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Abstract

The article studied the influence of temperature and humidity in the room for farrowing sows with different types of
ventilation system on other microclimatic parameters and their relationship and dependence of the reproductive
qualities of sows, the health of suckling piglets and the intensity of their growth on the method of room ventilation.
An experiment was conducted in two separate groups of breeders (120 farrowing sows each), which were equipped
with valve and geothermal systems for creating a microclimate. It was established that the valve ventilation system
provides 2.12 mg/m® (p <0.01) lower NH3 content and 0.40 mg/m? (p <0.001) lower H>S content. At the same time,
using the geothermal ventilation system, the weight of the piglets’ nest at weaning was higher by 3.90 kg or 5.38%
compared to the counterparts that were kept using valve ventilation. The level of morbidity and mortality of piglets,
as well as the veterinary component of the cost of their growth, were lower when using the geothermal ventilation
system. All indicators of the microclimate were in a reliable correlation relationship. In particular, as the internal
temperature in the farrowing room increased, the content of CO; and H-S also increased, but the content of NH3
and relative humidity decreased. When the relative humidity increased, the content of hydrogen sulfide decreased,
but the content of ammonia and carbon dioxide also increased. The contents of NH3z, CO. and H,S were also
correlated, but the relationship between them was weak.
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INTRODUCTION

The productivity of pigs grown in industrial
complexes depends on various factors, one of
which is the microclimate of the farm
premises [25]. Permanent global climate
changes, combined with the use of pig
genetics sensitive to stress factors, creates
significant obstacles for efficient and cheap
pork production. Since the parameters of the
microclimatic environment in the farrowing
room significantly affect the productivity of
animals. This especially applies to suckling
piglets, which are born with a limited supply
of vital resources and are very sensitive to

environmental factors in the first days of their
lives. Therefore, there 1is an increased
requirement to create the appropriate
temperature, humidity and gas composition of
the air in rooms for farrowing sows [1, 36].

The microclimate consists of a list of
aggregated and interrelated parameters:
temperature, humidity, air movement,
chemical composition of the air, the content of
dust, microbes, and harmful gases in it. It
depends on various factors, such as the
applicable care technologies, the number of
animals, the systems for providing the animals
with feed and water, the removal of manure,
the use of waste, as well as the season and the
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external climate [13, 35]. Maintaining the
microclimate is quite a difficult task at all
times of the year, and especially during
transitional seasonal periods, where there are
frequent changes in external climatic
parameters both during the day and during the
calendar days. This task in the farrowing room
is also complicated by the fact that the optimal
microclimate parameters for the sow are
mostly unacceptable for newborn piglets and
vice versa [7, 30]. However, technological
progress offers enough new engineering
solutions and strategies for their application
that will help mitigate the effects of stressors
by modeling a healthy physical environment
for the most efficient keeping of pigs [12, 13,
32].

The degree of humidity is one of the
important parameters of the microclimate in
the premises for keeping pigs and directly
affects the metabolic processes in their bodies.
When the air temperature in the middle of the
room drops excessively, the concentration of
moisture automatically increases, which leads
to condensation settling on the surfaces and,
as a result, to an increase in humidity and
hypothermia of animals, the development of
fungi and the spread of pathogenic microflora.
At elevated temperatures, humidity critically
decreases and the air becomes dry, as a result
of which pigs overheat, which also negatively
affects their general condition [6, 17].
Another, no less important parameter of the
microclimate of a room for keeping pigs is the
internal temperature of this space [14]. An
increase in temperature leads to heat stress in
animals. In previously published studies, heat
stress has been reported to adversely affect
health and growth in adult pigs [10, 11, 31]
and especially in piglets [26]. In addition, the
increase in temperature in the pig house is a
complex problem and can not only worsen the
productivity of pigs, but also affect other
indicators of the microclimate, such as
gassing with harmful gases [40].

The speed of air exchange has a direct effect
on both humidity and temperature, as well as
on the level of air contamination with harmful
gases. Slowed and insufficient air exchange
can result in the growth of the mentioned
indicators above the critical level. Excessively
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accelerated air exchange in the farrowing
room can cause heat loss and hypothermia of
animals in the cold season and overheating in
the warm season [2].

It is known that the intensity of the release of
ammonia, hydrogen sulfide, and carbon
dioxide produced by pigs depends on their
weight, average daily growth, animal activity,
the composition of their diet, and the type of
bedding [3, 5, 18, 24, 27]. However,
according to widespread data, it became
known that the temperature and speed of air
movement in the pigsty room also reliably
affected the content of hydrogen sulfide,
ammonia and carbon dioxide in it [33, 15, 16].
In particular, the increase in the internal
temperature in the room for farrowing led to
an increase in the concentration of NH3. The
daily content of NH3 was directly correlated
with the air temperature in the premises of the
pig complex (r = 0.86-0.91). The increase in
ammonia content occurred together with the
increase in internal temperature [9].
According to scientists, the effect of ammonia
on pigs is harmful and leads to a decrease in
productivity and a decrease in their live
weight gain and to a decrease in feed
consumption [28, 38]. Exposure to ammonia
may be the reason of pathological changes in
many tissues and organs of pigs [39].

In recently published works, it was indicated
that the increase in temperature in the room
for keeping pigs with the simultaneous
decrease in air movement speed led to an
reduction in the concentration of H>S there
[23]. Exposure to hydrogen sulfide reduces
average daily growth, average daily feed
consumption and increases the frequency of
diarrhea in piglets. Increasing the content of
hydrogen sulfide in sow pens can increase the
number and diversity of intestinal microbiota,
which is a common cause of diarrhea [5].
Similarly, according to other data [9], the CO»
content increased with an increase in the
internal temperature of the pig house, which
was explained by the presence of an average
direct correlation between these indicators of
the microclimate (r = 0.42-0.83). Exposure to
carbon dioxide has a negative effect on pigs
and their offspring, in particular, it increases
the frequency of stillborn piglets and
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abortions in sows with confirmed farrowing
[8].

However, no matter which technological
group of pigs releases harmful gases into the
room at different internal temperatures and
humidity, the task of the microclimate
management system in the pig house is to
remove them outside and replace them with
fresh, clean air. Ensuring a healthy
microclimate in the production premises that
meets the physiological needs of pigs is
carried out with the help of ventilation of
various designs and methods of preparation
and supply of external air, among which the
most common are valve and geothermal
systems [19].

The geothermal ventilation system provides
more stable air temperature and humidity
indicators and the temperature of the piglets'
and sow's den throughout all seasons of the
year, compared to the valve system. At the
same time, it creates worse air pollution
indicators [20]. The valve ventilation system
better removes gassed air from the farrowing
room, minimizing the negative impact of
harmful gases on the reproductive qualities of
sows and the growth intensity of piglets [22].
It was also found that when pigs were kept in
farrowing rooms equipped with a geothermal
microclimate system, indicators such as the
number of piglets at weaning and the nest
weight of piglets at weaning were
significantly higher than in animals kept under
a microclimate valve system [21].

The relationship between the humidity and air
temperature in the room for keeping pigs on
the one hand and the indicators of gassing on
the other 1is considered a confirmed
phenomenon, however, its strength and
characteristics are manifested in different
ways with the use of different ventilation
systems and, as a result, it has different effects
on pigs and on the formation of microclimate
parameters. The study of the dependence of
the content of harmful gases on the
temperature and humidity of the air in a pig
house with various ventilation systems is still
relevant, taking into account their constant
modernization and noticeable  climatic
changes in the natural environment, especially

in transitional seasons such as autumn and
spring.

The purpose of our work is to study the
dependence of the content of ammonia,
hydrogen sulfide and carbon dioxide on
temperature and humidity in the room for
keeping pigs using different systems for
creating a microclimate in them in the autumn
season and their effect on the reproductive
qualities of sows.

MATERIALS AND METHODS

In order to carry out the research on the basis
of the commercial breeder of the LLC
"Globynsky Pig Complex" of the Globinsky
district of the Poltava region, Ukraine, two
groups of 120 sows were formed according to
the principle of groups of analogues, the
farrowing of which fell on one calendar week
and began on November 8 (Table 1).

Table 1. Scheme of the experiment to study the
influence of the type of microclimate system on the gas
composition of the air and the productivity of sows

. Valve Geothermal
Indicator o e o1
ventilation ventilation
Method of | Air intake | Air intake
intake of | directly from the | through
outside air outside underground
environment buried air ducts
The method of | Valve Air distribution
air distribution | distribution of | through

inside the | air flow from
farrowing room | the walls

perforated  air
ducts above the
main part of the
farrowing pens

Method of | Output through | Output through
exhaust air | exhaust shaft exhaust shaft
removal
A group of sows Group | Group II
The number of
sows in the 120 120
farrowing
section
Breed features
of Sows QLxJLW QLxJLW
Number of 4 4
boars
Genotype  of | pic 337 PIC-337
boars

Source: own calculations.

All  sows were presented two-breed

crossbreeds, whose mothers belonged to the
Landrace breed and whose fathers belonged to
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the Large White breed of origin from the
English company PIC. All sows were
inseminated with mixed sperm of four
terminal boars of the synthetic parental line
PIC-337 breeding of the same genetic
company.

During the idle and farrowing period, all
experimental sows were kept under identical
conditions and had the same type of
background of feeding with complete
balanced feed for farrowing sows. In 3-5 days
before the expected farrowing on November
8, they were transferred to the premises of the
reproduction section. The animals of the
control group were placed for farrowing and
subsequent lactation in housing No. 6 under
negative  pressure valve ventilation
manufactured and installed by specialists of
the German company Big Dutchman. In this
air exchange system, the outside air was
supplied via supply air valves located on the
walls perpendicular to the farrowing pens.

e - b =
Fig. 1. Scheme of the valve system of ventilation at
farrowing section in group I
1 - supply valve; 2 - exhaust shaft.
Source: Own determination.

On the same day, the animals of the
experimental group were placed in an adjacent
reconstructed farrowing room with an
identical layout, also equipped with a negative
pressure ventilation system of the same Big
Dutchman company, but with a modified
method of air intake, transportation and
distribution. Air, under the influence of
negative pressure created by the exhaust fans,
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enters through the air intake holes in the
underground galleries located at a depth of
120 cm from the soil surface. These galleries
along their entire length are filled with granite
stones of large size. When passing through the
galleries, the air stabilizes its temperature
parameters relative to the soil temperature at
this depth. Stabilized air enters the air ducts,
which are located in the front part of the
farrowing pens perpendicular to its location in
the section, and due to the holes in its lower
part, it is evenly distributed among the
animals (Fig. 2).
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Fig. 2. Scheme of the geothermal system of ventilation
at farrowing section in group II
1 - exhaust shafts; 2 - underground gallery; 3 - internal
corridor; 4 - wall air duct; 5 - under-ceiling dispersive
air ducts; 6 - inlet shafts.
Source: Own determination.

Coordination of the supply and exhaust
elements of ventilation in both farrowing
rooms was carried out by the same
microclimate system control processor, based
on temperature and air humidity.

During the research period, every Tuesday
and Friday, the air temperature was
determined wusing a Testo 425 thermal
anemometer (Testo AG, Lenzkirch,
Germany). The content of ammonia (NH3),
hydrogen sulfide (H>S) and carbon dioxide
(CO2) was determined using a DOZOR-S-M
gas analyzer (Testo AG, Lenzkirch,
Germany). Air humidity was determined
using a Testo 605 thermo-hygrometer (Testo
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AG, Lenzkirch, Germany). All measurements
were made at the level of the piglets lying 15
cm and the sow standing at 70 cm.
Measurements were carried out in 8 pens of
each section diagonally, in the morning from
7 to 9 o'clock and in the evening from 6 to 8
o'clock, each time in reverse order. In the
experiment, the reproductive qualities of sows
were studied according to generally accepted
methods. The number of piglets born, fertility,
weight of piglets at birth, nest weight of
piglets at birth and at weaning were studied.
The number of piglets in the nest when
weaned at 21 days of age and their average
weight, intensity of growth, percentage of
morbidity in the weaning period and costs of
funds for the prevention and treatment of
animals during this period and the share of
these costs in the total cost of raising one
piglet.

For a comprehensive evaluation of the
reproductive qualities of sows under different
housing conditions, an evaluation index with a
limited number of signs [34] was calculated
according to the formula:

[ =B+2W +35G (1)

where:

| —index of reproduction qualities, points;

B — the number of piglets at birth, head;

W — number of weaned piglets, head;

G — average daily gain of piglets at weaning,
kg.

For the same purpose, the selection index of
reproductive qualities of sows was used
according to the method [37]:

(SIRQS) = 6X; + 9.34 (%) .......... )

where: SIRQS — selection index of
reproductive qualities of sows;

X1 — fertility, heads;

X2 — weight of the nest at weaning, kg;

X3 — weaning period, days.

During the experiment, all participants strictly
followed the generally accepted rules of
humane treatment of animals.

Statistical analysis of the results of the
experiment was carried out in Microsoft Excel
2016. Values were considered statistically
significant at the first — p <0.05, the second —
p <0.01, the third — p <0.001 thresholds of the
Student's t-test.

RESULTS AND DISCUSSIONS

The analysis of microclimate parameters in
the room for keeping suckling piglets showed
that the ammonia content when using the
geothermal type microclimate system was
higher by 2.12 mg/m?® (p <0.01) compared to
the room where the wvalve type of the
microclimate maintenance system was used. It
was also found that the hydrogen sulfide
content in the brooder with experimental
ventilation was 0.40 mg/m® (p <0.001) (Table
2).

Table 2. Parameters of the microclimate in the premises at different ventilation system during the autumn season, (n

=90)
Air temperature Carbon dioxide | Hydrogen sulfide
. at the level of the Relative Ammonia (NH3) yaros

Indicator . . . 1. 3 (CO2) content, (H2S) content,
pig's respiratory | humidity, % vol content, mg/m % vol me/m?
tract (60 cm), °C ° g

Group 1 19.43+0.24 67.20+0.72 13.30+0.59 0.23+0.01 2.16+0.07

Group 2 19.24+0.28 66.35£1.19 15.42+0.32™ 0.25+0.01 2.56+0.15"

* _P<0.05;**-P<0.01;
Source: own calculations.

No difference was found between the control
and experimental rooms of the farrowing
house in terms of carbon dioxide content,
indoor temperature and relative humidity.

The evaluation of the correlations between the
indicators of the microclimate in the room for
keeping sows with suckling piglets in the
autumn season showed a statistically
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confirmed weak interdependence between the
temperature and the gas content. At the same
time, the correlation of temperature with the
content of NH3 was inverse (r = -0.23; p
<0.001), and with the content of CO2 (r =
0.06; p <0.001) and the content of HoS (r =
0.03; p <0.001) was direct. Indicators of
temperature and relative air humidity were

weakly correlated and had an inverse
relationship (r =-0.03; p <0.001).

An inverse and weak but reliable relationship
was found between relative humidity and
hydrogen sulfide content (r = -020; p <0.001).
Instead, relative humidity was directly
correlated with both ammonia content (r =
0.29; p <0.001) and carbon dioxide content (r

=0.22; p <0.001) (Table 3).

Table 3. Correlation between microclimate indicators during the autumn season

Temperature Rela.ti?’e NH; CO: H>S
humidity content content content
r R r r r
Temperature 1.00 -0.03 -0.23 0.06 0.03
P-value 1.00 <0.001 <0.001 <0.001 <0.001
Relative humidity 1.00 0.29 0.22 -0.20
P-value 1.00 <0.001 <0.001 <0.001
NH: content 1.00 0.18 -0.21
P-value 1.00 <0.001 <0.001
CO:2 content 1.00 0.28
P-value 1.00 <0.001
H:S content 1.00
P-value 1.00

Source: Own calculations.

At the same time, the gas content also
correlated with each other, showing a weak
dependence. The correlation relationship
between NH3 content and CO: content was
direct (r = 0.18; p <0.001), and between NH3
content and H2S content, on the contrary, it
was inverse (r = -0.21; p <0.001). Carbon
dioxide and hydrogen sulfide were also
weakly correlated (r = 0.28; p <0.001).

Regression analysis of the interdependence of
indoor microclimate indicators showed that a
1.0 °C increase in internal temperature was

due to a decrease in the content of NH3; by
0.56 mg/m’, an increase in the content of CO;
by 0.001% vol (p <0.001) and an increase in
the content of H>S by 0.009 mg/m? (p <0.001)
under the influence of the factor characteristic
by 0.54%, 0.003% and 0.001%, respectively.
It was established that when the temperature
increased by 1.0 °C, the relative humidity
decreased by 0.10% vol (p <0.001), which
was caused by the specified increase in the
temperature index by 0.001% (Table 4).

Table 4. The regression analysis between air temperature at the level of the pig's respiratory tract (60 cm) and gases

content and relative humidity during the autumn season

Indicator Regression equations R? Prob.
NH; content y =-0.5699x + 24.378 0.0543 <0.001
CO; content y=0.0018x +0.192 0.0039 <0.001
H>S content y =0.0093x + 1.981 0.0010 <0.001
Relative humidity y =-0.1024x + 75.188 0.0012 <0.001

Source: Own calculations.

Based on the results of the regression
analysis, it was proved that when the relative
humidity increased, the gas content also
increased. In particular, the NH; content also
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increased by 0.009 mg/m’® (p <0.001) for
every 1.0% vol increase in relative humidity
(under the influence of fluctuations in the
humidity index with a strength of 0.001%).
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At the same time, if the relative humidity in
the farrowing room increased by 1.0% vol,
then the CO> content there also increased by
0.23% vol (p <0.001) (under the influence of
fluctuations in the humidity indicator with a
force of 0.08%).

When the humidity increased by 1.0% vol, the
H,S content decreased by 0.002 mg/m?® (p
<0.001) (under the influence of fluctuations in
the humidity index with a strength of 0.04%)
(Table 5).

Table 5. The regression analysis between relative humidity and gases content during the autumn season

Indicator Regression equations R? Prob.
NHj; content y=0.0093x + 1.981 0.0010 <0.001
CO; content y=0.2353x —3.9161 0.0835 <0.001
H,S content y=-0.0021x + 0.0734 0.0467 <0.001

Source: Own calculations.

Part of the reproductive performance of sows
also depended on the system of creating and
maintaining a microclimate in their farrowing
rooms. Under different microclimate creation
systems, domestic sows of English origin had

(Table 6). There was no significant difference
between sows of the experimental and control
groups in terms of the total number of piglets
born, multifertility, weight of piglets at birth
and litter weight of piglets at birth.

high indicators of reproductive qualities

Table 6. Productive indicators of sows kept in rooms with different ventilation systems
Indicator Group 1 Group 2
The number of sows at the end of the experiment, head 117 119
Total piglets per farrowing, head 16.4+0.43 16.4+0.46
Multifertility, head 15.0+0.36 15.1£0.41
Weight of piglets at birth, kg 1.334£0.014 1.31£0.019
Nest weight of piglets at birth, kg 20.0+0.68 19.840.73
The number of piglets at weaning per 1 sow, head 12.5+0.22 12.940.17
The number of piglets that died during the suckling period, head 2.5 2.16
Share of piglets that were treated, % 26.3 17.2
Preservation of piglets, % 83.2 85.7
Average weight of 1 piglet at weaning, kg 5.840.17 5.940.14
Weight of the nest of piglets at weaning, kg 72.5+1.17 76.4+£1.04"
Absolute growth, kg 4.48+0.13 4.59+0.11
Average daily increase, g 211+3.04 217+£2.97
Average costs for the treatment of 1 head, EUR 1.16 0.88
Veterinary cost of 1 kg of gain, EUR 0.26 0.19
The share of veterinary costs in the cost of one piglet, % 9.19 7.54
1, points 47.36 48.56
SIRQS, points 122.25 124.56

* _ P <0.05
Source: Own calculations

At the same time, in a farrowing room with a
traditional valve ventilation system, a 9.1%
higher share of piglets requiring veterinary
intervention was found. Also, 0.36 heads
(14.3%) more piglets died from this group
during the suckling period compared to
animals kept under geothermal ventilation.
This caused a 2.5% deterioration in the
survival of piglets in sows of the control
group compared to the experimental group.
This, in turn, led to a decrease of 0.46 heads

or 3.7% in the number of weaned piglets in
the nests of these sows. Then, as for the
weight of one piglet at weaning, there was no
practical difference between the animals of
both experimental groups. At the same time,
the greater number of piglets in the nest
contributed to a probable (p <0.05) increase of
3.8 kg (5.3%) in the animals of the
experimental group over the control weight of
the nest of piglets at weaning. Whereas,
according to the intensity of growth of piglets

431



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development

Vol. 23, Issue 1, 2023
PRINT ISSN 2284-7995, E-ISSN 2285-3952

in the post-weaning period, no significant
difference was found between the animals of
both groups. More frequent manifestations of
diseases of piglets in a farrowing room with a
traditional microclimate system caused a
24.4% (EUR 0.28) increase in the cost of
treatment of one average head of piglets. This
caused an increase of EUR 0.07 or 26.2% of
the veterinary component of the cost of one
kilogram of suckling piglet growth. Which, in
turn, led to a 1.61% increase in the share of
veterinary costs in the total cost of raising one
piglet until weaning. According to
comprehensive indicators of reproductive
qualities, sows that farrowed and raised their
offspring in a farrowing room with a
geothermal microclimate maintenance system
had an advantage of 1.9-2.5% compared to
animals whose farrowing took place in a
farrowing room  with classical wvalve
ventilation. Thus, piglets that were kept
during the suckling period in a farrowing
room with a geothermal ventilation system
were 9.1% less likely to be treated, had 2.5%
better survival until weaning and 3.7% more
of them during this period. This, in turn,
contributed to a probable increase of 5.3% in
the weight of their nest at weaning, a decrease
of 24.4% of the funds spent on the treatment
of one piglet, a decrease of 26.2% of the
veterinary component of the cost of one
kilogram of growth of suckling piglets and
1.61% share of costs for prevention and
treatment in the cost of rearing one piglet until
weaning compared to analogues that were
kept in the room under the classical valve
ventilation system. At the same time, in terms
of the total number of piglets at birth,
multifertility, weight of piglets at birth,
weight of the litter of piglets at birth, the
intensity of their growth during the suckling
period and the weight of one piglet at
weaning, no significant difference was found
between sows kept under different
microclimate maintenance systems.

The significantly higher value of the ammonia
content indicator found by us in the farrowing
room, where the geothermal microclimate
system was used, did not have a significant
effect on the indicators of piglet growth
intensity, as other researchers [28, 38]
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claimed. In our experiment, the absolute and
average daily increases were equal for both
valve and geothermal ventilation despite the
higher NH3 level in the experimental room.
The increased content of hydrogen sulfide in
the experimental brooder with underground
preparation of outside air also had no
confirmed effect on piglet gains, which were
almost equal in both groups, which did not
coincide with reports [5].

According to the results of the assessment of
the relationship between the temperature
indicator and the ammonia content in our
experiment, the mentioned indicators had an
inverse correlation dependence, the presence
of which was not confirmed in other scientific
works [9], which spoke of a direct correlation
between the mentioned microclimate
indicators. We assume that for the growth of
the temperature index, we did not get an
increase, but, on the contrary, a decrease in
the content of ammonia in the farrowing room
due to the automatic activation of the
ventilation system, which, in order to lower
the internal temperature, started the process of
accelerated air exchange. Accelerated air
exchange immediately removed NHj faster
than other gases, since ammonia is twice as
light as air, so it concentrated in the subceiling
space in the immediate vicinity of the exhaust
shafts. Carbon dioxide and hydrogen sulfide,
on the contrary, are heavier than air and
concentrated in the lower part of the interior
space of the farrowing room due to these
properties. In this regard, when the internal
temperature increased and the ventilation was
activated, extracting ammonia that was
immediately near the exhaust shafts, the
available CO; and H>S required longer
operation of the microclimate system in order
to reduce their concentrations near the floor in
the living area of the piglets. An increase in
the temperature in the farrowing room leads to
a more intense release of CO; by the animals,
which begin to breathe more often, and to a
more intense evaporation of H>S from
underground manure pits and channels, where
the circulation of exhaust air is difficult and
cleaning occurs with some delay [29]. This
contributes to the increase in the content of
carbon dioxide and hydrogen sulfide when the
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internal temperature increases, even despite
the automatic forced increase of air exchange
by the microclimate control system, which is
consistent with other reports [33, 15, 23].
However, such an increase in the
concentration of the specified gases in the
specified space of the brooder room is not
long-lasting, because despite a temporary
increase in the accumulation of their volumes
at the initial stage of ventilation, their further
accumulation decreases as the intensity of air
exchange increases to a level sufficient to
remove CO; and H>S and reduce their content
to a safe level [22]. However, in the process
of increasing air exchange when the exhaust
ventilation system is activated in manure pits
and channels, the intensity of air movement
also increases, which accelerates not only the
removal of hydrogen sulfide, but also its
diffusion from the manure surface. At an
elevated temperature in the farrowing room,
the surface temperature of manure in manure
pits and channels also increases, which
comprehensively contributes to evaporation
and the simultaneous accumulation of
additional hydrogen sulfide for some time,
until a sufficient decrease in its surface
temperature occurs [4]. This explains the
temporary increase in the content of hydrogen
sulfide and carbon dioxide due to the increase
in internal temperature and the increase in the
intensity of air exchange when forced to
accelerate it by the microclimate control
system.

CONCLUSIONS

The geothermal ventilation system of the
room for farrowing sows contributed to the
reduction of the morbidity and mortality of
piglets, funds for the prevention and treatment
of piglets, the reduction of the veterinary
component of the cost of growth and its share
in the total cost of growth, the improvement
of the survival of piglets and the increase of
their nest weight at weaning.

The gassing level of the sow pig house
depends reliably on fluctuations in internal
temperature and relative humidity. As the
internal temperature increased, the content of
carbon dioxide and hydrogen sulfide

increased, while the content of ammonia and
relative humidity decreased slightly. When the
relative humidity in the farrowing room
increased, the content of NH; and CO;
increased, while the content of H2S, on the
contrary, decreased slightly.

The valve ventilation system provided better
cleaning of the farrowing room from the
content of harmful gases compared to the
geothermal ventilation, however, it did not
affect the indicators of sows’ reproductive
characteristics and the intensity of piglets’
growth.
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