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Abstract

The article presents the results of an analysis of nearly 150 pellets (containing
178 food items) of the little owl (Athene noctua) and about 300 pellets (containing
1268 food items) of the barn owl (7Tyto alba) collected in Berehove Raion,
Zakarpattia Oblast, in 2006—2008. The analysis of owl pellets is a highly effective
method for studying the composition of faunal communities and the structure of
prey species assemblages. Pellet analysis serves as a reliable tool for monitoring
programmes and for identifying indicator species of small mammals. Among owl
species common in Europe, the populations of the barn owl and, especially, the
little owl are steadily declining, primarily due to ongoing urbanisation, which
increases bird mortality. The barn owl, in particular, suffers from the modernisation
and reconstruction of buildings, leading to the loss of traditional nesting sites.
Small mammals constitute the primary prey of both owl species, comprising 99.8%
of the barn owl’s diet and 90.4% of the little owl’s diet. The trophic niche of the
barn owl, based on Simpson’s index, is twice as wide as that of the little owl
(5.2 vs. 2.0, respectively). The overlap of trophic niches between these predators,
measured using Pianka’s index, is 70.5%. The greatest similarity in prey usage is
observed in the consumption of secondary and supplementary food components
(91.7-99.3%), whereas similarity in the use of the primary prey species (Microtus
arvalis) is lower, at 71.1%. During periods of environmental degradation and
reduced abundance of the primary prey, the trophic niche overlap increases due to
shared consumption of secondary and supplementary prey species. The little owl
expands its trophic niche by including vertebrates from various taxonomic classes
(birds, reptiles, amphibians, and fishes), while the barn owl broadens its niche by
incorporating a greater diversity of small mammal species. This niche expansion
reduces interspecific competition. Despite the overall similarity in diet composi-
tion, the trophic niches of the barn owl and little owl in Zakarpattia do not com-
pletely overlap. The similarity in the use of the primary prey is approximately 70%,
which facilitates their coexistence.
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7KuB/1eHHs1 CHITyXH i cH4a XaTHbOr0 B 3akapnarchbKii o0Jacri (Ykpaina)

Muxaiino [Apeber, Jleonin Iloxkpuriox

Pesrome. ¥ crarTi HaBe#eHO pe3ynbTaTu aHami3y 6nm3bpko 150 nenerok (178 KOMITOHEHTIB ki) cHYa XaTHBOTO
ta Gu3bko 300 menerok (1268 KOMITOHEHTIB) CHITyXH 3 TepuTopii beperiBcbkoro paiiony 3akaprarcbkoi o0ma-
cti B 2006-2008 pp. AHaii3 COB’S/YMX MEIETOK € AI€BHM METOJOM IIiJ| 9ac 3iHCHEHHS MporpaM MOHITOPHHTY
010pi3HOMAHITTS, SKUH O3BOJISE BIAHOCHO IIBUAKO HAaKOMMYYBAaTH MAaCOBHH OCTEOJOTIYHHMKA MaTepial MIoAo
(OHOBHUX 1 PIAKICHUX BHIIB Ta KOHTPOJIOBATH JUHAMIYHI 3MiHM B MPUPOJHUX YTPYMOBaHHAX 0Oe3 MPsIMOro
BTpY4YaHHS y nepeOir mpupoaHux npoueciB. KimbKicTh BUSABICHUX BHIIB 310014l B paIlioHi COB 3HAYHOIO Mi-
POIO 3aJIeKHUTh BiJ po3Mipy BUOIpKHU MENEeTOK. Y 3B’A3KY 3 UM, IPUPOJIOOXOPOHHI TEPUTOPIi MAIOTh OCOOIUBO
BHCOKHMI MOTEHI{aN JUI HAKONMYEHHS TaKHX PETPEe3CHTaTUBHUX JAHUX 3aBJSKU CTAaOLILHUM yMOBaM Cepesio-
BUIA Ta CTAIOMY JOCTYILYy JIO JOCTITHUIBKUX IUITHOK. Cepesx BUIIB COB MOIIMPEHUX B €BPOI YUCEIBHICTH
MOMYJISIIIN CHITYXH 1 0COOJIMBO CHYa XaTHBOTO MOCTIHHO CKOpouyeThcs. OCHOBHA MPUYHUHA — 1€ MPOrPECcyroUa
ypOaHi3allist cepeJoBHIIA, sIKa CIIPHINHIOE 3aruberpb nraxiB. CHiyxa MmoTeprae BiJ MoAepHi3alii Ta peKoHCTpY-
KIIii OyiBeNb, BTpAYarOud TPAIUIIHI MicIis sl THi3ayBaHHS. OCHOBHHMH 00’ €KTaMH JKUBJICHHS CUITYXH 1 Xa-
THBOTO CHYa Ha 3aKaprmaTTi € ApiOHI ccaBIli, X YacTKa y *KHUBJICHHI CHITyXH CTaHOBUTH 99,8 %, y cH4a XaTHbO-
ro — 90,4 %. lllupuna Tpodiuxoi Himi cumyxu 3a iHaekcoMm CiMIcoHa BABiui Oinbina HiX y cnda — 5,2 Ta 2,0
BiamoBiaHo. IlepekpuTts Tpodiuamx Him xmxkakiB 3a Ingexcom Ilianka cranoButs 70,5 %. Haitbinema cxo-
JKICTh y BUKOPUCTaHHI 00’ €KTiB KHUBJICHHS MPOCTEKYETHCA ISl APYTOPSIHUX Ta TOJATKOBUX KOMIIOHEHTIB KH-
BieHHs (91,7-99,3 %). CxoxicTh Y BUKOPHCTaHHI OCHOBHOTO 00’ €KTY sKUBJIeHHS (Microtus arvalis) CTAaHOBUTh
mumre 71,1 %. Y mepion moripiieHHs KJIIMaTHYHAX YMOB Ta 3HVDKCHHS YHCEIBHOCTI OCHOBHOT'O KOMITOHEHTa
JKUBJIEHHS TPOQIUHI HIllli TBOX BH/IB COB IIEPEKPUBAIOTHCS 32 PAXYHOK JOCTYITHOCTI OJHHX i THX CaMHUX JIPYyTro-
PAIHMX 1 JOAATKOBHX BHUIIB-KEPTB. Y XaTHHOTO CHYa PO3MIMPEHHs TpOodidHOI Hilm BiIOYBAa€THCS 32 PaxyHOK
BKJIFOUEHHS 70 PaIliOHy NPEAICTaBHUKIB PI3HUX KJIAciB XpeOeTHHX (MTaxH, Ia3yHH, 36eMHOBO/IHI, pUON), a B CH-
MyXH 33 PaXyHOK BKJIFOUSHHS A0 PaIioHy OiJbIIOi KITBKOCTI BUAIB OCHOBHOI IPYIIM KOMITIOHEHTIB KHUBJICHHSI —
IpiOHMX ccaBuiB. Po3mupenns TpodiyHUX HIll Moctadiiioe KOHKYPEHIII0 MK Xmkakamu. He 3Bakaroun Ha 3a-
TaJbHY CXOXICTh PaIliOHIB KUBJICHHS CHITYXH 1 CHYa XaTHHOTO B 3aKapmaTchKii 001acTi, iX TpodivHi HimIi mos-
HICTIO HE NMEPeKPUBAIOTHCS, @ CXOXKICTh BUKOPUCTAHHSI OCHOBHOTO KOMIIOHEHTA JKMBJICHHSI CTAHOBHUTH OJIM3BKO
70 %, 110 3abe3neuye iM MOKIIUBICTD CIUTBHOTO iICHYBaHHSI.

Knio4goBi cioBa: cumyxa, CH4 XaTHil, )KUBICHHS, TpoQidHa Hila, 3aKapmmarTsi.

Introduction

The current state of research on owls in Ukraine, particularly in its western regions, is consid-
ered insufficient by many ornithologists and requires further systematic investigation [Bashta 2009;
Godovanets 2009]. This is also supported by the recent dissertation research of Y. V. Kuzmenko
(2021), which focuses on the Central and Eastern Polissia of Ukraine'. In the context of increasing
anthropogenic transformation of natural habitats, the analysis of trophic structure and the identifica-
tion of feeding features of birds of prey occupying the top of trophic chains are becoming increasing-
ly relevant. This is especially true for synanthropic species such as the barn owl (7yfo alba) and the
little owl (Athene noctua) [Zahorodnyi et al. 2021].

Trophic factors are considered key in describing the ecological niches of birds, as they deter-
mine all aspects of their life activities [Khlebosolov 2002]. At the same time, studies of the diet of
such predators are also important for theriology, as they allow the species composition, abundance,
and population structure of small mammals to be indirectly assessed, as well as to track ecological
changes in prey communities across space and time.

The method of pellet analysis has been known in zoological practice since the first half of the
20th century [Pidoplichko 1935]. It is characterised by high effectiveness in analysing the faunal
composition and the structure of prey species communities. The analysis of owl pellets is an efficient

! Unpublished work: Kuzmenko, Y. V. 2021. Owis (Strigiformes) of Central and Eastern Polissia of Ukraine: species
diversity, ecology, conservation. PhD thesis in Zoology, Kyiv, 1-229. [Ukrainian] URL


https://uacademic.info/ua/document/0421U100575

Characteristics of the diet of the western barn owl and the little owl in the Zakarpattia Oblast 107

method in the implementation of monitoring programs and in identifying indicator species of small
mammals. The effectiveness of the pellet method is particularly emphasised for monitoring the the-
riofauna in protected areas, as it enables the relatively rapid accumulation of bulk osteological mate-
rial of both common and rare species, and facilitates the tracking of dynamic changes in natural
communities without direct interference with natural processes [Drebet 2022].

The method can be integrated into the State Environmental Monitoring System as a tool for as-
sessing the status of biological and landscape diversity through the development of standardised
protocols for the collection, analysis, and interpretation of pellet material. This would allow for the
acquisition of representative data on small mammal population structure, the monitoring of faunal
changes under the influence of natural and anthropogenic factors, and the identification of ecological
indicators of environmental changes.

In Zakarpattia Oblast, the little owl (Athene noctua) is primarily distributed in lowland and
foothill areas, avoiding forested regions [Potish 2009]. In villages, it is frequently observed on farms
and within the grounds of schools, kindergartens, and machine-transport units. In urban areas, it has
been recorded on premises of industrial facilities, in the outskirts of new residential developments,
and in rarely visited buildings. For nesting, it readily chooses cavities in concrete slabs and various
crevices in attics. The species predominantly breeds in agricultural landscapes and human settle-
ments. In Berehove Raion, it is commonly found in transformed environments. Its diet includes
small mammals, birds, and insects [Zahorodnyi ef al. 2021]. In the territory of Berehove Raion, the
estimated number of breeding territories ranges from 70 to 120, although there is a declining trend.
During the winter period in the foothill zone, the species exhibits limited vertical movements from
breeding territories [Godovanets 2009]. In the lowland areas of Berehove Raion, vocal activity near
breeding sites is recorded throughout the year (with varying intensity), though it is assumed that
individuals may relocate to areas with higher food availability (such as grain storage facilities, mills,
and farms). Owing to its body structure, the little owl is a highly skilled predator, unmatched by
other owls or diurnal raptors of similar size [Shtegman 1960], and thus it can compete for prey of
similar size with the barn owl (Tyto alba).

Until the 1950s, the barn owl had been considered a widespread species in western Ukraine
[Pidoplichko 1935; Strautman 1954]. Since the second half of the 20th century, its population in
Ukraine has been declining rapidly [Tatarinov 1973], although in recent years some positive popula-
tion trends have been observed [Vetrov et al. 2008]. The barn owl, listed in the Red Data Book of
Ukraine as an endangered species, currently has a limited distribution in several regions of the coun-
try, including Zakarpattia, where its breeding population is estimated at approximately 30 pairs
[Poluda 2021]. The primary cause of the species’ decline is progressive urbanisation of the environ-
ment, which leads to mortality and the loss of traditional nesting sites [Hindmarch 20141].

The feeding spectra of the two studied owl species have been relatively well investigated in Eu-
rope [Contoli 1981; Gotta & Pigozzi 1997; Fattorini 1999; Sara 1999]. Moreover, additional studies
have expanded this knowledge [Bon ef al. 2001; Georgiev 2005; Wiacek et al. 2009]. In contrast, the
diet of the barn owl in Ukraine has been addressed in only a few publications [Strautman 1954; Ta-
tarinov 1960; Talposh 1963; Tatarinov 1973]. The trophic ecology of the little owl, however, has
been somewhat better studied in Ukraine [Cherkashchenko 1970; Atamas & Tovpinets 2006;
Skilskyi 2007] and recent studies have further contributed to the understanding of this topic [Boko-
tey 2010; Zahorodnyi et al. 2021].

A comparative analysis of the feeding spectra of the barn owl and the little owl is important for
understanding the specifics of their trophic specialisation, determining the degree of interspecific
competition, and clarifying the ecological role of each species within small-mammal communities.
Diet analysis enables the assessment of trophic specialisation, the identification of potential interspe-
cific competitive interactions, and the determination of the ecological role of each species in the
structure of local small-mammal assemblages.

Furthermore, comparing feeding spectra across different regions of Ukraine allows the adapta-
bility of each species to local conditions, prey availability, and environmental changes to be evaluat-
ed. Such comparisons are particularly relevant in the context of population declines in both species,
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as they may help to identify critical factors influencing their status and serve as a scientific basis for
the development of effective conservation measures under varying ecological conditions. An exam-
ple of this approach is a recent study of the little owl’s diet in Zakarpattia, which demonstrated that
the species maintains its status as a trophic generalist, although its diet is significantly influenced by
land use type and prey availability resulting from agricultural transformation of the environment
[Zahorodnyi et al. 2021].

Materials and Methods

This article presents the results of an analysis of barn owl and little owl pellets collected in the
territory of the Berehove Raion, Zakarpattia Oblast, in 2006-2008. The district covers an area of
802 km? and is located in the north-eastern part of the Central Danubian Lowland in terms of its
physiographical characteristics [Geographical... 1990]. In total, approximately 150 little owl pellets
(containing 178 food items) and around 300 barn owl pellets (containing 1268 food items) were
analysed. The majority of the pellets were collected near the village of Dyida. A large dataset (ap-
proximately 1500 items) from this collection site was used earlier in a study dedicated to the diet of
the little owl in Berehove Raion, Zakarpattia Oblast [Zahorodnyi ef al. 2021]. Thus, these data may
serve as a complement to the analysis of the little owl’s diet.

Fresh food remains (e.g., lizard and snake remains) observed near nests were not included in the
analysis; only osteological remains retrieved from pellets were examined.

The method of pellet analysis is widely used in Ukraine to study the quantitative and qualitative
composition of the micromammal fauna, and, to a somewhat lesser extent, for investigating the diets
of birds of prey and certain other avian groups. The value of this method has been noted by many
researchers, but it received the most attention in studies of small mammal distribution in the Ukrain-
ian SSR [Pidoplichko 1935]. Its relevance has grown significantly under modern research standards,
as it is considered one of the most humane, non-invasive methods of study [Atamas 2004]. Owl
pellets provide the best materials for further analysis, as the bones of prey animals are almost always
intact and undamaged, which greatly facilitates species identification.

The identification of prey items was carried out based on the morphology of skull fragments,
jaws, teeth, and dental structures [Pucek 1984].

Several statistical indices were used to analyse and compare the dietary samples (Table 1). Sim-
ilarity between the samples was evaluated using Lennon’s index, while the diversity of the feeding
spectrum was calculated based on Simpson’s index. The Morisita—Horn index (in a modified form)
was applied to assess the similarity in the use of individual food components between the two owl
species.

The concept of the trophic niche was interpreted as the system of trophic adaptations enabling
species to exist in a particular environment. Pianka’s index, adapted by MacArthur and Levinson,
was used to estimate the degree of trophic niche overlap [Khlebosolov 2002].

Table 1. Statistical indices used for sample analysis and comparison

Tabmums 1. CraTHcTHYHI IHAEKCH, BUKOPHUCTAHI U1 aHANI3y Ta IOPiBHSIHHS BHOIPOK

Indices Formula Components (description of parameters)
Lennon’s formula, O O0=1-N;/1 N; is the number of food components of one spe-

(ranging from 0 to 1) cies, and / is the total number of food components
Simpson’s formula and the S=1/Y p? p; is the proportion of each component in the diet
diversity index, S (ranging from 0 to N)

Morisita—Horn index, C

Pianka’s index, adapted by
MacArthur and Levinson’s
formula, Oy

C=2Yxy,/ (Xx>+¥yd)

Ojk =n PiiPik /N Y P[jz ZPik2

x; and y; are the percentage values of food compo-
nents in the diets of the two studied owl species

j and k are the species being compared
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Results and Discussion

Results of the diet analysis of the barn owl and the little owl

The primary components of the diet of the barn owl and the little owl in Zakarpattia Oblast are
small mammals, which comprise over 90% of the diet in both species. Additional prey items include
birds, while amphibians and insects were detected only in the diet of the little owl (Fig. 1). Further-
more, the diet of the little owl also includes lizards and snakes (food remains observed near nests,
which were not included in the analysis).

The barn owl’s diet consists of 19 components, almost all of which are small mammals, with
birds accounting for only 0.24% of the diet (Table 2).

Athene noctua

W Tyto alba
90.4 7

1.7
1.1 6.7 Fig. 1. Dietary components of the barn owl

and the little owl in Zakarpattia Oblast,
based on pellet analysis from 2006—-2008.

Puc. 1. KommoHeHTH KUBICHHS CUIIYXU Ta
- CHYa XaTHBOTO B 3aKapHarchKiii oOyacTi.

‘ ‘ ‘ ! 3a pe3ynbTaToM aHaNi3y HeJeTOK 310paHux
Mammalia Aves Amphibia  Coleoptera y 2006-2008 pokax.

Table 2. Trophic relationships between 7yto alba and Athene noctua in Zakarpattia Oblast

Tabmu 2. Tpodiuni B3aemunu Tyto alba ta Athene noctua B 3akapmnaTcbKiid o0yacTi

Prey component Tyto alba Morisita—Horn Athene noctua
N % index, % N %

Crocidura suaveolens 25 1.97 0 0 0
Crocidura leucodon 19 1.50 99.31 3 1.69
Neomys sp. 8 0.63 0 0 0
Sorex minutus 36 2.84 0 0 0
Sorex araneus 339 26.74 8.39 2 1.12
Sorex sp. 141 11.12 0 0 0
Micromys minutus 4 0.32 0 0 0
Apodemus agrarius 14 1.10 91.68 3 1.69
Sylvaemus tauricus 2 0.16 0 0 0
Sylvaemus sylvaticus 6 0.47 27.53 6 3.37
Sylvaemus sp. 7 0.55 0 0 0
Mus musculus 11 0.87 0 0 0
Rattus norvegicus 12 0.95 0 0 0
Muridae indet. 96 7.57 92.37 9 5.06
Myodes glareolus 4 0.32 0 0 0
Microtus arvalis 369 29.10 71.13 124 69.66
Microtus agrestis 4 0.32 52.05 2 1.12
Microtus sp. 168 13.25 80.84 12 6.74
Aves indet. 3 0.24 27.53 3 1.69
Amphibia indet. 0 0 0 2 1.12
Coleoptera indet. 0 0 0 12 6.74
Total 1268 100 178 100
Sample adequacy (Lennon’s index) 0.1 0.5

Diversity of feeding spectra (Simpson’s index) 5.2 2.0

Trophic niche overlap (Pianka’s index) 70.5%
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The diet of the little owl consists of 11 components, with small mammals predominating; how-
ever, birds occur more frequently in its diet (1.69%), along with amphibians (1.12%) and insects
(6.74%). An increased sample size (number of pellets) has a significant impact on the completeness
of the prey species list in the little owl’s diet. For example, analysis of 1446 little owl pellets collect-
ed from the same area in 2002-2020 identified 18 vertebrate species (including 16 species of small
mammals) [Zahorodnyi et al. 2021]. The main prey of both the barn owl and little owl in Zakarpattia
Oblast are small mammals, which comprise 99.8% of the barn owl’s diet and 90.4% of the little
owl’s diet.

In terms of use of the main prey component (i.e. small mammals), the trophic niche of the barn
owl is more than twice as broad, encompassing 14 species compared to 6 species in the little owl’s
diet. However, the little owl’s diet is relatively more diverse in general, due to the presence of am-
phibians and insects. The common vole (Microtus arvalis) dominates the diets of both species, com-
prising 29.1% of the barn owl’s diet and 69.7% of the little owl’s diet.

Overall, the barn owl’s diet analysis revealed no significant differences from previous studies
[Pidoplichko 1935; Strautman 1954; Tatarinov 1960; Talposh 1963]. A similar proportion of main
prey items has been reported for the little owl’s diet within western Ukraine [Cherkashchenko 1970;
Kiyko & Yakubenya 1995; Bashta 2009].

The predominance of micromammals in the diets of owls in Ukraine was demonstrated on a
large dataset by I. H. Pidoplichko, who analysed 50 000 pellets (containing over 100 000 remains of
small animals) and found that rodents accounted for approximately 80%, insectivorans for 15%, and
birds for 1.5% [Pidoplichko 1935]. The high proportion of small mammals in the barn owl’s diet is
related to the absence of other characteristic diet components such as birds, amphibians, and insects.

The proportion of birds in the diet of the barn owl may increase in years of low micromammal
abundance in the study area [Tatarinov 1960]. So, the low proportion of birds in the diets of both the
barn owl and little owl in Zakarpattia Oblast in 2006—2008 is likely associated with the greater avail-
ability of the primary prey items—small mammals.

In the winter diet of the little owl in Lviv Oblast, small mammals also predominated, with birds
completely absent. The author notes significant mid-winter warming, which may have influenced the
absence of birds in the little owl’s diet, but it is important to note the small sample size of the ana-
lysed pellets (18) in that publication [Bashta 2009].

In the diet of the little owl from Rivne Raion, birds accounted for approximately 7% [Cherkash-
chenko 1970]. Besides birds, the diet from this area also included small mammals, insects (7%), and
amphibians (1%), closely resembling the diet of the little owl in Zakarpattia Oblast. The difference
lies in the presence of insectivorans in the diet. The majority of little owl pellets from 2006-2008
reflect a winter—spring feeding aspect, with insectivorans present in pellets collected in April, while
the seasonal aspect of the diet in the Rivne study was not specified.

Overall, the little owl, like the barn owl, is characterised by a broad spectrum of prey items in-
fluenced by range, season, and prey abundance and availability [Priklonsky 2001; Bashta 2009]. The
proportion of insects in its summer diet may reach 50%, whereas the winter diet consists exclusively
of small mammals and birds [Priklonsky 2001]. In the stomach contents of little owls from the Prut—
Dniester interfluve in Ukraine during the summer, insects comprised 84.2% of the diet [Skilskyi
2007]. In eastern Ukraine, the winter diet of the little owl also consists solely of small mammals and
is characterised by low diversity, only 5-7 species [Atamas & Tovpinets 2006].

Primary and secondary prey items

The primary prey item for both the barn owl and little owl in Berehove Raion of Zakarpattia
Oblast is the common vole (Microtus arvalis). Its share in the barn owl’s diet is 29.1%, and in the
little owl’s diet is 69.7%. Although previous publications on barn owl diet emphasise the variable
proportions of prey components, the dominance of the common vole as the main prey item remains
consistent. The proportions of other diet components also remain stable [Tatarinov 1960; Talposh
1963]. The common vole is similarly a primary prey item for the little owl in Ukraine [Cherkash-
chenko 1970; Atamas & Tovpinets 2006] and beyond [Priklonsky 1971].
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An exception is the diet analysis of the little owl in Lviv Oblast, where the house mouse (Mus
musculus) predominated (40%), and the common vole accounted for only 12% [Kiyko & Yakubenya
1995].

The secondary prey group of the barn owl consists of insectivorans, predominantly the common
shrew (Sorex araneus), which accounts for 26.7%, and the genus Sorex in general, comprising
13.9%. A similar proportion of insectivorans in the barn owl’s diet, ranging from 15% to 25%, was
observed in the mid-20th century [Strautman 1954; Talposh 1963]. Analysis of barn owl pellets
collected in the 1920s—1930s also indicates the secondary role of insectivorans in its diet
[Pidoplichko 1935]. Representatives of the family Muridae may be considered secondary prey for
the little owl, taking into account their overall proportion in the diet of little owls from Zakarpattia
Oblast and other regions of Ukraine.

Additional prey items for the barn owl in Zakarpattia Oblast primarily include birds (Aves) and
representatives of the family Muridae, whose proportions largely depend on the abundance of the
barn owl’s main prey component. Other supplementary prey species, which are present in low pro-
portions but are characteristic of the owl’s diet, include certain insectivorans, amphibians, and in-
sects. In contrast to the barn owl, the additional prey of the little owl consists mainly of insec-
tivorans, which collectively account for only about 3% of its diet. In other parts of western Ukraine,
the proportion of shrews in the little owl’s diet varies around 10% [Cherkashchenko 1970; Bashta
2009]. Besides, members of the family Soricidae and insects also constitute supplementary prey for
the little owl, with their proportion varying seasonally.

In the diet of the barn owl, based on pellet analysis from samples collected in 2006-2008, no
bats were detected. Bats can be considered incidental prey items that do not consistently enter the
barn owl’s diet and, even when present, often occur only as single individuals [Strautman 1954;
Talposh 1963].

Diversity of feeding spectra and trophic niche overlap

Although the diets of the barn owl and the little owl in Berehove Raion of Zakarpattia Oblast
are similar, both being primarily composed of micromammals, these species differ in their ecological
requirements and so coexist without competition in many regions [Fattorini 1999]. A striking exam-
ple of sympatry is the simultaneous nesting of both species in the attic of a tobacco-drying facility in
the village of Dyida (with nests located 10-20 m apart), as well as in the attic of a farm in the Cri-
mea [Vetrov et al. 2008].

The natural and climatic conditions of the study area favour the year-round availability of pri-
mary prey items, as reflected in the diets of the studied species.

Based on pellet analysis of the two owl species in Zakarpattia Oblast, the trophic niche breadth
of the barn owl, measured by Simpson’s index, is twice as large as that of the little owl (5.2 vs 2.0,
respectively). This difference is associated with a greater number of small-mammal species in the
barn owl’s diet. It is evident that with an increased sample size (number of pellets), the feeding spec-
trum of the little owl will become significantly broader [Zahorodnyi et al. 2021]. So, this will lead to
an expansion of the little owl’s trophic niche and an increase in niche overlap with the barn owl. The
trophic niche overlap, calculated by Pianka’s index, is 70.5% (the index ranges from 0 [no overlap]
to 100% [complete overlap]). The greatest similarity in the use of prey items is observed for second-
ary and supplementary food components (91.7-99.3%), whereas similarity in the use of the main
prey item is only 71.1%. This indicates intensified interspecific competition during periods of ad-
verse climatic conditions and decreased abundance of the primary prey component.

Under such conditions, the trophic niches of the two species narrow due to the availability of
the same prey species. Conversely, the expansion of trophic niches reduces interspecific competi-
tion. In the little owl, trophic niche expansion occurs through the inclusion of representatives from
various vertebrate classes (birds, reptiles, amphibians, and fish) in its diet, whereas in the barn owl, it
is achieved by incorporating a greater number of species within the primary prey group, small
mammals.
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The results of our study show the predominance of small mammals in the diets of both owl spe-
cies, which is consistent with findings from similar research. In Italy, the barn owl primarily con-
sumes rodents (comprising 84% of its prey), whereas the little owl has a more diverse diet that in-
cludes a significant proportion of invertebrates. Thus, the little owl is a more opportunistic predator,
capable of adjusting its diet based on prey availability [Gotta & Pigozzi 1997; Zahorodnyi et al.
2021]. Furthermore, studies in Central Europe show that the little owl prefers open landscapes with
low vegetation, such as pastures and hayfields, which provide easier access to prey. This may ex-
plain the presence of insects in its diet, especially during periods when other food sources are less
available [Salek & Lovy 2012]. A similar pattern was observed in the diet analysis of the little owl
from Zakarpattia Oblast [Zahorodnyi et al. 2021].

The common vole (Microtus arvalis) is the dominant prey species for both owls, which is also
supported by other studies where this species constitutes the primary prey for barn and little owls in
various regions [Goutner & Alivizatos 2003]. The diet of the little owl includes amphibians and
insects, particularly during the winter—spring period. This aligns with research from central Poland,
which documented seasonal dietary shifts in the little owl: in warmer months, invertebrates predom-
inate, whereas in winter the main preys are small mammals, indicating flexibility in prey selection
depending on seasonal availability [Romanowski et al. 2013].

According to the analysed data, the trophic niche overlap between the barn owl and the little
owl is 70.5%, indicating a significant but not complete similarity in prey selection. This is consistent
with other studies that revealed a high degree of trophic niche overlap between these species, while
also emphasising their ability to partition resources through differences in habitat use and behaviour.
Specifically, research conducted in Italy showed that the barn owl primarily preys on larger rodents,
whereas the little owl focuses on smaller species such as the wood mouse (Adpodemus sylvaticus).
This demonstrates a size-based trophic niche partitioning that facilitates their coexistence within the
same environment [Gotta & Pigozzi 1997].

Thus, both species of synanthropic owls demonstrate flexibility in prey selection, allowing
them to adapt to changes in their environment. This was confirmed for the little owl in Zakarpattia
Oblast, where its diet included a wide range of prey depending on the season and landscape [Za-
horodnyi et al. 2021]. The high degree of trophic niche overlap indicates potential competition;
however, differences in behaviour and habitat preferences facilitate their coexistence.

A long-term study of the diet of the barn owl (7yfo alba) in Italy, involving large sample sizes,
revealed temporal changes in prey diversity indices, including dominance and evenness indices
[Conti et al. 2020]. Comparison of pellet samples from the tawny owl (Strix aluco) across different
regions of Italy demonstrated that the number of detected prey species largely depends on sample
size. Although there is high variability, a positive correlation between sample size and species rich-
ness was observed, emphasising the need to consider this factor when interpreting results [Crescia et
al. 2024]. Based on this, protected areas possess particularly high potential for accumulating repre-
sentative samples of this type due to stable protection regimes, sustainable habitats, and prolonged
access to study sites.

Conclusions

The diets of the barn owl and little owl in Zakarpattia Oblast are characterised by a high overall
similarity; however, their trophic niches do not completely overlap. The primary prey for both spe-
cies is the common vole (Microtus arvalis), though the proportions of primary, secondary, and sup-
plementary prey differ between them. The trophic niche overlap index (Pianka’s index) is 70.5%,
and the proportion of shared main prey is approximately 71.1%, indicating a moderate level of inter-
specific trophic segregation.

Intensification of trophic competition between the species is observed during periods of reduced
abundance of their primary prey, particularly rodents. During such periods, both owl species shift to
consuming secondary and supplementary prey items, which increases the overlap of their trophic
niches. Under these conditions, the little owl expands its dietary niche by including vertebrates from
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various taxonomic groups (birds, amphibians, reptiles, and fish), whereas the barn owl broadens its
niche through the inclusion of a greater variety of micromammal species.

The difference in the feeding spectra is partly explained by the unequal sample sizes: approxi-
mately 300 pellets of the barn owl (containing 1268 food items) versus 150 pellets of the little owl
(178 items). But this quantitative disproportion does not alter the overall pattern: both species remain
microphagous, with a marked specialisation on small mammals.

The presence of a significant, yet incomplete, overlap in diets allows these species to coexist
within the same landscapes. The shared use of hunting grounds and nesting sites is facilitated by
partial spatial and trophic segregation, as well as flexibility in prey selection.

The large sample size and the extended duration of the study ensure high representativeness of
the obtained results. Protected areas have especially high potential for accumulating such representa-
tive data due to stable environmental conditions and sustained access to study sites.
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