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Introduction
The study area, situated in the north-eastern part of 
Slovakia at the borders with Poland and Ukraine, is a 
region located at the periphery of distribution of the 
brown bear for a long time (Feriancová 1955, Hell & 
Sládek 1974, Sabadoš & Šimiak 1981, Finďo et al. 
2007, Koreň et al. 2011). Although during the 20th 
century the information about the occurrence of the 
brown bear in the area of the Bukovske hills in the 
Eastern Carpathians of Slovakia is incomplete; Štofik 
et al. (2010) documented significant growth of the bear 
population in this region over the last decades. This 
population growth can be explained by the reduction 
of human settlements and increasing forestation (Olah 
et al. 2006), and by the protection of the brown bear. 
According to the Habitats Directive (Annex IV of 

92/43/EEC Directive), the Slovak Act on Nature and 
Landscape Protection (No. 543/2002) and the Decree 
of the Ministry of Environment (No. 24/2003), the 
brown bear is a species of European importance 
with high protection priority. Similarly, in Poland 
the brown bear is under strict protection (Selva et al. 
2011), and in Ukraine the brown bear is listed in the 
Red Book of Ukraine (Delehan et al. 2011). Hence, 
hunting of the brown bear is not allowed inside and in 
the immediate vicinity of the study area, due to which 
the population of the brown bear has been growing in 
all three countries (Jakubiec 2001, Štofik et al. 2010, 
Delehan et al. 2011). 
Although the brown bear is one of the large 
carnivores, plant components prevail in its diet 
(Cicnjak et al. 1987, Ohdachi & Aoi 1987, Jamnický 
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Abstract. The food composition of the brown bear diet was studied on the basis of 215 excrement samples, which were collected in 
2008-2010 in the area of the Eastern Carpathians (Poloniny National Park). The seasonal changes in food composition reflected the 
supply of the environment, which is nowadays influenced by human activities. This situation resulted in a stronger adaptation of bear to 
anthropogenic food sources of plant origin compared to historical data from the Carpathians. We identified diagnostic groups and food 
components consumed by bears in individual seasons of the evaluated period. In spring, crops provided by hunters were found to be 
the diagnostic group; and corn, silage, rape, bark and wood were diagnostic components. In summer, invertebrates were the diagnostic 
group; and ants, cherries and grass were the diagnostic components. In autumn, fruit were the diagnostic group; and apples, pears, 
blackberries, plums and acorns were the diagnostic components. In winter, hard mast and crops provided by hunters were diagnostic 
groups; and beechnuts, sunflower, rape, wheat, corn and corn silage were diagnostic components. From the nutritional point of view, 
crops provided by hunters dominated in spring and summer, and hard mast dominated in autumn and winter.
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1988, Frackowiak & Gula 1992, Gula et al. 1998, 
Jakubiec 2001, MacHutchon & Wellwood 2003, Rigg 
& Gorman 2005, Sidorovich 2006). Animal ratio in 
brown bear diet is positively correlated with latitude 
(Vulla et al. 2009) and snow cover, and negatively 
with temperature. In the areas with higher snow 
cover, lower temperature and less food supply, bears 
consume significantly more vertebrates, and less 
invertebrates and hard fruits (Bojarska & Selva 2012). 
However, food composition of the brown bear is not 
constant, but changes inter- and intra-annually, as 
well as in long-term time frame reflecting the habitat 
composition (Naves et al. 2006). Bears similarly like 
other animal species react to the availability of food 
sources and primarily utilise easily accessible food. 
The supplementary feeding of ungulates, particularly 
wild boar, has become a common part of hunting 
management over the past 30 years in Slovakia (Hell et 
al. 2005). This provides readily available food sources 
also for bears. Huber & Kusak (1997) revealed that 
due to the presence of human food sources some bears 
may remain active most of the winter. Dietary studies 
can thus reveal changes in consumption, which can 
be very helpful for conservation and management 
actions. 
However, only a few research works on bear diet in 
Europe describe the food composition of the brown 
bear in winter because bears are generally expected 
to hibernate during winter. Winter is usually included 
in the analysis only in the southern latitudes (e.g. 
Slobodyan 1976, Cicnjak et al. 1987, Naves et al. 
2006) in contrast to the works from the north (Dahle et 
al. 1998, Persson et al. 2001, Sidorovich 2006, Vulla 
et al. 2009). In the Carpathians, seasonal changes in 
the diet based on the analysis of faeces were evaluated 
by Slobodyan (1976), Frackowiak & Gula (1992) and 
Rigg & Gorman (2005), but only Slobodyan (1976) 
included winter in the evaluation. Considering the 
presence of human food sources and the climate 
warming reported in the last decades, which is 
coupled with the reducing snow cover in winter, 
this season should not be omitted from the seasonal 
analyses aimed at examining the dietary demands and 
behaviour of the animals.  
Hence, the aim of this work is to evaluate the seasonal 
changes in the bear consumption of individual food 
components in the assessed region including winter 
and reveal which components are constant over the 
whole year. The underlying hypothesis of the work 
is that due to the increasing bear population and 
the applied hunting management the composition 
of bear’s diet may be influenced not only by the 

natural food supply of the environment, but also by 
anthropogenic sources. For this purpose the group 
of “crops for hunting” was defined. It encompasses 
all grain and fleshy forage that is repeatedly spread 
by man at selected sites within the frame of hunting 
management for wild boar (Sus	scrofa). It represents 
so called “bait” feeding, which stimulates significant 
population growth of wild boar. This was documented 
also by two-fold increase of wild boar venison 
between 1969 and 2003 in Slovakia (Hell et al. 2005). 

Study Area
The study area (Fig. 1) is located in the Carpathians, 
Eastern Carpathian province, subprovince Outer 
Eastern Carpathians and the Poloniny region (Mazúr 
& Lukniš 1986). The samples of faeces were collected 
in the area of the National Park (NP) Poloniny. The 
area of NP (48°55ʹ-49°12ʹ N, 22°10ʹ-22°34ʹ E) is 
primarily oriented to the southwest at an altitude from 
250 to 1208 meters above sea level (average 608 m 
a.s.l.) and with slopes 7°-17° (Štofik & Saniga 2012). 
In 1980, almost 10000 inhabitants (245 inhabitants 
per 1 km2) lived on the area of the current NP. In 
the 1980s, the Starina water reservoir for drinking 
water was built, and for that reason seven villages 
were removed and demolished. In 2010 (©Statistical 
Office of the Slovak Republic), 2447 inhabitants 
(60 inhabitants per square km) in ten villages were 
registered. These population changes caused the 
disappearance of the traditional land use and resulted 
in visible successional changes. In 2003, forest 
(85.5 %) was the dominant feature of the landscape 
structure. Meadows and pastures (8.5 %), fields 
(2.1 %) and other landscape elements covered only 
a minimal area (Olah et al. 2006). Currently, 89 % 
of forests are composed of deciduous tree species 
(© National Forest Centre 2010). The dominant tree 
species is common beech (Fagus	 sylvatica, 65 %). 
At higher altitudes, silver fir (Abies	alba, 2 %), and 
non-native tree species such as Norway spruce (Picea	
abies, 4 %) and European larch (Larix	decidua, 4 %) 
are admixed. At lower altitudes, stands also contain 
hornbeam (Carpinus	betulus, 4 %), grey alder (Alnus 
incana, 4 %) and oak (Quercus	spp., 3 %).
The mean daily temperature below 0 °C occurs 
during 78 days per year in the southern parts, 96 days 
in the northern parts, and over 118 days in the ridge 
locations on average. The average maximum depth of 
snow cover is from 30 to 40 cm at lower altitudes, 
and around 70 cm in the mountains. In the lowlands 
and the southern parts, snow cover occurs on 70 days 
per year on average, but 80 days in the valleys and 
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on the north, and over 120 days in the ridge locations 
(Šťastný 1988).
In the study area, bear population has been increasing 
from the long-term perspective (Štofik et al. 2010). On 
the base of non-invasive samples of excrements and 
fur taken in 2008 and 2009 that were used for DNA 
analysis of the population in the assessed region, the 
population consists of at least 15 individuals (Straka 
et al. 2012). The highest estimate obtained by the 
method of Kohn et al. (1999) was 69 individuals (SD 
304). The method of Eggert et al. (2003) estimated 
28 individuals (SD 41.7) and the method by Chessel 
(in Valière 2003) implemented in GIMLET program 
(Valière 2002) estimated that the population comprised 
19 individuals (SD 3.57) (Straka et al. 2009). 

Material and Methods
The faeces were sampled during 2008-2010. In winter, 
snow-tracking of individual animals was performed 
(Pazhetnov 1990, Jakubiec 2001) in parallel with 
collecting the excrements. In the periods without 
snow cover, the faeces were collected systematically 
during the whole period following the method of 
Persson et al. (2001) from the areas with reported and 
suspected occurrence of bear (orchards, roads, feeding 
racks). GPS device (Garmin eTrex Vista H) was used 
to store the position and altitude of localities. From 

the suitable excrements, samples were taken for the 
genetic analyses (Straka et al. 2012).
Individual food components in faeces were identified 
macroscopically by visual analysis (Clevenger et al. 
1992). Hairs of mammals were identified in the faeces 
from the cuticle surface and were compared with the 
reference material.
The diet composition was evaluated using several 
different quantification methods to obtain a more 
general overview and understanding and to enable 
the comparison with other works. Frequency analysis 
is the basic analysis that evaluates the presence or 
absence of individual food components and their 
frequency (%F) in the bear diet. For each component 
its relative proportion was estimated as a ratio between 
the number of samples containing the particular 
component and the total number of the analysed 
samples from the given season. Hence, the summary 
value %F can exceed 100 %, because one excrement 
sample usually contains several components (Rigg & 
Gorman 2005).
Second, we performed volumetric analysis of food 
components. The volumetric proportion of each food 
component in all samples was quantified in two ways. 
The first approach (%VO) was based on the visual 
estimation of the proportion of the food component 
in the excrement volume (Frackowiak 1997, Rigg & 

Fig. 1. Dispersion of analysed sample excrements (n = 215) shown with black points. The map shows the distribution range of bears (2008-2010) 

according to the reports of hunting associations during 1 , 2  or 3  assessed years (© National Forest Centre 2011).
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Gorman 2005). The results of this calculation were 
used for the comparison with previous works from the 
surrounding area (Slobodyan 1976, Frackowiak 1997, 
Rigg & Gorman 2005).
The second variant (%V) of estimating volumetric 
proportions of food components accounted for the size 
of excrements. Hence, during excrement gathering, 
the excrements were visually categorised into three 
size categories: large, medium and small (Ohdachi & 
Aoi 1987). In each size category, the excrement size 
was measured experimentally on a sub-set of samples. 
The obtained mean volumes for each size category 
(227.54 cm3, 681.11 cm3, and 1133.33 cm3) were 
multiplied with the estimated proportion of the individual 
food components in the excrements. Thus, we obtained 
the volumes of food components in the excrements. 
The volumes of every food component were summed 
up over one season and divided by the sum of volumes 
of the collected excrements in the analysed season. 
This volumetric proportion represented the basis for the 
subsequent calculations of the amount of consumed dry 
mass (%D) and energy (%E). 
The volumetric percentages of individual components 
in excrements do not need to reflect the amount of 
the consumed dry mass (%D). Hence, to derive the 
proportions of the components consumed we used 
so called „correction factors“ CF1 derived from the 
feeding experiments with captive bears (Hewitt 
& Robbins 1996). The following values of CF1 
coefficients were used: 0.26 for grasses, herbs, silage, 
mushrooms, leaves, needles, bark and wood; 0.51 
for apples (Malus spp.) and pears (Pyrus	communis); 
0.87 for blackberries (Rubus	 fruticosus), 0.93 for 
plums (Prunus	 domestica), sloes (Prunus	 spinosa), 
and rose hips (Rosa	canina); 1.1 for invertebrates; 1.5 
for hard mast and crops; and 2.0 for large mammals. 
The components that are insignificant or their impact 
is unknown (soil, unidentified) were excluded from 
the analysis of dry consumed material. 
The amount of consumed energy (%E) per component 
and period was estimated from volumetric values 
using the second group of “correction factors” (CF2): 
17.7 kJ/g for bees (Apis	mellifera), wasps (Vespidae), 
ants (Formicoidea), larvae (as for ants, wasps and 
bumble-bees: Swenson et al. 1999, Pearson et al. 
2001); 24.1 kJ/g for beechnuts (Fagus	 sylvatica); 
21.3 kJ/g for acorns (Quercus	 spp., USDA 2007); 
12.6 kJ/g for wheat (Triticum	 spp.); 13.7 kJ/g for 
corn (Zea	mays); 22.7 kJ/g for sunflower (Helianthus	
annuus) and oil-seed rape (Brassica	napus); 2.1 kJ/g 
for plums, sloes, and rose hips; 1.8 kJ/g for apples; 
1.7 kJ/g for pears; 2.4 kJ/g for cherries (Cerasus spp.); 

1.6 kJ/g for blackberries; 1.0 kJ/g for mushrooms 
(bolete Leccinum	 albostipitatum); 4.4 kJ/g for roe 
deer (Capreolus	 capreolus); 4.8 kJ/g for wild boar 
(Sus	 scrofa), red deer (Cervus	 elaphus), and other 
vertebrates (VUP 1996-2002); 1.2 kJ/g for grass and 
herbs; 4.0 kJ/g for wood biomass (Feuereisel & Ernst 
2009); and 6.0 kJ/g for corn silage (Barrière et al. 
2001). 
Seasonal changes in diet composition were compared 
with other works from the Carpathians (Frackowiak 
1997, Rigg & Gorman 2005) for four seasons: spring 
(March-May), summer (June-August), autumn 
(September-November), and winter (December-
February). 
Diagnostic components were assessed by fidelity, 
i.e. the measure of the concentration of the given 
component in the analysed period on the base of 
frequency values (%F). As a statistical measure of 
fidelity we used Phi coefficient (Chytrý & Tichý 
2003) and F-test of statistical significance of common 
species/components (p ≤ 0.05), which is included in 
JUICE 6.5 program (Tichý 1999-2007). Apart from 
diagnostic components we also estimated constant 
components defined by the occurrence frequency 
(%F) greater than 30 %. 
The differences in diet composition between the 
individual seasons and between our study and the 
works from the surrounding regions (Slobodyan 
1976, Frackowiak 1997, Rigg & Gorman 2005) were 
statistically tested using the statistical test of interval 
estimates at 95 % significance level. The test examines 
the overlapping of confidence intervals, i.e. the result 
is significant only if the intervals do not overlap. 
Confidence intervals were calculated in two different 
ways: (1) using Boostrap method (Efron 1979) by 
repeating the sample 10000 times, and (2) on the base 
of the theory of binomial proportion (Snedecor & 
Cochran 1980). 

Results
The analysis of 215 brown bear excrements collected 
in the Eastern Carpathian region (Fig. 1) during 
2008-2010 detected 27 food components (Table 1), 
which were classified into seven main groups (hard 
mast, fruit, crops for hunting, herbs and woody 
plants, invertebrates, vertebrates and others – soil 
and unidentifiable components). From the observed 
components, corn, rape, wheat, sunflower, and silage 
were identified as crops for hunting (Table 1).
In the spring, crops for hunting were dominant 
regardless of the calculated parameter; with corn 
being the major component. The proportion of this 
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group was significantly higher than the proportion of 
the other groups (i.e. confidence interval of this group 
did not overlap with confidence intervals of other 
groups and fluctuated from 40 % to 45 % depending 
on the calculated parameter. The group with the 
second highest proportion varied depending on the 
parameter. In case of %F, herbs and woody plants 
with the proportion 23 % were ranked the second. In 
case of %D and %E, it was the group of hard mast 
with the proportion of 15 % or 24 %, respectively. The 
diagnostic group was the group of crops for hunting 
with fidelity 33 % and the diagnostic components 
were corn (32 %), silage (24 %) and bark and wood 
(21 %). Crops for hunting were also found to be the 
constant group (%F > 30 %) and corn was the constant 
component. 
In the summer, the major food group was fruit 
(both %F and %D were equal to 56 %) containing 
Malus spp.,	 Cerasus	 avium, Pyrus spp. and Prunus 
domestica. However, from the point of consumed 
energy (%E), fruit was ranked the third after crops 
for hunting (41 %) and invertebrates (28 %). In terms 
of frequency (%F), high proportion was also found 
for the groups of herbs and woody plants (36 %) and 
invertebrates (24 %). In case of %D, fruit group was 

followed by crops for hunting and vertebrates. The 
diagnostic groups were invertebrates with fidelity of 
30 % and the diagnostic components were cherries 
(40 %) and ants (29 %). Fruit with %F = 56 % was a 
constant group in the summer. 
In the autumn, fruit was again the dominant group (%F 
= 71 %, %D = 48 %). In case of %F, the proportion of 
this group significantly differed from the proportion 
of other groups. The second most frequent group were 
herbs and woody plants (%F = 33 %), within which 
the components leaves and needles dominated. If %D 
was taken as a basis for comparison, hard mast was 
the second most important group (35 %). According 
to %E, hard mast was the dominant group and acorns 
(Quercus	 petraea) were the dominant component 
with highly significant proportions equal to 79 % and 
63 %, respectively. Fruit with fidelity of 42 % was 
the diagnostic group in autumn, and pears (36 %), 
apples (35 %) and acorns (27 %) were the diagnostic 
components. Fruit with %F = 71 % was also found to 
be the constant group and apples (39 %) the constant 
component. 
In the winter, the excrements contained significant 
proportion of crops for hunting (%F = 48 %, %D = 
44 %). However, the percentage of this component 

Table 2. Comparison of seasonal changes of the proportion of food components with the works from the vicinity.

Author Position with regard to the 
assessed area – country

Food 
components  spring  summer autumn winter

%VO 95%CI %VO 95%CI %VO 95%CI %VO 95%CI

Slobodyan    
(1976)               

 n  62  69  51  41  

200 km east – Ukraine 

Plant food 58 46-71 71 60-82 63 49-77 51 35-67

Vertebrates  42 30-55 29 18-40 37 23-51 49 33-65

Anthropogenic 
food

Farm animal 2 0-6 8 0-15 10 0-19

Crops
Refuse

Frackowiak 
(1997)

 n  81  19  84    

North (adjacent) – Poland

Plant food 61 51-72 66 43-88 83 74-91

Vertebrates  36 26-47 31 9-54 15 7-23   

Anthropogenic 
food

Farm animal 13 6-20 6 1-11

Crops 17 9-26 8 2-13

Refuse

Rigg & Gorman 
(2005) 

 n  85  147  141    

200 km west – Slovakia

Plant food 84 76-92 88 83-94 92 87-97

Vertebrates  9 3-16 10 5-15 7 3-12   

Anthropogenic 
food

Farm animal
Crops 13 6-20 4 1-7 25 18-32

Refuse 7 1-12 1 0-4 1 0-3   

This work 

 n  35  25  97  58  

Slovakia

Plant food 86 74-98 78 61-95 88 81-94 90 82-98

Vertebrates  10 0-20 9 0-24 6 1-11 3 0-9

Anthropogenic 
food

Farm animal
Crops 52 35-69 16 1-31 2 0-6 43 30-56

Refuse         
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was not significantly different from the proportion of 
hard mast, which was found to be the second most 
frequent group. From the point of %E, hard mast was 
the dominant component with 59 % proportion. The 
diagnostic groups were hard mast with fidelity 24 
%, and crops for hunting (22 %), and the diagnostic 
components were beechnuts (24 %). Crops for hunting 
and hard mast were also found to be constant groups 
in winter. 
When evaluating the seasonality in the occurrence 
of diet components, it is possible to distinguish the 
components with considerable seasonal fluctuations 
in their proportions and the components with almost 
constant proportions over the year. The proportion 
of crops for hunting, fruit and hard mast in brown 
bear diet significantly varied among the seasons. 
The proportion of crops for hunting was the highest 
in the spring. In the summer, its proportion slightly 
decreased until it reached its minimum in the autumn. 
In the winter, the proportion of crops for hunting 
increased again (Table 1). 
The maximum proportion of fruits was in the summer 
or autumn, followed by distinctive decrease in winter 
and spring. The proportion of hard mast in the brown 
bear diet was the highest in the winter (%E), after 
which it continually decreased until almost reaching 0 
value in the summer and in the autumn it significantly 
increased again.
The components with constant proportion over the 
whole year, i.e. without significant differences among 
the seasons were: grasses, mushrooms, vertebrates 
and other components (soil and unidentifiable 
components).
In general we can state that the most significant 
groups of food sources identified from the faeces 
were crops for hunting, fruit and hard mast, since their 
proportions for several calculated parameters were 
significantly higher than of the other groups (Table 1). 

Comparison	of	the	changes	at	a	regional	scale
The analysis of the data from the area of Slovakia 
(95 % CI) revealed that significant differences were 
found only in the proportion of anthropogenic food 
components (Table 2). In the spring, Rigg & Gorman 
(2005) detected significantly lower proportion of 
crops than was found in our work. In contrast, in 
the autumn the authors observed significantly higher 
proportion of crops than in our research. In addition, 
they also found the refuse in the bear diet, which 
was not detected in our work. In the winter we found 
significant proportions of crops, but these values 
could not be compared with the area of the Western 

Carpathians as winter was not evaluated in the study 
of Rigg & Gorman (2005). 
The comparison of our results with the findings 
outside Slovakia based on 95 % confidence interval 
revealed several differences. While Slobodyan (1976) 
and Frackowiak (1997) observed farm animals in 
bear diet, this food component was not detected in the 
faeces from Slovakia (Rigg & Gorman 2005 and this 
work). In spring and autumn, both Slobodyan (1976) 
and Frackowiak (1997) observed significantly lower 
proportion of plant food, and higher proportion of 
animal food than was detected in our work. Although 
both authors observed the presence of anthropogenic 
food in bear diet, Slobodyan (1976) did not detect 
crops among food components. Frackowiak 
(1997) reported significantly lower proportion of 
crops in spring and summer, and higher, although 
insignificant, proportion in autumn than was found 
in this work. Slobodyan (1976) also analysed winter 
diet of bears. When compared with our study, he 
revealed significantly lower proportion of plant food 
and significantly higher proportion of animal food in 
winter. 

Discussion 
Bears obtain their energy by the uptake of carbon 
compounds from food. Diet composition depends 
on food supply and geographic position (Bojarska 
& Selva 2012). In the vicinity of the assessed area, 
diet composition has been influenced by a man 
providing a wide range of food sources (Slobodyan 
1976, Frackowiak 1997, Hell & Slamečka 1999, Rigg 
& Gorman 2005). Human activity in the vicinity of 
the lair frequently caused its earlier abandonment 
(Swenson et al. 1997, Štofik & Saniga 2012). In the 
southern parts of Europe, diet composition in winter 
was also evaluated (Slobodyan 1976, Cicnjak et al. 
1987, Naves et al. 2006) whereas from the parts 
situated further north (Dahle et al. 1998, Persson et al. 
2001, Sidorovich 2006, Vulla et al. 2009) the values 
representing winter are missing. However, neither 
Paralikidis et al. (2010) from Greece evaluated winter 
diet, most probably because their data represented 
cooler regions at altitudes from 500 to 2000 m a.s.l. 
In the Carpathians, only Slobodyan (1976) analysed 
winter diet and found significantly higher proportion 
of animal food components than our work (Table 2). 
Meat component was also found to be the significant 
component in winter bear diet in neighbouring 
Poland (Gula et al. 1998, Jakubiec 2001). In contrast, 
our analysis revealed much lower amount of dry 
consumed animal material and its energy (Tables 1, 
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2). This can be explained by the availability of other 
plant food sources in the assessed area. The absence 
of farm animals in the excrements from Slovakia 
(Rigg & Gorman 2005 and our analysis) can be 
explained by strict veterinary standards restricting 
the usage of meat baits (Hell & Slamečka 1999) that 
were frequently applied in the past (Komárek 1955, 
Sabadoš & Šimiak 1981, Hell & Slamečka 1999). 
We presume that if the supply of easily accessible 
plant food components was reduced in the assessed 
region, the proportion of animal food in bear diet may 
increase.  
Hard mast was the most significant natural component 
in bear diet with energy dominance in autumn and at 
the beginning of winter. High frequency of hard mast 
was also observed in Yugoslavia (Cicnjak et al. 1987, 
%F = 67 %) and in Spain: 50 % (Clevenger et al. 
1992) and 67 % (Naves et al. 2006). Although hard 
mast is a group characterised with high intra-annual 
differences due to the occurrence of crop years, it was 
found to be a significant diet component in spite of 
pooling data across three subsequent years (2008-
2010) that gave us a more general view on the bear 
diet in individual seasons over a longer time period.
In spring months, the majority of works (Cicnjak et 
al. 1987, Rigg & Gorman 2005, Naves et al. 2006, 
Paralikidis et al. 2010) reported the dominance of 
grasses and herbs. The presented work revealed a much 
lower proportion of grass. This may result from the 
abundant supply of more nutritious crops for hunting 
from feeding racks, which were also found to be a 
diagnostic group of the season. In the neighbouring 
region of Bieszczady, Jakubiec (2001) reported the 
sap of conifers in bear diet obtained by nipping off. 
According to Nolte et al. (2003), after leaving the lairs, 
bears need to refill their energetic and mineral losses, 
due to which they may massively damage trees and 
hence, also assets (Ziegltrum & Nolte 1995). This was 
also proved in Poland (Zyśk-Gorczyńska & Jakubiec 
2010). In our work, bark and wood were found to be 
diagnostic components in spring, which supports the 
findings by Jakubiec (2001) that tree bark and sap is 
used by bears.  
In summer, Rigg & Gorman (2005) observed a much 
higher frequency of grasses (%F = 52 %) and of herbs 
and woody plants (%F = 67 %) than was revealed 
in this work. Similarly, Cicnjak et al. (1987) also 
found grasses more frequently (%F = 44 %). Our 
results showed high occurrence of fruit in faeces in 
this season. This is because a number of fruit trees 
remained in the assessed area after the settlements had 
been displaced due to the construction of Starina water 

dam. In addition, the result can also be explained by 
the accelerated regeneration of cherry trees at stand 
edges resulting from the successional afforestation of 
the area (Olah et al. 2006). Fruit were also found to 
be significant components in Greece (Paralikidis et al. 
2010), Spain (Naves et al. 2006), and in neighbouring 
Poland (Frackowiak 1997). 
In autumn, fruit was dominant again, and was also a 
diagnostic group of the season. Similarly, in Poland 
(Frackowiak 1997) and Scandinavia (Dahle et al. 
1998) fruit dominated in all assessed statistical 
indicators. However, from the point of nutrition, hard 
mast (acorns) dominated. The same findings were 
also presented by Paralikidis et al. (2010). However, 
in the area of the Western Carpathians, crops were the 
most frequently consumed material (Rigg & Gorman 
2005). In Estonia, cereals were detected to be 
significant components in bear diet (Vulla et al. 2009), 
but in our study their proportion excluding corn was 
minimal. 
Long-term study (1974-2004) revealed changes in 
diet composition and suggested to process these data 
in relation to current and future management of bear 
population (Naves et al. 2006). In the last years, the 
population of the other large omnivore in Europe – 
wild boar (Geisser & Reyer 2004, 2005, Bieber & Ruf 
2005, Tsachalidis & Hadjisterkotis 2008, Keuling et 
al. 2010) has been increasing due to supplementary 
feeding (Geisser & Reyer 2004, Bieber & Ruf 2005). 
Since bears utilise food sources provided by a man for 
wild boar, we presume that the population growth of 
brown bear (Štofik et al. 2010) can also be stimulated 
by the supplementary feeding. Due to the fact that 
brown bear is a protected species, only passive (also 
called non-invasive) management of brown bear 
population is possible in the assessed area. Hence, the 
population growth can be stopped or slowed down by 
avoiding supplementary feeding and thus, reducing 
this influence of hunting management (Bieber & Ruf 
2005). 
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