" BioOne COMPLETE

Diet of the grey wolf Canis lupus in Roztocze and Solska
Forest, south-east Poland

Authors: Mystajek, Robert W., Stachyra, Przemystaw, Figura, Michat,
Nedzynska-Stygar, Monika, Stefanski, Robert, et al.
Source: Journal of Vertebrate Biology, 71(22040)

Published By: Institute of Vertebrate Biology, Czech Academy of
Sciences

URL: https://doi.org/10.25225/jvb.22040

BioOne Complete (complete.BioOne.org) is a full-text database of 200 subscribed and open-access titles
in the biological, ecological, and environmental sciences published by nonprofit societies, associations,
museums, institutions, and presses.

Your use of this PDF, the BioOne Complete website, and all posted and associated content indicates your
acceptance of BioOne’s Terms of Use, available at www.bioone.org/terms-of-use.

Usage of BioOne Complete content is strictly limited to personal, educational, and non - commercial use.
Commercial inquiries or rights and permissions requests should be directed to the individual publisher as
copyright holder.

BioOne sees sustainable scholarly publishing as an inherently collaborative enterprise connecting authors, nonprofit
publishers, academic institutions, research libraries, and research funders in the common goal of maximizing access to
critical research.

Downloaded From: https://bioone.org/journals/Journal-of-Vertebrate-Biology on 26 Oct 2022
Terms of Use: https://bioone.org/terms-of-use



J. Vertebr. Biol. 2022, 71: 22040

DOI: 10.25225/jvb.22040

RESEARCH PAPER

Diet of the grey wolf Canis lupus in Roztocze
and Solska Forest, south-east Poland

Robert W. MYSEAJEK™, Przemystaw STACHYRAZ Michat FIGURA'2, Monika NEDZYNSKA-STYGAR?,
Robert STEFANSKI2, Michat KORGAS, Iga KWIATKOWSKA', Kinga M. STEPNIAK',
Katarzyna TOLKACZ® and Sabina NOWAK!

' Department of Ecology, Institute of Functional Biology and Ecology, Faculty of Biology, University of Warsaw,
Biological and Chemical Research Centre, Warszawa, Poland; e-mail: r.myslajek@uw.edu.pl

? Roztocze National Park, Zwierzyniec, Poland

3 Association for Nature “Wolf”, Twardorzeczka, Poland

* Faculty of Biology, Adam Mickiewicz University of Poznan, Poznan, Poland

° Lublin Ornithological Society, Lublin, Poland

¢ Institute of Biochemistry and Biophysics, Polish Academy of Sciences, Warszawa, Poland

» Received 28 June 2022; Accepted 24 August 2022; Published online 3 October 2022

Abstract. The diet composition and prey selection of grey wolves (Canis lupus) inhabiting the Roztocze and
Solska Forest (south-east Poland) was studied based on an analysis of scats collected in 2001-2002 (n = 84)
and 2017-2020 (n = 302). In both periods, wolves preyed mainly on wild ungulates (96.5-96.7% of consumed
biomass). Roe deer (Capreolus capreolus) was the most critical wolf prey accounting for 57.8% of consumed
biomass in 2001-2002 and 49.2% and 2017-2020, but wolves positively select only wild boar (Jacob’s selectivity
index D =0.213 in 2001-2002 and 0.710 in 2017-2020) and fallow deer (D = 0.588 only in 2017-2020). The largest
species — moose Alces alces and red deer Cervus elaphus — were consumed less than expected from their share
in the ungulate community. Predation on medium-sized wild mammals and domestic animals was low,
0.8-2.2% and 1.1-2.7% of the biomass consumed, respectively. The breadth of the wolf diet was very narrow
and identical in both study periods (B = 1.07), while the similarity of diet composition was high (a0 = 0.999).
This study indicated the stability of the wolf diet over two decades and the importance of wild boar as a food
source for this carnivore.
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Introduction

Grey wolves (Canis lupus) have been persecuted for
centuries, which has led to their extinction in many
regions (Mech & Boitani 2003). Nowadays, natural
recovery of this canid has been observed in Europe
(Chapron et al. 2014), mainly due to the introduction
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of legal instruments at national and international
levels (Trouwborst 2015, Nowak & Mystajek 2017)
and the implementation of numerous projects of
non-governmental organisations and governmental
agencies working to ease wolf-human coexistence
(Salvatori & Mertens 2012, Salvatori et al. 2020).
Nonetheless, the widespread illegal killing of legally
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protected wolves (Musto et al. 2021, Nowak et al.
2021) indicates that further actions are needed to
secure the persistence of this large carnivore in
human-dominated European landscapes.

One of the main reasons for the lack of wolf
acceptance among some stakeholders, particularly
hunters and animal breeders, is predation on game
and domestic animals (Krange et al. 2017, van Heel
et al. 2017, Arbieu et al. 2019). The share of these food
categories in the wolf diet might vary enormously,
both spatially (Jedrzejewski et al. 2012, Zlatanova
et al. 2014) and temporally (Sidorovich et al. 2003,
Meriggi et al. 2011). Therefore, implementing
solutions to improve the coexistence of wolves and
local communities requires constant monitoring of
their food habits (Mystajek et al. 2021).

In Central Europe, wolves prey primarily upon red
deer (Cervus elaphus), roe deer (Capreolus capreolus),
wild boar (Sus scrofa), and in some locations also on the
Eurasian beaver (Castor fiber) (Valdmann et al. 2005,
Zunna et al. 2009, Jedrzejewski et al. 2012, Spinkyte-
Backaitiené & Pételis 2012, Wagner et al. 2012,
Sidorovich et al. 2017). However, the diet of wolves in
this part of Europe is influenced by multiple factors,
including ungulate abundance (Sidorovich et al. 2003),
the number of wolves in a family group (Jedrzejewski
etal. 2002b), season (Mystajek et al. 2021), the rearing of
pups (Myslajek et al. 2019), and outbreaks of ungulate
diseases (Valdmann & Saarma 2020). In some studies,
a correlation between genetic distances and dietary
differentiation of wolf subpopulations was also found
(Jedrzejewski et al. 2012, Pilot et al. 2012).

Several wolf management units — so-called Baltic,
Central European and Carpathian subpopulations —
were identified in Central Europe based mainly on
species distribution, landscape features, suitability
of habitats, dispersal abilities and differences in
population management (Linnell et al. 2008, Boitani
2018). Recently, this differentiation has also been
supported by studies on the genetic structure of
the wolf population (Szewczyk et al. 2019, 2021b).
Moreover, genetic studies indicated that in south-
eastern Poland, between Baltic and Carpathian
subpopulations, there is a cline of genetically distinct
wolf subgroups (Pilot et al. 2006, Czarnomska et al.
2013, Szewczyk et al. 2019) extending eastwards
roughly along the Belarussian-Ukrainian borderland
(Pilot et al. 2006). In this study, wolf scat samples
collected in south-eastern Poland during two periods
(2001-2002 and 2017-2020) were analysed to reveal
potential temporal changes in the diet of this carnivore.
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Material and Methods

Study area

The study area covers large parts (ca. 1,300 km?) of two
neighbouring, although topographically different,
regions; the Roztocze and Solska Forest; situated in
south-eastern Poland (central point 50° 30" N, 23° 00’
E), near the border with Ukraine (Fig. 1). Roztocze
is an upland area, with hills reaching a maximum
altitude of ca. 390 m a.s.1. Local forests consist mainly
of Scots pine Pinus silvestris stands, but there are
several patches of beech Fagus sylvatica, oak Quercus
ssp. and fir Abies alba forests. Forest tracts are heavily
fragmented and interspersed with large agricultural
areas and villages. Conversely, the Solska Forest is a
compact forest tract dominated by managed Scots pine
stands with small patches of black alder Alnus glutinosa
swamp forests in wetter locations (Chmielewski &
Sowinska 2011, Maciejewski & Szwagrzyk 2011). The
area’s climate is transitional between Atlantic and
continental, with an average temperature of -2.9 °C in
January, and 19.1 °C in July, with annual precipitation
of 691 mm (Tittenbrun 2019).

There are several protected areas within the study
area. The most important is the Roztocze National
Park (84.8 km?), which protects patches of mainly
deciduous forests in the central part of Roztocze
(Tittenbrun 2019). The national park overlaps with the
Natura 2000 special area of conservation “Roztocze
Srodkowe” (PLH060017). Another Natura 2000 site
located on the Bilgoraj Plain “Uroczyska Puszczy
Solskiej” (PLH060034) protects vast areas (346.7
km?) of the Solska Forest. Both Natura 2000 sites are,
among other purposes, dedicated to the protection of
the wolf habitats (Diserens et al. 2017). The network
of local protected areas are complemented by
landscape parks (Szczebrzeszynski, Krasnobrodzki
and Puszczy Solskiej), several small nature reserves
and some minor Natura 2000 sites.

The region is inhabited by several species recognised
as a primary wolf food base (Jedrzejewski et al. 2012,
Myslajek et al. 2019), including both native (moose
Alces alces, red deer, roe deer and wild boar and alien
(fallow deer Dama dama) ungulate species (Borowik
et al. 2013), as well as Eurasian beaver (Halley et al.
2021). During vegetation season, cattle, horses and
sheep are grazed on pastures surrounding forest
tracks, especially in the Roztocze region (Dziaducha
2021). Furthermore, the Roztocze National Park
supports small herds of heritage breeds of horses,
cattle and sheep (altogether ca. 120 individuals)
grazed on pasture inside the park.
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Fig. 1. The study area — Roztocze and Solska Forest in south-east Poland.

The wolf population has been present in this region
continuously throughout the second half of the 20*
century (Wolsan et al. 1992, Glowacinski & Profus
1997). However, it was intensively hunted until it
became protected in most of Poland (including our
study area) in 1995 and then in the whole country in
1998 (Mystajek & Nowak 2015). The survey conducted
at the beginning of the 21* century revealed that the
region is inhabited by at least five wolf family groups
(Jedrzejewski et al. 2002a). Analyses of environmental
factors proved that this area is rich in habitats suitable
for large carnivores (Jedrzejewski et al. 2005, 2008)
and has a good connection with other forests through
ecological corridors (Huck et al. 2010, 2011). Along
with wolves, the Eurasian lynx Lynx lynx also occurs
in the study area (Niedziatkowska et al. 2006).

Assessment of the wolf diet

To assess the composition of the wolf diet, we
analysed the content of wolf scats. Between 2017-2020
302 scats of wolves were opportunistically collected
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(Roztocze n = 146 and Solska Forest n = 156). Ongoing
studies based on tracking, genetic analyses and
telemetry (Mystajek et al. 2018, S. Nowak and R.W.
Mystajek, unpublished data) revealed that territories
of local wolf family groups include fragments of both
Roztocze and Solska Forest. Thus, in our analyses, data
were polled from both regions. Scats were picked up
mainly along forest roads frequently used by wolves
for movement and marking hot spots (Stepniak et al.
2020). Genetic samples were obtained from 192 fresh
scats, and a fragment of the mtDNA control region
and 13 polymorphic autosomal microsatellite loci were
analysed to confirm proper species identification (see
Szewczyk et al. 2019 for details of the DNA analysis).
Every sample was placed in a paper envelope and
dried for five days at 70 °C in a laboratory drier, then
washed through a 0.5 mm-mesh sieve and redried.

Prey species were identified using hair identification
keys (Debrot et al. 1982, Pucek 1984, Teerink 1991, De
Marinis & Asprea 2006) and compared with reference
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material. The composition of food was expressed as:
1) the percentage of occurrence — the percentage of
scats containing different prey species relative to
the total number of scats, and 2) the percentage of
biomass — the percentage of biomass of a particular
food item relative to the total biomass consumed by
wolves. The biomass of food items was calculated by
multiplying the weight of prey remains identified
in scats by the following coefficients of digestibility:
ungulates (118), medium-sized mammals (50), small
rodents and insectivores (23), plant material (4)
(Jedrzejewska & Jedrzejewski 1998).

Levins’ (1968) formula was applied to estimate the
breadth of the wolf food niche:

_ 1
Zp;

where pi is the contribution of group i of wolf prey
to the total biomass of food consumed by wolves.
Identified wolf prey was classified into the following
groups: 1) wild ungulates, 2) domestic animals, 3)
medium-sized wild mammals, and 4) others (e.g.
small mammals, plants, etc.). Therefore, the B index
could range from 1 (strong specialisation on one
prey group) to 4 (opportunistic, preying on all prey
groups).

The similarity of diet composition was calculated
between spring-summer (April-September, n = 68
scats) and autumn-winter (October-March, n=234) in
2017-2020 and between two study periods 2001-2002
(Jedrzejewski et al. 2012) and 2017-2020 (this study).
The seasonal differences in wolf diet were analysed
only for 2017-2020, as data for 2001-2002 were
insufficient. The calculation was based on two levels:
1) general food groups (wild ungulates, domestic
animals, medium-sized wild mammals, and others),
and 2) ungulate species (moose, red deer, roe deer,
fallow deer and wild boar). The species structure of
wild ungulates eaten by wolves was assessed based
on the proportion of consumed biomass. In cases of
the category “Cervidae undetermined”, proportions
of given cervid species (red deer, roe deer, fallow
deer and moose) in the whole sample were
determined based on proportions of these species
among accurately identified samples. Pianka’s (1973)
formula was applied to calculate diet similarity:

a;= Zp,, > ija) <[(Zp,7) * (Zp;az)]71/2

where a, is the degree of similarity of food
composition between the first (i) and second (j) time
period, p, is the contribution of prey category a in the
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total biomass of prey consumed by wolves in the first
time period, p, is the contribution of prey category
a in the total biomass of prey consumed by wolves
in the second period. To calculate Pianka’s index, we
used the software TimeOverlap 1.0., which employs
a randomisation algorithm to calculate the amount of
overlap of each group of randomised distributions
for each iteration. The significance is determined by
comparing randomised overlap values to the amount
of empirical overlap (Castro-Arellano et al. 2010). We
used 10,000 iterations to generate null distributions
and considered significance at a = 0.05.

For wild ungulates, the selectivity index D was
assessed utilising the formula of Jacobs (1974):

r-p
Cr+p-2rp

where r is the fraction of a species in the wolf diet
and p is the fraction of that species in the ungulate
community. Selectivity index D range from -1
(minimum negative selection) to 1 (maximum positive
selection). Species structure of wild ungulates eaten
by wolves was assessed based on the proportion of
their occurrence in scats. The occurrence of a given
species in a scat was treated as one specimen. In
cases where we were unable to accurately classify
cervid species (“Cervidae undetermined” category),
proportions of given cervid species (red deer, roe
deer, fallow deer and moose) in the whole sample
were determined based on the proportions of these
species among accurately identified samples. The
structure of ungulate communities in the study area
was estimated using data on game inventories for
2017-2020 provided by the Roztocze National Park
and hunting grounds no. 277, 278, 279, 280, 281, 295,
296, 297, 306 and 319 published in the Forest Data
Bank (State Forests 2021), while for 2001-2002, it
was obtained from Jedrzejewski et al. (2012). Official
data on ungulate numbers are derived from various
methods of censuses, including winter tracking
after a fresh snowfall, drive counts and year-round
observations (Wawrzyniak et al. 2010).

Results

Grey wolves inhabiting the Roztocze and Solska
Forest primarily prey on wild ungulates, comprising
96.5% and 96.7% consumed biomass in 2001-2002 and
2017-2020, respectively (Table 1). The roe deer was
the most important prey, which made up 57.8% of the
biomass consumed in 2001-2002 and 49.2% in 2017-
2020. Between the two study periods, consumption
of roe deer and red deer slightly decreased. However,
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Table 1. Wolf diet in the Roztocze and Solska Forest in 2001-2002 (Jedrzejewski et al. 2012) and 2017-2020 (this study). %0: percentage
of occurrence in scats, %B: percentage of total biomass consumed. (+) Contribution to diet < 0.05%.

Food item 2001-2002 2017-2020

%B %O %B %O
Red deer Cervus elaphus 19.5 15.5 159 13.6
Roe deer Capreolus capreolus 57.8 51.2 49.2 43.4
Fallow deer Dama dama - - 29 3.0
Moose Alces alces - - 0.3 0.7
Undetermined cervids 13.4 27.4 2.3 6.0
Wild boar Sus scrofa 5.8 17.9 26.1 34.4
Wild ungulates total 96.5 97.6 96.7 96.4
European hare Lepus europaeus 0.8 24 1.0 1.7
Red fox Vulpes vulpes - - 0.4 0.3
European beaver Castor fiber - - 0.8 1.3
Medium-sized mammals total 0.8 24 2.2 3.3
Domestic dog Canis lupus familiaris 21 4.8 1.1 1.3
Cattle 0.6 1.2 - -
Domestic animals total 2.7 6.0 1.1 1.3
Small rodents + 6.0 + 0.7
Birds + 1.2 - -
Plant material + 34.5 + 14.9
Plastic, rope - - 0.0 0.7
Number of scats analysed 84 302
Biomass of food consumed (kg) 160.0 327.6

the opposite trend was recorded for wild boar, with
the biomass of this species consumed by wolves being
four times higher in 2017-2020 than two decades
earlier. Both moose and fallow deer were recorded in
the wolf diet only in 2017-2020 (Table 1).

Among medium-sized mammals, only European
hare reached ca. 1% of the consumed biomass in both
study periods, while red fox and Eurasian beaver
were sporadically eaten only in 2017-2020 (Table 1).
Domestic dogs comprised 2.1% consumed biomass
in 2001-2002 and only 1.1% in 2017-2020. Livestock —
exclusively cattle — was consumed only in 2001-2002
and constituted 0.8% of the biomass consumed. The
biomass of other food items, such as small rodents or
birds, was negligible (Table 1).

The breadth of the wolf diet was very narrow
and identical in both study periods (B = 1.07). The
similarity of diet composition between the two study
periods was high when four general food categories
were considered (a =0.999) and when only ungulates
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were considered (a = 0.930). The breadth of the
food niche was narrow in both spring-summer and
autumn-winter (B = 1.09 and B = 1.07, respectively)
(Table 2). Similarity of diet composition was high
(a =0.999) for general food categories but moderate
(a=0.710) for ungulates.

From 2001-2002 the wild ungulate community in the
Roztocze and Solska Forest consisted of four species:
moose (0.3%), red deer (24.0%), roe deer (64.7%) and
wild boar (11.0%), while in 2017-2020 it consisted of
five species: moose (7.5%), red deer (28.8%), fallow
deer (0.8%), roe deer (52.7%) and wild boar (10.1%).
Jacob’s selectivity indexes (D) revealed that wolves
in 2001-2002 positively selected wild boar (D =0.213),
preyed on roe deer proportionally to its occurrence in
the environment (D = 0.004), and avoided, although
to a different extent, moose (D = -1.0), and red
deer (D = -0.144). In 2017-2020, however, wolves
positively select wild boar (D =0.710) and fallow deer
(D =0.588), and avoided moose (D =-0.862), red deer
(D =-0.446) and roe deer (D =-0.193).
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Table 2. Comparison of the wolf diet in the Roztocze and Solska Forest in spring-summer (April-September) and autumn-winter (October-
March) seasons, 2017-2020. %O: percentage of occurrence in scats, %B: percentage of total biomass consumed. (+) Contribution

to diet < 0.05%.

Spring-summer

Autumn-winter

Food item

%B %O %B %0
Red deer Cervus elaphus 28.3 17.6 13.1 10.7
Roe deer Capreolus capreolus 19.7 17.6 55.9 50.9
Fallow deer Dama dama - - 3.5 3.8
Moose Alces alces 1.5 29 - -
Undetermined cervids 2.3 7.4 2.3 5.6
Wild boar Sus scrofa 43.9 50.0 22.0 29.9
Wild ungulates total 95.7 98.5 96.8 95.7
European hare Lepus europaeus 1.6 29 0.9 1.3
Red fox Vulpes vulpes - - 0.5 0.4
European beaver Castor fiber 2.6 29 0.4 0.9
Medium-sized mammals total 4.2 5.8 1.8 2.6
Domestic dog Canis lupus familiaris - - 1.4 1.7
Domestic animals total - - 1.4 1.7
Small rodents + 1.5 + 0.4
Plant material 0.1 19.1 + 13.7
Plastic, rope - - - 0.9
Number of scats analysed 68 234

Biomass of food consumed (kg)

61.0 266.6

Discussion

The grey wolf is an opportunistic predator displaying
extensive dietary plasticity. Although it preys mainly
on wild ungulates across its range, the wolf frequently
supplements its diet with smaller vertebrates and
even plant material (Zlatanova et al. 2014, Newsome
et al. 2016, Homkes et al. 2020). Moreover, numerous
studies demonstrated temporal and spatial changes
in food habits (Meriggi et al. 2011, Lafferty et al. 2014,
Lodberg-Holm et al. 2021). In Central Europe, wolves
primarily hunt medium and small wild ungulates
(i.e. red deer, roe deer and wild boar) but avoid large
ungulate species such as moose and European bison
(Jedrzejewski et al. 2012). Regionally, however, the
Eurasian beaver became one of the most important
food items in the wolf diet (Spinkyté-Backaitiené &
Pételis 2012, Sidorovich et al. 2017, Mystajek et al.
2019, 2021).

Our study in the Roztocze and Solska Forest revealed
stability in wolf food habits, as they focused on wild
ungulates in two study periods over two decades.
However, changes in the species composition of
wild ungulates in the wolf diet were recorded, i.e. a
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decrease in red deer and roe deer and an increase in
wild boar, as well as a preference of wolves for wild
boar; this pattern is unexpected, considering earlier
studies; red deer were thought to be the preferred
prey of wolves in Central and East Europe (Okarma
1995). Moreover, based on long-term data from the
Bialowieza Forest (north-east Poland), Jedrzejewski
et al. (2000) suggested that with an increase in red
deer density, wolves hunt less roe deer and wild
boar. In our study area, the red deer population
showed a three-fold increase over the first two
decades of the 21 century (Central Statistical Office
2021), though it was not accompanied by an increase
in the share of this ungulate in the wolf diet. A similar
pattern was recorded in the eastern part of the Polish
Carpathians, where in 1989-1992, roe deer were eaten
less frequently than red deer (Smietana & Klimek
1993), while in 2013-2014, the opposite situation
was recorded (Gorzelewska et al. 2017). These
observations, along with several other studies, reveal
the dominance of roe deer in the wolf diet over red
deer in Central Europe (Nowak et al. 2011, Wagner
et al. 2012, Mystajek et al. 2019, 2021) despite a high
abundance of red deer (Central Statistical Office
2021). These findings prompt a rethink of previously
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proposed (Okarma 1995, Jedrzejewski et al. 2012)
patterns of wolf preferences for red deer.

In the Roztocze and Solska Forest, wolves have
shown selection towards fallow deer, which is
an alien species introduced for hunting purposes
(Glowacinski et al. 2011). Despite its competition with
native cervids (Focardi et al. 2006, Dolman & Wiaber
2008, Obidzinski et al. 2013), this species has not been
listed as an invasive alien species in Poland, and the
introduction of fallow deer is continued in different
regions of the country (Kopij et al. 2017). Wolves may
help to eliminate this alien species, but the growing
popularity of this species as game, and the behaviour
of hunters to increase its range and numbers, makes
this goal unlikely.

Wild boar were rarely positively selected from the
ungulate community in Central Europe (Jedrzejewski
et al. 2012), except for some parts of the Carpathians
(Lanszki et al. 2012, Sin et al. 2019). This species,
however, is an essential and often dominant part of
the wolf diet in southern Europe (Nores et al. 2008,
Meriggi et al. 2011, Mori et al. 2017, Dolapchiev
et al. 2022). Wild boar are a sociable, conspicuous
and locally abundant species, readily detectable
to a predator (Mori et al. 2017). Mech et al. (2015)
considered wild boar as rather difficult prey for
wolves, but recent studies have shown that wolves
prey mainly on young individuals, especially piglets,
which are easier to capture (Nores et al. 2008). It is also
supported by our observations of a high proportion
of wild boar in the wolf diet in spring-summer when
piglets are abundant. Moreover, an increase of wild
boar in the wolf diet in the Roztocze and Solska
Forest coincided with an outbreak of the African
Swine Disease (ASF) in this area (Wozniakowski
et al. 2021). ASF causes high wild boar mortality,
and wolves may not only easily kill individuals
weakened by the disease but also consume carcasses
of dead individuals. A recent study (Szewczyk et
al. 2021a) showed that the utilisation of carcasses
of wild boar infected by the ASF virus should be
considered a valuable ecosystem service provided
by wolves.

Contrary to other studies on the food habits of wolves
from the Baltic subpopulation, which indicated
the importance of the Eurasian beaver as a prey
alternative to ungulates (Jedrzejewski et al. 2012,
Spinkyté-Backaitiené & Pételis 2012, Sidorovich et
al. 2017, Mystajek et al. 2021), consumption of this
species by wolves inhabiting the Roztocze and Solska
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Forest was low. The abundance of the Eurasian
beaver in our study area, however, is much lower
than in north-eastern Europe (Halley et al. 2021), and
in southern Poland this species does not occur in the
wolf diet (Nowak et al. 2005, Gorzelewska et al. 2017,
Mystajek et al. 2021).

Wolves in the Roztocze and Solska Forest rarely prey
on livestock, and this pattern was visible for both
study periods. Overall, the proportion of livestock
in the wolf diet in Poland varies enormously, both
spatially and temporarily (Smietana & Klimek 1993,
Nowak et al. 2005, 2011, Jedrzejewski et al. 2012,
Gorzelewska et al. 2017), and is significantly affected
by the implementation of proper livestock protection
measures (Nowak et al. 2005). However, domestic
dogs were consumed in 2001-2002 and 2017-2020
in our study area. The killing of dogs by wolves is
considered a significant source of conflict between
predators and humans (Bassi et al. 2021, Iliopoulos
et al. 2021). Nonetheless, free-ranging dogs are
abundant in natural habitats across Poland, being
important predators of wild species, including game
animals and livestock (Krauze-Gryz & Gryz 2014,
Wierzbowska et al. 2016). Thus wolf predation on
dogs may be seen as having a conservation benefit
for native species in local Natura 2000 sites (O'Bryan
et al. 2018).

In south-eastern Poland, the grey wolf co-exists with
the Eurasian lynx, which also hunts wild ungulates.
In contrast to wolves, which kill a large variety of
prey species, the lynx preys almost exclusively on roe
deer (Mystajek et al. 2022). This species is the most
abundant ungulate in Poland, and its population is
steadily increasing (Central Statistical Office 2021);
therefore, potential wolf-lynx competition over prey
is unlikely (Schmidt et al. 2009).

Our study confirmed that wolves in south-eastern
Poland rely mainly on wild ungulates for prey and
only occasionally kill domestic ungulates. Taking into
consideration the rich food base, i.e. numerous and
increasing populations of wild ungulates (Central
Statistical Office 2021), rare incidents of livestock
depredation, and availability of large patches of
suitable habitats (Jedrzejewski et al. 2005, 2008, Huck
et al. 2010), the persistence of wolves in the Roztocze
and Solska Forest is so far secure. This situation will
aid in keeping a favourable conservation status of
the wolf in the local Natura 2000 sites, where this
species is one of the conservation targets (Diserens et
al. 2017).
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