCKJIaJAHEHI. 3allydeHHs pUOaIbChKOi
CIIJBHOTH HE JIMIIE PO3IIMPIOE OOCIT JaHUX, a ¥ MiABUINY€E OOI3HAHICTH CaMMX
pubanok moa0 cTaHy BOJHHMX OlopecypciB 1 HEOOXIIHOCTI iX 30epexeHHs. Takum
YUHOM, ITO€JHAHHS KOHTPOJIBHMX JIOBIB, OMHUTYBaHb Ta MOHITOPHHTY COIliaIbHUX
Mepex (Qopmye epeKTUBHY MONETh aJanTHBHOTO MOHITOPHHTY 3 €JIeMEHTaMU
IpOMaJISTHCHKOI HayKH. 301p JaHUX 3a JOMOMOTOI0 JTIOOUTEIHCHKOTO JIOBY BHUSIBUBCS
IIHHAM JDKepesnoM 1HGopMallii Mpo BHAOBE PI3HOMAHITTS Ta CTaH MOMYJIAILIN,
0COOJIMBO KOJIW KJIACHYH1 HayKOBI 3MOMKH HEMOXIUBI. Takuii miaxin 6e3mocepeHbo
miaTpumye peanizarito Descriptor 3 Mopcekoi crparerii €C (MSFD) 1 moxe
CIIyTYBaTH MOJICJUTIO aIaITUBHOTO MOHITOPUHTY TIPH OOMEXKEHHX pPecypcax i JOCTYIII.

[Monsxu: locnimkeHHs: BUKOHAHO B pamkax mpoekTy «Conservation of Black Sea
Marine Ecosystems: Impact of Recreational Fishing in Crisis Conditions»
(Aktenzeichen Az. 30025/101-46) 3a mniaTpumku Himenbkoro ¢eaepaibHOTO
exonoriyHoro ¢ouay (Deutsche Bundesstiftung Umwelt, DBU), nporpama Mo-
Fellowship — Funding Initiative Ukraine
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POSSIBILITIES OF USING RECREATIONAL FISHING METHODS

FOR ICHTHYOLOGICAL MONITORING OF THE COASTAL ZONE OF

THE NORTH-WESTERN BLACK SEA UNDER RESTRICTED ACCESS

CONDITIONS
The possibilities of using recreational fishing methods for ichthyological
monitoring of the coastal zone of the north-western Black Sea under restricted access
conditions are considered. The study was conducted in March—July 2026 near Odesa
and included 34 control catches, angler surveys, and analysis of social media data. A
total of 50 fish species were identified, including 7 Red Book species. Population
characteristics of the three main recreational fishing targets were analysed in detail: in
Neogobius melanostomus catches females predominated (68.2%), total length ranged
from 102 to 212 mm (modal class 110—150 mm), and the majority of individuals were
age 2+ (females 1-3 years, males 14 years). In Ponticola cephalargoides catches
females also prevailed, length was 76-163 mm (modal class 110-145 mm), and most
fish belonged to age groups 1-3+. In Trachurus mediterraneus catches males
dominated (59%), length ranged from 110 to 165 mm (modal class 130—-150 mm), and
age composition covered groups 1-5+. The combination of control catches, angler
surveys, and social media monitoring provides representative data on species
composition and population parameters and can serve as a model of adaptive
monitoring incorporating elements of citizen science.
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PO3MIPHA TA BIKOBA CTPYKTYPA PAITAHU RAPANA VENOSA
(VALENCIENNES, 1846) B YJIOBAX JIIOBUTEJIBCBKOI'O I
MMPOMHUCJIOBOI'O PUBAJIBCTBA IIBHIYHO-3AXIJTHOI YACTUHH
YOPHOI'O MOPA

Pamana Rapana venosa (Valenciennes, 1846) — oquH 13 HaWOUIBII YCITIIITHUX
1HBa3MBHUX BHJIIB XMKOT'O U€PEBOHOTOT0 MoJitocka y HopHomy mMopi. Bniepiiie 1ieit Bua
OyB 3apeectpoBanuil y 1947 p. Ouna y36epexxks Kakazy. IIporsrom HacTymHHX
JECATUIITH panaHa MIBUKO MOMIUPUIACS aKBAaTOPIEI0 BCHOTO MOPS — BijJ TYPEILKOTO
Ta 0OJITapCHKOTO Y30EPEXkKs 0 MiBHIYHO-3aX1THOT YACTUHH, BKIIFOUAIOYN YKPATHCHKI
BoH. Hapasi MoIIFOCK 3ycTpidaeThes epeBaXkHo Ha nmmbuHax Bix 1 10 30 M, Bigmaroun
niepeBary milaHuM, YepEnaIikoBUM Ta 3MIIIIaHUM TPyHTaM.

VY npomucnoBoMy pudanscTBi Ykpainu B 2018—-2021 pp. pamana 3aiimana npoBijiHe
Micle cepesl 00’€KTIB MOPCHKOTO MPOMUCITY. 30KpeMa 1€ BiI0YJIOCS Yepe3 CKOPOUYCHHS
3araciB TPAIUIIHHUX BUJIIB MOPCHKOTO IPOMUCITY B MIBHIYHO-3aX1/1H1M yacTuHi YopHOro
Mopsi. B okpemi poku ii 4acTka B 3arajibHOMY BWJIOBI BOAHUX OlopecypciB y HopHoMy
Mopi ckiagana Ooutbine 70%, a ynoBu npocsirani 10 Tuc. T. 3amac 1bOro MOJIOCKA B
MIBHIYHO-3aX1HIM 9aCTHHI MOPS, BU3HAYCHUH METOJIOM IPSIMOTO TPAJIOBOTO OONIKY B
2020-2021 pp., xomuBaBcs B Mexax 28,5-72,7 tuc. T. OCHOBHMMH CIocoOamu
IPOMHKCIIOBOTO BUJIOBY Oy/H OiMTpaiu (paru) Ta BoAOIa3HUM 30ip.

[Topsin 13 TPOMUCIOBUM JIOBOM pariaHa € BAKIUBUM 00’ €KTOM JHOOUTEIHCHKOTO
Ta CHOPTUBHOTO pubanbcTBa. HalmommupeHimmM crmocodoM ii 100yBaHHS cepen
pUOATOK-TIOOUTENIB € py4YHHI 30ip Mg Yac MiABOJHUX 3aHYpeHb. JIIOOUTEIhChKHIA
JIOB 3/1CHIOETHCS TIEPEBAKHO B MPUOEPEKHIN 30HI HA HEBEITUKHUX MTUMOMHAX 1 MA€ 5K
peKkpearriiiie, Tak 1 XapuyoBe 3HAYCHHSI.

BusiBineHHs CTpYKTYpH MOMYJISALIT pamaHy B IBHIYHO-3aX1JHO1 yacTUHU YopHOTO
MOps HEOOXIJIHE ISl OL[IHKM CTaHy pecypcy, BU3HAUEHHS CEJIEKTMBHOCTI PI3HHUX
croco61B 300py Ta po3pOOKH PEKOMEH ALl 010 PalliOHAIBHOTO iX BUKOPUCTAHHS,
0COOJIMBO B YMOBAaX, KOJIM TPAJUIIINHI HAYKOBI JOCTIIHPKEHHS YCKIIaJIHEHI BOEHHUMHU
nisiMd. ToMy METOI0 JOCHiKeHHs OyB aHalli3 MOMYJNSILINHOI CTPYKTYypU paraHu,
310paHo1 TFOOUTENHCHKUM METOOM IT1/IBOAHOTO 3aHYPEHHS Ta 310paHUMU Ha IPOMUCITI
BoJI0JIa3aMu 1 6iMTpasiom B O1eChbKOMY MOPCHKOMY PETiOHI.

AHani3 monysIiiHOT CTPYKTYPH panaHu 3 MpudepexHoi yactuau OeChKOTo
Mopcbkoro periony (OMP) mpoBoamim Ha 0CHOBI BUOIPOK, 310paHUX METOIOM
THOOUTENBCHKUX MABOMHUX 3aHypeHb Y 2018 1 2025-2026 pp., a Takox 310paHnx
IPOMUCIIOBUMU Boji0s1a3amu 1 6iMmtpanom y 2020 porri.

VY panmaHu BHUMIpPIOBAJIM BHCOTY 4YEpEMAalIKK SK MaKCUMajbHY BIJCTaHb Bij
BEPXIBKU JI0 HH>KHBOTO Kparo yCTsl. 3arajbHy Macy BU3Hauyaiu 3 TouHicTio 10 0,1 r Ha
Barax. CTaTh BCTAaHOBIIIOBAJIM 32 HAABHICTIO KOMYJSTUBHOTO OpPTraHy y camiliB abo 3a
KOJBbOpOM ToHaA. Bik Bu3Hauanu 3a metogoM B. JI. UyxdiHa HUIAXOM MIIPaxyHKY
HepecToBUX (piyHUX) MITOK Ha moBepxH1 depenamku (Yyxumn, 1961). Ockiabku
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NEePIIMA HEPECT y pamaHu BiAOyBAa€ThCS HA TPETHOMY POIIl JKUTTS, 3arajJbHUN BIK
po3paxoByBaiid 3a GOpPMYJIOK N + 2, A€ N — KUIBKICTh HEPECTOBUX MITOK. Meron
BU3HAYCHHA BiKy OyB YIOCKOHAJCHHH Yy XOJAl HAIIUX MOMEpeIHiX AOCTIKEHb: Ha
MacoOBOMY Marepiaji NolnepeaHbO BUBYEHO Bap1aOeIbHICTh MOP(OIIOTrii Uepenamiok ta
OCOOMMBOCTI pO3TAlllyBaHHS HEPECTOBUX MITOK, IO JJO3BOJMJIO MiABUIIUTH
JOCTOBIPHICTH BikOBOI AiarHocTuku (Hulak et. al, 2022).

OTtpumani 1aHi 0OpoOSIM 3 BUKOPUCTAHHSAM CTAHJAPTHUX METOIB OMHCOBOI
cratuctuku. CTaTUCTUYHUN aHali3 BUKOHYBaiu y mporpamax JASP Tta RStudio.
Bceboro npoanainizoBano 6211 ek3. panaHu.

Po3MipH#Mii 1 BIKOBUI CKJIaJ] parlaHu CYTTEBO BIJIPI3HABCS 3QJICIKHO Bl pOKY 300Dy
Ta crnocoOy JioBy. Y BuOipii, 310paHiid JTIOOUTENBCHKUM CIHOCOOOM IiABOJHUX
3aHypeHb B 2018 p., BucoTa dyepemnamky BapiroBaia Bijg 40 1o 95 mMm. MoaainpHuM OyB
po3mipHuit kiac 65-70 mm (27,2 %). OcHoBHY "acTuHy BuOipku (82,4 %) ckiaganu
ocoOuHU BUCOTOIO 55—75 mMMm. Bik momrockiB cranoBuB Bix 3 g0 11 pokiB. binbiia
gacTrHa MOJIockiB (83,1 %) mpumnanana Ha BikoBiI kiacu 5+—7+. CepenHs TOBXKHHA
ckiagana 66,8+0,5 MM, a maca 56,6+1,1 1.

VY Marepianax, 310paHuX MPOMHUCIOBUMHU Bogodazamu y 2020 p., po3mipHUil psia
OyB 3MilIEHUI y 01K KPYNHIIIKUX 0COOMH. JIOMIHYIOUMMHU PO3MIPHUMU KJIacaMH Oysin
70-75 mm (31,5 %) Ta 75-80 mm (31,1 %). Ocobunu BucoTOHO MeHIIe 60 MM
IPAKTUYHO BIJACYTHI. BikOBHii crieKTp Takoxk OyB IMOMITHO 3MIIIEHUH y OIK CTapIInX
rpyn. JloMiHyrouMMu BHSBUIUCS ocoOuHM BikoM 9+ (40,3 %) Ta 8+ (30,2 %).
Moutrocku BIKOM 70 7+ TpeacTaBieHl B 3HAYHO MEHIIN KibKocTi. CepeaHs JOBKUHA
cknamana 75,0+0,3 mMm, a maca 79,7£1,3 1.
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0, 20.0 U
10.0

OO — 1 1 T T T T T T T T T |
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w2018 p. JaiiBep dr00HTENH 2020 p. ITpomucaornii Bogoaas 2020 p. BimTpan 2025-2026 pp. daliBep M00HTETD

Puc 1. Po3mipunii ckinan pananu B OnecbkoMy MOPCHKOMY pPErioHi
B 2018-2026 poku

Bubipka MomtOCKiB 3 OIMTpally XapakTepuszyBajlacs HaWOUIBII MIHPOKUM
po3MipauM aianazoHoMm — Big 30 mo 105 mM. MonanbHuil Kjac 3a BUCOTOIO CKiIajiaB
65-70 mm (18,6 %). IlopiBHsiHO 31 300pamMu SIK MPOMHUCIOBHX BOJOJA3IB, TaK 1
JTHOOUTENbCHKUX JalBEepiB, BIJ3HAYEHO OLIBIIY YaCTKy OCOOMH CEepefHIX pO3MIpIB
(55-70 MM) Ta HasBHICTH OUTBII JPIOHUX MOJIIOCKIB BHUCOTOHO 35-40 mm. BikoBuii
posnozain OyB O1IbII piBHOMIpHUM. Bu3HaueHO HasgBHICTH sIK Mojoamux (3+-5+), Tak
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1 ctapmux ocoduH (o 13+). Haltuucensuimumu O6ynu rpynu 7+ (26,1 %) ta 8+ (23,4
%). Cepenns nomxuHa ckiangana 70,9+0,1 mMm, a maca 69,8+0,3 1.

Y BuOipii, 310paHiii cmtocoboM JTHOOUTENBCHKUX MiJBOIHUX 3aHypeHb B 2025—
2026 pp., po3MipHa CTpyKTypa Oumbll cxoxa 3 BigiOpanoro OimTpanom y 2020 p.
MopansHOI0 BUCOTOIO OyB po3mipHuit kiac 70—75 mm (25,9 %). OcHOBHY 4acCTHHY
(76,8 %) cknaganu ocobmuu Bucotoro 60—80 mM. YacTka momrockiB moHaa 80 Mm
ctaHoBmia 15,9 %. BikoBa cTpykTypa 1i€i BuOipku Oyina 6Jau3bKkoro 10 nepioay 2018
p. MonanbHo0 rpynorw 3HOBY BusiBuiucsa 6+ (28,8 %). HaiGinwie y Bubopii 0yau
npencrasieHi Montocku (72,6 %) Bikom 5+—7+ pokiB. HacTka cTapuimx BIKOBUX TPyl
(8+ 1 61bIIe) cTanoBuia 11,0 %.

[TopiBHsiHHS MroOUTENbChKHX BHOIpoK 2018 Ta 2025-2026 pp. mokaszaio, 1o B
yMOBax BIWCBKOBOTO 4Yacy pO3MIpPHI XapaKTepUCTHUKU panaHu 30UTBIIHIHCS.
Monanbauii po3mipHui Kiac 3mictuBcs 3 65—70 mm (2018 p.) mo 70—75 mm (2025—
2026 pp.), a gacTka ocoouH BucoToro moHa 80 mm 3pocia 3 3,3 % 1o 15,9 %. BikoBa
CTPYKTypa MpHU [BOMY 3aJUIIIIACS JOCUTh MOAIOHOI0, 3 TIEPEBAKAHHIM CEPEIHIX
BiKOBUX rpy1 (5+—7+). Cepenns nopxuna cknagana 72,5+0,3 MM, a maca 71,2+1,2 .

VIMOBipHO, 30iNbIIEHHS CepeHiX PO3MipiB OCOOMH MOB’SI3aHE 3i 3MEHIICHHIM
AHTPONIOTEHHOTO TMPECUHIY Ha TMOMYJAlLil0 pamaHu. BHacnigok BOEHHUX i
IHTEHCUBHICTH JTIOOUTEIbCHKOTO BUJIOBY B MIBHIYHO-3axiqHINA yacTuHI YopHOTO MOpSI
CYTTE€BO 3HM3WJACS, a MPOMHCIOBUM — B3araji BiACyTHIA. BiporigHo came 1e
3MEHILNJIO 3arajibHe BUIYUYEHHS [IbOTO BUAY 1 CIPUSLIIO 3pOCTAHHIO PO3MIpPIB MOJTFOCKIB
y PUOEPEKHUX CKYMTUCHHSIX.

OtpumaHi JaHl CBi4aTh MPO BHIINY CEJIEKTUBHICTH PYYHOTO 300py parnaHu
nopiBHsHO 3 OimTpanom. [laiiBepu, sik mar00uTENl, Tak 1 MPOMUCIOBI BOJOJA3M,
NEPEBXHO BUIYYAIOTh OUIBIIMX 1 CTapIIUX OCOOWH, TOAI SK OIMTpasl 3axOILTIo€
MIUPIITUN PO3MIPHHI 1 BIKOBHH CIIEKTP, BKIIOYAOUN APIOHUX MOJIFOCKIB.

Crig BiA3HAYUTH, 110 BUJIOB ParlaHW MA€ TaKOXK METOpPATHBHE 3HAYCHHS, OCKUTLKH
3HIKY€ YHCEIBHICTh I[LOTO aKTHBHOTO XMkaka. OCOOIMBO MO3UTUBHUM 3 €KOJIOTIYHOT
TOYKK 30py € 30ip pamanu pubaikamu-moOutensMu B paiioHi Onecu. BumydeHHs
MOJTIOCKA 3/IIMCHIOETHCS MIEPEBAKHO B MPUOEPEkKHIM 30H1 — CaMe TaM, JIe XMKaIbKUI THCK
pamaHyd Ha MiaidHI TOCENIeHHs € HaWOuIhIl BiAuyTHUM. PaHimie HaMu BHU3HA4Y€Ha
CTaTUCTUYHO 3HauyIlla HeraruBHa kopessisa (p = —0,245, p = 0,0018) mix Giomacoro
pananu Ta Miaii Mytilus galloprovincialis Lam., 1110 MiATBEPIKY€E ICTOTHUNA XMKAIIbKUN
TUCK palaHu Ha TOJIOBHHUX (DUIbTpaTopiB MIBHIYHO-3aXIJHOI YyacTUHU YOpHOro mMops
(I'ynax 1 Cragnivenko, 2026). 3MeHIIIEHHS YHCENBHOCTI pamaHd B I 30HI CIPHSE
30€peKEHHIO TIOCEIEeHb MIiJIii, TMOKpaIlye€ EKOJOTIYHUN CTaH NPUOEPESKHUX BOA 1
HiJCHIIOE 3/IaTHICTh MOpPS 70 CaMOOYMIICHHS 3aBISKH (DIIBTpaIlifHIi aKTUBHOCTI
JIBOCTYJIKOBUX MOJIOCKIB. TakuM 4HMHOM, JTFOOUTENBbCHKUIA JIOB paraHu B MPUOEPExKHIM
akBaropii OechKoro perioHy MOKHA PO3IISIIATH SIK €KOJIOTTYHO CIIPHSITIIMBE SIBUIIIE, SIKS
TIOEAHYE PeKpeartiiHy (DyHKIIIO 3 eJIeMEHTaMu 010JI0T19HOT MeJTioparii.

[Monsxu: locnimkeHHs: BUKOHAHO B pamkax mpoekTy «Conservation of Black Sea
Marine Ecosystems: Impact of Recreational Fishing in Crisis Conditions»
(Aktenzeichen Az. 30025/101-46) 3a mniaTpumku Himenbkoro ¢eaepaibHOTO
exonoriyHoro ¢ouay (Deutsche Bundesstiftung Umwelt, DBU), nporpama Mo-
Fellowship — Funding Initiative Ukraine
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SIZE AND AGE STRUCTURE OF THE RAPA WHELK RAPANA VENOSA
(VALENCIENNES, 1846) IN RECREATIONAL AND COMMERCIAL
FISHERY CATCHES OF THE NORTH-WESTERN BLACK SEA

The size and age structure of the rapa whelk Rapana venosa (Valenciennes, 1846) in
recreational and commercial fishery catches of the Odesa marine region was studied.
A total of 6,211 specimens collected by recreational diving in 2018 and 2025-2026, as
well as by commercial divers and beam trawl in 2020, were analysed. Significant
differences in size and age composition depending on the fishing method and year of
collection were established. Hand (diving) collection is characterised by higher
selectivity towards larger and older individuals compared to the beam trawl. During
the period of military operations (2025-2026), an increase in the average size of rapa
whelk compared to 2018 was observed, which is probably related to a decrease in
anthropogenic pressure. The meliorative significance of recreational harvesting of rapa
whelk in the coastal zone is shown, as it reduces the predatory pressure on mussel
populations and contributes to the improvement of the ecological state of the waters.
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AOBOBA AKTUBHICTb PUb TA EGEKTUBHICTbD PEKPEAIIIMHOT O
PUBAJIBCTBA 3A IHHNIAIBUIINEHOI TEMIIEPATYPHU BO/IN B PIUILLI
CAMAPA

Pekpearriitne pubanscTBO Ha piuii Camapa € BaKIMBOIO (POPMOIO BUKOPUCTAHHS
BOJIHUX O10pecypcCiB, pe3yIbTaTUBHICTD SIKOT 3HAYHOIO MIpOIO 3aJI€KHUTh BiJl CE30HHUX
1 1000BUX 3MiH aKTMBHOCTI pu0O. OcoOIMBO MOMITHMUMHM LI 3MIHM CTalOTh y JITHIN

160


mailto:11099437@student.dsau.dp.ua
mailto:anna.horchanok@dsau.dp.ua
mailto:kobiakov.d.o@dsau.dp.ua

nepioJl 3a MIJABUIIECHHS TEMIEPaTypu BOJU, KOJM TPAAMINIHI JIEHHI CIIOCOOU JIOBY
MOXXYTh XapaKTEepU3yBaTHUCA 3HIKEHHSAM pe3yJbTaTUBHOCTI. 3a TaKUX YMOB
3MIHIOIOTHCS] IHTEHCUBHICTb KUBJICHHS PHO, XapakTep iX nepeMilieHb Ta JOCTYHICTh
OKpemuXx BUAIB 111 pudanok (I'onuapos, 2022).

BoaHouac mpakTH4HI CIIOCTEPEKEHHSI CBIAYATh IPO ICTOTHI BIJIMIHHOCTI MIX
PEe3YJAbTaTUBHICTIO JICHHOTO Ta HIYHOTO pUOaNbCTBA. 3MIHA YACTOTH KJIIOBaHb, Macu
Ta BHUJIOBOTO CKJIaJy VJOBIB 3YMOBIIOE€ HEOOXIJHICTh ajanTailii TaKTUKH
peKpeariiHoro JoBy /10 GakTUYHOT 1000BOT aKTUBHOCTI 1XTiOo(ayHU. Y 3B’SI3KY 3 IIUM
JOCIIKEHHS! 3aKOHOMIPHOCTEH 1000BOi aKTUBHOCT1 pU0 Ma€ He JIMIIE TEOPETUUHE, a
i 6e3rocepeIHe MPAKTUYHE 3HAYCHHS IS M1IBUIIICHHS e(DEKTUBHOCTI peKpeaIiitHoro
pubanscTBa (HoBinpkuii Ta iH., 2022).

MeTta: BU3HAYUTH OCOOJIMBOCTI JOO0OBOT aKTUBHOCTI pUO Ta OI[IHWTH ii BIUIMB Ha
e(eKTHBHICTh peKpealliinoro pudaascTBa B piuni Camapa.

Marepianu Ta MmeToau aociiakeHb. J{oCTiKeHHS TPOBOIMIN B JIITHIA MEpP10]
2025 p. B HmkHiK Teuii p. Camapa B mexkax M. Camap. Marepian oTpuMaHoO TIiJ] 4ac
HATYpPHUX IMOJBOBUX CHOCTEPEKEHD, MOPIBHAHHA pe3ysibTaTuBHOCTI AeHHOro (08:00-
18:00) ta wniunoro (22:00-05:00) pexpeaniifHoro puOanbCcTBa, a TAKOX MIISAXOM
ONMUTYBAaHHS PUOAIOK, 5Kl 3/1MCHIOBAJIM JOB y JOCHIKyBaHli akBaropii (KoOskos,
2022).

[Tig wac mocmimkeHb BpPaxOBYBaJM YacTOTy KJIIOBaHb, CEPEIHIO Macy YIIOBY,
BUJIOBUI CKJIaJl pu0 Ta 0COOIMBOCTI IX MPOCTOPOBOTO PO3MOILITY B pi3HI MEP10IU 100U.
J1J1st OIIHIOBaHHS MOJIO0KEHHS pUO Y TOBIII BOAM Ta BUSBIEHHS 3MiH iX BEPTUKAIBHOTO
pO3MOAUTY 3a YMOB TIJABUIIEHOI TEMIIEpaTypyd JOJAATKOBO 3aCTOCOBYBAJIH
exoJIoKaIiiHi croctepekenns. [Ipu Temneparypi nmoBepxHeBoro mapy noHaa 26 °C
dikcyBalii XapakTep po3MojAuly pud y BOAHIN TOBIII Ta WOro 3B’S30K 13
PE3yIBTATUBHICTIO Pi3HUX crtoco0iB 0By (Hosimpkuii, 2021).

OTpumani maHi y3arajJpbHIOBIM METOJOM TOPIBHSJIBHOTO aHai3y MOKAa3HHKIB
JICHHOTO Ta HIYHOTO PUOAIbCTBA 3 ypaxyBaHHSM TEMIIEPATypPHUX YMOB 1 XapakTepy
posnoainy ixtiopaynu. Takui miAXiJ JTO3BOJIMB OILIIHUTU J0OOBY MIHJIHUBICTh
AaKTUBHOCTI pUO Ta ii BIUIUB Ha €EKTUBHICTh PEKPEALIITHOTO puOaNbCTBA.

Pe3yabTaTtu gociaimxennb. [IpoBeneHi COCTEpEKEHHs 3aCBIIUWIM BUPAXKEHI
BIJIMIHHOCTI JTOOOBO1 aKTHMBHOCTI puO Ta pe3yJbTaTUBHOCTI PeKpeariiHoro
pubasnbcTBa B HUKHIN Teuli piuku Camapa B JIITHIM nepiosl. 3a TemrepaTrypu BOAU
nonHazn 25 °C BiI3HauYaI0Cs 3HUKEHHS pe3yJbTaTUBHOCTI AAGHHOTO JIOBY. [Ipu 11omy B
JIMIHI-CEPITHI KIJIbKICTh BHJIOBJIEHOT BJECHb pHOM OyJia BJIBI4l MEHIIOK MOPIBHAHO 3
yepBHEM. BUsIBI€H1 3MiHU JOIUIBHO MOB’ A3yBaTH MIEPEAYCIM 13 Tepedy10BOI0 1000BOi
aKTUBHOCTI Ta MPOCTOPOBOTO PO3MOJILITY pUO, a HE OE3MOCEPETHBO 31 3MEHIIICHHSIM 1X
YHCEJIBHOCTI.

Haii6inp11 BupaxkeHa pi3HHIIS BCTAaHOBIICHA i 9ac nmopiBHsHHS AeHHO0TO (08:00-
18:00) ta miuynoro (22:00-05:00) mepioaiB pubaibcTBa. YI€Hb KUIBKICTh KITFOBAHb
CTaHOBWJIA 3-5 Ha TOAUHY, TOAl AK YHoul 12-15 Ha roauny. CepeaHs maca yJjoBy
BianoBigHO craHoBuia 0,8-1,2 ta 3,5-5,0 kr. 3a yMOB NPOBEIECHUX CIOCTEPEIKEHD
HIYHUH [1ep10/1 XapaKTepru3yBaBcs MPUOIU3HO yTpUUl OUTBIION YaCTOTOO KIIFOBaHb Ta
BULIOI0 CEPEIHBOI0 MACOI0 YJIOBY. BIIMIHHOCTI CHIOCTEpITraluCs TaKOX Yy BUIOBOMY
CKJIaJll: y ICHHUX YyJIOBaX MepeBakajau COHAYHUM OKyHbLepomis gibbosus (L., 1758),
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BepXxoBojka 3Buuaiina Alburnus alburnus (L., 1758), munitka 3Buvaitna Rutilus rutilus
(Linnaeus, 1758), mmockupka 3BuuainiHa Blicca bjoerkna (L., 1758) Ta kapack
cpibnsacturiCarassius gibelio (Bloch, 1782), Toi Sk y HIYHUX YaCTIIIE PEECTPYyBAIN
asia 3BudaiHoro Abramis brama (L., 1758), coma 3Buuaiinoro Silurus glanis (L.,
1758) ta C. gibelioGinbIioro po3Mipy.

3MiHa pe3yJabTaTUBHOCTI prbaibCTBA CYNPOBOIXKYBAJIACSH 3MIHOKO TPOCTOPOBOTO
po3noauty pul. 3a MarepiajJaMu €XOJOKAlIMHUX CIOCTEPEX EHb, IIPU TEeMIlepaTypi
noBepxHeBoro mapy mnoHaj 26 °C ¢ikcyBanocs po3lIapyBaHHS BOJHOI TOBII Ta
3MillIeHHs. pu0 13 MPUIOHHUX TOPU3OHTIB y TOBUIY BoAu. Lle Moxke mosicHIoBaTH
3HIDKEHHSI €()eKTUBHOCTI TPAAUIIIMHOTO JOHHOTO JIOBY B OKpeMi mepioau. OTxe,
PE3yIbTATUBHICTh PUOATILCTBA B TAKUX YMOBAX 3aJI€KUTh HE JIMIIE BiJl YHUCEIHHOCTI
pulwu, a ¥ BiJ ii MOJT0KEHHS Y BOAHIN TOBIIII.

Bin3HaueHO TakoX 3MIiHHM Y CTPYKTYpi yioBiB — L. GibbosusxapakTepu3yBaBcs
BHCOKOIO aKTHBHICTIO 3a ITiABHIICHUX TeMIepaTyp. Moro yacTka B OKpeMHUX yJI0Bax
HaOmmwkamacs 1o 80 %. C. gibelio TakoXx 3anuInaBcs OJHUM 13 OCHOBHUX 00 €KTIB
JIEHHOT'O BUJIOBY, a MOT'0 YacTKa y CTPYKTYp1 YJIOBIB cepiiHs nepesuinrysaia 90 %.

TakuM YHWHOM, pe3yJbTaTH JTOCHIKEHHS CBIIYaTh MPO BUPAXKEHY IT000BY
nepeOyA0By aKTUBHOCTI pu0 y JiTHIM nepioa. HiyHuii 10B XxapakTepHu3yBaBCs BUILOO
YacTOTOIO0 KJIIOBaHb, OUIBILIOI0 CEPEHbOI0 MAcCOK YJIOBY Ta BiJIMIHHOIO BHJIOBOIO
CTPYKTYpPOIO  TIOPiBHSHO 3  JeHHUM. [liIBHIEHHS  TEeMIEpaTypud  BOJH
CYNpPOBOKYBaJIOCSI 3MIHOIO TOPU3OHTIB TNiepeOyBaHHS pud, UIOBIUIMBAIO HA
e(eKTUBHICTh PI3HUX croco0iB pubanbcTBa. OTpuUMaHi pe3yibTaTH BKa3ylOTh Ha
JIOIIIBHICTh ypaxyBaHHS 10OOBOI Ta BEPTUKAIBHOI MIHIMBOCTI PO3MOALTY 1XTio(payHu
Ii]] Yac OI[IHIOBaHHS Pe3yJbTaTUBHOCTI PEKPeaIiiHoro prudanbCTBa B JITHIN MEPIOI.

BucHoBku. BcTanoBiaeHO BHpakeH1 BIJIMIHHOCTI JOOOBOI aKTHMBHOCTI puO Ta
PE3YIBTATUBHOCTI PEKpeaIiiiHoro pudabCcTBa B JIITHIM TIEPI0J] Y HMKHINA TeUli piuKH
Camapa. 3a mmABUIICHHS TEMIIEpaTypd BOJIU  CIOCTEPITANOCS  3HUKEHHS
PE3YyIBTATUBHOCTI JIEHHOTO JIOBY Ta 3MiHA MPOCTOPOBOTO PO3MOALTY pUO Yy BOMHIM
toBull. HiuHui mepio XapakTepu3yBaBCs YTPHU4Yl BHILOK YAaCTOTOK KIIIOBAHb,
OUIBILIOI0 CEPEIHBOI0 MACOI0 YJIOBY Ta BIAMIHHOIO BUJOBOIO CTPYKTYPOIO MOPIBHSIHO
3 ICHHUM JIOBOM.

Exomokariifini CHOCTEpEKEHHS 3acCBITYUIM 3MIIICHHS puO 13 TPUIOHHHUX
TOPU30HTIB y TOBILY BOJHM 3a TeMIEpaTypu MOBEpPXHEBOro mapy mnoHajg 26 °C, mo
MOTJIO 3HIKYBATH €(EKTUBHICTh TPAAUIIIMHOTO JOHHOTO JI0BY. OTpHUMaHi pe3yinbTaTu
CBIYaTh MpPO JOLUUIBHICTh YypaxyBaHHS J000BOi Ta BEPTUKAIbHOI MIHJIMBOCTI
po3mnoauy ixTiodayHu mija yac BUOOPY Yacy Ta CrocoOy pekpeariitHoro pudaibCcTBa B
JITHIN TTepioJ.
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DAILY FISH ACTIVITY AND THE EFFECTIVENESS OF RECREATIONAL
FISHING UNDER ELEVATED WATER TEMPERATURE IN THE SAMARA
RIVER

Recreational fishing in the Samara River is an important form of aquatic
biological resource use, the effectiveness of which depends substantially on seasonal
and daily variations in fish activity. The aim of the study was to determine the patterns
of daily fish activity and assess their influence on the effectiveness of recreational
fishing in the Samara River under elevated water temperatures. The study was
conducted during the summer of 2025 in the lower reaches of the Samara River within
the city of Samar. Field observations included a comparison of daytime (08:00—18:00)
and nighttime (22:00-05:00) recreational fishing, surveys of anglers, and
hydroacoustic observations of fish distribution in the water column.

The results demonstrated pronounced differences in fish activity and fishing
effectiveness during different periods of the day. At water temperatures above 25 °C,
the effectiveness of daytime fishing decreased, while the number of fish caught during
daytime fishing in July-August was approximately twice lower than in June. The catch
rate was 3-5 bites per hour during the day and 12-15 bites per hour at night, while the
average catch mass was 0,8-1,2 and 3,5-5,0 kg, respectively.

Daytime catches were dominated by pumpkinseed L. gibbosus, bleak A.
alburnus, roach R. rutilus, white bream B. bjoerkna, and Prussian carp C. gibelio,
whereas nighttime catches more frequently included common bream A. brama,
European catfish S. glanis, and larger C. gibelio. At surface water temperatures above
26 °C, hydroacoustic observations indicated a shift of fish from near-bottom horizons
into the middle part of the water column, which may reduce the effectiveness of
traditional bottom fishing. Thus, accounting for daily and vertical variability in fish
distribution is important for assessing and optimizing recreational fishing effectiveness
during periods of elevated water temperature.
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CE30HHA JUHAMIKA BUOBOI'O CKJIALY TA CTPYKTYPHU YJIOBIB
JJIOBUTEJIBCBKOI'O PUBAJIBCTBA Y JHIITPOBCBKOMY
BOJOCXOBMIII B MEKAX M. /IHIITPO

B ymoBax yp0aHi30BaHUX TEpUTOPI BOAHI €KOCHUCTEMH 3a3HAIOTh 3HAYHOTO
AHTPOTIOTEHHOTO BIUIMBY, IO BIJOOpaKa€ThCs Ha CTPYKTYpl Ta (PyHKIIOHYBaHHI
ixtiopaynu. OcoOnuBOro 3HaYeHHS HaOyBa€ MOHITOPHMHT PHOHHMX YIPYIIOBaHb
JIHITIPOBCHKOTO BOJIOCXOBHINA B Mekax M. J[HImpo, J1e¢ IHTEHCHBHE peKpealliiiHe
BUKOPHUCTAHHS aKBATOPIi MOETHYETHCS 3 TOCTIHHUM aHTPOIIOTCHHUM HaBaHTAXCHHSIM
(Hogiupkwuii, 2022).

JroOutenbchke pUOAIBCTBO MOXKE pO3MIAJATHCS HE Juiie sk (opma
pEeKpeariifHoro mpupoJOKOPUCTYBAHHSA, a U AK JOAATKOBE JKepeno iHdopMmarllii mpo
CTaH Ta CE30HHY AMHaMIKy ixTiogayHH. AHami3 BHAOBOTO CKIaAy 1 CTPYKTypHU
JTIOOUTENBCHKUX VYIIOBIB Ja€ 3MOTY BHSBUTH JOMIHYIOUI BHIH, OCOOJUBOCTI IX
CE30HHO1 aKTUBHOCTI Ta 3MIHU MPOCTOpOoBOro posnoAuty (Makcumenko, 2022).

Oco0nMBO TOKa30BUM € TOPIBHSHHS 3MMOBOTO Ta BECHSHOTO MEPIOIB, SKI
XapaKTepU3yIOThCsl ~ ICTOTHUMHU  BIJIMIHHOCTAMH  TEMIIEPATYpHOTO  PEKUMY,
T1APONIOTTYHUX YMOB 1 O1osioriunoi aktuBHOCTI pub (KoGsikos, 2022).

MeTa: BCTAaHOBUTH 3aKOHOMIPHOCTI CE30HHOI JMHAMIKH BHJIOBOTO CKJIaJIy Ta
CTPYKTYPHHX XapaKTEPUCTUK YJIOBIB JIIOOUTEIHCHKOTO pHOAIbCTBA Y JIHIMPOBCHKOMY
BOJIOCXOBHII B Me&kax M. J[HIMpO NMUISIXOM MOPIBHSUTBHOTO aHAJI3y iX KUTBKICHOTO Ta
SKICHOTO CKJIa/ly B 3MMOBHH 1 BECHSIHUN TTEP10/IH.

Marepianu Ta MeToau a0C/iI:KeHb. JlOCIIKEHHSI MPOBOIMIN Ha aKBAaTOPii
JIHITPOBCHKOTO BOJIOCXOBHUIIA B MEXaxX M. J{HINMpO y 3MMOBHUIA Ta BECHSIHUI Mepioau
2021 poxy. MarepiasioM ciIyryBaju JaHl MapIIpyTHUX OOCTEKEHb Ta ONMUTYBaHHS
pudaNoOK-T00UTENIB, TPOBEIECHUX HA OCHOBHUX MPUOEPEKHUX IIISTHKAX BOTONMHU.

VY mpotieci ToCiKeHh BU3HAYAU BUJJOBHUH CKJIa]l YJIOBIB, KUTbKICTh BUJIOBICHHUX
0COOMH, BUKOPHUCTOBYBaH1 3HAPSII/IS JIOBY Ta YMOBH puOaIbCcTBA. BUIOBY HaleKHICTh
pr0 BCTAHOBIIOBAIHU 32 MOP(OJIOTTYHUMHU O3HAKAMHU 13 BUKOPUCTAHHSIM 1XT10JOTTYHUX
BU3HAYHWKIB, a Yy CKJIQJHUX BHUIQJKaX — 3a ¢oToMarepiajlaMi 3 IIOJAJIBIIO0
Bepudikariero.

JInst KUTBKICHOT XapaKTepUCTUKU YJIOBIB BHU3HA4Yaldu aOCONIOTHY Ta BIJHOCHY
YUCENBHICTh BUAIB, a TAKOX 4acTOTy iX TparuisHHs (Makcumenko, 2022). Ce30HHI
BIJIMIHHOCTI OIIIHIOBAJIM IIIJISIXOM IOPIBHSHHS IOKa3HUKIB 3MMOBOTO Ta BECHSHOTO
nepiogiB. CraructuuHy 00poOKy Ta TpadiduHe TPEACTaBICHHS pEe3yJIbTaTiB
3niicHioBanu y Microsoft Excel.

Pesyabratn gocaigxennb. [lopiBHsSUIBHMI aHadi3 KUIBKICHMX 1 SIKICHUX
XapaKTEPUCTHUK YJIOBIB JIFOOUTENIbCHKOTO prOaIbCTBa Y 3MMOBUI Ta BECHSHUI NEP10AU
BUSBUB BHUPAKEHY CE30HHY NepeOyldoBYy iX BHJIOBOI Ta CTPYKTYpPHOi oOprasizarii.
3arajibHa KUIbKICTh 3apEECTPOBAHUX OCOOMH Y 3MMOBHUM Mepioj] cTaHOBMIIA 2364 eK3.,

164


mailto:nikiforovradion6@gmail.com
mailto:kobiakov.d.o@dsau.dp.ua

TOJ1 SIK y BecHsiHUM — 15570 ex3., To6T0 3pocnay 6,58 pas3u (Tabmn.1). Take 301IbIIeHHS
3arajbHOT YUCEIBHOCTI YIOBIB Y3TO/PKYETHCS 3 TIEPEXOIOM BiJ JIbOJAOBOTO PEKUMY 0
BIJIKPUTOL BOJIM, MIABUILIEHHSIM TEMIEPATypH Ta 3arajibHOI0 aKTHUBI3AIIEID KOPMOBOI 1
PYXOBOi aKTUBHOCTI pu0. BogHOUYAC BeIMUKHA YIOBY € IHTErPAJIbHUM [TOKa3HUKOM, Ha
AKHH, O 13 010JI0TIYHOIO aKTUBHICTIO 1XTio(ayHH, BIUIMBAIOTh JOCTYIHICTh pulH,
il MPOCTOPOBUI PO3MOJILI Ta 3MiHA CIIOCOOIB 1 3HAPSIIb JOOUTENBCHKOTO JIOBY. Came
Ce30HHa 3MiHa 3HapsAb Oyla OAHIEID 3 XapaKTEPUCTHUK, IO CYNPOBOIKYBAIU
nepedy1I0By CTPYKTYPH YJIOBIB: B3UMKY IepeBakall MOPMHUIIIKA, OaJlaHCHUP 1 KEPIIULIS,
TOJI1 SIK HABECHI — JIOHHI1 Ta MOTUIaBKOBI cHacTi (Makcumenko, 2022; KoGsikos, 2022).
VY 3uMoBHii TIepiosl JOMIHYIOUE TOJIOKEHHS B CTPYKTYP1 YJIOBIB 3aliMalia TLIITKA
Rutilus rutilus (L., 1758) — 1240 ex3., abo 52,45 % 3aranpHoi yucenbHOCTI. Jpyry
MO3UIIII0 MOC1/IaB OKyHb piukoBuid Perca fluviatilis (L., 1758) — 328 ex3. (13,87 %).
3HaYHUMU OyJIM TaKOXK 4acTKH Kapacs cpibmsictoro Carassius gibelio (Bloch, 1782) —
7,61 %, BepxoBonku Alburnus alburnus (L., 1758) — 5,50 % Ta G40k MapTOBUK, KHYT
Mesogobius  batrachocephalus (Pall., 1814) — 533 %. Wopx 3Buuaiinmii
Gymnocephalus cernuus (L., 1758) ctanoBuB 4,23 %, myka 3suvaiina Esox lucius (L.,
1758) 1 mnockupka 3Buyaiina Blicca bjoerkna (L., 1758) — nmo 2,54 %, a cynmak
3BuvaiHuil Sander lucioperca (L., 1758) — 0,42 %. Inun BuaM cymapHO CTaHOBWIIH
5,51 %.
Tabmuus 1. [TopiBHsUIBHUE aHAJI3 YUCEIHHUX TTOKA3HUKIB Ta BUJIOBOTO CKJIaIy B
pi3H1 IEP10JId JOCITIHKEHb

3umMoBH 3umoBuii BecHsiamii Becnsanui
Bug pubn . . o . .o

nepion, exs. nepiona, % nepion, exs. nepioa, %
BepxoBojika 130,0 5,5 9490,0 60,95
ITmiTka 1240,0 52,45 2630,0 16,89
budok MapToBHK 126,0 5,33 1780,0 11,43
OKyHb 328,0 13,87 590.,0 3,79
Kapace cpibmsicTuit 180,0 7,61 310,0 1,99
KpacHonipka 0 0 460,0 2,95
HNopx 100,0 4,23 0 0
[Ilyka 60,0 2,54 0 0
[Tmockupka 60,0 2,54 0 0
Cynak 10,0 0,42 0 0
CoHSIYHUHN OKYHb 0,0 0 10,0 0,06
[umn Buan 130,0 5,51 300,0 1,93
Ycnoro 2364,0 100,0 15570, 100,0

[lepeBaxaHHsl IJIITKM B 3MMOBIM CTPYKTYpl YJIOBIB 3YMOBIJIEHE ii BHCOKOIO
AKTUBHICTIO B YMOBaxX HHU3bKUX TEMIEparyp, CXWIBHICTIO [0 KOHILIEHTpauii Yy
pUOEPEKHMUX 1 NMTMOOKOBOIHUX AUISTHKAX 13 BITHOCHO CTA01JIbHUM TEMIIEPATyPHUM Ta
TIAPOJIOTIYHUM PEKUMOM, a TaKOX BHUCOKOIO JOCTYIHICTIO JJis 3HApsiib 3UMOBOTO
THO0UTENBCHKOTO JIOBY. CaMe Mo€THaHHS TPOCTOPOBOI KOHILIEHTpAIli Ta JOCTYIHOCTI
IUTITKK [T MOPMHIIKK ¥ TOIJIABKOBOT BYIKM 3a0e3redyBasio ii JOMIHYBaHHS Y
CTPYKTYpi 3UMOBHUX YJIOBIB.

OKyHb PIYKOBHM TAKOXK XapaKT€PU3yBaBCs 3HAUHOIO YaCTKOK 3MMOBOTO YIIOBY,
10 TIOB’sA3aHO 31 30epekeHHsIM HOro KOPMOBOI aKTUBHOCTI 3a HU3BKOI TeMIlepaTypu
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BOJM Ta KOHIICHTPAIIIEI0 HAa JUITHKAX 13 JOCTaTHHOIO KOPMOBOIO 0a3or. BomHouac
JacTKa XWXKUX BHUIB 3aJIMIIAIACS HU3BKOIO, OCKIIBKH 1X BHJIOB y 3UMOBHH IEpPiof
3HAYHOIO MIPOKO 3aJIe’KaB BIJ CIELIATI30BAHUX 3HApPsAb, 30KpEMa KEpaulb 1
OaJlaHCHUpIB, @ TAKOX B1J CE30HHOI 3MIHM HPOCTOPOBOIO PO3MOAULY Ta PYXOBOIi
aKTUBHOCTI 1ux pub. OTXKe, CTPyKTypa 3UMOBHX YJIOBIB (popMyBaiacs il BIUTMBOM
OJTHOYACHOT [I1i C€30HHOT 010JIOTTYHOI aKTUBHOCTI pHUO, X MPOCTOPOBOI KOHIIEHTpAIii
Ta CEJICKTUBHOCTI BUKOPUCTOBYBAHHX 3HAPSIb JIOBY.

VY BecHsHu#l mepioa BiaOynacs pi3ka 3MiHA JIOMIHYIOUOTO KOMILJIEKCY BHIB.
AOCOJIOTHUM JOMIHAHTOM cTajia BepxoBojka — 9490 exs., abo 60,95 % 3araiabHOTO
ynoBy. [lmiTka, monpu 301abIIeHHS] a0COMIOTHOT YncenbHOCTI 10 2630 ex3., 3Hu3uIa
CBOIO YacTKy 110 16,89 %. 3naunoro 3anuianacs pojb Ouuka maproBuka — 1780 ex3.
(11,43 %). YucenbHicTh OKyHS 3pocia a0 590 ek3., ame HOro BiJHOCHA dYacTKa
smenmunacs 1o 3,79 %. Kapacwk cpiomsactuii cranoBuB 1,99 %, a kpacHormipka
3Buuaiina Scardinius erythrophthalmus (L., 1758) — 2,95 %.

Piske 1JOMiHyBaHHS BEpPXOBOJAKHM Yy BECHSHUX YJIOBaX 3yMOBIOETHCS
NIJBULIEHHSAM TEMIEPATypyu BOJM, aKTHBI3ALIE0 KOPMOBOI MOBEAIHKM Ta MOYATKOM
NEepeHEPECTOBUX TNepeMilieHb. [IporpiBaHHsS MUIKOBOIHUX [JUISHOK —CIIpUSE
KOHIIEHTpalli 3rpallHuX MeJlariyHuX BHIB Y NPUOEpPEeXHIN 30HI, MIABUIIYIOYH IX
JTOCTYMHICTh JJIS JTIOOUTENbCHKOrO JIOBY. Y JIOCHIDKEHMX AaKBaTOPisiX HAaBECHI
MUJIKOBOAISI XapaKTepU3yBaJIUCs KOHIEHTPAIIED BEPXOBOAKM Ta OMYKA, TOAl SIK Y
paiioni Piunoro mopty Ta roremnto «Ilapyc» croctepiranrcst MacoBi yIOBH BEPXOBOIKH.

[Toka3oBor0 € TMHAMIKA IUTITKU Ta OKyHs. HaBecH1 abCoOII0THA YHMCENbHICTh 000X
BUJIIB 3pOCIa, OJJHAK iX BIJHOCHA YacCTKa Y CTPYKTYpi yJOBY 3MEHIIMIIACS BHACIIIOK
PI3KOTO 30UIBIIEHHS 3arajbHOI YMCETHLHOCTI BWJIOBJIEHUX OCOOWH, HacaMmIiiepena 3a
PaxyHOK BEPXOBOJKH. TOMY OIIIHIOBaHHS CE30HHOI JUHAMIKH JIOIIJIBHO IPOBOIUTH
OJTHOYACHO 32 a0COTIOTHUMU Ta BITHOCHUMU MTOKA3HUKAMHU.

3MIHM TIPOCTEXYyBaJIUCA 1 Yy BHIOBOMY ckiaal yiosiB. HasecHi Oymnu
3apeecTpOBaHi KpacHOIpPKA Ta COHTYHUIN OKYHb Lepomis gibbosus (L., 1758), Tomi six
HopK, IIyKa, TUIOCKUPKA Ta cylak He 3adikcoBaHi. BomHo4yac BiICYTHICTh OKpEMHX
BU/IIB B yJIOBaX HE CBIIYUTH MPO iX BIACYTHICTh Y BOJOMMI, OCKUIBKH iX JOCTYIHICTh
BU3HAYAETHCSI CE30HHUM MPOCTOPOBUM PO3MOJILIIOM, aKTUBHICTIO Ta CEJIEKTUBHICTIO
3aCTOCOBAHUX 3HAPSb JIOBY.

OTxe, y 3MMOBHIA 1ep10Jl OCHOBY YJIOBIB (POPMYBaIM IJIITKA Ta OKyHb, @ HABECHI
— BEpXOBOJIKa, TUTITKa Ta OM4oK. BusBiena nepeOynoBa BigoOpaxae CE30HHI 3MIHU
TEMIIEPaTyPHO-TIAPOJIIOTIYHUX YMOB, O10JIOTIYHOI AKTUBHOCTI Ta MPOCTOPOBOTO
po3moniny pub, a TakokK 3MiHYy 3Hapsaap JoBy. OTpumaHi JaHI MOXYTh
BUKOPUCTOBYBATHCS SIK JIOJAATKOBE JDKEpEno 1H(opMarii JJis OIIHIOBAaHHS CE30HHOI
JTUHAMIKH 1XTiohayHU Ta MOHITOPUHTY BOJHHUX O10pecypciB.

BucHoBku. BcTaHOBICHO BHpaXXeHy CE30HHY audepeHIliamiro BUIOBOI Ta
KUTBKICHOT CTPYKTYpH YJIOBIB JIFOOWTENBCHKOTO pubanbcTBa y J[HIMPOBCHKOMY
BOJIOCXOBUIII B Mexax M. JIHimpo. 3arajibHa KUIBKICTh 3apeecTpOBaHUX OCOOMH
HaBecH1 ctaHoBmia 15 570 ex3. mpotu 2364 ek3. B3UMKY, 1110 y 6,58 paza Ouibliie.

VY 3uMoBHil Tiepion JoMiHyBaia TutiTka — 52,45 % yloBy, TOAl SK HaBECHI
MPOBIIHE MOJIOKEHHS TTociia BepxoBojka — 60,95 %. OgHouacHo 3pocia poib Ouuka
MapTOBHKa, YaCTKa SIKOTO HaBecH1 ctaHoBuia 11,43 %.
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BusiBiieHo ce30HH1 3MiHM BUIOBOTO CKJIaAy: HABECHI 3aPEECTPOBAHO KPACHOMIPKY
Ta COHSYHOTO OKYHS, TOJI SIK HMOpIK, IMyKa, IJIOCKHpPKAa 1 CyldaKk y Iied mepioj He
3adikcoBani. CopmoBaHa CTPyKTypa YJIOBIB BHU3HAYAETHCS CE30HHUMHU 3MiHAMH
010JIOT1YHOI aKTUBHOCTI Ta MPOCTOPOBOTO PO3MOALTY PUO, a TaKOXK XapaKTepom
3aCTOCOBAaHUX 3HAPAb JIOBY.

OTpumaHi pe3ynbTaTd MIATBEPUKYIOTh BHUPAKEHY CE30HHY MIHJIUBICTD
IXTIOJIOTIYHOI CTPYKTYpH JIOOMTENIbCHbKUX YJOBIB Ta CBiAYaThb PO MOXKIMBICTD
BUKOPHUCTAHHS JIaHUX peKpealiiiHoro pubanbcTBa SK JOJATKOBOTO JIXKEpelia
1H(dOopMarlii 1711 MOHITOPUHTY CE30HHOI TMHAMIKH 1XTi0(hayHH 1 BOZHUX 010pecypciB.
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SEASONAL DYNAMICS OF SPECIES COMPOSITION AND CATCH
STRUCTURE OF RECREATIONAL FISHING IN THE DNIPRO
RESERVOIR WITHIN DNIPRO CITY

The seasonal dynamics of the species composition and structural characteristics
of recreational fishing catches were investigated in the Dnipro Reservoir within the
administrative boundaries of Dnipro City. The study was conducted during the winter
and spring periods of 2021 using route surveys and interviews with recreational
anglers. Species composition, number of individuals caught, fishing gear, and fishing
conditions were recorded. The analysis included absolute and relative abundance of
fish species and their occurrence frequency. A pronounced seasonal restructuring of
catches was established. The total number of recorded individuals increased from 2,364
in winter to 15,570 in spring, corresponding to a 6.58-fold increase. In winter, the catch
structure was dominated by roach (Rutilus rutilus) at 52.45%, followed by European
perch (Perca fluviatilis) at 13.87%. In spring, bleak (A/burnus alburnus) became the
dominant species, accounting for 60.95% of the total catch, while roach and round goby
(Mesogobius batrachocephalus) accounted for 16.89% and 11.43%, respectively.
Seasonal changes were also observed in species composition, including the occurrence
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of rudd (Scardinius erythrophthalmus) and pumpkinseed (Lepomis gibbosus) in spring,
whereas rufte, pike, white bream, and pikeperch were not recorded during this period.
The observed changes reflect seasonal shifts in water temperature, biological activity,
spatial distribution of fish, and the characteristics of fishing gears used. Recreational
fishing data can therefore serve as an additional source of information for assessing
seasonal dynamics of fish assemblages and monitoring aquatic biological resources in
urbanized sections of the Dnipro Reservoir.

PYIMK-JEYCBKA H. 51, JEYCHKHI M. B., KA3IOK T. M.
HanionansHuit yHiBepcUTET 010peCypcCiB 1 IPUPOAOKOPUCTYBAHHS YKpaiHU, M.
Kwuis, Byn. [opixyBarcekuii miisix, 19, kopmnyc 1, rudyk-leuska@ukr.net,
leuskyy@ukr.net, kazyuk.t@gmail.com

BIKOBA CTPYKTYPA NTIPOMUCJIOBUX YJIOBIB IIVIOCKUPKHA
KPEMEHYYUbBKOI'O BOJOCXOBHIIIA

JluHaMmika TPOMHUCIOBUX VJOBIB IUIOCKUPKH KpeMeHYylnbKOro BOJOCXOBHINA
XapaKTepU3yEThCS 3HAUHUMHU KOJIMBAHHSIMMU 3 Tiepionamu 3poctanus (2016-2019 pp.)
Ta OJAJBIIOTo 3MeHIIeHHs. Tak, y 2022 p. BunoB 3Hu3uBCcs 10 428 1, y 2023-2024
pp. — 30ubmmBes a0 504-517 T, mo, mpoTe, MUIKOM YKIAIa€ThCs B MDKPIYHI
KoJiuBaHHs 3a ocTaHHl 10 pokiB —455-616 T. YV 2025 p. cutyariis 3anumimiack 6€3 3MiH
— BUJIOB IJTOCKUPKH cKJaB 513 T, mo cknagae 93 % Bix cepenapobdbararopiunoro (2019-
21 pp.) piBus. [Ipu npbomy MakcuManbHUl BiHOCHUHM BUIIOB (12,7 % Bim 3araibHOTO
no Bogocxoswuiny) OyB 3adikcoBanuit y 2020 p., B OCTaHHI pOKM ILIeH TMOKa3HUK
crabimi3yBaBcs Ha piBHi 9,0-10,4 % (Jleycpkuii Ta iH., 2022).

IxTionoriuamii mMarepian BiZOMpaBCs 3 MPOMHCIOBUX YJIOBIB CTAaBHHUX CITOK 3
KpokoM Biuka a=38-50 MM y cepemHiil Ta HIKHIN dacTuHax KpeMeHuyrbKoro
BOJIOCXOBHIIA MPOTITOM MPOMHUCIIOBOrO nepiony 2025-2026 pp., 3arajgbHa BEIMYMHA
IPOaHaji30BaHOro mpoMuciaoBoro 3ycuiuist — 1280 citkomiO.

[Tnockupka B ynoBax 2026 p. Oyna nmpejactaieHa 9 BIKOBUMU KJlacaMu, FPaHUYHUN
BiK ckjaB 11 pokiB (y 2025 p. — 10 pokiB); ocHOBY ynoBiB (87,5 %) ckiagaau oCOOUHU
I'SITH- CEMUPIYHOTO BiKy JHOBXHHOIO 17-23 cM, TOOTO MOIAIBHUM Psi/T IHOTO BUIY B
MDKPIYHOMY aclekTi 3MiHIoeTbest Maio (Jleycbkuit, 2022), mo, npore Moxe OyTu
MOSICHEHE OOMEXEHHMM J11alla30HOM KPOKY BIYKa CITOK, SIKi BUKOPUCTOBYIOTHCS IS
IpPOMUCITY TUIOCKUpPKU Ha KpemeHuynbkomy BomocxoBuil — y 2025-2026 pp. 90,4-
97,0 % 3araJbHOI YMCENHHOCTI TAaHOTO BUJY B YJIOBax MpUIIANIO Ha CiTKH 3 a=38-40
MM.

Yactka monoBHeHHS y 2026 p. momiTHO 30utbimmiiack — 10 11,0 % (y 2025 p. mei
MOKa3HUK CKJaB 3,1 %), mpu 11boMYy 30UTHIIIINCH 1 A0COTIOTHI TOKa3HUKY BHJIOBY JIBO-
TPUPIYHUKIB Ha 3yCUIUIA AP1IOHOBIYKOBUX CITOK — 10 52,7 ex3 npotu 26,6 ex3 y 2025 p.

YacTtka crapmux BiKOBUX Ipym B yaoBax 2026 p. 3uusunack a0 1,3 % npotu 4,4 %
y 2025 p.; npoTe BUCOKA YaCTKa M'ATH- IECTUPIYHHUKIB 3yMOBHJIA BITHOCHO HEBEIIUKE
3HM)KEHHS CEpPeIHbOBUBAXKEHOT'O BIKY B yioBax 2026 p. — 10 5,5 pokiB npotu 5,7 poKiB
y 2025 p. BpaxoBytoun qJuHaMiKy BHUJIOBY IUTIOCKMPKH Ha 3yCHJUIS MPOAHATI30BaHOTO
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MOPAZIKY CITOK, Ha BiaMiHy Binx mepiogy 2021-2024 pp. NOMOBHEHHS MOXe OyTu
OIlIHEHE, SIK BHCOKOUMCENbHE, TPH IIbOMY EIIMIHAIlA CEepeAHIX BIKOBUX TpPYII
3QJIMIIAETHCS HA MOMIPHOMY piBHI. Tak, cyMapHUil BUJIOB I'SAITU- LIECTUPIYHUKIB HA
3yCHJUISL I03BOJICHUX HA MPOMUCHI IpiOHOBIYKOBHX CITOK y 2025 p. ckiaB 282 ek3.,
TOJ1 SIK BUJIOB IUX reHepauiid y 2026 p. — 186 ex3., 110 BIANOBIAAE 10CTaTHHO HU3bKOMY
pIBHIO cepenHii piuHii cmepTHOCTi: ¢7=0,34 (y 2025 p. uell MNoka3HUK CKJaB
(¢z=0,33). OTxe, 301ab11eHHS YII0BIB Y 2025 p. 6a3yBagoch B OCHOBHOMY Ha CTapIInX
BIKOBUX Ipynax (Touka neperuny y 2026 p. npunajae Ha BOCbMUJIITOK); KpUBa YJIOBY
IJIOCKUPKU MPU 1IbOMY 30€periia JTIBOACUMETPUYHHM BUIJIS 3 TOCTPOIO BEPIIMHOIO 1
PI3KUM T1HOMOM Ta TIABHUM CIaI0M.
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AGE STRUCTURE OF COMMERCIAL CATCH OF FLATFISH IN THE
KREMENCHUK RESERVOIR
The flathead is one of the main target species in the Kremenchuk Reservoir,
accounting for 9.0-10.4% of the total catch in recent years. The commercial flathead
stock is consistently composed primarily of fish aged five to seven years. The
underrepresentation of the right wing of the age distribution results in a low weighted
average age in the catch—5.5-5.7 years.

IHTAPKO /. II.
HepxaBHe mianpueMcTBo BogHux nuiaxis «Y KPBOJAUIJIAXy, Byn. Enextpukis, 14,
M. Kuis, 04071, Ykpaina; e-mail: dsharko@ukr.net

PET'YJIIOBAHHSI IHHOBAIIIMHAUX METO/IIB MOHITOPUHTY
AKBATOPIii: CBITOBUI1 TOCBIJ TA TIPABOBI 3ACAIN
BUKOPHUCTAHHS BILUIA, ®OTO- TA BIIEO®IKCALIT JIISI
BUSBJIEHHSI BPAKOHLEPCTBA TA MOPYIIEHD PEKUMY
PUBAJBCTBA

OxopoHa MPUPOAHUX IXTIONOTIYHUX MOMYJIALINA, 30epeKeHHS O10pI3HOMAHITTS
aKBaTOpii Ta 3aXUCT MICLUb HEpPEeCTy MPOMHCIOBUX pPUO  BUCTYHAIOTh
byHIaMEHTAIbHUMHU CKJIQJJIOBUMH CHCTEMHU €KOJIOTIYHOI O€3MeKu JAep)KaBu. 3a
ominkamu [IpomoBonpyoi Ta cinbebkorocnogapcbkoi opranizaimii OOH (FAO),
HE3aKOHHE, HEeIiJ3BITHE Ta HeperyiboBaHe pubanbctBo (HHH-pubanscTto / TUU
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fishing) cTBOpIO€ KpUTHUHY 3arpo3y TNIOOAIBHUM 3armacam T1IpoOiOHTIB, BUITyUYal0un
JIECSITKA MIJTHOHIB TOHH 010pecypciB MOPOKY Ta CIIPUUUHSIIOUN MUTbsIp/IHI (DiHAHCOBI
30utku (FAO. The State..., 2020). Tpagumiiini MeToau Harisagy puOOOXOPOHHUX
naTpyiiB, MO 0a3ylThCs HA 3aCTOCYBAHHI IMIIUMX HapsAiB Ta MOTOPHUX KarTepis,
XapaKTEPU3YIOThCS HU3bKOK €KOHOMIYHOK PEHTAOENbHICTIO Yepe3 3HayHl BUTPATH
NaJIbHO-MACTUIIFHUX MaTepialiB, IOKaJIbHY JATbHICTh OISy, IEMACKyBaIbHHUNA IITyM
JBUTYHIB 1 (P13MYHY HEMOXJIUBICTh ONEPATUBHOIO OOCTEKEHHSI MUIKOBOJIHUX 3aIlIaB
4K 3apocnux oueperoM Oeperis (Ganie et al., 2025).

B yMoBax moBHoMacmiTabHOI 30pOHHOI arpecii MpoTH YKpaiHU peryssipHUi
MOHITOPUHT aKBaTOpIA Ta IXTIOJOTIYHUX 3aKa3HUKIB 3a3HaB Oe€3Ipele/IEeHTHOrO
YCKJIQJIHCHHS  BHACHIOK MIHYBaHHS  y30€peXiKsa, HasSBHOCTI HEPO3ipBaHUX
BuOyxoHeobe3neunux mpeamerie (BHII) y mnpubepexHiii cMmy3i Ta 3arposu
apTWIEPINCHKUX 1 paKeTHUX yAapiB. 3a JaHUMHU BITYM3HSHUX JTOCHIJDKEHb Yy Tamys3i
JTUCTAHIIIITHOTO 30HIyBaHHS aKBaTOPiIM Ta OIIHKK HACTiAKIB OOMOBHX i, MiHHA
Hebe3Meka Ha mpuOepekHOMY MUIKOBOJUII (B ypi3y BOAM 10 ABOMETPOBOI 1300aTH)
pOOUTH TpaJuIiitHI METOAM BOJOJA3HOTO YU YOBHOBOT'O OOCTEXKEHHS HaJ3BUYANHO
pu3MKoBaHUMHU a00 TexHIyHO HemoxJuBuMHU (II{unmoB Ta iH., 2024). V ubomy
KOHTEKCTI 3acTocyBaHHs Oe3minoTHux apiamiiaux cucreM (BAC), 0e3minoTHHX
HanBoauux cyaeH (USV) Tta poboruzoBaHux 1miatrgopMm AUCTAHIINHOL dikcarii
JI03BOJISIE O€3MEYHO KOHTPOIKOBATH BOJIHI IPOCTOPU 0€3 PU3UKY JJIS )KUTTS 0COOOBOIO
ckiany. BomHoyac mimpoke BIpoBaKEHHS IHHOBAIIIM BUMarae BUPIIIEHHS] KOMIUIEKCY
HOPMATHUBHO-IIPABOBUX TMpOOJIeM, 30KpeMa 3HATTA MPOLEIypHUX Oap'epiB 'y
MOT'OJ[PKEHHI IMOJIBOTIB 111 YaC BOEHHOT'O CTaHy Ta 3a0e3MeueHHs HAJIGKHOTO JIAHITFoTa
30epeKEeHHS JOKa31B JUIs IPUTATHEHHS OPaKOHBEPIB A0 BIAMOBIIATLHOCTI.

CBiTOBHI HAYKOBO-TeXHIYHMI JOCBiJ AMCTAHIIITHOT0 MOHITOPUHIY aKBATOPIii.
AHami3 MDKHApOAHOI HAyKOBOi MPAKTHKU CBIMYUTH MPO BHUCOKY PE3yJIbTATUBHICTH
MYJBTUCEHCOPHUX CUCTEM HArJIAy 3a BOTHUMH OiopecypcaMu:

— Inrerpauis BIJIA ta anroputmiB mryyHoro intenekry: s 6oporsou 3 HHH-
puOaIbCTBOM y MPUOEPEKHUX JIepKaBax BIPOBAKYIOTHCS APOHU IaJbHBOTO pajilyca
nii (1o 700 kM), 1110 OCHAIIIEH1 KOMIT'FOTEPHUM 30pOM JIJISI aBTOMATHYHOI 17IeHTUiKarlii
M103pIINX CYJEH 1 MIpaxyHKy Jtojiei Ha 0opTy. 30kpema, ypsia beni3y 3abe3neuns
THCIIEKII110 puOOOXOPOHU KBAAPOKONTEPAMHU 3 TIPSIMOIO TPAHCIISALIIEIO B1I€OMTOTOKY /ISt
orepaTtuBHOTro HarsAy 3a 390 kM y36epesxoks ta moHaa 200 octpoBamu (Ganie et al.,
2025). Y Ceitmienscbkux OctpoBax BIIIA, o6nagnani iHppauepBOHUMHU CEHCOPaMH,
BUKOPUCTOBYIOTHCS JUIsl BUSIBIICHHS 3aMacCKOBAHMX OpPaKOHBEPCHKUX TMACTOK st
KpabiB Ta MmiaBy4Ynx OyiB, HETMIOMITHUX yJeHb y Bumumux mpomensx (Ganie et al.,
2025).

— BbararopiBueBi cuctemu cnocrepexeHHs (mpoekt COMPASS2020): V mexax
nocaigauibkoi nporpamu €C Horizon 2020 po3po0ieHO KOHLENT KOMOIHOBAHOIO
HarJIsAy, 10 IHTErpye naTpyibHi kopadmi (OPV), BucoTH1 nceBaocynyTHuku Zephyr
ta TakTu4Hi BAC AR3 Net Ray (paxiyc 3B's3ky 10 80 kM) 1 cepenHboBUCOTHI ARS
Life Ray (tpuBamicts monboTy TmoHax 10 roa), OCHAIEHI  ONTHKO-
enexktponnumu/iHppauepsonumu  (EO/IR)  kamepamu, cymyTtHukoBumu — AlS-
npuiiMadyaMM Ta pajapaMi 13 CHHTE30BaHOI0 aneptyporo (SAR).
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— BusiBieHHs «TEeMHHMX CyA€H» Ta ONTUMI3alis MapupyTiB: AHami3
CYNyTHUKOBHUX PajloyioKaliiHuX crocrepexkenb Sentinel-1 SAR moBiB, mo 61u3bK0
25% mnpoMuciaoBuX puOATbCBKUX CYAEH Yy CBITI HE TPAaHCIIOOTH OOOB'SI3KOBUX
curHaiiB AlS («reMHi cyaHa»), npuuomy 87,1% TpuBaiuX BUMKHEHb TPAHCIIOHIEPIB
(monax 24 ron) 3ocepemxeHo B Mmexax 100 kM Big Oepera. s paiioHamizarii
NaTpyJIIOBAHHS pO3pO0JIEHO aNrOPUTM ONTUMI3allli MAPIIPYTIB HA OCHOBI MypaIIMHO1
kosoHii (APB-ACO), mo 3MeHIIye NOBXKWHY MOJIBOTHUX TpaekTopit Ha 7% mpu
rapaHTOBaHOMY OXOIUICHHI 30H HalBHILIOTO PU3UKY OpaKOHBEPCTBA.

— AstoHoMHI HagBoAH1 KoMmiiekeu (USV): BiTpo-coHsiuHI aBTOHOMHI anapaTu
(mampukian, Saildrone) 13 HAyKOBUMH €XOJIOTAaMHU 3AIMCHIOIOTH Oe3nepepBHUN
MOHITOPUHI OlomacH ixTiopayHu O€3 BUKH[IB IIKIJUIMBUX PEYOBUH Ta 0€3 HIymy
xonoBux rBUHTIB (Ganie et al., 2025).

HopMaTuBHO-IpaBOBHII aHAMI3 Ta PeKMMHI BHKJIMKHM peryJlOBaHHSA B
Ykpaini. MixHapoaHO-IpaBOBUN BUMIpP €KCIUTyaTalii Oe3MiJIOTHUX KOMIUICKCIB
ctukaerbed 3 komizisimu Konsenii OOH 3 mopcebkoro nmpasa (UNCLOS) 1982 poky,
sKa HE BHU3HAYA€ YITKOrO MPABOBOI0 crarycy aBToHOMHuUX Iuargopm (UAV, AUV,
USV) sk cyaen a0o HayKOBUX TIpWIadiB, a TMPOBEACHHS IXTIOJOTIYHUX Ta
rigporpadiuHuX JTOCTIIHKEHb Y BUKIIOUHIN €KOHOMIUHIHM 30H1 MOTpedye monepeaHbol
sroau npubdepexHoi nepxkasu 3a cT. 246 UNCLOS. HoBa Yroma npo 30epexeHHs
010p13HOMAHITTS 3a Mekamu HarioHanbHOI opucaukiii (BBNJ 2023 p.) ctumyitoe
3aJIy4eHHS 1HHOBAIlIMHUX JUCTAHIIMHUX TEXHOJOTIH, IPOTE BUMArae BiIKpUTOCTI Ta
BepHudiKaIlii HAayKOBUX METaIaHUX.

B VYxkpaini 6a3oBuii craryc 6e3ninoraux nosiTpstHux cyneH (BI1C) 3akpimieno m.
23 cr. 1 IloBiTpsiHOro Konekcy VYkpainu. [lopsaok ekcrulyaTtamii MOBITPSHOIO
npocTopy JeranizoBaHo moctaHoBoro KaGinery MinictpiB Ykpainu Ne 954 «Ilpo
3arBep keHHs [10n0XkeHHsI PO BUKOPUCTAHHA MOBITPSHOTO IPOCTOPY YKpaiHW» Ta
ABianifHUMU TpaBuigaMu Ykpainu (Haka3 JlepkaBiacnyx6u Ta MinoO6oponu Ne
430/210), ne nyst JerKux JpoHIB Macoro 10 20 Kr BCTaHOBJIEHO 0a30Bi1 JIIMITH: BUCOTA
mo 120 M Ta npsma BuguMicth (VLOS). PazoM 13 TuM, B yMOBax BOEHHOTO CTaHy
BukopuctanHs 1mBUIbHUX BIIJIA  wajg Tepurtopieto  YkpaiHHM  KaTeropuyHO
3a00pOHEHO, a KOOPAMHAIIIIO TOJILOTIB 31 CHIOE BUKIIIOUHO ['enepanbuumii mrad 3CY.
PuGooxoponHi maTpyii 3MyIIE€HI 3aBYaCHO TOTO/KYBAaTH MapIIPyTH BHIBOTIB 3
BIMCHKOBUMH QJIMIHICTpAIIsIMU Ta BINCLKOBUM KOMaHIyBaHHSM, 110 YHEMOKJIUBITIOE
OTIepaTHBHE pearyBaHHs Ha ParTOBI BIWJIA3KH OPaKOHBEPIB.

13 mumas 2023 poxy yxBasieHo 3akoH Ykpaiau Ne 3232-1X, skuM mpaBoOXOPOHHI
opranu (momimis, Hamreapnis, CBY, JlepxnpuxopaoHcinyx6a)  HamiIeH1
NOBHOBAXEHHSIMU LI0JI0 PAI10EIEKTPOHHOIO MPUIYIIEHHS Ta 30UTTS O€3MIJIOTHUKIB-
nopymHukiB (cT. 42, 46 3akony Ykpainu «llpo Haumionaneny mnomimito»). [Iporte
opranu JlepxpubareHTcTBa TakKMX MOBHOBaXKE€Hb He oTpuMmaiu. KpiMm Toro, anami3
JepaBHOI CHCTEMH MOHITOPHUHTY JOBKULIS 3aCBiMYy€ CYTTEBY pPETYISTOPHY
NPOraJiMHy: ypSJIOM JOCI He 3aTBepipkeHo mnepeadauyeHi 3axkoHoMm Ykpainu «IIpo
pubHE rocroaapcTBO, MPOMHUCIOBE pUOATBLCTBO Ta OXOPOHY BOJHHUX OlopecypciBy»
MiJ[3aKOHHI HOpPMAaTHBHI akTU — [lopsAmok 37iHCHEHHS AEP>KaBHOTO MOHITOPUHTY
3amaciB BogHUX O6iopecypcis Ta [lopsinok 3/1ilicHeHHS Iep>KaBHOTO MOHITOPUHTY CTaHy
puborocnogapchbkux BOAHUX 00'ekTiB. Ha BigMiHy Bim MAPO3ALIIB MOMII, 1€
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BIIpOBapkeHO HOpMH HanexHocTi BAC Ta IHcTpykuito 3 ¢orto- 1 Bigeodikcarii,
1HCTIEKTOPHU prOOOXOPOHU T030aBICHI BIJIOMUYOTO TTOpsKY podoTu 3 BITJIA.
Emnipuunuii 0oceio ma npouyecyanvni eumozu 00 OOnycmumocmi uyugppoeux
ookasie. Ilpaktuka 3actocyBaHHs BIIJIA KuiBCbkMM puUOOOXOPOHHMM MaTpyJieM
Hepxpubarenrctea Ha J{Hinpi Tta KuiBcbkOMYy BOJOCXOBHINI 3aCBIAYMIIA BHCOKY
e(eKTUBHICTh KBaJpokonTepiB (30kpema moaenend DJI Air 2S) na Bucorax g0 100 m y
paxiyct g0 18 kM. JIpoHu 3a0e3neuyroTh BUSABJICHHS 3a00POHEHUX MOHOHHUTSHUX
CITOK, €JICKTPOBY/IOK Ta CXOBAaHUX Yy TUTABHAX OPaKOHBEPCHKUX YOBHIB, 3201aKYIOUN
najbHe Ta MiHIMI3yrOouH 4yac peiay. [Ipore mig yac po3risay cyqaoBux crpas (cT. 85,
85-1 KYnAIl, cr. 249 KK VYkpainu) neHTpalibHOIO MpoOJIeMOI0 € MpoliecyaibHa
JOTIYCTUMICTh BiJICO3aIUCIB K eNeKTpOoHHMX JoKa3iB (cT. 251 KYnAIl, ct. 99 KIIK
VYkpainn) (3axapko ta iH., 2024).

Jlns  3amoOiraHHs BH3HAHHIO JIOKAa3iB  HEJAOMYCTHMHUMHU  CHOPMYJIHOBAHO
CTaHJapTU30BaHUM JaHIIOT 30epekeHHs qoKka3iB (Chain of Custody)(Tabum. 1):

Tabmuug 1. CtangapTU30BaHUH JIAHIIOT 30€peKEeHHS TOKa31B

IIpouecyanbn O06oB'si3K0BAa J1ifl iHCIIEKTOpa IIpouecyanbuuii pusuk y pasi
Wil KpuTepiit prOOOXOPOHH MOPYILICHHSA
InenTudikariss | BHeceHHs 10 MPOTOKOIY MOBHOI HA3BU BusnaHHs 10oKa3y
TEXHIYHOTO mozneni BITJIA, 3aBoacekoro Homepa, HEIOIYCTUMHUM 4Yepe3
3aco0y XapaKTEPUCTHK KaMepH Ta cepTU(IKaTIB 3aCTOCYBaHHS
BianoBigHOCTI (3axapko Ta iH., 2024). HecepTH(dikoBaHOTO 260
HEBCTAHOBJICHOTO 33aC00Y.
[imicHICTB dikcarris cepiiiHoro HOMepa SD-kapTH, BinxuieHHs Bile03anucy cyaom
HOCIs NaKyBaHHS IEPBUHHOTO HOCISl Y HOMEPHUH | Yepe3 HEMOKIIMBICTh
iHpopMmarrii ceii(p-makeT Ta T0IydeHHs OpPUTIHATY 10 CIPOCTYBAHHS CTOPOHHBOT'O
cipasu (3axapko Ta iH., 2024). BTPYYaHHsI TA MOHTaXYy.
Bepudikamiss | Po3paxyHOK KOHTPOJIbHOI XeII-CyMHU HemoxuBicTh cripocTyBaHHS
ABTEHTUYHOCT1 | Bimeodaiiny (anroputmu SHA-256 a6o 3asB 3aXUCTY II0JI0
(xemryBanusa) | MDS5) oapa3sy micist MOJbOTY Ta danscudikarii ado renepaii
3a3HavyeHHs xemry B akTi ([TonyHiHa, BiJICO IITYYHUM IHTEJIECKTOM.
Konomis, 2025).

I'eonpocropoBa | 30epeeHHs IEPBUHHUX METaTaHUX HenoBeneHicTh hakTy BUNHEHHS
Ta 4yacoBa (EXIF): Tounux koopauHat GNSS, BUCOTH | IPaBOMOPYLIEHHS caMe B MeXax
TIPUB'sI3Ka Ta CHHXPOHI30BaHOTO CYITyTHUKOBOT'O 3aXHMCHOI aKBaTopii un

yacy UTC (3axapko Ta iH., 2024). HEPECTOBUIIIA.
3acTocyBaHHS O€3MUIOTHUX aBlalliiHMX 1 HAJBOJHHUX KOMILJIEKCIB

0e3aJIbTepHATUBHUM 1HCTPYMEHTOM MOJIEpHi3allii 1XTiojgoriyHoro Harmany. Jus
YCYHEHHS  BHUABICHHX  HOPMAaTHBHO-NIPABOBHX Ta  MpoLEAypHUX  Oap'epiB
IPOIOHY€ETHCS:

1. 3aiiicauTi po3poOKy Ta MPUUHATTA Ha BUKOHAHHS 3akoHYy Ykpainu «IIpo
puOHE rocrnoAapcTBO, MPOMUCIOBE pUOATIBCTBO Ta OXOPOHY BOJIHUX OlopecypciBy Ne
3677-VI nig3akoHHUX akTiB - [TopsiiKy 311HCHEHHS 1epKaBHOTO MOHITOPUHTY 3aaciB
BoAHUX OiopecypciB Ta [lopsiaky 31IHCHEHHS JEp:KaBHOTO MOHITOPUHIY CTaHy
puborocnoapchbKux BOAHUX 00'€KTIB, 13 3aKPIIUICHHSIM IpaBa BukopuctanHs BITIA,
USV Ta akycTHYHMX KOMIUIEKCIB AUCTAHLIHHOIO 30HIyBaHHS;
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2. 3aTBepANTH BimoMYy [HCTPYKIIit0 13 3aCTOCYBaHHS MOCAJOBHUMH OCOOAMH
opraHiB puOOOXOpPOHH OE3MITOTHHUX JITATHPHUX anapariB 1 TEXHIYHUX 3ac00iB (OTO- 1
BieoQiKcalli Mg 4Yac 3IIMCHEHHS HarisAy, perjJaMeHTYBaBIIM BHMOTH [0
cepruikallii TEXHIKM Ta ONeYaTyBaHHs HOCI{B 1H(pOpMAILii;

3. po3pobuTu CIIPOLIEHUI aJITOPUTM ONEPATUBHOIO MTOT'OJI>KEHHS
MOHITOpUHTOBUX NONbOTIB BIIJIA opraniB puO0OXOpoHM HaJI BHYTPIIIHIMU
BOJOWMAaMHM, PO3TAIIOBAHUMM 11032 MEKaMHU OOMOBHX il Ta peKUMHUX BIHCHKOBHUX
00'€KTIB;

4. npuckoputHu imMiuieMeHTarito perinameHTiB €C 2019/945 ta 2019/947 mono
BU3HAYEHHS KaTeropi excruryaTallii 0e3miJOTHUX CYJIeH («BIIKPHUTAY, «CIICIiaIbHAY,
«ceptrdiKoBaHay);

5. po3pobuTu HayKOBO-METOIUYHI pexkoMeHaarli 1010 dbikcartii
IpaBOIOPYIIEHb Ha BOAOWMAax Ta OOOB'S3KOBOTO PO3paxyHKy XelI-CyM LU(POBHUX
daiinie  (SHA-256) mns 3abesnedenHs ix Oe33amepedyHoi JOMYCTUMOCTI SIK
€JIEKTPOHHUX JIOKA3iB y CyJax.
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REGULATION OF INNOVATIVE METHODS FOR AQUATIC AREA
MONITORING: INTERNATIONAL EXPERIENCE AND LEGAL
FRAMEWORK FOR THE USE OF UAVs, PHOTO AND VIDEO
RECORDING TO DETECT POACHING AND FISHERIES REGULATION
VIOLATIONS

The paper examines innovative approaches to monitoring aquatic areas for
detecting poaching and violations of fisheries regulations. The potential of unmanned
aerial vehicles (UAVs), unmanned surface vehicles (USVs), and remote photo and
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video recording systems for fisheries protection is analyzed. International experience
demonstrates the effectiveness of integrating drones with optical, infrared, satellite, and
artificial intelligence technologies. Particular attention is paid to the challenges of using
UAVs in Ukraine under martial law, as well as to the legal and procedural requirements
for recognizing digital video recordings as admissible evidence. A standardized chain
of custody for digital evidence is proposed, including identification of technical
equipment, preservation of original data, verification of file authenticity, and geospatial
and temporal metadata recording. Recommendations are formulated to improve the
regulatory framework and establish standardized procedures for the use of unmanned
systems in fisheries monitoring and enforcement.
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TPAHC®OPMAILISA MIPOMUCJOBOI IXTIO®AYHHU JJHITPOBCHKOI'O
BOJOCXOBHUIIIA B YMOBAX BOEHHOTI'O IIEPIOAY TA 3MIHUA
PUBOI'OCIIOJAPCBKOI'O HABAHTAXKEHHA

JainpoBchke  (3amopi3bke)  BOJOCXOBHINE €  OJHUM 13  KIIIOYOBHUX
puOOTOCTIOAPCHKUX BOAHUX O0’€KTIB cepeHhol YacTwHHM Kackamy JHimpa. Ilicms
pyiinyBanHs KaxoBcekoi I'EC 1 BTpatn KaxoBChKOro BOJIOCXOBHILA HOTO 3HAUYECHHS
Uist  30epeXeHHsT Ta MPOMHUCIOBOTO BHUKOPHCTAaHHS BOJHUX OlopecypciB
[TpuaHITPOBCHKOTO PETiOHY CYTTEBO 3pocio. BogHowyac y cydacHWX yMOBax CTaH
IPOMHUCIIOBO] 1XTIopayHH (HOPMYEThCA MiA A0 KOMIUIEKCY YMHHHKIB: OaratropiyHoi
eBTpoddikarii, Tpanchopmarliii JiTopalii Ta HEPECTOBHII, KOJIUBAHb T1APOJOTIYHOTO
pEXKUMY, aHTPOIIOTEHHOTO 3a0pYyJIHEHHS, KJIIMAaTUYHUX 3MiH, a 3 2022 p. — Takox
Oe3mocepeIHIX 1 OMOCEePeIKOBAaHUX HACHIAKIB BOEHHUX 1. BaxkMBUM 101aTKOBUM
YUHHUKOM CTaja pi3Ka 3MiHA 1HTEHCHUBHOCTI MPOMHUCIY, IO CTBOPHJIA CBOEPIIHUIA
IPUPOAHUI EKCTIEPUMEHT JIJISl OI[IHKH PEaKilii MpOMHUCIOBUX MOIMYJISIIA HA TAMYACOBE
3HIDKEHHSI €KCIUTYaTalliifHOTO HaBaHTaKEHHSI.

Metoro poGotu OyJi0 OIIHWUTH 3MIHH CTPYKTYpH TMPOMHCIOBOI I1XTiopayHH
JuimpoBchkoro BomocxoBumia y 2021-2024 pp., mpoaHaiizyBaTH CTaH OCHOBHHUX
IPOMHUCIIOBUX TIOMYJIAIIN KOPOMOBUX PHO Ta BU3HAYMTH HAMNPSIMH aJalTHUBHOTO
YIOPABIIHHS iX 3aMacaMu B YMOBax HECTaOUIBHOTO MPOMMCIOBOIO HABAaHTAKEHHS.
HocnimpxkeHHs: BUKOHyBaiu y 2021-2025 pp. Ha TppOX peNpPe3eHTATUBHUX AUISHKAX: Y
[EHTpaJIbHIM YaCTHHI BOJIOCXOBUIIA HIbkYe M. J{Himpo (paiion Big c. Ctapi Kogaku 1o
c. Bonoceke Ta rupna p. Mokpa Cypa), y HIKHIN yacThHI 1o0au3y c. BilickkoBe 1 c.
Mukinbcbke-Ha-J{ninpi ta B Camapcekiit 3aromi (paiion c¢. OjuHKIBKa 1 C.
HoBoceniBka). IxTionmoriunmii matepian OTpPUMYBald TiJi Yac KOHTPOJBHUX,
IPOMHUCIIOBUX 1 MaJIbKOBHUX JIOBIB. KOHTPOJIBHI JIOBU MPOBOJMIN HAOOPOM CTABHHMX
3s10pOBUX CITOK 13 KpOKOM Biuka 38—120 mMwm; 3aranbHe IOCIHIIHE 3yCHILISE CTAHOBUIIO
1400 ciTkozni6. MacoBi BuMiproBaHHsS BUKOHAHO 17151 18 076 ex3eMIusipiB pul, MOBHUN
Olostoriunuit anami3 — s 2450 exzemiuisipiB. OCHOBHUMH MOJICIBHUMU BUJIaMH OYJIH
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niTka 3BuvanHa Rutilus rutilus, nam Abramis brama, cazan Cyprinus carpio Ta
Kapacsk cpibmsacrtuii Carassius gibelio.

JIist OLIHKM BIATBOPEHHS BpPAXOBYBAJIM PE3YJbTaTH MaJbKOBHX OOJIOBIB Ha
CTaHAAPTHUX MIUIKOBOJHUX JUISHKAX; BIJHOCHY YHCEIBHICTH MOJIOJI BHpa)XKald B
ek3./100 m?. Ctan 3amaciB OIIHIOBAJIM 3 ypaxyBaHHAM ()aKTUYHOTO MPOMHUCIOBOTO
BUJIOBY, IPUPOIHOT Ta MPOMHUCIOBOI CMEPTHOCTI, IOTIOBHEHHS 1 BarOBOT'O MPUPOCTY.
3araibHy CMEPTHICTh BHU3HA4Yald 3a KPUBUMHU YyIOBY BIKOBHX KIAaciB 13
BUKOPHCTAHHSM HATypajJbHUX JIOTapH(PMIB YHCEIBHOCTI Ta PErpeciiHOro aHamizy.
Takuil miaxiJg J03BOJUB OJHOYACHO OIIIHUTU PEAKIII0 TMOMYyJSIid Ha 3MiHY
IIPOMHUCIIOBOTO MIPECY Ta iX MOTEHIIIaJ 10 BiTHOBJICHHSI.

JlnHaMmika IpOMHCIIOBOTO BUJIOBY Y BOEHHHUH Mepioj1 OyJiia pi3ko HEPIBHOMIPHOIO.
V¥ 2021 p. y JninpoBcbkoMy BogocxoBuili Buiayueno 1078,25 T Boguux 6iopecypcis,
tomi sk y 2022 p. — mume 140,504 T, ToOTO Maiike y BiciM pa3iB MEHIIE.
PuGonpoaykTuBHICTh BiNMoOBigHO 3HU3MIacsa 3 26,3 go 3,42 kr/ra. Y 2023 p. 3a
YaCTKOBOTO BIJHOBJICHHSI MPOMHKCIIOBOI MisUIBHOCTI BWJIOB 3pic A0 729,084 T, a
pubonpoaykTuBHICTh — 10 17,24 kr/ra. OTxe, nagiHHsa odiniiiHux yioBiB y 2022 p.
BIJ10Opakajo HacaMIiepes aJIMiHICTPaTUBHO-0€3MIEKOBE OOMEXEHHS TPOMHUCITY, a HE
pi3Ke CKOpO4YeHHs OloyioriyHoro pecypcy. HaBnaku, 3HUKEHHS NIPOMHUCIOBOI
CMEPTHOCTI CIPUSIIO HAKOMMYEHHIO CTapIIUX BIKOBUX TPyl 1 (POPMYBaHHIO pe3epBY
OiomacH, 110 MPOSIBUIOCA Y MiJABUIICHHI YHCEIBHOCTI Ta Macu puO y KOHTPOJBbHHUX
ynoBax 2023-2024 pp. (Mapenkos, 2024).

CtpykTypa NOpPOMHUCIOBUX YIJOBIB MIATBEPIKYE MOAAIBITY TpaHChOpMAIlio
IXTIOIIEHO3Y y OiK JOMIHYBaHHSI €KOJIOTIYHO TUIACTUYHUX EBPUOIOHTHUX BH/IIB.
[IpoBigHe Mmiciie nocigae kapach cpiomsictuit. Y 2021 p. oro yactka ctaHoBmiIa 55,2
% 3aragpHOTO BUJIOBY, @ B YMOBAaX Pi3KOro CKOpo4YeHHs npomuciy y 2022 p. mocsria
80,5 %. Ilicnst BiTHOBICHHS TPOMHUCIOBOI aKTHBHOCTI YacTKa BUAY 3aJIMINAJIACS
Bucokoro: 46,3 % y 2023 p. ta 46,7 % y ciTkoBux ynoBax y 2024 p. Ius 2024 p.
HACTYMMHUMHU 3a 9acTKoro Oymu mritka (14,9 %), msam (10,2 %), mnockupka (5,7 %),
cazan (5,4 %) ta pocauHoinHi pubu (5,3 %). Taka cTpykTypa CBIIYUTH MpPO
(OopMyBaHHSI BUPAXXEHOTO «EBTPOPHOro Mpodiiato» ixTiopayHu, y IKOMY IepeBary
OTPUMYIOTh BU[M, 3JaTHI ICHYBAaTH 3a 3HAYHOI MIHJIMBOCTI KHCHEBOTO PEXHUMY,
3aMyJIEHHs, TEMIIEpaTypu Ta KopMoBUX yMOB (MapeHnkos, 2022).

Haii6inpm BupaxkeHi mporpecyrodl TeHjeHuii BctaHoBieHo mnsa C. gibelio.
[Momymstist  XapakTepusyBajiacsi TOBHOBIKOBOIO CTPYKTypOlO: camuili Oymiu
npenacTaBiieHi BikoM 3—16 pokiB, camili — 3—12 pokiB, a S1po MPOMHCIOBOT YaCTUHU
dbopmyBanu mnepeBaxkHO 4—6-piuHi ocoOuHU. KoedimieHT 3araibHOi CMEPTHOCTI
cranoBuB 0,44, mpuponnoi — 0,23. Bucokuil piBeHb NPUPOTHOTO IOMOBHEHHS
HiTBEPKYBABCS YUCENBHICTIO IILOTOMITOK Yy 2019-2021 pp. y cepeanbomy 22,15—
26,4 ex3./100 m?, mpuaomy B Camapcekiid 3atomi y 2019 p. mokaszHuk gocsaras 62,7
ex3./100 m2. KoatponsHi ynosu y 2019-2024 pp. 3anumanucs cTabiIbHO BUCOKUMU —
onmsbko 4,8-6,7 tuc. ex3. Ta 1,38-2,52 1 Ha 100 citkoai6. Po3paxyHkoBa BelMUMHA
IPOMHUCIIOBOTO 3amacy OLlHIoBaiacs npuobau3Ho y 6,0 Thc. T, a peKOMEHI0BaHUU
ob6csar BuinyueHHs Ha 2025 p. — 1500 T. Lle nae miactaBu po3riasigaTH MOCUIICHHS
I[ITBOBOTO TIPOMHUCIIOBOTO OCBOEHHS Kapacsi CpiOIICTOTO HE JIUIIE SIK TOCMOIaPChKU
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3axifl, @ ¥ SK €JIEMEHT PEryJIOBaHHS YHCEIBHOCTI JOMIHYIOYOTO BUIY-BCEIICHIIS
(IIImaraiino, 2024).

BoaHouac cran nomyssnii kapacst cpibisicTOro € MpocTOPpOBO HEOJHOPIIHUM. Y
Camapchkiii  3atoul COpMYBAIUCSA JIOKAJbHI YIPYNOBaHHA 3 YIHOBUIbHEHUMU
TEMIaMH POCTY: Y CaMHUIb BIJ3HAUYEHO 3HMKEHHS KOeQilll€eHTa BroJOBAHOCTI 3a
®ynproHoM Ha 15,2 %, a 3a Knapk — Ha 20,5 % nopiBHAHO 3 HMXKHBOIO YAaCTUHOIO
BOJIOCXOBHINA. Taka KapTHHA Y3TrOMKYETbCS 3 MPOSBAMU HIIJIbHICHO-3aJIEKHOT
BHYTPIIIHbOMONYJIALINHOI KOHKYPEHIli Ta JIOKAJIBHOIO €KOJOTIYHOTO HAIpPY>KEHHS.
Tomy nnst paitoniB MacoBoi koHimeHtpaili C. gibelio NOUINBHOIO € CEJICKTHBHA
iHTeHcHdIKaIlis BUIOBY, 30KpeMa IpiOHOBIYKOBUMHU CTaBHUMHU CITKAMH JI03BOJICHUX
napameTpiB, 110 MOXKE OJTHOYACHO 3a0€3MEeUUTH BUKOPUCTAHHS 3HAYHOTO Olopecypcey
Ta 3HU3UTU KOHKYPEHTHHUI THCK y MEKax MOIYJISIIi.

[TniTka 3BUYaiiHa 30epirae cTabinbHKUI MPOMUCIOBHI cTaH. [i BikoBa CTpyKTypa
OXOIUTIOE 3HAYHHWI Jialma30H, a OCHOBY IMOMYJIAIIi CTaHOBISATH CEPEIHHOBIKOBI
ocobunu. Y 2022 p. piBeHb OCBOEHHS PeCypCy Pi3KO 3HU3UBCS, MPOTe Bxke y 2023—
2024 pp. KOHTPOJBHI TMOKA3HUKWA CBIAYWIM TMPO BIAHOBJICHHS MPOMUCIOBOT
noctynHocti. Po3paxynkoBuii 3amac Ha 2025 p. crtaHoBuB Onuspko 1,6 Tuc. T, a
pekoMmeHaoBaHui nimiT BwioBy — 400 1. Baxmuso, mo renepaiii 2019-2020 pp.
XapaKTepU3yBaIUCS JOCTAaTHIM MPUPOJIHUM TOMOBHEHHSM, 1[0 YaCTKOBO KOMITEHCYE
BUJTYYCHHS CTAPIIMX BIKOBUX T'PYIL.

Jnis nsiia THMYacoBe 3HWO)KEHHST TIPOMECIIOBOTO HABAHTAXEHHS MaJIO OCOOJIHMBO
BUpaKeHUU e(deKT. Y JOBOEHHUWI Mepioj MOro yJIOBU NEPEBAKHO YTPUMYBAIUCS B
mexkax 60—80 1/pik; y 2021 p. BunoB cranoBuB 69,01 1,y 2022 p. — numie 3,156 T, a 'y
2023 p. micnis BiIHOBJIECHHS MpoMuciy 3pic 10 81,99 1. V 2024 p. KOHTPOJBHI YIOBH
nocsramu 1248,18 ex3. 1 1412,46 xr Ha 100 citko16. HasiBHICTH cTapMx BIKOBUX TPy
1 HaKomMYeHHs1 Olomacu micist oomexxenb 2022 p. cBiAYATh PO 3MATHICTH MOMYJISIIIi
IIBUJIKO PearyBaTH Ha 3HWKCHHS MTPOMHUCIIOBOI CMEPTHOCTI. Po3paxyHKoBa BeTMYHHA
3amacy crtaHoBmwia Omm3pko 1,0 THC. T, MO OOTPYHTOBYE MOMIIMBICTH TIOMIPHOTO
MPOMHCIIOBOTO BIITyU€HHS 32 YMOBHU TIOCTITHOTO KOHTPOJIIO BIKOBOI CTPYKTYPH.

CazaH JIeMOHCTpPYBaB IHIIY MOJElb CTiMikocTi. He3Bakatoun Ha HasSBHICTb
IIMPOKOI0 BIKOBOTO CIIEKTPA Ta HAKOMMYEHHS KPYITHUX CTAPIIEBIKOBUX OCOOMH, MOT0O
MPUPOJIHE TTOTIOBHEHHS 3aJIUIATIOCS HU3bKUM: YHCENbHICTh Mool y 2019-2023 pp.
nepeBaxHO crtaHoBuia Omu3bko 1,08-3,02 ex3./100 M2 Ile Bka3zye Ha 3aJeXHICTh
JIOBIOCTPOKOBOI CTa01IbHOCTI MPOMUCIIOBOI MOMYJIALIT BiJl IITYYHOTO BIATBOPEHHS 1
3apubneHHs. BinmoBinHo, 30UIBIIEHHS TPOMHUCIOBOTO BUJIYUYEHHS ca3aHa 0e3
napajeJbHO1 MPOoTrpaMu TOTIOBHEHHSI € HeOa)KaHUM, HaBITh 32 HASIBHOCT1 HAKOTTMYEHOT
6iomacu cTapiimx 0COOUH.

Otpumani pe3yJbTaTd CBi4YaTh, IIO BOEHHE CKOPOUYEHHS MPOMUCIOBOIO
HaBaHTaXeHHsA y 2022 p. HE COPUYUHUIO OJHAKOBOI PEakilii pi3HUX KOMITOHEHTIB
ixtiodaynu. s nsiima Ta 9aCTKOBO IUIITKH BOHO CTBOPUIIO YMOBH JIJIsl HAKOTTMYCHHS
CTapIIMX BIKOBHX Tpymn 1 pe3epBy Olomacu; uisi Kapacs CpiOisicTOro J0JaTKOBO
MOCHJIAJIOCS] JIOMIHYBaHHSI TIOMYJIAIIi 3 BHUCOKHM IPUPOJHUAM ITOMOBHEHHSM; IS
cazaHa TOJIOBHHUM OOMEXYBaJbHUM UYWHHUKOM 3alIUIIAE€THCS  HEJOCTATHS
e(EeKTUBHICTh MHPUPOAHOrO BIATBOpeHHS. OTXKe, CyyacHE yIpaBiiHHSA PUOHUMHU
pecypcamu JIHIMPOBCHKOTO BOJOCXOBHUINA Ma€ 0Oa3yBaTHUCA HE Ha YHI(IKOBAHOMY
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3HMKEHHI 200 301IBIIICHH] IIPOMHKCIIOBOTO HABAaHTAKCHHS, a Ha BUJIOBOCIICIIU(IYHOMY
nigxomi. Jns C. gibelio nominpHa iHTEHCU(DIKAIISA CEJICKTHBHOTO BUJIOBY; IS TUTITKH
Ta JIsa — [IOMIPHA EKCIUTyaTalis 3 KOHTPOJIEM CMEPTHOCTI i OMOBHEHHS; ISl Ca3aHa
— MOEJJHAHHS OIAIHOTO MIPOMUCITY 13 CUCTEMAaTUUHUM 3apuOiaeHHsIM. Takuil miaxija €
HEOOX1IHOI0 YMOBOIO 30€pexeHHs PHUOOMPOIYKTHBHOCTI BOJOWMH, MiATPUMAHHS
a0OpUTeHHMX KOMIIOHEHTIB ixTioayHu Ta aganTamii pubOOrocrnoaapchbKoro
BUKOPHUCTAHHS IO TPUBAJIUX €KOJIOTTYHUX 1 BOEHHUX PU3HUKIB.
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TRANSFORMATION OF THE COMMERCIAL ICHTHYOFAUNA OF THE
DNIPRO RESERVOIR UNDER WARTIME CONDITIONS AND CHANGING
FISHING PRESSURE

The study assessed changes in the commercial ichthyofauna of the Dnipro
Reservoir during 2021-2024 under a sharp wartime reduction and subsequent partial
recovery of fishing pressure. Field data included 1,400 net-days, measurements of
18,076 fish and full biological analyses of 2,450 specimens, with roach, bream, common
carp and Prussian carp as the main model species. Commercial catch decreased from
1,078.25 t in 2021 to 140.504 t in 2022, while lower fishing mortality promoted the
accumulation of older age groups and biomass in several populations. Prussian carp
remained dominant and showed high recruitment, a broad age structure and a stock of
about 6.0 thousand tonnes, supporting more intensive selective harvesting. Roach and
bream were generally stable, whereas common carp was constrained by low natural
recruitment and remained dependent on stocking. Fisheries management should
therefore combine selective regulation of Prussian carp, moderate exploitation of native
stocks, recruitment monitoring and artificial replenishment of common carp.
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ANGUILLICOLOIDES CRASSUS (NEMATODA: ANGUILLICOLIDAE)
INFECTION IN THE EUROPEAN EEL ANGUILLA ANGUILLA FROM THE
CURONIAN LAGOON AND BALTIC COASTAL WATERS

The invasive swim-bladder nematode Anguillicoloides crassus (Kuwahara, Niimi
& Itagaki, 1974) Moravec & Taraschewski, 1988 is an important biological stressor
that may impair European eel Anguilla anguilla (Linnaeus, 1758) survival and
spawning migration (Kennedy, 2007). We examined infection in 200 eels collected
during 2023-2025 from the freshwater Curonian Lagoon (CL; n = 159) and brackish
Baltic Sea coastal waters (BS; n = 41) in Lithuania. The study assessed whether
infection status and nematode abundance were associated with sampling locality,
individual freshwater-use history and host-related characteristics.

Pre-adult and adult nematodes were collected from the swim-bladder lumen.
Prevalence (P,%), intensity (I) and mean abundance (MA) were calculated; binomial
and negative binomial generalized linear models (GLMs) were used to assess the
association of A. crassus infection probability and abundanve with sampling locality
and host-related factors (age, body length, body condition indices, muscle fat content).
Age, origin (naturally recruited or stocked) and duration of freshwater habitat use were
identified using otolith microchemical analysis of Sr:Ca ratios. Freshwater habitat use
was considered as the proportion of freshwater-associated signatures (Sr:Ca<0.224) in
the otolith.

Overall, 127 of 200 eels were infected (P=63.5% in the combined sample).
Infection differed markedly between localities. In CL the nematode infected the
majority of examined hosts (P=74.2%; MA=8.19), whereas eels from BS demonstrated
substantially lower infection levels (P=22.0; MA=0.46). GLM analysis indicated that
sampling locality remained the only predictor consistently associated with both
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infection status (p<0.01) and nematode abundance (p<0.01), considering the host
characteristics included in the models. Eel origin, age, body length, body condition
indices and muscle fat content showed no statistically supported associations with
infection.

In the combined eel sample, a higher proportion of freshwater-associated otolith
signatures (Sr:Ca<0.224) was significantly associated with both higher infection
probability (p<0.01) and nematode abundance (p<0.01). However, these associations
were not retained after sampling locality, age and body length were included in the
models.

We therefore conclude that in the combined host sample, eels with comparatively
longer exposure to freshwater habitats were more likely to acquire 4. crassus infection
and harboured more nematodes. Nevertheless, the sampling locality was found to be
the main factor consistently related to both infection probability and parasite
abundance. The observed difference between eel infection in CL and BS suggests that
the nematode transmission is primarily related to habitat-level environmental and
ecological processes rather than by the individual host characteristics. Anguillicoloides
crassus 1s generally considered to be adapted to freshwater and brackish environments,
as salinity levels above 8—10 PSU act as a critical barrier, reducing the survival of the
nematode’s free-living larval stages (Sveddng, 1996). Thus, substantially lower
infection levels in BS coastal zone might be, at least partially, related to its relatively
higher salinity (average salinity at the sampling site is about 6 to 7 PSU) compared to
freshwater conditions in CL. At the same time, CL may provide more favourable
conditions for nematode transmission (e.g. optimal temperature, freshwater conditions,
availability and density of intermediate and paratenic hosts) and thus increase eel
susceptibility to infection.
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OPTIMIZED RAPESEED PROTEIN AS A SUSTAINABLE ALTERNATIVE
TO FISHMEAL IN AQUACULTURE FEEDS: BIOCHEMICAL
FRACTIONATION AND DIGESTIVE PHYSIOLOGY

As the world’s demand for aquatic food continues to surge, aquaculture is rapidly
transforming from a complementary food-production sector into a cornerstone of
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global food security. By 2030, aquaculture is expected to supply approximately 60—
70% of the fish consumed worldwide, highlighting its pivotal role in meeting growing
nutritional demands while reducing pressure on wild fish stocks (FAO, 2020; Hua et
al., 2019). Fishmeal has in the past been used as a high-quality protein source due to
its favorable amino acid profile and high nutritional value. Yet, behind this remarkable
growth lies a critical challenge on expanding aquaculture without intensifying its
dependence on finite and environmentally costly feed resources. Given the limited
ability of capture fisheries to expand and the growing pressure on marine resources,
there i1s a need for alternative protein sources that are nutritionally effective,
economically competitive and environmentally sustainable (Hua et al., 2019).

Of the plant-based alternatives, rapeseed (Brassica napus) stands out as especially
promising since it is extensively grown in Europe and yields protein-rich by-products
after the oil has been extracted. Rapeseed protein products have shown great potential
in the field of aquaculture nutrition. Yet their use, especially in carnivorous species like
Rainbow Trout (Oncorhynchus mykiss), is still limited by anti-nutritional factors and
structural elements. Glucosinolates, phytic acid and various other compounds, along
with the soluble and insoluble non-starch polysaccharides, can have a negative impact
on nutrient utilization, digestive physiology and growth performance (Deng et al.,
2021; Kaiser et al., 2022). Earlier research has shown that even when rapeseed proteins
are highly purified they do not necessarily eliminate all the nutritional limitations, thus
underscoring the need to understand the relationship between protein processing, its
physicochemical properties and digestive performance (Kaiser et al., 2021).

The project OpRaVAF (Optimiertes Rapsprotein zum vollstindigen Austausch
von Fischmehl) looked into whether rapeseed protein could be improved by making
targeted modifications in order to increase its suitability as a substitute for fishmeal. It
was funded by the German Federal Ministry of Education and Research (BMBF) as
part of the 'Ideas Competition — New Products for the Bioeconomy' (IBO) programme
and ran from October 2022 to September 2023. Hochschule Hof led the project in
cooperation with Pilot Pflanzenoltechnologie Magdeburg e.V. (PPM) and Fraunhofer
IMTE in Biisum. Its main aim was to develop rapeseed protein that had better
nutritional quality and digestibility while at the same time examining the economic,
regulatory and technological conditions needed for a later feasibility study.

The project was divided into three closely linked phases. In the first phase, which
was carried out by PPM Magdeburg, rapeseed protein fractions were produced and
analysed. Special attention was paid to the two main storage proteins, Cruziferin, a
high-molecular-weight globulin which has relatively low solubility following
isoelectric precipitation, and Napin, a low-molecular-weight albumin that is highly
soluble in water. To take advantage of these differing biochemical properties, an
aqueous extraction was carried out together with a controlled pH adjustment, selective
precipitation and membrane filtration. The resulting protein fractions were analysed
for their crude protein content, starch and fibre contents, Protein Dispersibility Index,
solubility and zeta potential.

In Phase 2, which took place at Fraunhofer IMTE, the biological performance of
the resulting protein fractions was assessed through an in vivo digestibility study
lasting 14 days using juvenile Rainbow Trout (about 80 g). The experimental diets
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consisted of one-third rapeseed protein preparation and two-thirds of the basal diet.
The fish were kept in a recirculating aquaculture system under controlled water quality
conditions, and the digestibility of protein and energy was calculated from the
composition of the feed and the faeces. This stage provided a direct link between the
biochemical characteristics of the processed proteins and their physiological use by the
fish.

Phase 3, which was coordinated by Hochschule Hof, dealt with the transition from
laboratory development to actual implementation. It included scientific and market
research on competitive pricing, customer requirements, EU feed regulations and
intellectual-property issues, and also identified possible industrial partners for a later
feasibility stage. Thus, the project integrated biochemical processing and nutritional
evaluation with an economic and regulatory evaluation rather than considering feed
performance separately from commercialization.

The protein concentrates obtained as a result of the fractionation process had a
crude protein content ranging from 73.3 to 83.8 per cent, together with a substantial
reduction in the amounts of residual starch and dietary fibre. Cruziferin had only
limited solubility when the conditions were acidic or neutral, while Napin retained high
solubility over a wide pH range. The zeta-potential measurements showed a tendency
for particle aggregation under neutral conditions, but this did not have any effect on
feed processing or on the integrity of the pellets. Although high concentrations of
Napin led to surface activity and foaming during dispersion, extrusion performance
was not adversely affected.

In addition to the nutritional findings, the project has laid an important
groundwork for future development. Rapeseed protein concentrate is already
acknowledged in the EU feed material framework, and the project looked into
intellectual property conditions as well as identifying JURA + pH Mineralien e.K. as
an industrial partner for further development.

OpRaVAF is changing the thought about sustainable aquafeed proteins. Instead
of just replacing one protein source with another, it's looking at how to design new
proteins from local resources. The project combines biochemical fractionation, protein
functionality, processing conditions, and digestive physiology to turn an unused
agricultural by-product into a high-quality ingredient for aquaculture nutrition. By
doing this, OpRaVAF is bridging the gap between recovering resources and improving
nutritional performance.

The OpRaVAF approach will help develop new, locally sourced aquafeed
proteins on a larger scale. In the end, OpRaV AF is contributing to a bigger shift towards
aquaculture systems that are circular, resilient, and use resources efficiently. This
means that the feed of the future will not only be nutritious but also made from
resources we already have, reducing waste and promoting sustainability.
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EVALUATION OF SOLAR-ACTIVATED PHOTOCATALYTIC MATERIALS
FOR MICROBIAL REDUCTION IN AQUACULTURE WATER TREATMENT
SYSTEMS — A PRELIMINARY INVESTIGATION

The future development of aquaculture requires production systems that combine
high productivity with reduced environmental impacts and efficient resource
utilization. Conventional aquaculture systems are often characterized by intensive
interaction with surrounding ecosystems, high water exchange rates, and potential
nutrient emissions. Although these systems enable cost-effective production,
increasing environmental requirements and water availability challenges demand new
approaches for improving water quality management. In contrast, recirculating
aquaculture systems (RAS) allow high production intensity with significantly reduced
water consumption but require considerable investment costs and continuous energy
input for pumping, filtration, and water treatment.

A major challenge in the transition towards more sustainable aquaculture systems
is therefore the development of energy-efficient technologies that enable improved
water hygiene and partial water reuse without substantially increasing operational
costs. Solar-driven photocatalytic processes represent a promising approach because
they utilize renewable irradiation to activate materials capable of generating reactive
oxygen species, which may contribute to microbial reduction.

Within the research project WASABI, conducted at the Institute for Sustainable
Water Systems (inwa) at Hof University of Applied Sciences, innovative water
treatment approaches for sustainable aquaculture applications are investigated. The
project aims to develop a container-based water treatment system combining different
technologies for microbial control and water quality improvement. The present study
focuses on the preliminary evaluation of a photocatalytic material provided by an
industrial partner for solar-activated microbial reduction.

Since previous investigations frequently rely on artificial irradiation sources such
as LEDs, this study investigates the transfer of laboratory irradiation conditions
towards realistic natural solar radiation. Three experimental scenarios are evaluated:
(1) direct solar irradiation under cloudless conditions, (ii) reduced solar irradiation
under cloudy conditions, and (ii1) absence of solar irradiation as a control treatment.

Microbial reduction is investigated using cultivation-based methods. Water
samples are inoculated and applied onto agar plates, allowing the determination of total
colony-forming units after treatment. The experimental design enables the assessment
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of whether observed microbial reductions are associated with photocatalytic activation
by solar irradiation.

The study provides the scientific basis for further development of solar-driven
water hygiene technologies for aquaculture applications. The results will contribute to
the development of energy-efficient and partially closed aquaculture systems by
improving water reuse potential and reducing dependence on energy-intensive
treatment processes.

Introduction. Aquaculture represents one of the fastest-growing food production
sectors worldwide and contributes increasingly to global protein supply. Future
expansion of aquaculture requires innovative production systems that combine
economic feasibility with ecological sustainability. Maintaining high water quality is
one of the most important factors influencing fish health, productivity, and operational
stability.

Traditional aquaculture systems, including pond-based and flow-through systems,
often rely on continuous interaction with natural water resources. While these systems
can achieve cost-efficient production, increasing production intensity and
environmental regulations highlight challenges related to nutrient discharge, pathogen
management, and water availability.

Recirculating aquaculture systems (RAS) provide an alternative approach by
enabling intensive production with substantially reduced water consumption. However,
RAS technologies require complex technical infrastructure, including mechanical and
biological filtration, oxygen management, pumping systems, and additional water
treatment technologies. These processes result in increased investment requirements
and continuous energy consumption.

Between traditional aquaculture and fully developed RAS technologies, there is a
need for intermediate solutions that improve environmental performance while
maintaining economic feasibility. Particularly, technologies with low operational
energy demand and limited additional running costs are required to support the
transformation towards partially closed aquaculture systems.

Microbial control is a central aspect of sustainable aquaculture development.
Conventional approaches such as chemical treatment or energy-intensive disinfection
technologies may conflict with the goal of resource-efficient production. Photocatalytic
processes offer a promising alternative because they use irradiation energy to generate
reactive oxygen species capable of reducing microorganisms and degrading organic
compounds.

However, many studies investigating photocatalytic materials are performed
under controlled laboratory conditions using artificial light sources. The transfer of
these findings towards realistic solar irradiation conditions remains an important
research challenge.

The research project WASABI addresses this challenge by developing a solar-
driven container-based water treatment concept for aquaculture applications. The
project investigates whether innovative treatment technologies can contribute to
microbial control and improved water reuse while minimizing operational energy
requirements.
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The present study focuses on the first laboratory phase of WASABI and evaluates
the influence of natural solar irradiation on the performance of a photocatalytic
material.

Materials and Methods. A photocatalytic material developed for air and water
purification applications was provided by an industrial partner. Within WASABI, the
material is evaluated regarding its suitability for solar-driven microbial reduction in
aquaculture-related water treatment systems. The industrial partner remains
anonymous.

The experimental approach is designed to compare photocatalytic activity under
different natural irradiation conditions. Based on irradiation parameters reported in
scientific literature, previous laboratory conditions using artificial light sources are
adapted to current solar radiation conditions.

Three irradiation scenarios are investigated:

1. Direct solar irradiation under cloudless conditions representing maximum
solar energy availability.

2. Solar irradiation under cloudy conditions representing reduced natural
irradiation intensity.

3. Dark control conditions without solar irradiation to distinguish photocatalytic
effects from non-irradiation-related microbial changes.

The experiments are performed under laboratory-controlled conditions. Water
samples are inoculated and exposed to the respective treatment conditions. Microbial
reduction is evaluated using cultivation-based analysis. Samples are transferred onto
agar plates and total colony-forming units are determined.

The experimental design focuses on establishing the relationship between solar
irradiation availability and microbial reduction efficiency. The obtained data will
provide the basis for subsequent optimization of treatment parameters and integration
into a container-based demonstration system.

WASABI concept and future development. The current investigation represents
the first development phase of the WASABI project. The long-term objective is the
establishment of a container-based water treatment system for sustainable aquaculture
applications.

Besides photocatalytic processes, additional technologies are investigated within
WASABI, including electrochemical treatment approaches using diamond electrodes
and electrophoretic processes. The combination of different treatment principles aims
to identify suitable approaches for microbial control, water hygiene, and improved
water reuse.

The integration of solar-driven processes offers the possibility of reducing
operational energy demand compared with conventional water treatment technologies.
Particularly for aquaculture systems where pumping and continuous treatment
processes represent significant cost factors, energy-efficient approaches may contribute
to improved economic competitiveness.

By improving water reuse and reducing environmental impacts, WASABI aims to
support the transition from traditional aquaculture towards partially closed and modern
circular aquaculture systems. The developed approach combines technological
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innovation with practical applicability and contributes to sustainable aquatic food
production.
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GERMAN-UKRAINIAN COOPERATION FOR RESILIENT WATER
SYSTEMS: DEVELOPING SPONGE CITY APPROACHES FOR AQUATIC
ECOSYSTEM RESTORATION

War, long-term anthropogenic regulation, and climate change have imposed
severe compound pressures on Ukrainian freshwater ecosystems. The destruction of
hydraulic infrastructure like dams, weirs, and retention structures has disrupted
hydrological connectivity, accelerated sediment mobilisation, degraded riparian
habitats, and compromised the ecological integrity of rivers and associated aquatic
biota across the southern and eastern regions of the country. Small steppe rivers
including the Konka, the Chaplynka, and the Malaya Moskovska, had already been
substantially degraded prior to 2022 through the construction of cascades of ponds and
small reservoirs that regulate 70—100 % of natural flow, suppress hydrological
connectivity, and transform formerly dynamic lotic systems into stagnating techno-
natural chains (Hapich et al., 2022). Military operations since 2022 have compounded
these pressures: the destruction of hydraulic infrastructure has released contaminants
including heavy metals and radionuclides, disrupted irrigation and drinking water
supply, and accelerated the physical fragmentation of aquatic habitats (Hapich et al.,
2024). These cascading effects call for integrated, innovative, context-adapted
restoration frameworks that integrate both ecological and engineering dimensions.

The IkoMoWa project (Integration of the "Sponge City" Concept for Sustainable
Restoration of Water Resources in War-Affected Areas of Ukraine) addressed this
challenge through structured bilateral German-Ukrainian research collaboration.
Funded under the Bavarian Programme for Initiating International Research
Collaborations, the project ran from May to December 2025 by INWA (Institute for
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Sustainable Water Systems) at Hochschule Hof in partnership with Dnipro State
Agrarian and Economic University (DSAEU). Its central objective was the
development of a practical, site-adapted model for watercourse restoration under post-
conflict conditions. Two Ukrainian water management authorities: the Regional Office
of Water Resources in the Dnipropetrovsk Region and the Basin Department of the
Zakhidnyi Buh and Sian Rivers, contributed regulatory and operational perspectives
essential to translating scientific outputs into implementable governance strategies.
The sponge city concept originally conceived and applied for urban stormwater
management in Germany, was operationalised as a transferable framework for rural
and peri-urban river restoration in war-affected Ukrainian landscapes. The approach
treats a landscape as a functional sponge: capturing, retaining, filtering, and gradually
releasing stormwater through decentralised natural mechanisms rather than
conventional hard-engineered drainage infrastructure (Kabisch et al., 2016). Three
interconnected intervention pillars were elaborated: (1) decentralised rainwater
infiltration and retention to recharge shallow groundwater, attenuate flood peaks, and
provide natural purification of surface runoff; (2) restoration of hydrological processes
for ecological functioning through re-meandering of channelised reaches, bank
stabilisation, and reconnection of floodplains; and (3) establishment of green
infrastructure corridors such as riparian buffer strips, wetland micro-habitats, and
wetland micro-habitats that provide refuge and recolonisation pathways for aquatic and
semi-aquatic fauna while simultaneously providing flood attenuation, sediment
trapping, and water quality improvement (Kabisch et al., 2016; Pauleit et al., 2017).
From an aquatic ecology standpoint, the restoration of hydrological connectivity
is paramount for fish communities in fragmented Ukrainian river systems. The massive
proliferation of artificial impoundments documented across the Dnipropetrovsk
Region has converted formerly connected river networks into chains of isolated lentic
basins, restricting seasonal migrations, blocking gene flow between populations,
limiting access to spawning and nursery habitats, and concentrating fish communities
in degraded, thermally stratified reservoirs, reducing their population resilience
(Hapich et al., 2024). Re-establishing lateral and longitudinal connectivity through the
removal or modification of barriers, coupled with the creation of structurally diverse
riparian zones (by providing allochthonous organic matter inputs, shade for thermal
regulation, bank complexity for invertebrate production), represents a foundational
strategy for recovery of native fish assemblages (including rheophilic species intolerant
of impoundment) in degraded Ukrainian river segments (Kottelat & Freyhof, 2007).
The project was structured in four sequential phases. Phase 1 (months 1-2)
compiled baseline data on the hydrological and ecological condition of target small
rivers in southern Ukraine, drawing on existing monitoring datasets held by DSAEU
and the partner water management authorities, and introduced Ukrainian participants
to sponge city principles through an online preparatory workshop. Phase 2 (months 3-
4) centred on a five-day study visit by a Ukrainian delegation comprising
representatives of DSAEU, the Dnipropetrovsk Regional Water Office, and the
Zakhidnyi Buh Basin Department, to Hof, Germany, where participants observed
operational examples of biofilter systems, natural reservoir management, and
stormwater retention infrastructure, and participated in expert seminars on integrated
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water management and green infrastructure planning. Phase 3 (months 5-7) conducted
a comparative analysis of the applicability of German sponge city approaches to
Ukrainian river conditions, with specific reference to the hydrological,
geomorphological, and contamination context of the Konka and Malaya Moskovska
catchments, and produced a joint set of site-adapted restoration recommendations.
Phase 4 (month 8) consolidated outputs, presented findings at a bilateral online closing
event, and initiated preparation of applications for international funding programmes,
primarily Horizon Europe, to enable pilot project implementation.

The key outputs include (i) a transferable methodological framework for sponge-
city-based watercourse restoration under post-conflict conditions, (ii) a set of site-
specific conceptual designs for pilot interventions in the Dnipropetrovsk region
integrating stormwater retention, reach re-naturalisation, and riparian green
infrastructure, (iii) a structured assessment of the regulatory and technical constraints
facing implementation, produced in collaboration with the partner water authorities,
and (iv) a bilateral knowledge base and partnership framework positioned to support
competitive applications to Horizon Europe and other multilateral instruments. The
project demonstrates the value of international research partnerships in mobilising
adaptive, evidence-based solutions for ecological restoration in crisis-affected regions.

The TkoMoWa project establishes that nature-based sponge city approaches
validated in Central European contexts, can be meaningfully adapted to the specific
ecological and post-conflict conditions of Ukrainian small-river systems. The
integration of INWA's water systems engineering expertise, DSAEU's deep knowledge
of Ukrainian aquatic ecosystems, and the operational experience of Ukrainian water
authorities produces outputs that are simultaneously scientifically grounded,
contextually appropriate, and administratively actionable. Continued collaboration
including planned monitoring of pilot restoration sites, will enable empirical validation
of restoration outcomes and the development of transferable guidance for broader
application across war-affected Ukrainian catchments.
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SUSTAINABLE POND AQUACULTURE THROUGH CIRCULAR
RESOURCE MANAGEMENT: ENHANCING NUTRIENT EFFICIENCY
AND ECOLOGICAL PERFORMANCE OF FISH PRODUCTION SYSTEMS
(TEICHKREIS PROJECT)

Pond aquaculture plays an important economic, ecological, and water-
management role in Central Europe. In addition to food production, pond systems form
ecologically valuable landscapes, provide habitats for numerous aquatic species, and
contribute to regional water retention and storage. Particularly in the Bavaria—Czech
Republic border region, pond aquaculture has a long tradition and represents a
characteristic component of the rural landscape (Pokorny and Kvét 2018).

However, climate change is creating new challenges for traditional pond
management practices. In the past, an important measure for limiting the formation and
accumulation of sludge was to drain ponds during winter. Exposing the pond bottom
to cold and freezing conditions promoted mineralization processes. Today, however,
changes in the amount and seasonal distribution of precipitation mean that, in many
cases, ponds need to be filled during winter to ensure sufficient water availability for
the following production season, rather than being left empty during winter and refilled
only in spring. When drying and freezing of the pond bottom can no longer be carried
out regularly, sediments, organic matter, and nutrients may increasingly accumulate in
the ponds (Girard et al. 2023). In addition, soil erosion from surrounding areas can
introduce further material into the system. Nutrients accumulated in the sediment can
be released back into the water column. Combined with higher temperatures, this can
promote eutrophication, excessive growth of algae and cyanobacteria, oxygen
depletion, and deterioration of water quality. These changes can create unfavorable
conditions for fish and increase production risks. The growth and decomposition of
biomass can further contribute to sludge formation. When algae and other organisms
die, organic matter settles at the pond bottom, while decomposition and mineralization
processes continue to consume oxygen (Baxa et al. 2021). Over time, the accumulation
of sludge and sediment can reduce the usable pond volume as well as its capacity to
receive and store water. Dredging is a conventional solution to this problem. However,
the removed material must be managed carefully because inappropriate handling or
disposal may cause unpleasant odors, nitrate contamination of groundwater, and
eutrophication of surface waters (Dr6zdz et al. 2020).
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Against this background, the cross-border Teichkreis project is being
implemented from August 2025 to July 2027 in cooperation between Hof University
of Applied Sciences (Germany) and the University of South Bohemia in Ceské
Bud¢jovice (Czech Republic). The project is funded within the Interreg Bavaria—
Czechia 2021-2027 Programme, which supports cross-border cooperation between
Bavaria and the Czech Republic.

The project aims to use natural nutrient sorbents to bind excess nutrients in pond
water. After adsorption, the materials can be removed from the system before fish
harvesting. In this way, part of the nutrient load can be recovered instead of remaining
in the water, accumulating in the sediment, or being discharged into receiving waters.
A distinctive aspect of the project is that the nutrient-enriched materials recovered from
the ponds are not considered simply as waste but as a potential nutrient source for
agricultural production. The project therefore aims to establish a nutrient cycle between
aquaculture and agriculture, while improving resource-use efficiency and
strengthening the regional circular bioeconomy.

The project is currently in the experimental laboratory phase, evaluating natural
sorbent materials suitable for capturing nutrients from pond water. This represents a
fundamental step before the approach can be evaluated at larger scales and under
conditions more representative of actual fish ponds.

The research focuses on the nutrient retention capacity of the sorbent materials,
particularly for ammonium and nitrate, as well as on factors that may influence the
adsorption process. Experiments under controlled conditions are used to assess the
suitability of potential materials and to provide a basis for designing subsequent
experiments under field conditions.

In addition to the adsorption capacity of the materials, the project investigates the
use of natural nitrification inhibitors. These substances are expected to slow the
conversion of ammonium into nitrite and nitrate, thereby extending the residence time
of ammonium in the water and providing more opportunity for the sorbent materials to
capture it. The combination of nitrification inhibition and ammonium adsorption is
therefore being investigated as an approach to enhance nitrogen recovery from pond
systems. At the same time, slowing nitrification may potentially contribute to limiting
the formation and emission of nitrous oxide associated with nitrogen transformation
processes.

In the longer term, the approach must not only demonstrate effective nutrient
capture but also consider the recovery of the sorbent materials from ponds, their effects
on fish production systems, and the potential use of nutrient-enriched materials in
agricultural production.

At present, the project is in the experimental phase of optimizing sorbent materials
at laboratory scale. This work will provide the scientific basis for selecting and
optimizing suitable materials before progressing to larger-scale field experiments. The
stepwise development from material investigations to systems that more closely
represent real conditions is intended to bridge the gap between adsorption performance
determined in the laboratory and its practical application in pond management.

As the research is still ongoing, pond-scale effects such as reduced eutrophication,
improved oxygen conditions, limited sludge accumulation, and maintenance of pond
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water-storage capacity will be evaluated during subsequent stages of the project. The
potential reuse of nutrient-enriched sorbent materials as a fertilizer source will also be
investigated to assess the possibility of closing the nutrient cycle.

The Teichkreis project approaches nutrient management not only as a measure to
improve water quality but also as part of circular resource management in aquaculture.
Instead of allowing excess nutrients to accumulate in ponds or be released into the
environment, the project aims to capture and remove them from the system using
natural sorbent materials.

Reducing excess nutrient concentrations is expected to limit eutrophication and
the excessive growth of algae and cyanobacteria, thereby contributing to more stable
oxygen conditions and improved water quality for fish production. Reduced organic
biomass deposition at the pond bottom may also slow sludge accumulation, reduce the
need for dredging, and help maintain the water retention and storage capacity of ponds.
At the same time, lower nutrient discharge into rivers and streams could contribute to
protecting regional water quality and aquatic ecosystems. An important element of the
circular concept is the reuse of recovered nutrients. Nutrient-enriched sorbent materials
have the potential to be used as a fertilizer source for crop production, thereby returning
nutrients from fish production systems to agricultural production. This could reduce
dependence on synthetic fertilizers while creating additional economic value for fish
farmers (Yusoff et al. 2024; Pokorny and Kvét 2018).

Laboratory adsorption studies provide the basis for the further development and
scale-up of the approach. The next research stages will focus on evaluating the
performance of the selected materials under conditions closer to real pond systems,
developing suitable methods for their application and recovery, and investigating the
potential reuse of nutrient-enriched sorbents in agriculture. The cooperation between
Bavaria and the Czech Republic allows the approach to be developed in the context of
pond aquaculture systems with different scales and production structures, while
combining scientific expertise with the practical experience of fish farmers and
relevant professional organizations. This provides a basis for assessing the
transferability of the approach to other pond aquaculture systems.
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AHAJII3 EKCILTYATAIIMHUX XAPAKTEPUCTHUK BACEVHIB JIJIS1
PEIUPKYJISAIIAHUX AKBAKYJIBTYPHUX CUCTEM

Peuupkynsauiiini - akBakynsTypHi  cuctemu (RAS, PAC) — iHxeHepHoO-
TEXHOJOT1YH1 CUCTEMHU, MPU3HAYEH] JJIs1 BUPOIIYBaHHS PUOU Ta IHIIUX T1POOIOHTIB Y
KOHTPOJhOBaHUX YyMoBax. DyHKIIIOHYBaHHS CHUCTEMH 0a3yeTbcs Ha TPHUHIIUII
6araropa3oBOro BUKOPHCTAHHS BOIW: BOJa MICIS MPOXOMKEHHS uepe3 OacelHu 3
riapo0iOHTaMH HAJIXOAUTh JIO KOMIUIEKCY MEXaHI4HOro, O1oJori4yHOro Ta, 3a
HEOOX1THOCTI, I1HIIUX BHJIIB OYHUIICHHS, IICIAS YOTO TIOBEPTAETHCSA JO CHUCTEMH
BUpoIyBaHHsA. KOHTPOIHOBaHICTh TEXHOJIOTIUHUX IMapaMETPiB 1 HE3aJEKHICTh BiJl
CE30HHUX Ta NPHUPOIHO-KIIMATUYHUX YUHHUKIB CTBOPIOIOTH TIEPEIyMOBH IS
IIJIOPIYHOTO BUPOIITYBAHHS T1IPOOIOHTIB 13 MPOTHO30BAHUMH YMOBAMHU 1X YTPUMAHHS
Ta BUpoOHMUnMHu pesyasraramu (I puneBuy Ta iH., 2021).

BrpoBa/pkeHHST  pENUPKYISIIAHAX — aKBAaKYJIBTypHUX CHCTEM Y  CBITOBY
aKBaKyJIbTypy 3YMOBIIO€ TIiJBUIICHHS BHUMOT /O KOHCTPYKTHBHHX €JIEMEHTIB
TEXHOJIOTIYHOTO OONagHaHHs, 30KpeMa OaceiHiB JUisl YTPUMAaHHSA Ta BUPOIIYBaHHS
riipo6ioHTiB. Marepiai, 3 SIKOr0 BUTOTOBIIAIOTH OaceiiHu, BU3HAYA€ iX MEXaHIYHY
MIIHICTh, CTIMKICTh JI0 BILIMBY BOJHOTO CEPEJIOBMIINA, XIMIYHMX pEareHTIB 1 3ac00iB
caHiTapHOi 00OpoOKH, a TakoK O€3Me’HICTh JJIsi 00’ €KTIB aKBaKyJabTypu. BomaHouac
BUOIp MaTepially Mae BpaXoByBaTH 0COOJIMBOCTI €KCILTyarailii 0aceiHiB y 3aMKHEHOMY
BOJIHOMY ILIUKJI1, MOXKJIMBICTH MIATPUMAHHS HAJIEKHOTO CAHITAPHO-TIT1€EHIYHOTO CTaHy
Ta TEXHOJIOTIYHY MPUJIATHICTh KOHCTPYKIIM A0 TpUBaoi eKCIUTyaTallii. ¥ 3B s3Ky 3
UM OOTpYHTYBaHHS BHOOpPY MarepialliB JiJIi BUTOTOBIICHHS OAcelHIB € BaKIUBOIO
CKJIQZIOBOIO  TEXHOJIOTIYHOTO  3a0e3nedeHHs e(PEeKTUBHOTO  (PyHKIIIOHYBaHHS
PEIUPKYIAIIAHAX aKBaKynbTypHUX cucteM ((I'puHeBnd Ta iH., 2024)).

BaxxnuBo1o xapaKTepucTUKO0 MaTepiany € hopMyBaHHS IIAJKO1, HETIOPUCTOI Ta
XIMIYHO CTIMKOT BHYTPIIIHKOI MOBEPXHi, SIKA HE TPaBMYy€ TiIPOOIOHTIB, HE CHpPHUSE
HAKONMYEHHIO OpraHiuHUX 3a0pyaHeHb 1 3a0e3nedyye e(EeKTHUBHE OYMILEHHS Ta
POBEJICHHS CaHITapHOi 00poOku. [[ns BUrOTOBIEHHS OaceilHIB B aKBaKYJIbTypi
BUKOPHUCTOBYIOTh IOJIMEPHI MaTepiajii Ta OETOH, SIKI BIAPI3HAIOTHCS KOMIUIEKCOM
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KOHCTPYKTHUBHHX, TEXHOJIOTIYHUX Ta €KCIuTyarariiiHux xapakrepuctuk (Gupta et al.,
2024).

Ilonigininxnopuoni (IIBX) 6aceiinu 1yisi yTpUMaHHs Ta BUPOLLYBaHHS pUOM B
PELUPKYISLUINHAX aKBaKyJIbTYPHUX CUCTEMaX MaroTh 30ipHO-PO30ipHY KOHCTPYKIIIIO,
mo 3abe3nedye 3pydHICTh MOHTaXy, JEMOHTaxy Ta nepemimieHHs . OCHOBHUMHU
KOHCTPYKTUBHHUMHM €JIEMEHTAMU TaKUX OaceiiHiB € MeTaneBuil Hecyuuid kapkac, [IBX-
MeMOpaHa (4amia), BepXHii 0OBigHUN Npodiib, AHO Ta EJIEMEHTH KpIIICHHS.
MertaneBuii kapkac 3a0e3neqye KOPCTKICTh 1 TeOMETPUUHY CTaOUTbHICTh KOHCTPYKIII],
toxi sik [IBX-memOpana BUKOHY€E (YHKI[IFO BOAOYTPUMYBaJIbHOT EMHOCTI.

3aneXHO Bl KOHCTPYKLIi Ta NpU3HAYEHHS, OaceliHM MOXKYTh JI01aTKOBO
OCHAII[yBaTUCS 3JIMBHUMHU Ta MEPEIUBHUMHU NMAaTPyOKamMu, (pJIaHUEBUMU 3’ € THAHHIMH,
TEXHOJIOTTYHUMH OTBOpaMH JUIsl Mojayl ¥ BIIBEAECHHs BOJU, CUCTEMaMH aeparlii Ta
eJIeMeHTaMu KpiryieHHsT TpyOompoBomiB. [loegHaHHS THYYKOI BOJOYTPUMYBAIBHOI
MeMOpaHH 3 KOPCTKMM KapkacoM 3abe3rnedye HeoOXiaHy (yHKIIIOHAIBHICTD
KOHCTPYKIII Ta MOXKJIMBICTH 11 BUKOPUCTAHHS B PEIUPKYIIALINHIN aKBaKyJIBTYPI.

Jlo ocHoBHUX HeponikiB [IBX-0aceliHiB uisl yTpUMaHHS Ta BUPOLLYBaHHS puOH
HaJEeXaTh BIJHOCHO HEBHCOKAa JKOPCTKICTh BOJOYTPUMYBAJIBHOI MEMOpaHH,
3QJIEKHICTh CTIMKOCTI KOHCTPYKI[i BiJ MIIHOCTI Kapkaca Ta PU3UK MEXaHIYHOIrO
nowmkokeHHs: [IBX-nmokputts. Ilig BIIMBOM TripOCTaTMYHOTO THUCKY MeMOpaHa
Moxke JAedopMyBaTUCS, TOMY KOHCTPYKUifd MOTpeOye HaIIHHOrO Kapkaca Ta
IpaBUILHOTO MOHTaXXy. Oco0auBO1 yBaru noTpelye 3aXucT MeMOpaHH BiJl MPOKOJIIB,
MOPi3IB Ta 1HIIUX MEXaHIYHUX TOIIKOKEHB 11T YaC BCTAHOBJICHHS Ta €KCILTyaTallii
oOJagHaHHS.

Jlo meBHUX OOMEXEHb TAaKOXX HAJIEKUTh MOCTYNOBAa BTpaTa €KCIUTyaTalliHHUX
BJIACTHUBOCTEH  Marepiasly Mg  TPUBAIMM  BIUIMBOM  YIABTPaQioeTOBOTO
BUTIPOMIHIOBAaHHS Ta TeMIEeparypHuXx KoiauBaHb. JloBrosiunicts [IBX-0aceiiHiB
3HAYHOIO MIpPOIO 3aJICKUTh BiJ SKOCTI MEMOpaHH, 1l TOBIIMHHU, YMOB €KCIUTyaTalli Ta
JOTPUMAHHS BUMOT JI0 OYHMIIEHHS 1 caHiTapHO1 00poOKku. [lomkomkeHHsT MEMOpaHH
MO’KE MPU3BECTH JI0 MOPYIIECHHS FTEPMETUYHOCTI Ta HEOOX1THOCTI PEMOHTY 200 3aMIHU
okpemuXx ii 1isHOK (Zhang et al., 2022).

Iloninponinenogi 6aceitnu 3aCTOCOBYIOTh NJisi BUPOILYBaHHS TIAPOOIOHTIB B
PEIUPKYIAMIRHAX aKBaKyJbTYpPHUX CHUCTEMax 3aBISKH TOEIHAHHIO MaJloi MacH,
MEXaHIYHOI MIIHOCTI, XIMIYHOI CTIMKOCTI Ta TEXHOJOTIYHOCTI BHUTOTOBJICHHS.
KoncTpykiii 3a3Buuaii BUTOTOBIISIIOTH 13 JIMCTOBOTO MOJIMPOMNIJICHY METOJ0M
TEPMIYHOTO 3BaprOBaHHA, IO Ja€ 3Mory (OpMyBaTH T€pPMETUYHI €MHOCTI Pi3HOI
dopmu Ta 06’emy. OCHOBHUMH KOHCTPYKTUBHUMHU €JIEMEHTAMH € JTHO, BEPTHKAJIbHI
CTIHKHM, BEpxXHI peOpa KOPCTKOCTI abo 0O0B’s3yBaibHI Tpodini, 3BapHi IIBH,
TEXHOJIOT1YH1 MaTpyOKH, MepeIuBY Ta 37TUBHI BY3JIH.

[lepeBara mosMpomiJieHy — BHUCOKAa CTIWKICTh O BIUIUBY BOAM Ta IIUPOKOTO
CHEKTpPY XIMIYHUX PEUOBHH, L0 € OCOOTUBO BXKIMBHUM 32 PETYISIPHOTO OYHUIICHHS Ta
caHiTapHOoi 00poOku OaceiiHiB. IJlagka § HemopucTta IOBEpPXHsS Marepiairy
NEePelIKo/Kae€ 3HAYHOMY HAKOMMWYEHHIO OpraHidYHUX 3a0pydHEeHb, TOJETIIye
OYMIIICHHS Ta CIPUs€ MIATPUMAHHIO HAJIEKHOIO CaHITapHOro ctaHy eMHocTi (Sahoo
et al., 2025).
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Jlo ekcrmyaramiiiHUX OOMEXEHb MOJINPOIIJICHOBUX OacelHIB HaJeXarb
BiJTHOCHO HEBHCOKA KOPCTKICTh MaTepially Ta 3HaYHE TeMIIepaTypHE PO3ITUPEHHS, 10
HEOOX1/IHO BPaxoBYyBaTH IiJl Yac MPOEKTYBAaHHs KOHCTpyKuii. [lisi Benmukux OaceilHiB
3aCTOCOBYIOTH JOAATKOBI pedpa >KOPCTKOCTI ad0 30BHINIHINA KapKac, KWW 3amoodirae
nedopmarrii CTIHOK i TIAPOCTaTUYHUM HaBaHTaxXeHHsM (Xue et al., 2022).

Bbemonni 6aceithu — MilHi, cTalioHapHI KOHCTPYKIIT SIKI 3aCTOCOBYIOTHCS IS
yTpUMaHHs Ta BUpouryBaHHa pruOu B RAS. OCHOBHI KOHCTPYKTHBHI €JIEMEHTH: JTHO,
CTIHKH, T1APOI30JIALIINHUN 11ap, BHYTPIIIHE 3aXUCHE TIOKPUTTS, 3JMBHI Ta MEpPEIUBHI
MPUCTPOI, TEXHOJIOT1YH1 OTBOPH IS MIAKIFOYEHHS CUCTEM To/1a4i M BiABEICHHS BOIH.
Bucoxka minHIicTh 6€TOHY 3a0e31euye CTIHKICTh OaceiHIB 10 3HAYHUX T1IPOCTaTUIHUX
HAaBaHTa)XCHb, MEXAHIYHUX BIUIMBIB 1 Jedopmariiif, Mo Jgae 3MOTYy CIOPYIHKYBaTH
BEJIMKOTa0ApUTHI EMHOCTI.

Jlo mepeBar OeTOHHUX OacelHIB HAJIE)KaTh BHCOKA MIIHICTh 1 JIOBTOBIYHICTD,
CTIHKICTh J0 MEXaHIYHUX HaBaHTAXEHb, MOXJIUBICTh CHOPY/DKCHHS OaceiiHiB
3HaYHOTO 00’€My Ta pi3HOI KOH(Irypairii, a TaKO>X BIJIHOCHO HU3bKi €KCIUTyaTaIliiHi
BUTpATH 3a TPHUBAJIOrO BUKOpUCTaHHA. CTalllOHApHICTh KOHCTPYKLIi 3a0e3mneuye ii
BHUCOKY CTAOUIBHICTh Ta MOXJIMBICTH I1HTErpauli 3 1HXEHEPHUMH KOMYHIKAI[IsIMU
peuupkyisuiiHoi cuctemu (Zhang et al., 2024).

Bonnouac 6eToH Ma€e HEAOMIKH, IKi 0OMEXYIOTh HOTO BUKOPUCTAHHS B OKPEMUX
TEXHOJOTTYHUX YMOBax. [loBepxHsa HEOOPOOIEHOTr0 OETOHY € MOPHUCTOIO Ta HIOPCTKOIO,
IO YCKJIAJHIOE OUMUILIEHHS, CIPHUS€ HAKOMMYEHHIO OPTaHIYHUX PEIITOK 1 MOXe
CTBOPIOBATH YMOBH JJisl 30€pEeKEHHS MAaTOTEHHUX MIKpOOpraHi3MiB. ToMy BHYTpIIIIHI
NMOBEpXHI OacelHiB MOTPeOyIOTh SKICHOI TIAPOI30JAIIi Ta HAHECEHHS IIIAJKOTo,
XIMIYHO CTIMKOTO TMOKPHUTTA. 3a MOPYIIEHHS IIJTICHOCTI 3aXMCHOTO IIApy MOXKIIUBE
IPOHUKHEHHS BOAM B KOHCTPYKIIIO, 11 MOCTYyNOBA Jerpajallis Ta yTBOPEHHS TPIIIKH.
JlomaTkoBUMH HEIOJIKaMU € 3Ha4Ha Maca KOHCTPYKIli, BHUCOKa TPYIOMICTKICTb
CHOPYIKEHHsI, MOTpeba y TpPUBAJIOMY BBEACHHI B EKCIUTyaTallil0 Ta MpakTHYHA
HEMOKJTUBICTD MepeMilieHHs Oaceitna micis oro OymiBauITBa (Li et al., 2023).

TakuM 4nMHOM, OETOHHI OaceiiHU JOULIBHO BUKOPUCTOBYBATH Yy CTalllOHAPHUX
PELUPKYISLUINHAX aKBAKyJIBTYPHUX CHUCTEMaX, JI€ MPIOPUTETOM € MILHICTh, BETUKHIA
poOounii 00’€M 1 TpUBaJIUM TEPMIH €KCIUTyaTalli, 32 YMOBU HAJEKHOI T'1IpO130JIALlii,
(IHIIIHOTO MOKPUTTS Ta PETYASIPHOTO TEXHIYHOTO 0OCITyTOBYBAHHS.

OTxe, BUOIp Marepiany ajisi 0acelHiB PeLUPKYISIIHHUX aKBAKYJIBTYPHUX CUCTEM
IPYHTYETbCSI Ha CYKYNHIM OIIHII HOro KOHCTPYKUIMHMX Ta eKCIulyaTraliiiHux
XapaKTEPUCTHK, 30KpeMa MIITHOCTI, TOBFOBIYHOCTI, XIMIYHOI CTIHKOCTI, TIr1€HIYHOCTI
Ta MPUIATHOCTI JIO PETYJSIPHOTO OYMINEHHS 1 caHiTapHOi 00poOku. BpaxyBanHus
3a3HAUEHUX BJIACTUBOCTEM Ja€ 3MOry OOIpYHTYBaTH ONTHMAJbHUN THUN OaceliHa
BIJIMOBIAHO 710 TEXHOJOTIYHHMX MapaMeTPiB CUCTEMH Ta 3a0e3MeUUTH MOro HaJIIHHY ¢
Oe3MevHy eKCILTyaTallifo BIPOAOBK TPUBAIOTO MEPIOTY.
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ANALYSIS OF OPERATIONAL CHARACTERISTICS OF TANKS FOR
RECIRCULATING AQUACULTURE SYSTEMS

Recirculating aquaculture systems (RAS) enable year-round rearing of fish and other
aquatic organisms under controlled environmental conditions through repeated water use
and treatment. The increasing application of RAS requires careful selection of materials
for rearing tanks based on their mechanical strength, chemical resistance, hygienic
properties, durability, and operational suitability. This study compares PVC,
polypropylene, and concrete tanks in terms of their structural and operational
characteristics for use in RAS. PVC tanks provide mobility and ease of installation,
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polypropylene tanks combine chemical resistance, low weight, and hygienic properties,
while concrete tanks offer high strength and durability for stationary large-volume
systems. Tank material should be selected according to the technological requirements,
operating conditions, and expected service life of the recirculating aquaculture system.
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EFFECT OF THERAPEUTIC INTERVENTION ON THE COURSE OF EGG
RESORPTION IN FEMALE KOI CARP (CYPRINUS CARPIO KOI)

Koi carp (Cyprinus carpio koi) are a valuable object of ornamental aquaculture
due to their diverse coloration, high exterior qualities, and selective breeding origin.
Certain strains possess significant breeding and economic value; therefore, the loss of
reproductive capacity or mortality of broodstock females can result in substantial
economic losses. One of the common disorders of their reproductive function is oocyte
atresia followed by the resorption of unspawned eggs.

The risk of developing this process increases in the absence of spawning substrate,
imbalance in sex ratio, unstable temperature and hydrochemical conditions, high
stocking density, and chronic stress. Such factors may lead to delayed or absent
spawning and disrupt the normal course of the reproductive cycle.

Egg resorption is a natural morphophysiological process in which unspawned
oocytes undergo degeneration and are reabsorbed by the female’s body. However, its
prolonged or excessively intensive course may be accompanied by deformation of
oocytes, degradation of yolk structures, alterations of the follicular layer, inflammation,
cystic transformation, and fibrosis of ovarian tissues.

Results obtained for other fish species cannot always be directly extrapolated to
koi due to the specifics of their selective breeding origin, husbandry conditions, feeding
practices, and increased sensitivity to stress. Therefore, the study of oocyte atresia in
koi is of considerable importance for the preservation of valuable broodstock and the
improvement of controlled reproduction technologies. The combined use of clinical,
ultrasonographic, and morphological methods makes it possible to detect structural
changes in the gonads and determine their origin.

The aim of the study was to evaluate the possibility of preventing mortality in
female koi carp associated with disorders related to oocyte atresia through the use of
antibacterial therapy, as well as to monitor the development and viability of female ko1
carp with neoplasms formed as a result of unresorbed eggs.

The study was conducted on sexually mature female koi carp (Cyprinus carpio koi) aged
3—6 years, which were maintained in two ornamental ponds with a volume of 65 m? each.

In each pond, littoral spawning zones, deep-water areas, and flow-through
sections were established. Synthetic materials imitating aquatic vegetation were used
as spawning substrate. Hydrochemical parameters complied with standards for koi
carp. Fish were fed complete formulated feeds.
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To prevent inflammation caused by bacterial development, the antibiotic Baytril,
whose active substance is enrofloxacin, was used.

After the completion of the spawning period, clinical monitoring was carried out
on females that did not release gametes. Fish showing signs of reproductive pathology
—reduced activity, abdominal enlargement or asymmetry, and impaired coordination —
were transferred to laboratory aquaria with optimal hydrochemical conditions.

Biological material was collected in accordance with ethical principles of
veterinary and biological practice. Histological sections were stained with hematoxylin
and eosin to assess ovarian structure, oocyte development, and to identify atretic,
degenerative, inflammatory, and neoplastic changes.

Despite the creation of favorable conditions, the realization of reproductive function did
not occur in all females. In Pond No. 1, spawning occurred in 11 out of 21 females (52.4%),
whereas in Pond No. 2, it was observed in 7 out of 16 females (43.8%). Thus, the efficiency
of natural spawning in Pond No. 1 was 8.6% higher compared to Pond No. 2.

For the treatment of females showing signs of egg resorption, an antibacterial
agent was administered in both groups: 10 individuals in Pond No. 1 and 9 individuals
in Pond No. 2. As a result of the treatment, mortality in Pond No. 1 amounted to 4
females, whereas in Pond No. 2, 3 females died. The remaining individuals
demonstrated positive clinical dynamics, restored their physiological condition, and
were able to participate in spawning in the subsequent reproductive season.

An antibacterial agent was administered to females exhibiting signs of egg
resorption in both groups: 10 individuals in Pond No. 1 and 9 individuals in Pond No.
2. Following treatment, mortality reached 4 females in Pond No. 1 and 3 females in
Pond No. 2. The remaining fish showed positive clinical improvement, regained
normal physiological condition, and were capable of participating in spawning during
the subsequent reproductive season.

In Pond No. 1, where antibacterial therapy was not applied, a higher mortality rate
(40.0%) and a greater overall proportion of negative outcomes (mortality and loss of
reproductive function) were observed. In contrast, in Pond No. 2, where antibacterial
treatment was used, mortality was lower (33.3%), and the proportion of females that restored
their physiological condition and retained reproductive capacity was higher (44.4%).

The obtained data may indicate the effectiveness of antibacterial therapy in reducing
mortality and limiting the development of complications associated with secondary bacterial
infections during egg resorption. The use of the drug likely contributed to the stabilization of
the physiological condition, a decrease in the intensity of inflammatory processes, and an
increased likelihood of restoring reproductive function.

At the same time, the relatively small differences between the group indicators
suggest that the effectiveness of the therapy may depend on the stage of the
pathological process at the time of its application, as well as on the individual reactivity
of the fish. This underscores the need for timely initiation of treatment and further
refinement of optimal therapeutic protocols.

Immediately after the completion of oocyte resorption, females that did not restore
their physiological condition and did not successfully undergo this process were
separated for further observation, and histological analysis was performed.
Histological examination of these formations revealed the following findings.

196



No convincing morphological signs of malignant tumor growth were identified in
the examined field of view. Cellular atypia, pathological mitoses, invasive growth,
pronounced cellular and nuclear polymorphism, and massive proliferation of atypical
cellular elements were absent.

No evidence of a formed cystic cavity was also detected. The observed light slit-
like spaces lacked their own wall, capsule, or epithelial lining and were therefore
interpreted as artifacts of histological processing.

The overall histological picture corresponded to ovarian tissue of fish containing
numerous oocytes at various stages of development, with pronounced accumulation of
yolk material and the presence of yolk vacuoles. In some oocytes, degenerative and
atretic changes were observed, manifested by disorganization of the yolk content,
vacuolization, deformation of the oocyte envelopes, and the formation of cellular
detritus. The combination of these changes may correspond to the late stages of oocyte
atresia. Such a histological pattern is likely post-resorptive in nature and associated
with disturbances in oogenesis (fibrocystic changes).

Antibacterial therapy using Baytril (enrofloxacin) reduces mortality and limits
secondary bacterial complications during egg resorption in female koi carp (Cyprinus
carpio koi). Treatment allows part of the females to stabilize their physiological
condition and restore reproductive function in the subsequent season, though its
effectiveness depends on the stage of the pathological process and individual fish
reactivity. Unresorbed eggs lead to post-resorptive fibrocystic changes and stable, non-
invasive ovarian formations that do not exhibit malignant growth. Affected individuals
can remain viable for a long time, but experience reduced motor activity, loss of
decorative value, and permanent loss of reproductive capacity.
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PRELIMINARY RESULTS OF PCR SCREENING OF OOMYCETES IN
CRAYFISH SAMPLES FROM KHARKIV REGION IN THE CONTEXT OF
APHANOMYCES ASTACI DIAGNOSTICS

Crayfish plague, caused by the oomycete Aphanomyces astaci Schikora, remains
one of the most dangerous diseases of freshwater crayfish in Europe. The movement
of live crayfish, the development of aquaculture and the aquarium trade, and the spread
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of North American carrier species create opportunities for introducing the pathogen
into new water bodies. Infection may cause mass mortality in native European species,
whereas several invasive species can maintain pathogen circulation without
pronounced clinical signs (WOAH, 2023).

Published data on 4. astaci in Ukraine remain fragmentary. The first molecularly
confirmed findings demonstrated the presence of the pathogen and its genotypes in the
country, but the eastern regions remain insufficiently studied (Ungureanu et al., 2020).
At the same time, the range of non-native crayfish maintained in aquarium cultures and
recirculating aquaculture systems (RAS), or released into natural ecosystems, is
expanding. This increases the need for systematic surveillance encompassing natural
populations, farms and aquarium sources (Kulishenko et al., 2024).

The aim of this study was to obtain preliminary data on the presence of ITS
amplicons in exoskeleton samples of freshwater decapod crustaceans from different
source types in Kharkiv Region and to assess the suitability of the collected material
for subsequent species-specific detection of A. astaci and sequencing.

The study is being conducted within the project “Crayfish plague screening in
aquatic ecosystems of Kharkiv region, Eastern Ukraine”, supported by the German
Federal Environmental Foundation (Deutsche Bundesstiftung Umwelt, DBU), project
No. AZ 81520251028.006. The results presented here are interim findings, and the
field and laboratory stages of the project are ongoing.

Material was collected from July to September 2026 in Kharkiv Region. The
sampling covered natural water bodies, farm ponds, RAS facilities, private and
scientific aquarium collections, and aquarium-trade outlets. This design enables
comparison of links among which live crayfish, water, equipment and potential
pathogens may be transferred.

A total of 52 pooled samples representing 199 individuals were analysed. The
material included the native narrow-clawed crayfish Pontastacus leptodactylus, the
invasive marbled crayfish Procambarus virginalis, representatives of the genera
Procambarus, Cherax, Cambarellus and Pacifastacus, and the freshwater prawn
Macrobrachium sp. Each sample comprised material from one to five individuals of
the same species and sampling locality.

DNA was extracted from exoskeleton samples. Preliminary screening was
performed by conventional PCR using the ITS1 and ITS4 primers, which amplify the
internal transcribed spacer region of ribosomal DNA. Reaction products were
visualised by agarose-gel electrophoresis and evaluated against a molecular-weight
marker. Owing to the universal nature of the ITS primers, the presence of a band was
interpreted as detection of amplified DNA rather than independent confirmation of
crayfish-plague infection. For internal recording, “DNA” denoted samples with visible
ITS amplicons, whereas “DNA+" denoted products whose size was closest to the
expected range for the target organism and which were therefore considered the most
promising for further analysis.

ITS amplicons were detected in 31 of 52 samples (59.6%); no visible product was
obtained in 21 samples (40.4%). Of the 31 samples with amplicons, 29 were classified
as “DNA” and two as “DNA+”. The latter originated from Cherax destructor var.
Volcano obtained through the aquarium trade and from P. leptodactylus collected in a
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natural water body within Kharkiv. Even in these two samples, however, size
correspondence alone is insufficient to assign the product to 4. astaci.

By source, amplicons were detected in 12 of 18 farm samples, 11 of 25 aquarium
samples, seven of eight samples from natural water bodies, and the single RAS sample.
P. leptodactylus accounted for the largest share of the dataset: 24 samples representing
90 individuals, with amplicons detected in 17 samples. Seven P. virginalis samples
representing 26 individuals were examined, and amplicons were obtained in six.
Amplification products were also recorded in individual samples of C. destructor, C.
quadricarinatus, C. patzcuarensis, C. montezumae, P. cubensis and Macrobrachium
sp.

The detection of ITS amplicons in 59.6% of samples confirms the suitability of
the material for further molecular analysis. However, ITS1/ITS4 are insufficiently
specific to establish the presence of A. astaci, because products of similar size may
originate from other oomycetes, fungi or associated eukaryotic organisms.

Accordingly, none of the samples can yet be classified as confirmed positive for
A. astaci. The next stage will include retesting with species-specific primers and
appropriate controls following WOAH recommendations, sequencing of specific
products, and comparison with reference sequences.

Sequencing of non-specific products may additionally reveal the diversity of
oomycetes associated with crayfish exoskeletons, including potential pathogens and
opportunistic forms, and help compare their circulation among aquarium cultures, RAS
facilities, farm ponds and natural water bodies.

In conclusion, ITS amplicons were obtained from 31 of 52 samples, and two
products most closely matched the expected size range for 4. astaci. These findings
are preliminary and do not confirm the presence of the pathogen without species-
specific PCR and sequencing.
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SPECIFIC FEATURES OF THE CURRENT STAGE OF AQUACULTURE
DEVELOPMENT IN TURKIYE

Against the backdrop of the rising global importance of aquaculture in human
nutrition and the world economy, Tiirkiye, surrounded by seas on three sides (the
Mediterranean, Black, and Aegean), possessing the internal Sea of Marmara, and
holding substantial inland water resources suitable for the industry, is also showing
notably high growth rates (Deniz, 2025). The country ranks among Asia's top ten
exporters of aquatic animals. According to Food and Agriculture Organization (FAO)
reports, Turkish exports in 2023 reached $1,754 million, accounting for 2.8% of the
Asian market or 1.0% of global exports (FAO, 2025).

Despite the steady decline in global capture fisheries driven by expected factors
(overfishing, environmental degradation due to climate change, etc.), total seafood
production is rising steadily due to aquaculture. Its output grew from 79 thousand tonnes
in 2000 to 515 thousand tonnes in 2022, representing a 551% increase (MoAF, 2023).

Interestingly, apparent domestic seafood consumption remains very low (5-7 kg
per capita annually, compared to 14 kg in Ukraine (FAQO, 2025)), although it has shown
an upward trend in recent years.

Nearly all Turkish aquaculture production consists of European seabass
(Dicentrarchus labrax), gilthead seabream (Sparus aurata) — which together account
for up to 60% of total output — and trout (Oncorhynchus mykiss). Rainbow trout, raised
in flow-through systems and inland waters of the Black Sea basin or designated inland
water bodies and sold worldwide as "Turkish salmon," has become a rapidly growing
export commodity (Yildiz, 2024).

State support is considered a major driver of this rapid growth, providing tax
incentives, subsidies, resolution of marine spatial zoning disputes, and other measures.
Additionally, the Central Union of Aquaculture Producers (Su Uriinleri Yetistiricileri
Merkez Birligi, SUYMERBIR) unites 21 regional associations and 2,127 fish farms
across the country. Its goals include facilitating alignment with EU standards,
implementing projects to secure domestic and international funding, and protecting
member interests (SUYMERBIR, 2026). This consolidated producer effort enables
targeted, more productive resolution of key industry issues.

The challenges and specific features of Turkish aquaculture provide valuable
insights for analysis and potential application in other countries, including Ukraine.
Tiirkiye's coastlines are popular recreational areas, making spatial allocation for
aquaculture operations problematic. Furthermore, a limited number of cultivated
species increases the risk of epizootics, excessive chemical use, and market saturation.
Low domestic fish consumption leaves producers heavily dependent on export
requirements and standards (Arslan, 2021; Anderson, 2024; FAO, 2023).
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Overall, aquaculture in Tiirkiye is expanding rapidly, has not yet reached its full
potential, and exerts a significant impact on the country's economy and social sphere.
While driving modern technological development and specialized education, the sector
continues to face a complex set of technological, economic, and environmental
challenges that require scientific and, at times, political solutions. Studying these
experiences, challenges, and solutions, while accounting for geographical specifics,
will support more effective development of this industry in Ukraine.
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BOTHRIOCEPHALUS ACHEILOGNATHI B PUBHUX 'OCIIOJAPCTBAX
3AXITHUX OBJIACTEN YKPAIHA

B Vkpainy 3aBe3eHO pa3oM 3 pociauHOiTHUMU pubamu y 1954-1962 poxkax.
Bnepmie BusiBneHo mnapasuta Bothriocephalus gowkongensis 'y puOHUX
rocrnojiapcTBax 3axiiHuX objactel Ykpainu y Moo kopona B 1963 — 1970 poxkax.
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JlocmDKeHHSAIMH, I0JI0 €KCTCHCHUBHOCTI 3apaKCHHS BCTAHOBJIICHO, IO Yy MOJIOJI
KOpOIIa eCTOAM BUSBISAIOTHCS 3 40-45 NEHHOTO BIKY, 13 3apaEHICTI0O MAaJbKIB 0
70%, a nBoMicsiYHHMX LBOrOJMITOK 110 90-100%. I3 BIKOM €KCTEHCHUBHICTh 3apa)K€HHS
IBOTOJIITOK 3HUXYETHCA 1 JO OCEHI B cepelHboMy ckiaaae nemo Ouibiie 40%,
piuHskiB — 25-35%, nBomitok — 15-25% 1 tpumitok — 10-15%. Koponu crapmmx
BIKOBHUX I'pyII 3apaxxeH1 Ha piBHI BiJ 20 10 60%.

3riIHO JOCIHI/KeHb TMPOTATOM psAly PoOKiB Bothriocephalus acheilognathi
BUSBIICHO Y MOJIO/II KOpoMa 1 ca3aHO-KOPOIIOBOIO TOpUAY y ACSKUX CTaBKOBUX Ta
03epHUX rocmoaapcTBax. JlocnmimkeHHs 100 momupeHHs Bothriocephalus
acheilognathi y 3axigHoMy perioHl YKpaiHM CBi4aTh, M0 €KCTEHCUBHICTH 1HBa3li
IILOT'OJIITOK KOPOTIa BiJAMOBITHO J0 30HW BUPOIIYBaHHS KoJauBaeThes Bia 10-14 mo 28-
36%.

Po3Butok kopamumis Ootpionedantoca 3aJeKUTh Bl TEMIIepaTypyd BOAH, Ta
TpuBae 3-7 IHIB, a PO3BUTOK MpoIepKoina y nukiomni — 8-12 auiB. [Ipu ociHHROMY
3apa)K€HH1 I[LOTOJITOK KOpOma IIECTOIW JJ03piBatoTh 3a 1,5-2 wmicslli, B OKpeMHUX
BUTAJKaX BECHOIO, TaK SIK MPOIEPKOIM B IUKJIONI 3aJUIIAIOTHCS JKUTTE3TATHUMHU
IPOTATOM TPUBAJIOTO Yacy 1 3/1aTHI BUKIMKATH 3apa>KeHHSI.

B rocmomapcTBax e BCTaHOBIEHO Ta MEPIOAMYHO PEECTPYETHCA 3aparKCHHS
6oTpionedanbo30M, B KOPOIIIB CIOCTEPITa€ThCs B SUTICTh 1 TOPYIIEHHS KOOPAUHAIIT
pyXy, MOraHe MOiJlaHHd KOpPMIB, BiJICTABaHHS B POCTI Ta 3HMXKEHHA KOEPIIIEHTY
BrOJIOBAHOCTI, >KUPHOCTI. BUHHMKaIOTh MOPYILIEHHS B CKJIaAl KPOBI, PEIPOAYKTUBHIN
cucremMi, Hajaial puba MOCTYNOBO XYJHE, BUCHAXYEThCS OCOOJIMBO IIHOTOPIYKU Ta
pIUHSKH. 32 IHTEHCUBHOTO YPa)XE€HHS B PE3yJIbTAaTi OPYIICHHS TIPOLIECIB TPABJICHHS,
IIPOCTEXKYEThCSI CMEPTHICTh pub. Yepesiie y Takux pub 3BUUaiiHO 301IbIIICHE, & TIPH
HAJaBJIIOBaHHI Ha HHOT'O 3 AaHAJILHOTO OTBOPY 1HKOJIHM BUXOJSTh IIECTO/IH.

[Tpu po3THHI TaKWX KOPOIIIB B MOPOXKHUHI TiJla CIOCTEPITAETHCS HAKOTMYCHHS
eKCyJaTy, CTIHKAa KUIICYHWKA BUTOHUYCHA 1 TTpo3opa. B 3HAUHIN AUISHIN KAMIEYHUKA
n00pe MPOCBIUYIOTHCS HECTOAM, SKi CKOJIEKCOM MIITHO MPUKPIMHIACH O CIU30BOi
000JIOHKH, a cTpoOija B OUIBIIOCTI BUMAJKIB BUIBHO 3HAXOAUTHCS B MPOCBITI. [lpu
IHTEHCUBHOMY MOPa)K€HH1 3HaYHa KUIBKICTh IIECTO/ IIIILHO MPWISTAIOTh 10 CIU30BOT
KHUIIIEUHUKA, OCOOJMBO II€ SIBUIEC XapaKTepHE Ha MOYATKOBUX CTajisx ikcarii.
BHyTpilmHS MOBEpXHS CIIM30BOi KHIIIEYHWKA ITyXKa, ropOWcTa, 3 TOYKOBHUMH i
CMYTaCTHMH KPOBOBWJIMBAMH, TTOKPHUTA )KOBTYBATO-4YEPBOHYBATHM CII30M.

Bcranomieno, mo renbMiHT Bothriocephalus acheilognathi, noxamizyr4uch y
KUIIEYHUKY, OCOOJMBO 3a 1HTEHCHBHOTO YPaXE€HHS, MPU3BOJUTH /O TMOPYIIECHHS
nporieciB TpaBieHHs. [[poHMKaOUM B KUIIIEUHY CTIHKY LIECTOAM MPOCYBAIOTHCS B HOTO
CIM30BY OOOJIOHKY aXX 10 CTpoMH. [IpOHMKHYBIIM B CTPOMY 1 IPOCYBaIOUUCH JI0
M’SI30BOTO IIApy KHUIIIEYHOI CTIHKH, CKOJIEKC 3MIHIOE CBOIO (hOpMY, HIJisi Kpalioro
KUBJICHHS.

VY Miclli MPUKPITUICHHS TECTOIM BHHHUKAE JIOKAIBHE 3amMajeHHs, a y MPOCBITi
KUIICYHUKY HAKOMMYY€EThCA BEIUKA KUTBKICTh CIM3Yy Ta (POPMEHUX €JIEMEHTIB KPOBI
(mMdouuTiB, MaKpoPiTiB Ta €03UHOPLIIB). MixK KUIIIEUHUKOM Xa3siiHa 1 Hapa3suToM y
OUISTHKax anaresii BiAOyBaeTbcsd pPYWHYBAHHS CTIHKM KUIIEYHUKY 3 MOJAIbIIUM
BUTOHYEHHSI CJIM30BOi, M’SI30BOi 1 YacTKOBO cepo3Hoi o0oioHok. I[locTiiine
pYWHYBaHHS KUIIEYHUKY IMPU3BOJUTH A0 BUHUKHEHHS KaTapaJbHO-IeMOpPariyHOro

202



EHTEPUTY CIIPUIMHEHOTO I[ECTOIaMHU, MOPYIIEHHS OOMIHY PEUOBUH. Y Psi/ii BUMAIKIB
JaHl 3MIHM CIPUSIOTh PO3BUTKY aCOI[IaTUBHUX 3aXBOPIOBAHb 1 B TEPIIY YEPry
aepoMOHO3y. B KkiHIIeBOMy pe3ynbpTaTi IIe BIJOOpa)kaeThCsi Ha BrOJOBAHOCTI
IIBOTOITOK X 3WMIBII 1 BUXOJI PIYHIKIB KOpOma 3 3UMIBIl. Y HACTyIMHOMY
TEXHOJIOTTYHOMY POILll BUPOLIYBaHHS pUOa 3HAYHO B1JICTAE B TEMIII POCTY 1 PO3BUTKY.

[HTEeHCUBHICTD 3apakeHHs 3aJIEKUTh Bl BIKY puOH, ii 1HBAa30BaHOCTI y BOAOKMI
B MOTIEPE/IHI POKH, HASIBHOCTI 1 CTYTICHS 3apayKEHOCTI MPOMIKHUX Xa35iB, a010THYHHUX
Ta 610TUYHUX (PAKTOPIB: TEMIIEpaTypu BOAM, KHCHEBOTO MoKa3HuKa, pH cepenosuiia,
OCBITJICHOCTI, CE30HY POKY Ta 1HIIIE.

B Tux pubHHX rocrnomapcTBax, /e MPOBOAWINCH HAIll JOCIHIKEHHS, B YEPBHI -
JIUITHI CIIOCTepirajiach 3Ha4Ha 3apakeHICTh IILOTOJIITOK KOpoIa MOJIOIUMH (popMaMu
IIECTOl, CTATEBO3P1JIl OCOOMHU MOSIBJISIUCH B JIMITHI Ta cepIiHi. [0 3uMHU B IIbOT'OJIITOK
3QJIMIIANICH B OCHOBHOMY TIJTBKH MOJIOJI (DOPMH IIECTOJ] OCIHHBOTO 3apa)KE€HHs, SKi
HaJaJll TPOTATOM 3UMIBII JOCATAIM CTATEBOi 3pUIOCTi. 3 BECHHU, SK TUIBKA puOU
MOYMHAJIU XapuyBaTUCh, OJHOPIYKH, 3HOBY 3apakaJiuCh. B KiHIIl BECHU 1 HA TIOYATKY
JiTa /TpaBeHb-YE€PBEHb/, B PIYHSAKIB BHUSBISUIMCH MOJOAI (POPMH LECTOA pPa3oM 3
MOOJIMHOKUMHU CTAaT€BO3PUIMMHU E€K3EeMIUISIpAMH, 110 3aJUIIWIUCh Bil OCIHHBOTO
3apakeHHs. [HBa30BaHICTh pUO HOBUM NOKOMIHHAM Bothriocephalus acheilognathi
3pocTajia MPOTATOM JIMIHSI-CEPIHSA. 3apa)KeHICTh KOJIMBAlach BiJl MOOAMHOKUX
EK3EeMILUIAPIB 0 KUIBKOX JECATKIB 1[eCTOZ. MakcuMaibHa 3apa’kKeHICTh I[bOTOJIITOK
CIocTepirajiach B OCIHHIN Mepio/i, a ABOJIITOK — B JIMIHI 1 CEPIIHI, IHTECHCUBHICTh 1HBa311
B OKpEMUX BUNAJKaX rnepeBuinyBaia 20 ek3eMIUIIpiB Tapa3uTiB Ha OJHY pHOY.

3rilHO HaIIMX CIOCTEPEkKEHb 3a BUPOIIYBAHHSIM I[HOTOJITOK KOpOTa,
BCTAHOBJICHO, IO 3apaxkeHICTb Bothriocephalus acheilognathi y BupoIlyBadbHUX
cTaBax B Jpyriil MOJIOBMHI YepBHS OyJjia 3 eKCTeHCUBHICTIO 1HBa3ll 10 - 18% mpu
cepenHiii iHTeHcHMBHOCTI 3- 8 mecron. Hamami B nmmHi BusBunu Bothriocephalus
acheilognathi 3 excreHncuBHicTIO iHBa3ii 28% mnpu iHTEHCHBHOCTI 3 - 5 mecrTos.
JlocTimKeHHSIMY TaKOK BCTAHOBJICHO, 1110 B JIMITHI B1I0YBa€THCS TIOBTOPHE 3aPasKCHHS
pu0, OCKUIBKU B KUIIEYHUKY pUO OYyJIO BUSBIEHO MOJIO/1 HE CTaTEBO3PLIl HECTOIH.

3apakeHICTh PIYHAKIB Kopoma IecTonow Bothriocephalus acheilognathi 'y
HaryJbHUX CTaBaX HACTYyNAa€ Ta PEECTPYETHCS Yepe3 MICALb MiCid MOCaAKU puOU Ha
Haryyi. 3riHO HAIUX CHOCTEPE)KEeHb, HA IMOYATKOBHX €Tamax, y YepBHI MU
CIOCTEpIraiy Jeno BUILY 3apaKeHICTh TycKaTux kopomiB. 11 kiHeupb apyroi nexkanu
YepBHS EKCTEHCUBHICTh 3apa)K€HHS JIyCKaTUX KopomiB cTaHoBwia 50% mpu
IHTEHCUBHOCTI 2 — 19 ex3eMIuIsApiB, a MaJoyCKaTi KOpOIu 1ie Oyiau He 3apakeHi.
Jlumie B HACTYNMHOMY MIcCSIll BiOYBajJoCh 3apakeHHs 1 MalOJIycKaTUX KopomiB. B
NP1 TOJOBUHI JIUITHA €KCTEHCUBHICTh 3apaxeHHs pub cranoBuia Bix 50 qo 70%,
B DPI3HUX CTaBax MpHU IHTEHCUBHOCTI 1HBa3il Big 8 g0 21 exzemmuisipa. B cepmHi
IHTCHCHBHICTH 1HBa311 OLIBIINX 3a MAaCOIO KOPOITIB CTAaHOBMJIA 5-17 TeIBMIHTIB B OJTHII
pu6i, a MeHmri 0ynu 3apaxeni 3 — 13 ocoOuH mapa3uTiB.

Takum 4YMHOM, y Mep10J BEreTaliiHOro Mepioay BUPOLTYBaHHS JBOJITOK KOpora,
€KCTEHCHUBHICTh YPA)KEHHSI KUILIEYHUKIB OoTpionedaatocaMu KOJIMBAlIaCh B MeXax
BenuuuH Bia 23,0% no 60,0%, npu iHTeHcuBHOCTI 1HBa3ii 2,0 — 21,0 %. HaiiBumry
ypakeHICTh OoTpiouedantocaMu ABOJITOK KOpPONa PEECTPYBAIM Y UYEPBHI-CEPIIHI.
Hanmani mo kiHIs BereTariiHOro mepioAy BUPOIIYBaHHS BiAOYBaJOCh YacCTKOBE
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3BUIPHEHHS! KMIEYHUKIB BiJ 1ecToll. [loBTOpHE Ta HE3HayHE 3apa)Ke€HHS KOpoIa
OotpionedanrocaMu B OKPEMHUX T'OCIIOAAPCTBAX IIPHUIAAAI0 Ha KiHellb BEreTaIliiHOTo
nepioy BUPOLTYyBaHHS.

BOZHYK V. Y., LOBOIKO YU.V., PUKALO P. YA.
Stepan Gzhytskyi National University of Veterinary Medicine and Biotechnologies,
50 Pekarska Str., Lviv, 79010, Ukraine

BOTHRIOCEPHALUS ACHEILOGNATHI IN FISH FARMS IN THE
WESTERN REGIONS OF UKRAINE

Bothriocephalus acheilognathi was introduced into Ukraine with herbivorous fish
during 1954-1962 and was first detected in Western Ukrainian fish farms in 1963—
1970. The parasite mainly affects young carp, with infection rates reaching 70% in 40—
45-day-old fry and 90-100% in two-month-old fish. Infection intensity and prevalence
vary with fish age, season, water temperature, and the abundance of intermediate hosts.
The highest infection levels are generally observed from June to August. Infected fish
may show reduced appetite, impaired growth, poor body condition, weakness, and
digestive disorders. Heavy infections can cause catarrhal-haemorrhagic enteritis,
metabolic disturbances, and mortality. The parasite attaches firmly to the intestinal
mucosa, causing tissue damage, inflammation, and excessive mucus production. B.
acheilognathi infection can also increase susceptibility to secondary diseases,
particularly aeromonosis, negatively affecting carp growth, overwintering survival,
and production efficiency.

KOHOHEHKO I. C., KOHOHEHKO P. B.
HamionansHuit yHiBEpCUTET 010peCypCiB 1 MPUPOJOKOPUCTYBaHHS Y Kpainu, M. Kuis,
03041, e-mail: iryna_kononenko@nubip.edu.ua; ruslan_kononenko@ukr.net

POJIb IHHOBALIIMHUX KOPMOBMX JIOBABOK Y NIIBULLIEHHI
PE3UCTEHTHOCTI TA 3HW)KEHHI CTPECY Y PUB

[HTeHcudikaris cygyacHoro puOHMIITBA MPU3BOJIUTH JI0 MOCTIHHOTO BIUIMBY HA
riApoOIOHTIB €KOJIOTTYHHUX, XapUOBUX Ta MATOT€HHUX CTPECOPIB, TAKUX K KOJMBAHHS
TEeMIIepaTyp, HU3bKa SKICTh BOJM, HAKOMUYEHHS KCEHOOIOTHKIB TOIIO. TpagulliiiHe
3aCTOCYBaHHS CHHTETUYHHUX 3aCO0IB Ta aHTUOIOTHKIB JIJIsl MOJOJIAHHS IIUX MPOOJIeM
CIIPUYUHSE TJI00ANBbHY 3arpo3y MOIIUPEHHs] aHTHO10TUKOpe3ucTeHTHOCTI (AMR), sika
Yyepe3 XapuoBUH JIAHITIOT 3arpoKy€e 3/0pOB IO JIIOJAUHU. Y 3B 53Ky 3 IIMM 1HHOBAIIIHI
KOpPMOBI1 7100aBKH ((ITOTeHHI CMOJIYKH, MPEOIOTHKH, TPOOIOTUKH, HAHOYACTHUHKU Ta
AHTHOKCHUJIAHTH ) BUCTYTIAIOTh OE3MEYHOI0 IPUPOTHOIO aTbTEPHATUBOIO, KA TO3BOJISIE
CYTT€BO MIJBUIIUTH PE3UCTEHTHICTh PO Ta 3HU3UTHU PIBEHb CTPECY B aKBAKYJIbTYPI.

Ha ocHOBI aHayli3y HayKOBUX JDKEpEN BHJAUIEHO Ta CHCTEMAaTH30BaHO pI3HI
MEXaHI3MHM [l IMX KOPMOBHMX J00aBOK Ta PI3HY iX pojib y BIUIMBI Ha OpraHi3M.
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30kpemMa, OHE 13 KIIFOYOBHUX MICIIb Cepe]l HUX MOCIIal0Th MPUPOIHI KOMIIOHEHTH, SIKi
JIEMOHCTPYIOTh BUCOKY 010JIOT1YHY aKTUBHICTb.

®diToreHHi KOpMOBI J100aBKM (TaKoXK BioMI SK (ITOOIOTHKH, POCIMHHI
eKcTpakTu abo (itompenapartu) — e HaTypaibHI Ta €KOJOTIYHO Oe3MeUHi PEUOBUHU
POCIIMHHOTO  TNOXOJPKEHHS, Kl MICTATh OlOJIOTIYHO AaKTUBHI  CIOJIYKH W
BUKOPHCTOBYIOTBCSI B aKBAaKyJIbTypi SIK Oe3leyHa albTepHATHBA CHUHTETHYHUM
npernaparaM Ta aHTUO10THKaMu. BOHM BKJIIOYAIOTH JIIKAPCHKI TPAaBH, CyXl POCIMHHI
nopoiky, edipHi ojii Ta ouuiieHi ekcTpakTu. Cepeln HaMOUIBII BUBUCHHX 1
NOIIUPEHUX POCIuH y il cdepi Buauisaote Kypkymy (Curcuma longa), imOup
(Zingiber officinale), vacauk (Allium sativum), 3enenui yat (Camellia sinensis),
aptuiok (Cynara scolymus), yopuuii kmuH (Nigella sativa), a TakOX MOPHUHTY, HIM,
0a3uitik Ta (PeHOJIBHI CIIOJYKH MOPCHKUX BOJOPOCTEH.

Buxopuctanas (piTOreHHUX KOPMOBUX J100aBOK € €(PEKTUBHHM EKOJIOTTYHUM
THCTPYMEHTOM TPOTHUJIl cTpecaM 3aBISKd O10aKTHBHUM (DITOXIMIYHHM CIIOJyKam,
30kpeMa (HeHOJIBLHUM crofyKaM, ¢JIaBOHOiIaM, ajkanoinaMm Ta TepreHoigam. Bonwu
OesnocepeHbO  HEUTpadizyroTh BiabHI pagukanmu (ROS) Tta crumynooTh
BHYTPIIIHBbOKJIITHHHI 3aXUCHI cUCcTeMHU. Taki J0OaBKH MIBUIKO PO3KIAJAIOTHCS Y BOJI,
MarOTh HU3bKHUI pU3UK HAKOMWYEHHS 3JIMIIKIB y (Plie pubu i HE BUKIIMKAIOTh MOSIBU
pEe3UCTeHTHUX MTaMiB OakTepii. EQekt ditonpenapariB € cyBopo crieuudiuHum 110
no3yBaHHs. Hanpukiaz, A roIoBHOTO KaTeX1HY 3€JIEHOTO Yalo — emirajokaTexin-3-
rasiatry (EGCG) — ontumanbHa KoHueHTpauis ctaHoBUTh 100—110 mr/kr xopmy. Y
cynpaianoBimaux ngo3ax (200 mr/kr 1 Oweme) EGCG nie sk MpOOKCHIAHT,
NPUTHIYYIOYM KaTajady Ta BUKIMKAIOYM HAKOMUYEHHS MapKepa OKCHUJIATUBHOIO
MOIIKOHKEHHS — MaJOHOBOTO Aianpaeriay (MDA).

OkpiM MOpSIMUX 3aXHUCHUX BIACTUBOCTEH POCIMHHHX EKCTPAaKTIB, KIIOUYOBUM
dbakTOpoM pPE3UCTEHTHOCTI PHO € CTaH IXHBOI MIKPOOIOTH. Y 3B'SI3KYy 3 IIUM
NEPCTICKTUBHAM HAMpPSMOM € TIO€THAHHA (iToreHiB 13 mpebdiOTHKaMH Ta
npOoOIOTHUKAMHU, SIKI YTBOPIOIOTh TOTYXXHY CHHEPTeTUYHY OCHOBY JISl IATPUMKH
310poB’se KuikiBHUKA. [IpoOioTuku Ta mnpeblOTUKUM — 1i¢ O10JIOTIYHO AaKTHUBHI
KOMITOHEHTH, $IK1 JOJA0Th JO pAalllOHy TiJpOOIOHTIB Il MOKpAIIeHHS 370pOB’S
KUILIKIBHUKA, 3MIITHEHHS IMYHITETY Ta IM1JIBUILIEHHS 3arajbHO1 CTIMKOCTI OpraHizmy J0
ctpeciB. [IpoOioTHKH — 11€ KHUB1 MIKpPOOPTaHi3MH, SIKI BBOASATH JO CKJIaay KOPMIB Y
BIJIHOCHO HU3bKUX KOHIEHTpamisx (3a3Buuail Bim 0,1% mo 2% Bim mMacu Kopmy).
Haituacrime BUKOpPUCTOBYIOTH OakTepii poxaiB Bacillus (30kpema, Bacillus spp.),
Enterococcus sp., Lactobacillus, Streptococcus, Lactococcus lactis, Pseudomonas
fluorescens, a Takox IpXIKI (Hanpukian, Saccharomyces cerevisiae, Debaryomyces
hansenii) Ta BomopocTi (Taxi sk Spirulina)

[IpebioTukmM — 11e HEMEepeTpaBitoBaHi (HE3aCBOIOBaH1) BYTJIEBO/IM, SIK1 3a3BUYAM
OTPUMYIOTH 13 KIITHHHHX CTIHOK JPDKIKIB a00 PpOCIMHHHX JKepel. Bonu
KJIacCU(IKyIOTHCS 32 pO3MIPOM MOJIEKYJ 200 CTyleHEeM MojiMepur3allii Ha MOHO-, OJIIro-
Ta moyicaxapuau. [IpebGioTuKu HE 3aCBOIOIOTHCS OpraHizMoM pubu Oe3mocepeHbo,
aje CIyryloTb BUOIPDKOBUM TOXXMBHMM CyOCTpaTOM JJii KOPUCHUX Oakrtepii
KUIIKIBHUKA,  CTUMYJIOWOYM  iXHIA  picT 1  akTUBHICTb.  Hanpuknan,
dbpyxroonirocaxapuau (FOS), manan-omnirocaxapuau (MOS), ranakroosirocaxapuiu
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(GOS), kcumoomirocaxapuau (XOS), iHymdiH, 3omanbrooinirocaxapuan (IMO) Ta
apabinokcunoomnirocaxapuan (AXOS).

Bcranonieno, 1o goaaBanHs kcuioodirocaxapuaiB (XOS) y Touniit go3i 0,05%
KapAUHAJIBHO MiABUILYE CTIMKICTh PUO A0 XPOHIYHOIO aMiayHOro oTpyeHHs. [lix gac
96-ronMHHOTO aMia4yHOTO CTPECY BUKUBAHICTH PHUO, siKi oTpuMyBaiu XOS, CTAHOBUTH
92,5% nipotu nuiue 52,5% y KoHTposbH1M rpymi. PazoM 3 TuM, no6aska XOS nocuiioe
AHTUOKCUJAHTHUHN 3aXUCT, MIABUIIYIOUH piBeHb TiyTaTtioHnepokcuaazu (GSH-Px) ta
mizouumy (LZM). Kpim Toro, BoHa 3amoOirae BUTOKY MEYIHKOBHX (DEpPMEHTIB Y
KPOBOTIK, 3HWXYIOYM OIOXIMIYHI MapKepH [MOIIKOJKEHHS TeNaTOLMTIB —
acnapraramiHoTrpancdepasy (AST) ta ananinaminorpancgepasy (ALT).

Hapeneni B pgocTymHidl Jjiteparypi JdaHi CBig4aTh Tpo Te, IO J00aBKH
npebioTukiB (30kpemMa XOS) BHUCTyNaroTh MOXUBHUM CyOCTpaTOM Uil KOPHUCHOI
MIKpO(hIOpY KUIIKIBHUKA, PEMOJETIOYH ii. 30KpeMa , BOHU CYTTEBO 30aradyrorb
nomyJsiii 6akrepiit poxiB Bifidobacterium, Turicibacter Ta Romboutsia, omHOYaCHO
NPUTHIYYIOYM PICT TMOTEHIIIMHUX TAaTOTeHiB, Takux sk Clostridium sensu stricto Ta
Photobacterium. Kopucna mikpodiopa cuHTe3y€e OyTHpAT, sikuii 3a0e31euye eHeprieto
KJIITUHU E€NITEeNI0 KHUIIKIBHUKA, MOKpallye Horo Mopdoiorioo (BUCOTY Ta IIUPHUHY
BOPCHHOK) 1 3a11001ra€ 3anajieHHIO.

TakuM YMHOM, BHUKOPHUCTAaHHS KOPUCHMX MikpoopraHismiB (Bacillus spp.,
Lactobacillus, npixpki) MOKpaly€e 3aCBOEHHS MOKUBHUX PEYOBUH, CUHTE3Y€ TPaBHI
depmeHTH, MHOKpailye Oap’epHy (YHKIIO KHUIIKIBHHKA Ta MPUTHIYYE DPO3BUTOK
MaTOTEHIB.

OxpiM yIOCKOHAJIEHHS CKJIay KOPMIB 3a JOTIOMOTO0 MPUPOJITHUX €KCTPAKTIB Ta
MIKpOOIOMHHX 100aBOK, MOTYKHUM 1HCTPYMEHTOM ITiIBUIIIEHHS iXHBOT €)eKTUBHOCTI
€ BIPOBA/DKEHHS HAHOTEXHOJOTIH. BUKOpUCTAaHHS HAHOYACTUHOK 1 HAHOIUIATPOPM
JI03BOJISIE BUBECTH SIKICTh AKBAKOPMIB HA HOBHI TEXHOJIOT1YHUNA PiBEHb. 30KpeMa, BCe
OUIBIIIe Y TOCHIKEHHSX 3aCTOCOBYIOTHCSI HAHO(OPMH MIKPOEIEMEHTIB — METATIB Ta
metanoifniB (Se, ZnO, CuO, Fe;Os3, xiTo3aH), MO MABHUIIYE iXHIO 010JOCTYIMHICTH
3aBJSIKM TIOE€IHAHHIO HAJIMAaJIoro po3Mipy 4dacTUHOK (MeHme 100 HM) Ta IXHBOTO
NOBEpXHEBOro 3apsay. HaBiTh y HUBBKHMX J03aX BOHU CTUMYJIOIOTH IMYHITET Ta
MOKpaIIyIOTh KOHBEpcito kopmy. IIpoTe, mepeBHIeHHS 103yBaHHS HAHOYACTHHOK
OPU3BOAUTH N0 1X aKyMmyJjsilii y 340pax Ta NediHIl ¥ BUKIMKAE CUCTEMHUN
OKMCHIOBAJIbHUI CTpEC.

Pazom 3 THM, TIpM BHCOKMX TEMIIEpaTypax IiJl 4ac €KCTPy3il KOPMiB UyTIHBI
POCIIMHHI €KCTPAaKTH MIBUIKO PYWHYIOTHCS, & HAaHOKAICYJIIOBAHHS y O10MOIIMEpHI
000710HKM Ha OCHOBI XiTo3aHy Ta PLGA HamiiiHO 3axuIae aKTMBHI PEYOBWUHU Bij
TEPMIYHOI JIECTPYKIli Ta OKUCHEHHS ¥ 3a0e3neuye iX MPOJIOHTOBaHE BUBLILHEHHS
0e3MocepeIHbO y KUIIKIBHUKY pHO.

[Ipote, BUKOpPHUCTaHHS HAHOTEXHOJOTIA Ma€ TOABIHHUN XapakTep, TOMY
notpedye cyBoporo KoHTpoito. [lo-mepmre, Gi0AOCTYHHICTH 1 TOKCHYHUN MOPIT
HAaHOYACTHMHOK KPUTHUYHO BU3HAYAIOTHCS IXHIM PO3MIPOM Ta MOBEPXHEBUM 3aPSIOM.
Jliist iX aHanni3y BUKOPHUCTOBYIOTH Cy4acHI METOM, TaKl SIK €JIeKTPOHHA MIKPOCKOITIS
(TEM, SEM), nunamiune po3scitoBanHs cBitia (DLS) ta peHrtreniBcbka audpakiis
(XRD). IMo-npyre, nepeBulieHHs] 0€3MEYHOr0 J03yBaHHS HAHOYACTUHOK BHUKJIMKAE
3BOPOTHUIN €(EeKT — MPOBOKY€E IHTEHCHUBHUN OKCHUJIATUBHHM CTpeC, HAKOMHYEHHS
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METaNIB y TKaHWHAX puoOu (010aKyMyJISIliI0) Ta TICTOMATOJIOTIYHI 3MIHU B KHUTTEBO
BXXJIMBUX OpraHax. I mo-tpere, He0OX1HO BpaxOByBaTH MOTEHIIIITHE BUBUILHEHHS Ta
HAKOMHWYEHHS HAHOHOCIIB Y BOJHUX €KOCUCTEMax, OCKUIbKH iXHIM BIUIMB Ha JIOHHI
BIIKJIQJIM Ta XapyoBl JIAHLIOTM B JIOBFOCTPOKOBIA TMEPCIEKTHUBI 3aJIUIIAETHCS
MaJIOBHBYCHHM.

TakuM 4YMHOM, KOMIUIEKCHE BUKOPUCTAaHHSA (DITOT€HHUX CHOJYK, NpeOlOTHKIB,
npOoOIOTHKIB Ta HAHOTEXHOJOTTYHUX (POPM y CydacHIN akBaKyJIbTypi € e(EeKTUBHOIO
Ta OE3MEYHOI AIBTCPHATHBOIO CHHTCTHUYHUM IIperaparaM. 3acTOCYBAaHHS TaKUX
(yHKUIOHATBHUX  KOPMOBHX  J00aBOK  JO3BOJIAE  MIHIMI3YBaTH  3arposy
aHTHO10TUKOPE3UCTEHTHOCTI, MIJIBUIIUTH CTIHKICTh T1IPOOIOHTIB O €KOJIOTIYHUX Ta
TOKCHYHHX CTPECIB, @ TAKOXK 3a0€3MEYUTH CTATUMN 1 €KOJIOTIYHO OE3MEUHHI PO3BUTOK
pUOHUIITBA 6€3 PU3HKY HAKOIMMYCHHS IIKIIJIMBUX 3aTUIIKIB Y MPOIYKIIii.
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THE ROLE OF INNOVATIVE FEED ADDITIVES IN IMPROVING
RESISTANCE AND REDUCING STRESS IN FISH

The intensification of aquaculture and the threat of antibiotic resistance are
driving the shift toward innovative feed additives, such as phytogens, prebiotics,
probiotics, and nanoparticles. Plant-based phytogenic supplements neutralize free
radicals and activate defense systems, but require precise dosing to prevent oxidative
damage. Prebiotics and probiotics improve the gut microbiota; in particular,
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xylooligosaccharides (XOS) at a dose of 0,05% increase fish survival during ammonia
stress to 92,5 % and enhance antioxidant activity. Nanotechnology ensures high
bioavailability of trace elements and protects sensitive extracts from thermal
degradation, although exceeding their recommended doses can lead to toxic
bioaccumulation and oxidative stress. The combined use of these supplements
increases aquatic organisms’ resistance to environmental stress and ensures the
sustainable development of aquaculture without the risk of harmful residues
accumulating in the final product.
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MIKPOBIOJIOT'TYHI BIOTEXHOJIOI'I IK OCHOBA
NPOPLIAKTUKHU 3AXBOPIOBAHB PUE PI3HOI ETIOJIOIII

Cranuif po3BUTOK aKBaKYJIbTYpU O€3MOCEPEIHbO 3aJICKUTh BiJl €Mi300TUYHOIO
OJ1aronoay4us rocrnoaapcTs, (Hi31070TIYHOTO CTaHy PO 1 AKOCT1 BOAHOTO CEPEAOBUIIIA.
[nTencudikaiiss BUpPOUTYBaHHS, 30UIbIIEHHS IIUIBHOCTI MOCAJKHU, HAKOMUYEHHS
OpraHiYHUX PEYOBUH 1 OIOr€HHMX €JIEMEHTIB, PI3KI KOJMBAaHHS TEMIIEparypu Ta
TOTIPIICHHS KUCHEBOTO PEKUMY CTBOPIOIOTH CIIPHSITINBI YMOBH JIJISI PO3BUTKY XBOPOO
pi3HOi etionorii. 3axBoproBaHHS pPHO 3A€OUTHIIOTO € Pe3yJbTaTOM KOMIUIEKCHOI
B3a€EMOJI1 TAaTOreHa, CIPUUHATIMBOTO OPraHi3My Ta HECHPUATIUBUX (DAKTOPIB
HABKOJIUIITHBOTO CepeoBuIa. ToMy cydacHe PUOHHUIITBO MOTpedye Mepexomy Bill
JTIKyBaHHS BXe C(HOPMOBAHOI MATOJOTIi 0 CHUCTEMHOI MPO(MUIAKTUKH, 3MIIHCHHS
3I0pOB’ st pHO Ta MOKPAICHHS CTAaHy BOJOMM.

Tpagurifine 3acTocyBaHHS aHTHOIOTHKIB, JE31H(PEKTAHTIB Ta 1HIIMX XIMIYHUX
3ac00iB Ma€e HU3KY oOMekeHb. HEeKOHTpOIIbOBaHE 3aCTOCYBaHHS aHTHOI0THKIB CIIPHSIE
(OpMyBaHHIO PE3UCTEHTHUX ILITaMIB MIKPOOPTaHI3MiB, MOPYIIYE CKJIAJ KOPUCHOT
MIKpOO10TH, CTBOPIOE PU3UK HAKOMTMYEHHS 3aJIUIIKOBHUX KIJIbKOCTEH MpenapariB y BOJI
Ta TPOAYKIIi akBakyasTypu. [lepCHEeKTHBHOIO aNbTEPHATHUBOIO € BIPOBAHKECHHS
MIKPOO10JI0TTYHUX 010TEXHOJIOT1H, 1S SIKUX CIIPSIMOBaHA Ha MATPUMAHHS TPUPOTHOTO
MIKpOOHOTO OaJlaHCy, 3MEHIIIEHHS MaTOTeHHOrO0 THUCKY Ta aKTHBI3aIlll0 MEXaHi13MiB
camoouunineHHs: BogHux exocucreM (Amillano-Cisneros et al., 2025; Torres-Maravilla
et al., 2024).

BaxxnuBuM eneMeHTOM Mpo(dUTaKTUKH 3aXBOPIOBAHb € KOPETYBAaHHS MIKPOO1OMY
pubM Ta BogHOTO cepenoBuina. Kuiikosa, 3510poBa 1 mKkipHa MikpoOioTa 6epe y4acTb
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y TpPaBIJICHHI, 3aCBOEHHI TOKMBHUX PEYOBHH, (POopMyBaHHI Oap’€pHUX BIACTUBOCTEH
CIM30BUX OOOJIOHOK Ta peryndamii iMyHHOi BignmoBimi. BomHodac mopymieHHs
CTPYKTypH MIKPOOHUX YrpyIloBaHb, ab0 AuCO103, MOXKE CHPUATA 30UIBLIEHHIO
YHCENbHOCT] YMOBHO-IIATOTEHHUX OAKTEPiil 1 MiABUIYBAaTH COPUUHATIUBICTD pUb 10
3aXBOpPIOBaHb. ToMy, MIKpPOOIOM HEOOXITHO pO3MIAAaTH SAK (PYHKIIOHAIBHUN
KOMITOHEHT €JIMHO1 CUCTEMH «prba — MIKpOOpraHi3MH — BogHe cepenouine» (Lorgen-
Ritchie et al., 2025).

OnHUM 13 HAWOIBII MEPCIEKTUBHUX HANPSIMIB € 3aCTOCYBaHHS IPOOIOTUKIB Yepes
KOopMH a00 Oe3nocepeHb0 y BoAy. MexaHI3MM iXHBOI i1 BKIIOUAlOTh KOHKYPEHTHE
BUTICHCHHSI IMaTOTEHIB, MPOAYKYBaHHS OPraHIYHMX KHUCIIOT, OAKTEPIONMHIB Ta 1HIIHUX
AHTUMIKpOOHMX MeTaOOoMITIB, TOKpAIICHHS TpaBJIEHHS 1 3aCBOEHHS KOPMIB,
CTUMYJIAIIIO Hecrenu(PiuHoi PEe3UCTEHTHOCTI Ta 3MIIHEHHS Oap’epHOi (QyHKIIT
KkuieyHuka. OcoOnuBe 3HAYCHHS MAlOTh MPEACTaBHUKUA MOJOYHOKUCIUX OakTepii
poniB  Lactobacillus, Lactococcus, Pediococcus, Enterococcus, a  TaKoX
CIOpOyTBOPIOIOYi OakTepii poxay Bacillus. 3a HaykOBO OOIPYHTOBAHOTO 3aCTOCYBAHHS
OpoOIOTUYHI IITaMU MOXKYTh HIABHUINYBaTH BW)KMBAHICTb MOJIOJL, IOKpAIlyBaTH
NOKa3HUKA pOCTy Ta IMOCWIIOBAaTU CTIMKICTh pUO A0 CTpecoBUX (aKTOpiB 1
OaxrepianbHux 1HPekuii (Torres-Maravilla et al., 2024; El-Saadony et al., 2021).

Mikpo61070T1yH1 TEXHOJOTIi HE OOMEXYIOThCSl BIUIMBOM Ha OpraHizM puow.
BukopuctanHss ~ MIKpOOpraHi3MiB-JI€CTPYKTOpPiB,  Ol0QUIBTPIB 1  MIKpPOOHHUX
KOHCOpIIiYMIB 3a0e3redye po3KJIaJaHHs HAJJIMIIKOBOI OpraHiyHOI pPEYOBUHH,
TpaHcopMaIlito a30TOBMICHMX CIIOJIYK, 3MEHIIEHHS O10JIOTIYHOTO CHOKWBaHHS
KHCHIO Ta OOMEXKEHHS PO3BUTKY THUJIBbHOI Mikpodiopu. Crabimizalis riapoXiMIYHIX
1 MiKpOO10JIOTIYHMX MOKA3HHUKIB BOJIU 3MEHIITYE CTPECOBE HaBaHTAXECHHS HA puly Ta
3MEHIIIY€ PU3UK BUHUKHEHHS 3aXBOPIOBaHb, MIOB’SI3aHUX 13 MOTIPIIEHHSM SKOCT1 BOJIH.
Otxe, Oiopemeniaiisi MOXE OJHOYACHO BUKOHYBaTH €KOJIOTIYHY, CaHITapHy Ta
npodimakrruny ¢yskiii (Amillano-Cisneros et al., 2025; Yusoff et al., 2024).

EdexruBHIiCTh OI0TEXHONOTTYHOTO BTPYYaHHS 3aJ€XKWTh Bif TMI00pY IITaMiB.
[oreHtilinuit mpoOioTHK a00 MIKPOOPTaHi3M-AECTPYKTOp Mae OyTu Oe3MeuHuM sl puodH,
JIOAMHU W BOAHOI EKOCHCTEMH, HE MICTUTH HE0aXXaHMX TEHIB BIPYJIEHTHOCTI Ta
TPaHCMICHBHOI AHTHUOIOTUKOPE3UCTEHTHOCTI, 30epirard (PyHKUIOHAIbHY AKTUBHICTH 32
KOHKPETHUX TEMIIEparypHUX 1 TimpoxiMiuHMX yMOB. llpakTiuHe BIpOBaKESHHS
npoOIOTUYHKUX 1 610peMeialliiHIX penapaTiB MOBUHHO BKIIIOYATH JIarHOCTUKY CTaHy pHO,
OLIIHIOBAHHSI SIKOCTI BOIM Ta MIKPOOIOTH, BU3HAUYEHHSI OCHOBHUX PH3HKIB, JJAOOPATOPHUIA
CKpPUHIHT IIITaMiB, TOCTIHE 3aCTOCYBAHHS 1 MOJABIINN MOHITOPHHT €()EeKTUBHOCTI.

Jlnst Ykpainu po3BUTOK TaKWX TEXHOJIOT1H Mae cTpaTeriune 3HaueHHs. CTBOPEHHS
BITYM3HSIHUX MPOOIOTUYHUX 1 Ol0peMeialiitHIX penapaTiB CIpUITUME 1 ABUIIICHHIO
0100e3meKn aKBaKyJabTYpH, 3MEHIICHHIO YacTOTH 3aCTOCYBaHHS AHTHUOIOTHUKIB Ta
BIIMOBIAHO  3MCHIICHHS  YaCTOTH  BHUIIQJIKIB  aHTHOIOTUKOPE3WCTCHTHOCTI,
NPUIIBUIIINTE BiTHOBICHHS BOAOWM, 30KpeMa MOCTPaXAAINX BiJ] aHTPOIIOTEHHOTO Ta
BOEHHOTO BIUIMBY, @ TaKOX CIPHITHME OTPHUMAaHHIO Oe3medHoi puOHOI MpOmyKIIii.
[HTErpoBana Mojesb, 10 00’€IHY€ MOHITOPUHT BOAHOTO CEPEAOBUINA, OI[IHIOBAHHS
CTaHy puO, ympaBiaiHHS MIKpPOOIOMOM 1 IIJIECIPSIMOBAHE 3aCTOCYBAHHS KOPHUCHHX
MIKpoOpraHi3miB, Bianosigae npunuunaMm One Health Ta cranoro po3BuTky.
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Otxe, npodiIakTUKa 3aXBOPIOBaHb pUO Ma€ MOYMHATHCS HE 13 3aCTOCYBaHHS
JIKyBaJbHUX TIpenapariB, a 3 MiATPUMAHHS ONTUMAJIBHOTO MIKpOOHOTrO OanaHCy
oprai3my puOHU Ta cepeIoBHILA ii ICHYBaHHS.
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MICROBIOLOGICAL BIOTECHNOLOGIES AS THE BASIS FOR THE
PREVENTION OF FISH DISEASES OF VARIOUS AETIOLOGIES

For Ukraine, the development of biotechnology is of strategic importance. The
creation of domestically produced probiotic and bioremediation products will help to
improve biosafety in aquaculture, reduce the frequency of antibiotic use and,
consequently, reduce the incidence of antibiotic resistance, accelerate the recovery of
water bodies, particularly those affected by human activity and the effects of war, and
will also help to ensure the production of safe fish products. The prevention of fish
diseases should not begin with the use of therapeutic agents, but with maintaining an
optimal microbial balance within the fish’s body and its environment.
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3AMIHA PUBHOT'O BOPOIIHA B PAIIIOHAX JIOCOCEBHUX PUBb HA
POCJIMHHUM MMPOTEIH: CYYACHUM CTAH TA IEPCIIEKTUBH

AKBakynbTypa € OJHUM 13 HAWJAMHAMIYHINIMX CEKTOPiB  CBITOBOTO
arponpOMHUCIIOBOTO KOMIUIEKCY, IO 3abe3medye 3pocTaiodi MoTpeOu HAceleHHS Y
BUCOKOSIKICHIM puOHiil mpoaykuii. Cepen 00'€KTIB IHTEHCUBHOTO pUOHUIITBA OCOOTIUBE
MICIIE TOCIal0Th JOCOCEBI pPUOHU, SKI XapaKTEPHU3YIOThCS BHUCOKOK XapuOBOIO
IIIHHICTIO, IMIBUJKAMH TEMITAMH POCTY Ta 3HAYHHM IIOMMTOM HAa CBITOBOMY PHHKY.
BonHouac mopanbiivii pO3BUTOK JIOCOCIBHUIITBA 3HAYHOK MIpOKO 3aJICKUTh BiJ
€(EeKTUBHOCT1 CUCTEM TOJIBIIl, OCKUIBKM BUTPATU HA KOPMHU CTaHOBIATH 0 50-70 %
co01BapTOCTI BUPOILYBaHHS pUOH.

TpaauIiiHO OCHOBHUM JIKepesioM OilKa y KOMOIKOpMax Jijis JIOCOCEBUX PHO €
puOHEe OOpPOIIHO, SKE BiJI3HAYAETHCS BUCOKOIO MOKMBHOIO IIHHICTIO, ONTUMAJIbHUM
aMIHOKHUCIIOTHUM CKJIaJIoM 1 J00poro mneperpaBHicTIO. OJHAK MPOTITOM OCTaHHIX
JECSATUIIITH CIIOCTEPITAETHCS CYTTEBE CKOPOUCHHS 3aIaciB MOPCHKUX O10pecypceiB, M0
BUKOPUCTOBYIOTHCS JIJISi HOTO BUPOOHMIITBA, @ TAKOX TOCTIMHE 3pOCTaHHS BapTOCTI
pubHOTo OopomHa. [le 00yMOBIIIOE HEOOXITHICTh MONTYKY allbTEPHATUBHUX JKEPE
OpoTEiHy, 3JaTHUX 3a0e3MeUnuTH NOTPeOM  aKBaKyJbTypu O€3  3HUIKEHHS
MPOJYKTUBHOCTI pUOM Ta IKOCTI1 KiHIleBOi mpoaykiii (bomko, 2019; Pagsko, 2024).

OaHuM 13 HaWOIBII MEPCHNEKTUBHUX HAINPSAMIB € BUKOPHUCTAHHS POCIMHHHMX
OUIKOBUX  KOMIIOHEHTIB, Hacammepes] COEBOro, TOPOXOBOro,  PiMakoBOro,
COHSIIIHMKOBOTO Ta IMIIEHWYHOro mporeiny. CydacHi TEXHOJIOTII TepepoOKH
POCIIMHHOI CHPOBUHU J03BOJISIFOTh 3HAYHO 3HU3UTH BMICT aHTHUIIOKMBHUX PEUOBHH,
MIJBUIIMTH 3aCBOIOBAHICTh TMOXXHBHUX KOMIIOHEHTIB 1 TOKpAIIUTH O10JIOTTYHY
I[IHHICTh KOPMIB. 3aB/SKH [IbOMY POCITUHHI OUIKH Je/1aji MIHPIIe BUKOPUCTOBYIOTHCS
y BUPOOHUIITBI KOMOIKOPMIB JIJIsl JIOCOCEBUX PUO, CIIPHUSAIOYN 3MEHIIICHHIO 3aJI€KHOCTI
aKBaKyJbTYPH Bl pECYpPCiB MOPCHKOTO TTOXOXKEHHSI.

Pazom i3 TuM moBHa 3amiHa puOHOTO OOPOITHA POCIHMHHUM MPOTETHOM
3QIIMIIAETHCS  CKJIQJAHUM TEXHOJIOTIYHMM 3aBAaHHSM. PocimHHI OITKH MOXYTh
XapakTepu3yBaTUCs JeHIIUTOM OKPEMUX HE3aMIHHMX aMIHOKHCIIOT, HHXYOIO
NEPETPABHICTIO OKPEMHUX KOMIIOHEHTIB Ta HAsIBHICTIO aHTUIOXUBHUX (haKTOPIB, 5Kl
HEraTMBHO BIUIMBAIOTh Ha (I310JOTIYHUN CTaH, TEMOU POCTY, (PYHKIIOHYBaHHS
TpaBHOI CUCTEMHU Ta IMyHITeT pub. Came TOMY Cy4yacH1 JIOCHIIKEHHS CIOPsIMOBaH1 Ha
ONTHUMI3allll0 peUentyp KOMOIKOPMIB MNIJISXOM TMOEAHAHHS PI3HUX JOKEpEN
POCIMHHOTO  OiKa, 3acTOCYBaHHS (EPMEHTHMX IMpemnapariB, MpPOOIOTHUKIB,
AMIHOKHUCJIOTHUX JO0OABOK 1 OIOTEXHOJIOTIYHUX METOAIB OOpPOOKHM POCIMHHOI
CUPOBHHH.

Oco0nuBOi aKkTyaJIbHOCTI 1151 TIpoOsieMa Ha0yBa€e B yMOBax IEPEXOJy CBITOBOI
aKBaKyJbTYPH [I0 MPHUHIUIIB CTaJOr0 PO3BUTKY, MHUPKYJISIPHOI EKOHOMIKH Ta
paIliOHAIBHOTO BUKOPUCTaHHS MPUPOJHUX PECYypcCiB. 3MEHIICHHS BHKOPUCTAHHS
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pUOHOrO OOpOIlIHA CHpUSE 3HMKEHHIO aHTPONOI€HHOI'O HABAHTAXKEHHS Ha MOPCHKI
€KOCHUCTEMH, CKOPOUYEHHIO BUJIOBY KOPMOBHUX BHUJIIB pUO 1 MiABUIIEHHIO €KOJIOTTYHOT
CTifikoCcTi BUpOOHHMITBA. BogHOuac BIPOBAKEHHS aIbTEPHATHBHUX O1TKOBHX
KOMIIOHEHTIB  JI03BOJISIE 3HM3UTU COOIBapTICTh KOMOIKOPMIB Ta 3a0€3MeYnuTH
CTaOUTbHICTh BUPOOHUIITBA B YMOBAX HECTAOUTLHOCTI CBITOBOTO PHHKY CHPOBHHU.

MeTta poboTH — TpoaHaNi3yBaTH CyYacHUH CTaH BUKOPHUCTAHHS POCIMHHOTO
MPOTEIHY K AIbTEPHATUBU PUOHOMY OOpOIIHY B palliOHaX JIOCOCEBUX PUO, OIIHUTH
MOro BIUIMB HA MPOAYKTUBHICTH, (P1310JI0TTYHUMN CTaH Ta €()eKTUBHICTh BUPOIIYBaHHS,
a TaKOXX BU3HAYUTH MEPCIEKTHBHI HATIPSIMH TIOIATBIIIOTO BAOCKOHAICHHS TEXHOJIOT1i
TOJIIBJI1 B aKBaKYJIBTYPI.

JlococeBi puOu, 30KpeMa aTlaHTUYHUN Jocock (Salmo salar) Ta paiimyxHa
dopens (Oncorhynchus mykiss), Hanexarb J0 BUIIB 3 BUCOKMMHU NOTpedamMu y
MOBHOI[IHHOMY OUIKYy Ta HE3aMIHHUX aMIHOKHCJIOTax. [puBamuii 4ac OCHOBHUM
JDKEpeJIoM TIPOTeiHy B KOMOIKOpMax JUIsl WX pUO 3aimuinanocs pudHe OOpOITHO, sKe
XapaKTEepU3y€e€TbCSd BHCOKOIO TEpPETPaBHICTIO, 30a1aHCOBAaHUM aMiHOKHCIOTHUM
CKJIQZIOM 1 3HAYHUM BMICTOM O10JOTIYHO aKTUBHUX peyoBUH. OIHAK OOMEXKEHICTb
CUPOBMHHOI 0a3u, MIABUIIEHHS BapTOCTI pUOHOrO OOpoIIHA Ta HEOOXIJIHICTh
3MEHIIIEHHS] aHTPOIIOT€HHOTO HABAHTAXKEHHS HA MOPCHKI €KOCHCTEMH CTUMYIIIOBAIIN
AKTUBHUI MOILIYK albTEPHATUBHUX JKEPEI OLIKa.

Haii6i1b111 nepcrneKTUBHOIO aJIbTEPHATUBOIO € POCIMHHI MPOTEIHU, SIKI IIUPOKO
BUKOPUCTOBYIOTHCS Y BUPOOHHUIITBI KOMOIKOPMIB 3aBJISIKM JOCTYITHOCT1, EKOHOMIYHIN
e(EeKTUBHOCTI Ta MOKJIMBOCTI CTaOlIbHOTO BUpOOHUIITBA. Haluacrimie 10 ckiaamgy
KOPMIB BBOJSITh COEBUN KOHIEHTPAT 1 COEBHM 130JI9T, TOPOXOBHH, MIICHUYHHM,
pITIAaKOBHM,  COHSIIHUKOBUM Ta  KyKypym3sHuid  Oumok. Lli  xommoHeHTH
XapaKTePU3yIOThCS BUCOKHM BMICTOM MPOTEIHY Ta MOXKYTh YACTKOBO ab0 MOBHICTIO
3aMiHIOBaTH PUOHE OOPOIIHO 3a YMOBHW 30aJlaHCYBaHHS DAIliOHYy 3a HE3aMIHHUMH
aMIHOKHCTIOTaMH.

Cepen pOCIMHHMX KOMITOHEHTIB HAWO1IBIIIOTO MONMTUPEHHS] HA0YB COEBUH O1JIOK,
SIKAUA Ma€ BUCOKY KOHIICHTpAIlil0 MPOTEIHY Ta J0Ope 3aCBOIOETHCS OpPraHi3MOM puO
micisl BIAMOBIAHOI TEXHOJOTIYHOI OOpOOKH. BUKOpPUCTAaHHS COEBOrO KOHIICHTPATy
J03BOJISIE 3HAYHO 3HU3UTU BMICT AHTUIIOXKUBHHUX PEYOBHH, TAaKUX SIK 1HT10ITOpH
TPUIICUHY, CANOHIHM Ta (iTaTH, SKIi MOXYTh HETaTMBHO BIUIMBAaTH Ha MPOIICCH
TpaBIICHHS 1 3aCBOEHHS MMOKUBHUX PeuoBHH. JlOCITIPKEHHSI OCTaHHIX POKiB CBiTYaTh,
IO YacTKoBa 3aMmiHa pUOHOTO OOpOIHA COEBUM MPOTEIHOM HE MPU3BOAUTH 0
ICTOTHOTO 3HIJKEHHSI TEMITIIB POCTY JIOCOCEBUX pHO 3a YMOBHU 3a0e3NeueHHs
ONTUMAJIBHOTO aMIHOKHCIIOTHOTO CKJIaay Kopmy (XosomHs Ta iH., 2023).

Boanouac moBHa 3amiHa puOHOTO OOpOINHA POCIMHHUMHM JKEpelaMH O1lKa
CYNPOBOKYETHCS HU3KOIO TEXHOJOTIUYHUX 1 (hi310JIOTTUHHUX TPYAHOUIB. PocnuuHi
OUIKU MICTATH MEHIITY KUTbKICTh TAKMX HE3aMIHHUX aMiHOKUCIIOT, SIK METIOHIH, JTI3UH
1 TPEOHIH, 10 MOXKe OOMEXyBaTH 1HTEHCUBHICTH pocTy pub. Kpim Toro, 3amuiikoBa
KUIbKICTh AQHTUIIOKMBHMX PEUYOBMH 37aTHAa BHUKJIMKATH 3amalibHl MPOLECU Yy
KUIICYHUKY JIOCOCEBUX, 3HIKYBaTH €(EKTUBHICTb BHKOPUCTAaHHS KOpMYy Ta
NOTIPUIYBAaTH 3aCBOEHHS MOXKMBHUX KOMIOHEHTIB. CaMe TOMY CyyacHl pelenTypu
KOMOIKOpMIB MependadyaroTh J0JATKOBE BHECEHHS CHHTETUYHUX aMIHOKHUCIIOT,
dbepMeHTHHX MpernapariB, MPOOIOTHKIB 1 PYHKITIOHATILHUX KOPMOBHX JI00aBOK.
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[lepcieKTUBHMM HampsiIMOM € 3aCTOCYBaHHS O10TEXHOJIOTTYHUX METO/IIB
Moaudikailii pociIMHHOT cupoBuHH. DepmMeHTaIlisl, eH3MMHa 00poOKa Ta 010KOHBEPCis
JO3BOJISIOTH MIJBUIIUTH O10J0TYHY LIHHICTH POCIMHHOTO MPOTEIHY, 3MEHIIHMTH
KOHIICHTPAI[II0 aHTUIOKUBHUX (PAKTOPIB 1 MOKPAIIUTH HOTO EPETPABHICTD. 3aBISKU
BUKOPHCTAHHIO CyYaCHUX TEXHOJIOTIM MepepoOKH 3HAYHO 3pOCTaE €PEKTUBHICTH
3aCBOEHHS TOKMBHUX DPEUYOBHH, IO MO3UTHBHO BIUIMBA€ Ha MPHUPICT Macu pHO,
Koe(ilieHT KOHBEPCii KOpMY Ta (1310J0TTUHUNA CTaH OpraHi3My.

OxpeMy yBary OpUAUISAIOTh KOMOIHYBaHHIO PI3HUX JKEpEd POCIMHHOrO OLIKa,
10 JI03BOJISIE KOMIIEHCYBATH ACPIIUT OKPEMHUX aMIHOKHUCIIOT 1 M1JBUIIMUTH MMOXKXWUBHY
I[IHHICTh KOMOiKOpMiB. [o€qHAHHS COEBOTO, TOPOXOBOTO, MIIIECHUIHOTO Ta PITAKOBOTO
IpoTEiHIB 3abe3neuye OUTBIN 30a7aHCOBAHMN aMIHOKHCIOTHHH mpodinb, cropuse
MOKPAIIEHHIO MPOJYKTUBHOCTI JIOCOCEBUX PUO 1 3HIKYE 3aJI€KHICTh aKBaKYJIbTypHU
BiJl puOHOTO OOpOIITHA.

CydvacHi MOCHIDKEHHSI TaKOXK CBIYaTh MPO MEPCHEKTUBHICTh BUKOPUCTAHHS
HOBUX QJIbTEPHATUBHHUX OITKOBUX JDKEpeN, 30KpeMa Oilka MIKpOBOJOPOCTEH,
JOPLKIKIB, OaKTepiil, rpuOiB Ta KoMax. Takl IHTPeIIEHTH XapaKTEPU3YIOThCS BUCOKOIO
NOKMBHOKO  IIHHICTIO, JOOpUM  aMIHOKHCIOTHUM  CKJIaJAOM 1  MOXYTh
BUKOPHCTOBYBATHCS Pa3oM 13 POCIMHHUMHU TpOTE€iHaMu I  CTBOPEHHS
30a7aHCOBAaHUX KOMOIKOPMIB HOBOTO TIOKOJIHHA. IX 3aCTOCYBaHHS CIIpuse peanizarii
OPUHIMIIB UPKYJISIPHOI €KOHOMIKH, €(EeKTUBHIIIOMY BUKOPUCTAHHIO MPHUPOIHUX
pecypciB Ta 3MEHIIIEHHIO HETATUBHOTO BIUIMBY Ha JTOBKIJIJIA.

TakuM 4YMHOM, CYYaCHMM PO3BHUTOK TEXHOJOTIM BUPOOHUIITBA KOMOIKOPMIiB
MIATBEPKYE MOMKJIMBICTh 3HAYHOTO CKOPOUYEHHS 4YacTKU pPUOHOro OopomiHa y
paIioHax JococeBUX pud 6€3 ICTOTHOTO MOTIPIICHHS iX MPOoayKTUBHOCTI. [lomamnbii
JOCIIKEHHSI MalOTh OyTH CIPSIMOBaHI Ha BJIOCKOHAJIEHHS TEXHOJIOTiM MepepoOKH
POCIMHHO1 CHPOBUHH, OTITUMI3aIlif0 aMiHOKHCIIOTHOTO CKJIaTy KOPMiB, BAKOPUCTAHHS
GyHKIIOHATPHUX KOPMOBHX TTOOABOK Ta OI[IHKY JIOBFOTPWUBAJIOTO BIUTUBY
aATbTEPHATUBHUX JKEPEN MPOTEIHy Ha 3/I0OPOB'sl, PICT 1 AKICTh MPOIYKIIIi TOCOCEBUX
pu6. Peanmizanis uux OiAXOAIB CHPUATUME MIJBULIEHHIO €KOHOMIYHOT €()eKTUBHOCTI
BUPOOHUIITBA, 3MEHIIECHHIO 3aJICKHOCTI aKBaKyJIbTypH BiJ pPecypciB MOPCHKOTO
MIOXOJKEHHSI Ta 3a0€3MEeYSHHIO CTaJIOT0 PO3BUTKY CBITOBOTO JIOCOCIBHHUIITBA.
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REPLACEMENT OF FISHMEAL WITH PLANT PROTEIN IN SALMONID
DIETS: CURRENT STATE AND PROSPECTS

The paper examines the current state and prospects for replacing fishmeal with
plant-based protein sources in the diets of salmonid fish. The relevance of searching
for alternative protein ingredients is substantiated due to the declining availability of
marine biological resources, increasing fishmeal costs, and the need to improve the
environmental sustainability of aquaculture. The potential use of soybean, pea, wheat,
rapeseed, sunflower, and other plant proteins in compound feeds for Atlantic salmon
and rainbow trout is analyzed. It has been established that partial replacement of
fishmeal with plant proteins, provided that diets are balanced in terms of amino acid
composition, can ensure adequate growth rates, efficient feed utilization, and
maintenance of the physiological condition of fish. The main limitations associated
with the use of plant proteins are identified, including deficiencies of certain essential
amino acids, lower digestibility, and the presence of antinutritional factors. The
prospects of using fermentation, enzymatic treatment, probiotics, amino acid
supplements, and combinations of different protein sources to improve the biological
value of feeds are considered. It is substantiated that further improvement of
technologies for using alternative proteins will contribute to reducing the dependence
of aquaculture on marine resources, increasing the economic efficiency of production,
and ensuring the sustainable development of salmonid aquaculture.

MMYKAJIO II. 1., BOJKUK B. 1.
JIbBIBCHKMI HalllIOHAJIBHUYN YHIBEPCUTET BETEPUHAPHOT MEIUIIMHU Ta G10TEXHOJIOT1i
imeni C. 3. Ixuipkoro, Byi. Ilexapcbka, 50, m. JIbiB, 79010, Ykpaina, e-mail:
ppukalo@gmail.com

JJUHAMIKA POCTY LHbOI'OPIYOK PAHJTYKHOI ®OPEJII 3A
BUKOPUCTAHHSA KOMBIKOPMIB PI3HOI'O ITOXOKEHHSA

Paiinyxuna Qopens Oncorhynchus mykiss (Walbaum, 1792) nanexuts 10
HaWOLIBII MOIMUPEHUX 00’ €KTIB XOJIOAHOBOJIHOI AKBaKyJBTypH. 3a 1HTEHCHUBHOTO
BUPOILYBAaHHS ii MPOAYKTUBHICTh 3HAYHOIO MIPOIO BHU3HAYAETHCS SKICTIO Ta
e(DEeKTUBHICTIO BUKOPUCTAHHS KOpMiB. Bucoka BapTicTh KOMOIKOPMIB, OCOOJIHMBO
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IMIIOPTHOTO BUPOOHMIITBA, 3yMOBIIIOE€ HEOOXIIHICTh MOUIYKY Ta MPAKTUYHOI OI[IHKU
aJbTCPHATUBHUX KOPMOBHX 3ac00iB BITUM3HAHOTO BHpoOHUITBA. Ilpm 1pOMY
OCHOBHHMHU KPUTEPISIMH I1XHbOI €(EKTUBHOCTI € I1HTEHCHBHICTH POCTY pHOH,
HAKOTIMYCHHS 1XTIOMAaCH Ta BUTPATH KOPMY HA OIUHHMITIO TIPHPOCTY.

Metor npocnipkeHHs: OyJ0 MPOBECTH IMOPIBHAJIBHY OLIHKY JAHHAMIKA POCTY
IIOTOPIYOK paiiayx)HOoi dopeni Ta ePeKTUBHOCTI BUKOPUCTAHHS KOMOikopmiB Aller
Aqua 1 Vita Fisch 3a ogHakoBUX yMOB 0aceiiHOBOTO BUPOLIYBaHHSI.

JlocmipkeHHsST BHKOHYBAJIM B  YMOBax  XOJOTHOBOJHOTO  (epMEpPCHKOTO
rocrnojapcTBa «3axijgHa puOHa KommaHis» JIbBIBChKOi 00sacTi. MeTogoM aHasoriB
c(opMOBaHO JIB1 IpyIH [ILOTOPIYOK paiay>kHoi dopeni o 1800 ocobun y koxkHii. Puo
YTPUMYBAJIM y JBOX OaceiiHax 06'eMoM Boau 12 M> KOKHUIA, SIKi 3HAXOIMIINCS HA OHIM
TEXHOJIOT1YHIN JHIT Ta 3a0e3mnedyBajivcs BOJOK 3 OAHOTO jpkepena. IlouaTkoma
IUTBHICTH MOCaAKu cTaHoBmiIa 150 ex3./m>.

YIpoaoBx MOCHTIKEHHS MIATPUMYBAIH 31CTaBHI T1IPOXIMIYHI Ta TEXHOJIOTIYHI
yMOBH yTpuManHs pub. Temmeparypa Boau KommBanacs Bix 8,9 mo 12,5 °C. Bmict
PO3YMHEHOTIO KHCHIO MepeBakHO 3HaxomuBcsi B Mexax 10-12 wmr/n. KontponbHi
3BaXKyBaHHS NPOBOAWIN uepe3 koxkHi 10 mi6. JIoO0By HOpMY KOpMY BH3HA4Yal 3
ypaxyBaHHSIM TeMIIepaTypd BOAU Ta Macu puOH, TOMIBIIO 3A1MCHIOBAIM 4YOTHpMa
JaBaHKaMHM BIIPOIOBXK CBITJIIOBOTO JTHS.

Jns roxial mepmioi Tpynu BUKOPUCTOBYBAJIM KOMOIKOPM — BITUHM3HSHOTO
BupoOHuuTBa Vita Fisch, apyroi — xomOikopmu Aller Aqua. EdexTuBHICTh roaiBmi
OIIIHIOBAJIM 3a 3MIHAMU CEPEIHBOI 1HIUBIAyaIbHOI Macu pUOH, 3araJIbHOI IXTIOMAacH Ta
KOPMOBUM KO€(iI11EHTOM.

Ha mouarky nmocmimy cepemHs Maca IbOTOPIYOK y TpyMi, sKa OoTpuMyBana Vita
Fisch, cranoBuma 32,6 1, a 3araibHa ixtiomaca — 58,7 kr. Hampukinii gociigHOTO
nepiomy cepemHs Maca ofHiel ocoOuHu nocsra 56,4 1, a 3aranpHa ixriomaca — 101,6 kr.
AOCOMOTHUN TIPUPICT CEPENHBOI 1HIWBIMyaTbHOI Macu cTaHoBuB 23,8 T. BimHocHE
301IBIIIEHHS MAcH IIO/I0 MOYaTKOBOTO MTOKa3HUKa cTaHOBUIIO 73,0 %. 3a mepion mocimixy
Oyno Bukopuctano 51,0 Kr kopMy, cepeHiid KopMOBUid koedillieHT craHoBuB 1,18.

VY rpyni, mo orpumyBana Aller Aqua, moyarkoBa cepelHS Maca IbOTOPIYOK
craHoBuia 35,2 1, a 3arajpHa ixTiomaca — 63,36 kr. HanpukiHIl 10CIiTHOTO NEPioay
cepeaHs Maca ojiHI€l ocoOuHuU 3pocia 10 62,9 r, a 3aranpHa ixTiomaca — 10 113,36 kr.
AOCONIOTHUI TPUPICT CEpPeNHbOi I1HAMBIAYalbHOI Macu CTaHOBUB 27,7 T, 1O
Bi/IMOBiAaN0 301ablIeHHIO Ha 78,7 % MOPIBHSAHO 3 MOYAaTKOBOIO MAacol0. 3arajibHa
KUTBKICTh BHKOPHUCTAHOTO KOMOIKOPMY CTaHOBHJIA 55,5 KI, cepenHiii KOpMOBUU
koedimient — 1,106.

[TopiBHSIHHSA OTpUMaHUX MOKA3HMKIB 3aCBIMYUIIO TMO3UTHUBHY IUHAMIKY POCTY
pubu B 000X MOCHIAHMX Tpynax. 3a BHUKOpUCTaHHS KomOikopmiB Aller Aqua
aOCOMIOTHUN TPHUPICT cepeaHboi Macu omHiei ocobwmHm OyB Ha 3,9 r OUTBIIUM
nopiBHsHO 3 Tpynoro Vita Fisch. BomHodac BigHOCHMIT IPUPICT CTAHOBUB BiTIOBITHO
78,7 ta 73,0 %, TOOTO pi3HUILIA CTAaHOBMIIA 5,7 B1ICOTKOBOTO ITYHKTY.

KopMmoBuii koeditieHT Takox OyB HI>kuuM y rpymi Aller Aqua— 1,106 npotu 1,18
3a BukopuctanHs Vita Fisch. Pi3uuns mix mnokaznukamu crtaHoBwia 0,074, mio
BiMOBiAae mpubau3HO 6,3 % MeHIIid BUTpaTi KOPMY Ha OJAUHUIIO MPUPOCTY
NopiBHSAHO 3 rpynoro Vita Fisch.
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OTtpuMani pe3yiabTaTd CBig4YaTh, 110 OOWABA JOCIIIKYBaHI KOMOIKOpMHU
3a0e3neuyBain HaJIeKHY IHTCHCUBHICTh POCTY IIbOTOPIYOK paiaykHoi ¢opei 3a yMOB
6aceiitnoBoro BupoiryBaHHsI. Kombikopmu Aller Aqua xapakrepusyBajucs IeUio
BUIIOI0 €(EKTUBHICTIO BUKOPUCTAHHS, IO TMPOSABISIOCS OUIBIIUM MPUPOCTOM
CepeHbOl 1HANBIAYANTbHOI MACH Ta HUKYUM KOPMOBHUM KoediiieHToM. Pa3om i3 Tum
NOKa3HUKHU, OTpUMaHi 3a BUKopucTaHHs Vita Fisch, miaTBepmxyloTh MpakTUUYHY
MO>KJIMBICTb 3aCTOCYBaHHS KOMOIKOPMIB BITYU3HSIHOTO BUPOOHHUIITBA Y TOMIBIII MOJIOII
paiyxHoi dopeii.

TakuM unHOM, BUOIp KOMOIKOPMY J1JIsl IHTEHCUBHOTO BUpouTyBaHHS Oncorhynchus
mykiss NOIIIBHO 3IMCHIOBATH 3 ypaxXyBaHHSIM KOMILJIEKCY PHOHHIIBKO-010JIOTTYHUX Ta
E€KOHOMIYHUX IMOKa3HHKIB. J[JI1 0CTaTOYHOI OIIHKK KOHKYPEHTOCIIPOMOKHOCTI KOPMIB
BITYM3HSHOTO BHUPOOHMIITBA TIOAAJIBIN JIOCTKEHHS JOIIBHO CIpSAMYyBaTd Ha
BU3HAUEHHS BApTOCTI OIMHUIT IPUPOCTY 1XTIOMACH Ta OLIHIOBAHHS iXHBOI €(PEKTUBHOCTI
Ha PI3HUX eTarax BUPOIIyBaHHS paiiIy>kHOT (operi.
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GROWTH DYNAMICS OF RAINBOW TROUT JUVENILES FED
COMPOUND FEEDS OF DIFFERENT ORIGIN
The study compared the growth performance and feed efficiency of rainbow trout
(Oncorhynchus mykiss) juveniles fed domestic Vita Fisch and imported Aller Aqua
compound feeds under commercial farming conditions. Two groups of 1,800 fish were
maintained in 12 m? tanks under comparable water-quality and technological
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conditions. In the Vita Fisch group, mean individual weight increased from 32.6 to 56.4
g, while in the Aller Aqua group it increased from 35.2 to 62.9 g. Relative weight gain
was 73.0% and 78.7%, respectively. The mean feed conversion ratio was 1.18 for Vita
Fisch and 1.106 for Aller Aqua. Both feeds provided satisfactory growth performance,
although Aller Aqua showed a moderate advantage in feed efficiency. The results
indicate that domestically produced compound feeds may be considered a practical
alternative for rainbow trout farming, while further evaluation should include the
economic cost per unit of biomass gain.
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BUIAJKHA RTFS Y ®OPEJEBUX 'OCIIOJAPCTBAX YKPATHHA

baxrepii Flavobacterium psychrophilum BUKIVKAIOTh JBa JyXe MOIIUPEHUX
3aXBOPIOBAHHS B aKBAaKyJbTypl JIOCOCEBUX, a came OakTepialibHE 3aXBOPIOBAHHS
XooH01 Boau (3 anen. Bacterial cold water disease, BCWD) ab0 X0J0IHOBOAHUMN
¢raBobakTepio3 Ta CUHAPOM MabKIB paaykHO1 dopeni (3 anen. Rainbow trout fry
syndrome, RTFS). OCHOBHUMH 30BHINTHIMUA O3HaKaMU 000X 3aXBOPIOBAaHb € HEKPO3
a00 epo3is XBOCTOBOTO Ta IOP3aTHHOTO TUIABHUKIB, @ TAKOXK BHUPA3KX HA MIKipi. Bucoka
CMEPTHICTb K MPABUIIO CIIOCTEPITAETHCS Y MOJIO/1 JIOCOCEBUX 32 TEMIIEPATYPH HUXKYE
15°C (Marana et al., 2022).

RTFS € cucremHoro iH(pEKIi€0, sfKa 3yCTPIYAETHCS NEPEBAXKHO y MAaJIbKIB
paiinyxuoi ¢openi Oncorhynchus mykiss. O3HaKM BKIIOYAIOTh 3AYTTS >KHUBOTA,
dbopmyBaHHs “‘Cijyia” T03aay AOP3aJIbHOTO TIJIaBHHMKA, CHipasienoiOHe TulaBaHHS,
NOTeMHIHHS MIKipu Ta 30ublieHy cene3inky (Pyns, 2014). B Vkpaini RTFS
nepeBaXHO (IKCYEThCS B3UMKY ab0 BECHOM0, piamie BIITKY. CMEpPTHICTh MaJIbKiB
paiay)Hoi1 ¢openi BiJ 3aXBOpOBaHHA MOxe craHoBUTH 70 30%. Mertoro Hamioi
poGoT  OyJa0 TPOBEACHHS MOHITOPUHTOBUX  JIOCHIDKEHb Ha  (OpereBUux
rocrnofapcTBax Ykpainu Ta BuiuieHHs 30yqHuka RTFS, mrTamiB OGakrepiit F
psychrophilum, nis CTBOPEHHSI ayTOTCHHUX 1HAKTHBOBAHMX BAKITWH.

Y 2025 pomi 6yno igeHTHdiIKOBAaHO TpH ITamu F psychrophilum y manbKiB
paiiayxHuoi dopem 3 kriHivEHEME 03Hakamu RTFS y UepniBenbkiii, BonuHChKil Ta
3akapnarcbkiii oonactsax. llItamu grnaBobakTepiil BUALISIM BiJ MajibKiB Baroto 1-3 T,
BUKOPHUCTOBYIOUM CEJEKTMBHI IIUIbHI ToxkuBHI cepenoBuimia FLPA Ta ECA.
BbakrepionoriyHi nociBu Marepiany poOUiI 3 BUPa3oK, C(POPMOBAHUX y BUIVISI CluIa
103aJly CIMHHOIO IUIABHHMKA, Ta BHYTPINIHIX opraHiB. bakrepii iHKyOyBaau mpu
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temmeparypi 16-18°C ynpomox 48-96 rogun. llltamu F. psychrophilum gopmyBanu
npibui (1-3 MM) KOJIOHIT CBITIIO-)KOBTOTO KONBOpY, a ¢apOyBaHHs 3a I'pamom Ta
MIKpPOCKOIIis MOKa3aJld TpaMHETaTUBHI JOBI1 HUTYACTI OakTepii. [t miaTBepmKeHHs
BUJIOBOI NPHHAJIECKHOCTI BHAUICHHX WTaMiB Oaktepiii Oyno mnposeneHo IIJIP 3
BUKOPUCTAHHSIM OJITOHYKJICOTHIHUX MpaiiMepiB, cnenudiuaux q0 reHa 16S rRNA.
®parmenTu rera 16S rRNA Buainenux mramiB F. psychrophilum nosxusoro 971 m.H.
OyJ10 ycminHo aMmrutiiKoBaHO Ta OYHUIIEHO I HYKJICOTUIHOTO aHamizy. OTxe, HaMu
OyJ10 BUJIIJIEHO Ta 1IEHTU()IKOBAHO TPHU IITAMH NATOTeHHUX OakTepii F. psychrophilum,
K1 MOXYTh OyTH BUKOPUCTAHI JUIsl CTBOPEHHS ayTON€HHUX 1HAKTMBOBAHUX BaKIIMH 3
METOI0 MPO(DUTAKTUKU 3aXBOPIOBAHHS Ha JOCIIKYBaHUX (HOPETIEBUX rOCIOIAPCTBAX.
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RTFS CASES IN TROUT FARMINGS IN UKRAINE

In 2025, three strains of F. psychrophilum were identified in rainbow trout fry with
clinical signs of RTFS in Chernivtsi, Volyn and Zakarpattia regions. To confirm the
species identity of the isolated bacterial strains, PCR was performed using
oligonucleotide primers specific to 16S rRNA gene. Fragments of the 16S rRNA gene
of F. psychrophilum with a length of 971 bp were successfully amplified and purified
for nucleotide analysis. Therefore, we isolated and identified three strains of trout
pathogenic bacteria F. psychrophilum, which can be used to develop autogenous
inactivated vaccines for the purpose of disease prevention in the studied trout farms.
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HNEPCHEKTUBHICTbD KYJIbTUBY BAHHSI TIPICHOBOJIHHUX PAKIB Y
PEIHUPKYIAIINHIA AKBAKYJIBTYPI: IPOAYKTUBHI TA
®I310JIOTTYHI KPUTEPII

Po3BUTOK MpICHOBOMHOI aKBaKyJbTYpH IMOB’S3aHUN HE JMILE 31 30UIbIIECHHAM
0o0cAriB BUPOOHUUTBA TPAAMUIIAHUX BUIIB puUO, a ¥ 3 PO3MMPEHHAM IHEPEIIKY
NEPCHEKTUBHUX T1APOOIOHTIB, 3AAaTHUX 3a0€3MEYUTH BHUCOKY JOJaHy BapTICTh
npoaykuii. PakononiOH1 mociiaroTh MOMITHE MICLIE y CBITOBIA aKBaKylbTypl, a iX
BUPOOHUIITBO YHPOJOBXK OCTAHHIX JECATHUIITh AEMOHCTPYE CTIMKY TEHJCHIIIO 0
3poctanHsi (Food and Agriculture..., 2024). ns VYkpainu ocoOIuBHI 1HTEpEC
CTAaHOBHUTH PO3BUTOK TEXHOJOTIA KYJIBTUBYBAaHHS TPICHOBOAHMX pakKiB, 30KpeMa
aBCTPAJIIMCHKOTO  YEpPBOHOKIICIIHEBOTO paka Cherax quadricarinatus, SKui
XapaKTepU3YEThCS BUCOKOIO MIBUIKICTIO POCTY, BIAHOCHOI TEXHOJOTIYHICTIO
yTPUMAaHHS Ta MOXKJIMBICTIO KyJIbTUBYBaHHS Y KOHTpoJiboBaHUX cucreMax (Hrynevych
et al., 2022).

Penmpkynsiiiini akBakynbTypHi cucremu (PAC) maroTh 3Mory miITpuMyBaTH
CTaOUThHI TIapaMEeTPH BOJHOTO CEPEJOBHINA, PETYIIOBATH IIIJIBHICTh MOCAJKH Ta
TO/IIBIIIO, 3MEHILIYBaTH 3aJIEKHICTh BUPOOHUITBA Bl CE30HHUX 3MIH 1 KOHTPOJIIOBATH
di3ionoriyHuit  craH 00’ekTiB  KynbTuBYBaHHS (Romano, Sinha, 2020). s
PaKonoAiOHMX 1€ 0COOIUBO BAKIUBO, OCKUIBKY PICT, JIMHSHHS, IHTEHCUBHICTh OOMIHY
PEYOBUH Ta BWIKHUBAHICTh O€3MOCEPEIHbO 3ajIekKaTh B SKOCTI BOJIU, MiHEPATLHOTO
CKJIaly cepenoBuIlla Ta ToXuBHOCTI parioHy (Rida et al.,, 2020). Ilopsg 13
NPOAYKTUBHUMU MMOKa3HUKAMU 1HPOPMATUBHUM KPUTEPIEM CTaHy paKiB € 010XIMIUHUN
cknag remonmmMpu. KonueHnrtpanii OUIKOBHX (pakiiii Ta MakpOeIeMEHTIB MOXYTb
BUKOPHUCTOBYBATHUCS NIl OIIHIOBaHHS  ()1310JIOTIYHOTO  CTaTyCy, CTPECOBOTO
HABaHTAXXCHHS Ta ajanTallii pakonoaiOHuX 10 yMOB KyiabTuByBaHH (Sepici-Dingel et
al., 2013). Bonrovac xap4oBa IIIHHICTb M’sica 3aJICKUTh Bl BUJIOBUX OCOOITMBOCTEH 1
¢izionorivHoro crany ocobuH, 30kpema crafii muHsHHSA (Fedorovych et al., 2022).

3 orisALy Ha 11€ TPAKTUYHHUHA THTEPEC CTAHOBUTH KOMITJIEKCHA OITIHKA PI3HUX BH/IIB
pakiB SIK TIOTEHIIMHUX OO’€KTIB TPICHOBOJAHOI aKBaKyJAbTYpPH 3 ypaxXyBaHHSIM IX
MPOIYKTUBHUX XapaKTEPUCTUK, XapyOBOI LIHHOCTI M’sica Ta (i310JI0r0-010XIMIYHUX
NOKa3HUKIB. Takui MiIXiJ Aa€ 3MOry OOIPYHTOBAaHO BH3HA4aTH BUIM, HANWOUIBII
NpUIaTHI 71 KYJIBTHUBYBAaHHS B PEHUPKYISAMIMHUX aKBAaKYJIBTypPHHUX CHCTEMax, a
TaKOXX BPaxOBYBaTH OCOOJIMBOCTI iX agamnTarlii 70 KOHTPOJIbOBAHUX YMOB YTPHUMAaHHS
(Slusar et al., 2026).

Meta po6oru. OIHUTH TNEPCHEKTHBHICTh KYIBTUBYBAHHS aBCTPATIHCHKOTO
4epBOHOKJIEITHEBOTO paka Cherax quadricarinatus, OBromajoro paka Astacus
leptodactylus Ta w™MapmypoBoro paka Procambarus fallax forma virginalis 'y
PEIUPKYJISAIIAHIA aKBaKyJIbTypl 3a CYKyHHICTIO TPOAYKTHBHUX XapaKTEPUCTUK,
(b13UKO-XIMIYHMX BIACTUBOCTEN M’sica Ta O10XIMIYHUX MOKA3HUKIB TeMOTIMQHU.
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Marepiaau Ta Metoau. J{ocipKeHHS MPOBEIESHO HA CTATEBO3PUINX 0COOMHAX
TPHOX BHJIIB MPICHOBOAHUX PaKiB, AKUX YTPUMYBAJIM y PEHHUPKYIAMINHINA cHUcTeMI
AKBAKYJIBTYpH B TPbOX eMHOCTSX 00’emom 0,3 M>. Temneparypy BoAH NIATPUMYBAIA
Ha piBHi 25 °C, pH — 7,0, KOHIIEHTpAIiI0 PO3YMHEHOTO KUCHIO — OMM3bK0 7 Mr/i. Jljis
BCIX T'pyI 3acTOCOBYBajiu oaHakoBui pauion: 70 % xopmiB pociaunHoro ta 30 %
TBAPUHHOTO MOXOJKEHHS, 13 J000BOK HOpMOIO 2,5 % Bix 3araibHOi 610Macu paxis.
JIyist BU3HAU€HHSI MOP(POMETPUYHUX 1 3a01MHUX XapaKTEPUCTHUK, a TAKOXK MOKa3HUKIB
XiMIYHOrO ckiaay M’sica BimOupanmu no 10 ocoObuH kokHOro BHay. bioximiuHe
JTOCHIPKEHHsT TreMoliM(pU BKJIIOYAJIO0 BHU3HAUCHHS 3arajibHOro Oijika, ajibOyMIHIB,
r100yJIiHIB, CEYOBWMHHU, TPUIIILIEPUJIIB, AKTHUBHOCTI aJlaHiHaMiHOTpaHcdepasn Ta
xoH1eHTpaiiid Na, K, Ca 1 Cl. BiporigHicTe MIXXKBUIOBUX BIJIMIHHOCTEH OILIIHIOBAIH
METOJIOM OJHO(MAKTOPHOTO JUCIEPCIHHOTO aHalli3y 3 IMOCT-XOK TEeCTOM ThIOKI;
CTAaTHCTHYHO 3HAYYIIUMU BBaXKau BiqMiHHOCTI TipH p < 0,05 (Slusar et al., 2026).

Pesyabratu Ta ix o0OroBopenHsi. Haii0inpim BupaxeHi TmepeBaru 3a
MopoMeTpuyHUMH Ta 3a0IMHUMH XapakTepucTUKamMu BcTaHoBieHo s C.
quadricarinatus. CepeqHs *uBa Maca 0COOMH IILOTO BUIy cTaHoBmWia 67,6 + 2,10 T,
toni Ak y P. fallax forma virginalis — 16,4 = 0,25 1, a y A. leptodactylus —27,6 = 0,55 1.
Maca icTiBHOI YaCTHHH B1JI )KMBOI MacH cTaHOBHIA BigmoBigHo 15,16 = 0,20 %, 12,16
+ 021 % T1a 9,40 £ 0,19 %. Otxe, 3a BUXOAOM M’siCa aBCTPATIUCHKUI
YEpBOHOKJICITHEBUI paKk MaB MepeBary Haj MapMypoBUM IMPHOIM3HO Ha 3 BiJCOTKOBI
IIyHKTH, a HaJl JOBTOTIAJIMM — MaiKe Ha 6 BiJICOTKOBHX ITyHKTIB.

[TopiBHsIHHS (I3UKO-XIMIYHUX MOKA3HHUKIB 3aCBIIYMIIO, 110 HAHOUIBIIUN BMICT
Oinka MaB MapmypoBuit pak — 17,4 + 0,84 %. Y C. quadricarinatus nieii noka3HUK
ctanoBuB 15,6 0,92 %, y 4. leptodactylus — 15,2 + 0,39 %. BmicT xupy OyB HU3bKUM
y BCIX JOCHIAHMX Tpynax 1 mepebyBaB y mexax 0,90-0,95 %, a BMICT ByIJIEBOIIB
cTtaHOBUB Oym3bko 1,2 %. HaiiBumy eHepreTuuHy I[IHHICTH BCTAHOBJIICHO JIJIST M’sica
aBCTPaTICHKOTO YEPBOHOKIIECIITHEBOTO paka — 76,1 + 3,12 xkan/100 . Y MmapmypoBoro
Ta JOBrOIAJOr0 pakiB BOHAa CTaHOBMWJIA BiamoBigHo 74,8 £ 3,69 1 73,9 + 3,52
kkan/100 r.

JIJ1st TEXHOJIOTIYHOT OIIHKM 00’ €KTa aKBaKYJIbTYPH BAXJIMBE 3HAYCHHS MAIOTh HE
JUIIe TIOKA3HWKW TMPOMYKTUBHOCTI, a ¥ mMapaMeTpd, IO XapaKTepU3yIOTh
¢i3ionoriynuil craH. HaliBuily KOHIIEHTpalilo 3arajibHOro Oika B reMoiiMdi
BusieiieHo y C. quadricarinatus — 77,1 + 2,87 1/1, 1110 NEepeBUILYBaJIO BIIMOBIIHI
3HAUEHHsI Y JOBromnagoro paka — 64,9 + 2,90 r/n ta mapmypoBoro — 57,2 £+ 2,41 r/m.
JIyist  aBCTpaiiiChbKOTO YEPBOHOKJICHTHEBOTO paka TakoX OylId XapakTepHI BHIII
3HaYeHHS anpOyMmMiHy Ta moOymiHiB. lle Moke po3misigartucs sK OJHA 3 O3HAK
IHTEHCUBHIIIOTO O1JIKOBOTO OOMIHY 32 3aCTOCOBAaHUX YMOB YTPUMAaHHSI.

MinepanbHUil ckilaj reMoliM(pu MaB BUpaxeHy Buaocnenudpiunicts. HaitBumry
KOHIICHTPAIIIFO KAJIBIIII0 BCTAHOBICHO Y A. leptodactylus — 9,52 + 0,212 mmone/n. Y C.
quadricarinatus el TOKa3HUK CTaHOBUB 7,99 £ (0,215 MMOmB/71, 2 y MApMypOBOTO paka
— 7,42 £ 0,292 wmmonw/n. MapMmMypoBHil pak XapaKTepH3yBaBCs HANBHUIIIOO
KOHIIeHTpalieo kamiro — 9,51 + 0,210 mmone/n ta Tpurminepuais — 111,2 + 2,17
MMOJIb/J, TOA1 SIK Y JOBTOMAJIOT0 paka HaOUTbIIUMU OyJIM KOHIIEHTpallli CCHOBUHU Ta
Harpito. Taki BIAMIHHOCTI NIATBEPAXKYIOTh HEOOX1AHICTh BUAOCHEIU(PIYHOTO MiAXOLY
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710 BU3HAUYCHHS HOPMATHUBHHUX Jlana3oHiB 010XIMIYHUX MMOKA3HUKIB MPU BUPOOHHUUOMY
MOHITOPUHTY PaKOIOi0HUX.

3 NOo3ULii MPICHOBOJHOI aKBAKYJIBTYPH HANMOUIBII BayKIIMBUM € CITIBBIIHOILICHHS
010JI0T1YHUX 0COOIMBOCTEH By Ta HOTO BUPOOHNUOI epekTuBHOCTI. OTpUMaHi JaH1
cBiquarb, mo C. quadricarinatus NMO€Hye HAMOUIbLIY KUBY Macy, BUIIMA BHUX1J
iCTIBHOI YacTMHM Ta HaWOUIBILY €eHepreTMyHy MIiHHICTE M’sica. lle cTBoproe
nepeyMOBH JUIsl HOr0 BUKOPUCTAHHS SIK BUCOKONPOIyKTUBHOTO 00’ ekta PAC. Pazom
3 TUM IHTPOAYKIliSl Ta TOCMOJAPCHKE BUKOPUCTAHHS HETUIIOBUX I TPUPOTHOI
ixtiopaynn YkpaiHu BUJIB MAarOTh 3IMCHIOBATUCS BUKIIOYHO Y KOHTPOJIHOBAHHMX
YMOBaX 13 HEIOMYIIEHHSIM MOTPAIUISIHHS 0COOMH Yy IPUPOJIHI BoAoMMH. MapMypoBuii
pak, MONpH BHUCOKHH BMICT OlKa B M’sCi, Ma€ OCOOJIMBE 3HAUYCHHS 3 TOYKHU 30Dy
6100e31eKu yepe3 mapTeHOreHeTUYHE PO3MHOXKEHHS Ta 1HBa31iHU noteniian (Slusar
et al., 2026).

OTxe, KOMIUIEKC TMPOMYKTUBHHX 1 (hI310JOTIYHUX KPUTEPIiB da€ 3MOTyY
nudepeHIliHoOBaHO OIIHIOBATH MPICHOBOIHUX pPakKiB K 00 €KTU PEeHUPKYISALIHHOT
AKBaKyJbTypHU. 3a YMOB IPOBEACHOTO JOCTIIKEHHS HaWOUIbI MEPCHEKTUBHUM 3a
BUPOOHMYMMHU TOKa3HWKAMU BHSIBUBCS aBCTPAIWCHKUIA UYEPBOHOKJICIIHEBHI pak
Cherax quadricarinatus, sSIKUi TIepeBa)kaB 1HII BUAM 3a >KMBOIO MacolO, BUXOJOM
iCTIBHOI 4YaCTMHHM Ta CEHEPreTHMYHOI IIIHHICTIO M’sica. MapmypoBuil pak MaB
HaWBUIIMI BMICT OLJIKa y M’5IC1, @ TOBIOMAJIMI paKk — HAMBUIILY KOHIIEHTPAIIII0 KaIbI[II0
B remoiimM@i. bioximMiuHi napameTpu reMoaiMdu JOIIIBHO BUKOPUCTOBYBATH Pa3oM 13
NPOAYKTUBHUMHU TOKa3HUKAMHU SIK eJeMEHT BUpoOHMuoro koHTpoito B PAC. Jlnsa
NPAKTUKA TPICHOBOMHOI AaKBaKyJbTYpH NEPCHEKTUBHUM € TIOJANbIIEe YTOYHEHHS
BugocnenupiuHux pedepeHTHUX [1ara3oHiB, ONTUMAJIbHUX PEXUMIB TOMIBIl Ta
IIUTBHOCTI MOCAJKHA, a TaKOXK OIlIHKA €KOHOMIYHOI €(eKTHMBHOCTI KYJbTUBYBaHHS
PI3HHX BHIIB PaKiB.
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MAMCHENKO V. Yu., KOVALCHUK I. L.
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THE PROSPECTS FOR THE CULTIVATION OF FRESHWATER CRABS IN
RECIRCULATING AQUACULTURE: PRODUCTIVITY AND
PHYSIOLOGICAL CRITERIA

The potential for cultivating the Australian red-clawed crayfish Cherax
quadricarinatus, the long-clawed crayfish Astacus leptodactylus and the marbled
crayfish Procambarus virginalis in RAS was assessed based on a combination of
productivity characteristics, the physico-chemical properties of the meat and
biochemical indicators of the haemolymph. The Australian red-clawed crayfish
(Cherax quadricarinatus) proved to be the most promising in terms of production
performance, outperforming the other species in terms of live weight, edible yield and
the energy value of the meat. The marbled crayfish had the highest protein content in
its meat, whilst the long-clawed crayfish had the highest concentration of calcium in
its haemolymph.
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ITHBA3IMHI 3AXBOPIOBAHHS PUE 3A JIIi CTPECOBUX UMHHUKIB
JOBKIJLJIA: IIIAXOAU 1O NIJIBUIINEHHA PESUCTEHTHOCTI

3a yMOB TJIOOQJbHHUX KJIIMAaTUYHUX 3MIH Ta 3pOCTAIOUYOro aHTPOIOI€HHOTO
HaBaHTA)KEHHS HA BOJHI €KOCHUCTEMHU CYTTE€BO MIJIBUIYETHCS PU3UK BUHUKHEHHS 1
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HOLIMPEHHS 3aXBOPIOBaHb PUO. AKTyallbHOIO € Mpo0iieMa KOMIUIEKCHOTO BIUIMBY
HECHPUATIIMBUX YHHHUKIB CEPEJOBHINA Ta Mapa3uTapHUX OPraHi3MiB, OCKUIbKU
3aXBOPIOBAHHS pUO JOLIIBHO PO3IJIAJATH HE 130JbOBAHO BlJ YMOB YTPUMAaHHS, a SIK
pe3ynbTaT IMHAMIYHOI B3aEMO/IIi CUCTEMH «PUOA-ITapa3UT-CEPEAOBHILIEY.

Cepenl OCHOBHHX CTPECOBHX YMHHHKIB OCOOJIMBE 3HAUEHHS MAIOTh KOJHMBAHHS
TEMIIEpaTypyu Ta BMICTY PO3UMHEHOTO KHUCHIO, HECHPHUATIWBI 3HaYeHHs pH, 3MiHuM
MiHepai3alii, HAKONMWYEHHS! TOKCUYHUX a30TUCTUX CIOIYK, OpraHiuHe 3a0pyIHEeHHS,
HasBHICTh TOKCHKAHTIB, a TaKOXX HaJMipHa WIUIbHICTh MOCAIKH Ta TEXHOJOTIUHI
MaHIMynALii B akBaKyIbTypi. IX TpuBana 1is Ipu3BOAMThL 10 MOPYIIEHHS FOMEOCTasy,
3MIHU METa0OJIIYHUX MPOLIECIB Ta (PYHKIIIOHATILHOTO CTaHy IMyHHO1 cucteMu. CydacHi
JOCJTDKCHHS TATBEPIKYIOTh, 1110 a010THYHI (hakTOpH 0€3M0oCepeTHHO BIUTMBAIOTH Ha
dbyHkIionyBaHHs iMyHHOI cuctemu pub (Kari, 2025).

[Ipy BUHMKHEHHI 1HBa31MHUX 3aXBOPIOBAaHb BAXKJIUBHM € T€, 110 3MIHH JOBKILIA
BIJTMBAIOTh HE TUILKU HA OpraHi3M pulu, a il Ha GyHKIIOHYBAaHHS CUCTEMH «Xa3sliH-
napasuty. TemneparypHuil pexxum, 30KpeMa, MOXKe 3MIHIOBATH MIBUIKICTh PO3BUTKY
Ta PO3MHOXEHHS apa3uTiB, TPUBAIICTh ICHYBaHHS IHBa31MHUX CTA/l1i{, IHTEHCUBHICTb
nepenayl Ta napa3uTapHe HaBaHTaXeHHs. BogHouac 11 TEMIo0BOro cTpecy noripurye
(1310JI0T1YHUI CTaH Ta IMyHHY PE3UCTEHTHICTb pUO. Y pe3ybTaTi BAHUKAE MOABIMHUN
edeKT: YMOBH CEpEeJOBHINA OJHOYACHO MOXYTh CIPHUATH PO3BUTKY Mapa3uTa Ta
3HM)KYBATH 3/IaTHICTh Xa3siiHa NpOTUCTOATH 1HBa31l (Buchmann, 2022).

Takox Ba)XIMBOIO € TPUBAIICTh CTPECOBOTO HABAHTAXEHHS. 3a KOPOTKOYACHOI
11 HECTIPUSATIMBOrO YHHHHUKA OPraHi3M pUOH 37aTHUN MOOUII3yBaTH KOMIICHCATOPHI1
MexaHi3Mu 3axucTy. OJHakK MpU TPUBAJIOMY TMOTIPIIEHHI YMOB YTpUMaHHS
aZanTariitHi MOXKJIMBOCTI OpraHi3My BUCHAXYIOTbCs. Lle cynpoBOIKy€EThCS 3MIHAMU
OOMiIHY pEYOBWH, JUCOAIAHCOM AaHTHUOKCHUIAHTHOI CHUCTEMH, MOPYIIECHHSIM
(YHKIIIOHAIBHOI ~AaKTUBHOCTI IMYHHHUX OpraHiB Ta 3HIDKEHHSM 3arajbHOl
pesuctentHocTi (Awad, 2025). 3a Takux yMoOBax IMapa3WTapHa IHBa3iE MOXeE
MEPEXOANTH BiJ CYOKIIHIYHOTO CTaHy JI0 KIIIHIYHO BUPAKEHOTO 3aXBOPIOBAHHSI.

BoaHouac cam 1HBa3iHMI TPOLIEC € TAaKOXK 3HAYHUM OIOTUYHUM CTPECOM.
3anexHo BiJ JOKami3alli mapazura ypakeHHs 350ep, IIKIpH, TPABHOTO TPaKTy abo
IHIIMX OpraHiB MOXE CYNPOBOKYBATUCS TMOPYIICHHSM JUXaHHS, JKUBJICHHSA,
OCMOPETYJIALT, TPaBIEHHS Ta 3arajlbHOTO METa0O0JIIYHOTO CTaHy puOH. TakuM YMHOM
dopMy€eTbCs MEXaHi3M B3a€EMHOTO TOCWJICHHS HETaTHBHUX €(EeKTIB — MOTipIIeHHs
YMOB CEPEIOBUILA 3HMKYE PE3UCTEHTHICTh PUOM, IO BIAMNOBIIHO MOTIUOIIOE
¢i3ionoriune HaBaHTakeHHs Ha opraHizmy (ComomoBa, 2026). lleit mporec Mae
0coOJIMBE 3HAYEHHS 3a IHTCHCUBHUX TEXHOJIOT1H BHPOIIYBaHHS, /e BUCOKA IIIIbHICTh
Hocagkd Ta OOMEXEHHM 00’€éM BOJHOIO CEpelOBHUINA MOXYThb MPUCKOPIOBATU
nepenavy iHBa31iHUX areHTIB.

Y mpakTulli akBaKyJdbTypH IIsI TpoOJieMa € THIIOBOK, HAMPUKIAL, TIPH
EKTOMapa3uTapHUX 3aXBOPIOBAHHSAX, CIPUIMHEHUX 1HQY30pIIMU Ta MOHOTEHESMH,
HNOIIUPEHHS SIKUX 3QJICKUTH B1J] MOE€IHAHHS a010TUYHHUX YMOB, IIUIBHOCTI MOIMYJISLIIT
Ta (1310JI0TTYHOTO CTaHy pud. 3a TAKUX YMOB OCHOBOIO MPO(DUIAKTUKU Mae OyTH He
JWIIE 3HUMICHHS 30yJHUKA IiCAs BCTAHOBIICHHS 3aXBOPIOBaHHsI, a HacaMIlepen
NOTepeHKEHHST YNHHUKIB, 1[0 CTBOPIOIOTH CHPHUATIMBE E€Mi300THUYHE CEPEIOBHIIIE.
[TepmioueproBe 3HaueHHs Mae cTabimi3alis MapaMeTpiB BOJHOTO CEPEIOBHINA Ta
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HEJIOMYIICHHS TPUBAJIOTO BIAXWIICHHS OCHOBHHMX TiIPOXIMIYHMX TOKA3HHUKIB BiJ
ONTUMAJIBHUX 3HAYEHb. IX KOHTPOIbL HOBUHEH OyTH, fK YAaCTHHA IIOCTiHHOIO
MOHITOPUHTY, a HE€ 3IMCHIOBATHCS JIMIIE MICIS BUHUKHEHHS KJIIHIYHMX O3HAK
3aXBOPIOBAHHS.

He mMeHII BayKIMBUM HANPsSMOM € 3HIXKEHHS TEXHOJIOTTYHOro cTpecy. HanmipHa
IIUIBHICTh TOCAJKH, YacTl COPTYBaHHS, TPaHCHOPTYBaHHSA, pi3Ka 3MIHA KOPMY,
NOPYIICHHS] PEXUMY TOJIBJI Ta 1HII TEXHOJIOT1YHI BTPYYaHHS MOXYTh JOJIaTKOBO
noripuryBati  QiziojoriyHui ctaH pu0. Ha mpaktuii 1e o3Hadyae HEOOXIJTHICTb
onTUMi3alii TEeXHOJOTrH BUPOIIYBAHHS BIJIMOBIIHO A0 O10JOTYHUX OCOOJHUBOCTEN
BUIYy, BIKY Ta (i310J0riyHOTO cTaHy pub. 3a Takoro MiAXOAYy YIPaBIiHHSA
CEpEJIOBUILIEM CTA€ HE TUIBKM BUPOOHUYMUM, a ¥ NPOPITaKTUIHUM 3aX0JIOM.

BaxnuBoro  CKJIaIOBOIO  KOMIUIEKCHOI  MPO(UIAKTUKM €  PEryJsspHUi
1XTIOMATONOTIYHUI MOHITOPUHT. BUSBICHHS Tapa3uTiB Ha paHHIX €Tarax PO3BUTKY
1HBa31HOTO TIPOIIECY JI03BOJISIE OI[IHUTH €KCTEHCHUBHICTh Ta IHTCHCUBHICTh yPaXKEHHS
710 TIOSIBM 3HAYHMX KIIHIYHUX O3HAK Ta MacoBoi 3aruoem. Haibinpimn epekTuBHUM €
NO€THAHHA Napa3UuTOJOTTUHUX JOCIIIKEHD 13 KOHTPOJIEM TiAPOXIMIYHUX MOKA3HUKIB
Ta OLIHIOBAHHAM (D1310JI0TTYHOTO cTaHy puod. Lle 1ae 3MOory BCTAaHOBUTH HE JHILE (PaKT
HasIBHOCTI Mapas3uTa, a i mepeayMOoBH, sIKi CHPUSIN HOTO MOMINPEHHIO.

[lepcieKTUBHUM HAMpPSIMKOM MIATPUMAHHS TPUPOIHOI PE3UCTEHTHOCTI PUO €
¢yHKUIOHANBHA TOMAIBIS. Y CyyacHId akBaKyJbTypl 3HayHa yBara MNPUILISETHCS
npoOioTKaM, NpeOiOTHKAM, CHHOIOTMKAM Ta IHIIMM MIKPOOiOM-MOAYJTIOIUYUM
KOMIIOHEHTaM, 3JaTHUM BIUIMBaTH HAa CTaH KUIIEYHUKA, TpaBHI MPOIECH,
AHTHOKCUJIAHTHUN 3aXHUCT Ta IMyHHY BiamnoBias. [lepeBara Takoro miaxoay moJisrae B
TOMY, 110 MOro OCHOBHOIO METOI0 € He Oe3lnocepe/lHE 3HUIICHHS Mapa3uTa, a
nmiaTpUMaHHs GYHKIIOHATBHOI CTIMKOCTI opranizmy xassiina (Abdul-Kari, 2025).

Boanouac 3aCTOCYBAHHS (GYHKI[IOHaTPHUX KOPMOBHX [00aBOK HE MOXKHA
PO3TISAATH SIK 3aMiHY HAJIEKHOMY MEHE/DKMEHTY CepeoBHIIa abo sk OKpeMHii 3acid
60poTHOM 3 Mapa3sHTApHOIO IHBA3I€I0. IX 3aCTOCYBaHHSA OLIILHO MOEJHYBATH 3
ONTHUMI3AIIEI0 TIAPOXIMIYHOTO PEXKUMY, B3HIDKEHHSM TEXHOJIOTIYHOTO CTpecCy,
JOTPUMaHHAM 0100€3IeKH Ta PEryasspHUM Napa3uTOJIOTTYHUM KOHTPOJIEM.

[lepcieKTUBHUM HaMpsIMOM JOCIIJI)KEHb € PO3pOOKa CUCTEMH PAHHBOI OLIIHKU
PU3MKY 1HBa31MHUX 3aXBOPIOBaHb, y SKIM JaHl MPO CTaH BOJHOIO CEpEIOBUIIIA,
napa3uToJIOriuHe HaBaHTaXEHHS Ta (Pi310J10TTYHY PE3UCTEHTHICTh PUO pO3TIISAAI0THCS
B3a€MOIIOB’ s13aHO. [10siBa CTIMKMX HETaTUBHUX 3MiH TPOXIMIYHUX MOKA3HUKIB MOXKE
OyTH CHTHAJIOM IIiJIBUIIICHHS PO3BUTKY 1HBa31i, TOMI SIK 301JIBIIIEHHS] €KCTEHCUBHOCTI
a00 IHTEHCHBHOCTI 1HBa3li Mae€ CIOHYKAaTH JI0 TEPEBIPKM YMOB YTPUMaHHS Ta
TEeXHOJIOTIYHUX YMHHUKIB. Takui MiaxiJ J03BOJISE MEPEUTH BiJl pearyBaHHs Ha BXKE
chopMOBaHe MaTOJIOTi0 JI0 11 J1arHOCTUKU, TPOTHO3YBAHHS Ta TPO(IIAKTHKH.

OTxe, BAHUKHEHHS Ta Mepeoir iHBa31MHNX 3aXBOPIOBaHbL pUO 3a Jii CTPECOBUX
YUHHUKIB JOBKUUISI CIIJT PO3MNISNATA SK PE3yNbTaT B3a€EMOIl TPhOX OCHOBHHUX
KOMIIOHEHTIB — CTaHy CEpeJOBHINA BUPOIIYBaHHS, (Pi310JI0TIYHOI pPE3UCTEHTHOCTI
xa3diHa Ta 010JOTYHUX OcOONMBOCTEN mapa3uTa. HecnpusTivBl yMOBU yTpUMaHHS
MOXKYTh OJIHOYACHO MNPUTHIYYBaTH (PYHKIIOHAIbHUM CTaH puO 1 CTUMYJIIOBATU
PO3BUTOK Ta TNepeAady IMapa3suTapHUX areHriB, Toll SK chopMOBaHAa 1HBa3is
J0JJaTKOBO MOCUJIIOE OI0TUYHE CTPECOBE HABAaHTA)XKEHHS HA OPTaHI3M.
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Tomy edextuBHa mnpodiTakTHKAa Ma€ TIPYHTYBATHCS HAa  KOMILIEKCI
B3a€MOIIOB I3aHUX 3aXOiB: crTabumi3amii TIIPOXIMIYHOTO PEXKHUMY, ONTHUMI3aIi
TEXHOJIOT1d  BUPOILYBAaHHSA, 3HWKEHHI TEXHOJOIIYHOIO CTpPEeCy, IPOBEICHHI
PErYJSPHOrO 1XTIONATONIOTYHOTO MOHITOPUHTY Ta NIATPUMAaHHI PE3UCTEHTHOCTI pub
IIISIXOM 3aCTOCYBaHHS (YHKIIOHATBHUX KOPMOBUX g00aBok. lloegHanHs 1mx
HAIpsIMIB € MEepPCIEKTUBHOIO OCHOBOIO JUJISi PO3POOKH €KOJIOro-010TEXHOJIOTTYHUX
METO/11B TPO(PUITAKTUKY Ta MiABUIIEHHS CTIHKOCTI pu0 A0 1HBa31MHUX 3aXBOPIOBaHb B
yMOBaXxX Cy4acHOi aKBaKyJbTYpH.
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INVASIVE DISEASES OF FISH UNDER ENVIRONMENTAL STRESS
FACTORS: APPROACHES TO ENHANCING RESISTANCE

Environmental stress and anthropogenic pressures weaken fish immunity and
accelerate parasite development within the "host—pathogen—environment" system,
triggering clinical disease outbreaks in aquaculture. Effective control requires shifting
from reactive treatment to proactive prevention. Key strategies include optimizing
water quality, reducing handling stress, implementing routine health monitoring, and
using functional feed additives (probiotics and immunomodulators) to boost non-
specific host resistance.
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PUBHUIILKO-BIOJIOTTYHA XAPAKTEPUCTHKA OCETPA ACIPENSER
BAERII 3A THIYCTPIAJILHUX TEXHOJIOT T IKPTHO-TOBAPHOT' O
OCETPIBHUIITBA 3 KOMBIHOBAHOIO CUCTEMOIO
BOJOMOCTAYAHHS

VY nporeci ekciepuMeHTiB, npoBeaeHux y 2020-2024 pp. 3/11iCHEHO KOMIUIEKCHY
OIIIHKY cuOipcekoro ocerpa (Acipenser baerii Brandt, 1869), sk o0’ekra IKpsHO-
TOBApPHOTO OCETPIBHUIITBA HA OCHOBI (POPMYBaHHS HOTO MAaTOYHUX CTaJ] y IUIABYUHX
caakax y kmmatTuuHux ymoBax Jlicoctemy VYkpainu. HacTtymHe mnpmkutTTEBE
OTpUMaHHS 3pijoi IKpW BiAOyBajgoch y HETPAAMIiiHI PUOHUIBKI CTPOKUA 3
pPEeryJIbOBaHUM PEXKHMOM TEMIIEpaTypH BOAM B CHUCTEMaX pPEHUPKYISAIIIHOTO
BogonoctadanHs (TpeTsk ta iH., 2023).

VYcTaHOBIIEHO, 1O y NPOLECI BUPOUIYBAaHHS y TPhOX IMOKOJIHHSAX MAaTOYHOIO
MaTepialy B yMOBaX IUIaBYYHX CaJKiB JJIsl TEHETHYHOI CTPYKTYPH JOCHIKYBaHHX
IUIEMIHHUX TPyl oceTpa OyB XapaKT€pHUM BHUCOKUW PIBEHb T'€TEPO3UTOTHOCTI (B
cepeaubomMy 94,2%). Benmuuumna ingekcy ¢ikcamii Paiita (FIS) B cepeanbomy
nepeOyBana Ha piBHI -0,491, mo Bka3zye Ha BIJACYTHICTh O3HaK IHOPHUIUHTY Y
chopmoBanomy ctazi miigHukiB (Nahorniuk et al., 2025; Mapiyua Ta 1., 2023).

[{uToreneTnyHa OIiHKA IJIEMIHHUX TPYII OCETPa Ha OCHOB1 MIKPOSIIEPHOTO TECTY
BKa3yBaja Ha CTaOUIbHICTh T€HETUYHOTO amapary pub. BusiBneHi cepeiHi 3HaueHHS
IMUTOTCHETUYHUX TIOPYIICHh Yy KITHHAX mepudepiiHoi KpOBI CTaHOBWIIU:
EPUTPOITUTIB 3 MIKposapamMu 3,6%o, TIMMOITUTIB 3 MiKposapamMu 2,2%o Ta TBOSICPHIX
mimboruTiB 1,9%0 (Mapiyma, 2023).

BupomieHni B cagkax y K1iMaTHYHUX YMOBax Jlicocteny Ykpainu rmiieMiHHi rpynu
cuOipcbKoro ocerpa 2—11-mTHHOrO BIKY JTEMOHCTPYBAJIU 3aJ0BUIbHI CEPEIHBOPIUHI
NOKa3HHUKHU NpupocTiB y mexax 0,47—1,11 kr 3a Bucokoi BuxkuBanocTi (95,8—-100,0%).
HaiiBumi 3HaueHHs cepeaHbOCE30HHUX MpHUpocTiB moHax 0,85 kr mamu pubu Ha
YeTBEPTOMY-IIIOCTOMY POKaX >KUTTS. BUKOpHCTaHI B €KCIIEPUMEHTAaX CaMKH OCeTpa
XapaKTepU3yBAIUCh TMO3UTHBHOI TUHAMIKOIO (OpMYyBaHHS  PENpOIyKTHBHOI
cuctemu. [lepmmx cTaTeBO3pIINX CAMOK OCETpa BUSBISUIM Y BIKOBIH TpyIi pubd 8+.
binbmricts (monax 90%) camok Brepie cTaBajid CTaTeBO3pUIMMH y Biri 9+ ta 10+.
OCHOBHY YacTHHY CaMIliB BHJIy4ald 31 CTaja MICJs MEepiojly MacOBOTO CTAaTEBOIO
J03piBaHHs y BiMi BiJ 5+ g0 7+. YcTaHOBIEHO, IO CEpell BIEpIIE JO3PLIMX CaMOK
BIKOBOi Tpymnu 8+ YacTka rOTOBUX 1O TPOBEICHHS PUOHHUIIBKAX POOIT TUTITHHKIB
craHoBmwia 6-8%. KinbkicTh MpUAATHUX IS BUKOHAHHS PUOHUIIBKUX POOIT CaMOK
JIPYyroro poky J03piBaHHs BIKOBOI rpynu 9+ B cepenHboMy He nepepuinyBaia 30%.
Cepen Brepie 103piIMX caMoK oceTpa BikoBoi rpynu 10+ yactka pub npuaaTHUX 1Jis
BUKOHAHHS POOIT 3 OTPUMAaHHA 3pLIMX CTATEBUX MPOAYKTIB 37€01IBILIOTO CTAHOBHIIA
10 60%.
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3 METOI0 onTUMI3allii TOCHIIKEHb 3 BUSBIICHHS CTATEBO3PLINX OCOOMH OCETpa Y
chopMOBaHOMY CTaJill Ta Y MPoIleci BU3HAYCHHS CTaJIii 3pIJIOCTI TOHAA Y PEMOHTHO-
MATOYHUX Tpymax pud pPEeKOMEHJOBAHO 3aCTOCOBYBATH YJbTpacoHOrpadivuHe
00CTEXKEHHS LTI THUKIB.

B 0CHOBI NIArOTOBKHM CaMOK OCeTpa J0 NPHKUTTEBOIO BIAOOPY 1KpU Y XOJIOAHY
nopy poky (ciueHb-Oepe3eHb) Oyia TpuBayia ajarnTailis TUIJAHUKIB 3 PEeryibOBaHUM
NiBULICHHSM TEMIIEpaTypd BOJIM B PEUUPKYJSILINHIA akBacucTeMi. 3a BCIM
JOCJIDKEHUM Y 3UMOBHM TIepi0] MAaCUBOM ILI1THUKIB (TToHaA 260 eK3.) y caMOoK oceTpa
9—18-1THROTO BiKY 3 1HAUBIAYaJIbHOIO Macoro Tija 3,80-16,84 Kr KUTbKICTh OTPUMAHOT
ikpu cradoBuia Bix 0,27 mo 2,90 kr. BimHoIIEHHS Macu OBYJILOBAHOI 1KPH 10 MacH
Tija pud KoiuBajgoch y Mexax 7,11-22,35% (B cepenHbOMY I TUTITHUKIB BIKOBOI
rpynu 10+ ne menme 12,50%). PiBeHb BHXKMBAHOCTI TUTIIHUKIB MICIsA BiAOOpPY 1KpU
nepeBuIryBaB 95-96%. ToOTo, BUPOIIIEHUX B yMOBaX CaJIKiB IUIITHUKIB CHOIPCHKOTO
oceTpa MOXXHA BHUKOPHUCTOBYBAaTHM Yy PHUOHHUIBKUX po0OoTax OaraTopa3oBo, IO
3abe3neuye ictoTHuit pecypcoomanuuii edext (Pashko et al., 2023, 2024).

VYcraHoBiE€HO, [0  [pOaHAII30BaHA  TEXHOJIOTISL  IKPSIHO-TOBAapHOTO
OCETpIBHMIITBA 3 KOMOIHOBAaHOI CHCTEMOIO BOJOMNOCTayaHHs 3abe3nedye
peHTabeNbHICTh BUPOOHUIITBA HA pIBHI He MeHue 26,8% Ta cupusie po3B’s3aHHIO
npoOieMHu IMIIOPTO3aMIilIEHHS! HAWIIHHIMMX BUAIB pUOHOT MpoayKiii B YKpaiHi
(Tpetsik, 2022).
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PRODUCTIVE AND BIOLOGICAL CHARACTERISTICS OF STURGEON
ACIPENSER BAERII UNDER INDUSTRIAL TECHNOLOGIES OF CAVIAR
STURGEON AQUACULTURE WITH A COMBINED WATER SUPPLY
SYSTEM

The work is devoted to a comprehensive assessment of the Siberian sturgeon
(Acipenser baerii Brandt, 1869) as an object of the caviar direction of sturgeon
aquaculture based on the creation of its broodstock in floating cages in the climatic
conditions of the Forest-Steppe of Ukraine in combination with the subsequent
obtaining of mature eggs in non-traditional fish farming terms with a regulated water
temperature regime in recirculating aquaculture systems. The genetic structure of the
studied sturgeon brood groups was characterized by a high level of heterozygosity (on
average 94.2%). The value of the Wright fixation index (FIS) was on average at the
level of -0.491, which indicates the absence of signs of inbreeding in the studied fish
stock. The cytogenetic assessment of sturgeon brood groups based on the micronucleus
test indicates a stable genetic apparatus of the fish. Brood groups of age-2-11 sturgeons
grown in cages in the climatic conditions of the Forest-Steppe of Ukraine demonstrated
satisfactory average annual growth rates within 0.47—1.11 kg with high survival up to
95.8-100.0%. The basis of preparation of females for inlife selection of eggs in the
cold season (January—March) was their long-term adaptation with a regulated increase
in water temperature in the recirculating aquaculture system. Over the entire array used
in experiments in the winter period, more than 260 specimens of age-9-11 females with
an individual body weight of 3.80-16.84 kg produced from 0.27 to 2.90 kg of eggs,
where the ratio of the weight of ovulated eggs to the body weight was within 7.11—
22.35% (on average for spawners of the age group 10+ not less than 12.50%).
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TEXHOJIOI'TYHI ACIIEKTH BUPOIIIYBAHHSA INYNHOK
M’ACHOI MYXU JJISA HIOTPEB AKBAKYJIBTYPH

CydacHUl pO3BUTOK AaKBaKyJbTypH XapaKTEPU3YEThCS I1HTEHCU(DIKAIIEIO
BUPOOHUIITBA Ta 3POCTAHHSAM IMOTPEOM y BHUCOKOSKICHMX, €KOHOMIYHO JIOCTYITHHUX 1
010JIOT1YHO TMOBHOIIIHHUX KopMmax. OcobmuBO rocTpo mnpobieMa 3abe3reyeHHs
KOPMOM TIOCTA€ HA paHHIX CTaJlisIX PO3BUTKY PUO, KOJIM BOHH III€ HE 3/1aTHI €(PEKTUBHO
3aCBOIOBATH TPAIUIINHI MITy4YHI KOPMH. Y 3B’SI3KYy 3 IIUM 3HAYHY POJIb BiAIrparoTh
KUBI KOPMH, SKI MalOTh BHUCOKY OIOJIOT1YHY I[IHHICTh 1 CTHUMYJIOIOTH MPHUPOIHY
xapuoBy moBeniHky (baunnceka, 2023; Jlepenb Ta iH. 2023; MapenkoB Ta iH. 2025;
XmKHAK Ta 1H. 2024).

OpHUM 13 EPCIEKTUBHUX HAIIPSIMIB BUPIIICHHS Li€] MPOOJIEMU € BUKOPUCTAHHS
JUYMHOK KOMaX — M SICHOI MyXH (Omapuiiia) Ta YOpHOi JIEBUHKH SIK aTbTEPHATHBHOTO
mkepena Oinka. JIMUMHKE KOMaxX XapakTepU3YIOTbCS BHUCOKHUM BMICTOM MPOTEIHY,
MIBUAKAM POCTOM, 3/IaTHICTIO €(QEKTHUBHO MepepoOsATH OpraHiyHI BIIAXOAU Ta
BIJIHOCHOIO TIPOCTOTOK KyJbTuBYBaHHs (biosoriuni Bigxomu, 2023). 3okpema,
JUYUHKA M SICHOT MYXHM XapaKTepU3YIOThCS BUCOKOIO TOKUBHOIO I[IHHICTIO: BMICT
cuporo npoteiny 40-45%, xupy — 25-30%, 1110 poOUTH iX e(HEKTUBHUM KOMITOHEHTOM
KOpPMIB i1 00’€KTIB aKBaKyJbTypu BUKOpUCTaHHS TakuMX KOPMIB BIJAMOBiIa€e
CyYaCHHUM TEHJICHIIISIM PO3BUTKY Ta pecypcoedexktuBHocTi (Cobopona Ta iH. 2025).
[Ipote, HasiBHA BeNMKa KiJTBKICTh MEPENIKO/ Ta IEPETIOH TAIBMYIOTh PO3BUTOK (pepM 3
BUPOIIYBAaHHS, 30KpeMa JIMYUHOK M’SICHOI MyXH, 4epe3 HEBH3HAYCHICTh MPABOBOTO
PETYIIIOBaHHS, CKJIAIHICTh TEXHOJOTIYHUX MPOIIECIB, ICHYBaHHS KaJAPOBOi MPOOIeMH
Ta MpoOJIeMHU PUHKY 30YyTy.

Pa3om 13 TUM TEXHOJOTiS BUPOIILYBAaHHS JIMYMHOK M SCHOI MyXH MOTpedye
JETAIBHOIO HAYKOBOTO OOIPYHTYBaHHSI, OCKUIbKM €(EKTHUBHICTh iX BUPOOHHULITBA
3aNIeKUTh BiJl KOMIUIEKCY (DaKTOpPiB, 30KpeMa TEeMIEpaTypHOTO PEKUMY, BOJIOTOCTI,
TUITy KOPMOBOTO CYOCTpary, LIIJIBHOCTI MOCAJKH Ta CAHITAPHO-TITE€HIYHUX YMOB.
HenocratHe BpaxyBaHHS IMX TapaMETPiB MOXE MPHU3BECTH N0 3HIKCHHS
NPOAYKTUBHOCTI Ta SKOCTI oTpumaHoi Oiomacu. Came BelnMKa KUIBKICTb
EKCIIEPUMEHTIB 3 TEXHOJOrli KyJbTUBYBAHHS JUYMHOK M’ SICHOI MYyXH, SKi
posnoyanucs B 2022 p., gana 3MOTy KOMIUIEKCHO OIIIHUTH CKJIQHICTh ITUX IPOIIECIB.
JleTanbHMil aHaMi3 pe3ysibTaTiB JIaB MOKJIMBICTh YITKO BU3HAUUTU (PAKTOPH, SIKi
BIUTMBAIOTH HA IMHAMIKY Ta MIBUJIKICTh POCTY JTUYHHOK.

MeTtoto poOOTH € AOCHIIKEHHS Ta OOTPYHTYBaHHS TEXHOJIOT1UHUX AaCIEKTIB
BUPOIIYBAaHHS JTUYMHOK M’ SICHOT MyXH JIUIS TOTPeO aKBaKyIbTYPH.

O06’exkTOoM JociixeHHs: Oyau JuuuHku M sicHoi myxu (Diptera: Calliphoridae),
BUPOIICHI B KOHTPOJHOBAHHUX YyMOBax. JlOCHiMKEHHS TPOBOAMIUCS B yMOBax
peasibHOT (pepMHU 3 BUPOIILyBaHHS OMAPHIIIA.
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ExcriepuMenTanbHi poOOTH BUKOHYBAIHCS Y MPUMIIIEHHI, OCHAIICHOMY
BEHTHJIAIIIHHOIO CUCTEMOIO, 3ac00aM1 KOHTPOJTIO TEMITEpaTypPH Ta BOJIOTOCTI, @ TAKOXK
HEOOX1JHUM J1a0OpaTOPHUM OOJIaTHAHHSIM.

VY nmpoueci oiep>kaHHs Ta BUPOILYBAHHS JIMYMHOK BUKOPHUCTOBYBAJIM HACTYIIHI
MaTepiaJii: MaTOYHE CTaa0 JOPOCIMX MyX, OpraHIYHUI KOPMOBHIA cyOcTpat (M’sco,
puba, cyOnmpoayKTH) Ta JOMOMIXHI MaTepianu (BUCIBKH, TUpCa JJIsl PEryJIFOBaHHS
BOJIOT'OCT1), TUIACTUKOBI KOHTEHHEPH ISl KyJbTHUBYBAHHS JIMUUHOK, €HTOMOJIOT1UHI
KJIITKU JJI1 YTPUMaHHSA 1Maro, Te€PMOMETpPH, TIrPOMETPH, JabOpaTOpHI Baru s
BU3HAYEHHS MacH JIMYMHOK, THBEHTap JJis BiIOOPY Mpol Ta 001Ky MOKa3HUKIB.

Jlnst oTpuUMaHHS KJIAJIKH S€llb, JOPOCIUX MYyX YTPUMYBAJIU Yy KIITKaxX IpH
ONTHUMAJIbHUX YMOBAaxX TEMIIepaTypH Ta BOJIOTOCTI. Sk cyOcTpar asis BiAKIaAaHHS S€1lb
BUKOPHCTOBYBAJIM CBIXKI OpraHiyHi BIJXOJM TBAapUHHOTO TOXO/KeHHs. I[licis
BIJIKJTQIAaHHS MyXaMH S€llb, X MOMIIIAIN Y MiATOTOBICHI KOHTCHHEPH 3 KOPMOBHUM
cepenoBuIleM. BupoiyBaHHSl JTUYMHOK MPOBOAMIN 3a PI3HUX €KCIEPUMEHTaIbHUX
yMOB: Bapiaiii remneparypu (Hanpukiazn, 20 °C, 25 °C, 30 °C), pi3Hi TuIu CyOCTpaTiB,
pi3Ha HIUIBHICT MOCaJIKK (T/cM? a00 KUIBKICTD SI€Ilh Ha CyOCTpar).

[TpoTsiroM 1oCIiKEHb BEIH CIOCTEPEKEHHS 32 PO3BUTKOM JIMUNHOK, BU3HAYAIH
TPUBANICTh CTaAlll PO3BUTKY, BEJIM OOJIK BH)KMBAHOCTI, OLIHIOBAIN €()EKTUBHICTH
nepepoOKu cyOCcTpaTy Ta BU3HAaYaId BUX1]1 010MacH JIUYHUHOK.

EdekTuBHICT, BUPOIIYBAaHHSA JUYMHOK OIIHIOBAIM 32 TAKUMHU MOKA3HUKAMHU:
MIBUAKICTh POCTY JUYMHOK, KOEQILIEHT KOHBEpCli KOpMY, BHUXIJ CUPOi Ta CyXOi
Olomacy, TOXKMBHA IIHHICTb OTPUMAHOIO TMPOJYKTY, EKOHOMIYHA JOIIJIbHICTH
TEXHOJIOT1].

JlocmimkeHHsT MPOBOAWIM B YMOBaX KOHTPOJIBOBAHUX MapaMETPiB CepeOBHINA:
temrepatypa — 20-30 °C, BigHOCHA BOJIOTiCTh MOBITPsSI — 60—75%, npupoauuii ado
mtygHuit potonepion — 12—16 roj. OCBITICHHS.

[Ticns BigkIagaHHs U BIIOMPAU Ta IEPEHOCHIIN Y MiATOTOBICHI KOHTEHHEPH
JUTSI TIOTAJTBITIOTO BUPOIIYBaHHS. JIMUMHOK yTPUMYBaIM HA KOPMOBOMY CyOCTpari 70
JOCSITHEHHSI HEOOX1/IHO1 CTafll pO3BUTKY.

3 METOI0 BH3HAYCHHS BIUTUBY TEXHOJIOTIYHUX (PAKTOPIB HAa PO3BUTOK JIMYMHOK
Oyno chOpMOBAHO KIJIbKa BaplaHTIB JIOCHIAY: KOHTPOJBHUN BapiaHT — CTaHAApTHI
YMOBH BUPOIUIYBaHHS, JIOCHIIHI BaplaHTU — 3MiHA OJTHOTO 3 (paKTOPiB: TEMIEPATYPH,
BOJIOT'OCTI, TUITY KOPMOBOT'O CyOCTpaTy, IIIJILHOCTI MOCAKH.

Koxken BapiaHT MOCIidy TPOBOAMIN Y TPbOX MOBTOPHOCTSX ISl ITiJBUIICHHS
JIOCTOBIPHOCTI pe3yJIbTaTIB.

VY nporieci A0CIIKEHb BU3HAYAIM TaKl MOKA3HUKH: MBUAKICTh POCTY JIUUYHUHOK,
Macy (IIUISIXOM 3Ba)KyBaHHSI BUOIPOK), BUKHBAHICTb, TPUBAIICTh PO3BUTKY 110 CTaIli
JISUTEUKH, 3aralibHy 6ioMacy.

OO6JTiK TPOBOIMIIN Yepe3 BU3HAUCHI MPOMDKKH dacy (1oeHHo abo uepe3 2448
roauH). Y mporeci AOCTIIHKEHb CYBOPO JOTPUMYBAIHCS CaHITAPHO-TITIE€HIYHUX
BUMOT: pETyJsIpHE OYHUIICHHA Ta JAe3iH(eKiis o0nagHaHHSA, KOHTPOIb CTaHy
KOPMOBOT'O CyOCTpaTy, CBOE€YAaCHE BHUJAJIEHHS BIAXOJIB, BUKOPUCTAHHS 3acO0IB
1HJIMBI1AYaJIbHOTO 3aXUCTY.

3acTocoBaHa METOMMKA HOCHIHKEHL I03BOJIAE KOMIUIEKCHO OL[HWUTHA BIUIUB
OCHOBHHUX T€XHOJIOTTYHUX (PaKTOPiB HA €PEKTUBHICTh BUPOIITYBAHHS JIMUMHOK M’ SICHOT
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MYyX{ Ta BU3HAYUTH ONTHUMAJbHI MMapaMeTpH iX KyJbTUBYBAHHS JUIsl BAKOPUCTAHHS B
aKBaKyJIbTYDI.

VY pe3yabpTaTi NpOBEACHHUX JOCIIIKEHb BCTAHOBJICHO, 10 BUPOIIYBaHHS JIMYUHOK
M’SICHOI MyXH € TIEPCTIIEKTUBHUM HANPSIMOM O10TEXHOJIOTIi, 110 J03BOJIsE €()EKTUBHO
NO€HYBATH YTHJII3AIII0 OPTaHIYHUX BIAXOJIB 13 BUPOOHHUIITBOM BHCOKOO1IIKOBOTO
KOpMy Juisl puOHULTBA. E(DeKTUBHICTD KyJIbTUBYBAaHHS 3HAUHOIO MIPOIO 3aJI€KUTh BiJl
TEXHOJIOTIYHUX TIapaMeTpiB, 30KpeMa TEeMIIepaTypHOTO pPEXKUMY, BOJOTOCTI
cepesioBUIIa, TUITY KOPMOBOTO CyOCTpaTy Ta UIIJILHOCTI MOCAIKH JIMUUHOK.

OnTrMalbHUMU YMOBAaMH BUPOIYBaHHs € Temneparypa B mexax 25-30 °C rta
BiHOCHa BoJorictb 60 — 75%, mo 3abe3nedye HaWKpalll MOKa3HUKU POCTY,
BIDKMBAHOCTI Ta BUXOy OioMacu. PUOHI BIiAX0au y SKOCTI cyOCTpaTy 3a0€31euyIoTh
HaWBUIIY NPOAYyKTUBHICTh. ONITUMAaJIbHA IIUTBHICTh OCAIKHY 3a0e31euye pallioHabHE
BUKOPUCTAaHHS KOpPMY Ta 3amobirae HaJAMIpHIM KOHKYPEHII MK JTWYUHKAMH, IO
NO3UTHBHO BIUIMBA€ Ha iX PO3BUTOK Ta BIKUBAHICTh. JlOTpMMaHHS CcaHITapHO-
npo(UTaKTUYHUX 3aXOAIB € OOOB’S3KOBOI0 YMOBOIO O€3MEYHOr0 BUPOOHUIITBA,
OCKIJIbKH JI03BOJII€ 3HU3UTH PHU3MKH KOHTaMIHALIl MPOAYKIII Ta 3a0e3nmedyuTH ii
BIJIMOBIAHICTh BETEPUHAPHO-CAHITAPHUM BHUMOTaM.

Otpumani pe3yJbTaTh CBiAYaTh MPO BHCOKY €KOHOMIYHY JOLLIBHICTh
BITPOBAKCHHSI TEXHOJIOT1i BUPOIIYBaHHS JTUYMHOK M’ SICHOI MyXH B TOCIIOJIapCTBax
aKBaKyJIbTYpH.
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TECHNOLOGICAL ASPECTS OF GROWING CALLIPHORIDAE LARVAE
FOR AQUACULTURE NEEDS

As a result of the conducted research, it was found that the cultivation of
Calliphoridae larvae is a promising area of biotechnology, which allows to effectively
combine the utilization of organic waste with the production of high-protein feed for
fish farming. The efficiency of cultivation largely depends on technological
parameters, in particular the temperature regime, humidity of the environment, the type
of feed substrate and the density of planting larvae. The optimal cultivation conditions
are a temperature within 25-30 °C and a relative humidity of 60-75%, which provides
the best growth, survival and biomass yield. Fish waste as a substrate provides the
highest productivity. The optimal density of planting ensures the rational use of feed
and prevents excessive competition between larvae, which has a positive effect on their
development and survival. Compliance with sanitary and preventive measures is a
prerequisite for safe production, as it allows to reduce the risks of product
contamination and ensure its compliance with veterinary and sanitary requirements.

The results obtained indicate the high economic feasibility of implementing the
technology of growing Calliphoridae larvae in aquaculture farms.
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BUPOIIYBAHHSA AOPUKAHCBKOI'O COMA CLARIAS GARIEPINUS B
CTABKOBUX I'OCIIOJAPCTBAX 3 BUKOPUCTAHHAM
3UMYBAJIBHUX CTABIB

Adpukancekuit com (Clarias Gariepinus) nepcrieKTUBHUN 00'€KT aKBaKyJIbTypH
(Bamopoxniit, 2023) B VYkpaiHi SKuUW 3 KOXKHMM pOKOM HaOyBae Bce Oiiblie
HOMYJSPHOCTI 4Yepe3 HEBUOAITIMBICTH B yMOBaxX BHUPOIIYBaHHS, IIBMJKHMX TeMIax
HAaO0Opy Macu Ta BUCOKY xapuoBy IiHHICTH (Kucmuia, 2025). 3a3Buuait 1eil Bua
BHPOILYIOTh B YCTAHOBKAaX 3aMKHYTOro BoponocrtadanHsa (Y3B) abo B OacceliHax uun
caJiKax 3 BAKOPUCTAaHHAM Teruioi Boau. CydacHi eKCIEpUMEHTaNbHI1 JaH1 JOBOJATh, IO
el BUJ LIJIKOM pealibHO BUPOLLYBAaTH 0€3 IITYYHOIO MiAIrpiBy — 0€3M0CepeaHbO Y
BIIKpUTUX CTaBKax 3a MPUPOAHUX TepMiyHUX YMOB (3agopoxHiid, 2024),
OpUTaMaHHUX PI3HUM KJIIMaTM4YHUM 30HaM YKpaiHu. Y 1bOMY KOHTEKCTI
palioHaJIbHUM PILIEHHSIM BUIVIAJAE 3aJyUYEHHS 3UMYBAJIbHUX KOMIUIEKCIB. OCKUIBKU
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BIITKY BOHHM 3a3BUYaii HE BHUKOPUCTOBYIOTHCS 3a MPSMUM MPU3HAYEHHSM, IXHSA
€KCIUTyaTallis J03BOJISE CYTTEBO ONTHUMI3yBaTH pOOOTY pUOHUX TOCTIOAAPCTB 1 3a/1TH
KOpPHUCHY IUTONIy Ha moBHY noTyxHIcTh (Bekibele, 1995; Evaluation..., 2024)).

Metoro Hamoro JOCHiHKeHHA OyJa0 MpoaHali3yBaTH, HACKUIBKH YCHIIIHUM Ta
€KOHOMIYHO BUT1IHUM MOXe OyTH KyJIbTUBYBaHHs a()pUKAHCHKOIO KJIap1€EBOTO COMA B
YMOBax CTaHJapTHOTO 3UMYyBajibHUKA (TUI01a A3epkana - 0,3 ra).

JocnikeHHss mpoBeAeHo Yy uepBHI - junHi 2026 poxky Ha 6asi IIpAT
«XMenpHULIBKpUOTOoCc» (XMeIbHUIIbKA 001aCTh).

s mocanku y 3UMyBaJIbHUN CTaB BiAiOpaiu mapTir0 puOHU 3arajbHOK Macolo
292 Kr 13 cepeIHIMU 1HIMBIIyalbHUMH TTOKa3HUKaMu 215 1 Ha ex3emruisip. [lepiii cim
710 coMa B3arayi He TOAyBaM, adu JAaTh WOMY aJarTyBaTUCS J0 MapaMeTpiB HOBOTO
BOJIHOTO CEPEIOBHUIIIA.

[tyuny romimio posmodanud 3 27 d4epBHS (BOCBMHI J€Hb CIIOCTEPEKCHD).
OcCHOBY paIlioHy CKJIaJId 3aMOPOXKEH1 OpUKeTH 3 MOAPIOHEHNX pUOHUX BIAXO1B (TOJIB
Ta HYTPOII[iB IPICHOBOJHOI prOM), 3ar0TiBEIbHA BAPTICTh SIKUX CTAaHOBWIIA 3,5 TPH/KT.
[TapanenpHO puba aKTUBHO XKUBWJIACS MPHUPOTHUMHU PECYypCaMHU CTaBKa: KOMaxaMH,
*abaMu, ITyToJIOBKaMH, a TAKOXK JPiOHUM COPHUM MAJIbKOM, 0 TIOTPAILJISB Y BOAOHMY
pa3oM 13 TOKOM BOJH ITiJT YaC HATIOBHEHHH.

[IpoTsiroM ychoro mepiogy MOHITOPUHTY MU JABIYl Ha A00y (Ha Moyarky Ta
HANPUKIHLI JHS) BUMIPIOBAIM TEMIEPATypy BOJM, BEJIU YITKUNA OOJIK BUTPAT KOPMY
Ta KOHTPOJIFOBAJIN JUHAMIKY POCTY pHOM MUISIXOM IMPOMDKHHUX 3BaXKyBaHb Ha 1-11y, 9-
Ty, 16-Ty 11 28-My 1100Y.

Otpumani JaHi CBiuaTh, IO TEMIEPATypHI MOKA3HUKH BOJONMHU MPOTATOM
yChOTO EKCIIEPUMEHTY 3aJIMIIAIUCA B MeXax (i310J0TIYHOT HOPMH ISl IIHOTO
Ter1oa00Horo BUy. [lonpu 1060B1 KOJIMBaHHS, CEPEIHI 3HAYCHHS TEMIIEPaTypH BOIU
Tpumanucs B miama3oni 19-32°C, mo 3a6e3meqrmio cTablibHI YMOBH I METa00IIi3MYy
Ta POCTY COMa.

Pesynbratu qoCiKeHb TUHAMIKY MTOKa3HUKIB CEPETHBOI HABAKKHU B 3aJICKHOCTI
00CsTiB 3r010BaHOTO (hapiry 3 BiIXOIB pudonepepoOHOro BUPOOHUIITBA, HABEJICHO B
Tabnumi 1.

AHani3 oTpuMaHuX UU(POBUX JTaHUX BKa3y€ Ha BUCOKY IHTEHCHUBHICTH POCTY
nignocaiaHoi rpynu. Jlume 3a 28 Ai0 crnocTepexkeHb 1HIMBIAyallbHa Bara puobu
30ipImmacs B 3,6 pas3a BijJ MOYATKOBUX MOKA3HUKIB, TOCSTIIN B CEpeAHbOMY 783 T
npotu ctaptoBux 215 . Takum ynHOM, YUCTHH (AOCOTIOTHUI) MPUPICT MAaCH OJHOTO
ex3eMInisgpa ckiaB 568 1. 11{omo eheKTUBHOCTI 3aCBOEHHS 3aJIaHOTO PaIlioHy, TO 3a
MiJICYMKaMH  BCHOTO €KCIEPUMEHTY BUTpPAaTH KOPMY Ha OJWHUIIO TMPUPOCTY
(xoedimient xkouBepcii, FCR) 3adikconani Ha piBHi 1,38.

Tabmums 1. JlnHamika MOKa3HUKIB BUPOITYBaHHS ad)pUKAHCHKOTO cOMa

Jlata Tlens Cepenns Kopmy TeMHepaTypao
HABaXKa, I | 3rO0BaHO, KT BpaHili/BBeuepi, °C
20.06.2026 1 215 0 21/24
28.06.2026 9 299 16 26/32
05.07.2026 16 373 275 23/25
10.07.2026 21 530 380 20/21
17.07.2026 28 783 400 25/26
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[IpakTtuyHi pe3ynbTaTH MATBEPDKYIOTh, 110 3aIy4CHHS 3UMYBAJIbHUX
KOMITJIEKCIB JJIs1 JIITHBOTO BUPOIIyBAaHHSI COMa € BUCOKOTEXHOJIOTIYHUM Ta BUT1THUM
pilIeHHAM, OCOONMBO 32 YMOB KOMOIHYBaHHS IITYYHHX 1 TPUPOJHUX TPO(iuHUX
pecypciB. [loka3sHuku cepenHbOA000BOrO MpUPOCTy Ha PpiBHI ~20 T CYTTEBO
BUIIEPE/KAIOTh  JAUHAMIKY PO3BUTKY TpaJuUIMHUX JUIsl  YKpaiHW  O0'€KTIB
aKBaKyJIbTypH. [ OTOBHIM KaTali3aTOpOM TaKUX TEMIIiB, OYEBHIHO, CTaB MOTY>KHUH
pec coMa Ha MpUpPoHE 010pI3HOMAHITTS CTaBKa. Lle 1IJTKOM KOpeItoe 3 BUCHOBKAMHU
npo(UIbHUX EKCIEPUMEHTIB 1HIIKUX aBTOPIB, J€ HASABHICTh MUBOI JUKOI 1Kl Yy
BOJIOMIMAX PpO3MIANAETHCSA SK KIIOYOBUHU (DakTop omTuMizalii OajlaHCy MOKWBHHUX
pedoBuH y pauioni Clarias gariepinus.

ExoHOoMIYHMI 3pi3 JOBOAUTH JAOLUIBHICTH IHTETpallii yTHI3aliMHUX PHOHUX
sanmiikiB. [Ipu mimiTi miHu y 3,5 rpH/KT cyMapHi (iHAHCOBI 1HBECTHINIT B TOJIIBIIIO 3a
BeCh ITUKJI ckuanu 3748,5 rpH (3 po3paxyHky: 1071 Kr BAKOPUCTAHOT CHPOBUHH TIO ITiHI
3,5 rpa/ kr). OCKUTBKH 3araJIbHUM MPUPICT cTaja 3adikcoBaHO HA MO3HAYIll OJU3BKO
770 kr, ipsiMi KOPMOBI BUTpaTH Ha (popmyBaHHS | Kr TOBapHOI Macu BUJIWIIHCS Y
cuMBoIiuHI 4,86 rpH. Takuii HOpir BUTpAT rapaHTy€e BUCOKY MapKUHAJIBbHICTh METOLY.
JIonaTKOBUM IUTFOCOM € €KOJIOTIYHUM BEKTOp - Oe3mnocepenHsi mnepepoOKa BIIXOIIB
JOKaJIbHUX MEPEPOOHUX LIEXIB.

Bi3yanbpHi Ta aHaMITHU4YHI CIIOCTEPEKEHHS JOBEJH, 1[0 COMH aKTHMBHO BHIfalld
aBTOXTOHHY (ayHy: Bl koMax Ta am}piOiil 10 CMITHOTO Masibka. Takuil parioH He
IIPOCTO HIBEJIOE MOTPEOy y JOPOrUX KOMOIKOpMax, a i MO3UTHUBHO BILJIMBAE HA SKICTh
¢i7e 3aBAsKK PI3HOMAHITHOCTI HYTpi€HTIB. CTpaTerisi «rojI0IHOT0» THXKHS Ha CTapTi
TaKOXX MOBHICTIO ceOe BUIpaBAala - CTaa0 MPOWIUIO JCNIKaTHy akjliMaru3alliio 0e3
CTPECOBOTO BiIXOIy UM BTPATH KOHIUIIIM.

BucHoBku. ExcriepuMeHTaabHO  JOBEACHO  JOMUIBHICT Ta  BHUCOKY
peHTa0eNbHICTh CE30HHOTO BHUKOPHCTAHHA HEPOOOYMX 3HMYBaJbHUX IUIOH] (Ha
npukiaai Bogovimu 0,3 Ta) UIsl OTpUMaHHS TOBAPHOTO COMa B KIIMAaTHYHUX PEaTisiX
VYkpainun. 3a 28 110 10CATHYTO MaiKe YOTUPUPA30BE 301TBIIICHHS 1HIMB1IyaTbHOI Baru
pubu (31 craproBux 215 r 1o ¢inanbHUX 783 ) 32 PEKOPIHO HU3LKUX MAJMBHUX Ta
kopMoBuX BuUTpar (4,86 rpH Ha 1 Kr yucrtoro npupocty). [loegHaHHS JTOKaJIBHOIO
pubHOro (apiry Ta TpUPOAHOTO OIOIEHO3Y CTaBKa rapaHTye HU3BKHUM KOE(DIIIEHT
KOHBepcii Ta popcoBaHui HAOIp MaCH.

3anpornoHoBaHa cXeMa JI03BOJISIE JIIKBIyBaTH CE30HHE MPOCTOIOBAHHS CTABKOBUX
donniB, nuBepcudikyBatd NpuOYTKH PUOrOCIiB Ta 30araTUTH BHYTPIIIHIM PUHOK
CBDXKOIO aKBaKyJbTyporo. Haymami 1o1iiasHo 30cepeAuTHCS Ha TIONIYKY KPUTUYHUX MEXK
IIUIBHOCTI TTOCAJIKKA MaTepially Ta onTuMizarllii rpadiky po3aadi KOpMiB JjIsl BAXOTY Ha
IPaHUYHY TPOAYKTUBHICTb.
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SEASONAL CULTIVATION OF AFRICAN CATFISH (CLARIAS
GARIEPINUS) IN POND AQUACULTURE USING WINTERING PONDS

This study evaluated the feasibility of cultivating African catfish (Clarias
gariepinus) in wintering ponds under the natural climatic conditions of Ukraine. Fish
were reared using a combination of fish-processing by-products and naturally available
food resources in the pond. The cultivation method provided intensive fish growth
while maintaining low feeding costs. The results demonstrated that wintering ponds
can be effectively utilized during the warm season without artificial water heating. This
approach improves the efficiency of pond utilization and promotes the recycling of
local organic resources. The proposed technology represents a cost-effective and
sustainable option for the development of pond aquaculture..
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