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a  b  s  t  r  a  c  t

Extensive  sheep  grazing  in the West  Carpathians  is  a very  important  management  tool  for  the  protection
of  the traditional  landscape  character  of the  Central  European  countryside,  as  well  as  providing  biolog-
ically  valuable  habitats  of  pastures  and  meadows.  In this  paper  we  describe  the  main  characteristics  of
sheep  farming  in the  Beskydy  region  and  test  the hypothesis  that large  carnivores  are  a limiting  factor
for  sheep  grazing  management  of  landscapes  in this  region,  the  only  area  of the  Czech  Republic  where
all  three  species  of  large  European  carnivores  – the Eurasian  lynx  (Lynx  lynx),  grey  wolf  (Canis  lupus)
and  brown  bear  (Ursus  arctos)  – occur.  Data  obtained  from  the  monitoring  of  large  carnivores  and  a
questionnaire-based  survey  of  the  perspective  of  sheep  farmers  in  the  Beskydy  region  were  analysed.
Although  the  lynx  is the  most  abundant  large  predator  within the  study  area,  the  highest  number  of
attacks  on  sheep  was  attributed  to wolves.  However,  the  annual  frequency  of  attacks  was  very  low  and,
moreover,  an  important  number  of the attacks  could  have  been  committed  by dogs  rather  than  wolves.
From  the  perspective  of  sheep  breeders,  the  major  economic  factor  is  a  low  consumer  demand  for  sheep
products,  and not  the  presence  of large  carnivores.  However  farmers  expressed  a view that  some  level of
safeguarding  was  needed  and  this  should  come  in the  form  of financial  compensation  for  damage  result-

ing  from  attacks  on sheep  by  large  predators  and  a  modification  of  the  current  system  of  agricultural
subsidies.  Subsidies  for sheep  breeders  should  respect  the  regional  specifics  including  the risk  arising
from  the  presence  of  large  carnivores  and  provide  support  for  active  measures  to  protect  the  livestock
against  them.  Regarding  the  protection  of  populations  of  large  carnivores  in the  Beskydy  Mountains,  it
will  be  necessary  to continue  to  monitor  their presence.

© 2014  Elsevier  GmbH.  All  rights  reserved.
ntroduction

In the cultural landscape of Central Europe, sheep breeding
as traditionally been an important way of farming, which still
elps maintain the typical character of foothill and mountain
reas (Halladay & Gilmour 1995). Extensive sheep grazing also
ontributes significantly to preserving the non-forest biotopes of
astures and meadows that facilitate high gamma-biodiversity in

he landscape (Metera et al. 2010). However, sheep farming has
early disappeared from many areas of Central Europe during
ecent decades (Martinát et al. 2008; Niznikowski et al. 2006). A

∗ Corresponding author. Tel.: +420 775075310.
E-mail address: kov.petr@seznam.cz (P. Kovařík).

ttp://dx.doi.org/10.1016/j.jnc.2014.06.001
617-1381/© 2014 Elsevier GmbH. All rights reserved.
reduction or removal of sheep grazing in the Czech Republic will
lead to the further degradation of valuable grassland biotopes and
the disappearance of a wide range of habitats of rare plant and ani-
mal  species of European importance (Chytrý et al. 2010; Krahulec
et al. 2001).

One of the regions in the Czech Republic which still preserves
the traditional landscape character and high biodiversity owed to
sheep grazing (and other livestock) are the Beskydy Mountains, sit-
uated at the edge of the West Carpathians (Weissmannová 2004).
The Beskydy Mountains are also the only region in the Czech
Republic where it is possible to come across all three species of

European large carnivores – the Eurasian lynx (Lynx lynx), grey wolf
(Canis lupus) and brown bear (Ursus arctos)  – which pose an ele-
ment of risk to the livestock (Kaczensky 1996). All three species
cause a small degree of loss of domestic animals, but the extent of

dx.doi.org/10.1016/j.jnc.2014.06.001
http://www.sciencedirect.com/science/journal/16171381
http://www.elsevier.de/jnc
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jnc.2014.06.001&domain=pdf
mailto:kov.petr@seznam.cz
dx.doi.org/10.1016/j.jnc.2014.06.001
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Table  1
Number of registered farms dealing with sheep and goat breeding and the number
of farmed animals within the districts of Vsetín, Nový Jičín and Frýdek-Místek in
2011 (source: database of Ministry of Agriculture of the Czech Republic); territorial
part  of each district covered by PLA Beskydy (source: Czech Statistical Office).

District Vsetín Nový Jičín Frýdek-Místek Total

Number of farms 578 400 792 1770
Sheep 9171 3758 6967 19896
Goats 680 376 508 1564
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Total number of animals 9851 4134 7475 21460
Part of district in PLA (%) 55 7 43 37

epredation varies in relation to local conditions (Kaczensky 1996;
wenson & Andrén 2005). Also the attitude of people towards large
arnivores is variable, but very often negative (Kaltenborn et al.
999). The risk of predation on domestic ungulates could be influ-
nced by the abundance of carnivores (Kaartinen et al. 2009) and
y the abundance and accessibility of livestock in a certain region
Meriggi & Lovari 1996). Although the existence of large carnivores
n the Beskydy region is a long-term topic of discussion between
onservationists and sheep breeders (Pavelka & Trezner 2001),
here is currently no available research to help evaluate the rela-
ionship between sheep farming, the existence of large carnivore
nd attitudes of sheep breeders as key stakeholders.

In this paper we describe the main characteristics of sheep
arming in the Beskydy region and test the hypothesis that large
arnivores are a limiting factor for sheep grazing management of
ocal landscapes. We  attempt to answer four main questions, these
re: (1) what is the state of sheep farming in the Beskydy region; (2)
hat is the abundance of large carnivores in the Beskydy region;

3) what is the frequency of attacks on farmed sheep by carnivores;
nd (4) what do sheep farmers consider to be the limiting factors
or sheep breeding and do they include large carnivores? Subse-
uently, we considered the limits of long-term maintenance of
heep grazing management in the Beskydy Mountains and offer
ossible solutions to conflicts between sheep farmers and large
arnivores.

ethods

tudy area

The research was performed in the Beskydy Mountains (Czech
epublic, 49◦27′N, 18◦21′E), primarily in the area situated within
he boundaries of Beskydy Protected Landscape Area (PLA) (see
ig. 1). Beskydy PLA (1160 km2) is the largest PLA in the Czech
epublic and belongs to the districts of Vsetín, Frýdek-Místek and
ový Jičín (Table 1). The Beskydy Mountains form part of the Outer
estern Carpathians and comprise the Moravian-Silesian Beskids

ange, the Vsetínské vrchy Range and the Moravian part of the
avorníky Range. The altitude is 350–1323 m a.s.l. and the land
s characterised by a high diversity of habitats – various types of

orests, ridge-top meadows and pastures together with hamlets
cattered throughout the area (Demek 1987; Weissmannová 2004).
any rare plant and animal species occur here (Weissmannová

004), including large carnivores – the Eurasian lynx (Lynx lynx),

able 2
ccurrence of large carnivores in the Beskydy Mountains (indices of wolf, lynx and bear p
0  × 10 km EEA squares.

Year 2003 2004 2005 2006 

Wolf 3 3 5 4 

Eurasian lynx 14 18 20 29 

Brown bear 0 0 1 1 

Monitoring intensity 76 104 209 232 

Monitored area (km2) 1600 1600 1800 2300 
nservation 22 (2014) 479–486

grey wolf (Canis lupus) and brown bear (Ursus arctos). The Beskydy
region is one of the two most important areas of lynx occurrence in
the Czech Republic and it is the only region in the Czech Republic
where wolves and bears occur simultaneously (Anděra & Červený
2009). However, it represents only a border area of regular wolf and
bear occurrence and their presence at this western border of the
Carpathians is variable (Anděra & Červený 2009; Bartošová 1998;
Červený & Koubek 2003).

Data collection and analysis

The exact number of farms or sheep bred within the study area
is currently unknown but it is possible to obtain an approximate
number based on the extent of sheep breeding using official figures
of registered farms from selected districts of Vsetín, Nový Jičín and
Frýdek-Místek. This data was obtained in 2012 from the database
of the Ministry of Agriculture of the Czech Republic.

Data on the occurrence and abundance trends of large carnivores
(Eurasian lynx, grey wolf and brown bear) in the Beskydy stems
from the data collected through the field monitoring of large carni-
vores carried out by experts and volunteers in Beskydy PLA (Kutal
& Bláha 2008). In 2003–2011, the presence of large carnivores was
detected mainly by snow-tracking sessions, taking place across
selected parts of the study area. At other times without snow cover,
only footprints in mud  and scat on forest roads were recorded. Dur-
ing the time of continuous snow cover, animals were backtracked
when possible (Jedrzejewska et al. 1996; Smietana & Wajda 1997;
Swenson & Wikan 1996). Due to the voluntary nature of field work
in the mountainous area, no regular transects were set and also the
number of walked trails in the area covered by monitoring changed
over the study period. Therefore, a system of monitoring inten-
sity was  also taken into account. We  used the 10 × 10 km European
Environment Agency (EEA) grid system for the evaluation of mon-
itoring intensity and species occurrence. A square was  considered
to be covered by monitoring, if it was  crossed at least 12 walking
transects for a minimum length of 2 km during the study period.
Monitoring intensity was  expressed either as the total number of
trails in different squares conducted in different days (“square-
days”, Table 2) or as the number of trails crossing a square (Fig. 4).
In both cases additional trails crossing a square within the same day
were excluded to avoid double counting of parts of trails walked by
more than one group during same day. Because some trails crossed
more than one square, a total number of 1851 walked trails resulted
in 2382 square-days. The size of the monitored area was  calculated
as an area of squares monitored each year (Table 2). The reliable
data of large carnivore signs were included in the analysis. We  used
indices of carnivores’ signs found in different days and different
squares – how many square-days were “positive” in terms of large
carnivore occurrence. The correlation between monitoring inten-
sity and species occurrence in individual squares in each year was
calculated using Spearman correlation coefficient.

All three species of large carnivores in the Beskydy Mountains

are protected by the Nature and Landscape Protection Act and sheep
farmers are entitled to financial compensation for damage caused
by large carnivores (Stejskal 2006). Registered data documenting
the cases of attacks on sheep by large carnivores from 2001, as well

resence), monitoring intensity (number of square-days) and the area monitored in

2007 2008 2009 2010 2011

7 8 4 4 0
23 41 35 53 73

3 3 2 2 0
250 276 393 343 499

2400 2300 2400 2300 2400
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Beskydy were over 50 years of age (Fig. 2). Young people under 30
were absent and people aged 30–50 represented only 17% of farm-
ers. The analysis of educational attainment (Fig. 3) indicated that
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Fig. 1. Study a

s compensation to sheep farmers were obtained from databases
f regional authorities in the Moravian-Silesian Region (hereinafter
eferred to as MSR) and the Zlín Region (hereinafter referred to as
R), and from unpublished archival data of the Administration of
eskydy PLA.

In order to test whether large carnivores are a limiting factor
or sheep breeding in the Beskydy region, a questionnaire-based
urvey involving a representative sample of 112 individual sheep
armers was completed. The survey was conducted over a period
f four months, from February to May  2012. In order to obtain
nbiased data, we concentrated on dichotomous fact-finding items
hen designing the questionnaires, whereas the items identifying

he views and attitudes of respondents were constructed as so-
alled masked questions (Peers 1996). Interviews were conducted
ocally with questionnaires completed at the respondents place of
esidence, by the interviewer.

To determine a reliability degree of questionnaire-based sur-
ey results, we applied a method based on a comparison of results
btained in two equal samples which originated as a representative
election from the basic sample (Howell 2009; Rosner 2011). The
oncordance rate (overlap) between the responses of respondents
n both randomly generated samples was expressed using Cohen’s
oefficient (Cohen 1960; Cohen et al. 2007). The calculated value
0.812) can be considered satisfactory in terms of concordance and
he value of the standardised normal variable (6.21) indicates a sta-
istically significant concordance between respondent answers at
he significance level of 0.01.

esults

urrent status of sheep breeding in the Beskydy Mountains
Within the entire area of the three selected districts (Vsetín,
ový Jičín and Frýdek-Místek), a total of 19 896 sheep were held
n 1770 farms. Each farm was registered officially as per December
LA Beskydy).

31, 2011 (Table 1). The largest number of farms (792) was  registered
in the district of Frýdek-Místek, while most sheep were kept in the
district of Vsetín (9 171 sheep which accounted for 46% of the total
number of sheep kept in the area).

According to the questionnaire-based survey results, the num-
ber of sheep farmed varied from 11 to 50 sheep per breeder (64%),
far less breeders owned 1–10 sheep (24%) or more than 50 sheep
(12%). The area of managed pastures per farmer ranged from 1
to 204 hectares. Most of the sheep farmers (71%) managed less
than 10 ha of pastures, only 17% of farmers managed 11–20 ha, and
12% of farmers managed more than 20 ha. The questionnaire-based
survey results showed that 83% of current sheep farmers in the
< 31 31-40 41-50 51-60 61-70 > 70 

Age (years)  

Fig. 2. Age structure of sheep farmers in the Beskydy area (n = 112).
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Fig. 4. Map of the occurrence rate of the wolf (Canis lupus) (a) and the Eurasian lynx
(Lynx lynx) (b) in the Beskydy Mountains in 2003–2011 (the size of black circles
corresponds to the number of the records of wolves 0–12 and lynxes 1–46); the
Educa tion

ig. 3. Educational structure of sheep farmers in the Beskydy region (n = 112).

lmost half of the sheep farmers had only basic education and only
% of them had university education.

resence of large carnivores in the Beskydy Mountains

rey wolf (Canis lupus)
Offical monitoring of the presence of wolves started in 2003.

ince this time, the occurrence of wolves in the Beskydy area was
onsidered to be sporadic and probably limited to only a few indi-
idual wolves or small groups of wolves straying into Beskydy from
lovakia or Poland (Table 2). Observed sightings of their occurrence
ere scattered throughout the Beskydy area except for the bor-
er with Slovakia around Little and Great Javorník (Fig. 4a), where
olves were repeatedly detected in 2007.

urasian lynx (Lynx lynx)
The Eurasian lynx was recorded as the most abundant of the

hree studied species of large carnivores occurring in the Beskydy
egion. A persisting lynx population continues to exist in this terri-
ory (Table 2). The indices of lynx observations grew steadily from
003 until 2011 but this growth was probably mainly caused by

ncreased monitoring intensity (R = 0.534, p = 0.05). Lynxes were
etected throughout a large part of monitored area (Fig. 4b).

rown bear (Ursus arctos)
Since 2003, the occurrence of brown bear in the Beskydy Moun-

ains was exceptional. The number of bear detections for the whole
onitoring period ranged from 0 to 3 per year (Table 2). Thus, the

umber of bears in the Beskydy Mountains (and the entire Czech
epublic) has probably been minimal (close to zero) since 2003.
ith regard to the possibility of bear attacks on farmed sheep in

he Beskydy, the occurrence of bears was negligible.

onflicts between large carnivores and sheep breeding

Over the entire monitored period (2001–2012), sheep were the
ost likely target of attacks by large carnivores (91.8%), whereas

here was only a small percentage of recorded attacks on goats
3.5%) and calves (4.7%). The number of attacks by large carni-
ores on farmed sheep in the Beskydy strongly varied between
ndividual years and ranged from 0 to 16 cases per year (Fig. 5).

he number of wolf attacks per year decreased significantly dur-
ng the period 2001–2012 (r = −0.62, p = 0.03). This decrease was
videnced by a distinct decrease in the district of Frýdek-Místek
r = −0.80, p = 0.002), whereas in the district of Vsetín there was
size of grey circles corresponds to monitoring intensity in the individual mapping
squares (12–257 visits).

no significant trend (r = 0.01, p = 0.97). The total number of sheep
attacked within the monitored period ranged from 0 (2009) to 58
(2004) per year; an average of 16.3 (±14.5) sheep were attacked
each year.

The importance of the three species of carnivores in terms of
damage caused to farmed sheep differed strongly (Table 3). Accord-
ing to MSR  and ZR databases, the greatest damage to farmed sheep
was caused by wolves (93.7% of attacks on sheep by large carni-

vores). Eurasian lynx, although being clearly the most abundant
large carnivore in the Beskydy Mountains, was identified as the
attacker in only one case (1.3%, see Fig. 5). Brown bear was also
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Table  3
Number of reported attacks on farmed sheep in the Beskydy region during the period from 2001 to 2012 by attacking carnivores and by single districts.

Attacking carnivore Number of attacks by district Total number of attacks Number of attacked sheep by district Total number of attacked sheep

Vsetín Frýdek-Místek Nový Jičín Vsetín Frýdek-Místek Nový Jičín

Wolf 41 32 1 74 111 78 1 190
Eurasian lynx 1 0 0 1 2 0 0 2
Brown  bear 3 1 0 4 3 1 0 4
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Total  45 33 1 79 

elatively rare attacker – only four attacks upon domestic animals
5.0%) were registered.

Most attacks on sheep were recorded in two  regions: the
oravskolezské Beskydy located in Frýdek-Místek district (41.8%

ttacks); and, the Vsetínské Hills and Javorníky hills in Vsetín dis-
rict (56.9%). Only one attack was recorded in the district of Nový
ičín (1.3%).

The comparison between the total number of attacks on sheep
y large carnivores (79) with the total number of farms in the area of
rýdek-Místek and Vsetín (1370) districts and the total number of
armed animals (16,138) shows that attacks were recorded in only
.48% of farms in the region per year (5.8% of farms per 12 year
onitoring period). The average number of attacked animals per

ear (16.3) represents 0.1% of the total number of farmed animals
n the region.

heep breeding in the Beskydy area in the context of the presence
f large carnivores as viewed by farmers

Within the questionnaire-based survey, most farmers (90%)
ndicated that sheep breeding in the Beskydy region is currently
neconomic and without profit. The respondents mentioned the
ollowing three major negative economic factors (in order of their
elative importance): (1) low purchase prices of sheep products;
2) little demand for these products; and, (3) the distance of sheep-
reeding sites from slaughterhouses (often more than 50 km). The
resence of large carnivores was described as a fourth negative
actor affecting the economics of sheep breeding.

Sheep breeding was mostly regarded as a side interest of farm-
rs (73% of respondents); they bred sheep mainly because of family
radition, for their own  use or as a hobby. Almost two thirds of the
espondents failed to answer the question regarding the minimum

equired acreage for grazing sheep to make their breeding econom-
cally profitable. A minimum number of 14 sheep per farmer was
onsidered to be a key economic issue to maintain breeding (76% of
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ig. 5. Frequency of reported and compensated attacks by large carnivores on
heep within the Beskydy region (source: MSR  and ZR databases, Administration
f  Beskydy PLA database).
116 79 1 196

respondents) – lower numbers of sheep per farmer do not provide
subsidies.

Most sheep breeders in the Beskydy region (79%) used flat sub-
sidies for sheep breeding (national additional top-up payments –
per livestock unit) and for management of agricultural land reg-
istered per applicant in a public register of land (SAPS payment –
per area). Sheep farmers were provided with these subsidies in a
uniform manner throughout the Czech Republic, regardless of the
specific conditions of the breeding site. The fact that the presence of
large carnivores was not taken into account and that active meas-
ures to protect sheep against attacks by large predators were not
financially supported was  felt by the majority of respondents (92%)
to disadvantage farmers in the Beskydy region.

In addition to agricultural subsidy programmes and under cer-
tain conditions, some sheep farmers might also obtain funds to
support sheep breeding within the landscape-shaping programmes
of the Ministry of Environment (namely the Landscape cultivation
programme and Programme for restoring natural landscape func-
tions). Nevertheless, financial resources in the landscape-shaping
programmes were directed solely for the purpose of the support
of land maintenance in the most ecologically valuable parts of the
Beskydy Mountains and most respondents (88%) stated that they
cannot acquire this financial contribution because the respective
areas are located beyond their farms.

According to the questionnaire-based survey results, the atti-
tude of sheep breeders towards the presence of large carnivores
was negative. Most farmers were concerned by the occurrence of
large carnivores (43% of respondents) or took the position of “when
they are not here, I do not mind” (23% of respondents). A smaller
portion of respondents (23%) did not object to large carnivores and
only a few respondents (7%) enjoyed their presence (Fig. 6). Most
sheep breeders (66%) agreed with the statement that the presence
of large carnivores poses a real danger to sheep.

Many respondents (47%) were convinced that the optimum
solution to attacks on farmed sheep by large carnivores should be
in the form of financial compensation for livestock losses. More
than 43% of farmers would solve this problem by eradicating the
large carnivores and only 20% of them consider better technical and
organisational measures for the protection of sheep herds against
possible attacks to be the optimal solution.

A small portion of respondents (23%) did not know any techni-
cal and organisational measures for the protection of sheep herds,
however, most farmers (77%) did. As regards particular measures,
they prefered electric fences (57%), trained herding dogs (47%) and
enclosing the farmed sheep in secured facilities at night (23%).

Discussion

Sheep farming in the Beskydy region
The obtained data suggests that traditional sheep farming is
still practised in large numbers in the Beskydy region. However,
from the perspective of farmers, sheep breeding in the Beskydy
region is not economically profitable and the interest in sheep
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Fig. 6. Attitude of sheep farmers towards the occurrence of large carnivores in the
Beskydy region (n = 112). Categorization of attitudes: (1) positive (the breeder is
pleased by the occurrence of carnivores in the region), (2) neutral (the breeder does
not care about the occurrence of carnivores in the region), (3) conditionally neu-
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ral  (the breeder does not care as long as the predators are not close), (4) negative
the breeder is bothered by the occurrence of carnivores in the region), (5) without
pinion.

reeding among young people under 30 and people with education
igher than elementary school is currently very small; this state-
ent is sustained also by experience from other European regions

Dýrmundsson 2006). In the relative order of factors that negatively
ffect the economics of sheep breeding in the Beskydy region, low
urchase prices of sheep products, little demand for these prod-
cts and the considerable distance of sheep-breeding sites from
laughterhouses are the most important. The hypothesis that large
arnivores can be a limiting factor for sheep grazing management of
andscape in the Beskydy region was not confirmed – the presence
f large carnivores was mentioned only as insignificant, after cru-
ial economic factors. The results correspond to experience from
ther countries (Berger 2006; Kaczensky 1996).

Sheep breeding should be preserved primarily by support of
ocal sheep products using economic tools (advantage for local
roducts over imported products, subsidies to local breeders, sup-
ort of agritourism etc.), by facilitation of necessary education and

nformation acquisition and by reinforcing the good reputation of
ocal breeders and their products. The importance of sheep graz-
ng for nature conservation in the Beskydy region should be also
ccented and incorporated into the social prestige of farmers (see
e Snoo et al. 2013).

arge carnivores in the Beskydy region and their conflicts with
heep breeding

The economic impact of large carnivores is regarded as low,
s stated by farmers, and this could correspond with the results
f our monitoring exercise of large carnivores and their conflicts
ith sheep breeding. The results indicate that the populations

f wolves and bears in the Beskydy are very low; their indices
uctuated close to zero during the monitoring period and their
ccurrence was probably dependent on migrants from Slovakia.
unc (1998) states that wolves can settle down in the Beskydy only
hen the territories in Slovakia are saturated. According to Kunc

nd Bartošová (2005), poaching of carnivores is also an important
eason for their low population in the Czech Republic and many

nimals were shot in the past (Sajdl 2000), including the first small
opulation of wolves originating in the border area between the
zech Republic and Slovakia in 1995–1996 that subsequently dis-
ppeared in 1997 (Bartošová 1998; Kunc 1998). The lynx showed
nservation 22 (2014) 479–486

a stable occurrence during the study period, and its distribution
throughout the Beskydy area corresponds to the results of previ-
ously published studies (Anděra & Červený 2009; Červený et al.
1996).

The importance of the three species of carnivores in terms of
conflicts with sheep breeding differs and depends on the habits of
the particular species and local husbandry traditions (Kaczensky
1999). The Eurasian lynx, although being clearly the most abun-
dant large carnivore in the Beskydy, attacked domestic animals
only on the rarest of occasions. In other regions, the role of the
lynx in predation on domestic sheep is also less important but the
frequency of attacks is much higher in some regions (Kaczensky
1996), especially in Scandinavia (Odden et al. 2002; Warren &
Mysterud 1990). Brown bears attacked sheep rarely in our study
area but, in contrast to the lynx, this species is very rare in the
Beskydy region. A potential risk for farmed sheep may  be occa-
sionally represented by young or disabled individual bears from
Slovakia (Červený & Koubek 2003). Most attacks were caused by
wolves, or, more precisely, by canids. The dominant role of wolves
in attacks on domestic animals was  also confirmed in other studies
from the Carpathian areas where all three large carnivores reside
(Kaczensky 1996; Nowak & Mysłajek 2004; Rigg et al. 2011). Nev-
ertheless, as the wolf has been very rare in the Beskydy region in
recent years and its population has probably been formed by errant
animals from Slovakia or Poland, the frequency of wolf attacks
on sheep was also very low and during the period 2001–2012 it
declined even further. The decline of wolf attacks seems to be in
concordance with the decline of the occurrence of wolves in the
Beskydy region in recent years (even if intensity of monitoring was
growing) and could be in relation to continuous poaching of large
carnivores and also to the ongoing annual authorisation of hunting
of important parts of the wolf population in Slovakia (Rigg 2007).

Generally, the low numbers of registered attacks on domes-
tic animals in the Beskydy region implies that predation by large
carnivores is of little importance. Similarly, in several European
countries where large carnivores occur, the claims due to preda-
tion represent less than 1% of available livestock (Kaczensky 1996).
Moreover, based on the ten-year field monitoring of this issue, we
conclude that recorded attacks on sheep could be partly caused by
large stray dogs (Ciucci & Boitani 1998). This consideration is also
supported by sheep farmers’ statements – in the questionnaire-
based survey 30% of respondents reported that they experienced
problems with stray dogs endangering their farmed sheep. Distin-
guishing the residential marks of a wolf and a dog of the same size
is often very difficult or, in some cases, even impossible (Anděra
& Horáček 2005; Bang et al. 1974), and confusion between dogs
and wolves therefore cannot be excluded without a genetic evi-
dence (Sundqvist et al. 2008). Wolf-dog hybrids can also be the
source of problems for livestock protection (Randi 2011), but they
were not confirmed during a preliminary genetic study in the West
Carpathians that included our study area (Hulva et al. 2013).

Attitude of farmers towards large carnivores, compensations and
subsidies

Although the frequency of attacks in the period from 2001 to
2012 was  very low, most breeders evaluate the presence of large
carnivores in the Beskydy area as a real threat to sheep. The nega-
tive attitude of farmers towards large carnivores is common also in
other areas in Europe (Graham et al. 2005; Kaltenborn et al. 1999;
Røskaft et al. 2007; Rigg et al. 2011) and increases with the increas-
ing age of farmers and their decreasing educational level (Bjerke

et al. 1998; Røskaft et al. 2007). Important factors supporting the
preservation of sheep breeding in the presence of large carnivores,
as perceived by sheep farmers, include financial compensation
for damage resulting from attacks on sheep by large predators.
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herefore, compensation should be maintained in the future even
hough it has some limitations (Cozza et al. 1996; Montag 2003;
wenson & Andrén 2005) and often does not change the attitude
f people towards the carnivores (Naughton-Treves et al. 2003).

 subsidy for the protection of domestic animals against possible
ttacks by predators (herding dogs, technical measures) could also
e a suitable form of support for farmers in areas with large car-
ivores. The losses caused by large carnivores could be minimised
y preventive measures (guarding dogs, electric fences, enclosing
heep at night etc., see Rigg 2010). Sheep flocks in Slovakia guarded
y dogs were predated 70% less than control flocks without preven-
ive measures (Rigg et al. 2011).

Sheep breeders in the Beskydy region mostly use flat subsidies
or sheep breeding and management of agricultural land; effec-
iveness of landscape-shaping programmes (Landscape cultivation
rogramme and Programme for restoring natural landscape func-
ions) is restricted to the most ecologically valuable parts of the
eskydy Mountains (Zone I of the protected landscape area, nature
eserves and sites of the European system Natura 2000; see Miko &
orovičková 2007) because financial resources in the programmes
re limited. Nevertheless, most farmers stated that they cannot
cquire this financial contribution because the respective areas
re located far from their farms. It has become a big problem for
andscape protection because sheep grazing in these areas was  the

ain method of maintaining active care of non-forests biotopes
Petříček 1999) and it has an irreplaceable role for protection of
he biodiversity (Šarapatka & Niggli 2008; Weissmannová 2004).
he importance of grazing management for meadows and pastures
n the area of Beskydy Mountains was described by Spitzer et al.
2011) with an example of the local population of the critically
ndangered large blue butterfly (Phengaris arion). Termination of
razing and subsequent successional overgrowing of biotopes leads
o the loss of diversity of farmland birds (Št’astný et al. 2004) and
lso threatens a number of other biological species (Benton et al.
003).

Moreover, in principle, biologists agree that solutions for main-
aining the biodiversity of non-forest biotopes has neither been
olved by European agroenvironmental programmes (Kleijn et al.
001) nor organic agriculture (Bengtsson et al. 2005; Hole et al.
005). These programmes may  enable the maintenance of mow-

ng meadows and grazing sheep in the countryside (Bignal &
cCracken 1996) but are administratively configured to support

omogenisation of care for habitats on large areas and thus prevent
he creation of a much needed small landscape mosaic (Ausden
007). From this point of view, the optimum solution for main-
aining biodiversity is to sustain the grazing of sheep (Bignal &

cCracken 1996; Metera et al. 2010) by breeders who unintention-
lly create a diverse mosaic of pasture and hay meadows in various
verlapping stages of grassland development through small-scale
andscape management (Weibull et al. 2000, 2003).

onclusions

The occurrence of large carnivores, especially of the most impor-
ant species – the grey wolf, is sporadic in the Beskydy region and
he attacks on sheep by carnivores are even rarer. In comparison to
he number of attacks with the total number of farms and farmed
nimals shows that the occurrence of large carnivores is a minor
roblem for sheep grazing. The economic sustainability of sheep
reeding is a more important issue for the farmers. Because sheep
razing has an essential role in the protection of biodiversity of

he Carpathian landscape, local sheep farmers and their products
hould be supported using economic tools and appropriate educa-
ion. Besides, it is still important to maintain general measures to
upport grazing in important natural areas, or even better to adapt
nservation 22 (2014) 479–486 485

them to the needs of farmers – improve the availability and sim-
plify administration of financial allowance or taxation advantages
for local breeders.

Although the claims due to predation by large carnivores on
sheep are of little importance, the financial compensation for dam-
age resulting from attacks on livestock should be preserved and
the support for livestock protection (trained herding dogs, electric
fences) should be implemented. They are important for the reduc-
tion of negative attitudes of farmers to large predators, but should
be related with simultaneous education of farmers (and other local
people) in ecology and importance of large carnivores.
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