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Peslome

Llenbto paboTbl ABAAETCA BblABNEHWE OCOBEHHOCTEW CEe30HHOW W
MEeXrofloBOM AUHAMUKM 3apasKeHHOCTU BMPYCOM rpunna ntuy, (BrM) B
nonynauMAX AUKUX YTOK Ha ceBepe KynyHAMHCKOM paBHWHbI BO Bpems
MUIpaLLmn.

C6op obpasuoB nposoau/cas C anpens no Hoabpb 2015-2024 rr.
Buonornyeckne obpasupl 6biaM cobpaHbl OT 15 BUA0B AMKUX YTOK. OaA
BblAENEHUA W30MATOB BMpYca rpunna A M3 KNOaKaNbHbIX Ma3KoB
MUCNONb30BaZIX  KY/IbTUBMPOBAHME Ha  PA3BMBAIOLWMXCA  KYPUHbIX
ambpuoHax (PK3) B TpM nocnepoBaTeNbHbIX Maccaxka, caepys
CTaHOAPTHON MeToAMKe.

BblAn cobpaHbl KnoakanbHble Masku y 3733 ocobei, cemelicTBa
Anatidae. BoigeneHo 163 nsonata Bl n3 npob, oTo6paHHbIX OCEHbIO,
TOrAa Kak BeCHOM 6b110 BblaeneHo 2 n3onAaTta. AHanW3 JaHHbIX NMOKasan
MeXrooBble KonebaHus 3apaxkeHHocTv BIT ot 1 o 10 % B pasnnyHble
rogpl.

TakMum 06pa3om, Ce30HHAA U MEXKrofoBas AMHAMMKA 3aparKeHHOCTU
OMKUX YTOK NPUCYTCTBYET Ha WUCCAesyemMOn TeppuUTopuM U MOXKHO
NpeAnoIo¥nTb, YTO Bbl3BaHa BUA0BbLIMW OCOBEHHOCTAMU HOCUTENEN U
YCNOBUAMU Cpeabl.

Kntouesble cnosa
Mwurpaumsa, ce3oHHaa AWMHAMWKA, MEXrogoBaa AWMHAMMKA,
rpyunna NTuUu, 3K00TUA NTUL, ANKUE YTKMK, tor 3anagHon Cnbupu.
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Abstract

The objective of the study was to identify the features of seasonal and
inter-annual dynamics of avian influenza virus (AlV) infection in wild
duck populations in the north of the Kulunda Plain during migrations.
Biological samples were collected from April to November 2015-2024.
from 15 species of wild ducks. To isolate influenza A virus isolates from
cloacal smears, cultivation on developing chicken embryos was used in
three consecutive passages, following a standard procedure.

Cloacal smears were collected from 3,733 individuals of the Anatidae
family. 163 A AIV VP isolates were isolated from samples taken in
autumn, while 2 isolates were isolated in spring. The analysis of the
data showed inter-annual fluctuations in the infection rate of AIV from
1to 10 % in different years.

Varying seasonal and inter-annual dynamics of wild duck infection were
determined in the study area and it can be assumed that this is caused
by the specific characteristics of the carriers and environmental
conditions.

Key Words
Migration, seasonal dynamics, inter-annual dynamics, avian influenza
virus, bird ecology, wild ducks, southern Western Siberia.

© 2025 The authors. South of Russia: ecology, development. This is an open access article under the terms of the Creative Commons
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BBEAEHUE
OCHOBHbIM MPUPOAHBLIM Pe3epByapoOM HU3KOMATOreHHbIX
lWTamMoB BMpyca rpunna ntiy  (BMM) TpaguumoHHO

CYUTAIOTCA BOLOMN/IABAOLLME U OKONIOBOAHbIE NMTULLbI OTPAAA
Anseriformes  (lyceobpasHble), B nepsBylo oyepeab
npeacraBuTenn cemeictsa Anatidae (yTuHble), a TaKxke
oTaenbHble Buabl otpaga Charadriiformes (P»aHkoobpas-
Hble) [1; 2]. Ocobylo 3MMAEMMONOrMYECKYIO 3HAYMMOCTb
cpeaM HUX NPeAcTaBAsfOT PedYHble U HbIPKOBbIE  YTKM
(noacemeiictBo Anatinae), 4to 06YyCNOBNEHO WX BbICOKOM
yncneHHocTblo [3], cneundounkon Tpoduyeckoro (KOPMoOBOro)
nosegeHun (BkAYaa GUALTPALMOHHBIN TUN NUTaHua) [4],
CK/IOHHOCTbIO K 06pa30BaHMI0 CMELIAHHbIX CKoneHui [5] n
OOLWMPHBIMM ~ MUFPALLMOHHBbIMKM  cBA3AMM  [6].  ITm
3KO/IOTMYECKMEe O0COBEHHOCTM CnocobCTBYIOT pacnpocTpa-
HEHWIO BUPYCOB NpU 6ECCUMNTOMHOM TeYeHUU UHbEKL MM,

Aenaa  [JaHHylo  rpynny NTUL,  K/JOYeBbIM 3BEHOM B
noaaepaHum NPUpPoaHbIX 04aros 3abonesaHus.
BogHo-60n0THbIE  yroama ceBepHOW  yactu
KynyHAMHCKOM  paBHWHbLI,  pacnonoxeHHble B O6b-
MpTbilwckom mexaypeube, npeAacTaBnAloT coboit
YHUKaNbHbIA MPUPOAHBLIA KOMMAEKC, WrpatoLyo ocobyto
ponb B LUMPKyAAUMM Bupyca nNTMYbero rpunna [7].

XapaKTepu3yacb BbICOKOW MAOTHOCTbIO MPECHOBOAHbLIX M
CONIOHOBATbIX BOAOEMOB, 3360/104EHHBIMU TEPPUTOPUAMU U
PEYHbIMM NOVMaMM C 0BWMPHBIMKM MenKoBoabsMU [8], 3Th
MecToobUTaHUs 0bpPasyloT K/AtoYEBble OPHUTONOTMYECKUE
TEPPUTOPUN MEKAYHAPOLHOIO 3HAYeHUA. VX YHUKANbHOCTb
onpeaenseTca MONOKEeHWEM Ha NepecevyeHuMn HEeCKONbKMUX
MWIPALMOHHBIX nyTel [9], 4TO co3a4aeT onTUManbHble
YCNOBUA AN MEXBWAOBOM nepefayn U reHeTUYecKo
pPeEKOMOMHALMM BUPYCHBIX LWITAMMOB, OCODEHHO B Nepuosbl
NPOCTPAHCTBEHHO-BPEMEHHOIO HA/IOMKEHUSA MUTPALMOHHDBIX
NMOTOKOB NTULL U3 Pa3/IUYHbIX reorpadnyecKkmnx permoHos.

HemMHorouncneHHble UCCNeAOBAHUA  AEMOHCTPU-
PYIOT BblpPaXKEHHYH CE30HHYH AUHAMMKY 3aparKeHHoCTH BIT
Y AVKKX BOAOMNNABaloLWmMX NTUL,. Tak, B CeBepHo AmepuKe u
CeBepHoi EBpone BbIABWAM 3HAuUWUTENbHble KonebaHwa
pacnpocTpaHéHHOCTU BUpYca — OT meHee 1 % B nepwop,
BeceHHel murpaumm ao 30 % B oceHHuIt nepuog, [10; 11].
Takaa [AMHaMMKa O0ObBACHAETCA nosBieHMemM 60/bLWOro
KO/IMYECTBA MO/IOAbIX UMMYHONOMMYECKM HAWMBHbIX NTUL, B
KOHLE CEe30Ha Pa3MHOMKEHWA, a TaKKe O0cobeHHOCTAMMU
rnepegayn Bupyca uepe3 KOHTAMMHUPOBAHHYIO BOAHYIO
cpesy v yCoBUAMM COXpaHeHuMsa natoreHos [12]. ®ekanbHo-
OpasibHbI MexaHM3m nepegayn obecneynmsaeT AJIUTENbHYIO
NepcucTeHUMIO BMpyca B 3KOCUCTEMaX, a CnocobHOCTb
afcopbupoBaTbCA Ha ONepeHnn NTUL, CO34aeT NPeAnOCbINKN
ON1A ero pacrnpocTPaHEeHUs HA 3HAYUTE/IbHbIE PACCTOSHUSA B
xoze murpaumm [13].

M3yyeHMe CEe30HHOM W MEXKrogoBou AUHAMMKK
3aPaXKEHHOCTU  HWM3KOMATOTEHHbIMW  BUPYCAaMKM  NTUYLETO
rounna B MONYNAUMAX AMKMX NTUL, Ha TeppuTopum
KynyHOMHCKOW  paBHWHbI  NPeACTaBAAET  HayyHylo U
NMPAKTUYECKYIO 3HAYMMOCTb, HECMOTPA Ha CyLLecTBOBaHMA
TaKMX  MCCNeAoBaHWMI B ApYrMX  perMoHax  mupa.
3ANnAeMMoNorMyeckme 3aKOHOMEPHOCTU UMpKyaaumu BITI
06/1aal0T  BblparKeHHOW reorpaduyeckoin  crneumdpukon,
06YCNOBNEHHOW OCOBEHHOCTAMM  MUIPALMOHHbIX NyTeM,
BMA0BOr0 COCTaBa NTULI-XO3AEB M MECTHbIX KAMMaTUYECKUX
ycnosuit. C y4eTom 3TOro, CyLlecTByloWMe JaHHble no
Ce30HHOW anHamuke BITI He MmoryT BbITb 3KCTPANOMPOBAHbI
Ha CMbuMpb M3 ApYyrnx perMoHOB MUpa BBUAY CYLLECTBEHHbIX
pasanunMii B BWAOBOM COCTaBe MTUL-XO3AEB, CTPYKType
nonynauun - M AMHAMUKE  MUIPALMOHHBIX  MPOLLeCCoB,

ocobeHHOCTAMMU KAumaTa. lMpoBedeHMe WCCAeAOBaHWUM Ha
TeppuTopumn KynyHauHcKoi pPaBHUHbI BHOCUT
CYLLLECTBEHHbIW BKNAZA B 1106a/bHYIO CUCTEMY SNUAEMMONO-
TMYECKOr0 MOHUTOPWHra (HaA3opa 3a MTUYBMM TPUMMOM),
no3BonfAa  BblABUTb  crieunduyeckme  3aKOHOMEpPHOCTU
umpKkynaumm BIM B ycnosusax 3anagHoit Cubupu. B ceoto
oyepesdb, 3TO HeOOXOAMMO ANA  MOHUMAHWA  OBLLMX
MeXaHW3MOB 3BOJIOLMN W PaAcnpoOCTPaHeHWA BUpYyCa B
EBpasuun. Kpome TOro, MOHUTOPWHI 3apaKeHHOCTU AMKUX
nTvL, Ha tore 3anagHoit Cubupu MmeeT ocoboe 3HaueHue
ONA  NPOrHO3MPOBaHMA 3NU300TUIA M paspaboTkn  mep
61obesonacHoCcTU.

Llenbto  HactoAwel paboTbl ABMAOCL  BbIABUTL
0CODEHHOCTM  CE30HHOW U MEXIoAOoBOW  AMHAMMUKMK
3apaXKeHHOCTM BMPYCOM TpUNMa NTUL, B MONYAALUMAX ANMKUX
YTOK BO BpeMs BECEHHelN 1 OCEHHel MaccoBO MUrpaLmmn Ha
cesepe KynyHAMHCKON paBHUHBI.

MATEPUAN U METOAbl UCCNEQOBAHUA

C6op 6MoN0OrMyeckoro matepmana ocyLLecTBAAIM B PaMKax
npoBeseHnsa [A0FOCPOYHOrO MOHUTOPWUHIOBOIO WUCCNeno-
BaHuA (Mporpamma no nsyyeHunto MHOGEKLMOHHbIX 6onesHeln
OMKUX  XMBOTHbIX, ®ULL  &TM, Hosocubupck), Ha
TEPPUTOPUM  BOAHO-OONOTHBLIX YrogMii  CEeBEPHOM 4YacTu
Ky/NyHAMHCKOW paBHUMHbI (tora 3anagHoi Cubupwu) (puc. 1).
Ot16op npob npoBoguacA B NEpUoL rocyLapCTBEHHOro
OXOTHUYBLErO CEe30Ha BeceHHel (anpenb-mai) M oceHHei
(aBrycT-oKkTAGpbL) MUrpaumm Bogonnasatowmx nrmy ¢ 2015
no 2024 rop y ntuu, A06bITbIX MECTHbIMM OXOTHUKaMMU-
NOBUTENAMM NO NINLLEH3UAM PEFMOHANIBHOIO MUHUCTEPCTBA
3KosI0rMmn n NPUPOAHbIX  Pecypcos. HacToswwee
nccnefoBaHUe NPoBeAeHO B COOTBETCTBUE € 0406peHMEM U
TpeboBaHnem Komwutera no 6GUMOMEAUUMHCKOW 3TUKe
denepanbHOro  MCcnenoBaTeNbCKOro  LeHTpa  dyHAamMeH-
TabHON W TPAHCAAUMOHHON MeauumuHbl (PUL DTM),
r. Hoeocubupck (npotokon Ne No 2021-10). B xoge
uccnepoBaHusa 6bi10 otobpaHo 3733 o6pasua, BKAOYasA
2332 oT ocobeli AMKUX YTOK B OCeHHWIA nepuog v 1401 ot
ocobeit B BECEHHUIN Nepuroa,

MeTtoauKka ot6opa npob6 Ha BbifiBNEHWE BMpyca NTUYLErO
rpynna CcoOOTBETCTBOBasa pekomeHgauuam BO3 ot
2006 roga. KnoakanbHble mMa3ku oTbMpann CTepuibHbIMU
annankatopamu OTobpaHHble Npobbl nomewanr B 1 mn
TPAHCNOPTHOM cpeabl B KPUOMNPoOUpKM obbemom 2 mi.
ObecneyeHne CcOxpaHHOCTM npob Ha Bcex 3Tanax
[OCTUranocb 3a cyeT MX pas3MeLleHuMA U MepeBO3KU B
cocype [lbroapa ¢ *KUAKUM a30TOM.

Buposyo uHAMPUKAUMIO Ocoben npoBoAMAM C
npvBieYeHMeM CTaHAAPTHbIX MO/EBbIX OnpeAenuTenei:
«Onpeaenutens ntmy, CCCP» [14], «Guide to the Sex and
Age of European Ducks» [15], a Takxe «Onpegenutenb
nTuy Ypana, Npuypanba un 3anagHoi Cnbmpm» [16].

BbiaeneHue BUpyca OCYLLECTBASNIM COMNACHO MEeToAMKe
BO3 nytem Tpex nocsiepoBaTeslbHbIX Maccaxkei Ha PK3.
CobpaHHY0 aNNaHTOUCHYIO KUAKOCTb TeCcTUpPOBaNu B
peakumu remarrnotuHaumm  (PFA). Bce o06pasupl c
AKTUBHOCTBIO TEMArrIlTUHUPYIOWEN AKTUBHOCTbIO Oblan
NPOTECTUPOBAHbI Ha Ha/IYMe BUPYCOB rpunna tmuna A.

CratuctMyeckas o06paboTKa [JaHHbIX BK/OYana pacyeT
nokasaTtesiell pacnpoCTpaHeHHOCTM Bupyca ¢ 95 %
[OBEPUTENIbHBIMU  MHTEpPBaslaMM, aHaNM3 CE30HHbIX MU
MEXroZ0BbIX Pas/MuMii C UCMONb30BAHMEM KpuTepua X2.
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[Na nNpoBepKM 3HAYMMOCTM PasAnumii gna BbIBOPOK C
ManblMM  K/JaccaMM  WCMOAb30BanM  Kputepuih x> ¢
nonpaskoi WeiiTca Ha HenpepbiBHOCTb. OXMUaemble

PucyHok 1. Tepputopua nposeaeHna nccnefoBaHma
Figure 1. The research area

NONYYEHHbBIE PE3Y/IbTATbI U UX OBCYXKAEHUE

B Xo4e MOHWTOPMHIOBOrO MCC/NEA0BaHMA Ha TeppUTOPUM
ceBepHOM YacTu KynyHOAMHCKOM paBHWHbI HoBOCMBMpCKOM
obnactn 6bina cobpaHa o6lWwMpHasa BblbopKka 6uonoru-
Yyeckoro matepuana. Bcero otobpaHo 3733 KnoaKasbHbIX
Ma3KoB y 0CObel AMKUX YTOK, OTHOCALWMXCA K 15 Buagam
cemeiictea Anatidae, KOTOpble WrpaloT BaXkHyH poOab B

4acToTbl BO BCEX AYeiKax npesbiwann 5 HabawoaeHni, yTo
YAOBAETBOPAET YC0BUAM NMPUMEHEHUA KPpUTEPUA.

To
Sk rep.:
?i:ul'vrc” an Uﬁndfg 10 n
Th

Altai Krai

ANTARCKWA HpaR

COXPaHEeHUN U PacnpoCTpaHEHUM BUPYCa MNTUYbEro rpmnna
B €CTECTBEHHbIX 3KOCUcTemax. BugoBsoli coctaB BblGOPKM
BK/1IOYAN KaK MAccoBble, TaK M OTHOCUTE/IbHO pesKue BuAbl
OMKUX YTOK, 4TO MO3BOAAET MONYYMTb penpes3eHTaTUBHbIE
AaHHble 0 uMpKynaumm BITI Ha nccneayemoi TeppUTopum
(Tabn. 1).

Ta6bamua 1. TAKCOHOMMUYECKUIA COCTAB M YUCNEHHOCTb OUKUX YTOK, OTOBPAHHBIX 419 UCCNeL0oBaHUA

B nepuog c 2015 no 2024 rr. Ha TeppuTopun ceBepa KynyHaMHCKoW paBHUHbI (HoBocMbupcKas obnacTb)
Table 1. Taxonomic composition and abundance of wild ducks selected for research in the period

from 2015 to 2024 in the north of the Kulunda plain (Novosibirsk region)

Bua ntuy / Bird species

Konuuyecrso

JlaTuHCKOe Ha3BaHue PyccKkoe Ha3BaHue

AHrnuniickoe Ha3BaHue obcnepoBaHHbIX ocobeit

Latin name Russian name English name Number of sampled birds
Aythya ferina HbIPOK KpacHOron0BbIi1 Common Pochard 1275
Bucephala clangula Foronb Goldeneye 40
Anas Platyrhynchos KpsKkBa 06bIKHOBEHHanA Mallard 453
Mergus albellus NlyTok Smew 27
Aythya nyroca Hblpok 6enornasbii White-eyed Pochard 3
Anas penelope CsuAsb Eurasian wigeon 39
Netta rufina HbIpOK KpacHOHOCbIM Red-crested pochard 214
Tadorna tadorna MeraHka Common shelduck 7
Oxyura leucocephala CaBka White-headed duck 3
Anas Strepera Cepas yTKa Gadwall 308
Aythya fuligula YepHeTb XxoxnaTtas Tufted duck 40
Anas crecca YUPOK-CBUCTYHOK Common Teal 623
Anas querquedula YNPOK-TPECKYHOK Garganey 287
Anas acuta LLnnoxsocTb Northern pintail 145
Anas clypeata LLInpoKoHOCKa Northern Shoveler 269
Wroro / Total: 3733

Mcnonb3ys CTaHOapTHble METOAMKW BblAENEHUA U30NATOB
BMpYCa NTMYBLETO TPUMNMNA Ha Pa3BUBAKOLWMXCA KYPWUHbIX

aMbpMOHax, M3 KNOaKa/lbHbIX MasKoB, O6bl1O Moay4yeHO
165 nONOXWUTENbHbIX W30/ATOB. 3apPaXKEHHOCTb NTuUL,
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oceHbto (7,0 %) 6blna [OCTOBEPHO Bbie, YemM BECHOW
(0,14 %; ¥* c nonpaekoii Meiitca = 95,63; df = 1; p < 0,001).
MonyyeHHble AaHHble  AEMOHCTPUPYIOT — CYLLECTBEHHO

60/ee BbICOKMIA YPOBEHb 3apPa’KEHHOCTM BUPYCOM B
NonyAaLMAX AMKUX YTOK BO BPEMA OCEHHEW MUIpaumu no
CPaBHEHMIO C NePUOLOM BEeCEHHeN murpaumm (taba. 2).

Tabauua 2. Bugosoe pacnpegeneHme 1 KoMyecTBo BblAENEHHbIX U30ATOB BUPYCA NTUYLETO FpUnna
OT OMKMX YTOK Ha ceBepe KynyHAMHCKOW paBHUHbI (2015-2024 rr.)
Table 2. Species distribution and number of isolated avian influenza virus isolates from wild ducks

in the north of the Kulunda Plain (2015-2024)

Konuuectso
Konunuectso nonoxutenbHbIxX

usonartos BII B nepuoa

NONOXUTE/IbHbIX U30NATOB

AHrnuiickoe AlV B nepuop, BeceHHell .
Ne Bupa, nTuubl OCEeHHeW murpaumm
. A Ha3BaHue Murpauum .
n/n Bird species . s Number of positive AlV
English name Number of positive HSV . .
. - . isolates during autumn
isolates during spring . . .
L h migration period
migration period
1 HbipoK KpacHoronoebin  Common pochard 2 1
2 loronb Goldeneye 0 0
3 KpsikBa obblkHOBeHHasa  Mallard 0 32
4 Nytok Smew 0 0
5 Hblpok 6enornasbiii White-eyed pochard 0 0
6 CeuA3b Eurasian wigeon 0 3
7 HbIpOK KpacHOHOCbIM Red-crested pochard 0 0
8 MeraHka Common shelduck 0 0
9 CaBka White-headed duck 0 0
10 Cepasn yTKa Gadwall 0 4
11 YepHeTb Xxoxnaras Tufted duck 0 1
12 YMPOK-CBUCTYHOK Common teal 0 65
13 YNpOK-TPECKYHOK Garganey 0 13
14 LLinnoxsocTb Northern pintail 0 24
15 LLnpoKoHoCKa Northern shoveler 0 20
Wroro / Total: 2 163

Ocobblit MHTEpeC NpeacTaBasloT BUAOBble OCOBEHHOCTM
BMPYCOHOCUTENLCTBA. B BeECEHHUI nepuos WHULMPO-
BaHHble 0cobu  6bianm  OBHapy:KeHbl  TOMbKO Yy
KPacHOron0Boro Hblpka (Aythya ferina), npuyem 3ToT e
BMA, MOKa3an HaUMEeHbLUM YpOBEHb 3apPaKEHHOCTU B
OCEHHUIN nepuod. Takas 3apaXKeHHOCTb MOXKeT ObITb
CBfA3aHAa C OCOBEHHOCTAMM BMONOrMM BUAA: XapaKTePOM
MWIPALLUOHHBIX nyTeu, CcpoKamu Pa3MHOXKeHus,
cneunduroint dopmmpoBaHMa MMMyHHOro oteeTta. Kak
BMAHO U3 NONYYEHHbIX AaHHbIX, 3aPaXKEHHOCTb ANKMX YTOK
BO BpPeMA BECEHHEeW MUIrpaLMm HOCUT XapaKTep eaAnHUYHbIX
cnyvaes, HabaAAEMbIX UCKIIOYUTENBHO Y O4HOMO BUAA —
KPaCHOro/10BOro HbIpKa.

YpoBeHb BMPYCHOTO HOCUTENbCTBA Cpeam AUKWUX
yTOK Bapbuposan or 0 ao 5 % BsecHoin u ot 0 pgo 13,4 %
OCEHblO, AEMOHCTPUPYA 3aBUCUMOCTb OT TakuX (aKTopoB,
KaK: mecsaua otbopa npob, roga vMccnenosaHus, BULOBOM
NPUHAANEKHOCTH nTuu, MonyyeHHble [AaHHble
noAyYepKMBatoT He0BX0AMMOCTb y4eTa Kak Ce30HHbIX, TaK U
BMAOBbIX OCODEHHOCTE MPW OpPraHM3aLMM MOHWUTOPMHTA
BMpPYCa NTUYbEro rpunna B NPUPOAHbIX NONYAALMUAX.

OueHuBaa MNOJIyYeHHble  pe3ynbTaTbl, MOXHO
npeanosioXuTb, UYTO  BECHOW  3apaKeHHble  0ocobwu
BCTPEYAlOTCA KpalHe peaKko, Habnwdanucb eavHuyHble
cnyyan B 2021 r. B nepuog OCEHHEW MUrpauumu,
HauyMHatoLwenca BO  BTOPOM  MONOBMHE  aBrycTa,
MaKCMManbHOe KONMYeCTBO 3apakeHHbix BIM  ntuy,
HabntoAaeTca B CEHTADPE C MOC/NeAyOWUM CHUXKEHMEM B
nocneaytowme mecaupl (puc. 1).

AHann3  paHHbIXx 33 2015-2024 rr. BblABMA
CTAaTUCTUYECKHM 3HaYMMble pasnuuma B YpOBHe
3apaKeHHoCTU BMpycom rpunna ntuy (BIM) cpean ankux

YTOK B pasHble Mecsaubl oceHHeil murpaummn (x2 = 18,7;
df = 2; p <0,001). Hanbonbluan 3aparkeHHOCTb 3aperncTpu-
poBaHa B ceHTAbpe (9,3 %; 95 % AWN: 7,7-11,3 %), uto

3HaUMMO npeBbllaeT rnokasatenn asrycta (5,2 %,
p = 0,0006) n okTA6ps (5,0 %, p = 0,0003). Paznunumns mexay
aBrycTom W  OKTABPEeM  CTaTUCTUYECKM  HEe3HauYMMbl

(p=0,84).

BbIfIBNEHHbIN MWK 3apa)KeHHOCTM B CceHTAbpe
cornacyetca ¢ aaHHbimuM u3 CesepHoi Esponbl [17], rae
MaKCcMmanbHaa 3apaxkeHHocTb BITl Takke oTmeuaetca B
Hayane oceHW. BepoaTHoe O6bBACHEHWE 3TOMY AB/EHUIO
BK/IlOYAeT KOMMAEKC MNPUYUH: YBe/IMYEeHWe MI0THOCTU
MUFpUpYHOLWMX cTan, Bonee BnaronpuATHble ycnoBua g
COXpaHeHWA M nepefayn BMpyca Yepes cpeay B OCEHHWUN
nepuvosa, HakornJeHMem BMpyca B BOLOEMAX 3a JIETHUM
nepuoa, a TaKXKe BO3MOXHOE B3aMMOAENCTBME MECTHbIX
NTUL, C MUTPUPYIOLLMMU Ha MUTPALMOHHBIX OCTaHOBKaX, K
KOTOpPbIM  OTHOCUTCA uccaedyemas TeppuTopusa, 4To
cnocobcTByeT pacnpocTpaHernuto BIT. Tak ke cTouT
OTMETUTb NPOAO/IKUTENBHOCTL Nepuoaa murpaumm. Cpoku
BECEHHEeN MUrpaumm 3HauyuTenbHo 6onee CKaTtbl MO
BPEMEHM, MO CPABHEHWIO C OCEHHEeN MmMwurpauuen, 4To
CHUXaeT BO3MOMHOCTb  MOBbIWEHHbIX  KOHTAKTOB W
BO3MOMHOCTM 3apaKeHus BUPYcOm OT ocobei pasHbIX
nonynauuin u us cpeapl.

3apaxeHHocTb BIMTl y AMKMX YTOK BapbupoBana B
33aBMCUMMOCTM OT roga otbopa npob m coctasnsna ot 1 go
10 % (puc. 2). BbiABAEHbl CTAaTUCTUYECKU 3HAYMMbIE
pasnuumna  mexay rogamm (x> = 28,3; p = 0,0008).
MakcumanbHaa 3apaxkeHHoctb B 2019 rogy (9,4 %)
3HaYMMO npesblilwana nokasatenam 2016 (4,1 %; p = 0,03) n
2022 (4,3 %; p = 0,03).
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PUCYHOK 2. 3apaKeHHOCTb AMKUX YTOK BUPYCOM NTUYbEro rpunna Ha cesepe KynyHAMHCKOW paBHUHbI
Hosocubupckoi obnactm, 2015-2024 rr.
Figure 2. Prevalence of avian influenza virus in wild ducks in the northern part of the Kulunda Plain,
Novosibirsk Region, 2015-2024
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PucyHok 3. Mexroaosas AMHaMMKa 3aparkeHHOCTM BUPYCOM NTUYbEFO FPUMMA AMKUX YTOK Ha cesepe
KynyHguHcKol paBHUHbBI HoBocnbupckom obnactv B nepuos oceHHeln murpaumm 2015-2024 rr.
Figure 3. Inter-annual dynamics of avian influenza virus prevalence in wild ducks during autumn migration
(2015-2024) in the northern Kulunda Plain, Novosibirsk Region

3T KonebaHMA B YPOBHE 3aPaXKEHHOCTU MOryT ObITb
06BbACHEHDbI Pas/iMYMeEM B BUAOBOM COCTaBe BbIOOPOK, TaK
KaK pas3/inyHble BUAbl YTOK AEMOHCTPUPYHOT pas/inyHble
nokasatenn 3apaxkeHHoctn BII. Pa3Hble Buabl YTOK
061243a0T YHUKANbHBIMW 3KONIOTMYECKUMW HULLIAMM, YTO
onpepenseTr UX noBeAgHYeckne w  GU3MONOTUYECKUE
0COBEHHOCTH, a TaK¥Ke BO3MOXHOCTb 3apaxeHus BIM. Itm
0COBEHHOCTM M UX B3aUMOAEUCTBUA MOTYT 3HAUYUTENBHO
CKa3bIBaTbCA Ha 06LLEM rOA0BOM MPOLEHTE 3apaXKeHHOCTH
OVKUX  YTOK Ha ceBepe KynyHOMHCKOW  pPaBHMHbI.
Hanpumep, ecniv B onpeaeneHHbii rof Ha TeppuTopun
nposegeHuna  uMccnepoBaHMA  npeobnagaloT  BUALI  C

BO3MOXHbIM BbICOKMM YPOBHEM 3aparKeHHOCTH, TO 06LLmiA
YypOBEHb 3apa)KeHHOCTM B nonynsauus 6yaer  Bblwe.
HanpoTvs, €ciM JOMWMHMPYIOT MeHee BOCMPUUMUMBbLIE
BUAbl, 3TO MNPUBOAMT K CHUXKEHWIO, 0b6Liero npoueHTa
3aparKeHHOCTH.

3AK/TIOMEHUE

[JecatuneTHne  WCCNEAOBaHWA  BbIABUAWM  YCTOW4YMBbIE
3aKOHOMEPHOCTU B CE30HHOW JMHAMWKe 3aparKeHHOCTU
BUpycom rpunna ntu, (BrM) cpeam nonynaumii AVKMX YTOK Ha
ceBepe KynyHAMHCKOM paBHWHbLI. Hanbonee 3HauYMMbIM
pesynbTaToOM CTaso MOJSIHOe OTCYTCTBUE MHPULMPOBAHHBIX
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ocobeii B BECEHHWM nepuog  MurpauuMm  Ha  ¢doHe
BbIPA¥KEHHOTO OCEHHEro MUKa 3aPaXKeHHOCTH, JOCTUrAOLLEro
MaKCMMyMa B ceHTABpe. 3TOT peHoMEH, CONPOBOXKAAIOLLMIACA
MEXKrofoBbIMN  KONebaHUAMM  UHTEHCUMBHOCTW,  TpebyeT
KOMMNEKCHOTO OOBACHEHUA C YYETOM SKONOTUYECKUX U
3NMAEMMONOTUYECKUX HAKTOPOB.

AHanus NONy4Y4eHHbIX AaHHbIX nossonaeTt
npeanonoXunTb, 4TO Ha6mop,aemaﬂ Ce30HHaA [AWMHaMUKa
oﬁycnosneHa covyeTaHnem HECKO/IbKMX KNo4YeBbIX

MeXaHW3MOoB. [11aBHbIN POCT 3apa)KeHHOCTW C aBrycta no
CeHTABPb CBUAETENLCTBYET O HA/MUYMM BUPYCA B JIOKA/IbHbIX
nonynAuMAX B NETHUIM NePUOL, YTO CO34aEeT NPEANOChIIKM ANA
AKTUBHOM Nepegayn MHPEKUMU B XO4e OCEHHEN murpaumm. B
3TOT NEPUO, MACcCOBble CKOMIEHWUA MTULL, NPOAO/IKUTENbHbIE
MWIPaLMOHHbIE OCTAHOBKU U MHTEHCUBHbIE KOHTAKTbl MeXay
PE3UOEHTHLIMM U MUFPUPYIOLLMMK  0cobamu  dopmMmupytoT
naeanbHble YCNOBUA ONA UMPKyAAuMM natoreHa. Hanpotws,
BECEHHAA MUrpaLyA XapaKTepuyeTca NPUHLMNUANBHO MHOW
3KONIOTMYECKOl cuTyaumeint: bonee cxKaTtble CPOKM NepeneTos,
¢bparmeHTMPOBaHHbIE CTau U OrPaHUYEHHbIE KOHTaKTbl MeXay
nonynAuUMAMKM, [OMONHEHHble cneuydUUecKUMU  KIMMaTH-
YEeCKMMM YCOBUAMM (HU3KME TeMnepaTypbl, OrpaHUYeHHas
KopmoBaa 6asa), MoryT npenaTcTBoBaTb 3QPEKTUBHOM
nepegaye Bupyca. Ocobblit  WHTepec  npeacTasBnseT
CEHTABPLCKUIA MUK 3aparkeHHOCTW, KOTOpbIi, NO-BUOUMOMY,
OTparKaeT KpUTUYEeCKyto dasy B aNNAEMMONOTMYECKOM LMKAE
BIMl B pernoHe, Korga COYETAHUE IKOJIOTUHECKMX U
noBefeHYeckMx $paKTopoB A0CTUraeT oNTMMaAbHOro banaHca
ONA noaaepyKaHua BUpyca B NONyAALUK.

MonyyeHHble pe3y/abTaTbl COrNACYOTCA C AaHHbIMU
APYrvX UccnefoBaHWUM, OAHAKO YHUKANIBbHOCTb HALLMX AaHHBIX
3aK/10MAETCA B JOKYMEHTA/IbHO NOATBEPXKAEHHOM OTCYTCTBUM
BECEHHEN  3apaXeHHOCTW, uTo TpebyeT nepecmoTpa
CYLLECTBYIOLLMX MOZenein nepesfayn BUPYCa B YMepPeHHbIX
WKMpoTax. ITO AB/JEeHUME MOXKeT bbb cneumdnyHo anA
akocuctem  KynyHOMHCKOM — paBHWHbI, rae  coyeTaHue
rMAPOSIOTNYECKOTO PeXMMa, TEMMNEPATYPHbIX FPagUeHTOB U
CTPYKTYPbl MWUIPALMOHHBIX NyTeil co3gaeT ocobble ycnoBuA
ANA CE30HHOW AMHAMWKM NaTOreHoB.

MepcneKkTuBbl fasbHENLWNX UCCNEA0BAHUIN BUAATCA B
HECKO/IbKMX  HanmpasfieHuax. Bo-nepsblx, HeobxoaMMbI
OeTanbHble  WUCCNefOBaHWA  BUPYCHbIX  M30MATOB  ANA
NMOHMMAHUA UX MPOUCXOXKAEHUA U OUHAMMUKA B MONYAALMAN.
Bo-BTOpbIX, BaXHbIM NPEACTaBAAETCA  W3yyeHue posn
abuoTuyeckmx ¢akTopoB (Temnepatypa, BAAXKHOCTb, YO-
M3/ly4eHne) B CE30HHOM BbIXKMBAEMOCTM BMpPYCa BO BHELLHEN
cpese. B-TpeTbux, TpebyloT  YTOYHEHUA  MeXaHW3MbI
MEXBUAOBON Nepefaun Mexay OUKUMU U AOMALHUMM
nTMUaMM B pasHble ce30Hbl roga. [lonyyeHHble 3HaHWA
NoO3BO/AT HE TONLbKO YrNybuTb NOHUMaHKe 3Kkonorm BITI, Ho
pa3paboTtaTb Hay4HO OBOCHOBAHHYIO CUCTEMY SNUAEMMOJO-
TMYECKOro  Hag30pa, WHTErpupyloLlylo  KAanmaTudeckue
NMPOrHO3bl U AaHHble O MMUIPALMOHHBIX MOTOKax NTwUL,. 3To
0COBEHHO AKTYaZIbHO B KOHTEKCTE 106a/IbHbIX M3MEHEHWI

KAMMaTa,  KOTOpble  MOMYT  CYLLECTBEHHO  M3MEHUTb
TPAagMUMOHHbIE MaTTepHbl  PAcNpPOCTPAHEHUA  300HO3HbIX
MHPEKUMN.

BNNATOOAPHOCTb

PaboTa BbINnosHEHA NpW NoaaepKKe rpaHTa «Co3paHue
aKTya/IbHOW KONNEKLMM COBPEMEHHbIX BUPYCOB 60ne3Hu
Hbtokacna (BBH) ans paspaboTkM MMMYHONOMMYECKUX
6uonpenapartos» PH® Ne 24-24-00367.

Mbl TaKKe xoTenun bbl nobnarosapuTb Ha4yanbHUKA
KapacyKcKoro Hay4yHoro ctaumoHapa B.A. Wnno n

MHOMOYMCNEHHbIX CUBMPCKMX OXOTHUKOB-/l0BUTENEN,
npesoCTaBMBLUMM HaM MaTepuan 4/a aHanusa.
ACKNOWLEDGMENTS

The work was supported by the Russian Science
Foundation grant « Creation of an Up-to-Date Collection of
Modern Newcastle Disease Viruses (NDV) for the
Development of Immunological Biological Products» RSF No
24-24-00367.

We would also like to thank the head of the Karasuk
Scientific Station, V.A. Shilo and numerous Siberian
amateur hunters who provided us with the material for
analysis.

BUBIUOTPAGUYECKUIA CNIUCOK

1. Verhagen J.H., Fouchier R.A.M., Lewis N. Highly pathogenic
avian influenza viruses at the wild-domestic bird interface in Europe:
future directions for research and surveillance // Viruses. 2021. V.
13. N 2. P. 212. https://doi.org/10.3390/v13020212

2. Kalonda A., Saasa N., Nkhoma P., Kajihara M., Sawa H., Takada
A., Simulundu E. Avian Influenza Viruses Detected in Birds in Sub-
Saharan Africa: A Systematic Review // Viruses. 2020. V. 12. N 9. P.
993. https://doi.org/10.3390/v12090993

3. Spackman E. Animal Influenza Virus. Methods in Molecular
Biology. New York, 2020, 294 p. https://doi.org/10.1007/978-1-
0716-0346-8_7

4. PappZ., Clark R.G., Parmley E.J., Leighton F.A., Waldner C., Soos
C. The ecology of avian influenza viruses in wild dabbling ducks (Anas
spp.) in Canada // PLoS One. 2017. V. 12. N 5. Article id: e0176297.
https://doi.org/10.1371/journal.pone.0176297

5. Causey D., Edwards S.V. Ecology of avian influenza virus in birds
// Journal of Infectious Diseases. 2008. V. 197. P. S29-533.
https://doi.org/10.1086/524991

6. McDuie F., Matchett E.L., Prosser D.J., Takekawa J.Y., Pitesky
M.E., Lorenz A.A., McCuen M.M., Cory O., Ackerman J.T., Cruz S.,
Casazza M.L. Pathways for avian influenza virus spread: GPS reveals
wild waterfowl in commerecial livestock facilities and connectivity
with the natural wetland landscape // Transboundary and Emerging
Diseases. 2022. V. 69. N 5. P. 2898-2912.
https://doi.org/10.1111/tbed.14428

7. De Marco M.A,, Sivay M., Sharshov K., Yurlov A., Cotti C.,
Shestopalov A. Virological evaluation of avian influenza virus
persistence in natural and anthropic ecosystems of Western Siberia
(Novosibirsk Region, summer 2012) // PLoS One. 2014. V. 9. N 6.
Article id: e100859. https://doi.org/10.1371/journal.pone.0100859
8. Strakhovenko V.D., Ovdina E.A., Ermolaeva N.I. Radioactivity
assessment of sapropel sediments in small lakes in the Baraba
Lowland and Kulunda Plain, West Siberia // Geochemistry
International. 2022. V. 60. N 8. P. 792-807.
https://doi.org/10.1134/50016702922080096

9. Druzyaka A.V., Druzyaka O.R., Sharshov K.A., Kasianov N.,
Dubovitskiy N., Frolov I.G., Torniainen J., Wang W., Minina M.A.,
Shestopalov A.M. Stable isotope analysis reveals common teal (Anas
crecca) molting sites in Western Siberia: implications for avian
influenza virus spread // Microorganisms. 2024. V. 12. N 2. P. 357.
https://doi.org/10.3390/microorganisms12020357

10. Van Dijk J.G.B., Hoye B.J., Verhagen J.H., Nolet B.A., Fouchier R.,
Klaassen M. Juveniles and migrants as drivers for seasonal epizootics
of avian influenza virus // Journal of Animal Ecology. 2014. V. 83. N 1.
P. 266-275. https://doi.org/10.1111/1365-2656.12131

11. Latorre-Margalef N., Tolf C., Grosbois V., Avril A., Bengtsson D.,
Wille M., Osterhaus A., Fouchier R., Olsen B, Waldenstrém B. Long-
term variation in influenza A virus prevalence and subtype diversity
in migratory mallards in northern Europe // Proceedings of the Royal
Society B: Biological Sciences. 2014. V. 281. N 1781. Article id:
20140098. https://doi.org/10.1098/rspb.2014.0098

12. Mateus-Anzola J., Gaytan-Cruz L., Espinosa-Garcia A.C.,
Martinez-Lépez B., Ojeda-Flores R. Risk for waterborne transmission
and environmental persistence of avian influenza virus in a
wildlife/domestic interface in Mexico // Food Environ Virol. 2024. N
16. P. 458-469. https://doi.org/10.1007/s12560-024-09608-0

13. Tynsesa M.A,, lWapuwos K.A., Cobones U.A., lOpnos A.K.,
lapykues A.A., PabasaHos H.U., LLlectonanosa /1.B., LLlectonanos

ecodag.elpub.ru/ugro/issue/current

41



O.R. Druzyaka et al.

South of Russia: ecology, development 2025 Vol. 20 no.4

A.M. BbigeneHue Bupyca rpunna A ¢ onepeHna BoA0N1aBaoLWwmx
NTUL, BO Bpems oceHHelt murpaumm // KOr Poccuu: skonorus,
passuTtne. 2018. T. 13. N 3. C. 134-141.
https://doi.org/10.18470/1992-1098-2018-3-134-141

14. Tnhagkos H.A., AemeHTbes I'.M., MTyweHKo E.C., Cyamnosckan
A.M. Onpepgenutens ntmy, CCCP. MockBsa: Bbicwas wkona, 1964. 536
c.

15. Mouronval J.B. Guide to the sex and age of European ducks.
Paris: Office National de la chasse et de la faune sauvage, 2016. c.
128

16. Pabuues B.K. Mtuubl Ypana, Mpuypanba u 3anagHon Cubupw.
EKaTepuHOypr: YpanbCKkuii rocyapCTBeHHbIM yHUBEpCcUTeT M. AM
lopbkoro, 2002. 608 c.

17. Olsen B., Munster V.J., Wallensten A., Waldenstrom J.,
Osterhaus A.D., Fouchier R.A. Global patterns of influenza A virus in
wild birds // Science. 2006. V. 312. N 5772. P. 384—-388.
https://doi.org/10.1126/science.1122438

REFERENCES

1. Verhagen J.H., Fouchier R.A.M., Lewis N. Highly pathogenic
avian influenza viruses at the wild-domestic bird interface in Europe:
future directions for research and surveillance. Viruses, 2021, vol. 13,
no. 2. p. 212. https://doi.org/10.3390/v13020212

2. Kalonda A., Saasa N., Nkhoma P., Kajihara M., Sawa H., Takada
A., Simulundu E. Avian Influenza Viruses Detected in Birds in Sub-
Saharan Africa: A Systematic Review. Viruses, 2020, vol. 12, no. 9, p.
993. https://doi.org/10.3390/v12090993

3. Spackman E. Animal Influenza Virus. Methods in Molecular
Biology. New York, NY., 2020, 294 p. https://doi.org/10.1007/978-1-
0716-0346-8_7

4. PappZ., Clark R.G., Parmley E.J., Leighton F.A., Waldner C., Soos
C. The ecology of avian influenza viruses in wild dabbling ducks (Anas
spp.) in Canada. PLoS One, 2017, vol. 12, no. 5, article id: e0176297.
https://doi.org/10.1371/journal.pone.0176297

5. Causey D., Edwards S.V. Ecology of avian influenza virus in birds.
Journal of Infectious Diseases, 2008, vol. 197, pp. S29-S33.
https://doi.org/10.1086/524991

6. McDuie F., Matchett E.L., Prosser D.J., Takekawa J.Y., Pitesky
M.E., Lorenz A.A., McCuen M.M., Cory O., Ackerman J.T., Cruz S.,
Casazza M.L. Pathways for avian influenza virus spread: GPS reveals
wild waterfowl in commerecial livestock facilities and connectivity
with the natural wetland landscape. Transboundary and Emerging
Diseases, 2022, vol. 69, no. 5, pp. 2898-2912.
https://doi.org/10.1111/tbed.14428

7. De Marco M.A,, Sivay M., Sharshov K., Yurlov A., Cotti C.,
Shestopalov A. Virological evaluation of avian influenza virus
persistence in natural and anthropic ecosystems of Western Siberia

KPUTEPUU ABTOPCTBA

Onbra P. [py3sika n Anekcei B. [ipy3naka ocywectsunm cbop
nosesbix 06pasLLOB, CBOAHbIM aHAIM3 AAHHbIX U HAaNUCaAn
pykonucb. AnekcaHgpa B. MyuweHko nposoanna
NabopaTopHbI aHaNM3 BUPYCONOrMyeckmx npob. Nltogmuna
. Maukano u MeaH A. CoboneB BbINONHWUAN KPUTUYECKUIA
aHaNu3, pefakTMpoBaHue 1 opaboTKy TEKCTa PyKonUcK 1o
nogauu B penakumio. Bce aBTopbl B paBHOM CTeNeHN HecyT
OTBETCTBEHHOCTb Npu 06HapYKeHMU NnarnaTa,
camonnarmata uau gpyrux HesTU4eckux npobiem.

KOH®/TUKT UHTEPECOB
ABTOPbI 3aABAAIOT 06 OTCYTCTBUM KOHbIMKTA MHTEPECOB.

(Novosibirsk Region, summer 2012). PLoS One, 2014, vol. 9, no. 6,
article id: e100859. https://doi.org/10.1371/journal.pone.0100859
8. Strakhovenko V.D., Ovdina E.A., Ermolaeva N.I. Radioactivity
assessment of sapropel sediments in small lakes in the Baraba
Lowland and Kulunda Plain, West Siberia. Geochemistry
International, 2022, vol. 60, no. 8, pp. 792-807.
https://doi.org/10.1134/50016702922080096

9. Druzyaka A.V., Druzyaka O.R., Sharshov K.A., Kasianov N.,
Dubovitskiy N., Frolov I.G., Torniainen J., Wang W., Minina M.A.,
Shestopalov A.M. Stable isotope analysis reveals common teal (Anas
crecca) molting sites in Western Siberia: implications for avian
influenza virus spread. Microorganisms, 2024, vol. 12, no. 2, p. 357
https://doi.org/10.3390/microorganisms12020357

10. Van Dijk J.G.B., Hoye B.J., Verhagen J.H., Nolet B.A., Fouchier R.,
Klaassen M. Juveniles and migrants as drivers for seasonal epizootics
of avian influenza virus. Journal of Animal Ecology, 2014, vol. 83, no.
1, pp. 266-275. https://doi.org/10.1111/1365-2656.12131

11. Latorre-Margalef N., Tolf C., Grosbois V., Avril A., Bengtsson D.,
Wille M., Osterhaus A., Fouchier R., Olsen B, Waldenstrém B. Long-
term variation in influenza A virus prevalence and subtype diversity
in migratory mallards in northern Europe. Proceedings of the Royal
Society B: Biological Sciences, 2014, vol. 281, no. 1781, article id:
20140098. https://doi.org/10.1098/rspb.2014.0098

12. Mateus-Anzola J., Gaytan-Cruz L., Espinosa-Garcia A.C.,
Martinez-Ldépez B., Ojeda-Flores R. Risk for waterborne transmission
and environmental persistence of avian influenza virus in a
wildlife/domestic interface in Mexico. Food Environ Virol, 2024, no.
16, pp. 458-469. https://doi.org/10.1007/512560-024-09608-0

13. Gulyaeva M.A., Sharshov K.A., Sobolev I.A., Yurlov A.K., Gadzhiev
A.A., Rabazanov N.I., Shestopalova L.V., Shestopalov A. M. The
isolation of influenza a virus from plumage of waterfowl during
autumn migration. South of Russia: ecology, development, 2018, vol.
13, no. 3, pp. 134-141 (In Russian) https://doi.org/10.18470/1992-
1098-2018-3-134-141

14. Gladkov N.A., Dementiev G.P., Ptushenko E.S., Sudilovskaya
A.M. Opredelitel’ ptits SSSR [Determinant of birds of the USSR].
Moscow, Vysshaya shkola Publ., 1964, 536 p. (In Russian)

15. Mouronval J.B. Guide to the sex and age of European ducks.
Paris, Office National de la chasse et de la faune sauvage, 2016, p.
128.

16. Ryabtsev V.K. Birds of the Urals, the Urals and Western Siberia.
Yekaterinburg, Ural Gorky State University Publ., 2002, 608 p. (In
Russian)

17. Olsen B., Munster V.J., Wallensten A., Waldenstrom J.,
Osterhaus A.D., Fouchier R.A. Global patterns of influenza A virus in
wild birds. Science, 2006, vol. 312, no. 5772, pp. 384-388.
https://doi.org/10.1126/science.1122438

AUTHOR CONTRIBUTIONS

Olga R. Druzyaka and Alexey V. Druzyaka conducted field
sample collection, comprehensive data analysis and
manuscript drafting. Alexandra V. Glushchenko conducted a
laboratory analysis of virological samples. Lyudmila L.
Matskalo and Ivan A. Sobolev performed critical analysis,
editing, and refinement of the manuscript before submitting
it to the Editor. All authors are equally responsible for
plagiarism, self-plagiarism and other ethical transgressions.

NO CONFLICT OF INTEREST DECLARATION
The authors declare no conflict of interest.

ORCID
Onbra P. Apy3saka / Olga R. Druzyaka https://orcid.org/0009-0005-8441-6939

AnekcaHgpa B. Mnywenko / Alexandra V. Glushchenko https://orcid.org/0000-0002-5784-0073

MBaH A. Cobones / lvan A. Sobolev https://orcid.org/0000-0002-4561-6517

Moamuna /1. Maukano / Lyudmila L. Matskalo https://orcid.org/0000-0001-7458-1416

Anekcelr B. pysaka / Alexey V. Druzyaka https://orcid.org/0000-0002-3597-1283

42

ecodag.elpub.ru/ugro/issue/current




