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Abstract

The article reflects the results of the study of morphological features of wild boars of semi-free content
on the basis of their comparison with the corresponding parameters of wild boars. The topicality of
the problem is based on the ecological problem of reducing the number of wild boar in relation to the
anthropogenic impact on the environment. The study was conducted from 2011 to 2013 on the basis
of a hunting farm in the closed joint-stock company «Belaya ptitsa» (Prokhorovsky district of the
Belgorod region). The essence of it was a comparison of parameters of wild boar and individuals of
semi-free content obtained during the measurement of the mass of carcasses, measurements of their
skulls and internal organs. The studied carcasses were divided into several groups: piglets of the
current year of birth (segoletes), two-year-olds and adults. Also, the division was carried out by
gender (males and females). The study showed that individuals of wild boars of semi-free content
surpass wild boars in the intensity of growth and development of the skeleton, the length of the skull

male, young of the year
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and the mass of internal organs (except for the kidneys).
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INTRODUCTION

Wildlife population management is one of the most
sought-after areas, both hunting and ecology in general.
However, it is not possible to carry out such activities
without careful study of the populations of such animals.
Currently, mouse-like rodent populations are relatively
well studied, whereas individual issues on larger
mammals remain little studied. Among hoofed
mammals, an interesting object for such research is a
wild boar (Markov and Goldin, 2016; Yamamoto, 2017).
This species is part of a trophic chain of mixed forests.
A boar, acting on the soil component, regulates the
whole structure of biocenosis (Holzbauer, Agger, Hall,
Johnson, Schmitt, 2014; Bulakhov, Pakhomov,
Pilipenko, 2015; Alemayehu, et al, 2016). At the same
time, it is known that the grubbing activity of the boar is
uneven in the seasons of the year, which also affects the
structure of biocenosis and its reproduction (Zavaleeva,
Shamraev, Godina, 2018; Antonets, 2013). A boar is
one of the favorite hunting objects in many regions of
Russia (Antonets, Yarysh, 2015; Gubin, Kaledin,
Koltsov, 2019),( Sales, Kotrba, 2013). This species is
omnivorous; however, it is noted, that the diet is based
on a plant food (Moskvitin and Marchenko, 2007; Kulpin,
2008). Due to the diverse ecological conditions of the
boar existence, it is almost widespread. In addition to the

features listed, relative to other wild hoofed animals, a
wild boar is characterized by high fertility. Data obtained
by Arshavsky (1977) indicate that domestic pig breeds,
which are direct descendants of wild boar, have
significantly lower life expectancy than wild boars
(Arshavsky, 1977). It is also noted that the low life
expectancy of domestic pigs is associated with early
puberty and some shortening of the pregnancy period,
which are genetically fixed signs necessary for humans
to increase the productivity of domestic pigs.

Later puberty corresponds to the later formation of
morphological signs of the wild boar. A wild boar grows
slowly and reaches its full development by the age of five
to six (Suvorov and Shirokovskaya, 2016; Gavrila,
Strugariu, Oroian, 2016; (Postolache, Ciobanu,
Boisteanu, 2015). At one year age a wild boar pig have
a weight of 48-50 kg, while individuals of the same age
of domestic pigs - not less than 100-120 kg (Putnin,
2009). Thus, the skeletal calcification in domestic pigs
ends at the age of two, while in wild boar it happens only
after three years (Ninov, 1980; Belenkov, Shilova,
Barsegova, Pilipenko, 1981; Belenkov, 2001; Knyazev,
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Shatokhin, Goncharenko, Frolova, Zaporozhets,
Ermolaev, Nikitin, 2015). According to Ninov (1979,
1980), the tubular bones of the wild boar limbs are longer
with well-developed buggers and ridges, relative to
these sites in domestic pigs, indicating greater wildlife
mobility, and therefore more advanced muscle (Ninov,
1980; Belenkov, Shilova, Barsegova, Pilipenko, 1981;
Belenkov, 2001; Knyazev, Shatokhin, Goncharenko,
Frolova, Zaporozhets, Ermolaev, Nikitin, 2015; Ninov,
1979).

At the present time, there has been a sharp decline
in the number of the most popular hunting facilities,
including a wild boar. Any anthropogenic intervention
affects wildlife habitat (Revutskaya, 2014; Massolo,
Roberto, Meriggi, 2007). And in general, Russia’s
hunting industry is experiencing a certain crisis. The end
result of the hunters ‘action is a prey. The purpose of
hunting farms is to provide hunters with the prey and, at
the same time, rational use and reproduction of hunting
resources. The modern hunting use system is often
determined by the level of recreational, compensatory
and conservation functions of the hunting farm (Kozlov,
2018; Hodgkinson, Carcamo, Loépez, 2011). In
unfavourable epizootic situations, breeding of animals in
free-standing conditions becomes essential assistance
(Ostapchuk, 2017). Therefore, in various regions, farms
using the so-called paramilitary content of wild animals
are becoming increasingly popular. In the territory of the
Belgorod region, this type of boar maintenance was
used in Prokhorovsky district by the hunting farm of ZAO
«Belaya ptitsa» (White Bird). In connection with this
economic activity, this organization may constitute in
some sense a scientific and practical basis for studying
the ecology of the population of hunting animals
(Ostapchuk, Kaledin, & Wachow, 2019).

Given that animals partially contained in enclosures
received certain advantages relative to wild brethren, the
development of somatic muscle, internal organs in
young animals and the next generation of boars should
also proceed at a faster rate.

The purpose of this research was to identify the
dynamics of the skeletogeny and internal organs of the
next generations of wild boar of semi-liberal keeping.

MATERIAL AND METHODS

The research was carried out from 2011 to 2013. The
base of the research was the hunting farm of ZAO
«Belaya ptitsa» of Prokhorovsky district, where several
individuals of European boar were brought to keep them
in a semi-liberal condition. This farm obtained a license
for the semi-liberal breeding of commercial animals. The
material was served by young live animals and
carcasses of shot wild boars of different ages in this
area, as well as corpses of fallen wild individuals of the
group of segolets. Shooting of animals was carried out
in autumn-winter period, i.e. during hunting on feeding
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grounds in 2013. At the same time, the distinctive feature
of boars of semi-liberal keeping was the stamp on one
of ear sinks. Due to the less problematic existence of
animals belonging to ZAO «Belaya ptitsa», there were
no bodies of gilts in this hunting company during the
period of research, so the measurements were removed
from live objects. While in the wild there were found
several bodies of piglets of this year of birth. In the
corpses of wild piglets, in addition to common surveys,
after treatment of skulls and limbs, measurements were
taken of the lengths of individual skull bones and limbs.

Two-meter roulette, stem and scales with accuracy
of 0.05 kg were used for measurement of boar
carcasses. The weight of the packaging in which the
weighing was carried out was 800 g, which was taken
into account in the weighing of the organs.

The conditions of Prokhorovsky district are quite
favorable for the boar, so in the bands of wild animals
there is a more or less stable age composition (Linkov,
2012). In this research was obtained data from different
age groups of both sexes. The age was determined by
linear dimensions, hair cover structure and features of
dental system development.

During the study of skulls, the following parameters
were measured: sagittal length of the skull, frontal, chilli,
nasal and lacrimal bones, skull width, height of the upper
and branch of the lower jaws, width of the large occipital
hole and length of the jugular spines.

The mass and measurement of internal organs were
determined only by those of particular nutritional value
to humans. These include liver, heart, kidneys and
lungs. Weighing of the carcasses was carried out before
anatomization and after removal of internal organs.

All the carcasses studied were divided into several
groups: piglets of the current year of birth (this year's
brood), two-year-olds and individuals, over three years
old (adults). In each of the groups, both males and
females were analyzed. In the group of this year’s brood,
due to the absence of departure in ZAO «Belaya ptitsa»,
there was no comparison of internal organs. Only the
indicators of the Constitution have been analyzed. The
total number of individuals of different age boar studied
was 67 heads. Among female segulae, six individuals in
each group were analyzed, while in males in the group
of wild animals eight heads were shot, and in the group
of semi-liberal keeping measurements were carried out
on seven individuals. In the remaining groups, the
analysis was carried out on five animals.

In order to determine the body weight of live animals,
the method of determining it by measurement was used
(Lebedko, 2006). At the same time, since it is not
possible to determine with accuracy which category of
potency these individuals will belong to, a formula was
used in which it was necessary to calculate the heart
girth behind the plate-bones and the length of the
truncus. The main measurements characterizing the
animal’s size and the proportions of its physique in
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addition to those listed are the height in the canvas, the
oblique length of the torso and the girth of the heel. All
the above indicators were used to compare different age
groups of wild boars of free and semi-white content.

The results were processed by methods of variation
statistics using Excel 7.0 and Statistica 6.0 computer
programs. The difference between the values of the
compared groups was determined by the Student ‘s two-
tap t-criterion. Changes has been taken for statistically
significant level at p < 0.05.

RESULTS AND DISCUSSION

The age of the animals in half-life was known. To
determine the age of the shot wild boar, a well-known
dental formula counting scheme has been used which is
most accurate with respect to other techniques. Since
the cloven-hoofed animals of this species were divided
into groups of seglets, two-year-olds and adult animals,
the following guidelines were used. Piglets aged of 6-12
months have 36 teeth, of which the third milk incisive
tooth is replaced by a permanent one, and the first and
second begin to rub off. At this age there is a change of
canine milk teeth. Usually at the age of 12 months, the
change of teeth to permanent ones is already ending.
Smoothed chewing beads already appear on the first
large grinding tooth in 10-12 months, and the chewing
surface of the third premolar has a cone-shaped shape.

At the age of two, boars have 40-42 teeth, a second
grinding tooth is fully developed, and a third grinding
tooth begins its development. Whereas all premolars
already have erased tooth crest and are somewhat
deformed. Males and females have fangs.

At the age of three years the boars have 44 teeth, the
incisive teeth are weakly erased. The first and second
molars begin to wash. At the age of four, all teeth are
erased, and traces of dentin appear on the third dentine
(Klevezal, 2007).

Analysis of the body weight values of the individuals
studied showed that there were well-marked weight
differences between males and females, and this trend
was observed in both groups of wild animals and in
groups of individuals of semi-liberal content. When
comparing weights, there is a significant difference
between wild and semi-male females. Thus, individuals
of semi-liberal content slightly exceed females by weight
— 99.4+0.26 kg - in females of semi-female content
relatively 92.1+0.17 kg - in wild females. And in height in
the withers, the difference between wild and half-wild
individuals is insignificant. Thus, adult wild female boar
had average values of this parameter 73.840.23 cm,
whereas females of semi-liberal content — 75.2+0.25 cm.

The weight of adult wild boar males and semi-liberal
males was virtually the same and was 142.3+7.3 kg and
144.614.7 kg respectively.

Differences in  weight characteristics and
constitutional parameters are also clearly visible in
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groups of piglets. Thus, male of this year’s brood of wild
boar population are 30% higher than the weight of males
of this group of semi-liberal content. Whereas female
this year's brood of the wild population are hardly
different in weight from female of this year’s brood of the
second group and make up 32.3+0.29 kg. and 32.4+0.42
kg respectively.

In two-year-old females, weight differences are more
pronounced, which will be fixed in females in adulthood.
So the weight of wild females of two years of age
averaged 63.4+4.3 kg. And 74.2+1.7 kg for two-year-
olds.

An indicator of skeleton development is the girth of
the chaps, length and width of the head (skull). In all
groups of pigs studied, the bone system development
benefits are observed in individuals of semi-liberal
content, possibly due to the presence of sufficient
mineral feed, which was additionally obtained by
individuals of semi-liberal content. The exception is the
width of the head. Thus, in the male of this year’s brood
it exceeded that in the group of semi-liberal content and
was 28.0£0.3 cm - in wild animals and 35.2+0.2 cm - in
the group of semi-liberal content. Two-year-olds and
older boars have reverse dependence. In two-year-old
wild boar, the head width is 3% higher than in male boar
of semi-liberal content and is 40.1+£3.1 cm. Even greater
difference is noted in the study of this parameter in the
group of adult males. Here, the wild adult boars have a
head width of 5.7% greater than that of a given group of
semi-liberal content. This may be due to the easier
method of fodder production provided regular feeding is
provided by the semi-liberal method of maintenance of
cloven-hoofed animal.

The length of the head in all groups of males and
females is of great importance in members of the semi-
liberal content. Thus, in wild boars in groups of this
year’s brood, two-year-olds and adults, the average data
of this parameter are respectively 44.3+0.2 cm; 47.1+0.3
cm; 48.3+0.5 cm. At animals of semi-liberal content
these indicators were 45.3+0.3 cm, 49.3+0.7 and
51.1£0.1 cm in groups of this year’s brood, two-year
individuals and adult boars. In wild boar females, the
head length is in the group of this year's brood —
40.3+0.2 cm; In two-year-olds — 44.7+2.1 cm and
47.120.2cm - in adult females. Females of semi-liberal
content had the following indices: 42.3+0.4; 46.1+2.1
and 48.3+0.2 cm respectively, groups of this year’s
brood, two-year-olds and adults.

The greatest difference in metacarpus was in
comparable groups of male of this year’s brood and adult
animals. Thus, in groups of male of this year’s brood, the
semi-liberal content piglets had a larger girth of
metacarpus. Their average indexes were 10.7% higher
than that of the semi-liberal content group. In the groups
of adult males, the difference in average values of
metacarpus girth was 15.8%, while in males of two-year-
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Table 1. The average weight of internal organs of males of

a wild boar, g
Two-years specimen Males, adult specimens
Organs Animals of Animals of
Wild animals semi-liberal Wild animals semi-liberal
content content
Heart 10904105 1100110 1300+105 1490+110*
Liver 2060423 2180195 2270493 2305+65*
Kidneys 649+29 500+29 705+23* 674415
Lungs 514433 623+33 625432 773+25*

Note —*validity of differences compared to two-year-olds according to
Student ‘s t-criterion

olds this difference was only 3.3% in favor of boars of
semi-liberal content.

After opening of the shot adult animals, the organs
such as liver, heart, kidneys and lungs were weighed.
Kidney weighing was carried out simultaneously on both
the right and left. Since in the group of this year’s brood
individuals of semi-liberal content were not clogged, the
assessment of internal organs in these groups was not
carried out. In addition, somatic muscle, its development
and presence of fat deposits were visually evaluated.
The weight of the internal organs of animals of different
groups is shown in Table 1.

The mass of all analyzed internal organs of male
boar in all groups of animals of semi-liberal content is
slightly larger than the mass of these organs in the group
of wild animals. The exception is made by kidneys. Their
mass is 23% more in the group of wild two-year-old
individuals and 3.5% more in adult males removed from
the wild population of boar of Prokhorovsky district
relative to the mass of these organs in the groups of
semi-liberal content.

In females, there is also a weight advantage of the
semi-liberal content group organs relative to wild
animals. At the same time, there is also no large
difference in the weight of these organs. The mass of
organs in groups of female of wild population and semi-
liberal content is roughly the same. Thus, the adult
females of wild boar population, with an average weight
of 92.1+0.17 kg, have a heart with a weight of 103585
g, and in females of the same age category of semi-
liberal content, the weight of this organ was 1047483 g.
The weight of the heart of two-year-olds was 980137 g
(in wild females) and 10104£23 g (in females of semi-
liberal content).

Two-year-old females removed from the wild animal
population had a liver weight of 1477+29 g, and
individuals of semi-liberal content of 2023+103g. The
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liver weight of adult wild females averaged 2,085+27 g,
while in adult animals of the second group - 2120438 g.
The weight characteristics of lungs in females of wild
population and females of semi-liberal content hardly
differs. In two-year-olds in the both groups, the lungs
weighed an average of 63335 g, in adults the lungs
were slightly larger in wild pigs and their average weight
was 765134 g, while in females of the semi-liberal
content of this age group was 72443 g.

The kidneys of females, their weight characteristics,
unlike those of males, are hardly different in different age
groups between wild members and individuals of semi-
liberal content. Thus, in groups of two-year-olds, the
kidneys of wild females by weight are only 1% lower than
those of females of semi-liberal content. In adults, the
weight parameters are slightly higher and average
700435 g in wild individuals and 702+34 g in the second
group of this age category.

CONCLUSION

According to studies carried out, the faster growth
and development of the skeleton of individuals of both
sexes at semi-liberal content was revealed. The
exception was females of this year’s brood group; Their
average animal weight was virtually the same as that of
wild animals.

There are also some features in the proportions of
the head. Thus, the average value of skull length in
different age males and females of both groups of
content (wild and semi-liberal) is greater in groups of
pigs of semi-liberal content. And the average head width
rates in two-year-olds and adult males are significantly
larger in wild members of these groups. Whereas
females tend to have higher rates in semi-liberal
animals. In groups of this year’s brood the both indices,
length of head, and width of head, are more in groups of
semi-liberal content.

The study of the internal organs revealed the
following patterns - in groups of males - and two-year-
olds, and adult animals - the average kidney weight is
slightly less in animals of semi-liberal content, relative to
that of wild members of this species.

By the weight of the rest of the organs, this pattern
was not observed. All animal organs from the semi-
liberal content groups in average is more by the mass of
animal organs removed from the wild population.
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