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AHOTALNIA

Tatioawm O.M. TlpuponHa UUpKyJslis BipyCy rpumy A Ta aByJIOBIPYCIB cepell
TUKUX TnTaxiB migpoawmHW  Anserinae B IliBHiuHO-3aximHomy [IpuwdopHomop’i. —

KsamidikariitHa HaykoBa Ipalls Ha MpaBax PYKOIUCY.

Juceprariist Ha 300y TTS HAYKOBOTO CTYIIEHS TOKTOpa (pimocodii 3a criemiaibHICTIO
091 — Biomnorist. — XapKiBChbKHI HalllOHAIBHUHN nenaroriunuii yHiBepcuteT iMeHi I.C.
CkoBopoau, Xapkis, 2025.

Huceprariiiina po6ora BukoHaHa B niepiog 2021 — 2025 pokiB Ha kadeapi 300510ri1i
XapKiBChKOTO HalllOHAJIBHOTO TieAaroriyHoro yHisepcutety imeni [.C. CxoBopoau Ta y
BIIIJII BUBYEHHS XBOPOO NTHUII Ta MOJEKYISIPHOI JAiarHOCTUKM HaiioHanbHOro
HAyKOBOTO IEHTPY «IHCTUTYT €KCHEpUMEHTAIbHOI 1 KIIHIYHOI BETEpUHAPHOI
MEAUIUHWY. Y auceprallii BUKOPUCTaHl marepianu, 310paHi astopoM B 2011-2024 pp.,
nig yac poootu B 1Y «VYkpaiHCbKMI HAyKOBO-AOCHIIHUNA NPOTUUYMHUN THCTUTYT IM.
I. 1. MeunikoBa MO3 Vkpainn», JlyHalicbkomy OiochepHomy 3anoBimanky HAH
VYkpainu Ta HanionansHOMY nipupoaHomMy napky « Ty3miBCbKi TUMaHM.

BuBueHHS Ta KOHTPOJb IMPKYIALIT HEOE3MEUHUX MATOTeHIB Ha ChOTOIHIIIHIN
JieHb Ha0yBa€ 0COOMMBOTO 3HAYEHHS, y Tiepiry 4yepry micis nanaemii SARS-CoV-2, sika
posmnovanacs y 2019 p., ane 30ynHuk 1H)EKIii J0C1 MUPKYIIOE CEPE JTIOACH M0 BChOMY
cBiTy. [IpoTaroMm ocCTaHHIX JECATHIITH OCOOJMBA YyBara MPUIIISETHCS TPHUPOIHO-
BOTHMILIEBUM 300HO3HUM IH(EKLISIM, SIKI 3[AaTHI LUPKYIIOBATH B MOMYJALISX JUKHUX,
CBIMCHKHMX TBapHWH, Ta BUKJIMKATH CEPHO3HI 3aXBOPIOBaHHS y JIOAUHU. OKpIM JIESIKHX
KOPOHAaBIpyCiB, (IJIOBIPYCIB Ta IHINMUX IATOTEHIB, OCOOMWBE MICIIE B IIHOMY pSIIy
3aiiMarOTh BIPYCH TpUIY THIY A 3 POAMHH OPTOMIKCOBIPYCIB. Y CYCHUIBCTBI IIUPOKO
BIJIOMI CIIaJlaX¥ «CBUHSIYOTO» Ta ITAITUHOTOY TPHILY, CIPUIMHEH] CaMe BIpyCaMu TPUITY
A. IIi 30ymHUKM MarOTh BUCOKHW €MI300TMYHUNA Ta EMiACMIYHWI IMOTEHINAIH, SKi
3YMOBJIIOIOTBCS ~ iX  BIPYJEHTHICTIO, TE€HETHMYHOI  BapiaOENIbHICTIO, IIUPOKUM
PO3MOBCIOIDKEHHAM Ta MeXaHi3MaMu mepenadl 1HQexiii. YpaxoBywouw, IO AEsKi

0COOJIMBO HEOE3MEYH1 300HO3U MOXKYTh MOTPAIUISITH B MOMYJISIIIO JIOUHUA Ta CBINCHKUX
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TBapUH TMEpelyciM BiA JUKUX TBapHH, MPOTSATOM OCTAaHHIX POKIB Bce Oiblie
NOMYJSIpHOCTI  HaOyBae minxifg «EauHe 3A0pOB’s», sSKUid 00 €qHY€E TOTISIN
BETEPUHAPHOI Ta T'YMaHHOI MEIUIIMHU HA BUBYEHHS, MOHITOPUHI Ta MPOQUIAKTUKY
MATOTEHIB 337151 Kpaioi €peKTUBHOCTI Ta KOHTPOITIO.

Bipycu rpuny A npeacTaBisioTh HEOE3MEeKy sIK JJIs 37J0pOB’Sl CCaBIlIB Ta MTaxiB,
TaK 1 7151 310poB’s oauHu. Ha choroHi 11st rpymna naToreHiB po3misiJacThCsl SK OHA 3
TUX, [0 MOXXEC BUKJIMKATH HACTYMHY NaHzaemito. OKpiM CyTO MEIWYHOTO 3HAYCHHS,
IUPKYJISIS BIpyCiB TpUIy A, HaBITh HU3BKOMATOTCHHUX, a TAKOX aBYJIOBIPYCIB ITHII],
Ma€ 1 EKOHOMIYHE, OCKUIBKA MOXKE CYTTE€BO BIUIMBATH HA NMTaxiBHUIITBO. ABYJIOBIpyCH
NTaxiB B CBOK Yepry HE MaroTh BEJIMKOrO €MiJeMIOJOTIYHOTO 3HAYEHHS, ajle MAIOTh
BENIMYE3HE BETEPUHAPHE Ta EIMI300TOJOTIYHE 3HAYEHHS JJIS NTaxiBHUIITBA, TOMY IO
JIesK1 aBYJIOBIPYCH MTaxiB (BIPYC HbIOKACICHKOI XBOPOOU) € BiAMOBIATILHUM 32 BEIUKI
criajaxu, 10 MPU3BOAATH 10 CYTTEBUX €KOHOMIYHUX 30UTKIB.

OpHUM 3 OCHOBHUX NPUPOJHUX pE3EpByapiB BIpycy Ipuily A Ta aByJIOBIPYCIB Y
CBITI € MKl BOJAOIUIaBHI mTaxu. Y He HaWOUIbIle 3HAYCHHS Cepel MTaxiB BOJHO-
OO0JIOTSIHOTO KOMILJIEKCY MaroTh KaukoBi (Anatidae). Arne, B TOi ke 4ac, pojib OKPEMUX
BUJIIB BUBYEHA HEJIOCTATHHO, 0COONMMBO B Ykpaini. Cepen Takux BUIIB MPEACTABHUKU
M1POANHY T'YCKOB1 (Anserinae).

Metow nocmipkeHHs: Oyl0 BCTAHOBJIEHHS PIBHA 3aJy4€HOCTI JUKUX TITaxXiB
NiApOANHU Anserinae B MpoLec TPUPOIHOI IUPKYIISLIT BIpYCIB IpUIy A Ta aByJOBIPYCIB
B IliBHiuHO-3axigHoMy IlpuuopHOMOp’i, Ta EKOJOTIYHI JETEPMIHAHTH, IO HOTO
3YMOBITIOIOTb.

HaykoBa HOBU3HA pOoOOTH MOJSTa€ B CUCTEMATHU3Allll pe3y/bTaTiB 0araropiyHOro
MOHITOPUHTY (ayHH Ta YHCENBbHOCTI MTaxiB MIAPOAUHM Anserinae, pO3MIUPEHHI
B1JIOMOCTEH 110710 TIepeOyBaHHsI IIUX BUJIIB MITAXIB Y PEriOH] JOCTIIHKEHHS, aKTyai3alii
1H(dopMarlii Mmoo AMHAMIKH YHUCETBHOCTI Ta CTaTyCy BHIIB, J€TaJbHOMY KapTyBaHHI
PO3MOBCIOMKEHHA NTaxiB miapoauuu Anserinae B [liBaiuno-3axignomy [Ipudaopaomop’i,
BUSIBJICHHI HAWI[IHHIIIMX TEPUTOPIN JUIsl ONTaxiB. 3 1HIIOTO OOKY, yHepliie Ha TepUTOpii
[TiBaiuHO-3axigHoro [IpuuopHOMOp’S TPOBENECHO IMIUPOKI CKPUHIHTOBI JOCIIIKCHHS

NPUPOAHOI LUPKYJALII Tpumy A Ta aByJOBIPYCIB 13 3allyY€HHSIM PI3HUX METOMAIB
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iHauKamii Ta imeHTudikailii TaToreHiB, BUSABICHO MOIIMPEHICTh 30yqHUKA TpUly A Ta
aByJIOBIPYCIB C€peJ] MTaxiB BOJHO-OOJOTSHOTO KOMIUIEKCY, BU3HAYEHO MPEBaJICHTHICTD,
CE30HHICTh Ta reorpadiyHy IpuB’ 3Ky HMUPKYIIOUNUX MaToreHiB. BuspiaeHo GionoriyHi
Ta EKOJIOTIYHI JIETEPMIHAHTH, SIKI 3YMOBIIOIOTH LHUPKYJSIII0 BIpyciB rpumy A Ta
aBYJIOBIPYCIB cepeJl TYCKOBUX MNTaxiB, CEKBEHOBAaHO Ta BCTAHOBJICHO (iOreHeTHYHI
3B’SI3KM OKPEMHX IMaTOTEHIB, y TOMY YHCII aBynoBipycy AMPV-13, axuii mo3a kpainamu
AB3i1 BUSBIICHUH JIUIIIE B YKpaiHi.

[IpakTuyHe 3HaYeHHST pPOOOTH TONATa€ B PO3IIUPEHHI BIAOMOCTEH OO
nepeOyBanHss B IliBHIYHO-3axigHoMy IIpuyopHoMOp’i nTaxiB MIAPOAUHU Anserinae
(akTyaslbHa YHCENIBHICTh Ta Il JIMHAMIKa, MIPOCTOPOBE PO3MILIEHHS), M0 MOXE OyTH
BUKOPHCTaHE JUIs TOJAIBIINX JAOCIIKEHb CTaHy MOMYJSIINA TYCKOBUX Ta XapakTepy ix
3UMIBJII, 0COOJIMBO PIAKICHUX BUJIB, 5IK1 3HAXOIATHCS MiJ] 3arpo301o0. JlaHi 1010 MicIb
KOHIICHTpAIIii NTaxiB MIAPOAUHN Anserinae, Ta paH)XyBaHHS 1X 3a LIHHICTIO JUIs ITaxiB,
MOXKYTh OyTHM BHKOPHUCTaHI B MPUPOJOOXOPOHHIA cdepi A IUIaHYBAHHS PO3IMIUPEHHS
TEPUTOPIN MPUPOAHO-3aMIOBITHOTO (POHY, B c(pepl yNpaBIIHHSA MUCIUBCHKUMH YT1ISIMU
Ta arpoCeKTOpPy 3 METOI0 OXOPOHHU O10pi3HOMAaHITTA. JlaH1 1010 MPUPOAHOT ITUPKYIISIIT
Ta MOUIMPEHOCTI BIPYCIB TPUITy A Ta aByJOBIPYCIB y MOMYJISIIAX AUKUX NTAaX1B MOXYTh
OyTH BUKOPHUCTaHI JJIsI OIIHKK PU3HKIB II0JI0 PO3IOBCIOMKCHHS HEOE3MEYHUX ITaTOTCHIB,
MJIaHYBaHHS MOHITOPHHTY, €Mi300TOJIOTIYHOTO HAMISIAY, MPOTHEMI300THYHUX Ta
MPOTHEMIAEMIUYHUX 3aXO0/IIB Y PET10HI.

Ha nepmiomy erami Oyino mpoaHaii3oBaHO PE3yJbTaTH BIACHUX MOHITOPUHTOBUX
JOCIII)KEHb IUKUX NTaxXiB, IPOBeIEeHUX y perioni npotsrom 2011-2014 pp. ta 2017-2024
pp. mwono (ayHu, YHCENBHOCTI Ta PO3MOBCIOMKEHHS NTaxiB MIIPOAUWHU Anserinae.
Jpyrum etarom OyB aHali3 pe3yibTaTiB IHAWKAIIl Ta 1AeHTHdIKaIii 3pa3KiB
O1oJ0T1YHOTO Marepiany (mepeBakHo (ekaiii), BiiiOpaHuX BiJl JUKUX I'YCKOBUX B IEP10]]
3 rpyausa 2016 p. mo ciuenp 2020 p., Ta aHami3 pe3yibTaTiB CEKBEHYBAHHS OKPEMUX
3pa3KiB aBYJIOBIPYCIB.

[lin gac mocmimkenp B IliBHIuHO-3aximHomy IIpuuopHOMOpP’i 3apeecTpoOBaHO
nepeOyBaHHs 837 CKymueHb HACTYITHUX BH/IB T'YCKOBHX: Ka3apKH YepBOHOBOJIOI Branta

ruficollis (Pallas, 1769) (4477 oc., 1,87%), rycku cipoi Anser anser (Linnaeus, 1758)
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(14263 oc., 5,96% ), rycku 6imono6oi Anser albifrons (Scopoli, 1769) (206701 oc.,
86,42%), rycku manoi Anser erythropus (Linnaeus, 1758) (5 oc.), TyMEeHHHKa BEJIUKOTO
Anser fabalis (Latham, 1787) (22 oc.), nebens-knukyna Cygnus cygnus (Linnaeus, 1758)
(13019 oc., 5,344%), nebens manoro Cygnus columbianus bewickii (Yarrell, 1830) (685
0C.) 3arajibHOI0 yncenbHICTIO 239172 oc. Bei 3apeecTpoBaHi CKyImueHHs Oyiiu IPUB’ sA3aH1
JI0 BEJIMKUX BOAHMX 00’€KTIB periony: Ty3nmiBchbkuX JuMaHiB Ta 03. Cacuk — 54,36%,
[Mpunynaiicekux o3ep — 25,45%, nenstu Jywnato — 20,19%. Haitbinpma miapHICTD
CKyI4€Hb Ta YUCEINIbHICTh T'YCKOBUX peeCTpyBajiachk B paiioHi o3ep Cacuk, Mammii Cacuk,
[[Taranun, Kapawayc, Xamxunep, Conone, Karyn ta CreHiiBcbko-KeOpHUsHIBCHKUX
11aBHIB. Bcl BUIM HajlaBaiu nepeBary TepuTopisaM, HaOImkeHuM 10 YopHoro mops, Ae
iX YHCeNbHICTh Oyila HAMBUIIIOO.

YcTaHoBEHO, 1110 YUCEIBHICTH JIEOe sl MajJoro Ha 3uMiBJl 3pocTae 3 3 oc. B 2012-
2013 pp., 10 259 oc. y 2021-2022 p., 1110 3yMOBIIIO€ HEOOX1HICTh 3MIHH CTAaTyCy BUJLY B
VYKpaiHi 3 3aJIITHOrO HAa HEYMCENbHUI 3uMytounii. HaiiOuiple CKynmueHHs BUALY B PET10H1
HamiuyBasio 140 oc.

UncenbHICTh 3UMYIOUHUX YIPYNOBaHb Ka3apKd YE€pPBOHOBOJIOI HamidyBaja Big 25
(2011-2012 pp.) mo 1889 oc. (2020-2021 pp.). Bucoka uncenbHicTh Oyina Takox y 2018-
2019 pp. — 1514 oc., B iHmI poKM HE TepeBHIIyBasa 252 oc. Y ciuHI HaWBHIIA
yuceNnbHICTh BimMiueHa y 2019 p. (835 oc.), y iami poku 10-217 oc. Haitbimbmri
CKynueHHs BUy HamiuyBaiu 1794, 750, 450 oc. Y paiioni Ty3niBCbKUX JMMaHIB Ta 03.
Cacuk BiamiueHo 64,56 % ckymuenb Buny, [lpunynaiicekux ozep — 27,85 %, aenstu
Hynato — 7,59 %.

['ycka cipa B mepion 1OCTiIKeHb peecTpyBanacs Ha Ty31iBChKHUX JIUMaHAX Ta 03.
Cacux (39,13 % ckymuens), B nensti p. Jynait (33,82 %) 1 B mexax [IpuayHaiicbkux
o3ep (27,05 %). Bun B perioni nociiakeHb OyB MPUB’I3aHUM 10 ONPICHEHUX BOAOWM, Ta
yYHUKaB cojoHux. HaiturcenpHinn ckymueHHs Buay HamigyBamu 2700, 2500, 850, 590,
470, 400 oc., OLIBLIICTh 3 AKUX peecTpyBaiacs B AenbTi [yHato. YucenbHICTh BULY Ha
3uMiBI HajiuyBaja Big 16 (2012-2013 pp.) mo 4455 oc. (2021-2022 pp.). Bucoka
yucenbHicTh Oyna B 2017-2018 pp. (3034 oc.), 2020-2021 pp. (1820 oc.), 2019-2020 pp.
(1652 oc.), 2022-2023 pp.(1441 oc.) ¥V iHmIl poku YUCENBHICTh HE MepeBuIllyBaia 436
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oc. HaiiBuia uncenbHicTh y ciuni BigmiueHa B 2020 p. — 1627, 2023 — 1435. V i1 poku
He TiepeBuIyBaia 868 oc. 3uUMIBIISA BUAY HaWOiIbIIE 3ajekaia BiJ CEPeIHbOMICIIHOT
TEeMIIepaTypH CiuHs.

['ycka Oimono6a B IliBHiuHO-3aximHomy [IpmuopHomop’i  ¢dopmyBana
HaWuMCeNbHINI cKymueHHs, 10 12596 ta 11873 oc. KigpKicTh CKyITueHb B Jaiana3oHi 6-
10 Tuc. oc. —4; 3-6 tuc. oc. — 10; 1,5-3 tuc. oc. — 18; 0,5-1,5 tuc. oc. — 50. UnucenabHICT
BUTy Ha 3UMIBJII KoiBanach Bix 1866 oc. (2012-2013 pp.) no 32035 oc. (2018-2019 pp.).
Bucoka uuncenpHIicTh BigMiueHa y ce3oH 2022-2023 pp. (21843 oc.), 2017-2018 pp.
(20510 oc.), 2021-2022 pp. (19396 oc.), 2011-2012 pp. (18122 oc.), 2020-2021 pp.
(16772 oc.), y iH111 poku He Oiabie 11,7 Tuc oc. UncenbHICTh BUY B CIUHI HaJliuyyBaja
B okpemi poku 110 17643 oc. (2023 p.), ane 6yBana i 0-8 oc. (2013, 2017 pp.), Haituacriiie
3-6 Tuc. (2021, 2020, 2018 pp.), ado 11-12 tuc. oc. (2022, 2019, 2014 pp.). Y nepion
3UMIBIII TycKa 0171071002 HajjaBajia nepeBary TepuTopisM y paioHi Ty3miBChbKUX JIMMaHIB
Ta 03. Cacuk (53,88 % ckymueHns), B paiioni [Ipuaynaiicekux o3zep BiamiueHo 32,04 %
CKYITY€Hb, YKPAiHChKOI YacTuHU AenbTd p. JyHait — 14,08 %. HaiiBuia 4ucenbHICTh
BUJly peecTpyeTbes B paiioni o3ep Cacuk, [[xantmeiicbke, Manuit Cacuk, Karyn Ta
CreHnuiBchko-KeOpHsiHIBCHKHUX TIJIaBHIB.

HaituucenpHimn ckymueHHs Je0es-KINKyHa B perioni Hamuysanu 475, 530, 350,
342, 346, 311, 318, 300 oc. Yci iami ckymdueHHs — no 280 oc. Y mepiox 3uMiBIIi
yucenbHicTh BUAY B [liBHIYHO-3axigHoMy [IpudopHomMop’i konuBaeThes Big 17 (2011-
2012 pp.) 10 2819 oc. (2018-2019 pp.). Bucoka uncenbHICTb BiIMIU€HA y CE30HHU 3UMIBIII
2017-2018 pp. (2228 oc.), 2021-2022 pp. (1978 oc.), y 1Hmi poku He Buie 1265 oc.
HaiiBuma uncenpHicts B ciuni 1344 (2018 p.), 1221 (2019 p.), 1205 (2022 p.), 916 (2014
p.) ocobuH. VY iHmi poku He Outbiie 684 oc. Haitbinbma KUTBKICTh CKYMTYEHb BHIY
BiJIMiueHa B paiioHi o3ep Cacuk, [[xantmericbke, Manuit Cacuk, Karyn ta CTeHIIBCbKO-
KeOpursaHIBCHKHX TIJIaBHIB.

3rpai Ka3apoK UYEpPBOHOBOJUX Ta TYCOK MajuX HaW4YacTimie 3UMYyBaJIA B
CKyMUEHHSIX TYCKM 0171070001, a 5ne0iib Manuii — y CKyMYEeHHSX JeOes-KIMKyHa,
YUCEJBHICTh IUX TPYI MK CE30HAMU KOJIUBAJIACS CUHXPOHHO. UMCENBHICTh 3UMYIOUNX

yIpyHoOBaHb BCiX BUJIB, OKPIM PIJIKICHMX (I'ycKa Mayia, TYMEHHUK BEJIUKUW) Ta jedens
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Mayoro, (paykTyroBaja B 3aJIeKHOCTI Bl YMOB poky. HaitOinbin miHHI Teputopii AJis
OUTBIIOCTI TYCHHUX 32 pe3yJIbTaTaMU AOCIIIKEHb JIOKaIi3yBajucs B paiioni o3ep Cacuk,
Jlxantmeiricbke, Manuit Cacuk Ta Karyn, a takox B CreHuiBchbKo-KeOpUSHIBCHKUX
TJIABHSX Ta HABKOJUIITHIX TEPUTOPISIX.

VY pesynbrari naboparoproro pociimkenHs (I1JIP) 5732 3paskiB Big 39 BumiB
nTaxis, BiaiOpanux B IliBHIuHO-3axiqHOMYy [IpuuopHomop’i B epion 3 rpyans 2016 mo
ciuenb 2020 p., TeHOM BipycCiB Tpuny A BusBIeHO y 12 BuiB. 3arajgbHa MpeBajJeHTHICTD
3 rpuny A B perioHi craHoBuia 1,72 %. IlpeBaneHTHICTh cepell OKpEMHUX BHUJIB
posnoausuiacs: 6aknan Benukuit Phalacrocorax carbo (Linnaeus, 1758) — 0,35 %, rycka
611010062 — 1,4 %, rycka cipa — 0,6 %, nebiab-kinukyH — 0,64 %, ranarasz eBpa3iicbKuii
Tadorna tadorna (Linnaeus, 1758) — 0,95 %, xkpwxenb Anas platyrhynchos (Linnaeus,
1758) — 6,09 %, unpsinka Benuka Spatula querquedula (Linnaeus, 1758) — 13,16 %, cBuin
eBpasiiicbkuit Mareca penelope (Linnaeus, 1758) — 0,98 %, mapTuH KacmidChbKUI
Ichthyaetus ichthyaetus (Pallas, 1773) — 4,776 %, mapTuH cepea3eMHOMOPCHKUI
Ichthyaetus melanocephalus (Temminck, 1820) — 1,38 %, wmapTtuH 3BUYaTHUN
Chroicocephalus ridibundus (Linnaeus, 1766) — 1,06 %, mapTuH *oBTOHOTUU Larus
cachinnans (Pallas, 1811) — 0,78 %. Cepen BuiB, BiJ sSskux OyJi0 Bi1iOpaHO AOCTATHIO
KUIBKICTB 3pa3kiB (Ouibiie 100 mpob) y 6ararbox CKynm4eHHsIX, HaliBUIIA MPEBAJICHTHICTh
BiJIMiUY€HA y KPHXKHS, TTOKa3HUKU TpeBaJieHTHOCTI Buile 6,09 % moB’s3aHi 3 Maoro
KUIBKICTIO TOCHIPKEHUX 3pa3KiB, YaCcTUHA 3 KUX Oynu mo3utuBHUMU. Cepen BUAIB, Y
NOMYJSIIIAX SIKAX IUPKYITIOE Tpunl A, yacTka ryckoBux csaraiga 25 %. binmbmiicts
MO3UTUBHUX 3pa3KiB Bi/11I0paHo B paiioHi Ty3/miBChKHX JIMMaHiB, 03. Cacuk Ta 0. €pmaxiB
(menbra dyHaro). Y niTHiii nepiof BigiopaHo 35 % MO3UTUBHUX 3pa3KiB, B 3MMOBUM — 29
%, ociHHIH — 24 %, BecusaHu — 12 %.

Hocmimxeno 332 3pa3ku Qekaniii Bix 23 CKymueHb TYCKM CIpoi, 3 SKHUX
mupkyssiio rpumy A BusineHo (I1JIP) ta BipyconoriyHo mMiATBEPAKEHO B OTHOMY
(miarurmn H3/H4). 31 3pa3kiB dekarniii me 3 OMHOTO CKYIMUEHHS BUIIJICHO Ta CEKBEHOBAHO
BipycC, inenTudikoBanuii sk H5SN2N3 (mikcT iHdekuis). [IpeBaneHTHICTh y CKyMUEHHSIX

3a pe3ynbraramu [1JIP csrana 8,33 % Ta 6,66 %.
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I3 1646 3pas3kiB ¢exkaniii rycku 611010001 Big 51 CKymueHHS NTaxiB BHUIY
MOJICKYJISIpHO-TeHeTHaHUMU fociipkeHasmu (I1JIP) Bussneno 30ymauk rpumy A B 11
CKyITYeHHsIX (23 mo3uTuBHI 3pa3ku). [IpeBaleHTHICTh B CKYMUYEHHSX KOJIUBajacs BiJl 2 10
13,33 %. B omnomy Bumaaxky mpeBajieHTHICTH csaraida 50 % depe3 many KUIBKICTh
JOCTIPKEHUX 3pa3KiB Bij IbOro cKym4eHHs (1 3 2-X BUSABUBCS MO3UTUBHUM ). BuineHHs
BIpYCY in 0vo BUABWIN 30yTHUK TPUIY A B 4 CKyMUEHHSIX, Y TOMY YHUCI1 MIATBEPKYIOUN
MUPKYJALIIO TPUIY B 2-X CKyMYeHHsX, AociimkeHux meronom [IJIP. 3a pesynbraramu
cepoJioriydoi igeHTu@ikalii BipyCiB BIIMIU€HA MO3WTHBHA PEaKIlis 3 CHUPOBATKAMM:
H3/H4/HS5, H3, HI1/H3/H4/H5/H6. IlpeBanieHTHICTb Yy CKYMYEHHSX Ha OCHOBI
BIPYCOJIOTIYHUX JOCHIIKEeHb cTaHoBuia 1,25-5 %.

PesynbraTn nabopatopHoro nociipkeHHs 626 3paskiB ekaniit Bij 34 cKym4eHb
nebens-kimkyHa Meronom I1JIP, BUSIBUIM NPHUCYTHICTh F€HOMY BIpYycCiB rpumy A B 3
CKYITYEHHSX, MPEBAJICHTHICTh B SKMX ckiana Bix 2,86 % mo 13,33 %. Pesynwraru
MOJIEKYJISIDHO-TEHETUYHUX  JOCHDKEHb  OyJld  TIATBEPIKEHI  BIPYCOJIOTIYHUMU
JOCHIPKEHHAMHA (MIATHII BipyCy y ABOX cKymueHHsXx — HI11, B Tperbomy CKyIueHH1
BiJIMiu€HA MO3UTHBHA peakilis 3 cupoBarkamu H1/HS5/H7).

JInst nabopatopHUX AOCHIKEHb 3 IHIMKALI Ta 1AeHTH(iKallli aByJI0BIpycCIB OyJI0
BukopuctaHo 4790 3paskiB ¢ekamit Bix 40 BUAIB NUKUX MTaxiB BOIHO-OOJOTSHOTO
KOMILIEKCY, BiJliOpaHuXx B riepion 3 rpyauHs 2016 poky no rpyaens 2017 poky. 3pa3ku Oynu
310paHi B A30BO-HOpPHOMOpPCHKOMY pErioHl YKpaiHdh. 3a pe3yabTaraMu MOJEKYISPHO-
reHetnuHux gocuipkeHs  (IIJIP), omunamisate 3paskiB B [liBHIYHO-3axigHOMY
[Tpuuopromop’i (n=5) Tta XepcoHChKik o0nacTi (n= 6) BUABUIUCSA MO3UTUBHUMHU HA
aBysnoBipyc APMV-1. IlpeBanentHicts 3 APMV-1 y nukux nrtaxiB cranosuia 0,23 %,
xonmuBanacs Bix 0,09 % mo 2,43 %. Cepen mnraxiB migpoawHW Anserinae, maroreH
BUSIBJICHO Y T'YCKH 0151010001, IpU IbOMY PIBEHb 3aPa’KEHOCTI TYCKH OJMH 3 HAWHUKUUX
(0,09 %).

3a pesyabTaTaMu BIPYCOJIOTIYHUX JOCIHIDKEHb 3 O10JI0riYyHOro Matepiainy OyIo
orpuMano 11 13omTiB aBysioBipyciB BiJ 4 BuAiB nraxis. [IpeBaneHTHICTh cepesl BUIIB
BapitoBaiacs Big 0,26 % 1o 1,94 %. [IpeBaneHTHICTb y I'yckH 01510510001 3a pe3ynbTaTaMu

CepoJIOTTYHUX JocHikeHb craHoBuia 0,26 %. Ceporunizaitis 11 130J8TiB aByI0BIpyCY
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MoKa3aJjia HassBHICTh HACTYMHUX cepotutiB: APMV-1 (n = 6), APMV-4 (n =2), APMV-6
(n=2)1 APMV-7 (n = 1). OguH 3pa3ok mokazaB HasgBHICTh 000x cepoturmiB APMV-1 i
APMV-T7.

[eneTnyHmnii MaTepian aBYNOBIPYCiB, BUAUICHUN 3 NEAKUX 3pa3KiB (ekamiid, y
nojlaJIbIIoMy OyB CEKBEHOBaHHH 3a joromororo texHosorii MinlON. /o oOpanux mis
CEKBEHYBaHHS 3pa3KiB yBinum 5 (ceporunoBani sk AMPV-1) 1 2 (ceporumnoBani sk
AMPV-6). ®inoreHeTHYHMN aHai3 TOKa3aB, 10 BC1 1’ SITh YKPAiHCHKUX 130715TiB APM V-
1 Oynau TicHO TOB’s3aHi 3 MOCTIAOBHOCTAMH APMV-1 iHmuX nukux nraxiB €Bpasii:
Kaiipu ToHKOA3b0001 Uria aalge (Pontoppidan, 1763) 3 octpoBy TroneHsuunii B
OxoTcbKOMYy MOp1, YupsiHKU Malioi Anas crecca (Linnaeus, 1758) 3 miBaeHHO-3aX11HOTO
Cubipy. Kpim Toro, ykpainceki 13omstd APMV-1 Takox Oynmu (piioreHeTH4HO
KJIACTEPU30BaH1 3 130JI5ITaMU, OTPUMAHUMU B1Jl KPY>KHIB Ta MACTYIIKIB BOASIHUX Rallus
aquaticus (Linnaeus, 1758) y IliBnenniit Kopei ra Kurai.

3B'130k VYKpaiHW 3 OOLIMPHUMH TEPUTOPIIMU €Bpa3iiiCbKOrO KOHTHUHEHTY B
KOHTEKCTI IPUPOAHOI LIUPKYIISALIT aByJ0OBIPYCIB OYJI0 MIATBEPIKEHO TAKOK pE3yJIbTaTaMu
cekBeHyBaHHs PHK aBynoBipycy, BHAIJIGHOTO METOIOM in ovo, 3 ¢eKami TyCcKu
01510110001, BiIOpaHuX y perioHi aociixeHb y 2013 p. V pesynbrari ceKBeHyBaHHS,
3pa3ok OyB inmeHTu(ikaBanuii sk AMPV-13. Tlomyxk BLAST mnoxasaB, HaiBHIILY
HYKJICOTUIAHY 1IeHTHYHICTE 99,66 % nmma APMV-13 mramy APMV-13  strain
goose/Kazakhstan/5751/2013 3 Kazaxcrany.

[TincymoBytouM pe3ynbTaTty JIabOpaTOPHUX TOCHIKEHb 3pa3KiB (ekasiii mraxis
nigpoanHu Anserinae B IliBHIuHO-3axinHomy [IpudyopHOMOpP’i, MOKHA CTBEPIKYBAaTH,
mo 30yIHUKM Tpulmy A Ta aByJIOBIPYCHM LMPKYJIIOIOTh Yy TMOMYJALISX HTpUHANMHI
HAWYMCENBHIIIMX BUJIB 11€1 TAKCOHOMIYHOI TpynH B perioHi. Ce30HHICTh BUSIBICHHS
BIpYCiB Ipully A B NOMYJSILISX IUIbOBUX BHUJIB HE OJIHAKOBA, TaK, Y TYCKH CIpOi
IUPKYJISIIS BIpyCy TPUITY BUSBIICHA B MI3HHOBECHSHUN Ta MI3HBOJITHINA TIEPIOAN POKY,
TOJIl SIK Y 1HIITUX BUJIIB B TIEP1OM 3UMIBIII T4 BECHSIHOI Mirpartii.

AOcontoTHa OUIBIIICTh BUNAAKIB BHUSBIECHHS LMPKYJSALIl BipyciB Trpumy A Ta
aBYJIOBIPYCiB B pErioHi JOCTIDKEHb Cepell TYCKOBUX CTOCYEThCS TEPHUTOPIH,

pO3TalIOBaHUX y MPUMOPCHKIA YaCTUH1 pErioHy B paitoHi Ty3iBCbKOI I'pynH JTUMaHIB Ta
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03. Cacuk. Y paitoni [IpuayHalicbkux 03ep BIAMIYEHO JIUIIIE OAWH BHUITAJI0K BUSBIICHHS
30ynHuKa rpuny A (p-H 03. Kurait).

VYpaxoByrouu piBeHb MPEBAJICHTHOCTI 3 TpuUlmy A Ta aBYJIOBIPYCIB cepell BHUIIB
NTaxiB MAPOAUHU Anserinae, TYCKOBHX MTaxiB HE MOXKHA PO3IISAIATH SIK OCHOBHHIA
pe3epByap iH}ekuii. Y Tol camuii yac, rycka 0ijom00a, rycka cipa Ta Jedenb-KINKyH
3aiiMal0Th BAXKJIMBE MICIIE B IPOIECI MPHUPOAHOI HMUPKYISIii maroreHiB B IliBHIYHO-
3axigHomy [IpudopHOMOpP’T MPOTATOM YCHOTO POKY, 1 0COOIMBO B 3MMOBUM MIEPIOI.

CexkBeHyBaHHS  130JIATIB  aBYJOBIPYCIB  MIATBEPIKYE  3B'SI30K  A30BO-
YopHOMOPCHKOrO perioHy YKpaiHM 3 BIAJAJCHUMHU TEPUTOPIsAM €Bpa3iichbKOro
KOHTHHEHTY, & TAKOK POJIb MITPYIOUUX NTax1B y TpaHcdepi iHpekuii. Y 1boMy KOHTEKCTI,
AzoBo-YopHoMopcwkuii period Ta [liBHiuHO-3axigHe [IpuaopHOMOp s, € 30cepemKeH1
MICIISl 3UMIBJIL 1 MITpaliifH1 HIJIIXU 0araThoX BUAIB MTaXiB BOJHO-00JIOTSIHOTO KOMILIEKCY,
BUCTYNIa€ B SKOCTI BOPIT JUIsl TMATOT€HHUX AareHTiB 3 I1HIMUX reorpadiyHuX 30H
KOHTHHEHTY, a TAKOX MiclleM OOMIHY 1H(EKIISIMU cepeJl ITax1B PI3HUX MOMYIISLINA.

KurouoBi ciioBa: ryckoBi, Anserinae, 4MCeIbHICTh, PO3MOBCIOMKEHHS, 3UMIBJIS
rpun A, TTaIMHUN TPUIM, aBYJIOBIPYCH, HBIOKACIChKa XBOp0O0a, MPEBaJICHTHICTS,

[TiBn1uyHo-3axinne [Ipuuopuomop’s, A3oBo-HopHOMOPCHKUI PEeTioH YKpaiHHu.
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ANNOTATION

Haidash O.M. Natural Circulation of Influenza A Virus and Avulaviruses among
Wild Birds of the Subfamily Anserinae in the Northwestern Black Sea Region. —

Qualification scientific work on the rights of a manuscript.

Dissertation for the degree of Doctor of Philosophy in the specialty 091 — Biology.
—H.S. Skovoroda Kharkiv National Pedagogical University, Kharkiv, 2025.

The dissertation study was carried out between 2021 and 2025 at the Department
of Zoology of H.S. Skovoroda Kharkiv National Pedagogical University and the
Department for the Study of Avian Diseases and Molecular Diagnostics at the National
Scientific Center “Institute of Experimental and Clinical Veterinary Medicine.” The
dissertation uses materials collected by the author from 2011 to 2024 during work at the
Ukrainian I.1. Mechnikov Anti-Plague Research Institute of the Ministry of Health of
Ukraine, the Danube Biosphere Reserve of the National Academy of Sciences of Ukraine,
and the Tuzly Lagoons National Nature Park.

The study and control of dangerous pathogen circulation is of particular importance
today, especially following the SARS-CoV-2 pandemic that began in 2019 and whose
causative agent still circulates among people worldwide. Over recent decades, increasing
attention has been paid to natural focal zoonotic infections that can circulate among
populations of wild and domestic animals and cause serious diseases in humans. In
addition to certain coronaviruses, filoviruses, and other pathogens, a special place in this
group is occupied by influenza A viruses of the Orthomyxoviridae family. Outbreaks of
“swine” and “bird” flu, caused specifically by influenza A viruses, are well known to the
public. These pathogens have a high epizootic and epidemic potential due to their
virulence, genetic variability, wide distribution, and modes of transmission. Considering
the fact that some especially dangerous zoonoses can enter human and domestic animal
populations primarily from wild animals, the One Health approach has gained increasing

popularity in recent years. This approach unites the perspectives of veterinary and humane
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medicine in the study, monitoring, and prevention of pathogens for improved efficiency
and control.

Influenza A viruses pose a threat not only to the health of mammals and birds but
also to human health. Currently, this group of pathogens is considered one of the primary
candidates for causing the next pandemic. Beyond their purely medical significance, the
circulation of influenza A viruses — even those of low pathogenicity — as well as avian
avulaviruses, also has economic implications, as it can significantly impact the poultry
industry. Avian avulaviruses, while not of major epidemiological concern for humans,
hold enormous veterinary and epizootiological importance for poultry farming because
certain avulaviruses (such as the Newcastle disease virus) are responsible for large
outbreaks that result in substantial economic losses.

One of the main natural reservoirs for influenza A viruses and avulaviruses
worldwide is wild waterfowl. Among wetland bird species the family Anatidae is of
particular importance. However, the role of individual species remains insufficiently
studied, especially in Ukraine. Among these, species of the subfamily Anserinae (geese)
are of specific interest.

The aim of this study was to determine the level of involvement of wild birds of
the subfamily Anserinae in the natural circulation of influenza A viruses and avulaviruses
in the Northwestern Black Sea region, as well as the ecological determinants influencing
this process.

The scientific novelty of the work consists in the systematization of long-term
monitoring data on the fauna and population numbers of Anserinae birds, expansion of
knowledge regarding the presence of these species in the study region, updating
information on population dynamics and species status, and detailed mapping of
Anserinae bird distribution in the Northwestern Black Sea area, along with identification
of the most favorable territories for birds. Moreover, for the first time in the Northwestern
Black Sea region, extensive screening studies of the natural circulation of influenza A
and avulaviruses were conducted using various methods for pathogen detection and
identification. The study revealed the distribution of agents of influenza A and

avulaviruses among wetland birds, determined the prevalence, seasonality, and
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geographic location of circulating pathogens. Biological and ecological determinants
influencing the circulation of influenza A and avulaviruses among geese were identified.
Additionally, sequencing and phylogenetic relationship analyses of certain pathogens
were performed, including the AMPV-13 avulavirus, which, outside of Asia, has so far
only been detected in Ukraine.

The practical significance of the study lies in the expansion of knowledge regarding
the presence of birds of the subfamily Anserinae in the Northwestern Black Sea region
(current population numbers and their dynamics, spatial distribution), which can be used
for further research into the status of goose populations and the nature of their wintering,
especially for rare and threatened species. Data on Anserinae concentration sites and their
ranking in terms of importance for birds can be used in nature conservation planning,
including the expansion of protected areas, in the management of hunting grounds, and
in the agricultural sector for biodiversity conservation purposes. Information on the
natural circulation and prevalence of influenza A viruses and avulaviruses in wild bird
populations can be used to assess the risks of dangerous pathogen spreading, to plan
monitoring, epizootiological surveillance, and preventive epizootiological and
epidemiological measures in the region.

In the first stage of the study, the results of the author's own monitoring research
on wild birds conducted in the region during 2011-2014 and 2017-2024 were analyzed,
focusing on the fauna, population numbers, and distribution of birds of the subfamily
Anserinae. The second stage involved analyzing the results of detection and identification
of biological samples (primarily feces) collected from wild geese between December
2016 and January 2020, as well as analysis of sequencing results of selected avulavirus
samples.

During the study in the Northwestern Black Sea region, the presence of 837
aggregations of the following goose species was recorded: the red-breasted goose Branta
ruficollis (Pallas, 1769) — 4,477 individuals (1.87%), the greylag goose Anser anser
(Linnaeus, 1758) — 14,263 individuals (5.96%), the greater white-fronted goose Anser
albifrons (Scopoli, 1769) — 206,701 individuals (86.42%), the lesser white-fronted goose

Anser erythropus (Linnaeus, 1758) — 5 individuals, the taiga bean goose Anser fabalis
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(Latham, 1787) — 22 individuals, the whooper swan Cygnus cygnus (Linnaeus, 1758) —
13,019 individuals (5.344%), the Bewick’s swan Cygnus columbianus bewickii (Yarrell,
1830) — 685 individuals; with the total number of 239,172 individuals. All recorded
aggregations were associated with major water bodies in the region, namely the Tuzly
Lagoons and Lake Sasyk — 54.36%, the Danube lakes — 25.45%, and the Danube Delta —
20.19%. The highest flock density and abundance of geese were recorded near lakes
Sasyk, Malyi Sasyk, Shagany, Karachaus, Khadzhider, Solone, Kagul, and the
Stentsivka-Zhebriany floodplains. All species preferred areas near the Black Sea, where
their numbers were the highest.

It was established that the number of Bewick’s swans wintering in the region
increased from 3 individuals in 2012-2013 to 259 in 2021-2022, necessitating the change
in their status in Ukraine from “vagrant” to “rare wintering species.” The largest
aggregation of the species recorded in the area included 140 individuals.

Wintering populations of the red-breasted goose ranged from 25 individuals
(2011-2012) to 1,889 (2020-2021). High numbers were also observed in 2018-2019
(1,514 individuals), while in other years the count did not exceed 252 individuals. In
January, the highest number was recorded in 2019 (835 individuals), and in other years it
ranged from 10 to 217. The largest aggregations of the species recorded consisted of
1,794, 750, and 450 individuals. The following distribution of the species aggregations
by region was recorded: the Tuzly Lagoons and Lake Sasyk — 64.56%, the Danube lakes
— 27.85%, the Danube Delta — 7.59%.

The greylag goose was recorded during the study period mainly at the Tuzly
Lagoons and Lake Sasyk (39.13% of flocks), in the Danube Delta (33.82%), and within
the Danube Lakes (27.05%). In the study region, this species was associated with
freshwater bodies and tended to avoid saline waters. The largest aggregations observed
included 2,700, 2,500, 850, 590, 470, and 400 individuals, most of which were recorded
in the Danube Delta. The wintering population size ranged from 16 individuals (2012—
2013) to 4,455 (2021-2022). High numbers were also noted in 2017-2018 (3,034
individuals), 2020-2021 (1,820), 2019-2020 (1,652), and 2022-2023 (1,441). In other

years, population size did not exceed 436 individuals. The highest January counts were
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recorded in 2020 (1,627 individuals) and 2023 (1,435). In other years, they did not exceed
868. The wintering of this species was highly dependent on the average monthly
temperature in January.

The greater white-fronted goose formed the largest aggregations in the
Northwestern Black Sea region, with flock sizes reaching 12,596 and 11,873 individuals.
The aggregations ranged in size as follows: 6,000-10,000 individuals — 4 flocks, 3,000—
6,000 — 10 flocks, 1,500-3,000 — 18 flocks, 500-1,500 — 50 flocks. Wintering population
numbers of the species ranged from 1,866 individuals (2012-2013) to 32,035 (2018
2019). High numbers were also recorded in the following seasons: 2022—-2023 (21,843
individuals), 2017-2018 (20,510), 20212022 (19,396), 2011-2012 (18,122), and 2020-
2021 (16,772). In other years, the numbers did not exceed 11,700 individuals. In January,
the population size varied from 0-8 (2013, 2017) to 17,643 (2023) individuals. Most
commonly, the count was between 3,000-6,000 (2021, 2020, 2018) or 11,000-12,000
(2022, 2019, 2014). During wintering, the greater white-fronted goose preferred areas
around the Tuzly Lagoons and Lake Sasyk (53.88% of flocks), with 32.04% within the
Danube Lakes and 14.08% in the Ukrainian part of the Danube Delta. The highest
numbers were recorded near lakes Sasyk, Dzhantsheiske, Malyi Sasyk, Kagul, and the
Stentsivka-Zhebriany floodplains.

The largest aggregations of the whooper swan in the region numbered 475, 530,
350, 342, 346, 311, 318, and 300 individuals. All other flocks did not exceed 280
individuals. During the wintering period, the species’ population size ranged from 17
individuals (2011-2012) to 2,819 (2018-2019). High numbers were also observed in
wintering seasons of 2017-2018 (2,228 individuals) and 2021-2022 (1,978), while in
other years, population size did not exceed 1,265 individuals. The highest January counts
were: 1,344 (2018), 1,221 (2019), 1,205 (2022), and 916 (2014) individuals. In other
years, January numbers did not exceed 684. The largest number of bird aggregations was
noted in the areas surrounding lakes Sasyk, Dzhantsheiske, Malyi Sasyk, Kagul, and the
Stentsivka-Zhebriany floodplains.

Flocks of red-breasted geese and lesser white-fronted geese most often wintered

among aggregations of greater white-fronted geese, while Bewick’s swans were typically
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found within whooper swan flocks. The population sizes of these groups fluctuated
synchronously across seasons. The wintering population numbers of all species, except
for rare species (the lesser white-fronted goose, the taiga bean goose) and Bewick’s swan,
fluctuated depending on the conditions of the year. The most favorable territories for most
goose species, based on research findings, were located around lakes Sasyk,
Dzhantsheiske, Malyi Sasyk, and Kagul, as well as in the Stentsivka-Zhebriany
floodplains and surrounding areas.

As a result of laboratory testing (PCR) of 5,732 samples from 39 bird species,
collected in the Northwestern Black Sea region between December 2016 and January
2020, the genome of influenza A viruses was detected in 12 species. The overall
prevalence of influenza A in the region was 1.72%. Prevalence by species was as follows:
the great cormorant Phalacrocorax carbo (Linnaeus, 1758) — 0.35%, the greater white-
fronted goose — 1.4%, the greylag goose — 0.6%, the whooper swan — 0.64%, the common
shelduck Tadorna tadorna (Linnaeus, 1758) — 0.95%, the mallard Anas platyrhynchos
(Linnaeus, 1758) — 6.09%, the garganey Spatula querquedula (Linnaeus, 1758) — 13.16%,
the Eurasian wigeon Mareca penelope (Linnaeus, 1758) — 0.98%, Pallas’s gull
Ichthyaetus ichthyaetus (Pallas, 1773) — 4.76%, the Mediterranean gull Ichthyaetus
melanocephalus (Temminck, 1820) — 1.38%, the black-headed gull Chroicocephalus
ridibundus (Linnaeus, 1766) — 1.06%, the Caspian gull Larus cachinnans (Pallas, 1811)
—0.78%. Among the species from which a sufficient number of samples (over 100) were
collected across various aggregations, the highest prevalence was observed in mallards.
Prevalence values exceeding 6.09% are associated with small sample sizes, a portion of
which tested positive. Among the species where influenza A circulates, geese represent
25%. Most positive samples were collected near the Tuzly Lagoons, Lake Sasyk, and
Yermakiv Island (the Danube Delta). The seasonal distribution of positive samples was
as follows: summer — 35%, winter — 29%, autumn — 24%, spring — 12%.

A total of 332 fecal samples from 23 greylag goose aggregations were studied, with
influenza A virus circulation detected (via PCR) and virologically confirmed in one of

them (subtypes H3/H4). From another aggregation’s fecal samples, a virus was isolated
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and sequenced, identified as H5N2N3 (a mixed infection). Prevalence within
aggregations, based on PCR results, reached 8.33% and 6.66%.

Out of 1,646 fecal samples from 51 aggregations of greater white-fronted goose,
molecular genetic studies (PCR) detected the influenza A virus in 11 aggregations (23
positive samples). Prevalence within aggregations ranged from 2% to 13.33%. In one
instance, prevalence reached 50%, due to a low number of samples tested from that
aggregation (1 out of 2 was positive). In ovo virus isolation revealed the presence of
influenza A in 4 aggregations with a confirmed flu circulation in two of them (tested by
PCR). Serological identification of viruses showed positive reactions with the following
sera: H3/H4/H5, H3, and H1/H3/H4/H5/H6. Prevalence within aggregations based on
virological studies ranged from 1.25% to 5%.

Laboratory testing of 626 fecal samples from 34 aggregations of whooper swan
using PCR revealed the presence of influenza A viral genome in 3 aggregations, with
prevalence ranging from 2.86% to 13.33%. Molecular genetic results were confirmed by
virological studies (virus subtype H11 was found in two aggregations, and positive
serological reactions with H1/H5/H7 sera were noted in the third).

For laboratory studies aimed at the detection and identification of avulaviruses,
4,790 fecal samples from 40 species of wild wetland birds were collected between
December 2016 and December 2017. Samples were gathered in the Azov-Black Sea
region of Ukraine. Molecular genetic analysis (PCR) found eleven samples positive for
avulavirus APMV-1 in the Northwestern Black Sea region (n=5) and Kherson Oblast
(n=6). Overall prevalence of APMV-1 in wild birds was 0.23%, ranging from 0.09% to
2.43%. Among Anserinae, the pathogen was detected in the greater white-fronted goose,
with one of the lowest infection rates (0.09%).

Virological analysis of biological material yielded 11 avulavirus isolates from four
bird species. Prevalence among species ranged from 0.26% to 1.94%. In the greater white-
fronted goose, prevalence was 0.26% according to serological studies. Serotyping of the
11 avulavirus isolates identified the following serotypes: APMV-1 (n=6), APMV-4
(n=2), APMV-6 (n=2), and APMV-7 (n=1). One sample contained both APMV-1 and
APMV-7 serotypes.
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Genetic material of avulaviruses isolated from some fecal samples was later
sequenced using MinlON technology. Among the samples selected for sequencing, five
were serotyped as APMV-1 and two as APMV-6. Phylogenetic analysis showed that all
five Ukrainian APMV-1 isolates were closely related to APMV-1 sequences from other
wild Eurasian birds: the common murre (Uria aalge) from Tyuleniy Island in the Sea of
Okhotsk, and the Eurasian teal (Anas crecca) from southwestern Siberia. Additionally,
the Ukrainian APMV-1 isolates clustered phylogenetically with isolates from mallards
and water rails (Rallus aquaticus) from South Korea and China.

The connection between Ukraine and vast areas of the Eurasian continent in terms
of avulavirus circulation was further confirmed by sequencing RNA of an avulavirus
isolated in ovo from a greater white-fronted goose fecal sample collected in the study
region in 2013. The sample was identified as APMV-13. A BLAST search revealed the
highest nucleotide identity of 99.66% with the APMV-13 strain goose/Northern
Kazakhstan/5751/2013 from Kazakhstan.

Summarizing the results of laboratory studies of fecal samples from birds of the
subfamily Anserinae in the Northwestern Black Sea region, it can be concluded that
influenza A viruses and avulaviruses circulate within the populations of at least the most
numerous species of this taxonomic group in the region. The seasonality of influenza A
virus detection in target species varies: in the greylag goose, the circulation was observed
in late spring and late summer, while in the other species it was detected during the
wintering period and spring migration.

The vast majority of influenza A virus and avulavirus detection cases among geese
in the study region are associated with coastal areas, particularly near the Tuzly Lagoons
and Lake Sasyk. Only one influenza A virus case was recorded near the Danube Lakes
(Lake Kitay area).

Considering the prevalence levels of influenza A and avulaviruses among
Anserinae bird species, geese cannot be regarded as the main reservoir of infection.
However, the greater white-fronted goose, the greylag goose, and the whooper swan play
an important role in the natural circulation of pathogens in the Northwestern Black Sea

region throughout the year, especially during the winter season.
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Sequencing of avulavirus isolates confirms the connection between the Azov-
Black Sea region of Ukraine and distant areas of the Eurasian continent, as well as the
role of migratory birds in pathogen transfer. In this context, the Azov-Black Sea region
and the Northwestern Black Sea area — where many wetland bird species winter and
migrate — act as gateways for pathogenic agents from other geographical zones and as
hubs for infection exchange among various bird populations.

Key words: geese, Anserinae, abundance, distribution, wintering, influenza A,
avian influenza, avulaviruses, Newcastle disease, prevalence, Northwestern Black Sea

region, Azov-Black Sea region of Ukraine.
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