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B obaactv 6uoaorvm, nsyHarolein aHaAms Tpo-
cbmqecmx KOHKYPEHTHDLIX OTHOLIEHU B MHO-
TOBVMAOBOM COOOILECTBE MO3BOHOUHLIX XMIIHM-
KOB U MX >KEPTB, OCTAETCsS PSIA HEPEIIEHHDIX
3aaa4, KaK TEOPETUYECKOro, Tak U MpaKTtnye-
cKoro xapakrepa. ObwmpHasi rpyrra XMIWHLIX
MTUL, KaK YaCTb 3TOr0 €AVHOTO COOBLIECTBa,
OCTAeTCsl B 3TOM [MAAHE CAAOO WM3YYEHHOM.
LleAbto AQHHOTO MCCAEAOBAHMS SIBASIETCSI Bbl-
SIBAEHME AAQMTALIMOHHDLIX PEAKLINIA Y MEXAHM3-
MOB OCAABAEHMST TPOOUUECKOV KOHKYPEHLIMM
ME>KAY KPYMHLIMU XULLHLIMU MTULIAMUA.

Marepuanbl AAST aHAAM3A COOMPAAMCD B Te-
pyoa ¢ 1972 no 2017 roasl. Bcero B A06bIMe
KPYMHDLIX XMIIHLIX MTUL OMpPeAeAeHo 2672
SK3EMMASIPA AOOLIUM.

[MUTaHMe XMIHBIX MTUL U3YHaAoCh MyTem cOo-
pa OCTaTKOB MUY M MOTaAOK HA THE3AAX M Ha
TEPPUTOPUM THE3AOBLIX YUACTKOB MOA MPYCAAA-
mu. OcTarky cobmpaanch 1-2 pasa B CE30H, a Ha
KOHTPOALHLIX THE3AAX — Pa3 B HEAEAIO.

AAsl OLI€HKM COOTHOLIEHMSI B PaLIMOHE Pas-
HBIX KOPMOBbLIX OOLEKTOB MO MOTPEBAEHHOM
6uomacce (% [IMb) MCMOAL3OBAAM CTAHAAPT-
HbI MOAXOA, 3aKAIOHAIOWMIACS B MepecyeTe
BCTPEYAEMOCTM PA3HLIX KOPMOBLIX Kare-
ropuii B norpebaeHHyio 6romaccy (% [I1b)
MYyTEM YMHOXKEHMST BCTPEYAEMOCTU Ha CPEA-
HIOIO MacCCy >KE€PTBLI.

Anst yAOBCTBA PACcYETOB, aHAAM3A U BLIAE-
A€HMS TMABLAMI BCs1 AOGBIMA Ouina pazaene-
Ha Ha 22 Kateropum rnyiieBbIX PECYPCOB, MPO-
LIEHT COAEP>KaHUST KOTOPLIX PACCHUTLIBAACST B
MUTAHUM KOKAOTO XMIIHMKA. TalOKe AAsl KavK-
AOTO BMAQ XMIIHOW MTULILI PACCUMTLIBAAACD
WMpUHA TPOUYECKOA HUWKM MO AeBUHCY
AT KOHEYHbLIX BLIOOPOK. AASl BBIAEAEHMS
TMALAMA M HATASIAHOTO NPEACTABAEHMSA
PE3YALTATOB GLIA MPOBEAEH KAACTEPHLIA
aHaam3. AAsl NOCTPOEHMSA AEHAPOIPaMM,
paccuntbiBaAaCh  CMMMETPUYHAs  Matpuua
nepeKpLITMS TPOhUYECKMX HULL IO hopmyAae
Mopwucntbl — XopHa (D,,,).

3Hayenue D, > 0,6 c4MTaAOCh SKOAOTHYE-
CKM M CTATUCTUHECKM 3HAYMMBIM.

[Npu nocTpoeHnn AeHAPOrpaMm UCMOAL3O-
BaAuCL meTpukn bpesi-Képtnca n XKakkapa.

There are still several unsolved problems
both theoretical and practical in the field of
biology, which studies the analysis of tro-
phic competition relations in the multi-spe-
cies community of vertebrate predators and
their prey. A large group of birds of prey,
as part of this single community, remains
poorly understood in this respect. The pur-
pose of this study is to identify adaptive re-
actions and mechanisms for weakening of
the trophic competition between large birds
of prey.

Materials for analysis were collected be-
tween 1972 and 2017. A total 2,672 speci-
mens of prey were identified in prey of large
birds of prey.

The food of birds of prey was studied by
collecting food remains and undigested rem-
nants of food regurgitated by birds in nests
and in the breeding territories under perches.
Remains were collected 1-2 times per sea-
son, and in monitoring nests — once a week.

A standard approach was used to estimate
the ratio of different feed objects in the ration
by consumed biomass (% of CB), which in-
cluded conversion calculation of frequency of
different food categories into the consumed
biomass (% of CB) by multiplying the fre-
quency by the average weight of the prey.

For ease of calculations, analysis and se-
lection of guilds, all prey was divided into
22 categories of food resources, the per-
centage of which was calculated in the food
of each raptor. The width of the trophic
niche for final samples according to Levins
was also calculated for each species of birds
of prey. A cluster analysis was conducted
for selection of guilds and visualization of
results. For the construction of dendro-
grams, a symmetric matrix of trophic niches
overlapping was calculated by the Morisi-
ta-Horn formula (D

The value of D, , > 0.6 was considered
ecologically and statistically significant.

When constructing dendrograms, the
Bray-Curtis and Jaccard metrics were used.

Five species of large birds of prey are reg-
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B A€COBOAOTHLIX KOMIMAEKCAX B THE3AO-
BOV MEPUOA TMOCTOSIHHO OXOTSTCSl 5 BMAOB
KPYMHBIX XMWHLIX MTUL, & MMEHHO: sICTpe6-
TetepeBsiTHUK  (Accipiter gentilis), GoAb-
wor noAopAnK (Aquila clanga), maabiii no-
AOpPAUK (Aquila pomarina), 6epkyt (Aquila
chrysaetus) u 3meesa (Circaetus gallicus).

[pynna KpynHLIX XMLWHLIX MTULL, aHAAM3M-
pyemMasi Hamu, MPEACTaBA€HA TMOAHLIM TPO-
hryeckmm CrnekTpom OT y3KMX CrELIMaAMCTOB
(opHUTOhar — TeTepeBsITHUK U repnerodar
— 3MeesIA) A0 F€HEePaAMCTOB (noAndarm — ma-
ABII I GOABIION MOAOPAMKHM). TTpomeEsKyTOU-
HOE MOAOXKEHME B 3TOM PsIAy 3aHUMaeT Gep-
KYT, OCHOBY MWTaHMs KOTOPOTO COCTABASIIOT
MOYTM MOPOBHY MAEKOMNUTAIOWME U MTULIbI.

Y HeKOTOPLIX Map XMIUHLIX MTULL BO3MOXKHA
KOHKYPEHLIMsSI 3a OCHOBHbIE MUILEBLIE Pecyp-
Cbl, TaK Kak y HMX uHaekc D > 0,6 namn 6Amn-
30K K 3101 umdppe (0,56; 0,58). AeHaporpam-
Ma, noctpoeHHast no metoay bpes-Képtuca,
pasbuaa aHAAM3MPYEMDI HAMM CTIMCOK XMIL-
HLIX MTULL Ha ABE TMAbAMK. [lepBast rmAbams
BKAIOYAET TpU BuAA (6epKyT, GOALLION NMOAOP-
AVIK U TETEPEBSITHUK), BTOPAs TMAbAMST BKAIOYA-
€T ABA BUAQ (3MEESIA Y MAALIVI TOAOPAMK).

B nepBoli rmAbAMM TETEPEBSTHUK OrPAAUA
cebsl OT KOHKYPEHLMM TeM, YTO OXOTUTCSI B
MOAABASIIOIEM OOABLIMHCTBE CAYYAEB B AECY,
B OTAMYMM OT BepKyTa (OCHOBHOM OXOTHMU-
yumin 6moTon — BepxoBble 6OAOTA) U BOAbLIO-
ro MOAOPAMKA (OCHOBHOM OXOTHUYMI 6MO-
TOIN — HU3UHHbIE BOAOTA M MOMMEHHbIE AYTa).

Bo3Hukaer BOnpoc, noyemy B OAHY TMAbL-
AVIIO TOMaAu 6epKyT U GOALWON MOAOPAMK,
KOTOpble, BO-MEPBLIX, OXOTSTCSI B PA3HbIX
6uoTONax, BO-BTOPbLIX, CPEAHUI BEC MX AO-
ObIYM 3HAYUTEALHO PASAMYAETCSI.

IMpu 6oAee BHUMATEALHOM PACCMOTPEHMM
TPOOMYECKMX CIMEKTPOB 3TUX BMAOB, OKa-
3aA0Ch, YTO BCE AeAO B 3anuax (Lepus sp.).
B nutaHMm GepkyTa 3aiubl (B OCHOBHOM,
B3pocAbie BeAsiku Lepus timidus) cocras-
asttot 40,1 % 1B, a y 6OABLIOTO MOAOPAMKA
3aMUbl (MCKAIOUYUTEALHO, 3aiyara pycaxa L.
europaeus) coctasasiiot 40,7 % I1b. He cro-
UT TaKkoKe 3abbIBaTh, YTO MOAOPAMKM OYEHD
MAACTMYHDLI B MAAQHE TPOUUECKUX CBsI3EN,
Y HUX Camble WUPOKUE Tpohuyeckne Humn
CPEeAM pPacCMaTpPUBAEMbIX XMIUHLIX MTUL, a
MMEHHO: 5,52 eanHuubl y maroro n 4,0 —y
GOALILOrO MOAOPAMKA.

Y 3meesiaa M MaaoTO MOAOPAMKA NEPEKPLITYE
TPOHUHECKMX HUIL HE3HAUYUTEALHO, CTaTUCTU-
YeCKM M SKOAOTUHECKM He3HaUMMO. VX nHTepe-
Cbl MEPECEKAIOTCSI TOALKO MPY AODLIYE 3EMHO-
BOAHbIX: Y MAAOTO MOAOPAMKA OHU COCTaBASIIOT
B nutaHmm 25,5 %I'1D, y ameesiaa — 14,4 %Il 1b.

[ToAyueHHble pe3yAbTaThl MO3BOASIIOT CAe-

ularly hunting in the forest-bog complexes
during the breeding period, namely: the
Goshawk (Accipiter gentilis), the Greater
Spotted Eagle (Aquila clanga), the Lesser
Spotted Eagle (Aquila pomarina), the Gold-
en Eagle (Aquila chrysaetus) and the Short-
toed Eagle (Circaetus gallicus).

The group of large birds of prey, analyzed
by us, is represented by a full trophic spec-
trum from focused specialists (ornithopha-
gus — Goshawk and herpetophagus — Short-
toed Eagle) to generalists (polyphages
— Greater and Lesser Spotted Eagles). Inter-
mediate position in this row is occupied by
the Golden Eagle, the basis of food of which
is mammals and birds almost in equal parts.

Some pairs of birds of prey may compete
for basic food resources, since they have a
D, index > 0.6 or close to this figure (0.56,
0.58). The dendrogram, built according to
Brey-Curtis, divided the list of birds of prey
analyzed by us into two guilds. The first
guild includes three species (the Golden
Eagle, the Greater Spotted Eagle and the
Goshawk), the second guild includes two
species (the Short-toed Eagle and the Less-
er Spotted Eagle).

In the first guild, the Goshawk sealed itself
off from the competition by hunting pre-
dominantly in the forest, in contrast to the
Golden Eagle (the main hunting biotope —
upland bogs) and the Greater Spotted Eagle
(the main hunting biotope — lowland bogs
and bottomland meadows).

The question arises, why the Golden Ea-
gle and the Greater Spotted Eagle, which,
firstly, hunt in different biotopes, and sec-
ondly, the average weight of their prey var-
ies greatly, got into one guild.

Upon closer examination of the trophic
spectra of these species, it turned out that
it’s all about hares (Lepus sp.). Hares (mostly
adult Alpine Hares Lepus timidus) make up
40.1% of CB in the Golden Eagle ration, and
in the Greater Spotted Eagle ration, hares
(exclusively, young Brown Hares L. euro-
paeus) make up 40.7% of CB. After all Spot-
ted Eagles are very plastic in terms of food
chains, they have the widest trophic niches
among the birds of prey under examination,
namely 5.52 units in Lesser Spotted Eagle
and 4.0 in Greater Spotted Eagle.

The Short-toed Eagle and the Lesser Spot-
ted Eagle have insignificant overlapping of
trophic niches, it is statistically and ecologi-
cally insignificant. Their interests intersect only
in prey on amphibians: in the Lesser Spotted
Eagle they make up 25.5% of CB in feeding,
and in the Short-toed Eagle — 14.4% of CB.
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AQTb BLIBOA, YTO B THE3AOBON MEPUOA B A€CO-
6oroTHLIX KoMraekcax CeBepHolt beaapycu
CPEAM KPYIHBIX XMLWHDLIX MTULL UMEIOTCS! NPy~
MEpLI, KaK FeHEepaAM3aLmm, Tak M KpanHen
CrMeuMaAm3aumm B KOPMOAOOLIBaHMM. Turnmy-
HLIMM TEHEPAAUCTAMM SIBASIIOTCSI 0Ba  BMAA
MOAOPAVIKOB, CPEAM CMELIMAAUCTOB CAEAyeT
OTMETUTL 3MeesIAQ U sICTPeba-TeTePeBSITHUKA.

AAst 0ocAaBAEHMSI TPOPMUECKON KOHKYPEH-
LMK, KPyrHbl€ XulHbI€ MTULDLI Yalle BCEro
MPVMEHSIIOT ~ CAEAYIOLIME  AAArTaLMOHHbIe
MEXAHU3MbI:

— aAanTtaums K Ol'lpeAe/\éHHblM OXOTHNYLMM
6uoTOorNam MPMBOAUT K PA3AMHMIO AODLIHM (Te-
TEPEBSITHUK U ADYTVE€ XMULUHBIE MTULIBI);

— aaanTaumsi K MUTAHMIO HE TOALKO Pas-
HLIMM BMAQMM, HO M PA3HLIMM BO3PACTHLIMM
KaTeropusimm >kepts (6epKyT 1 GOALLION MO-
AOPAMK NPy AOObIYE 3aVLEB).

Pestomnpyst BC€ BLILEN3AOIKEHHOE, CAGAY-
€T KOHCTATMPOBATL, YTO, B PE3yALTATE UCTO-
PUYECKOV KOSBOAIOLIMM, KPYMHLIE XMLHbLIE
MTULII CMOTAM PALIMOHAALHO «CKOMITOHOBATD»
M «BCTPOUTL» CBOM TPOPMYECKME HUILM B T1O-
AVBMAOBOE COOBLIECTBO, & TAK)KE OCBOUTD AAST
OXOTbI MPAKTUYECKN BCE TUTILI yFOAVlVI.

Monoaoii 6epkyt (Aquila chrysaetos). doro M. KapsikuHa.

Juvenile Golden Eagle (Aquila chrysaetos). Photo by I. Karyakin.

The obtained results bring us to the con-
clusion that during the nesting period in the
forest-bog complexes of Northern Belarus,
there are examples of both generalization
and extreme specialization in forage among
large birds of prey. Both Greater and Less-
er Spotted Eagles are typical generalists,
the Short-toed Eagle and the Goshawk are
among specialists.

To reduce trophic competition large birds
of prey most often use the following adap-
tation mechanisms:

— adaptation to certain hunting biotopes
leads to a difference in prey (the Goshawk
and other birds of prey);

— adaptation to feeding not only by differ-
ent species, but also by different age cate-
gories of preys (the Golden Eagle and the
Greater Spotted Eagle in Hare hunting).

To sum up the foregoing, it should be
noted that, as a result of historical co-evo-
lution, large birds of prey could rational-
ly “arrange” and “build in” their trophic
niches into a polyspecies community, and
also develop almost all types of land for
hunting.




