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Abstract. The research was conducted in the hunting season 2017/18, during three group hunts. In total, 

129 shot hares were covered. During the tests, body weight, age, and sex were determined. The achieved 

results indicate that the size of hunting harvest at the level of about 3 individuals/100 ha should be 

accepted as the highest in Poland, which is also a confirmation of the highest density of this species. They 

are also a confirmation of high individual condition expressed by body weight of both young (4.10 kg) 

and adults (4.65 kg). The structure of sex and age, as well as calculated reproduction rates (1.63) and 

reproductive success (2.42) indicate that the assessed population has developing features. The conducted 

research on the parameters characterizing the hare population in the area covered by the studies indicate 

high individual condition as well as reproductive potential, which allows to deduce about the potentially 

high potential for reconstruction of the number of hares. 
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Introduction 

In the last decades, a decreasing trend of the hare population has been observed in 

most European countries. Also in our country, the number and local density ratios, in 

many regions, have remained at a low and very low level for many years (Pielowski, 

1976; Burel and Baudry, 1990; Dziedzic et al., 2002; Flis, 2009, 2016; Jezierski, 2004; 

Nasiadka and Dziedzic, 2014). 

Although it is quite difficult to identify the unambiguous cause of this unfavorable 

trend, the most frequent changes are the changes in agrocenoses that are the main 

habitat for this species. Intensification of agriculture affecting quite significantly the 

heterogeneity of hare living environments, combined with the increase in the 

mechanization of all agrotechnical operations and the frequent use of plant protection 

products contributes to a significant simplification of agrocenosis structures 

(Lewandowski and Nowakowski, 1993; Panek and Kamieniarz, 1999; Dziedzic et al., 

2000; Schmidt et al., 2004; Kryński et al., 2007; Kamieniarz et al., 2013; Schai-Braun et 

al., 2015; Panek, 2018). Another not less important factor influencing the hare 

population dynamics is predation, mainly free-living foxes (Pielowski, 1979; 

Goszczyński and Wasilewski, 1992; Panek et al., 2006; Panek, 2007; Wasilewski, 

2007). The number of these predators in recent years has increased quite dramatically, 



Flis - Rataj: Characteristics of population indicators of brown hare (Lepus europaeus Pall.) obtained during group hunting in the 

region with the highest density in western part of the Lublin region in Poland 
- 13702 - 

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 17(6):13701-13711. 

http://www.aloki.hu ● ISSN 1589 1623 (Print) ● ISSN 1785 0037 (Online) 
DOI: http://dx.doi.org/10.15666/aeer/1706_1370113711 

© 2019, ALÖKI Kft., Budapest, Hungary 

which in turn was caused by the elimination of the basic mortality factor which was 

rabies. It is conditioned by the fact of conducting nationwide action of immunization of 

free-living foxes against rabies, starting from 2002 (Flis et al., 2017, 2018). 

Nevertheless, nowadays, in the conditions of low densities of hares populations 

occurring in many regions of the country, predation of foxes in hares in agrocenoses 

plays less and less influence on the dynamics of their numbers. The composition of the 

fox diet is more and more often sources of anthropogenic origin and small mammals 

(Gołdyn et al., 2003; Hušek et al., 2015; Panek, 2018). In addition, the negative impact 

of synanthropic predation on the population and thus the functioning of the population 

is also not without significance (Flis, 2013; Nasiadka and Dziedzic, 2014). 

Quite significant factors affecting the dynamics of hares are also numerous disease 

entities. Coccidiosis and parasitic diseases are most often mentioned. However, 

bacterial and viral diseases such as brucellosis and hemorrhagic hare disease - EBHS 

and many other slightly less common (Pikula et al., 2004; Dubinský et al., 2010; Decors 

et al., 2011; Chroust et al., 2012; Kornaś et al., 2014; Nasiadka and Dziedzic, 2014; Flis 

et al., 2016). All described elements have a negative effect, and at the same time have a 

comprehensive impact on the functioning of the population of this species and they have 

led to a drastic reduction in densities. In the 70s of the last century, the average 

population density in our country remained at the level of about 50 individuals per 100 

areas of field hunting grounds (Pielowski, 1976, 1979). At the beginning of the 21st 

century, the average level of hares density in the country was varied in individual 

regions and was in the range of 5-9 individuals/100 ha (Dziedzic et al., 2002; 

Wasilewski, 2007; Flis, 2009, 2016). 

The most frequently used measure of the individual quality and health status as well 

as the survival rates of wild animals is the individual condition resulting directly from 

the body weight. This indicator, combined with climatic factors and intra-population 

parameters such as sex structure and age structure, determines the reproductive potential 

of the population. As a rule, individuals in a lower individual condition are more 

susceptible to natural selection factors (Frylestam, 1980; Hackländer, 2011; Flis, 2015). 

The aim of the study was to assess the individual condition expressed by the body 

weight of males and females of young and adult hares in conditions of hunting areas 

with high acquisition of this species. The assessment also included sex structure and age 

indicators that directly affect the reproductive potential of this species. 

Material and methods 

Characteristics of the research area 

The research was conducted in two hunting districts with a total area of 13.600 ha, 

the forest cover of which is 25.2%. They are located in the western part of the Lublin 

region, in the mesoregion of Kotlina Chodelska and the northern part of Wzniesienia 

Urzędowskie, in Poland, near the town of Opole Lubelskie (according to the WGS 84 

reference system, the geographical coordinates are; width: 51°08′51″N, length: 

21°58′08″E) (Fig. 1). This region is characterized by the presence of fertile soils of the 

chernozem type on the loess ground (Kondracki, 2000). Despite fairly fertile soils, it is 

distinguished by significant fragmentation of agricultural crops, and thus large 

heterogeneity of field environments. Field crops are dominated by plants with high soil 

requirements, with particular reference to orchards and plantations of perennial soft 

fruits, mainly raspberries and currants. In the agricultural landscape, there are numerous 
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wastelands as well as small wooded enclaves and forest complexes (Witek, 1991). 

Heterogeneity evaluation of the natural environment of agrocenoses in the area of 

research, performed according to the method proposed by Schrödel (1991) showed an 

average size of individual fields at the level of 0.95 ha, while the average distance 

between landscape elements ranged from 0.5 to 0.7 km. In turn, the relative length of 

contour lines in agrocenoses having significant impact on the functioning of small game 

population, despite the variation in individual regions of the study area, was on average 

at 0.1-0.2 km/km2. All described elements determine quite significant mosaicism of 

field environments, creating almost optimal conditions for living and functioning of the 

hare population (Pielowski, 1979). 

 

 

Figure 1. Location of the research area 

 

 

Material for research 

The research material were hares fired during collective hunts in November and 

December 2017. The hares were shot in the area with the highest density in the Lublin 

region. The annual number of assessments carried out by hunters indicate that the 

region has an average annual population size over the last 5 years, estimated at 1,100 

individuals. With reference to the field surface of the area where the research was 

carried out, there is a density of 10 individuals per 1 km2. In total, the analyzes were 
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carried out on 129 hares, of which 51 were male and another 78 females. Among the 

shots were 80 young hares and 49 adults. Additionally, in order to determine the level of 

compaction, a hunting analysis of this species was made during the last five hunting 

seasons. 

 

Methods and measurements 

All hares were weighed directly after the shot. Weighing was carried out with an 

accuracy of 0.1 kg. Gender assessments were made based on the appearance of 

secondary sexual characteristics. The hog age was also determined directly in the field 

on the basis of the palpation assessment of the occurrence or disappearance of the Stroh 

mark (cartilaginous elbow base cap). Such an assessment allows the division of hares 

into young (up to 1 year old) and adult (over 1 year old) (Stroh, 1931; Pielowski, 1979) 

(Fig. 2). 

 

 
a 

 
b 

Figure 2. Recognition of the age of shot hares based on the Stroh sign (a) and gender based on 

the appearance of the external reproductive organs (b) 



Flis - Rataj: Characteristics of population indicators of brown hare (Lepus europaeus Pall.) obtained during group hunting in the 

region with the highest density in western part of the Lublin region in Poland 
- 13705 - 

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 17(6):13701-13711. 

http://www.aloki.hu ● ISSN 1589 1623 (Print) ● ISSN 1785 0037 (Online) 
DOI: http://dx.doi.org/10.15666/aeer/1706_1370113711 

© 2019, ALÖKI Kft., Budapest, Hungary 

Analysis 

The whole material was divided into age-gender groups, which allowed to determine 

the sex structure index and the age of the animals obtained. In order to determine the 

differences between average body weight values depending on the sex in separate age 

groups, hares were made a one-way analysis of variance. In order to verify the possible 

occurrence of differences between the averages, calculations were made using the 

Tukey test, in the Statistica program. The reproductive index and reproductive success 

rate were used to describe the dynamics of the population size (Pintur et al., 2006). 

The reproduction rate was calculated as the ratio of the number of young hares that 

survived to the hunting season per 1 adult animal: 

 

 Wr=
Njuv

Nad
 (Eq.1) 

 

The reproductive success rate was defined as the ratio of the number of young hares 

that survived to the hunting period per 1 adult female: 

 

 Wsr=
Njuv
Nadf

 (Eq.2) 

Results 

In the last five hunting seasons, hiring the hares in the areas constituting the research 

area showed a clear upward trend (Fig. 3). In this period, on average, over 300 hares 

were acquired in the circumferences constituting the research area on an annual basis 

(data from hunts conducted in this area by the hunting club). The acquisition rate from 

100 ha of field area increased by over 100%, and on average in the hunting season more 

than 3 hares were obtained from every 100 ha of field area. This result in recent years is 

certainly the highest in Poland. 
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Figure 3. The number and acquisition of a hare with 100 ha of area by shooting in the last 5 

hunting seasons in the areas constituting the research area 
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The analyzes of hog body mass development carried out show a significant variation of 

this characteristic between young and adult individuals and the relative stabilization of 

young and adult hares in the sexual groups (Table 1). The average body weight of 35 

young males was 4.18 kg and young females were lower by 0.14 kg. This difference was 

not statistically significant (p > 0.05). The average body weights of adult females and 

males varied only 0.02 kg. On the other hand, predictably, adult hares were much heavier 

than the young ones. The least stable was the weight value of young females, which is 

confirmed by the calculated values of standard deviation. 

 
Table 1. Mean and standard deviation of body weight (kg) of acquired hares 

Item 
Male Female Totality 

Young Adult Young Adult Young Adult 

n 35 16 45 33 80 49 

x  4.18x 4.63y 4.04x 4.65y 4.10 4.65 

SD 0.22 0.23 0.43 0.23 0.36 0.23 

 

 

The structure of the sex of hares obtained showed significant variation in the age groups 

(Fig. 4). Both females prevailed in both young and adult animals. In young hares, the sex 

structure index was 1:1.29 and in adults it was 1:2.06. The age structure of shot hares was 

differentiated by gender (Fig. 5), however, in both sexual groups, young animals 

predominated. In males, the age structure index was 1:0.46 in favor of young animals. In 

females, the prevalence of juveniles was slightly lower, and the age structure index was at 

the level of 1:0.73, also in favor of individuals up to one year old. The calculated 

population reproduction (Eq. 1) rate was 1.63, and the reproductive success (Eq. 2) rate 

was 2.42. 

Discussion 

Hunting hares in the last hunting seasons in the area covered by the research should be 

assessed as very high. The average index obtained from 100 ha of area, at the level of 

about 3 individuals, is not much lower than the size of this species given by Flis (2015), in 

the area of Wyżyna Lubelska in the hunting season 2004/05-2013/14. It is also close to the 

lowest indicators of this parameter in the 10-year monitoring period in the experimental 

circuit located also in the Lublin Upland (Flis, 2016), which data reflect the average 

national level from the beginning of the twenty-first century (Dziedzic et al., 2002). 

Densities in central and western Poland given by Kamieniarz and others (2013) in 2006, 

depending on the season, were within the range of 4.1-9.5 individuals, while the results of 

the same studies in Germany showed density at the level of 18.8-48.4 individuals/100 ha. 

Research conducted in Turkey also indicates the diversified density of this species, 

depending on the type of environment and the season, at the level within the range of 1.6-

7.6/100 ha (Demirbas, 2015). The compaction index in Hungary in the 2014/15 season was 

in the range of 13-17 individuals/100 ha (Farkas et al., 2016). Nevertheless, in some 

European countries there are areas in which the population density is much higher and 

often exceeds 20 individuals per 100 ha area (Pikula et al., 2004; Pintur et al., 2006). The 

obtained results indicate, that in the area of research, the population density of this species 

is undoubtedly one of the highest in Poland, which is confirmed by the distributions of 

collective hunting and calculated index of acquisition from 100 ha. 
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Figure 4. Gender structure of acquired hares 
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Figure 5. Age structure of acquired hares 

 

 

The presented body weight results of both male and female hares are higher than 

those of Flis (2015) conducted in the hunting grounds of the Lublin Upland in the 

2014/15 season. Currently, body mass is also slightly higher compared to the average 

values of this feature in the area of the Lublin Upland and Podlasie obtained in studies 

conducted in the mid-90s of the last century (Dziedzic et al., 1998). In turn, in 

Misiorowska and other studies (2014) conducted in areas of the highest population size 

of this species in our country, average hare body weight varied (3.42-4.32 kg), and a 

statistically significant difference between the averages was recorded only in age 
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groups. Also in the region of Central Pomerania in the years 1998-2001, significant 

differences between the hare body mass were found only in age groups, and the average 

value of this feature was 4.13 kg (Mysłek et al., 2004). The obtained data is also higher 

than in Croatia in the hunting season 2004/2005, given by Pintura and others (2006), as 

well as in Hungary in both age and gender groups (Farkas et al., 2016). Therefore, high 

density indicators in the area of research do not adversely affect the body weight of 

animals, because it is higher compared to the results presented by other authors from 

recent years, both from Poland and other European countries. 

The obtained sex structure and age structure indicators showing a clear advantage of 

females and young individuals, regardless of gender, in the study population, are very 

optimistic, as they indicate that in the research area, the population exhibits developing 

features, which should directly affect its further development. The values of the 

reproduction rate and reproductive success indicate a high reproductive potential of the 

analyzed population, and thus suggest that there should be further dynamic growth. In 

the presented results, the reproduction rate was definitely higher than that from 

Misiorowska and other results (2014) carried out in the areas with the highest number of 

hares in Poland in the hunting season 2009/10, which ranged from 0.36 to 1.26. In turn, 

the reproductive success rate is only slightly lower than the upper value described by 

the same authors who fell within the range of 0.7-2.7. Pintur et al. (2006), conducting 

research in the diverse environments of Croatia in the 2004/05 hunting season, showed 

that the reproduction rate was environment-dependent and ranged from 0.61 to 1.50. In 

the same studies, the reproductive success rate was set at 1.33 to 3.40. In turn, in 

research conducted near Nitra in Slovakia, the value of the reproduction rate depending 

on the season was within the range of 0.76-0.92, and the reproductive success rate from 

1.61 to 2.10 (Méres et al., 2016). Thus, the described indicators are within the upper 

range of this species obtained in some European countries. 

Conclusions 

1. The amount of hares obtained in recent hunting seasons on an average level of 

about 3 individuals from 100 hectares, confirms the high population density 

index, which can certainly be described as the highest in Poland and one of the 

highest in Europe. 

2. The body weight of the hares obtained, both young (4.10 kg) and adults 

(4.65 kg) indicates that the individual condition of the animals is high, and the 

values of this feature definitely outweigh those from other regions of the 

country, as well as in some European countries. 

3. The structure of sex with a clear predominance of females and the structure of 

the age where young specimens dominated, indicates a high reproductive 

potential of the population in the research area, and thus also shows the 

features of the developing population. This is also confirmed by the high 

values of the reproduction rate - 1.63 and the reproductive success rate, which 

value was 2.42. 

4. Analysis of the basic parameters characterizing the population of the hares in 

the area covered by the study indicates that despite the decline in numbers in 

many countries, there are areas characterized by the existence of populations 

with high individual quality and reproductive potential. Thus, it allows to 

deduce about the potential possibilities of rebuilding the number of hares. 
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