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Abstract. An important tool for improving the productive characteristics of pigs, including boars,
is a thorough study of their behavioural patterns and reactions to compliance with housing
conditions, which serves as an indicator of the protocol for assessing the welfare of this sex group in
commercial pig farms. The purpose of the experiment was to identify the influence of age, season of
the year, and type of ventilation on the duration of behavioural acts of boars by breeds to establish
their behavioural patterns in industrial technology. The experiment involved 18 boars of the Large
White, Landrace, and Duroc breeds. The boars selected for the experiments were clinically healthy
and divided into two groups of 9 animals each. The control group of boars was kept in a room with a
transverse ventilation system, and the animals of the experimental group were kept in geothermal
air supply conditions for a year. In the process of visualising the behaviour parameters of boars
of different breeds, it was found that: the duration of rest was significant (P < 0.001) affected by
49.1-67.6% - age, 10.9-23.2% - season of the year, 0.1-3.0% - type of ventilation; the duration
of movement during the day was significant (P <0.001) affected by 44.7-68.0% — age, 9.1-28.5% —
season of the year, 0.5-3.2% — type of ventilation; the duration of admission feed and water were
significant affected (P <0.001) by 49.7-71.9% - age, 7.9-25.9% — season of the year, 0.1-2.4% — type
of ventilation. A behavioural act that prevailed in duration and frequency (P < 0.001), especially
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in the summer-autumn period, was rest, which increased in time with age from 72.3% to 76.4%,
regardless of the breed, season of the year, and type of ventilation. In summer and autumn, the
transverse air supply system visualised abnormal apathetic behaviour during rest in animals (lying
on their sides, stomach, eyes closed, without any reactions to indifferent stimuli, and the time that
boars spent on stereotypical behaviour (head banging, jumping and licking the bars of the cage)
increased by 3% (P<0.95) and in the “position of sitting dog” by 2% (P < 0.95). The results obtained
allow introducing the use of ethological factors in industrial pig production to increase boar sperm
production, and identify individuals with behavioural deviations to develop ways to assess welfare
and integrate them into production

Keywords: pigs; rest; movement; feed and water intake; welfare; three-factor variance analysis

Introduction

According to the convincing opinion of
J.J. McGlone et al. (2020), who published the
peer-reviewed section of the textbook “Animal
Reproduction in Veterinary Medicine” in the
public domain, the successful development of
pig production technologies is a case in main-
taining and restoring the number of animals
as raw materials for processing enterprises.
Results of long-term research by A. Lykhach et
al. (2023) confirm the fact that in Ukraine, most
commercial pig farms keep boars to maintain
successful pig breeding technologies and prof-
itable management of the pig industry in gener-
al. Practical experience shows that for cost-ef-
fective pork production in pig farms, the main
factor is effective artificial insemination of sows
with the criterion of evaluating boars according
to their qualitative and quantitative parame-
ters of sperm production, which was the focus
of experiments by S. Kondracki et al. (2021).
In turn, the synthesis of sperm in boars de-
pends on a number of factors, in particular:
age, breed, intensity of use, time of year, ven-
tilation system in the premises, type of higher
nervous activity, signs of individual behaviour-
al complex, etc., and is confirmed by the con-
clusions of I. Zapryanova & R. Malinova (2019),
I. Michos et al. (2021), W.L. Flowers (2022).

Despite various technological challenges,
Ukraine is adopting and implementing a num-
ber of highly innovative technologies with the

use of energy efficiency in livestock facilities,
in particular pig breeding, to combine inten-
sive systems of pork production technology,
which are operated with minimal costs, maxi-
mum production capacity in compliance with
sanitary and hygienic requirements for keeping
pigs of different sex and age groups and the
transformation of the energy system of live-
stock premises at the expense of alternative
fossil resources in the agricultural sector, in
particular, geothermal energy. However, the use
of geothermal energy (Kwak et al., 2021) in pork
production will reduce the impact of the indus-
try on the environment, harmonise the com-
pliance of conditions for keeping pigs with the
biological needs of industrial-type sites (Kim et
al., 2023), as provided for by the legislation of
Ukraine and the European Union (Council Di-
rective 2008/120/EC, 2008; Order of the Minis-
try for Development of Economy No. 224, 2021).

Natural regulatory and temperature condi-
tions for the development of pig breeding are
not observed in every region of Ukraine. For
example, data from the Ukrainian Hydromete-
orological Centre of the State Emergency Ser-
vice of Ukraine indicate that the average peak
summer temperature in Ukraine in 2023 was
+33°C, and in the southern area of the coun-
try, such as Zaporizhzhia, Kherson, Mykolaiv,
Odesa regions, the peak summer temperature
in August was recorded at +38°C (Ukrainian
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Hydrometeorological Centre, 2023). In this
regard, a long period of hot weather in these
regions has a significant impact on the tech-
nology of the pig industry and its profitability
in general. Therefore, pig production technol-
ogy, at least in these regions, requires a clear
energy-efficient environmental control system
that not only adapts to hot environmental con-
ditions, but also eliminates the effects of heat
generated by pigs. However, processing large
amounts of fresh air on hot summer days will
inevitably lead to put up in the energy con-
sumption of the cooling system, so a high-qual-
ity cooling system must provide an appropriate
balance between air quality and energy con-
sumption (Hu et al., 2023).

Since the body temperature of pigs is a
homeostatic value, and their productive char-
acteristics increase if they are kept in the tem-
perature comfort zone (Gourdine et al., 2021),
then as soon as the environment becomes hot
and humid, the thermoregulation mechanism is
triggered in pigs: reducing feed intake, slowing
down the growth rate, developing heat stress,
which is harmful to health and even leads to
death (Liu et al., 2022; Niu et al., 2024).

An important strategy for improving the
efficiency of the pig industry is to research the
features of behaviour indicators of different
breeds and production groups of pigs, which al-
lows explaining and predicting their functional
manifestation, and improving performance re-
sponses in the conditions of industrial technol-
ogy, as noted by J.L. Gourdine et al. (2021). From
the search results available, it was found that
the behaviour of boars remains insufficiently
researched, especially depending on age, breed,
season of year or type of ventilation, compared
with the behaviour of lactating sows, rearing
piglets, or fattening pigs. In addition, the pro-
cess of learning about the behaviour of boars
is complicated by significant differences in the
ways of keeping them in both sustainable and
industrial pig breeding. Currently, the legiti-
mate way to keep boars is individual, since the
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group method often shows stereotypical and
homosexual behaviour, and acute and chronic
aggression (Haigh & O’driscoll, 2019). Since
visualisation of the behaviour of boars is an
important tool for obtaining the necessary in-
formation about the compliance of conditions
of keeping with the biological needs of animals
and, as a result, an indicator of ensuring the
welfare of the latter, the purpose of the exper-
iment was to establish the influence of age,
season of year and type of ventilation system
on the duration of behavioural acts of boars in
the context of breeds and, as a result, the es-
tablishment of their behavioural patterns in
industrial technology.

Materials and Methods
Experimental studies were conducted during
2021-2023 at the Ukrainian breeding farm PrJSC
“Plemzavod Stepnoy” Zaporizhzhia Region. In
total, 18 boars of Large White, Landrace, and Du-
roc breeds were used in the experiment (Fig. 1).

Figure 1. Breeds of boars kept on the farm
Source: photo by the authors
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Boars were kept on bedding in individual
pens with an area of 7 m?, on a concrete floor
with heat and moisture insulation. The boars
of different breeds selected for the experi-
ments were clinically healthy. The pigsty was
equipped with forced transverse and geother-
mal ventilation with electronic control. Boars
were fed individually with granulated com-
plete mixed feed “Eber” at 2.8-3.0 kg of feed
per animal/day with a nutritional value: crude
protein content — 202,630 g/kg and metabolic
energy of 12,406 MJ/kg. The composition of
1 kg of granulated feed produced by LLC “PC
Alternativa” included the following ingredi-
ents (%): corn (20,000), wheat (18,355), wheat
bran (25,000), soybean cake (22,645), sunflower
meal (10,000), Aminomix Eber (4,000), (quality
certificate according to the Technical Condi-
tions DSTU 4508:2005). The feed was provided
twice a day, at 8:00 am and 04:00 pm. The boars
had constant access to drinking water from
nipple drinkers. The microclimate parameters
at the premises corresponded to Department
Norms for Technological Design — Agro-Indus-
trial Complex —02.05 “Pig-breeding enterprises

(complexes, farms, small farms)” (2005). The
conditions of feeding, watering, keeping, care,
prevention and treatment were in accordance
with the European legislation on the protec-
tion of animals and their comfort (Council Di-
rective 2008/120/EC (2008); Council Directive
2010/63/EC (2010) and Order of the Ministry
for Development of Economy, Trade and Agri-
culture of Ukraine No. 224 (2021). The treat-
ment of boars in the experiment fully met
the requirements of bioethical standards for
proper treatment of animals approved by the
Bioethical Commission of the National Uni-
versity of Life and Environmental Sciences of
Ukraine (007/2021).

A control group of boars with 3 animals of
each breed was kept in the house by a trans-
verse ventilation system with wall-mount-
ed supply valves (1), wall-mounted exhaust
fans (2), and an automated microclimate con-
trol system (3) (Fig. 2). Air entered the room
through wall-mounted valves, and the speed of
the exhaust fans and the opening of the valves
were controlled by a computerised microcli-
mate monitoring system.

Figure 2. Structural elements of transverse ventilation in the premises
for boars of different breeds from the control group

Source: photo by the authors

The design features of the ventilation sys-
tem (Fig. 3) in the house where the boars of the
experimental group were kept, 3 animals of
each breed, is the organisation of air circula-
tion using a geothermal system: air inflow from
the environment was carried out through an

air intake shaft (1), then the air passed through
an underground tunnel - air duct (2), where it
was additionally heated in winter or cooled in
summer due to soil energy before entering the
house directly through the lower ventilation
racks (3), which were evenly located near the

Animal Science and Food Technology. 2024. Vol. 15, No. 2
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exhaust fans of the shafts that release air to
the outside, and the functioning of the entire

7

M )

system was organised and controlled by a mi-
croclimate control device (4).

3) @

Figure 3. Structural elements of geothermal ventilation
in the premises for boars of different breeds from the experimental group

Source: photo by the authors

Both experimental groups of boars kept in
house with different ventilation systems had
identical construction, were made of the same
building materials, and were equally spatial-
ly located relative to the prevailing wind rose.
The number of cages in both buildings was the
same, with an identical area and similar system
for water and feed distribution, manure remov-
al was carried out by horizontal TSN-3 convey-
ors and remote conveyors on tractor trailers.

During the experiment, the timing of be-
havioural acts of boars of different breeds was
monitored using Full HD 1080p video record-
ers (with a maximum resolution of 1920x1080,
30 fps) with AVI recording format. In total,
behavioural acts (rest, movement, food and
water intake for 24 hours) were studied by
visual observations in boars aged 6, 12, and 24
months of the following breeds: Large White,
Landrace, Duroc. The assessment of behav-
ioural acts of boars of each breed was meas-
ured in absolute terms as the number of min-
utes spent on the performance of a particular
behavioural act during the day.

When analysing the influence of the age
group, type of ventilation, and season of the
year on the duration of rest, movement, and
feed and water intake of pigs, the algorithm
of three-factor variance analysis (with fixed
factors) was used. In addition to the influence
of the main factors, estimates of the variance

Animal Science and Food Technology. 2024. Vol. 15, No. 2

ratio are also calculated for combinations
of second-level factors (“age group” x “type
of ventilation”, “age group” x “season of the
year”, and “type of ventilation” x “season of
the year”), and for combinations of third-level
factors (“age group” x “type of ventilation” x
“season of the year”).

For each main factor and all their possi-
ble combinations, an estimate of the strength
of the factor/combination influence was cal-
culated (h% as the ratio of the corresponding
sum of squares (SS) to the total sum of squares
of the entire dispersion complex, expressed
in %. Three-factor analysis of variance was
performed separately for pigs of three breeds
(Large White, Landrace, and Duroc). Group es-
timates of the arithmetic mean and its 95 con-
fidence interval (95% CI) were also calculated
for each combination of main factors. All cal-
culations were performed using the STATISTI-
CA software suite (StatSoft Inc.) based on the
algorithms given in the manual (Kramaren-
ko et al., 2019).

Results and Discussion
According to the conducted studies, it was
found that in Large White boars, regardless
of the type of ventilation, the duration of rest
increases with age; although in winter the rest
is shorter than in other periods of the year
(Table 1).
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Table 1. Duration of the main behaviour parameters of boars of the Large White breed,
depending on age, season of the year, and type of ventilation, min X£S_

Transverse ventilation

Geothermal ventilation

Behaviour
parameter . . . .
winter sprlng summer autumn winter sprlng summer autumn
6 months and older
Rest 837.5 870.4 856.5 873.6 864.9 872.7 879.5 871.8
£0.43 £1.30 £0.58 £0.38 £0.34 £0.87 £2.46 £0.61
Movement 5163 495.1 510.0 494.2 496.3 494.2 484.3 493.7
£0.37 £0.37 £0.38 £1.00 £1.30 £0.91 £2.53 £3.13
Fe\sgtz‘d 86.4 74.7 73.6 72.8 78.9 73.2 76.4 74.6
. £0.84 £0.98 £0.63 £0.48 £0.60 £1.17 £0.84 £1.66
intake
12 months and older
Rest 855.6 967.2 1,024.8 993.4 946.4 951.2 1,010.5 960.4
+3.83 £2.05 £3.14 £1.76 £2.33 £1.25 £1.30 £2.07
Movement 2018 407.2 361.4 382.4 432.4 428.6 380.7 418.7
£0.77 £2.24 £5.99 £5.90 £2.24 £0.57 £1.11 £1.61
Fe;:ti?d 82.9 65.6 53.8 64.2 61.2 60.0 48.8 60.9
. £2.70 £1.65 £2.40 £1.31 £0.66 £0.40 £0.20 £0.74
intake
24 months and older
Rest 935.4 946.1 1,048.3 945.6 980.5 996.7 1,026.1 993.4
£7.92 £7.10 £0.50 £1.01 £1.20 £0.69 £1.14 £0.77
Movement 4362 429.7 3453 4277 392.3 381.4 365.8 384.3
£1.84 £2.16 £3.46 £1.84 £0.93 £1.27 £1.54 £3.39
Feﬁgg‘d 68.4 64.2 46.4 66.7 67.2 61.9 48.1 62.3
o £1.11 £1.29 £0.97 £0.48 £1.11 £0.55 £0.54 £0.73

Source: developed by the authors

Based on the obtained data, it was found
that the complex of behavioural acts in boars
visualises an age-related decrease movement
from 15%, regardless of their breed, season of
the year, and ventilation system in the premis-
es. According to A. Lykhach et al. (2023), boars
are characterised by a behavioural stereotypi-
cal feature that becomes quite long with age —
the “position of sitting dog”, which accounts
for about 12% of their rest time. The results
of the studies coincide with the conclusions of
the US and French researchers - S.P. Parois et
al. (2017), the object of their study was preg-
nant and lactating sows. These researchers
note that the behavioural strategy for deal-
ing with stress is to reduce overall movement,

as a result of which lactating sows reduced
standing and sitting from 18% to 11.6% of
the time of day and increased, respectively,
rest, and barren sows — spent time in a state
of lying down to 70%. In the experiment, the
longest rest period was recorded in boars aged
24 months and older with the use of a trans-
verse ventilation system in summer, which is
72.8% of the time. Similar data was obtained
by S. Rohrmann & S. Hoy (2005) in three sperm
processing centres in Germany, where 78 boars
rested 81.0% of the 24 hours.

The results of a three-factor analysis of
variance indicate the presence of a significant
(in all cases P<0.001) influence of the main fac-
tors on the duration of rest (Table 2).

Animal Science and Food Technology. 2024. Vol. 15, No. 2
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Table 2. Results of a three-factor dispersion analysis of the influence of the age group,
type of ventilation, and season of the year on the duration of rest of Large White boars

Source of variance SS df MS F P h%, %
Age (1) 533,250.4 2 266,625.2 4,705.2 <0.001 65.7

Ventilation (2) 20,835.4 1 20,835.4 367.7 <0.001 2.6
Season (3) 125,575.9 3 41,858.6 738.7 <0.001 15.5

1x2 2,535.2 2 1,267.6 22.4 <0.001 0.3

1x3 72,001.6 6 12,000.3 211.8 <0.001 8.9

2x3 22,145.0 3 7,381.7 130.3 <0.001 2.7

1x2x3 25,202.2 6 4,200.4 74.1 <0.001 3.1

Error 9,519.8 168 56.7 1.2
Total 811,065.5 192 100.0

Notes: SS - sum of squares of deviations; df — number of degrees of freedom; MS — middle square; F — variance
ratio; R — probability level; h2 — the strength of the factor’s influence

Source: developed by the authors

The most significant impact on the du-
ration of rest was observed for the indicators
age (65.7%) and the season of the year (15.5%),
while the impact of the type of ventilation was
the lowest (2.6%). Among the combinations of
factors of the first and third levels, the highest
strength of influence, as might be expected, was
noted for the combination “age group” x “sea-
son of the year” (8.9%). On the other hand, quite

a significant influence was recorded for the
combination of all three main factors, that is,
“age group” x “type of ventilation” x “season of
the year” (3.1%), and for the combination “type
of ventilation” x “season of the year” (2.7%).
The results of three-factor analysis of variance
indicate the presence of a significant (in all cas-
es P<0.001) influence of the main factors on
the duration of movement (Table 3).

Table 3. Results of a three-factor dispersion analysis of the influence of the age group,
type of ventilation, and season of the year on the duration of movement of Large White boars

Source of variance SS df MS F P h?, %
Age (1) 382,542.9 2 191,271.4 3,946.7 <0.001 68.0
Ventilation (2) 7,989.0 1 7,989.0 164.8 <0.001 1.4
Season (3) 72,542.4 3 24,180.8 499.0 <0.001 12.9

1x2 7,558.3 2 3,779.1 78.0 <0.001 1.3

1x3 41,367.2 6 6,894.5 142.3 <0.001 7.3

2x3 17,091.6 3 5,697.2 117.6 <0.001 3.0

1x2x3 25,739.5 6 4,289.9 88.5 <0.001 4.6

Error 8,141.8 168 48.5 1.4
Total 562,972.6 192 100.0

Source: developed by the authors

Animal Science and Food Technology. 2024. Vol. 15, No. 2
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As with the duration of rest, the most sig-
nificant effects on the duration of movement
were observed for the age group (68.0%) and
season (12.9%), while the effect of ventila-
tion type was relatively low (1.4%). Among the
combinations of factors, the highest influence
on the duration of movement was registered
for the combination “age group” x “season of
the year” (7.3%). On the other hand, a fairly

significant influence was observed for the com-
bination of all three main factors, i.e.: “age
group” x “type of ventilation” x “season of the
year” (4.6%), and for the combination “type of
ventilation” x “season of the year” (3.0%). The
results of a three-factor analysis of variance in-
dicate the presence of a significant (in all cases
P <0.001) influence of the main factors on the
duration of feed and water intake (Table 4).

Table 4. Results of a three-factor dispersion analysis of the influence of the age group, type of
ventilation, and season of the year on the duration of feed and water intake of Large White boars

Source of variance SS df MS F P h%, %
Age (1) 13,861.4 2 6,930.7 669.8 <0.001 49.7

Ventilation (2) 491.2 1 491.2 475 <0.001 1.8
Season (3) 7,217.7 3 2,405.9 232.5 <0.001 25.9

1x2 7,84.4 2 392.2 37.9 <0.001 2.8

1x3 2,538.6 6 423.1 40.9 <0.001 9.1

2x3 869.8 3 289.9 28.0 <0.001 3.1

1x2x3 3717.1 6 62.8 6.1 <0.001 1.4

Error 1,738.4 168 10.3 6.2
Total 27,878.7 192 100.0

Source: developed by the authors

As with the duration of rest and the dura-
tion of movement, the most significant effect
on the duration of feed and water intake was
observed for the age group (49.7%) and the
season of the year (25.9%), while the effect of
the type of ventilation was also very low (1.8%).
Among the combinations of factors, the highest
strength of influence on the duration of feed and
water intake was registered for the combination
“age group” x “season of the year” (9.1%). On
the other hand, quite a significant influence
was noted for the combination of factors “type
of ventilation” x “season of the year” (3.1%)
and “age group” x “type of ventilation” (2.8%).

Thus, the greatest influence on the dura-
tion of various behaviour parameters of Large
White boars was noted for the main factor “age
group”. Its role in determining the duration
of rest or movement was significantly higher

than for the duration of feed and water intake.
In the second place, according to the propor-
tion of variability on the duration of various
behaviour indicators of Large White boars, was
the influence of the main factor “season of the
year”. However, the opposite situation was es-
tablished here - its effect on the duration of
feed and water intake was almost twice as high
as on the duration of rest or movement. As for
the combination of factors, the greatest im-
pact was observed either for the combinations
“type of ventilation” x “season of the year”
and “age group” x “type of ventilation” x “sea-
son of the year” (for the duration of rest and
movement), or for combinations “age group”
x “season of the year”, “type of ventilation” x
“season of the year” and “age group” x “type of
ventilation” (for the duration of feed and wa-
ter intake).

Animal Science and Food Technology. 2024. Vol. 15, No. 2
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Considering the estimates of the arithme-
tic mean ( £95% CI) of the duration of rest in
different groups of Large White boars, depend-
ing on the age group, type of ventilation, and
season of the year, the following patterns can
be noted. At the age of 6 months and older, for
Large White boars, the duration of rest for geo-
thermal ventilation almost did not differ in dif-
ferent seasons of the year, while for transverse
ventilation it was the same in spring and au-
tumn, but differed significantly from the esti-
mates for winter and summer.

The duration of rest increased in animals
aged 12 and 24 months. An increase in the du-
ration of rest at the age of 12 months for ge-
othermal ventilation was noted for animals in
summer and autumn. With the transverse type
of ventilation, boars of the same breed had an
increase in the duration of rest — in summer
and autumn. For animals aged 24 months, two
patterns of dependence of the duration of rest
on the type of ventilation were established.
The first pattern was observed during the au-
tumn-winter-spring period of the year, but
boars spent more time resting in premises with
geothermal ventilation than during transverse
ventilation. The second pattern was observed
for animals of the same breed in summer, since
for them the duration of rest, on the contrary,
was significantly higher with transverse venti-
lation than with geothermal ventilation.

The duration of movement at the age of
6 months for Large White boars did not differ
much in different seasons of the year with ge-
othermal ventilation. But with the transverse
type of ventilation, it grew — in summer and
winter. Overall, movement duration was sig-
nificantly reduced in animals aged 12 and 24
months. At the age of 12 months, it was high-
est in the autumn-winter-spring period of the
year and significantly lower in the summer with
geothermal ventilation. With transverse venti-
lation, the duration of movement increased sig-
nificantly for animals in winter, but decreased
almost proportionally in spring, summer, and

Animal Science and Food Technology. 2024. Vol. 15, No. 2

autumn. For boars aged 24 months, two pat-
terns of dependence of the duration of move-
ment on the type of ventilation were also es-
tablished. The first pattern was observed during
the autumn-winter-spring period of the year,
but for geothermal ventilation, this behavioural
act was significantly reduced compared to the
transverse type of ventilation. The second pat-
tern was observed for boars in summer, where
the duration of movement, on the contrary, was
significantly higher with geothermal ventila-
tion than with transverse ventilation.

For boars aged 6 months, the duration of
feed and water intake almost did not differ in
different seasons of the year, both with geo-
thermal ventilation and with transverse venti-
lation. With the exception of the winter season,
when this behaviour was significantly higher
with transverse ventilation type. Overall, the
duration of feed and water intake decreased in
animals aged 12 and 24 months. At the age of 12
months, the duration of feed and water intake
was almost the same in spring and autumn for
both types of ventilation systems. In winter, the
duration of feed and water intake was signifi-
cantly higher with transverse ventilation, and
in summer, this behaviour parameter was the
lowest with both geothermal ventilation and
transverse ventilation, although it tended to
increase with transverse ventilation. At the age
of 24 months, the duration of feed and water in-
take was lowest in summer and autumn and was
the same for both geothermal and transverse
ventilation. In spring, the duration of this be-
haviour was higher, and in winter even higher,
however, the duration of feed and water intake
of boars in these seasons also did not differ with
different types of ventilation.

It is worth noting that a similar analysis of
variance was performed by S.V. Zhyzhka (2021)
in the dissertation paper on the reproductive
qualities of sows in conventional ventilation
and negative pressure air supply in different
seasons of the year. Thus, the researcher estab-
lished the probable strength of the influence
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of the indoor ventilation system on the num-
ber of piglets at weaning by 3.38% (P < 0.05),
the weight of the piglets’ nest at weaning by
5.95% (P <0.01), and the absence of this factor
on number and weight of piglets. The season
of year factor had a significant effect on nest
weight at weaning 26.58% (P <0.001), sow mul-
tiple fertility 3.47% (P <0.01), number of piglets
at weaning 2.38% (P <0.01), and piglet survival
before weaning 1.87% (P <0.05). The significant
influence of this factor on the size of piglets has
not been established. The interaction of these
factors had little effect on the weight of the pig-
lets’ nest at weaning.

The time spent on parameters of the be-
haviour of boars of the Landrace breed, de-
pending on age, season of the year and type of
ventilation, is shown in Table 5. The results of
the behavioural range of boars of the Landrace
breed indicate that the predominant behav-
iour in terms of duration and frequency in this
breed, as well as Large White and Duroc breeds,
is a stationary state, which is visualised at pig
farms as behaviour in a state of rest. Howev-
er, in the course of observation, it was noticed
that boars of the Landrace breed, differing in
a more excitable type of higher nervous ac-
tivity when kept with a transverse type of air

ventilation, spent up to 3% (P <0.95) of the time
on stereotypical behaviour, which manifested
itself in the form of head banging and lick-
ing the cage grate, especially in the hot sum-
mer and autumn, which is consistent with the
study by I. Petak et al. (2010), identified a sim-
ilar phenomenon from 13 studied behavioural
complexes of sire boars. ].W. Ross et al. (2015)
suggest that this behaviour of pigs is a conse-
quence of heat stress, where extreme heat in
the summer months of the year is likely to af-
fect both pork production and welfare of pigs.
According to V. Miclea et al. (2016), the behav-
ioural complex of boars has a significant im-
pact on their sperm production. Most animals
without heat stress showed stable sexual re-
flexes, and they were awarded 5 points. In turn,
ejaculates were collected from the same boars
twice a week in the spring for two years and it
was noted that ejaculates were characterised by
age and breed-appropriate volume, concentra-
tion and mobility, and could be processed into
the largest number of doses for insemination.
This had an obvious positive economic effect.
However, the researchers found that age affect-
ed the quality of ejaculate in young boars, with
the exception of a few animals that had reduced
sexual reflexes.

Table 5. Duration of the main behaviour parameters of boars of the Landrace breed,
depending on age, season of the year, and type of ventilation, min X+S_

Transverse ventilation

Geothermal ventilation

Behaviour
parameter  yjpter spring summer autumn  winter spring summer autumn
6 months and older
Rest 832.4 868.9 904.3 871.3 896.3 873.3 900.4 875.3
+1.71 +0.93 +7.18 +1.41 +7.02 +0.82 +7.80 +2.33
Movement 517.6 498.2 442.8 493.8 469.8 495.6 466.8 494.5
+0.57 +9.09 +5.57 +1.31 +3.00 +0.40 +7.45 +1.93
Feed and 90.1 72.9 92.9 74.9 73.9 71.1 72.8 70.2
water intake +0.41 +0.67 +0.23 +0.30 +1.35 +0.56 +1.08 +0.40
12 months and older
Rest 862.2 898.6 1,021.4 929.3 929.3 939.8 967.5 965.4
+4.87 +16.27 +0.90 +10.61 +10.61 +3.98 +6.67 +1.99
498.9 475.6 366.5 449.1 436.4 418.3 408.9 414.5
Movement 1 69 +8.47 £4.37 £7.29 +1.87 +3.08 £4.03 £1.01
Feed and 78.9 65.8 52.1 61.6 65.6 54.2 58.4 60.1
water intake +1.25 +1.60 +2.09 +1.04 +1.18 +1.03 +0.25 +0.61
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Table 5. Continued

Transverse ventilation Geothermal ventilation

Behaviour
parameter  yjipter spring summer autumn  winter spring  summer autumn
24 months and older

Rest 934.8 954.6 1,010.1 956.4 938.6 965.1 1,021.0 951.3
+7.64 +5.47 +0.44 *4.15 +£8.38 +9.20 £2.01 £10.02

Movement 446.8 429.3 380.0 431.8 442.3 414.5 369.8 410.7

+4.58 +2.17 +5.20 £1.31 *v11.96 +4.87 +1.95 +£5.16

Feed and 58.4 56.4 49.8 51.8 59.1 60.4 49.2 67.0

water intake £0.97 +1.35 +1.06 £1.19 £0.77 +1.22 +0.67 *£1.59

Source: developed by the authors

The results of the three-factor analysis of
variance indicate the presence of a significant

(in all cases: P <0.001) influence of the main
factors on the duration of rest (Table 6).

Table 6. Results of a three-factor variance analysis of the influence of age group,
type of ventilation, and season of the year on the duration of rest of Landrace boars

Source of variance SS df MS F P W, %
Age (1) 27,3483.6 2 136,741.8 368.7 <0.001 49.1
Ventilation (2) 16,474.3 1 16,474.3 44.4 <0.001 3.0
Season (3) 129,346.5 3 43115.5 116.3 <0.001 23.2
1x2 6,512.0 2 3,256.0 8.8 <0.001 1.2
1x3 16,872.9 6 2,812.1 7.6 <0.001 3.0
2x3 25,016.1 3 8,338.7 22.5 <0.001 4.5
1x2x3 27,408.6 6 4,568.1 12.3 <0.001 4.9
Error 62,302.1 168 370.8 11.2
Total 557,416.1 192 100.0

Source: developed by the authors

The most significant effect on rest duration
was observed for the age group (49.1%) and
season of the year (23.2%), while the effect of
ventilation type was the lowest (3.0%). Among
the combinations of factors of the second and
third levels, the highest strength of influence
was noted for the combination “age group” x

“type of ventilation” x “season of the year”
(4.9%), and “type of ventilation” x “season of
the year” (4.5%).

The results of three-factor analysis of var-
iance indicate the presence of a significant (in
all cases: P<0.001) influence of the main fac-
tors on the duration of movement (Table 7).

Table 7. Results of a three-factor variance analysis of the influence of age group,
type of ventilation, and season of the year on the duration of movement of Landrace pigs

Source of variance SS df MSs F p h %
Age (1) 165,723.5 2 82,861.7 407.1 <0.001 44.7
Ventilation (2) 12,034.9 1 12,034.9 59.1 <0.001 3.2
Season (3) 105,796.7 3 35,265.6 173.3 <0.001 28.5

1x2 4,132.5 2 2,066.3 10.2 <0.001 1.1

1x3 8,966.4 6 1,494.4 7.3 <0.001 24

2x3 21,805.4 3 7,268.5 35.7 <0.001 5.9

1x2x3 18,363.1 6 3,060.5 15.0 <0.001 4.9
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Table 7. Continued

Source of variance SS df MSs F P h, %
Error 34,191.4 168 203.5 9.2
Total 371,013.8 192 100.0

Source: developed by the authors

Similarly, as with respect to the duration of
rest, the most significant effect on the duration
of movement was observed for the age group
(44.7%) and the season of the year (28.5%), and
the influence of the type of ventilation was low
(3.2%). Among the combinations of factors of the
second and third levels, the highest strength of
influence on the duration of movement of boars

of the Landrace breed, and in the previous case,
was noted for the combination of “age group”
x “type of ventilation” x “season of the year”
(4.9%) and “type of ventilation” x “season of the
year” (5.9%). The results of a three-factor anal-
ysis of variance indicate the presence of a sig-
nificant (in all cases: P <0.001) influence of the
main factors on feed and water intake (Table 8).

Table 8. Results of a three-factor dispersion analysis of the influence of the age group, type of
ventilation, and season of the year on the duration of feed and water intake of Landrace boars

Source of variance SS df MSs F P h, %
Age (1) 14,892.1 2 7,446.1 826.2 <0.001 55.7
Ventilation (2) 632.2 1 632.2 70.2 <0.001 2.4
Season (3) 2,123.0 3 707.7 78.5 <0.001 7.9
1x2 1,980.2 2 990.1 109.9 <0.001 7.4
1x3 3,056.1 6 509.3 56.5 <0.001 114
2x3 969.9 3 323.3 35.9 <0.001 3.6
1x2x3 1,589.7 6 265.0 294 <0.001 5.9
Error 1,514.0 168 9.0 5.7
Total 26,757.1 192 100.0

Source: developed by the authors

As with the duration of rest and duration
of movement, the most significant effect on the
duration of feed and water intake was observed
for the age group (55.7%). But the assessment
of the strength of the influence of the season
of the year was significantly lower than for the
previous two behaviour indicators of Landrace
pigs (7.9%). The effect of the type of ventila-
tion was also relatively low (2.4%). Among the
combinations of factors, the highest strength of
influence on the duration of movement was re-
corded for the combination “age group” x “sea-
son of the year” (11.4%) and “age group” x “type
of ventilation” (7.4%).

Consequently, the greatest influence on
the duration of various behaviour parameters
of Landrace boars was observed for the main

factor “age group”. Its role in determining the
duration of rest or movement, in contrast to
other boars of the Large White breed, was lower
than for the duration of feed and water intake.
In the second place, according to the proportion
of variability on the duration of various indica-
tors of boar behaviour, was the influence of the
main factor “season of the year”. But here the
opposite situation was established - its effect
on the duration of feed and water intake of Lan-
drace boars was significantly lower than on the
duration of rest or movement. As for the com-
bination of factors, the greatest influence was
observed for the “type of ventilation” combi-
nations x “season of the year” (for the duration
of rest and movement), and for “age group” x
“season of the year” and “age group” x “type of
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ventilation” (for the duration of feed and water
intake). Ultimately, for all behaviour indicators
of Landrace boars, a significant influence was
also noted for the combination of third-level
factors, that is, “age group” x “type of ventila-
tion” x “season of the year”.

Estimation of the arithmetic mean (* 95%
CI) of the duration of rest in different groups of
boars of this breed depending on the age group,
type of ventilation, and season of the year
shows that at the age of 6 months for Landrace
animals, the duration of rest with geothermal
ventilation was almost the same in different
seasons of the year, while with the transverse
type of ventilation the highest estimates of this
behavioural trait were obtained for the summer
season, slightly lower — in spring and autumn,
and finally the shortest duration of rest was
observed in winter. A significant influence of
the type of ventilation on the duration of rest
was noted only in winter. Overall, the duration
of rest increased in animals aged 12 and 24
months. At the age of 12 months, for Landrace
animals, the duration of summer rest with
transverse ventilation significantly increased
compared to geothermal ventilation, while dur-
ing the remaining seasons of the year, on the
contrary, it significantly decreased. Especially,
this decline was also noted in winter. At the age
of 24 months, during the autumn-winter-spring
period, the duration of rest of boars did not sig-
nificantly differ, while during the summer sea-
son it was significantly higher, but, again, did
not depend on the type of ventilation.

An estimate of the arithmetic mean (*95%
CI) duration of movement in different groups
of Landrace boars, depending on the age group,
type of ventilation and season of the year, in-
dicates that at the age of 6 months, the dura-
tion of movement did not significantly differ in
spring and autumn with both geothermal and
transverse ventilation. Overall, movement du-
ration tended to decrease in animals aged 12
and 24 months. At the age of 12 months, the
duration of movement of boars of this breed
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was almost the same in different seasons of the
year with geothermal ventilation. Although in
winter it was still slightly higher than in sum-
mer. But with transverse ventilation, the dura-
tion of movement of Landrace pigs significantly
increased during all seasons of the year, except
for summer. At the age of 24 months, the dura-
tion of movement was almost independent of
the type of ventilation, and to a greater extent
depended on the season of the year. It was low-
est in summer, grew during the spring and au-
tumn seasons, and peaked in winter.
Estimation of arithmetic means (¥ 95% CI)
of the duration of feed and water intake in dif-
ferent groups of Landrace boars depending on
age group, type of ventilation and season of the
year shows that at the age of 6 months the du-
ration of this behaviour was the same among
Landrace boars in all seasons of the year with
geothermal ventilation. While with transverse
ventilation, it increased significantly in win-
ter and summer, or, conversely, remained un-
changed during spring or autumn. Overall, the
duration of feed and water intake tended to
decrease in animals aged 12 and 24 months. At
the age of 12 months, with geothermal venti-
lation, the duration of feed and water intake in
boars was greatest in winter. With transverse
ventilation, on the contrary, there was a sig-
nificant off-season differentiation in the dura-
tion of feed and water intake; it was lowest in
animals during the summer, highest in spring
and autumn, and finally reached its maximum
in winter. The significant influence of the type
of ventilation was observed in all seasons of the
year, except autumn. At the age of 24 months,
the duration of feed intake during the summer
season was lowest with both types of ventila-
tion. Significant differences for boars kept un-
der different types of ventilation were observed
in the autumn: with geothermal ventilation,
the duration of feed and water intake in this
season was the highest, while with transverse
ventilation — as low as in summer. The type of
ventilation did not affect the duration of feed
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and water intake of Landrace boars in winter
and did not significantly affect them in autumn.

The study by M.B. Shpetnyi (2019) is
somewhat consistent with the conducted ex-
periments, and according to the results of the
analysis of variance, it was found that the main
economic useful features were significantly

affected by the type of lattice floor in the piglet
rearing machine — 9.7-13.6%, while the time of
year affected the same features by 3.5-5.6%, and
their combined interaction by 2.9-4.9%. The
time spent on behaviour parameters of boars of
the Durocbreed, depending on age, season of the
year and type of ventilation, is shown in Table 9.

Table 9. Duration of the main behaviour parameters of boars of the Duroc breed,
depending on age, season of the year, and type of ventilation, min X£S_

Transverse ventilation

Geothermal ventilation

Behaviour
parameter  yinter  spring summer autumn  winter  spring summer autumn
6 months and older
Rest 905.3 911.2 976.4 966.2 926.1 937.7 949.2 940.1
+1.10 +1.48 +5.51 +1.91 +0.64 +1.10 +6.78 +3.66
472.3 468.2 408.4 414.2 453.2 453.1 443.1 441.1
Movement 45 g¢ +4.21 £0.96 £0.97 £5.66 +3.38 £3.66 +1.88
Feed and 62.12 60.0 55.9 59.5 60.5 59.1 57.9 58.9
water intake +0.55 +0.46 £0.99 +0.89 +0.50 +0.52 +0.52 +0.35
12 months and older
Rest 862.6 922.5 1,069.4 984.4 964.9 960.4 985.2 966.7
+4.83 +9.38 +4.84 +2.76 +5.91 +3.91 +7.12 +1.66
489.2 442.8 327.9 396.8 406.7 414.3 400.0 416.9
Movement 4599 +8.80 £6.40 £2.46 £0.93 +1.42 +3.14 £0.97
Feed and 88.3 74.3 42.0 58.6 68.3 65.4 52.9 56.0
water intake +0.90 +0.59 +0.65 +0.50 +0.25 +0.82 +0.72 £0.46
24 months and older
Rest 1,065.8 1,064.5 1,100.7 1,072.6 1,068.6 1,049.6 1,050.3 1,042.1
+2.94 +1.23 +2.97 +2.01 +8.38 +0.71 +6.79 +1.54
342.9 337.5 319.0 332.5 334.6 354.1 359.0 364.8
Movement 3777 +4.28 +4.04 +3.46 +4.04 +6.45 +4.82 £6.82
Feed and 31.0 38.8 20.4 35.3 36.5 35.0 30.4 33.4
water intake +0.33 +1.22 +0.26 +1.29 +0.42 +0.53 +(0.38 +£0.50

Source: developed by the authors

Visualisation of behavioural acts of Du-
roc boars depending on the season of the year
and the type of ventilation parameters that in
animals aged 24 months, the duration of time
for rest ranged from 72.3% to 76.4%, consider-
ing the phlegmatic temper of representatives
of this breed. During rest, the animals lay on
their sides, stomachs, with their eyes closed,
sometimes not responding to any indifferent
stimuli in the house where they were kept, es-
pecially in the hot season. Such indifference,
according to D.M. Broom & A. Fraser (2007) re-
fers to abnormal apathetic behaviour, which in

this study was observed in boars of the Duroc
breed with a transverse air ventilation system.
In addition, boars of this breed showed stere-
otypical behaviour in the form of jumping on
the cage grid — up to 1% (Fig. 1) and the “po-
sition of sitting dog” — 2% (P <0.95), which is
consistent with the experiments conducted by
I. Petak et al. (2010) and in their case, this fig-
ure was 3% (P<0.99).

The results of a three-factor analysis of
variance indicate the presence of a significant
(P<0.001...0.003) influence of the main factors
on the duration of rest (Table 10).
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Table 10. Results of a three-factor dispersion analysis of the influence of the age group,
type of ventilation and season of the year on the duration of rest of Duroc boars

Source of variance SS df MS F P h?
Age (1) 560,717.4 2 280,358.7 2,013.2 <0.001 67.6

Ventilation (2) 1,233.7 1 1,233.7 8.9 0.003 0.1
Season (3) 90,471.7 3 30,157.2 216.6 <0.001 10.9

1x2 8,933.9 2 4,467.0 32.1 <0.001 1.1

1x3 52,316.7 6 8,719.4 62.6 <0.001 6.3

2x3 65,405.7 3 21,801.9 156.6 <0.001 7.9

1x2x3 26,650.5 6 4441.7 31.9 <0.001 3.2

Error 23,395.3 168 139.3 2.8
Total 829,124.9 192 100.0

Source: developed by the authors

The most significant effect on the dura-
tion of rest for Duroc boars was observed for
the age group (67.6%) and the season of the
year (10.9%), while the influence of the type
of ventilation was very low (0.1%). Among the
combinations of factors of the second level, the
highest strength of impact was noted for the

combinations “type of ventilation” x “season
of the year” (7.9%) and “age group” x “season
of the year” (6.3%). The results of three-factor
analysis of variance indicate the presence of a
significant (in all cases: P <0.001) influence of
the main factors on the duration of movement
(Table 11).

Table 11. Results of a three-factor dispersion analysis of the influence of age group,
type of ventilation, and season of the year on the duration of movement of Duroc boars

Source of variance SS df MS F p h?
Age (1) 341,522.3 2 170,761.1 1081.0 <0.001 64.9
Ventilation (2) 2,653.0 1 2,653.0 16.8 <0.001 0.5
Season (3) 48,134.6 3 16,044.9 101.6 <0.001 9.1
1x2 4951.9 2 2,476.0 15.7 <0.001 0.9
1x3 35,051.4 6 5,841.9 37.0 <0.001 6.7
2x3 51,467.6 3 17,155.9 108.6 <0.001 9.8
1x2x3 15,771.8 6 2,628.6 16.6 <0.001 3.0
Error 26,538.6 168 158.0 5.0
Total 526,091.2 192 100.0

Source: developed by the authors

As with the duration of rest, the most sig-
nificant effect on the duration of movement
of Duroc boars was observed for the age group
(64.9%) and the season of the year (9.1%),
while the influence of the type of ventilation
was significantly low (0.5%). Among the com-
binations of factors of the second level, the
highest force of influence on the duration of
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movement was also registered for the com-
binations “type of ventilation” x “season of
the year” (9.8%) and “age group” x “season of
the year” (6.7%). The results of a three-factor
analysis of variance indicate the presence of a
probable (in all cases: P <0.001) influence of
the main factors on the duration of feed and
water intake (Table 12).
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Table 12. Results of a three-factor dispersion analysis of the influence of the age group,
type of ventilation, and season of the year on the duration of feed and water intake of Duroc boars

Source of variance SSs df MS F P h?, %
Age (1) 35,502.9 2 17,751.4 4,986.0 <0.001 71.9

Ventilation (2) 47.0 1 47.0 13.2 <0.001 0.1
Season (3) 5,974.2 3 1,991.4 559.3 <0.001 12.1

1x2 477.2 2 238.6 67.0 <0.001 1.0

1x3 4,234.9 6 705.8 198.2 <0.001 8.6

2x3 1,275.4 3 425.1 119.4 <0.001 2.6

1x2x3 1,238.6 6 206.4 58.0 <0.001 2.5

Error 598.1 168 3.6 1.2
Total 49,348.3 192 100.0

Source: developed by the authors

As with rest and movement time, the most
significant effect on feed and water intake for
Duroc boars was observed for age group (71.9%)
and season (12.1%), while the effect of ventila-
tion type was also very low (0.1%). Among the
combinations of the second-level factors, the
highest strength of influence on the duration of
feed and water intake of Duroc boars was ob-
served for the combination “age group” x “sea-
son of the year” (8.6%).

Thus, the greatest influence on the dura-
tion of various behaviour indicators of Duroc
pigs was noted for the main factor “age group”.
Its role in determining the duration of feed and
water intake was higher than for the duration
of rest and movement. The season of the year to
the greatest extent determined the variability
of the duration of feed and water intake. The
combination of factors “age group” x “season of
the year” played an important role in shaping
the duration of all behaviour indicators of Du-
roc boars, while the combination “type of ven-
tilation” x “season of the year” was essential for
determining the length of rest and movement.
Ultimately, the combination of all three factors
under study also influenced the development
of behavioural responses of Duroc boars in
this experiment. According to A. Lopez Rodri-
guez et al. (2017), the change in the indicators
of various forms of behaviour of boars, which
is genetically determined, is influenced by the
design features of the pen, seasonal effects,

indoor microclimate, age, and especially ele-
vated temperature (heat stress), increasing to
34.5°C within 8 hours and 31°C - 16 hours daily
for 90 days provoked low movement, increased
rest, and also reduced fertility compared to a
similar group of boars kept at 23°C.

An estimate of the arithmetic mean (£95%
CI) duration of rest indicates that at the age of
6 months in boars in summer and autumn with
transverse ventilation, this indicator was high-
er with the transverse type of ventilation, and,
on the contrary, lower in winter and spring than
with the geothermal type. In general, the dura-
tion of rest increased in animals at the age of 12
and, especially, at the age of 24 months. At the
age of 12 months, the highest duration of rest
with transverse ventilation was observed during
the summer season and significantly decreased
during the autumn, spring and winter seasons,
respectively. The difference between different
seasons of the year in terms of the duration of
rest was probable and this range of off-season
variability was about 200 minutes. The type of
ventilation (geothermal or transverse) did not
affect the duration of rest only during the au-
tumn. At the age of 24 months, the probable
effect of the type of ventilation was observed
only during the summer — with transverse ven-
tilation, the duration of rest was significantly
higher than with geothermal ventilation.

An estimate of the arithmetic mean (£95%
CI) of the duration of movement indicates that
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at 6 months of age in the summer and autumn,
with transverse ventilation, this behaviour
parameter was lower, and in the winter and
spring, on the contrary, higher than with ge-
othermal ventilation. Overall, the duration of
movement decreased in animals at the age of
12 and, especially, at the age of 24 months. At
the age of 12 months, the highest duration
of movement with transverse ventilation was
observed during the winter, while this feature
took lower values during the spring, autumn,
and summer seasons, respectively. The differ-
ence between different seasons of the year in
terms of movement duration was significant
and this range was almost 160 minutes. Ul-
timately, the type of ventilation (geothermal
or transverse) had little effect on the duration
of movement only during the autumn; for the
remaining seasons, the differences between
different types of ventilation were very pro-
nounced. At the age of 24 months, the dura-
tion of boars’ movement did not depend on
the type of ventilation during the winter and
spring. While, during the summer and autumn,
their duration of movement significantly de-
creased with transverse ventilation type.
Estimates of the arithmetic mean (= 95%
CI) of the duration of feed and water intake at
the age of 6 months indicate that neither the
type of ventilation nor the season of the year af-
fected this behaviour. At the age of 12 months,
these indicators were slightly higher, and at the
age of 24 months, on the contrary, significantly
lower than at the age of 6 months. At the age
of 12 months, the highest duration of feed and
water intake with transverse ventilation was
observed during the winter, and this trait took
lower values during the spring, autumn, and
summer seasons, respectively. The difference
between seasons of the year in terms of the du-
ration of feed and water intake was significant
and its range between seasons was almost 50
minutes. The type of ventilation (geothermal
and transverse) did not affect the duration of
feed and water intake, again, only during the
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autumn. At the age of 24 months, the duration
of boars’ feed and water intake with geothermal
ventilation was almost the same throughout all
seasons of the year, although it differed signif-
icantly between the winter and summer. With
transverse ventilation, the duration of feed and
water intake was almost the same. The dura-
tion of this type of behaviour of Duroc boars
was significantly lower only during the summer.
Based on the conducted experiment, models of
behaviour of boars of three breeds were estab-
lished depending on the age group, season of
the year, and type of ventilation, which in the
conditions of industrial pig breeding will in-
crease the reserves of ethological strategies to
put up performance responses, introduce meth-
ods for assessing welfare, and their integration
into production.

Conclusions
Based on the results of the experiment in the
conditions of an industrial pork production en-
terprise, behavioural patterns of boars in the
context of breeds depending on the age, season
of the year, and type of ventilation were estab-
lished. Thus, the duration of rest is significant
(P < 0.001) influenced by: in boars of the Large
White breed, 65.7% — age, 15.5% — season of
the year, 2.6% — type of ventilation; in boars of
the Landrace breed, 49.1% - age, 23.2% — sea-
son of the year, 3.0% - type of ventilation; in
boars of the Duroc breed, 67.6% — age, 10.9% —
season of the year, 0.1% - type of ventilation.
Accordingly, the duration of movement was sig-
nificant (P <0.001) affected by: in Large White
boars 68.0% — age, 12.9% - season of the year,
1.4% - type of ventilation; in Landrace boars
44.7% — age, 28.5% — season of the year, 3.2% -
type of ventilation; in Duroc boars 64.9% — age,
9.1% - season of the year, 0.5% - type of venti-
lation. In turn, the duration of feed and water
intake was significant (P<0.001) affected by: in
Large White boars 49.7% — age, 25.9% — season
of the year, 1.8% - type of ventilation; in Lan-
drace boars 55.7% — age, 7.9% - season of the
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year, 2.4% — type of ventilation; in Duroc boars
71.9% — age, 12.1% — season of the year, 0.1% —
type of ventilation.

Regardless of the breed, season of the year,
and type of ventilation, the predominant be-
havioural act in terms of duration (72.3-76.4%)
at P <0.001 and frequency (especially in the
summer-autumn period) during the day, was
rest, which increased in time with age (6-12-
24 months). During rest with the transverse air
supply system, the animals showed abnormal
apathetic behaviour, which was manifested in
lying on their sides or stomach, with their eyes
closed, without any reactions to indifferent
stimuli in the room for their maintenance, es-
pecially in hot periods of the year, which is a
manifestation of heat stress in animals. Boars,
when kept with transverse air ventilation, spent

(P<0.95), especially in the hot periods of sum-
mer and autumn.

The conducted study is useful for etholog-
ical monitoring of compliance of keeping con-
ditions with the biological needs of boars, and
for pig breeders it opens up ways to develop
strategies for identifying individuals with be-
havioural and performance abnormalities as
an element of animal welfare assessment and
a way to combat heat stress.

Prospects for further studies are to re-
search the relationship of sexual behaviour of
boars with qualitative and quantitative signs
of their sperm productivity, depending on the
breed, age, season of the year, and type of ven-
tilation.
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IToBexinKoBi maTepHu KHYpiB y po3pi3i mopiz
3aJIesKHO BiJ BiKy, Ce30HY POKY i TUITYy BEeHTHJIALIL

Onexcanzap /leuieHKO

AcmipaHT
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AnHa JIuxau

IIOKTOP CiTbCbKOTOCTIOIAPChKMX HAYK

HarrionanbpHMiT yHiBepcUTeT 6iopecypciB i mpupomoKopucTyBaHHS YKpainm
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AHoTauisa. BaxnMBuM iHCTpYMEHTOM MifBUILEHHS MPOLYKTUBHUX O3HAK CBUHEN, y TOMY UMCITi
KHYpPIiB € peTesibHe NOCIIIKeHHs iX Mopesieil TOBeAiHKM i peaklliii Ha BiJMOBiZHICTH yMOBaM
YTPUMAaHHS, IO CIYTYE iHAMKATOPOM IIPOTOKOIY OLiHKM GJIaronoiyyus TaHOoi CTaTeBOi IPymnu y
KoMeplLiliHux cBuHodepmax. MeTa moctify mossirana y BUSIBJIeHHI BIUIMBY BiKy, Ce30HY POKY i
TUITY BEHTWISILii HAa TPUBAIICTh TIOBEIIHKOBMX aKTiB KHYPIiB y po3pi3i mopiz 3amis popmyBaHHS
iX MoBemiHKOBMX TaTepHiB B yMOBax MPOMMCIOBOI TexHosorii. B excrepumeHTi 3agisiHo 18
KHYpiB BequKoi 6i10i mopoan, mopoau jgaHapac Ta Oopok. KHypu, Bigi6pasi oiast moctigis, 6ymu
KJIiHIYHO 30pOBMMMU i po3pineHi Ha nBi rpynu mo 9 roniB y KOXHiit. KOHTponabHA rpymna KHYpiB
yTpUMYyBasacs B IPMMillleHHi 3 TIOIIepeyHOI0 CUCTEeMOIO BeHTUIIALLT, @ TBApMHM JOCTiHOI Tpyy —
B YMOBax reoTepMasbHOI NOAAYi MOBITPS MPOTArOM pOKy. Y MpolLeci Bisyasisalii TOKa3sHUKIB
MOBeJliHKM KHYPiB pi3HMX IIOPiJ, BCTAHOBJIEHO, L]0 Ha TPUBAJIICTh BifAIOUMHKY BiporigHo (P<0,001)
BIUIMBaIOTh 49,1-67,6 % — BiK, 10,9-23,2 % — ce30H poKy, 0,1-3,0 % — TUIT BEeHTU/IALLii; HA TPUBAJIICTh
pyxy npotsrom ao6u BiporigHo (P < 0,001) BrummBaioth 44,7-68,0 % - BiKk, 9,1-28,5 % — ce3oH
poKy, 0,5-3,2 % — Tun BeHTWIAIii; HA TPUBATICTh MpuitoMy Kopmy i Boau Biporigao (P < 0,001)
BIUTMBAIOTh 49,7-71,9 % — BiK, 7,9-25,9 % — ce30H poky, 0,1-2,4 % — Tun BeHTW A1, [IoBeJiHKOBUM
aKToM, 110 TlepeBaykaB 3a TPUBAicTIO i yactoTolo (P < 0,001), 0co6/MBO Y TiITHBO-OCiIHHI Mepion y
KHYPIiB cItocTepiraBcst BiATIOUMHOK, KOTPUIA 3a YacoM 3 BikoM 36inbliyBaBcs Bif 72,3 % mo 76,4 %,
He3aJIeXXHO Bif] TOPOJiu, Ce30Hy POKY i TUITy BeHTUIALi. BiiTKy i BoceHM 3a momnepeyHoi cuctTeMu
1ofavi NOBiTPS MiJL Yac BiATIOUMHKY y TBAPMH Bidyasi3yBanacsi HEHOpMabHa arlaTUyHa MoBefliHKa
(mexxaHHsT Ha 6GOKax, JXMBOTi, i3 3aKpUTUMM oumMMa, 6e3 KOOHMX peakliii Ha iHgudepeHTHi
MTOIPa3HMUKY, @ Yac, IKVUII KHYpY BUTPavajy Ha CTePEOTUITHY ITIOBEIiHKY (OMUTTSI FOJIOBOIO, CTPUOKIB
i 06MM3yBaHHS IPAT PEIIiTKY KIiTKK) 36ibiryBaBcs Ha 3 % (P <0,95) i mepe6yBanu y 1mosi «cuassaoi
cobaku» Ha 2 % (P<0,95). OmepskaHi pe3yabTaTy TO3BOISIOTh B YMOBAaX POMMUCIOBOTO CBMHAPCTBA
3aIpPOBaIUTHX BUKOPUCTAHHS eTOJOriYHMX (aKTOPiB 3 MeTOI0 MiABMIIEHHS CIIepMOIPOAYKILii
KHYDiB, BUSIBJIEHHSI OCOOMH 3 BiIXWIEHHSMM TOBELiHKM IJII PO3POOKM CIOCOGIB OI[iHKMU
6aromnomyyysi Ta iHTerparii ix y BUpOOHUIITBO

KiiouoBi cjioBa: CBMHI; BiITIOYMHOK; pyX; MPUITOM KOpMY i Bogu; 6raromonyydst; TpubakTopHMit
IVCIIepCiiiHMIT aHaTi3
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