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Abstract

:

The purpose of this article was to identify significant differences in the hunting management process in Poland and selected European countries in the context of their impact on the preservation of biodiversity and the implementation of the idea of sustainable development. The goal was achieved through the analysis of hunting management in selected European countries through the prism of the assumptions made by Aldo Leopold in 1933. Based on the analysis carried out, it was found that hunting management in relation to Leopold’s postulates has best been undertaken by France. Moreover, the wild game management process should be actively implemented and based on the still up-to-date, universal postulates of Leopold, which can be treated as a model approach.
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1. Introduction


As defined in the Oxford Advanced Learner’s Dictionary 7th edition dictionary, hunting is chasing, catching wild game or birds to kill them, for specific benefits such as gaining food, sports entertainment, and selling for money [1]. The reference to this definition is the starting point for the considerations undertaken in this work. This dictionary was chosen because of its popularity not only in Poland, but also worldwide. The definition in the Oxford dictionary is undoubtedly compatible with the currently prevailing beliefs of consumers. A critical analysis of the literature shows that the concept of hunting is defined differently in different countries [2], which would make it challenging to compare identical sounding concepts that actually differ in scope. For example, in Poland, hunting includes both those elements identified in the Oxford Advanced Learner’s Dictionary 7th edition dictionary and activities related to keeping the population in the best possible condition and health [3]. For this work, we will limit ourselves to the activities described in the cited definition.



Leopold defined the wildlife management process as an activity that allows for the economical use of the potential of wild animals. An accurate definition of wildlife management indicates that it is an art to produce a given area, each year, a certain number of animals intended to use functional (e.g., meat, antlers, skin). At the same time, it should be emphasised that the very act of hunting (killing) cannot be perceived as a pleasure [4]. The approach proposed by Aldo Leopold was the paradigm adopted in this work. The concept of hunting management, understood as the given above-quoted definition, was formulated in 1933 by Aldo Leopold and identifies the need to undertake game management measures aimed at restoring the wildlife population.



Although this definition was formulated almost a hundred years ago, it is still valid. Therefore, it should be constituted as a reference point in considerations regarding the identification of differences in hunting management in different countries. The approach to hunting management proposed by Aldo Leopold seems to be more proper than the popular but general concept of management formulated by Griffin [5], which states that management should be perceived as a particular set of activities aimed at achieving a specific goal related to the interest of a given subject of management, carried out in the following sequence: planning (selecting goals and methods of achieving them as well as specifying relevant tasks and deadlines for their implementation); organising (allocating and providing resources necessary for the implementation of planned activities, in a way that guarantees effectiveness and efficiency of management); leadership (managing and motivating cooperation during the implementation of tasks); and controlling (constant monitoring of progress and making corrective decisions). This canon of management described by Griffin [5] can be a good tool in the comparative assessment of evolutionary changes in hunting management in a specific area, but from a broad time perspective, which was reflected in the already published work [6]. Nevertheless, Aldo Leopold’s approach seems more appropriate, assuming that the comparative analysis presented in this work will cover a narrow time-space but a vast territorial space. It aims to assess the rationality of solutions to organisational and legal functioning in different countries in the context of concepts of sustainable development, emphasising sustainable consumption.



The annual increase in the wild animal population in a given area is independent of man. Therefore, it cannot be considered as a management feature until man controls at least one or more factors. This control should be aimed at increasing the productivity of the game, perceived primarily through the prism of meatiness. Hunting management has been defined as a deliberate process, invariably adapted to the dynamically changing situation and has been systematically improved. The dynamically changing situation of game animals in various European countries including Poland has prompted the promotion of the concept of active management in hunting, which may constitute the basis for social acceptance and long-term, effective protection of wild animals, as pointed out by Gula et al. [7].



Undoubtedly, hunting in Poland has a very long tradition. Hunting laws in Poland are regulated by relevant laws and regulations. However, assuming that, just as achieving perfection is impossible, striving for perfection is necessary. For improvement, every time it is appropriate, in the field of hunting in Poland, it is necessary and justified to take actions aimed at eliminating the shortcomings of the current system or improving its functioning.



Managing wildlife populations varies greatly depending on the country, climatic zone, or even broadly understood tradition. The use of the hunting management paradigm presented by Leopold allows us to demonstrate: (1) diversity of legal regulations related to hunting management; (2) differentiation in the advancement of the management process in different European countries; and (3) diversity of hunting traditions in different countries. For example, France, with a high percentage of hunters, has a highly sophisticated wildlife population management system. Almost all factors constituting the pillars of Leopold’s concept have been regulated. Corrective measures covered factors that were not fully regulated.



An example may be the census of the game using various methods, which leads to the selection of the most appropriate method [8]. In Belgium, on the other hand, the management of wild animal populations is organised in a more chaotic manner. At the same time, Belgium is not characterised by an abundant wild animal population. Furthermore, in Belgium, the percentage of hunters is also low [9]. A detailed analysis of this area is discussed later in the article.



At this point, it should be emphasised that it is undoubtedly not only the management of wild animals that affects the image of the hunter and the meat obtained by them but also many other factors described in the article by Niewiadomska et al. [10].



The concept of hunting management proposed by Aldo Leopold should be further developed and subjected to further refinement, as shown by the experience of the last 90 years. Specific deficits in the hunting management process in different countries result from the general nature of the assumptions of Leopold’s concept, which did not take the form of a specific procedure. Examples of such deficits are: (1) hunting dates, which are not determined by animal welfare and the quality of the obtained meat [11,12]; (2) too restrictive control of the abundance of predators, which led to the abundance of wild animals [13]; (3) inadequate (excessive or insufficient) protection of wild game conditioned by the extreme diversity of the areas used for its implementation in Europe [8,14]; (4) wild game population size assessment, which is the biggest problem in the hunting management process due to the lack of a specific and uniform method for all countries [15]; and (5) lack of proper care for the environmental conditions of the game in terms of regulating the control of complementary feeding, ensuring access to water, and controlling disease factors [3,15].



Summing up, hunting management in the selected European countries is carried out in very different ways. Therefore, further research and a critical analysis of the effects of the solutions adopted are necessary. Above all, more tremendous efforts should be made by lawmakers, foresters, and hunters, and society as a whole to achieve the welfare of the game.



Hence, the purpose of this article is to identify significant differences in the hunting management process in Poland and selected European countries in the context of their impact on the preservation of biodiversity and the implementation of the idea of sustainable development.




2. Materials and Methods


The paradigm that is the starting point for the analysis presented in this work is the management concept proposed by Aldo Leopold. This researcher found that the benefits of wild game harvesting decreased as the number of controlled environmental factors increased. It should be emphasised that in order to achieve the set goal, not only the number of controlled factors is essential, but also the order in which they are taken. This list, in the initial period of introducing this concept, included [4]:




	
Introduction of hunting restrictions;



	
Controlling and possible rationalisation of the number of predators, determination of the places of the existence of the game;



	
Determination of the places where animals live;



	
Assessment of the number of animals and artificial replenishment of the population;



	
Control of environmental conditions (i.e., the quantity and quality of food, the possibility of shelter, the presence of diseases in the population).








The factors indicated by Leopold are so universal that each of them should be a critical element in the process of wildlife management, regardless of where the process takes place. Since the fundamental spatial and organisational units are countries that differ, to a greater or lesser degree, in terms of the population of wild animals, the environment, climate, and, consequently, the related differences in the course of the life cycle of animals, their implementation will result in significant differences in the provisions constituting the basis for legal regulations in force in individual countries. For this reason, the provisions existing in individual countries should not be compared directly, but analysed through the prism of the implementation of the factors identified by the pioneer of hunting management, Aldo Leopold.



According to the methodology described by Leopold, hunting management almost always starts with the control of five factors related to the wild animal population. Other factors and regulations not indicated by Leopold result from the specificity of individual countries. The factors and their order proposed by Leopold will be the basis for discussing the differences in wildlife management in Poland and other European countries in this article.



2.1. Study Area


This task was carried out as a result of comparing how the regulations in force in selected European countries allowed for hunting management, which should be understood as striving to make rational decisions based on up-to-date and reliable information.



Hence, this article aimed to critically analyse the solutions in force in the Polish hunting management system in recent years with the solutions in Austria, Belgium, the Czech Republic, and France, aimed at optimising the existing legislative solutions in Poland. The assumption was made that legal regulations allowing for the control of significant areas determining the implementation of wildlife management will allow both the preservation of biodiversity and sustainable development expressed in sustainable consumption. The selection of the countries indicated for the comparative analysis was not accidental. Each of these countries has struggled with different hunting problems over the last century, and in each of them, different solutions have been introduced [8,14,15,16].



The hunting laws currently in effect in Poland entered into force on 13 October 1995, and has been successively amended. This Act defines the concept of hunting and the goals of its individual activities, ownership of wild game, a list of animal species occurring in Poland, the method of obtaining the right to hunt, the organisational structure of Polish hunting, obligations in the field of hunting management (i.e., preparation of annual hunting plans, annual inventory of the game, rules for reducing and sanitary shooting, methods of obtaining game in the hunting ground, the obligation to mark the carcasses and evaluate the hunting, methods of game protection, methods of predator population control, the law on breeding hunting dogs, and feeding the game). Moreover, the Act sets out the conditions under which economic activity in the field of hunting may be conducted (i.e., under which conditions tourist services including hunting may be provided). In Poland, specific damage caused by game are recorded each year, and the method of compensation (e.g., in agriculture) is also strictly defined in the Act. The Polish Hunting Association (PHA), which is the foremost unit in the control of polish hunting, right after the Minister responsible for the environment, is also regulated in the cited Act. It should be emphasised that information management at the national level is inaccurate because the latest version of the Act [3] shows that hunting is the Minister’s responsibility for the environment. All activities and bodies (i.e., hunting clubs, financing methods, disciplinary liability, hunting offenses, and penalties applied to the PHA) are specified in the Act. The Act also regulates the scope of activities of the State Hunting Guard and other vital issues.



The Czech Republic is the only country that has direct borders with Poland. At the same time, Poland lies in a warm temperate climate zone, similar to France, Belgium, the Czech Republic, and Austria. However, the temperature amplitude and biotopes, and thus the living conditions of animals, are slightly different. These factors determine the possibility of the occurrence of various species of wild animals in these areas. It should be emphasised that a moderately warm climate zone may have three types of climate: continental, maritime, and transitional, which will determine the existence of noticeable differences.



Another factor determining this choice of countries was the data on the number of hunters per 1000 inhabitants, conducted by Statista in 2018. The values of this indicator were as follows: Belgium 2.0; Poland 2.8; the Czech Republic 10.3; Austria 13.4; and France 19.7. Therefore, the comparison of these values does not make it possible to state unequivocally whether the popularity of hunting is related to the size of the country [9].




2.2. Methodology


The research methodology is presented by the authors in the form of a conceptual map (Figure 1).





3. Results and Discussion


3.1. Restriction of Hunting


Pursuant to Leopold’s postulate, game management rules must be defined based on the hunting control regulations to limit the acquisition of game of a given species in a given area within a specified time. These activities are aimed at preventing the possibility of exceeding the production capacity of this area. As the productive capacity of the area may increase as a result of both hunting and other wildlife control, it may be acceptable over time to gradually increase the amount of game harvested. This indicates that the concept of management in hunting should be based on active management, which has been postulated in numerous publications by Okarma [7,17,18,19].



Increasing the game collection may also become necessary under certain circumstances to adapt the size of the game population to the size of forest land or crops. Such action becomes justified in the context of the need to limit the damage caused by wild game. In addition, increased harvesting may be necessary due to the need to regulate the species and distribution of animals to optimize and prevent the extermination of individual species. Hence, legislation should also extend to private landlords if the property is associated with the right to hunt. In the countries analysed in this article, this situation is regulated differently.



Leopold ([4], Chapter IX) defined the three most basic premises for hunting control as:




	
Determination of the time, place, purpose, and volume of harvesting, the permitted hunting method, the number of hunters in the area, and the harvested species; these regulations should be formulated in the form of internal rules of hunting associations or legal regulations in the state;



	
Creating incentives (e.g., material or fiscal) for the hunter, landowner, or landowner to reduce hunting by voluntarily applying self-interest restraint; and



	
The synergy of both previously described solutions as a third source of control resulting from both the applicable legal regulations and individual ethics or the hunter’s attitude.








When analysing the above indications, it should be stated that in Poland, they are reflected in the provisions of the Act on Hunting Law of 13 October 1995 [3], and have been additionally developed in the following documents:




	
Specification of hunting periods for game animals, Journal of Laws 2005.48.459 [20];



	
Hunting authorisation, Journal of Laws 2010.3.19 [21]; and



	
Detailed conditions for hunting and carcass marking, Journal of Laws 2005.61.548 [22].








The hunting schedule in force in Poland is based, in opinion of the authors, mainly on the mating season of the game. The hunting season focuses on excluding hunting when young are being raised and in the difficult (for animals) time at the end of winter. The mating season should be excluded because the quality of the game meat is worse during that time.



The Polish system of determining the hunting schedule does not result from official decisions, but is based on a premise resulting from the specificity of game reproduction. The data presented in Table 1 shows that this system should be considered highly imperfect as it is based on only one element. At this point, the question arises as to why a rational determination of the hunting schedule is so important.



Depending on the period in which the meat is obtained, it will be characterised by a different level of sensory quality conditioned by its chemical composition. For example, meat obtained from males in the second half of the rut is characterised by a meagre amount of fat and may have a highly unappetising smell due to the presence of a large number of hormones at that time. In turn, the male accumulates fat immediately before the mating season (perioral, peri-muscular, intramuscular), which also has a negative impact on the quality of the obtained meat. Changes in the composition of game meat depending on the season have been widely described in the literature [24,25,26,27].



The red deer hunting period begins almost simultaneously with the roaring season. At this point, it should be noted that these dates are indicative, and in favourable weather conditions, females’ oestrus may begin a little sooner. The most rationally regulated schedule for roe deer hunting is that the hunting season begins in May and ends in September. The mating season takes place at the turn of July and August. Therefore, at the beginning of the hunting season, goat meat has the desired quality, which changes over time (Table 1, Figure 2). It should be emphasised that the product obtained from the same species of animal, in the same hunting season and in the same area may radically differ.



A modern consumer following trends, looking for healthy and lean food (so-called “fit”) can reach for venison, as encouraged by its pro-health properties and low-fat content [28]. At the same time, the consumer may be satisfied or highly disappointed with the sensory quality of the game. A meat of low sensory quality certainly has not gained acceptance among consumers, as reflected in the extremely low level of its consumption in Poland (0.08 kg/person/year) [29]. Therefore, other measures can be taken to develop it. One way is to export and sell this meat at a low price for processing [30,31,32]. However, it should be emphasised that exports also force the necessity to preserve the meat by freezing it. In combination with transport, this process contributes to the burden on the natural environment, which makes wild animal meat a product that does not fit in with the concept of sustainable production [33]. This is why it is rational and purposeful to correctly set a hunting schedule that allows for meat of the sensory quality desired by the consumer to be obtained, which will allow a reduction in the unnecessary environmental pollution. This approach is fundamental as venison is naturally produced meat.



In the context of the initial identification of reservations related to the organisation and management of hunting in Poland, the characteristics of these activities in selected European countries were made.



The hunting season in Austria is determined based on different criteria than in Poland. First, the game division distinguishes a broader spectrum of game including hind without calves, hind with calves, does with fawns, or yearlings. Table 2 shows the hunting schedule for selected big game in Austria.



Second, the hunting period in Austria for roe deer does, for example, is longer, almost 1.5 months, than that in Poland.



Third, it should be emphasised that the data for Austria were generalised as each of the nine provinces of this country is free to set the rules governing the hunting management process [35].



In Poland, the entire hunting legislation is supervised by the government and the Polish Hunting Association, so the situation is more stabilised.



The main content of the regulations in force in all Austrian provinces covers defined species of game that can be hunted, the hunting seasons, the compensation procedure, and possibly creating nature protection areas. The right to hunt directly related to the ownership of land, on one hand, allows hunters to create an emotional bond with the area. On the other hand, it may lead to excessive exploitation resulting from the ownership and associated rights or the desire to earn money by renting hunting grounds to other hunters [36]. Therefore, theoretically, all the requirements according to Leopold’s classification are met, but to a minimal extent.



In Belgium, the situation is very different to that in Poland because the hunting schedule is defined for the entire country, or separately for two regions: Flanders and Wallonia. Table 3 shows the hunting schedule for selected big game in Belgium. The hunting period depends on the hunting method (pulpit hunting, tracking, hunting with dogs) and the age, sex, and sometimes even size of the animal.



In Belgium, hunting is regulated regionally (i.e., both of these regions have their hunting organisations, rights, and hunting seasons). There is no overarching legislation at the national level, but these systems are still relatively similar due to the country’s relatively recent regional division. In Wallonia, large game management is focused on red deer, as hunting plans are large in numbers. In Flanders, the most significant emphasis is on obtaining roe deer. In Wallonia, a hunting license is subject to membership of a specific game management unit. There are no professional foresters in Flanders, and private hunters are associated with game management units covering the area of a min. 1000 ha (5000 ha in Wallonia). The forest administration must approve shooting plans in both regions [16]. Despite many simplifications and the lack of professional hunters, Belgium is very good at managing their wild game, according to Leopold’s concept.



In the Czech Republic, hunting laws have been in effect since 2001, almost unchanged. Hunting periods are determined by the species of animal, practically regardless of age and sex. Table 4 shows the hunting schedule for selected big game in Czech Republic.



The most excellent differentiation in the Polish and Czech schedules is visible in the case of wild boars. Piglets have been hunted in the Czech Republic for as long as they have been in Poland. In the Czech Republic, the so-called Game Management Act was issued in 2003, establishing game management objectives at the state level (e.g., maintaining numbers, preventing damage, maintaining genetic purity, and quality of game). Wild game management in the Czech Republic is carried out on three levels, with much of it delegated to regional authorities within each of the 14 individual administrative districts. The shooting of game may only occur in recognised hunting areas, which local authorities determine. Within these areas, landowners can set up a hunting guild if they themselves or with their neighbours have at least 500 ha of continuous land and thus have the right to establish a fishery. As part of a guild, similar to Austria, the landowner can hunt for their own use or rent the land. In Poland, there is no relationship between land ownership and the right to hunt as everything is determined by the hunting clubs and the parent organisation—PHA.



Additionally, apart from a hunting permit and firearms, in the Czech Republic, people also need to have insurance to hunt [40]. To sum up, the Czech Republic lacks many detailed regulations that exist in Polish legislation. However, a three-tier hunting management system in a country as small as the Czech Republic could have both positive and negative effects.



In France, hunting dates and species that can be hunted are defined at the provincial level. In France, there are four biogeographical regions: Atlantic, Continental, Alpine, and the Mediterranean. Table 5 shows the hunting schedule for selected big game in France.



In France, only the dates and methods of hunting are regulated. Each province has a private association, the Department Hunters Federation (FDC), dedicated to improving hunting conditions as well as conserving and managing wildlife and their habitats. The right to hunt is related to the ownership of the land. Therefore, a hunter who does not own the land must either lease it or be a member of an Approved Communal Hunting Association (ACCA). Another system (covering 1/3 of the country) requires hunters to join one association from the municipality, which theoretically covers all areas belonging to the municipality, which means that legally, all landowners are ACCA members. The hunting laws in France evolve practically all the time, and this is a manifestation of active management. For example, the law adopted on 24 July 2019 established the French Biodiversity Authority, modified the federation’s missions, and strengthened the environmental police [41]. The French government considers hunting activities very broadly and continues to improve them. When assessing the French actions through the prism of Leopold’s concept, it should be concluded that the adopted solutions meet the conditions he specified.



Hunting in selected countries is very diverse in acquiring hunting rights and their relationship to land ownership, which is very popular outside of Poland. An essential element of hunting regulation is the rational definition of hunting seasons by considering animal welfare, animal peace during the mating season, quality of the obtained meat, sex, age, and physiological condition of the animals. The necessity of having a hunting license is also a frequent element of hunting regulations. Polish legislation could benefit significantly from analysing and implementing some aspects of the legal regulations in force in other countries. However, the most important change that would be worth introducing in Polish legislation is making hunting independent of the mating season.




3.2. Predator Control


Predator control should be considered as the second most important issue after hunting restrictions. Leopold [4] characterised four groups of people who had the most extreme views on the control of predator numbers: tourists (+), hunters and foresters (+), natural history students (−), and the fur industry (−). Nevertheless, this division is likely to be somewhat different today.



In addition, Leopold [4] stated that the knowledge of modern man on the relationship between the coexistence of different species of wild animals in a given area, regardless of whether they are predatory animals or not, is incomplete. Hence, the interpretation of trophic relationships occurring in the population of wild animals is flawed.



According to Leopold [4], the person managing the fishery, guided by complete and up-to-date knowledge, must take care of a predator population control policy to ensure the welfare of the rest of the game. This approach, leading to the eradication of predatory animal species, has led to the situation today. The control of the number of predators has become necessary, not for their extermination, but their reintroduction.



The excessive number of predators may lead to the extermination of non-predatory animals threatened with extinction in a given region. This is due to the fact that “wild food” (e.g., roe deer for wolves), is more attractive to wolves than livestock [42].



However, in his considerations, Leopold [4] primarily discussed the losses of the game caused by predators and the determinants of this state (i.e., the annual mortality of a given species in a given area) directly related to predators. Leopold characterised five main factors: (1) game population density and condition; (2) predator population density; (3) predators’ food preferences; (4) physical fitness of game and possible escape; and (5) the abundance of alternative sources of food for predators. The standards for the measurement of game losses caused by predators are regulated as follows: (1) the number of animals killed directly by one predator at a given time; (2) total collection of the game by a given predatory species within a fixed period of time; and (3) the percentage of the game population obtained by a given predatory species in a fixed time. The management activities so far have meant that instead of regulating the populations of predators according to Leopold’s concept, we must now focus on their protection. The necessity of this type of action is demonstrated by the examples described below. These were limited only to Poland and the Czech Republic due to the immediate vicinity and similarity in terms of the current ecosystems.



The grey wolf and brown bear are protected at the European Union level through the so-called Habitats Directive No. 92/43/EEC (Annex II and IV) [43]. These species are an essential element of the provisions of the Bern Convention (Annex II) [44]. In the territory of the Czech Republic, they are protected in the Beskids area. According to Czech legislation, the bear is a specially protected species and highly threatened with extinction [45]. Additionally, in Poland, following the Act of 16 April 2004 on nature protection [46] and the Regulation of the Minister of the Environment of 16 December 2016 on the protection of animal species [47], the brown bear is a strictly protected species requiring active protection. There was also an obligation to create protection zones within 500 m around the lairs from November 1 to April 30.



The threat of a bear as a predator depends on its omnivorous nature, which means that these animals eat both plant food and hunt wild game. Thus, including the bear among the protected species means that it could possibly be perceived by some people as potential competition when acquiring game such as roe deer. Thus, episodes of poaching may occur in an improperly conducted harvest management and forest management process because people with limited knowledge, convinced that bears eat only wild ungulates, could surmise that the bears are taking away their potential trophies.



In the case of the lynx, it was not covered by complete species protection until 1995. Through the Regulation of the Minister of Environmental Protection, Natural Resources and Forestry on 6 January 1995 regarding the protection of animal species [48], the lynx was entered on the list of strictly protected species. Through a separate Ordinance on 30 January 1995 [49], the lynx was excluded from the list of wild game animals. After updating the Ordinance on wild species under protection in 2004 [50], the lynx is now under strict protection as a species requiring active protection. On 16 December 2016, the Minister of the Environment, regarding the protection of animal species [47], additionally imposed an obligation to designate protection zones to 500 m around the identified breeding sites for lynx that was valid from 1 April to 31 August. The lynx is listed in Annexes II and IV of the Habitats Directive [48] and Annex III of the Bern Convention [44]. It has been assigned to the NT threat category in the Polish Red Book—a lower risk species, but close to threat. In the Czech Republic, the lynx is protected in a unique habitat area of Beskydy, Šumava, Blansky les, and Boletice.



The size of the wolf population in eastern Poland in the 20th century ranged from 0 to 9.1 individuals per 100 km2. The last time-intensive fight against wolves took place in Poland from 1955 to 1975, and it almost ended with the extermination of this species. In 1975, when restrictions related to hunting wolves were introduced, the estimated number of this species in Poland was 100 individuals distributed in the north-eastern and south-eastern regions of the country. As a result of protective measures, by 2018, the number of wolves on the western side of the Vistula increased to about 800–1000 individuals, and the IUCN changed its status from CE (critically endangered) to VU (vulnerable) [7]. According to the official data presented by the Chief Inspectorate for Environmental Protection, the size of the wolf population varies considerably across the country. It is estimated that on average it is from 1.5 to 6 individuals per 100 km2. Thus, it can be seen that the wolf population in the western territories is lower than in the eastern territories, since the average quoted earlier was so lowered after adding western Poland [51].



The work of Gula et al. [7] indicated that in order to manage the wolf population actively, it is necessary to have up-to-date information, particularly, in terms of the wolf population structure, range, habitats used, and the species’ demographic history. Furthermore, it is also important to systematically follow the process of recolonising the species in the areas covered by management, and in justified cases, to reduce the population size.



Summarising the topic of predator control, it should be stated that wild predatory animals have always been exterminated by humans, which led to the partial or complete extinction of some species. Therefore, it is now necessary to rebuild the population of wild predatory animals and bring the numbers of these species to a stable state that allows for a natural existence. Thus, the control of the number of predators postulated by Leopold should occur through active hunting management, which has been indicated in numerous publications [7,52,53,54].



The first stage of active management must be to include animals that are food for predators in hunting plans by counting the number of game obtained by predators. In addition, wild game plans for the area should be reduced by the amount of wild game intended for food by the predators. The second stage should take place only after the predator population size has stabilised. It should consider the sanitary shooting of predators and the possible reduction of too large a population of predators disturbing the ecological balance.




3.3. Reservation of Game Lands as Parks, Forests, Refuges


The game refuge is a closed element of a hunting ground, which is excluded from hunting to create conditions conducive to restoring wild animal populations and their diffusion into neighbouring areas. The adjacent area is understood as a hunting area against which the refuge acts as a game source for the hunting grounds. Another use of these closed habitats is to protect wild game species prohibited or threatened with extinction. The name refuge is most often used because it best describes the fundamental functions of this area across the entire wildlife conservation mechanism. A refuge is an area that only fishery managers have access to. This is due to the recommendations described by Leopold [4], according to which refuges are intended for the intensive restoration of endangered populations, and the presence of people could disturb it.



On the other hand, parks should be understood as game protection or breeding sites and tourist attractions. The function of parks is recreation and education. In a favourable situation, when the number of wild animals increases in the parks, its spontaneous diffusion toward hunting grounds occurs. Consequently, the number of wild game in the hunting grounds is replenished [4].



To sum up, the primary purpose of creating any habitat is to ensure free reproduction of game and its natural release to hunting grounds. However, a significant factor that should be considered is the mobility of animals related to their ability to migrate to hunting areas per day, per month, and/or one year. This approach is designed to control the number of wild animals in the immediate vicinity of the refuge. This approach also points to the need to create protected areas throughout the country, not only selected enclaves but also to maintain biodiversity and support endangered species [55].



The surface and terrain of these protective habitats must be adapted to the game species’ requirements to ensure optimal living conditions. The creation of habitats must be deliberate and result from rational premises for maintaining the welfare of the game. In areas designated as refuges, the occurrence of natural hiding places of a given species of game should be considered, so that the sense of safety of wild game and ensuring its freedom and welfare result not only from eliminating the possibility of hunting and the presence of people [55].



Leopold [4] also considered the cost of a given habitat. This concept covers the cost of maintaining the habitat in one hunting season, the length of the habitat’s useful life under the assumption of constant costs as well as the increase in these costs associated with the time of its use. Such a comprehensive approach to the cost-consumption of the habitat allows for the estimation of the maximum period of habitat use, resulting from the pursuit of economic optimisation of the conservation activities carried out. Refuges protect animals from hunters, help protect against predators, and even against hunger, but unfortunately not against diseases, although the protection of the game may accelerate its recovery.



The situation in Poland in terms of animal shelters is currently quite favourable. Namely, areas where one can hunt are referred to as hunting districts [3]. For the area to be included in the hunting district, it must constitute an area of land with a total area of more than 3000 ha, closed by borders. Additionally, favourable conditions for hunting must be established in its area. Hunting areas can be forests and fields; these are designated throughout the country with some exceptions. The following cannot be counted towards hunting districts:




	
National parks and nature reserves (except their parts where hunting is allowed in the conservation or hunting plan);



	
Areas within the administrative borders of cities;



	
Areas occupied by localities not classified as cities, but including residential and farm buildings with yards, squares, streets, roads; and



	
Buildings, plants, devices, and areas intended for specific purposes—social, religious, commercial, transport, storage, industrial—moreover, monuments.








Entering the hunting grounds does not give people the right to hunt. A hunting club of the PHA must lease the circuit, and the amount of harvest included in the annual hunting plans is assigned to a specific hunting area [3].



The allocation of a given area to a hunting circuit is not a final decision. Because the minister responsible for the environment, after consulting the PHA or receiving disturbing messages from the PHA, has the right to exclude certain hunting districts from a lease through a decision and transfer them to the management for a minimum period of 10 years for the GBC (game breeding centres). At the GBC, hunting is a task carried out to a minimal extent, mainly for sanitary purposes, and the tasks are mainly related to [56]:




	
Developing the management and conducting an exemplary manner of fisheries;



	
Conducting scientific research;



	
Restoring populations of disappearing species of wild game;



	
Breeding native game species in order to populate fisheries;



	
Breeding valuable game in forest biocenoses; and



	
Conducting hunting training.








Undoubtedly, the idea of the GBC is part of the creation of habitats described by Leopold [4]. National parks and nature reserves can be viewed similarly. Although they are hunting grounds, they are not included in hunting districts. As of 2021, there are 23 national parks in Poland. Each of them is characterised by a different type of flora and fauna. Therefore, all of them can be considered a specific refuge. However, their area is insufficient as it constitutes 3151.00 km2, and thus approximately 1% of the country’s area [57].



In Poland, 1498 nature reserves have been distinguished, covering approximately 169,200 ha, so 0.54% of the country’s area. For example, 737 objects are forest reserves covering 66,773 ha (0.21% of the country area), and 139 objects are fauna reserves covering 43,037 ha (0.13% of the country area). As in national parks, protection within the reserves is strictly defined based on the species of both fauna and flora typical of the reserve [58].



Protected areas in the Czech Republic are defined by the Nature and Landscape Protection Act [50]. The situation of national parks in the Czech Republic has been stable since 1999. Since then, there have been four national parks there, covering 119,500 ha or 1.5% of the country’s area. There are 26 (14.43% of the country’s area) protected landscape areas in the Czech Republic, and 110 national nature reserves (0.38% of the country’s area). As far as nature reserves are concerned, 817 sites represent 0.54% of the country’s area, and the situation has been stable for many years. The size of protected areas in the Czech Republic is not defined in the regulations. However, it can be concluded that the number of sites for protecting wild animals present in the Czech Republic is sufficient. For example, parks defined by Leopold in the Czech Republic are represented by four sites (1.5% of the country’s area), while the refuge by 26 sites (14.43% of the country’s area) [59].



In Belgium, PAs are represented by one national park, covering 57.5 km2, although there are also several non-human-managed natural parks and a cross-border park between Belgium and Germany. There are also small nature reserves in Belgium. According to Leopold’s concept, refuges should be located in places that ensure the diffusion of wild animals throughout the country. Despite the fact that Belgium is a very small country, for example, 2.5 times smaller than the Czech Republic, the percentage of protected areas cannot be considered sufficient. In the Czech Republic, protected areas cover about 15% of the country’s area, and in Belgium, it is less than 1% [60]. Hence, it can be assumed that the system of organisation of protected areas in Belgium requires elaboration.



There are six national parks in Austria covering 2380.35 km2, the smallest of which is only 13.3 km2 [61]. There are 453 nature reserves in Austria [as of 2011], 48 nature parks with a total area of approximately 500,000 hectares [as of 2013], and 249 landscape protection areas [as of 2011]. Overall, around 24% of Austria’s territory is protected land, which can be considered as a significant proportion compared to Belgium and even the Czech Republic. In national parks, there is a system for managing populations of ungulates, just like in Poland, only in specific places and times, considering the harvesting plan. Austria is perfectly meeting the assumptions made by Leopold [4].



The history of nature conservation in France dates back to the 19th century. In 1861, the first protected area in France was established on an area of 1097 ha. Contemporary French national parks base their activities on the law from 1960, which was amended in 2006. There are currently 11 national parks in France, three of which are located in overseas territories (as of 2019). Parks cover 60,728 km2—9.5% of the territory of France. In France, there is a price list for the illegal harvesting of wild game, but the penalties are much stricter. For example, red deer stag—1700 euro, Corsican deer stag—3200 euro, and wild boar—500 euro [62]. In Poland, there are also penalties for poaching. According to Polish law, poaching is a violation of the hunting law, punishable by up to five years in prison. There are also financial penalties for killing animals. The poacher should pay 900 euro for the illegally harvested elk and deer, for wild boar and roe deer—450 euro, for other game—225 euro. However, these are indicative amounts. Data analysis shows that the French approach to the implementation of Leopold’s third postulate is insufficient, especially in the area of the diversity of land functions. There is also a need to increase the area occupied by protection areas in France, similar to that in Austria.



Summarising the postulate regarding the determination of the habitats of animals, it can be stated that numerous issues require improvement in most of the analysed countries. Protected areas are of great ecological, social, social, cultural, economic, and scientific importance. Therefore, their percentage on the scale of the country’s surface area should be sufficiently high. Austria (25%) is a model for such action. In this context, Poland and Belgium differ unfavourably from other countries (approx. 1%), which should be considered when improving and striving for the active management of hunting.



Providing game shelter is undoubtedly a vital management element. Proper placement and sufficient refuge in terms of size will reduce the need for the artificial reintroduction of game and industrialised farming.




3.4. Artificial Replenishment (e.g., Restocking and Game Farming)


Artificial replenishment of the population of wild animals is necessary in some cases. It consists of systematically checking whether the species requires protection, artificial farm breeding, or reintroduction from another country. Then, depending on the population density of this species in a given area and the introduction of corrective measures, the population is replenished [63].



Leopold [4] described the conditions indicating the need for artificial replenishment of the wild game population, consisting of four successive stages: (1) abundance assessment; (2) evaluation of the efficiency and productivity of game in a given area (compared to standards); (3) diagnosis—assessment of the factors of the animal’s habitat (e.g., the availability of food and water) and then testing the possible remedial measures on a small scale; and (4) ongoing oversight of problematic factors diagnosed in stage 3 on a large scale. Only such a comprehensive approach will ultimately be able to influence the wildlife population.



Determining the abundance of wildlife populations is a highly complex exercise. Leopold [4] distinguished three types of techniques used to assess the size of the population: (1) sampling consisting in recording the spotted individuals in the entire study area or its part (as a sample); (2) determining the percentage of animals with the use of traps or catching individual specimens (samples), marking them, and then releasing them; and (3) indirect observation of the condition of individuals and population density with the use of specific indicators essential for the site manager.



It should be said that neither of these concepts is perfect and practical because in a given place, one animal may appear many times or never, and the overall observation of the area is highly cost-intensive and time-consuming.



In Poland, the number of animals is referred to as inventory and is a requirement laid down in the Hunting Law of 1995 [3]. An inventory (i.e., a count of the number of animals) must be carried out by leaseholders or managers of hunting districts by 10 March of each year. Pursuant to the Act, the number of game animals is to be “estimated”, which means that there are no defined requirements regarding the methodology of carrying out these activities. The inventory is prepared using the form provided in the Act.



Bobek et al. estimated four methods of estimating wild ungulate populations. Results of the assessment of the size of populations showed that low density and/or large size of animal group made estimation difficult and expensive with the use of taxation areas as it requires taking a large number of samples. The total census method reduces the variability of the collected samples. Bobek et al. stated that it requires additional work and calculations related to the method errors. The verification of the results obtained by means of the total census can be performed once using parallel appraisal areas or on the basis of the acquisition and growth of the realised population. The achieved increase in population should be calculated by assessing the size of the population in the taxation areas between two years, assuming that the error of assessment is not higher than ±10% of the number after the end of the hunting season, and its value is equal to the number of individuals obtained in the hunting season between the two compared years [64].



Wild game supervision is a very important element of the management process. Neglect in this regard led to the extinction of the tarpan (Equus gmelini) and the aurochs (Bos primigenius) in Poland [65,66], where “The attractiveness of the wild horse as hunting trophy can be proved by the information on the measures undertaken to protect these animals, similar to protection of the aurochs, which was almost completely killed off in that period” [65]. An equally important aspect is also the problem with the reproduction of these animals. This is why scientists in the country have been creating breeding centres for years, but unfortunately, this has not always been successful. However, such drastic measures have never been taken to destroy the population of the remaining large game living in Poland (i.e., red deer, roe deer, fallow deer, sika deer, elk, wild boar, mouflon). However, some populations of wild animals are definitely less numerous than others, therefore, for example, elks are under year-round protection, and few animals are obtained from mouflons. The assessment of the number of animals is extremely important because its neglect may eventually lead to the extinction of the species. An example of neglect in Poland is wild chamois, which are not included in any registers related to game. Therefore, wild chamois have been considered as wild animals and not game since 1868. According to the Red Book of Endangered and Endangered Animals, the Tatra chamois is an extremely endangered species (CR) in Poland [67].



Sika deer were introduced to Poland in 1895 [68], while fallow-deer as far back as the 13th century [69]. In turn, as a native species, elk have been protected in Poland since 1925 in the Biebrza Marshes, thanks to which it survived the Second World War. As a result of conservation measures in many regions, it was possible to restore the size of individual populations to the level that guaranteed the existence of biodiversity. For example, in the Kampinos Forest, elk were reintroduced in 1951 with several individuals from Belarus.



In the case of the Czech Republic, the situation is entirely different. Up until the 10th century, the distribution of animals was even and related to the density of afforestation. Later, facilities (castles) were built for hunting and managing wild populations. Only in the 20th century, during wars, intense poaching activity, and significant deforestation, did the number and distribution of wild animals change drastically. Currently, there are 11 species of ungulates in the Czech Republic: red deer, roe deer, fallow deer, sika deer, wild boar, mouflon, northern chamois, wild goat, white-tailed mule deer, elk, and Barbara sheep. Only four of them are native to the Czech Republic: roe deer, red deer, elk, and wild boar. The rest were either introduced or ended up there by accident. Examples of game extermination in the Czech Republic [70] are:




	
Moose—exterminated in the 14th century and then reintroduced from Poland in the second half of the 20th century. Currently, it is found only in the south of the country, and its population is small;



	
Red deer—in the 17th century, it was almost exterminated in the Czech Republic; therefore, to improve the population size, deer kept in parks were released, and subspecies (i.e., Carpathian deer) were introduced. Moreover, the appearance of sika deer, maral, and wapiti caused the loss in the genetic purity of this species in the Czech Republic;



	
Roe deer—in the Czech Republic, it has never been seriously affected by human activity. However, attempts have been made to cross native populations with Siberian roe deer in order to improve the quality of the trophy, but to no avail;



	
Boar—died out in the wild in the Czech Republic in the 18th century, but it was possible to recolonize it naturally by releasing animals kept in farms;



	
European bison—a species out of the Czech Republic.








In accordance with the regulations in force in the Czech Republic [40], a person with the right to hunt is obliged to carry out a census of the number of wild game and all its species occurring in the managed fishery each year. The annual inventory is usually carried out by visual inspection at a specific time (e.g., spring) in a specific area. There are no legal regulations regarding the applicable methodology in this respect. Looking through the prism of Leopold’s guidelines, the Czech pragmatist deviates from the recommendations, and this has resulted in the extermination of many species of wild animals. The counting methods used are insufficient and are likely to be the cause of this.



Belgium is not a country rich in a variety of wild game species. The only wild ungulate species in Flanders are roe deer, besides a few fallow deer, deer, and wild boar. In the Walloon region, however, wild boar, deer, and roe deer populations are widespread, and there are also mouflons, but only in the Semois Valley. Until the end of the 18th century, deer, wild boars, roe deer, and even fallow deer were present in Belgium in high densities, especially in heavily forested areas. At the end of the 18th century, a significant number of wild boars were killed due to the damage they caused to crops. Then, revolutions and wars, as in the case of the Czech Republic, led to the extermination of some animals. After 1830, attempts were made to increase the population of Belgian game. Red deer, fallow deer, and roe deer were reintroduced in several places in the country. Unfortunately, the improvement in the situation did not last long because two consecutive world wars in the 20th century led to deforestation in Belgium and the destruction of part of the game population. After the end of the war, both deer and deer populations were only a fraction of the 18th century. Nevertheless, remedial action after the war led to an improvement in the state of the population [71].



Determining the abundance of animals in Belgium is carried out differently depending on the region. In Flanders, it is obligatory to estimate the size of the roe deer population to justify the planned harvest. However, there are no guidelines on the counting methodology. Attempts were made to impose detailed kilometre indexes, which, however, were not legally regulated. In Wallonia, on the other hand, there is no legal obligation for tenants to count game as the regional forestry administration handles this. However, some tenants either develop abundance estimation methods or use existing ones to complete administrative estimates. The most frequently used methods are counting from hunting pulpits, counting from a car while traversing hunting territory, and tracking game. Hence, the conclusion that the implementation of Leopold’s postulate regarding replenishment of the wild game population in Belgium is necessary. A crucial task in the field is to develop a methodology for counting game [16].



There are currently nine species of ungulates in Austria: roe deer, red deer, northern ibex, wild boar, mouflon, sika deer, ibex, fallow deer, and elk. The moose is a native species of Austria. In the 10th century, it disappeared from its territory, and now has a small population. The natural recolonisation of the moose takes place due to the migration of individuals from the Czech Republic. Fallow deer, in turn, were introduced in Austria in the 15th and 16th centuries. On the other hand, the populations of roe deer, chamois, deer, and wild boar suffered little as a result of legal and illegal hunting activities, as indicated by retrospective data [14].



The abundance of individual wild game species in Austria has not been systematically recorded. Only the results of the annual harvest are collected and reported by the chief hunter in each hunting district. These data are taken as an indicator of changes in the size of individual populations and include the number of animals killed by hunters, road accidents, and other deaths. More direct methods of estimating the abundance of individual species are only used locally. In this case, game tracks or faeces are assessed. However, there are no state registers for data on the abundance of the big game population in Austria.



Consequently, the harvesting plans established are not based on wild animal population estimates. Referring to this approach to Leopold’s recommendations, it can be stated that the method used in Austria for estimating the size of individual populations based on the number of dead individuals does not allow for the correct forecasting of changes in the number of animals. This conclusion is also supported by the fact that various species of wild animals were exterminated in Austria (e.g., elk, European bison) [14].



France is a country with as many as nine species of big game including six native species (red deer [including Corsican deer], roe deer, wild boar, northern chamois, mouflon, and alpine ibex) and three introduced species—fallow deer, sika deer, and Chinese water deer. Chinese water deer and the alpine ibex are species that cannot be hunted [8]. In France, roe deer were never threatened with extinction, but in order to stabilize their population density, translocations were made. On the other hand, red deer almost disappeared from the south of France in the mid-19th century due to intensive deforestation. After World War II, animals were released from protected areas and were even reintroduced from abroad (Germany, Austria, and Hungary) [72]. Wild boars are numerous in France, and problems with their shortage, but rather their excessive occurrence, have not been noted.



Counting the number of individual species of wild animals in France is the most advanced. It is because almost all known methods have been tried (e.g., counting from a hunter [73], tracking, counting at pastures and in baits [74], pointage flash methods, and capture-mark-recapture methods [75]). Despite the efforts made, an underestimation of the number of up to 50% was found. At the same time, it was found that the applied methods of calculating the population size allow for estimating only the minimum size and not the real one. It was also found that underestimating increased with the increase in the number of individual species of wild animals. Due to the fact that the management of the wild animal population cannot be rational if only the minimum size is known, efforts have been made in France to develop new techniques to quantify numbers. For this purpose, the concept of ecological change indicators was used, based on the observation that well-established populations of large mammals have a specific impact on the habitat. When the population density is too high, the deterioration of the population was noted, manifested by unfavourable changes in the individual characteristics of animals (phenotypic quality, reproductive performance), which is related to the availability of natural resources. With an appropriate population density, in relation to the availability of natural resources in a given area, neither deterioration nor improvement in the population’s quality was observed. These indicators to monitor changes in the dynamics of numbers of individual species of wild animals were described as early as 1973 [76]. By analysing changes in population density, from the time of colonisation to the saturation of the area, it can be concluded that there are several indicators helpful in tracking ecological changes (e.g., population size—the kilometre index of animal movement; animal condition—male winter weight and length of the hind leg; productivity population—birth during the year; the intensity of plucking of stands—site visits). Such an approach can be considered a refinement of the third method of assessing the state of the population indicated by Leopold in 1933 (indirect observation of the condition or density of population through the use of indices). Therefore, it can be concluded that France stands out among the countries covered by this analysis in terms of the implementation of Leopold’s fourth postulate. Table 6 summarizes the presence or introductions of selected animal species in the analyzed countries.



Failure to manage wild animal populations may lead to the extermination of native game species. This, in turn, is one of the reasons for reintroduction. At the same time, it should be emphasised that there is no justification for introducing exotic species to a given area. The totality of these activities is usually highly ineffective and cannot be justified by the pursuit of biodiversity. For example, in Poland, fallow deer were introduced instead of maintaining native species such as tarpan and aurochs. To sum up, introductions are not always in the interests of the state, hunters, and fisheries.



Proper assessment of the number of animals and, consequently, the knowledge of the actual condition of individual populations is the basis for their management. The conducted review showed that in most of the countries discussed, there is a requirement to assess the number of wild animals of individual species, but it does not indicate how to do it properly. Therefore, there is a need to refine the methods for this purpose. Otherwise, hunting plans may be overestimated, which may lead to the extermination of certain species of wild animals. In this light, the implementation of the fourth postulate of Leopold [4] requires elaboration of the methodical approach to the assessment of the state of abundance, which would be universally applicable. For this purpose, modern technical solutions can be used (e.g., game chip chipping). Initially, this method would generate significant costs and require the significant involvement of foresters. However, in the long run, it would bring tangible benefits.



In the opinion of the authors, Leopold’s fourth postulate should be considered the most important. Lack of supervision over the population size may result in extermination of the game, and consequently, the remaining demands will lose any meaning. Nevertheless, it should be noted that an improperly conducted hunting management process may also lead to an overpopulation of a given species. Hence, it can be seen how important this aspect is.




3.5. Environmental Controls (e.g., Control of Food, Cover, Special Factors, and Diseases)


The last of the postulates indicated by Leopold [4] regarding the concept of wild game management is the control of environmental factors that directly impact the existence of animals. This postulate includes activities such as feeding the game, providing shelter, protecting against diseases, and meeting any special requirements specific to the species. These factors are intertwined and are strongly correlated with each other. Hence, the necessity of a comprehensive approach to this postulate. Leopold emphasised that problems with the access of food and game hideouts are seasonal rather than all-year-round. Hence, determining the type, size, and distribution of food are most important in seasons that are critical for the game.



Leopold [4] indicated that the knowledge of the physiology of wild game is not complete. At that time, it was only possible to find out what an animal ate, not necessarily how much or why. However, there is now well-established knowledge about the quantitative and qualitative food requirements of wildlife. Therefore, complementary feeding type depends somewhat on the game’s preferences and its specific species characteristics (e.g., specialised gastrointestinal tract).



Wild game food is any matter that will be ingested by the game for the sake of its welfare. Food control covers the amount, type, and quality of food that a given species of animal needs, depending on sex, age, and season in a particular environment. The control of feeding the game should be based on the knowledge of foods consumed by wild game preferences (e.g., different leaves of trees, different shrubs, herbs, etc.). Since plant control is possible only on feeding plots and not in the whole forest, plant selection on these plots must be purposely selected. Therefore, plants should be selected based on such factors such as which crops can be obtained (purchased or grown) without much difficulty during feeding; which is tasty for game; which will ensure that the game meets its physiological needs (growth, lactation, pregnancy); and what the game are used to eating. Food that meets the requirements described above is the most optimal for feeding. It should be emphasised that there is no ideal food. Its diversity is the most important. It should be noted that nowhere is full-year supplementation used, usually only winter feeding [4].



Currently, in the literature, winter feeding of animals has been very widely criticised. Winter feeding does not affect the bodyweight of the game and may cause some problems. The game should obtain food by itself. Game feeding, even justified by striving to avoid damage to the natural environment such as plucking young stands or stripping the bark is inappropriate. Feeding may be counterproductive. Experience shows that game, instead of only feeding itself from feeders, uses them as the fundamental source of food, which makes it largely dependent on human activities [77].



Leopold [4] also described the four most common methods of winter feeding: (1) feeding plots; (2) “self-feeding stations”—feeders with fodder requiring some involvement on the part of the game (e.g., with whole bundles of unprocessed cereals, grains of unhusked cereals, etc.); (3) feeding stations—feeders with feed ready for consumption; and (4) emergency feeding (e.g., feeding the piglets after the sow’s death).



The animals should also have access to water, although not necessarily and not always in the form of a liquid, but also plants with high water content. Providing animals with access to the optimal amount of water should depend on the environmental conditions. Leopold [4] found that providing water for wildlife was not always associated with costs. He illustrated this by saying that game should not be seen only through the prism of its fleshiness. Wild animals are an element of the ecosystem that, under optimal conditions, does not require human resources and resources to ensure their existence. Hence, wild animal meat is actually a by-product of the environment, which is an added value and does not burden it.



In forest ecosystems, there are water reservoirs sufficient to provide animals with an optimal amount of water. Sometimes natural reservoirs may dry up, or are absent in a specific area, which will result in the need to create artificial reservoirs. These, in turn, may positively or negatively affect agriculture, forestry, etc. It is worth noting that in natural conditions, game migrates in order to ensure access to water and more food. Therefore, it is not a problem that requires more attention.



A shelter is defined by Leopold [4] as a hiding place for game that enables its vegetation (preservation of fundamental life processes) or a place allowing for survival, hiding from predators. Thus, a cover can either be a bush or a burrow in the ground. It follows that vegetation is not only food for animals, but also provides the possibility of hiding and shelter. Therefore, appropriate vegetation is one of the most important factors that should be taken care of. However, each biotope is constantly changing. The vegetation cover changes as a result of changes in the soil composition, and thus the habitat of a given species changes (over time). This is the justification for the protection of habitats (refuge), described in Section 3.



Leopold [4] distinguished between the methods of supervision over the number and quality of wild game shelters:




	
accelerating plant succession through planting, fencing against game, protection against fire; and



	
delaying plant succession by ploughing, burning, grassing game, cutting plants.








These methods can be called natural tools. However, it should be emphasised that the entire supervision process is complex and time-consuming. Leopold [4] also suggests the possibility of creating artificial shelters using brushwood, branches, and tree trunks. However, building artificial shelters, although faster, is ineffective in the long run.



The cover allows the game to hide, rest, sleep, play, raise young, and eat. Therefore, when managing wild game populations, one should consider all factors specific to a given species of this game. In addition, when managing the habitats of wild animals, one should consider their level of tolerance to the variability of individual environmental conditions. For example, the size of the wild game population may be a function of the number of shelters available. Hence, it is necessary to ensure that there is a minimum number of habitats that meet the requirements of a given species.



Leopold [4] distinguished five types of shelters, and this division is still valid today: (1) winter shelters (providing invisibility and mechanical protection against snow); (2) refuge cover (areas where it is forbidden to hunt); (3) loafing cover (a place, not necessarily large, usually not too far from 1 or 2, providing shade in summer and protection against the wind in winter); (4) nesting cover (a habitat for raising young); and (5) nocturnal habitat. The methods of game protection are discussed in detail in point 3.



Leopold [4] only outlined a general framework for managing wild game populations regarding their diseases. Of course, it is impossible to eliminate all pathogens in wildlife habitats, but every effort should be made to limit them. It should also be emphasised that the treatment of diseases is not subject to the management of wild animal populations. On the other hand, population management should focus on creating an idea of the mechanisms, ranges, and strength of game diseases so that the manager can easily fight them in managed populations. Leopold put enormous pressure on the development of this management department.



At the beginning of the 20th century, the importance of disease in managing game populations was underestimated. The disease was not considered as an essential factor in wildlife management. However, the disease-related extinction of some wild animal species indicates the importance of this factor in the management process [78,79,80]. In particular, predators can be vectors of diseases because they feed on small rodents, and can become infected with their diseases [81]. Therefore, diseases are also an essential factor that should be considered when planning the acquisition of game. In the epidemic situation, the possibility of losing a significant part of the population has to be considered. Fluctuations in the population density in a given area may, to some extent, depend on the dynamics of the spread, virulence, and resistance of the pathogenic microorganisms. It should be emphasised that diseases can only attack animals of a certain sex or age, which affects the proportionality of the population [82].



Disease symptoms in the case of wild game are extremely difficult or even impossible to observe. This is due to the lack of tagging of the game, the speed of its migration, duration of the disease, but also the susceptibility of the game weakened by the disease to succumb to natural enemies [82].



Surveillance of all factors leading to disease in wildlife is negligible. Many interesting ideas for this purpose have been described in the literature, but are challenging to implement on a large scale. There are eight fundamental factors causing diseases in game, and the knowledge of the characteristics of each individual allows for the selection of an appropriate method of population management. In nature, we most often deal with the coexistence of pathogens such as (1) viruses; (2) bacteria; (3) protozoa; (4) fungi; (5) malnutrition; (6) parasites; (7) chemical poisoning; and (8) mechanical injuries.



Estimating disease mortality in animals is extremely important in the population management process. The high population density greatly accelerates the spread of infectious diseases. In addition, the reduced condition of the game caused by, for example, malnutrition or extreme environmental conditions also increases its susceptibility to disease. Disease control in wildlife is also important from the perspective of domestic animals and humans as foraging deer or wild boar in crops can transfer pathogens. Similarly, faeces left behind by animals as well as dead individuals can be a vector of diseases [83,84].



Therefore, in the context of the active management of wild game, it is necessary to carry out ongoing health checks of individuals based on regular observation of herds and possible sanitary hunting. In the literature, one can also find quite drastic methods of fighting diseases (i.e., shooting the entire population in the area potentially affected by the disease and the local animals’ gradual settlement). Another method is the selective removal of potentially susceptible groups of individuals (e.g., females, malnourished, or young individuals) [4].



Leopold [4], describing his concept of wild game management, referred to a quite controversial method of artificially immunising the game. This method relies on the controlled spread of mild strains of the disease. Numerous literature studies have indicated the use of this method of immunisation, for example, of rats against Trichinella spiralis [85]; mice against Dwarf Tapeworm, Hymenolepis nana var. fraterna [86]; and even farmed elk against Brucinellosis [87,88]. Thorne’s 1978 research has been indirectly continued in the U.S. by attempting to vaccinate single moose against Brucella abortus [89]. Unfortunately, the results of these works should be considered as a premise for use in closed breeding and not a method appropriate for wild game. This is indicated by the lack of control over the spread of the risk factor. Moreover, there is a debatable humanitarian nature of this approach.



The actions suggested by Leopold almost a century ago may constitute a premise justifying the artificial immunisation of wild game in its natural environment. However, only additional research in this area could significantly enrich population management methods in the context of surveillance of the emergence and spread of diseases. Currently, management methods are mainly limited to killing entire herds or destroying habitats to disperse the animal population.



According to Leopold, there are only two sentences regarding the activities described in point 5 of the wild game management paradigm in Polish legislation. Namely, the Hunting Law of 13 October 1995 [3] in Art. 13 on the feeding of game states that tenants and land administrators may feed the game if it does not pose an epizootic risk. This provision is characterised by a high level of generality. It can be interpreted differently, not always in line with the concept of wild game management. The Act’s provisions on the Protection of Animal Health indicate that a powiat veterinarian may temporarily prohibit the feeding of game animals. This is done by way of an ordinance, which is an act of local law.



Nevertheless, the obligatory prohibition of feeding wild boars in the areas at risk (red, blue, and yellow zones) results from the provisions of the Regulation of the Minister of Agriculture and Rural Development of 24 January 2018. Additionally, in 2018, the “Program for the early detection of infections with the virus that causes African swine fever and for increasing the knowledge about this disease and its control” was introduced in Poland [90]. These records show that it is impossible to feed only wild boars when they are the only disease vector because it is impossible to control which animal eats from any pasture. This is why in the areas covered by those above-mentioned, the program limits the feeding of animals in general. In addition, the most difficult period for game (i.e., winter) is milder in Poland every year, and often, snow cover appears in only a few places so the game can obtain food on its own.



In turn, Art. 14 of the Hunting Law Act [3] refers to animal diseases, namely the need to notify the State Veterinary Inspection of any noticed disease symptoms of wild game.



In Poland, the control of environmental factors is limited only to the regulations above-mentioned. There is no information about providing the game with watering places, and when it comes to habitats, only the protected areas discussed in Section 3 are mentioned. There may be provisions regarding these issues in the internal regulations of individual hunting clubs. However, this approach is characterised by a high level of individualisation and indicates the need to improve the legislation in line with the concept of Leopold [4].



Due to the multitude of factors specified by Leopold in the fifth point, only references to complementary feeding will be presented in the following discussion.



Complementary feeding of game in the Czech Republic is compulsory by law [39]. This practice has been in use for almost 500 years. In the light of the law, the user of the hunting grounds (lessee) is obliged to take care of the game’s habitats, feeding areas, pastures, salt licks, and, importantly, watering places. In addition, the leaseholder should use supplementary feeding if necessary. Although the climatic conditions in the Czech Republic are similar to those in Poland, the winters are not as severe. Therefore, despite the dubious need for additional feeding, they are used because of a centuries-old tradition. In addition, land users prefer to overfeed animals to avoid punishment. Czech legislation states that the state game management authority may control the living conditions of the game and call on the fishery user to rectify the situation immediately. If these conditions are not met, the animals are fed by the state at the expense of the land user, which is usually more expensive. It can be stated that the system of feeding animals in force in the Czech Republic is irrational from the point of view of Leopold’s concept. Feeding wild animals should be a matter of necessity, not tradition.



In Belgium, due to the division of the country into two separate legislations, the care of game is also diversified. In Flanders, feeding the game is neither prohibited nor obligatory. The winters in this region are mild and agriculture is dispersed, which means that the game has access to many types of natural food resources. Complementary feeding in Flanders is rarely used, and is usually to keep deer in wooded areas away from roads. However, it is forbidden to hunt for game in the baiting area. Such conduct is considered inhumane. In Wallonia, on the other hand, a distinction is made between side-feeding and diversification. Supplementary feeding is intended for cervids, usually in the winter. Naturally available plants are used for this purpose, while the use of industrial by-products is prohibited. The diversification feeding is for wild boar and is based on barley, corn, and peas. The purpose of feeding wild boars is to keep them in forests, away from crops. However, diversification feeding is not always carried out rationally with appropriate moderation [16]. Land users are tempted to achieve a rapid weight gain of adults and increase their fertility, which should not be the goal of this feeding. Therefore, it can be stated that in Belgium, the diversification feeding of wild boars should be rationalised in order to fulfil Leopold’s postulate.



In Austria, supplementary feeding is often done daily. This is used for deer, roe deer, and mouflon from November to May (fall–spring) in many districts. Depending on the province, the law varies greatly and can be mandatory, permitted in an emergency, or voluntary. Animals near feeders and feeding stations are not allowed to be shot. Chamois and ibex are not fed. On the other hand, in wild boar, a lure with corn is used. Additionally, the lure can be used all year round and is supposed to help in shooting it [14]. This procedure is prohibited in Belgium (Flanders) whereas in Austria, it standard practice. In Austria, it is even used to enclose deer forage sites [10–50 ha] and keep them there throughout the winter, hoping to provide them with the best conditions to survive the winter [91]. In light of Leopold’s concept, the practice used in Austria does not comply with the guideline expressed in Leopold’s fifth point.



In France, additional feeding is used as in the previously discussed countries, for example, in order to limit the amount of damage caused by wild boars. However, this is undertaken in a completely different way. Wild boars are fed with cereals only during the period of crop sensitivity (i.e., in the milky-waxy period of maize (April–October) and during the period of intensive activity of the vineyards (July–September)) [92,93]. Cereal grains are scattered in the forest, not closer than 300 m from the edge of the cultivated fields. Another way it is used in France is through the use of winter feeding as a supplement to the natural food base. However, naturally occurring plants and the easiest to breed plants are not used for this purpose, but only those that help to improve the population efficiency. This procedure is unique to France. Due to the diversity of game habitats in France, additional feeding may be used only in cases of poor-quality habitat or extreme environmental conditions such as drought, etc. The regulations prohibit feeding animals during the hunting season to limit unfair practices of luring animals to their areas by tenants or users as well as avoid shooting at animals while baiting, which has been strictly forbidden in France since 1 April 1986 [8]. Complementary feeding in France is carried out in a manner close to that recommended by Leopold.



As the analysis shows, the practices of feeding animals are very widespread. On the other hand, legal regulations concerning providing animals with access to water or managing disease agents are not as common anymore. They are usually expressed primarily in sub-laws. Each district, hunting unit, or other administrative unit involved in the management of wild game is characterised by specificity (e.g., vegetation, climate, pathogens). Therefore, it is necessary to adapt detailed recommendations to the current situation.





4. Conclusions


This article formulates questions on important issues such as how important is hunting for humanity? Should hunting management be implemented systematically, based on a universal model? What is the management of hunting and wild game populations in Poland, and how is it understood in the world? Why are hunters perceived as murderers in Poland? How can this perception be changed? The answers to these and other questions have been systematically presented in detail in this article. However, the synthetic statements resulting from the analysis carried out have already been formulated in the following paragraphs.



The perception of hunters in Poland is probably conditioned by stereotypical thinking, lack of knowledge, negative attitude towards diversity, and neglect in the environmental education of the society. Changing the perception of hunters due to various factors is extremely difficult because it is grassroots work that requires people’s involvement, time, money, and effort to conduct training and implement properly prepared educational programs [10]. Nevertheless, a comprehensive approach to the problem may, in the first stage, overcome the resistance resulting from negative attitudes towards hunting and hunters, and consequently encourage consumers to try game meat. Only comprehensive measures can create the conditions allowing potential consumers to see the benefits of hunting management and sustainable consumption including the consumption of wild animal meat.



	
Hunting is an integral element of human functioning, striving to implement the idea of sustainable development and consumption.



	
The wild game management process should be actively implemented and based on the still up-to-date, universal postulates of Leopold, which can be treated as a model approach.



	
When analysing the wild game management process based on Leopold’s postulates, it can be stated that France is a country that stands out in terms of its proper implementation.



	
The wildlife management framework needs to be improved in all the countries concerned, and the severity of identified shortcomings varies.



	
The hunting schedule in all countries requires improvement. It should be a product of factors such as sex, age, species, mating season, physiological condition, animal condition, and a season of the year.



	
The management of predator populations has been focused more on one-way activities, mainly related to protecting animals, than on active management and rational regulation of the population.



	
The postulate concerning the provision of habitats for wild animals is implemented in various ways, with Poland and Belgium having the worst results in this respect.



	
To date, no reliable method of counting animals has been developed to allow for the surveillance of the population size in any of the analysed countries. However, in France, many methods of determining the abundance of wild game have been tested, which indicates that this is where the problem of the lack of a reliable method will be solved the fastest. In Poland tests were also conducted, but in a smaller range.



	
Feeding wild animals is carried out most rationally and effectively in France because the adopted solutions are based on the principle of humanitarianism and result from natural premises. Nevertheless, Belgium also has good solutions for wild animal feeding.
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Figure 1. Conceptual map of the research methodology. Source: Own study. 
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Figure 2. Chart showing the hunting season and meat quality of selected species of large game during the year in Poland. Source: Own study. 






Figure 2. Chart showing the hunting season and meat quality of selected species of large game during the year in Poland. Source: Own study.



[image: Sustainability 13 11048 g002]







[image: Table] 





Table 1. Schedule of hunting for selected species of big game in Poland.
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Type

	
Gender/Age

	
Season Opening

	
Closing of the Season

	
Mating Season






	
Red deer (Cervus elaphus)

	
Stags

	
21 August

	
28 February

	
September–first half of October




	
Hinds

	
1 September

	
15 January




	
Calves

	
1 September

	
28 February

	
n/a




	
Roe Deer (Capreolus capreolus)

	
Bucks

	
11 May

	
30 September

	
Turn of July and August




	
Does

	
1 October

	
15 January




	
Fawns

	
n/a




	
Wild boar (Sus scrofa)

	
Boars

	
Season open all year round

	
Turn of November and December




	
Sows




	
Piglets

	
n/a








Source: Own study based on [20,23].
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Table 2. Schedule of hunting for selected species of big game in Austria.
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Type

	
Gender/Age

	
Season Opening

	
Closing of the Season






	
Red deer (Cervus elaphus)

	
Stags

	
01.08

	
31.12




	
Hind without calves

	
16.05

	
15.01




	
Hind with calves

	
01.07




	
Calves

	
01.06




	
Roe Deer (Capreolus capreolus)

	
Bucks

	
01.05

	
31.10




	
Does with yearlings

	
01.05

	
31.12




	
Does with fawns

	
01.08




	
Wild boar (Sus scrofa)

	
Boars

	
The season lasts all year round (pregnant sows must not be killed)




	
Sows




	
Piglets








Source: Own study based on [34].
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Table 3. Schedule of hunting for selected species of big game in Belgium.
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Type

	
Area

	
Gender/Age

	
Hunting Method

	
Season Opening

	
Closing of the Season






	
Red deer (Cervus elaphus)

	
Belgium–the whole country

	
Stags

	
Any

	
01.10

	
30.11




	
Hinds




	
Calves




	
Wallonia

	
Stags

	
Hunting from the pulpit, stalking

	
21.08

	
30.08




	
Hinds




	
Calves




	
Roe Deer (Capreolus capreolus)

	
Flanders

	
Buck

	
undefined

	
15.05

	
15.08




	
Does and fawns

	
15.01

	
15.03




	
Wallonia

	
Bucks

	
Hunting from the pulpit, stalking

	
01.0501.08

	
15.0530.09




	
Bucks

	
Any

	
01.10

	
31.12




	
Does




	
Fawns




	
Wild boar (Sus scrofa)

	
Wallonia

	
Boars

	
Any

	
01.10

	
31.12




	
Sows




	
Piglets




	
Boars

	
Hunting from the pulpit, stalking

	
The season is open all year round




	
Sows




	
Piglets




	
Flanders

	
Boars

	
Hunting from the pulpit or stalking

	
01.10

	
31.12




	
Sows




	
Piglets








Source: Own study based on [37,38].
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Table 4. Schedule of hunting for selected species of big game in the Czech Republic.
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Type

	
The Sex/Age/Size of the Animal

	
Season Opening

	
Closing of the Season






	
Red deer (Cervus elaphus)

	
Stags

	
20.08

	
30.01




	
Hinds




	
Calves




	
Roe Deer (Capreolus capreolus)

	
Bucks

	
01.05

	
30.08




	
Does

	
01.08

	
31.12




	
Fawns




	
Wild boar (Sus scrofa)

	
Boars

	
01.08

	
31.01




	
Sows (without piglets)




	
Piglets

	
All year








Source: Own study based on [39].
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Table 5. Schedule of hunting for selected species of big game in France.
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Type

	
Gender/Age

	
Hunting method

	
Season opening

	
Closing of the season






	
Red deer (Cervus elaphus)

	
Stags

Hinds

Calves

	
Firearms, bow

	
13.09

	
28.02




	
Stalking, pulpit hunting—not in national forests

	
17.10

	
28.02




	
Roe Deer (Capreolus capreolus)

	
Bucks

Does

Fawns

	
Firearms, bow, stalking, pulpit hunting

	
01.06

	
12/09




	
Firearms (bullet or pellet), bow. Additionally, replacement ammunition may be used in wetlands

	
13.09

	
28.02




	
Wild boar (Sus scrofa)

	
Boars

Sows

Piglets

	
Firearms, bow, stalking, pulpit hunting

	
01.06

	
14.08




	
Firearms, bow, field hunting, stalking, pulpit hunting

	
15.08

	
09.12




	
Firearms, bow, hunting in reservations with the consent of the parent unit

	
13.09

	
31.03








Source: Own study based on [11].
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Table 6. Selected species of wild animals occurring in the discussed countries.
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	Country
	Red Deer
	Roe Deer
	Daniel
	Sika Deer
	Boar
	Mouflon
	Alpine Chamois
	Moose





	Poland
	+
	+
	intr.
	intr.
	+
	intr.
	-
	reintr.



	Czech Republic
	+ reintr.
	+
	intr.
	intr.
	+
	intr.
	reintr.
	reintr.



	Belgium
	reintr.
	reintr.
	reintr.
	-
	reintr.
	intr.
	-
	-



	Austria
	+
	+
	intr.
	intr.
	+
	intr.
	+
	+



	France
	reintr.
	+
	intr.
	intr.
	+
	+ intr.
	+
	-







+: occurs; -: not present; intr.: introduced; reintr.: reintroduced. Source: Own study.
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