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The paper is devoted to studying of the relations between the formation of “private” hunting
grounds, the increase in the density of ungulates and the decline in the numbers of wolves, and the
role of other factors determining the abundance of these game animals. Six ungulate species con-
stantly live in the Saratov Region, namely: the elk (4lces alces L.), the red deer (Cervus elaphus
L.), the axis deer (Cervus nippon Temminck), the roe deer (Capreolus capreolus L.), the Tartarian
roe (Capreolus pygargus Pallas), and the wild boar (Sus scrofa L.). All these species, except the
red deer, are commercial. The roe deer is a rare species listed in the Red Data Book of the Saratov
Region. The population dynamics of the ungulates and wolf in the described region was studied
using winter field records and official data on animals shooting for the period from 2001 till 2018.
The abundance of all the ungulate species for this period has increased significantly, whilst the
numbers of wolves, on the contrary, have decreased. The influence of several factors, both natural
and anthropogenic, on the population dynamics of the mentioned species was analyzed. First of all,
the impact of official hunting on the game species was considered. Of all the factors examined,
only one influenced directly the population dynamics of wild ungulates in the Saratov region at the
beginning of this century. The very strong direct correlation between the increase in the area of
hunting grounds assigned to private hunting managers, and the increase in the numbers of wild un-
gulates undoubtedly speaks for their causal relationship.
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natural and anthropogenic factors.
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INTRODUCTION

Ungulates are the most important resource of hunting in the country. To ensure their
sustainable existence and use, it is necessary to study the population dynamics of species
belonging to this group. Of particular importance is the determination of major factors
affecting the number of ungulates (Watt, 1971; Caughley, 1979; Riklefs, 1979; Lo-
manov, 1995). In addition to environmental conditions, anthropogenic factors can play a
significant role in regulation of their abundance, not only hunting, but also the develop-
ment of hunting legislation, the organization of the use of game animals, their protection,
etc. (Danilkin, 2007, 2009).
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Ungulates are main food supply for the wolf. And this predator is also an object of
hunting. At the beginning of XXI century almost synchronous increase in the density of
ungulates and decrease in the number of wolves in Saratov Region was observed. At this
time, the institute of modern hunting management, i.e. private hunting grounds, began to
form in the region. Its formation became possible after the adoption of the Federal Law
“On the Animal World” in 1995. In the Saratov Region, the first private hunting grounds
appeared in 2000, and the process of their intensive formation was basically completed
by 2010. It should be noted that in Soviet times there were no private hunting grounds.
At that time, hunting grounds assigned to local teams of hunters from large industrial
enterprises or hunting reserves of regional significance can be considered as some ana-
logue of Private enterprises.

The main goal of this study was to reveal connection between the formation of pri-
vate hunting grounds, the increase in the density of ungulates and the decline in the
number of wolves, and to find out the role of other factors in the dynamics of their abun-
dance.

MATERIAL AND METHODS

The official credentials of the state service for accounting of hunting resources in
Russia and the Saratov Region published in departmental reports, information and ana-
lytical materials, the State Hunting Register and in State and Environmental Protection
Reports of the Saratov Region were used in the analysis. It should be noted that informa-
tion on the number of game animals and especially on their harvest differ in various
sources. This is due to different methods of data collection and their further processing.
For example, the basis for estimating the number of game animals is the data of winter
field records, however, for the State Hunting Register additional data from other types of
accounting and expert assessments are used.

In addition, the materials of the relevant resolutions of the Governor and the Gov-
ernment of the Saratov Region on attributing hunting grounds for long-term use of wild-
life objects, and also reports of regional authorities on the conclusion of hunting estate
agreements, were considered.

When analyzing the dynamic series of numbers, it is especially important that the
data should be of the same type for the entire considered period. In this regard, we have
chosen data on the number of game animals based on the winter field records, processed
by specialists of the regional accounting service. When processing data, routes were exe-
cuted that were made with methodical violations and with sharply evading indicators.

When analyzing data on hunting animals, in case of discrepancies in different
sources, preference was given to the information specified in the State Hunting Register.
Information about the death of animals is not available for all years of the considered
period. If this information was presented in several sources, then those data were se-
lected where the number of identified deaths was maximum by year for specific species.
Data on weather conditions for specific years and individual climate parameters were
obtained from the website of the All-Russian Scientific Research Institute of Hydro me-
teorological Information — the World Data Center “Federal Service for Hydrometeorol-
ogy and Environmental Monitoring...” (2018). Information on crop yields in the Saratov
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Region was obtained from the website of the Federal State Statistics Service (2018), and
from the data contained in the “Concept for the development of the agro-industrial com-
plex of the Saratov Region until 2020 (http://www.minagro.saratov.gov.ru/Razvitie/).

In this paper, data on the numbers of ungulates and wolves are given as of March 1,
of death — on December 31, and on the attribution of hunting grounds — on January 1 of the
corresponding year. When displayed together, data on the extraction of animals were com-
bined with data on their numbers for the first year of the corresponding hunting season.

Statistical data processing was carried out using Excel and Statistica programs. The
calculation of average annual population growth rates was determined using the least
squares method.

RESULTS AND DISCUSSION

In the Saratov Region, six species of ungulates constantly live — elk (Alces alces
L.), red deer (Cervus elaphus L.), axis deer (Cervus nippon Temminck), roe deer
(Capreolus capreolus L.), Tartarian roe (Capreolus pygargus Pallas) and wild boar (Sus
scrofa L.). All species, except roe deer, are commercial. Roe deer is a rare species listed
in the Red Data Book of the Saratov Region.

The dynamics of the number of ungulates and wolf populations on the territory of
the Saratov Region, according to winter field records and their official harvest for the
period from 2001 to 2018 is presented in Figure 1. The population of all species of ungu-
lates during the period under review increased significantly, and abundance of wolf, on
the contrary, decreased.

The number of elk increased approximately twice from 2220 to 4760 individuals.
The fastest growth rate in the elk population, an average of 9% per year, were observed
from 2006 to 2013. Until this period, the state of the elk population can be considered
stable, and after that, stabilizing. The number of red deer also increased about two times:
from 630 to 1400 individuals. The fastest growth rate of the population of red deer, on
average by 9%, was observed from 2005 to 2013, and then its number began to stabilize.
The abundance of axis deer increased about four times from 360 to 1580 individuals.
The fastest rate of population growth of this species on average by 13% per year, was
observed in the period from 2009 to 2017. The growth of the number of this species con-
tinues to the present. The number of Tartarian roe has increased about three times from
4,770 to 15,780 individuals. The fastest growth rate of Tartarian roe, an average of 10%
per year, was observed from 2002 to 2012. Recently, signs of stabilization of the popula-
tion of this species are observed. The boar population increased from 6540 to 14920, but
then decreased to 3050 individuals. The fastest growth rate in the wild boar population,
an average of 27% per year, was observed in the period from 2006 to 2008, and declines
in the period from 2015 to 2017. The number of wolves was reduced from about 230 to
24, but then increased to 135 individuals. The fastest rate of decline in the wolf popula-
tion, an average of 23% over the year, was observed in the period from 2003 to 2013,
and its growth — in the period from 2016 to the present. We found that a sufficiently syn-
chronous increase in the number of ungulates on the territory of the Saratov Region with
a simultaneous decrease in the number of the wolf was observed in the period from 2001
to 2015.
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Fig. 1. Dynamics of abundance and harvest of wild ungulates and wolves in the Saratov Region at
the beginning of XXI century: a — elk, b —red deer, ¢ — axis deer, d — Tartarian roe, e — wild boar,
f—wolf

We have analyzed the influence of several factors, both natural and anthropogenic,
on the dynamics of the number of studied species. First of all, the impact of official prey
of game species on their numbers was considered. The hunting quotas for elk, deers and
Tatarian roe on the territory of Russian Federation and, accordingly, in the Saratov Re-
gion, are based on the withdrawal of a certain proportion of animals from their total
number. The procedure of determining the number of individuals to be removed from the
population is strictly regulated by the current legislation on hunting. Until recently, wild
boar shooting was regulated in the same way as other ungulates. However, with the de-
velopment of epizootic of African swine fever in the Russian Federation, regulation of
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wild boar shooting was canceled in various regions of Russia, including the Saratov Re-
gion, where year-round depopulation measures were taken. As for the wolf, its harvest is
not currently standardized, but is limited only by the timing of hunting. The relative vol-
umes of ungulates and wolf harvest on the territory of the Saratov Region for the period
from 2001 to 2018 are presented in Table 1.

In general, the intensity of official prey of wild ungulates during the period under
consideration is small: for elk, deers and roe, on average, it is less than 3 percent of their
post harvest numbers. The intensity of wild boar hunting until 2015 was also low, about

8.5 percent, and only in the next two i i
Table 1. Parameters of harvested game animals in

if.ars’ th.e m.ten.sf}ty (t)lf .ShOOtmg 4 (t)f relation to their numbers in the Saratov Region for the
18 sSpecies signiticantly mmcreased to period from 2001 to 2018

30 percent of its post-harvest num-

bers. Attention is drawn to the high Speci The actualfharveit ofanlmalsbas ao/
intensity of the wolf's harvest, on pecies | pereentage of post-harvest mumbers, 7
. min max average
average, more than 100 percent of its —p; 1.48 510 276
post-harvest numbers. This can be “Rod deer 111 3.62 216
explained by the fact that the winter ~ Axis deer 0.56 387 2.9
field records do not adequately rep- Roe 0.53 5.07 2.45
resent the real number of this species ~ Wild boar 4.77 29.6 11.0
in the territory of the Saratov Re-  Wolf 242 2132 108.8

gion. Comparison of data from the

winter field record with expert estimates of the number of wolves in the period of its
lowest values, from 2013 to 2016, shows that the actual number of this predator is ap-
proximately two to three times higher than the accounting data. In our opinion, this is
most likely due to incorrect determination of the corresponding conversion factor for the
Saratov Region.

So, during periods of growth of ungulate populations, their official harvest was
characterized by low intensity, and its volume was determined by the number of animals,
which is reflected in the positive correlation between these values (Table 2). We explain
the lack of correlation between the volume of
prey and the number of elk by the reasons of Table 2. The dependence of the harvest of
an administrative nature, which are most ap- wild ungulates and wolves on their numbers

parent when planning and organizing the re- Species Correlation coefficient
moval of this species. Elk 0.45
Red deer 0.73

Thus, changes in the harvest of ungulates

cannot be the cause of the observed increase in /}:zés deer 332
their numbers. The intensity of the wolf's Wild boar 0.60

elimination was high, even considering the — " 0.86
underreporting of its numbers. We cannot defi-
nitely say that the dynamics of the number of
wolves on the territory of the Saratov Region
at the beginning of this century was deter-
mined by the intensity of its shooting, but that such an impact has been made is obvious.

Note. Correlation coefficients that are
significantly different from zero at p < 0.05
are highlighted in bold.
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The impact of predators, wolves in particular, on the population of ungulates is be-
yond question (Nikolaev, 1997; Danilkin, 2006, 2007; Bondarev et al., 2013; Mel-
nikov V. K., Melnikov V. V., 2016). It is important to find out what the impact is and
whether the decline in the number of wolves from 2001 to 2016 is not the cause of the
increase in abundance of ungulates at the same time. The noted earlier asynchrony in the
dynamics of ungulate and wolf populations gives all the reasons for this. However, the
number of wolfs in the Saratov Region is insignificant and can not have a marked impact
on the number of ungulates. Thus, the ratio of predator-prey was 1:61 in the period of the
greatest number of wolves and the smallest number of ungulates (2001-2003), 1: 871 in
the period of the smallest number of wolf and the largest number of ungulates (2014—
2016), and 1: 324 at present (2016-2018). The ratios presented above will not funda-
mentally change, if it is recognized that the official number of wolf is underestimated by
two or three times.

Mathematical modeling of the predator-prey relationship shows that the prey num-
ber will be slightly below the level of the environmental capacity if the habitat condi-
tions for the prey are above average and the predator density is low (Riklefs, 1979). In
this case, the reduction in the number of the predator will not have a significant effect on
the population density of its victim, since its population size will be regulated mainly by
food resources and other environmental parameters.

The living conditions of ungulates in the Saratov Region generally correspond to
the above model, so the growth of their numbers is most likely the result of some other
factor that increased the capacity of the habitat. In this context, the reduction of the wolf
population should be considered as an accompanying or additional to the main factor in
the growth of ungulates abundance.

There are no direct data on the number of annually lost ungulates in the Saratov
Region. There is information about the registered facts of the death of these animals
from various causes. Further analysis is based on the assumption that with unchanged
conditions of search, detection and registration, the number of detected cases of death of
wild ungulates is directly proportional to the total number of lost animals. All identified
cases of death of ungulates were divided into two groups: these are illegal taking, and
animals killed as a result of other causes (diseases, injuries, mutilation, accidents, wolf
predation, etc.). Due to an epizootic of African swine fever among boars that occurred at
the end of the period under review, the identification of cases of their death as a result of
other causes was analyzed separately from other ungulate species.

Regression analysis showed no significant changes in the number of detected cases
of illegal harvest of ungulates during the period under consideration. There is about a
constant amount of death of these animals from poaching for the considered period of
time. The number of identified deaths of elk, deer and roe as a result of other causes sig-
nificantly reduced during the period from 2001 to 2016 (p < 0.01).

For the first time, the massive death of a wild boar in the Saratov Region was regis-
tered in the first quarter of 2003, when about hundred animals died in Volsky and Vosk-
resensky Districts allegedly from food poisoning, but it was not possible to establish the
exact cause of their death. The mass death of wild boar in 2015 and 2016 occurred as a
result of an epizootic of African swine fever. The number of cases of boar death as a
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result of other reasons also significantly reduced during 2001-2014 (p < 0.01), if we
exclude the years with the mass loss of animals. The results of the correlation analysis of
the number of detected cases of death of ungulates and their numbers are presented in
Table 3.

There is no correlation between
the number of detected cases of illegal

Table 3. Dependence of registered deaths of wild
ungulates on their abundance

harvest of ungulates and their num- Cause of death Correlation coefficient
bers. Therefore, we can conclude that Poaching - -0.01
the death of these animals from Other death without boar -0.87

Other death with boar* -0.95

poaching in the territory of the Sara- ) ) o
Note. Correlation coefficients that are signifi-

tov Region did not have a significant . o
v heg v & cantly different from zero at p < 0.01 are highlighted

effect on the dynamics of their num- ;"\ J3.4" "o period from 2001 to 2014, without
bers during the period under consid- 5403

eration.

The correlation between the number of detected deaths of ungulates as a result of
other causes and their abundance is negative and statistically significant. In this regard,
two questions arise. Whether the reduction in the number of detected deaths of ungulates
for reasons other than poaching is a result of a real reduction in the deaths of animals for
these reasons? If the answer to the first question is positive, then doesn’t the indicated
decrease in the death of animals the reason for the increase in their numbers over the
considered period?

The decrease in the number of detected cases of death of ungulates for reasons other
than poaching may well be due to a decrease in the quality of monitoring of such cases
on the part of specially authorized state bodies. However, one cannot exclude the process
of a real reduction in the death of animals, at least by reducing the wolf’s predation as a
result of its low abundance. However, the reduction in the death of ungulates as a result
of other causes was hardly the reason for the increase in their abundance at the beginning
of this century. Most likely, the reduction of their death is a consequence of factors that
caused an increase in the capacity of their habitat. As a result, intraspecific competition
and animal death due to this competition decreased.

The formation of private hunting grounds on the territory of the Saratov Region be-
gan in 2000. At the beginning of 2001 there were 14 such estates with a total area of
326.6 thousand hectares. By 2010 there were already 86 estates, with a total area of
1516.9 thousand hectares. By this year, the stage of intensive assignment of hunting
grounds to private hunting users was completed, and then minor changes took place
(Fig. 2). There were 93 private hunting estates with an area of 1566.7 thousand hectares
at the beginning of 2018 in the Saratov Region. This represents only about 15 percent of
the total area of the Saratov Region, but more than 60 percent of the forested lands is
concentrated within the boundaries of these estates.

The transfer of a significant part of hunting grounds to private hunting users led to a
significant increase in the number of workers in the hunting estates (gamekeepers and
game hunters), their equipment with vehicles, and an increase in the costs of biotechnical
measures, especially feeding of game animals. Of course, this had a positive effect on
the status of game animal populations.
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Considering the fact that the response of animals to improved or deteriorated habitat
may happen with some delay, the time series of the total area of “private” hunting estates
consistently shifted to the right relative to the increase of abundance of hunting animals
for a year, two, etc., starting

% 800 . F100 5 ©)
5 go0] = - Quntiy ~  _Arkee & with 2001 to 8 years. Correla-
3 I = o e @ . .
2 4004 ! st g0 o tion analysis was conducted
K 2004 . 70 é separately for each stage, its
E L60 £ results are presented in Table 4.
20004 G . R
800 -50 2 All time series of ungulate
[+ - « e .
g 40 é numbers have statistically sig-
= 600 30 2 nificant positive correlation
& 4007 20 with the time series of the total
200_H 10 area of private hunting estates,
0 e e e 0 and for the wolf a negative
S2SS88888888888888 correlation for the wolf (see

Table 4). The absolute values
Fig. 2. The transfer of possession of hunting grounds to pri- )

vate hunting estates in the territory of the Saratov Region for ?f thﬁ CO.Hella tion .Coefﬁcwnts
the period from 2001 to 2018 or all animal species increase

from the beginning, then de-
crease as the time series of the total area shifts relative to the time series of numbers. The
maximum absolute values of the coefficient are observed for the elk and axis deer in the
sixth year after the beginning of the formation of private hunting estates in 2000, for the
red deer in the seventh year, for roe deer, wild boar and the wolf in the third year.

Table 4. The dependence of ungulate abundance from the total area of private hunting estates

Time shift, years
0 1 2 3 4 5 6 7 8
Elk 0.73 0.79 0.85 0.84 0.86 0.90 0.87 0.74 0.79
Red deer 0.76 0.81 0.77 0.75 0.81 0.77 0.89 0.79 0.67
Axis deer 0.56 0.55 0.67 0.75 0.75 0.79 0.77 0.75 0.74

Species

Roe 0.90 0.93 0.94 0.93 0.91 0.91 0.89 0.79 0.76
Wild boar* | 0.48 0.94 0.98 0.94 0.90 0.91 0.89 0.71 0.70
Wolf -0.80 | -0.77 | -0.85 | -0.79 | -0.56 | -0.58 | -0.58 | -0.32 0.02

Note. Correlation coefficients are underlined that do not reliably different from zero when
p < 0.05; bold type indicates the largest in absolute value correlation coefficients; * — only the
population growth phase up to 2015 inclusive was taken into account.

Now consider the influence of natural and climatic factors on the number of ungu-
lates. The most important of these are those that affect the forage capacity of the land
and the availability of natural food for ungulates in winter.

The productivity of various forage plants depends on the combined effect of tem-
perature and precipitation during their growing season. It is noted that in dry years the
amount of food decreases significantly, and its quality deteriorates. The opposite situa-
tion is observed in wet moderately warm or cool years (Lomanov, 1995; Yeljord, 1990).
The dependence of the number of wild ungulates on temperature and precipitation in the
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spring-summer and winter periods in some regions of the Russian Federation was estab-
lished (Revutskaya, 2012; Domanov et al., 2016). Unfortunately, we did not find publi-
cations describing the productivity of natural forage plants in the Saratov Region. There-
fore, similar to I. K. Lomanov (1995), as an index of vegetation productivity we used the
yield of grain crops (Fig. 3). 40-

Five cereal crops most | — -Whet
common for the Saratov Region 5o | ~*
were combined into two groups: s

winter and spring. The yield of 5 &.

=

these agricultural crops within 154¢ $
the selected groups does not 10
differ significantly. At the same 5
time, the yleld of Crops from 0O+——F——F—T 7T T 7T T T T T T T T T T T
K X L S - A N T VWYV RND — AN TN O
different groups differs signifi- eSesssssssSss3233 32
[ I o I o B o IR o I o Y o I o B o I o I o N o oS I o I o N oN BN o I oN |
cantly (p < 0.01). Each of the a
selected groups of crops reflects 25
. . —O— — Wheat
in a certain way the natural and -8 — Barley
climatic conditions of the ungu- 207 =~
late habitation during the year s
preceding the number counting. A
The yield of all selected 10_= °

crops on average remained un- °
changed during the considered 5.
period, but it is possible to select

the time period from 2011 to o
2017 for the group of winter
crops when their productivity
increased significantly. This
may indicate a slight increase in
the feeding capacity of the land
by the end of the period under consideration. However, by this time, the growth in the
numbers of most species of wild ungulates began to slow down (elk, red deer, roe deer),
or was already completed (wild boar). Only abundance of the axis deer reached its high-
est values. Apparently, this explains the positive correlation between its abundance and
the yield of winter crops (p < 0.05). At the same time, this relationship is unstable, and
the statistical significance of the correlation coefficients disappears, if we exclude from
the review data on the yield of winter crops for 2017. All this suggests that the observed
synchronism of the indicated dynamic series is random coincidence.

As factors that can significantly affect the availability of forage, we considered the
periods with constant snow cover and the depth of snow cover. Taking into account that
the effect of the indicated factors on the number of animals can be shifted in time, data
from the winter of 1990-1991 were also considered. The averaged values of the selected
factors over 8 meteorological stations (Rtishchevo, Balashov, Oktyabrsky Gorodok, Er-

—_ e e e e e e

2000
2001+
2002
20031
2004
2005+
2006
2007
S 2008

Fig. 3. Dynamics of yield of grain crops in the Saratov
Region, centners from 1 ha: a — winter crops, b — spring crops
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shov, Novouzensk, Saratov Region, Ternovka of Penza Region, Bezenchuk of Samara
Region, and Uryupinsk of Volgograd Region) are shown in Figure 4.

160+ ‘ ~70 Duration of the period
[ - Snow height, cm with constant snow cover and

140+ A —— — Number of days 60
1204 - 50 the depth of snow cover, have
1004 40 positive correlation (» = 0.58,
80 30 p < 0.01). Therefore, we must
60 regard them as different signs
40+ 720 of the same factor. At the same
20 710 time, the period with constant
Unmy L L L L S S B UL [\0 snow cover has declined sig-
22388888 5 S 3 3 nificantly over the past 27
Al e B e e N o IR o IR N I oN I oN RN oN I oN BN o\ NN QN |
ééiééég‘ééééééé yearsbyaboutZOdays(p.<
N N N N N D S G R < 0.05). We could not establish
A B I B o I o\ Y o\ R o\ N o BN o BN o N o\ BN o\ |

] ] ) the reliability of reducing the
Fig. 4. Duration of periods with constant snow cover and depth of snow cover. Perhaps

snow depth over the past 27 years this is due to the greater vari-

ability of this characteristic compared with the previous one. However, given the previ-
ously established direct correlation between these two signs, it can be expected that the
depth of snow cover during this time also slightly decreased. The revealed changes in the
indicated natural parameters turned out to be correlatively unrelated to changes in the
number of ungulates, both during direct comparison and with their shift relative to each
other for a number of years.

CONCLUSION

Thus, of all the factors considered, only one influenced directly the population dy-
namics of wild ungulates in the Saratov Region at the beginning of this century. A very
strong direct correlation between the increase in the area of hunting grounds assigned to
private users and the increase in the number of wild ungulates certainly indicates their
cause-and-effect relationship. As a result of the development of private hunting man-
agement, vast areas with intensive biotechnology, improved protection and very moder-
ate use of wild ungulate resources appeared in the Saratov Region, which include main
forested lands. In addition, in these territories, mass hunting for fur animals, including
coursing, is significantly limited. This can be regarded as a reduction in additional dis-
turbance. Consequently, the actual capacity of the habitat of these animals increased,
which led over time to an increase in their abundance. Wild boar and roes’ populations
responded to the improvement of external conditions most quickly. After the acquisition
of hunting grounds, new owners immediately began to feed the boars, and not only in
winter, but also in summer, in order to distract animals from agricultural crops. The boar
population very quickly responded to this by rapid growth.

There are no special actions for feeding roe deer in the region. Therefore, consider-
able time lag was to be expected till their abundance begin to grow. In reality this spe-
cies responded much earlier. Reaction of related species (elk and deer) has a time lag of
6—7 years. This can be explained as follows: at the beginning of the 1990s, large agricul-
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tural enterprises in the Saratov Region ceased operations, and huge areas of arable land
transformed into a tangle of the weedy demutation stage, which were very favorable for
the roe deer, and contributed to the rapid growth of its abundance (Oparin, 2007).

Despite the great importance of the correlation coefficient, we were unable to estab-
lish a link between the increase in the area of hunting grounds assigned to private own-
ers, and the reduction of the wolf population. The increase in the area of private grounds
did not lead to an increase in the intensity of the predator's harvest. It is quite possible
that the reason for the decrease in its number was some factors not considered in this
study.

It should be noted that the “private” hunters sought to get the best hunting grounds,
primarily forest areas. In the Saratov Region, most of these lands were assigned to them
by 2010, and the process of formation of private hunting grounds was generally com-
pleted. In this regard, it is to be expected that the growth of population density of wild
ungulates observed now will also cease in the near future.
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Oparin M. L., Kondratenkov I. A., Oparina O. S., Sukhov S. V., Mamaev A. B. Population Dynam-
ics Factors of Ungulates and Wolves of the Saratov Region in the 21% Century [Onapun M. JI.,
Konopamenxog U. A., Onapuna O. C., Cyxos C. B., Mamaeg A. b. ®axTopbl AUHAMUKH YHCIICH-
HOCTH KOIBITHBIX U BoJKa B CapartoBckoii obnactu B XXI Beke] // TIoBOIKCKHUIT DKOJIOTHYECKUI
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CraThsl IOCBSIIIEHa U3YYEHHIO CBsI3eH MeXIy (OpMHPOBAHHEM «YAaCTHBIX» OXOT-
HUYBHX XO3SHCTB, POCTOM IIOTHOCTH KOIIBITHBIX M CHIDKEHHEM UYHCIICHHOCTH BOJIKA, a
Taoke POIM APYruxX (PaKTOpoB B JUHAMUKE OOMIHUS 3THX OXOTHHYBHX JXKMBOTHBIX. B
CapaToBCcKoil 00J1aCTH MOCTOSHHO OOUTAIOT IIECTh BUOB KOIBITHBIX: JIOCH, OJICHb €B-
poneiickui, 0JeHb MATHUCTHIN, KOCYJIS eBpoIeiickas, Kocynsa cubupckas u kabaH. Bee
BUJIBI, KPOME KOCYJIM €BPOIIEHCKOM, SBIISIOTCS IPOMBICTIOBBIMH. Kocyst eBponelickas —
penkuii Bua, 3aHeceHHblil B KpacHyto kuury CapatoBckoii obmactu. JluHamuka dwc-
JICHHOCTH TIOIYJISINUH KONBITHBIX M BOJIKA HAa TEPPUTOPHU OIMCHIBAEMOIO PErHoHa
H3ydeHa 110 JJAHHBIM 3MMHHX MapIIpyTHBIX YY€TOB, a TAKXKe NX O(QUINAIBHON JOOBIYH
3a mepuox ¢ 2001 mo 2018 r. Hacenenne Bcex BUAOB KOMBITHBIX 32 PACCMATPHUBAEMBbIH
MepHoJ BPEMEHH CYIIECTBEHHO YBEIUUYMIOCh, a YHCIEHHOCTh BOJIKA, HA00OPOT,
yMmeHbLmack. Hamu ObIT poBeieH aHaIM3 BIUSIHUS psiga (aKTOpoOB, KAK HPHPOAHBIX,
TaK ¥ aHTPOIIOTE€HHBIX, HA IMHAMHKY YHCIEHHOCTH YKa3aHHBIX BUJIOB. B mepBylo oue-
penb paccMaTpHUBAJIOCh BIHMSHHE O(QHIIHATEHOM JOOBIYH OXOTHIHYBHX BHIOB HA UX YHC-
JeHHOCTh. V3 BCeX pacCMOTPEHHBIX HAMHU (JPAKTOPOB MOXHO BBIIEITHTH TOJNBKO OJUH,
HETIOCPE/ICTBEHHO TOBIHABIINKN Ha AMHAMHKY HOMYJSINI AWKUAX KOMBITHBIX XKHBOT-
HbeIX B CapaToBckoif 00macTH B Hawaje TeKyuero crojetus. OueHb CHIIbHAs MpsMast
KOppEeJsInS. MEXAy yBEIHYSHHEeM IUIOMAAN OXOTHHYBHX YTOJWH, 3aKpEIUICHHBIX 3a
«YaCTHBIMH» OXOTIIOJB30BATEISIMU, ¥ POCTOM YMCIEHHOCTH JAWKUX KOIBITHBIX, Oe3yc-
JIOBHO, TOBOPHT 00 MX MPUYMHHO-CIIEACTBEHHON CBSI3N.

Kniouesvie cnosa: «JacTHBIEY» OXOTHHYBHM XO3MHCTBA, KOIBITHBIE, BOJIK, JMHAMHKA
YHCJIEHHOCTH OXOTHHYBUX JKUBOTHBIX, TPUPOJIHBIE M aHTPOIIOTEHHBIE (DaKTOPHI.
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