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Abstract. The composition of the winter diet of the Long-eared Owl Asio otus
was compared in two localities in central Poland that differed in the surrounding
landscape. One locality had a higher percent of forests, woodlots and water bodies.
Pellets were collected at this site in 2023 and 2025, whereas the second locality
was sampled in 2016-2018 and 2023. The diet of the owls in the second locality
was clearly dominated by the Common Vole Microtus arvalis (70.4%), while the
dominance of this vole in the first locality was less distinct (33.3%). The share
of Muridae in the more heterogeneous locality was high (49.7%), a value rarely
recorded in other studies on winter diet of the owl in Poland. The results indicate
that A. otus is not an exclusive specialist in hunting voles Microtus spp., and may
considerably modify the species composition of its diet when vole densities are
low or when other rodents are abundant.
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Abstrakt. Grzegorz Lesinski, Krzysztof Janus, Agnieszka Pruszkowska, Kinga
Nowak. Zimowy pokarm uszatki Asio otus w dwdch réznych krajobrazach
srodkowej PolskKi. Sktad zimowej diety uszatki Asio otus poréwnano na dwoch
stanowiskach réznigcych sie otaczajacym krajobrazem. Jedno ze stanowisk
charakteryzowato sie wieksza pokrywa lesna, wiekszym udziatem zadrzewien i
zbiornikéw wodnych. Badania prowadzono tam w latach 2023 i 2025, podczas
gdy na drugim stanowisku w latach 2016-2018 i 2023. Dieta séw na drugim
stanowisku byta zdominowana przez nornika zwyczajnego Microtus arvalis
(70,4%), podczas gdy dominacja tego nornika na pierwszym stanowisku byta
mniej wyrazna (33,3%). Udziat Muridae na bardziej heterogennym stanowisku
byt duzy (49,7%), rzadko notowany w innych badaniach nad zimowg dietg tej
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sowy w Polsce. Uzyskane wyniki wskazujg, Ze uszatka nie jest Scistym specjalista
w polowaniu na norniki Microtus spp., a w przypadku ich matego zageszczenia
albo obecnosci licznych populacji innych gryzoni, moze wyraZnie modyfikowa¢
sktad swojej diety.

Stowa kluczowe: sowy, wypluwki, dieta, agroekosystemy, heterogennosc¢ krajobrazu
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Introduction

Variability of the Long-eared Owl Asio otus diet has been analysed in
different parts of its range (Birrer, 2009). The species hunts mainly in open
areas and the Common Vole Microtus arvalis is usually the basic component
of its diet. Studies on the food composition of this owl have also been
carried out in central Poland, mainly in autumn and winter (Romanowski,
1988; Zmihorski, 2005; Lesinski et al., 2014; Gryz, Krauze-Gryz, 2015;
Stolarz, Lesinski, 2015; Gryz, Krauze-Gryz, 2016; Lesinski et al., 2016;
Stolarz etal., 2017a; 2017b; 2018a; 2018b; Romanowski, Lesinski, 2019).
There are some differences in the percent of prey components in this area
but M. arvalis is usually the dominant prey species. However, Zmihorski
(2005) reported an effect of landscape structure on the share of particular
prey species in the winter diet. When comparing diet in forest landscape
with that in less forested areas, the author found greater prey-species
variability in the former landscape and a lower share of rodents belonging
to Arvicolinae - typical prey of this owl species. Moreover, Romanowski
and Zmihorski (2008) recorded a positive relationship between the share
of this group of prey in diet of A. otus and the share of grasslands in its
hunting area.

The aim of this study was to compare the winter diet of A. otus between
a heterogeneous landscape, composed of several habitat types, and a more
homogeneous agricultural landscape dominated by croplands.

Study area and methods

The study area was situated in Skierniewice County, £.6dZ Province
(central Poland). Owl pellets were collected from two localities where the
birds wintered: in Biatynin (51.81°N, 20.01°E) and in Boliméw (52.07°N,
20.17°E). In Biatynin, pellets were collected under thuja trees near a school.
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Within the radius of 2 km (the area covering main hunting grounds of
A. otus - Korpimaiki, 1987; Romanowski, Zmihorski, 2008), the landscape
was dominated by croplands and grasslands (about 90%). Small thickets
were rare there and larger water bodies were missing. In Boliméw, pellets
were found under coniferous trees in a cemetery. Within the radius of
2 km, forests and thickets constituted significant landscape elements apart
from open fields and pastures. There were also larger water bodies with a
total area of about 20 ha and the Rawka River Valley. Marked differences
were noted in the share of open areas - higher in Biatynin, and of forested
areas - significantly higher in Boliméw (Table 1).

Table 1. Percent share of the four main habitat types within the radius of 2 km from
the pellet collection site in two studied localities

Tab. 1. Procentowy udziat czterech gtéwnych typéw Srodowisk w promieniu 2 km
od miejsca zbioru wypluwek na dwoch objetych badaniami stanowiskach, (1) - Stano-
wisko, (2) - Tereny otwarte, (3) - Tereny zabudowane, (4) - Zbiorniki wodne, (5) - Za-
drzewienia i lasy

Locality (1) Open Built-up Water Woodlots and
areas (2) areas (3) bodies (4) forests (5)

Biatynin 89.8 6.8 0 34

Boliméw 69.2 5.0 5.0 20.8

Pellets were collected in the years 2016-2018 and 2023 (Biatynin)
and in the years 2023 and 2025 (Bolim6w). They were soaked in water
and analysed. Recognisable elements of prey skeletons, mainly skulls
were prepared. Mammals were determined using the key edited by Pucek
(1984).

Differences in prey proportions (number of individuals of each taxon vs.
number of individuals of remaining taxa) between the two sites were tested
using Fisher’s exact test for 2 x 2 contingency tables. Diet’s variability based
on small mammals identified to species was determined by calculating
Levin’s index B = 1/} p.* where p, is the number of individuals of a given
prey taxon in relation to the number of individuals of all prey items. Only
individuals determined to species were taken into account in calculations.

Results

The diet of A. otus consisted mainly of small mammals (98.4%) and,
much less frequently, of birds (1.6%) (Table 2). Eight species of small
mammals were found in the landscape dominated by croplands (Biatynin)
with M. arvalis constituting 70.4% of all prey recorded there. Among
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rodents of the genus Apodemus, the most often caught there was A. sylvaticus
(Table 2). In the more heterogeneous locality (Boliméw) M. arvalis was also
the dominating prey item (about 1/3 of all prey) but its domination was less
distinct. Moreover, three species: the Root Vole Microtus (Alexandromys)
oeconomus, the Striped Field Mouse Apodemus agrarius and the Harvest
Mouse Micromys minutus were recorded at frequencies of at least 10%.
Despite the smaller sample, the number of caught mammalian species
was higher (9) and the share of birds was smaller than in locality Biatynin.

Table 2. Percent share of each species as prey of Asio otus in two localities in the
study area

Tab. 2. Procentowy udziat poszczegélnych gatunkéw ofiar Asio otus na dwdch stano-
wiskach na terenie badan. (1) - Takson, (2) - Jednolity krajobraz, (3) - R6znorodny kra-
jobraz, (4) - Razem

Biatynin (homogeneous | Boliméw (heterogeneous
landscape [2]) landscape [3])
Taxon (1) § ol & g & 5 &
SMEE ; Total % § ; § Total %
HEHE RS o |2l @] &
N N NS N
Clethrionomys glareolus 1 1 2 4 0.7 4 3 7 1.9
Microtus subterraneus 0 0 2 1 3 0.8
Microtus arvalis 154 52 136 45 387 704 21 5 95 121 333
Microtus oeconomus 5 4 9 16 8 3 37 48 132
Microtus spp. 11 13 6 1 31 5.6 0 0
Mus musculus 2 2 04 6 1 7 1.9
Apodemus agrarius 3 7 6 16 29 39 1 16 56 154
Apodemus sylvaticus 9 13 5 6 33 60 17 3 6 26 72
Apodemus flavicollis 4 4 0.7 7 7 1.9
Apodemus spp. 4 13 12 17 46 84 22 7 19 48 13.2
Micromys minutus 2 2 4 0.7 20 4 12 36 10.0
Passer domesticus 1 1 2 0.4 0 0
Aves other species 2 2 5 3 12 22 1 1 0.3
Total (4) [187|96]182]85| 550 [100.0{140[23]200] 363 |[100.0

Individual taxa were differently represented in diets determined in
two localities. Statistically significant differences between Biatynin and
Bolimo6w were noted in the percent of M. arvalis and of all birds (more often
in Biatynin) and of Microtus oeconomus, the House Mouse Mus musculus,
A. agrarius and M. minutus (higher shares in Boliméw). Similar differences
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were noted when comparing data from Biatynin in the year 2023 and in
Bolimodw in the year 2023 whereas no significant differences were noted
in the shares of M. musculus and of all birds (Table 3).

Table 3. Comparison of the proportion of the number of individuals of a given taxon
to the number of individuals of other taxa between studied localities of Asio otus in two
variants (total and in 2023) (Fisher’s exact test). Plus means the site where a given taxon
had a greater share in food. Statistically significant differences are marked in bold

Tab. 3. Poréwnanie proporcji liczby osobnikéw danego taksonu do liczby osobnikéw
pozostatych taksonéw pomiedzy stanowiskami Asio otus w dwoch wariantach (razem
i w roku 2023) (test doktadny Fishera). Plus oznacza miejsce gdzie dany takson miat
wiekszy udziat w pokarmie. Statystycznie istotne rdéznice sg zaznaczone pogrubiong
czcionka. (1) - Takson, (2) - Razem

Taxon (1) Biatynin | Boliméw 3 Biatynin | Boliméw .
total (2) | total (2) 2023 2023
Clethrionomys glareolus 0.126 1.000
Microtus subterraneus 0.063 0.548
Microtus arvalis + <0.001 + <0.001
Z’CC;ZZ; L{‘:Iex"”dmmysj +  <0.001 + 0018
Mus musculus + 0.034 0.719
Apodemus agrarius + <0.001 + 0.001
Apodemus sylvaticus 0.494 0.275
Apodemus flavicollis 0.126 1.000
Micromys minutus + <0.001 + 0.002
Aves + 0.007 0.118

Mammalian prey diversity in the diet of A. otus calculated with the
Levin’s index was higher in Boliméw - 5.94 (9 species) than in Biatynin
- 2.00 (8 species).

Discussion

In samples of winter diet of A. otus in Poland, the share of species
belonging to Arvicolinae varies from 53.9 to 97.5% (Table 4; Cichocki et
al., 2008; Wiacek et al., 2008; Dziemian et al., 2012; Stolarz et al., 2018c).
These findings differ from those obtained in Boliméw (49.4% - Table 4).
Landscape heterogeneity is an important factor affecting species richness
of small mammals associated with the substratum (Silva et al., 2005;
Fischer et al.,, 2011) and may enable A. otus to increase the diversity of
their diet. Studies in both localities were carried out in different years.
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Table 4. The share of Muridae and Arvicolinae in samples of winter food of Asio otus
(minimum 100 mammalian prey) in central Poland. The highest and lowest shares for
a given group of prey are marked in bold

Tab. 4. Udziat Muridae i Arvicolinae w prébach zimowego pokarmu Asio otus (mini-
mum 100 ofiar ssaczych) w srodkowej Polsce. Najwieksze i najmniejsze udziaty dla po-
szczegblnych grup sg zaznaczone pogrubiong czcionka. (1) - Stanowisko, (2) - Teren ba-
dan, (3) - Zrédto danych

Locality (1) Study area (2) |Muridae|Arvicolinae| Source of data (3)

Biatynin Sl-<ier_niewice 19.1 78.3 This paper
District

Boliméw Skierniewice 49.7 494 This paper
District

Ztakow Koscielny ~ Lowicz Plain 16.8 81.4 Ror.rzanf)wski,

Lesinski, 2019

Bednary Kolonia towicz Plain 35.6 62.1 Stolarz et al., 2018a

Glowno towicz Plain 42.3 55.7 Stolarz et al., 2018a

Michatowice Raszynka Valley 45.5 53.9 Stolarz et al.,, 2018b

Wieliszew Lower Narew river 17.2 81.4 Stolarz et al., 2017a

BrzeZce Pilica Valley 8.4 90.1 Stolarz et al., 2017b

Kuligow Lower Narew river 9.8 90.0 Lesinski et al., 2016

Lomianki Vistula Valley 16.5 67.7 Lesinski et al., 2016

Kampinos National Kampinos Forest 17.3 80.1 Lesinski et al., 2016

Park (east part)

Few localities Clec,han(')w. et 25.8 70.9 Lesinski et al., 2016
Ptonisk Plains

Kielce Swietokrzyskie Mts. 2.5 97.5 G://vv:rrzil]zvr\:,c?(;cl, 5

“Karpaty” res. Kampinos Forest 34.3 63.0 Zmihorski, 2005

Therefore, one cannot exclude the effect of different prey availability on
the composition of owl’s diet. The most frequent prey of this species in
most Polish study sites — M. arvalis - is characterised by cyclic population
fluctuations (Mackin-Rogalska, Nabagto, 1990). Every several years
(usually four) its density increases to reach a peak after which the number
of rodents decreases rapidly. It was found that the share of this rodent
in owl’s diet is positively correlated with the density of its population
(Korpimaki, 1992). Studies in Slovenia showed that this relationship is
responsible for the variability of shares of M. arvalis ranging from 17%



Kulon 31 (2026) 7

to 85% (Tome, 2003). These are the values often higher than those in
Boliméw (about 33% - Table 2).

Effects of landscape structure on the composition of owls’ diet can be
weakened by various densities of main prey - M. arvalis. Probably, in winter
2022/2023, the density of this rodent species in central Poland was low
and it may have been replaced in the owl’s diet by rodents of the family
Muridae. In Slovenian studies when M. arvalis was scarce or absent it was
usually replaced by similar species (the Field Vole Microtus agrestis) and
the share of Muridae did not exceed 40% (Tome, 2003). It is noteworthy
that no distinct interannual differences in the share of M. arvalis in the
owl’s diet were noted in Biatynin during three years (Table 2), which may
suggest that the availability of other alternative prey was not as high as in
Bolimo6w. Grzedzicka (2014) found that in the years of lower densities of
M. arvalis in wintering grounds, the number of individuals of A. otus was
lower. This may have been the case in Biatynin, where a lower number
of wintering owls could have reduced the observed variation in the share
of Arvicolinae.

Results presented in this study provide further arguments supporting
the thesis that the diet of wintering A. otus may be more variable than
previously assumed. It does not necessarily have to be dominated by
species of the genus Microtus. Environmental and seasonal differences in
food composition should also be considered (Nilsson, 1981; Tome, 1994;
Rubolini et al., 2003; Romanowski, Zmihorski, 2008).
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