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Habitat transformation is identified as
a global threat to biodiversity, affecting
threatened raptors. In our study area, habi-
tat change dramatically affected permanent
grasslands, shrinking their availability. As
we expected, the decrease in share of grass-
lands in eagles’ territories significantly af-
fected occupancy rate, but not productivity:
we found that occupancy rate decreased
significantly, while productivity showed
no trend.

Understanding the adaptive capacity of
top predators and how they respond to
shifts in prey abundance and availability
is crucial for their conservation. We inves-
tigated the diet pattern of the endangered
Eastern Imperial Eagle (Aquila heliaca)
facing long-term and large-scale changes.
We studied the abundance variation of its
profitable prey, European Souslik (Sper-
mophilus citellus), and how it reflected on
eagle population trajectories in a regional
and temporal context. We found a sig-
nificant diet alteration expressed in large
decrease of brown hare (*=-0.83), poul-
try (*=-0.81), gulls (f*=-0.71), and water
birds (f*=-0.57) and an obvious increase
of northern white-breasted hedgehog
(*=0.61) and doves (p*=0.60). Raptors,
including owls, raised their share among
the prey ($°=0.44), but white stork and
different reptiles supplied more biomass.
Abundance of European souslik de-
creased through the studied periods (ad-
justed R?*=0.25, p<0.001), which accounted
for the lower proportion of this prey in

the eagle’s diet. Nevertheless, the eagle
population successfully adapted and sig-
nificantly increased ($°=0.97) in most of
its distribution area. The trophic strategy
used by this top predator related to op-
portunistic foraging represents an ecolog-
ical advantage that allows the species to
adapt to different habitats and guarantees
its future.

In addition, we assessed whether hu-
man-driven habitat alterations mediated
dietary shifts of the Eastern imperial ea-
gle. Following a bottom-up conception
(before—after), we evaluated the effect of
grassland change on the eagle’s dietary
shift and breeding success. Land use pat-
terns underwent a significant transforma-
tion over the study period, creating a large
decrease in grasslands (on average, 25.79%
loss in grasslands on eagle territories).
Habitat alteration mediated dietary shifts,
but had no reproductive consequences
for eagles. Eagles became 1.90 times more
likely to predate on northern white-breast-
ed hedgehog and 1.62 times more likely to
forage on white stork in the period after
grassland alteration. The share of land tor-
toises as eagle’s prey also increased, and
they were 4.04 times more likely to be pre-
dated on in the years after transformation.
Conversely, brown hare was 0.51 times
less likely to be consumed in the grassland
loss period, while this likelihood was 0.54
times lower for rodents and 0.64 times
lower for the European souslik. Doves,
meanwhile, were 2.73 times more likely
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to be predated on in the years following
grassland destruction.

We found that the presence and biomass
of songbirds and European Souslik corre-
lated negatively with the breeding success
of eagles, while the White Stork’s (Ciconia
ciconia) presence and biomass resulted in
more progeny. Diet diversity did not have
an effect on the eagle’s reproductive suc-
cess. The responses of the eagles may vary
across territories, depending on how they
rank their prey, as the territory effect was
a powerful factor shaping dietary shifts
for this top predator. Our results offer new
evidence of the link between habitat alter-

ation, dietary shifts, and reproductive suc-
cess, contributing to our understanding of
the enigmatic mechanism, through which
an apex predator successfully adapts to
large-scale land use pattern transforma-
tion by increasing dietary specialization.
We recommend restoration of habitat
complexity, including preservation of field
margins, grassland patches with scattered
small shrub formations, and grassland
margins between medium-sized arable
lands, promotion of measures for tradi-
tional grassland management through
gradual grazing, and a ban on the use of
shredders.
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HM3meHeHNe cpeAbI OOMTaHMISI — 5TO TAODAAD-
Hasl yrpo3a, CIIoCOOHasT TIPVBECTH K yTpare
6ropasHOOOpasyis 1 3aTparvBaroIias epHa-
TBIX XVMIITHMKOB, HAXOASIIIVIXCSI Ha TPaHN C-
uesHoBeHMs1. Ha mccaeayemont Hamu Teppi-
TOpMI VI3MEHeHVie CPeAbl OOMTaHMsI 3HAUM-
TEABHO TIOBAVSIAO Ha TIOCTOSIHHBIE ITaCTOMIIIa,
COKpPATVB VX AOCTYIIHOCTD. B cooTBeTcTBIM C
HAIVIMI TIPEATIONOKEHVISIMY, YMEeHBIIIeHNe
AOAM TIACTOMIIT Ha TEPPUTOPUSIX OPAOB Cy-
ITIeCTBEHHO TIOBAMSIAO Ha 3aHSITOCTb Teppu-
TOpUIA, HO He Ha PEempOAYKTMBHBIA YCIIeX:
MBI OOHApPYXXVAWM, UTO YPOBEHb 3aHSITOCT
3HAUMTEABHO CHU3MACS, B TO BpeMsI KakK pe-
TIPOAYKTVIBHBIN YCIIeX OCTAACS HEV3MEHHBIM.

IloHMMaHVe aAANTMBHOM — CIOCOGHOCTH
M TOTO, KaK CBEPXXVIITHVKI pearvpyloT Ha
VM3MEHEHVSI B KOAMYECTBE M AOCTYIIHOCTM
AODBIUM, VIMeeT pellalolllee 3HAUEHNe AASI
MX COXpaHeHWs.. MbI M3yuAM palMoH Ha-
XOASIIVIXCST  TIOA,  YTPO30M  MCUe3HOBEHMS
OPAOB-MOTMABHMKOB (Aquila heliaca), cToa-
KHYBIIIIXCSI C AOATOCPOYHBIMM ¥ KPYIIHO-
MacITabHpIMM M3MeHeHVsiMIL. Taioke 6bIAa
M3ydyeHa V3MEHUYMBOCTb UMCAEHHOCTVI €rO
OCHOBHOM AODBIUM, €BPOIEIICKOrO CYCAMKA
(Spermophilus citellus), 1 To, KaK OHa OTpa3-
MAACh B I3MEHEHNV TPaeKTOPIIA TIOITY ASIIVIA
OPAa-MOTMIABHMKA C TEPPUTOPVMAABHOM W
BpEMEHHOI CTOPOH. MbI OOHapy>XuAM 3Ha-
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Eastern Imperial Eagle.

Photo by M. Horvath.

Opén-moeunvHux.
Domo M. Xopsama.

Kapagye. M. Xopsam-
MbIH homocel.

UMTeABHOE M3MeHeHMe pallViOHa, BbIpakeH-
HOe B YMeHBIIIeHVVI AOAM 3aiilia-pycakxa (f=-
0,83), aomarrrsert rruel (82 =-0,81), uaex (f=-
0,71) n BoaomaaBarortmx mrmil (f=-0,57) u B
YBEAVYEHI AOAM IOKHOTO exa (=0,61) u
roaybeii (£=0,60). YBeAamAaCch AOAS IIEpHA-
TBIX XVILIHVKOB, B TOM umcAe coB (£=0,44), Ho
6eAbII1 arcT M pasANdHbIE PEITHAVIL COCTaB-
ASIAVL 60ABIITYIO YacTh AOOBIUN. UncAeHHOCTD
eBPOIIENICKOTO CYyCAMKA CHIDKAAach B JMCCAe-
AyeMble TIEpMOABI  (CKOPpeKTMpOBaHHBIN
R?=0,25, p<0,001), 4TO OOBSICHMAO VX MEHB-
LIYIO AOAIO B pallViOHe OpAa-MOTMABHMKA.
TeM He MeHee, TIOTTY ASILIVIST OPAA-MOTMABHMKA
VCIIEITHO aAANTUPOBaAach K M3MEHEHVSIM 1
3HAUMTEABHO BO3pocaa £=0.97) Ha 60AbIIIel
vJacti apeana. Tpodpideckast crparerms, mc-
TIOAB3yeMasl STUM CBEpXXMIITHIKOM, CBsI3aHa
C OIMIOPTYHMCTMYECKMM ITOMCKOM INIIM U
IIPEAOCTaBASIET €My 3KOAOTMYecKoe IIpe-
MMYIIIECTBO, KOTOPOE TIO3BOASIET STOMY BUAY
aAANTMPOBATECS K PA3AVYHBIM CpeAaM Obm-
TaHVS Y TapaHTUPYeT ero BbIKMBAeMOCTb.
Kpome Toro, Mbl M3yumAm CTelleHb BAU-
SIHMSI BMeIIIaTeAbCTBa UeAOBeKa B CpeAy
06UTaHNSI OpAA-MOTVABHMKA Ha €ro par-
oH. CAeAysT KOHIIETIIIVI «CHM3Y BBEpX» (AO
Y1 TIOCA€E), MBI OLIEHVAM BAVSTHIE 3MEHEHVST
MACTOMII] Ha pallViOH OpAa M yCIIex ero pas-
MHOXEHMS. 3a MICCA@AYEeMBIN TIeprop Mo-
AEeAM 3eMAENIOAB30BaHMsI IpeTepIIeAl 3Ha-
UMTeAbHble M3MeHeHNsI, TeppUTOpVI TIacT-
6y COKpaTUMAMCh B cpeaHeM Ha 25,79%.
H3MeHeHNe cpeabl OOWTaHMSI IPUMBEAO K
M3MEHeHMIO pallMiOHa OpAa-MOTMABHIIKA,
HO He IIOBAVSIAO Ha €TO CIIOCOOHOCTB K pas-
MHOXeHIMIO. B meproa mocae coxpariieHust
MaCTOMIIHBIX TeppUTOpMii OpAbI B 1,90 pas
yare OXOTMAMCH Ha I0XKHOro exa 1 B 1,62
pasa — Ha 6enoro ancra. HacTora oxoTbI Ha

CYXOIyTHBIX dYeperax TakXe BO3pOCAA B
4,04 paza. Haobopot, yacToTa 0XOTHI Ha 3a-
iilla-pycaka B MepMOA TIOCAe COKpAIIeHMs
MIaCTOMIIHBIX TeppuTopuii 6b1Aa B 0,51 pasa
HIDKe, AAST TpbIsyHOB — B 0,54 pasa Huke,
AAsl eBpomerickoro cycamka — B 0,64 pasa
HpKe. [oay6u Mexay Tem B 2,73 pasa varie
CTaHOBUAMCH AOOBIUEN OPAOB B TOABI TTOCAE
YHUYTOXXeHMST ITacT OV,

Mb1 06HAPYXUAM, UTO TIPUCYTCTBIE B pa-
LIMOHE MeBYVX ITTVLL M eBPOMEeViCKOroO CyCAMKA
OTPUIIATEABHO KOPPEAMPYeT C PempOAyK-
TUBHBIM YCIIEXOM OpAa-MOTMABHMKA, B TO
BpeMsl KaK TPVCYTCTBMe B palyioHe 6eA0ro
aucra (Ciconia ciconia) IPUBOAVAO K YBeAde-
HIIO TIOTOMCTBa. PasHoobpasne parmosa op-
Aa-MOTMABHMKA He BAMSIET Ha ero PEelpPOAYK-
TUBHBII ycreX. Peakimist OpAOB BappUpyeT Ha
Pa3AMUHBIX TEPPUTOPUSIX B 3aBUCHMOCTH OT
TOTO, KaK pacIpeAeAsieTcsl MX A0DbIda, Tak
KaK TepPUTOPVMAABHBIE PA3AWUMS SIBASTFOTCST
BaXXKHBIM (PaKTOPOM B M3MEHEHVI palliOHa
sTOro ceepxxuuHMKa. IloaydeHHble Hamu
pe3yABTaThl AOKA3bIBAIOT CBSI3b MEXAY M3-
MeHeHMeM CpeAbl OOUTaHMsI, V3MeHeHUsIMIA
pallOHa 1 PePOAYKTUBHBIM YCIIEXOM, pac-
LIVpSisT Hallle TIOHVMAaHVe MeXaHW3Ma aAar-
TalV OPAa-MOTMABHIKA K KPYITHOMACIITa6-
HOM TpaHccpopMalm 3eMAETIOAb30BAHNAST 32
CUET YCMACHMsI AMETMYECKONM CrelaAm3a-
mm. MbI pexoMeHAyeM BOCCTAHOBUTDH KOM-
TIAEKCHOCTb MeCTOOOMTaHMif, B TOM UICAe
COXPaHSITh OKpaMHbI TIOA€M, TacTOMIITHbIE
Yy4YacTKM ¢ pa3sbpOCaHHbIMM HeOGOABIIMIA
dopMalMsIMIL  KyCTApPHMKOB 1 OKPayHbI
TIACTOVIIT MEXAY MaXOTHBIMI 3eMASIMU CPEA-
HEro pasmepa; MPOABUATATh TpaAMIIMOHHOE
yIIpaBAeHMe TacTOMIIIaMM TTyTEéM TIOCTeTIeH-
HOTO BbIIIaca CKOTA 1 3alIpeTUTh MCTIOAB30Ba-
HIIE VI3MEAbUMTEAEI.
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Tipmiiaik eTy oOpTachIHBIH e3repyi-6va
OMOSPTVPAIAIKTIH >KOFAAYBIHA SKEeAeTiH
>KahaHABIK, KAayill 6OABIIT TabObIAAABI X3HE
SKOMBIABII KETY KayIli TOHT€H XXbIPTKBIIII-
Tapra scep eTeai. bi3 3eprren XxaTkaH ay-
MaKTa TipIIiAiK eTy OPTachIHBIH ©3repyi
TVPaKThl >XaMbIABIMAApPFa alTapAbIKTal
3cep eTill, OAApABIH KOAXeTiIMAIAIriH
aszanTrhl. BizaiH 60AKAMBIMBI3FA COMIKeC,
KbpIpaH ayMaKTapAaFrbl XalbIABIM VAeCi-
HiH TOMeHAeYyi ayMaKTapAbl >XVMBICIEH
KaMTy¥a aiiTapABIKTall scep erTTi, bipax
PeIpOAYKTUBTI TabbICKa eMec: 6i3 XXVMBIC-
IIeH KaMTy AEHTelii aliTapAbIKTall TOMeH-
AeTeHiH aHbBIKTaAbIK, aA PeNpOAYKTUBTI
TabbIC ©3repicci3 KaAAbL.

Beitimaeay kabinreTiH XsHe aca XbIPT-
KBIIITAPABIH OAXKAABIFBIHBIH CaHBI MeH
KOA >KeTIMAIAITiHIH esrepyiHe Kaaau
Xayarn OepeTiHiH TVCiHy OAapAbI caKray
VIIIH eTe MaHbI3ABL. bi3 v3ax Mep3simai
K3He ayKbIMABI ©3repicTepre Tam OOAFaH
SKOMBIABIII KETY KayIIi TOHT€H KapaKvcTap-
AbIH (Aquila heliaca) palMOHBIH 3epTTeAIK.
Conpart-ak, OHBIH HETi3ri OAXachI-eypo-
TaABIK capblmIvHaK (Spermophilus citellus)
CaHbBIHBIH ©3TePTillITiTi )X5He OHbIH ayMaK-
TBIK JK9HE yaKbITIIA >KarblHAaH KapakKvc
TIONY ASIIMSIAAPBIHBIH  TPaeKTOPMSICBIHBIH
e3repyiHeH Karaii KOpiHeTiHi 3epTTeAAl.
bi3 op xosmHHBIH (f=-0,83), Vi1 Kvcbl (f=-
0,81), maranarapabH (f=-0,71) xsHe cyaa
XV3eTiH KvcTapabiH (f=-0,57) xsne OH-
TVCTiK Kipmigia (=0,61) X3He KerepiiH-

2epaiH (f=0,60) vaeciHiH ecyiHeH KepiHe-
TiH palMOHHBIH alfTapABIKTall ©3repyiH
TanThIK. KaHaTTbhI XbIPTKBIIITAPABIH, CO-
HBIH imiHAe VKirepaiH vaeci ecti (£=0,44),
bipax aK ASMAIK IIeH 3pTVPAi baybIpbIMeH
KOpFaAayIIbIAAP OAXKAHBIH KeIl OeAirin
KVpaAbl. 3epTTeAeTiH Ke3eHAEpAe eypo-
ITaABIK CApbIIIVHAKTBIH CaHbI a3aiiAbI (TV-
3eTiaren R?*=0,25, p<0,001), 6vA orapAbIH
KapakvC pallMOHBIHAAFBI a3 VAeCiH TVCiH-
AipAi. AereHMeH, KapaKvc IOMyASIMSICHI
e3repicrepre coTTi beitiMAerAl XsHe ay-
KbIMHBIH K6OII 6eAirinae alTapABIKTal ©CTi
(f=0.97).5va aca XbIPTKBIII KOAAAHATHIH
TPOPMKAABIK CTpaTerusl OIMOPTYHMCTIK
KOpeK i3aeyMeH 6allAaHBICTBI XK5HE OFaH
TVPAIH 5PTVPAL MeKeHAeY OpbIHAApbIHA
beltiMperyiHe MVMKIHAIK OepeTiH >XsHe
OHBIH OMip CVpyiHe KeIiAAik bepeTiH sKo-
AOTMSIABIK apTHIKIIBIABIK 6epeai.
ConbIMeH Katap, 6i3 aAaMHBIH Kabip Ka-
PaKVCTBIH TipIIiAIK eTy OpTachIHa OHBIH pa-
LIMOHBIHBIH 3CEep eTy ApeXXeciH 3epTTeAix.
"TeMeHHeH XOrapbl' (OVPBIH X3HE KeMiH)
TVXBIpPbIMAAMacChIHA CVIieHe OTBIPHIIN, 0i3
KalbIABIMAAPABIH ©3repyiHiH KbIpaHHbIH
paIVOHBI 3CepiH >KSHE OHBIH KOOeIOiHiH
COTTIAIrH 6aFaraAbIK. 3epTTeAeTiH Ke3eHAe
XepAl marpanraHy VATiAepl alTapAbIKTam
esrepicTepre VIIIbIpaAbI, XallbIABIM ayMaK-
Taphl OpTa ecemmeH 25,79% — Fa KbICKapABL.
TipIiaik eTy opTachIHbIH e3repyi Kapakvc
PALVOHBIHBIH ©3repyiHe sKeAAl, 6ipak OHbIH
xebero KabireTiHe scep erneai. KaibIAbIM-
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Young Imperial Eagles.
Photo by F. Imre.

Monodbie op.rvi-moeuno-
Huku. @omo @. Hwmpe.
Kapagyemap. @. Hmpe-
HIH ¢pomoco!.

Juvenile Imperial Eagle.
Photo by F. Imre.

Monodoii opén-moeune-
Huk. @omo @. Hmpe.

XKacan xapagye. ©. Hm-
peHin homoce.

ABIK ayMaKTap KbICKapFaHHAH KeWiHTi Ke-
3eHAe KbIpaHAAP OHTVCTIK Kipmiai 1,90 ece,
aA aK AsVAikTi 1,62 ece i ayAaabl. Tacbaka
ayaay Xuiairi ae 4,04 ece ecri. Kepicinre,
KalMbIABIMABIK ayMaKTap KbICKapFaHHaH
KeJiiHri Ke3eHAe Op KOSHABI ayAady XKMiAiri
0,51 ece, xemiprimrep vinin-0,54 ece, eypo-
HaAbIK capblIVHAK viriH — 0,64 ece TomeH
60aabI. COHBIMEH KaTap, KerepIIHAep Ka-
VIBIABIMAQP >KOVIbIAFAaHHAH KeWiHri XbIAAA-
PbI KbIPaHAQPABIH OAXKAchIHA alfHaAy BIK-
TUMAaAADBIFBI 2,73 ece XXOFapbl 6OAABL.

bi3 cartparpll Kvc IIeH ey ponaAbIK caphbl-
IIVHAKTBIH pallMOHAA 6OAYBI KapaKVCThIH
PerpOAYKTUBTI XeTicTiriMmeH Tepic 6arira-
HBICTBI €KeHiH aHbIKTAaAbIK, aA PalVIOHbIH-
AQ aK AeMAIKTIH 60Ayb1 VpIIaKTapAbIH Ke-
6eroiHe SKeAAd. KapaxvcTpIH pallMOHBIHBIH
SPTVPAIAITL OHBIH PENpPOAYKTMBTI XeTic-
Tirige scep erneiipi. KprpanaapAbIH peak-
LIMSICBI OAQPABIH OAXKACBIHBIH Kanait 6e-
AiHeTiHiHe 6alfA@HBICTBI 5P TVPAL ayMax-

TapAa ©3repeAi, OiTKeHi ayMaKThIK aibIp-
MaIbIABIKTap OChI aca XbIPTKBIIITHIH pa-
LIMOHBIH ©3repTyAIH MaHbBI3AbI (PaKTOPbBI
boABIIT TabblAaAbI. bi3 aaraH HsTIDKeAep
TiPIIIiAIK €Ty OpTaCchIHbIH ©3TepYi, paloH-
HBIH ©3repyi X5He peIPOAYKTUBTI COTTIAIK
apacbIHAAFbI  GalfAaHBICTBI  ASAEAAENAIL
6va 6i3AiH KapaKVCTBIH paIllMOHABIK Ma-
MaHAAHABIPYABI KVILIENTY apKbIABI XepAi
maliAaraHYABIH ayKbIMABI TpaHcdopma-
IMSIChIHA 6e]71iMAEAy MexaHM3Mi TypaAbl
TVCIHITiMi3Al KeHelTeal. Bi3 Tipmriaik ety
OPTaChIHBIH KVPAEAIAIriH KaAlbIHA KeATi-
PYAl VCbIHAMBI3, COHBIH illIIHAE eTiCTiKTep-
AlH HIeTTepiH, MIAITBIPaHKbI VCak, 6VTaAbI
TV3iriMaepi 6ap JKaMbIABIMABIK XepAepAi
JX5He OpTallla eTiCTiK XepAep apacbhbIHAA-
FbI >KaMbIABIMAAPABIH IIEeTTEpiH caxTay;
KalbIABIMAAPABI 6ipTiHAeH KaMbIABIM
apKBIABL ASCTVPAL backapyAbl HacuxaTTay
JK5He VCaKTaFbIIITAapAbl aliAaAaHyFa Thl-
VIbIM CaAy.




