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The microclimate in the livestock building plays a significant role in the maintenance of farm
animals. The data on growing and fattening of young cattle are disclosed in detail, where among
the factors that affect beef production are zoohygienic conditions, feeding level and genetic
potential of animals. But at the same time, there is not enough information on optimizing the
conditions of keeping over repair young Ukrainian black-and-white dairy cattle in the stall period
on small farms. Especially needs to be studied the sanitary and hygienic condition of the
microclimate in the premises at different systems of keeping young animals. Namely, constant
monitoring of the level in the air environment of the premises for fattening young cattle in the stall
period: temperature, relative humidity, concentration of carbon dioxide, ammonia and microbial
contamination, heat balance and providing standard feeding conditions, which will significantly
improve the efficiency of using overhauled young cattle.

Thus, at the age of 14 months for fattening young bulls, it turned out to be promising to keep
bulls in group cages without ties in terms of air temperature in the premises is 14.6 ° C. This
temperature regime for keeping bulls at the age of 14 months is close to the level of optimal
neutrality technology.

In the stall period, when keeping bulls of the Ukrainian black-and-white dairy breed in group
cages from 12 to 14 months of age, better conditions for air humidity are created than in tethered
housing.

Bulls in group cages were kept with a lower level of air carbon dioxide concentration than
bulls on a tether. The difference is significant (P<0.05 - P<0.001) depending on the time of
research, and the time of sampling and age of bulls.

Studies on the concentration of ammonia in different days of specific age periods of bulls of
the Ukrainian black-and-white dairy breed and the time of year showed that, regardless of the age
of the bulls and the determination of the concentration of ammonia in the air of the premises, less of
it accumulates where the bulls were kept untethered.

The search for improvement of microbial contamination after 12 months of age of bulls,
regardless of the way they are kept, requires new approaches. Comprehensive assessments of the
appropriate number of factors affecting the air environment in bull housing at different ages may be
necessary. This is especially important in small farms where optimization of housing conditions is
essential.

More heat is received from young stock at this age period (14 months) than at the total cost of
5058 kcal/h or the cost was less by 15 percent. At the same time, the situation changed when young
animals were kept in group cages. Thus, more young animals released free thermal energy into the
air and more of it was spent on heating the air. Therefore, the heat balance was negative with a
difference of 2433 kcal/h or 94.6% to zero balance. But, such excess heat consumption over the
supply is included in the established parameters of the norms of technological design of premises
for cattle.

Keywords: microclimate, young cattle, housing, fattening, carbon dioxide, air environment,
ammonia concentration, microbial contamination, heat balance.
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According to the recommendations on livestock production technology, beef
production should be ensured mainly by intensive rearing of young cattle from the
day of birth to 16-18 months of age, as well as by culling adult cattle for meat.

The development and improvement of beef production technologies on an
industrial basis, preservation of animal health, creation of optimal conditions of
keeping, reduction of the period of growing young cattle to 14-16 months of age is
the strategic basis for providing cattle with comfortable living conditions (Kaletnik
G.M. et al., 2007; Botvina N.O., 2009).

And among the factors that need attention, first of all, there should be a full
feeding, which should be transferred to the current automated lines with minimal
labor costs and hygienic conditions of detention (M.V. Zubec, et al., 2005; Shulga
L.V., 2015). And among the systems of keeping - tetherless with different methods:
on deep unchanged litter, on dense litter or in boxes.

Studies on the comparative study of tethered and untethered keeping of young
animals have established that the tethered system of keeping animals has a number of
advantages that lead to feed savings. When taking into account sex and age groups, it
is possible to better organize feeding depending on the level of meat productivity, to
identify individual characteristics of animals. However, compared to free-range
housing, it requires more labor costs for production. In a general comparison of
tethered and free-stall bulls, the advantage of tethered bulls is only in feed saving,
and zoohygienic conditions of tethered bulls are much worse for the development of
young animals than free-stall bulls, so the efficiency of beef production is more
attractive (M.V.Demchuket al., 2010; Yaremchuk O.S. 2010).

The total cost of feed in free-stall cattle is somewhat higher than the cost of their
productivity in case of violations of zoohygienic conditions of cattle keeping on a
tether. This issue 1s debatable, because the conditions of the enterprise are not taken
into account (Demchku M.V.; 2002; Shust P. 2018).

Livestock production technologies are always accompanied by the restructuring
of the productive type of animals, the need for further improvement of livestock
breeds and methods of breeding work with them (L.V. Polovij, et al., 2002; Bashenka
M., 1999; Starostenko 1.S., 1998; Petkova L.O., 2014). In addition, the concentration
of production reduces the possibility of an individual approach to animals, their
maintenance and use. This caused the need to increase the homogeneity of the
livestock not only in terms of productivity, but also in terms of behavior, eating
standard diets and keeping in conditions of high concentration of animals and their
adaptability to stress factors (Melnichuk M.D., et al., 2008).

Growing and fattening of young cattle by intensive technologies is aimed at the
fact that during this period animals are able to eat a large amount of feed (Shablya
V.P., Admin O.Ye., Hramcova O.M., 2008). During this period, young animals are
fed silage, haylage, hay, green fodder and mixed fodder in the form of complete
mixtures or in the form of granules and briquettes. Such feeds can be distributed to
young animals in stationary or mobile feeders. The amount of feed and its nutritional
value is regulated by the feeding front (width of stalls or combine boxes) (Kulik
M.F., Ponomarenko M.M., Dudko M.F., 1991).

The technology of feeding young cattle is one of the technological processes of
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providing them with adequate nutrition. Thus, the preparation of a large amount of
quality feed for animals is a laborious process (Kalashnikova A.P. et al., 2013).
Grinding feed is important because it facilitates the process of preparing feed for
feeding. Mechanization of feed distribution requires grinding hay, root and tuber
crops and other feeds, which are mostly poorly transportable.

According to the daily routine, there are problems with the order of feeding
according to the ration. In most cases, in one feeding the animals receive an excessive
amount of feed, and in the second - not enough. This leads to irrational use of feed,
and a large set of feed again complicates the uniformity of feeding them during the
day. Depending on the natural and economic conditions and the forages available on
the farm, the following types of feeding are used for feeding over-repair young stock
during the growing and fattening of livestock for meat: silage and pulp, silage and
root crop, silage and pulp; in summer - on green forages or on pastures (Pivtorak
Ya.l, etal., 2018).

The microclimate in the premises where overhauled young cattle are kept
depends on the creation of comfortable conditions for their maintenance. This results
in animal health, high productivity and better quality and cost-effective management
of the livestock industry (Chuprina O.P., 2002).

Thus, the ethological characteristics of animals did not correspond to free-stall
housing. There were problems with the completion of technological groups by types
of nervous activity. This leads to the revision of technologies of keeping and feeding
animals (Cvigun A.T., et al., 1999). There were designs of special grids that fixed
animals near the feeders, which limited the movement of young animals in the group
cage during their feeding (Cvigun A.T., et al. 2001). And during the period of
puberty, bulls were provided with special equipment for tethered or untethered
keeping - electrically stimulating sexual reflexes.

The conditions of keeping animals by many indicators did not always satisfy the
biological needs of young cattle. Thus, after the development of production capacities
of the enterprise for the production of beef complex, animal diseases arise,
productivity decreases, the enterprise loses the achieved indicators of profitability.
Industrial technologies very often limit some natural needs of animals. Intensive
exploitation of animals leads to stressful situations, increases the sensitivity of
animals to deterioration of microclimate, to changes in feeding, to constant
regrouping of animals, etc. (Fedoruk R.S., et al., 2002). This is due to the fact that the
industrial technology of production processes provides for the cyclicity of processes
and constant management of animals (veterinary treatments, weighing, placement in
different age periods, etc.), and all this is a prerequisite for the reproduction of
microorganisms and the development of stress. Therefore, systematic cleaning of
livestock premises and disinfection is mandatory to maintain proper sanitary
conditions of the enterprise and reduce the frequency of regrouping of young animals
during the period of their maintenance from birth to sale or allocation to separate
specially equipped group cages (Admin Ye.l., et al., 2000).

Often animals are not prepared to function under the conditions of industrial
technology. There is a complex problem of animal communication with machine
technology. For cattle the most progressive way of keeping is untethered. But it is
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advisable to continue development to improve the technology of free housing. Thus,
they should be mainly aimed at bringing animals closer to natural conditions and
creating positive effects on their vital activity (Polovij L.V., et al., 2010).

Thus, in the period of reforming the agricultural sector of Ukraine, questions
have arisen that need to be addressed regarding the feasibility of industrialization of
small-scale enterprises for the production of milk and beef.

On beef farms, mainly four such tasks are solved:

1. Creation of normal sanitary and hygienic conditions, in which animals can
stay the whole stall period without the use of walking grounds.

2. Increasing labor productivity at least 2 times on the basis of scientifically
based modern technologies and systems of keeping animals (especially free-range)
and related measures for labor organization.

3. Ensuring a balanced and complete feeding of animals in such a way that the
feed rations fully meet the needs of the animal body and taking into account the
productivity of age and conditions of detention.

4. Rational use of waste to obtain alternative energy sources.

Zoohygienic conditions of keeping animals together with the use of intensive,
and even better integrated technologies in the work of fattening enterprises and the
use of biologically complete feeds, taking into account the age and condition of
animals, can increase the efficiency of livestock production by 10 percent or more.

In the modern conditions of beef cattle breeding from over-repairing young
cattle, first of all, it i1s necessary to create optimal conditions for growing and
fattening young cattle, including Ukrainian black-and-white dairy breeds. The issue
of providing standardized feeding can, as literature sources show, be successfully
implemented in 1 year, and in order to create zoohygienic conditions, in addition to
high qualification, funds for reconstruction, it is necessary to have regulatory
documents, which are not enough (Zotko M.O., et al., 2011). Therefore, there is a
need for urgent scientific research of various systems of keeping suckler cattle on
small farms, which will accelerate the implementation of the Presidential Decree "On
urgent measures to accelerate the reform of the agricultural sector of the economy".

Thus, it can be seen that the data on growing and fattening young cattle are
presented in detail, where among the factors that affect the production of beef are
zoohygienic conditions, feeding level and genetic potential of animals. At the same
time, there is insufficient information on optimizing the conditions of keeping over
repairing young Ukrainian black-and-white dairy cattle in the stall period on small
farms. Especially the sanitary and hygienic condition of the microclimate in the
premises under different systems of keeping young animals needs to be studied.

The temperature of the air environment in the premises for keeping bulls in
tethered and free-range housing. The temperature of the air environment can
positively or negatively affect the thermoregulation of the animal body. When the air
temperature in the cattle house decreases, there is a need for additional feed energy.
This increases the cost of feed, and if not compensated, it leads to a decrease in
productivity. In production conditions, it is not always possible to make timely
adjustments to the rations of animals depending on the parameters of lowering air
temperature. Therefore, in the stall period, where the external air environment is
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below zero on most days, then the technology of keeping animals indoors and the
operation of ventilation systems should provide optimal air temperatures.

In most agricultural enterprises, bulls are kept tethered, and some are kept
untethered in group cages. The study of zoohygienic conditions of the air
environment in the premises for fattening of overhauled young stock according to the
assessment methodology was carried out on two adjacent days (5-6, 15-16, 25-26).
The air temperature in the room was determined at 10 and 20 hours in four places.
Determination of the air temperature at 10 o'clock compared to 20 o'clock in the
premises where bulls were kept tethered and untethered showed that in most cases at
20 o'clock the air temperature was higher by 3.3 oC (tethered) and 3.2 oC
(untethered). This can be explained by the fact that the outside air is warmer during
the day than at night. Therefore, at night more heat is lost through the building
envelope and ventilation system than during the day.

Studies have shown that bulls release heat energy into the air, which as a result
increases to 20 hours compared to 10 hours at the age of 12 months. The following
parameters of air temperature were established: from 13.7 to 17.2 °© C (tethered
housing) at 10 o'clock and from 14.2 to 18.2 ° C (untethered housing), and at 20
o'clock, respectively, from 15.5to 17.7 ° C and from 15.0 to 18.2 ° C.

Comparing with each other tethered and untethered keeping it is possible to note
the following:

- more heat was preserved in the room at 10 and 20 hours, where bulls were kept
tethered, and in comparison with untethered, a significant difference was found at
P<0.05 and P<0.01; (number of samples 3; 4)

- more heat was preserved in the room where bulls were kept untethered in
group cages (study at 10 hours). The difference is significant at P<0.05 (number of
samples 5; 6);

Thus, the formation of the temperature regime in the premises for keeping bulls
is influenced by the age of the animals, their energy released into the air and the
ambient temperature. Under appropriate environmental conditions, the advantage is
on the side of tethered housing, and under other conditions - on the side of free-range.

When determining the air temperature at the age of 14 months of bulls, it was
found that at the beginning of the month the air temperature in the room was 12.5 °C
(tethered) and 13.2 °C (free-range) (at 10 o'clock) and 16.3 ° C and 16.7 °C at 20
o'clock, respectively. At the end of the month, at 10 o'clock, the temperature was
14.5°C and 17.50C for tethered and at 20 o'clock - 16.2°C and 18.2°C, respectively.

These data show that again the formation of indoor temperature is influenced by
the external environment, and only then by the conditions of keeping bulls. But at the
same temperature conditions of the environment in the premises where the bulls were
kept in group cages, it is possible that more heat was released by the animals and the
average air temperature on some days was higher compared to the tethered one at
P<0.005 and at P<0.001.

It was found that there is a tendency of advantage of free-range housing in terms
of indoor air temperature in relation to tethered housing and with age this advantage
increases.

So, at the age of 14 months for fattening young bulls, the untethered keeping of
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bulls in group cages in terms of air temperature in the premises is 14.6 °© C was
promising. This temperature regime for keeping bulls at the age of 14 months is close
to the level of optimal neutrality technology.

The accumulation of moisture in the air of the premises at different ways of
keeping bulls in the stall period. Increased air humidity in livestock buildings is a
good environment not only for the reproduction of microbes, but also leads to heat
loss through the skin of the body of animals.

Most moisture enters the air when it evaporates from the floor, manure grooves,
drinkers. Moisture can enter the room, as well as with the outside air, especially at
low temperatures.

Therefore, timely removal of moisture from the air is an important hygienic
measure. In such premises, due to specially equipped natural ventilation, the moisture
in the air of the premises for animals is reduced, which is maintained in the air in the
parameters of 50-75%.

In the context of the reconstruction of existing livestock buildings in each case,
it 1s necessary to make technological decisions that can positively affect the
normalization of humidity in the air of the animal premises. Assessment of air
humidity in the stall period in the premises with different ways of keeping bulls
allows to determine the optimal level of moisture accumulation.

Thus, the study of air humidity conducted simultaneously with the
determination of other air parameters in the sections for keeping bulls tethered
(control) and untethered in group cages of 10 bulls showed that the air was assessed
twice a day (at 10 and 20 o'clock in four places of the section and in the center of
the group cages at a height of 50 cm from the floor).

It was found that the air humidity at the age of 12 months was in different
sections for keeping bulls of Ukrainian black-and-white dairy breed when kept in a
group cage of 10 bulls, where the air humidity parameters at 10 o'clock was within
71%, and at tethered - 85%.

The accumulation of high humidity in the air of the premises where the bulls
are kept on a tether is felt even without determination by special devices. Thus,
about 1/3 of the wooden plank floor constantly accumulates moisture. In addition,
in the cracks between the boards there i1s moisture that evaporates into the air. In
some cases, urine and feces fall almost on the entire floor. At the same time, the
group cage has clearly defined feeding and resting areas. The use of wood flooring
leads to the accumulation of urine under the floor.

Continued studies of air humidity in the premises for keeping bulls at the age
of 14 months showed low efficiency of reducing humidity in the air, while
observing the norms of technological design of stalls in width and length for bulls
of this age do not allow to reduce the accumulation of moisture in the air. Thus, the
relative air humidity on all days of research at 10 and 20 hours was higher than 70-
89.5%.

In addition to the reasons for the increase in the amount of moisture in the air,
which were in tethered housing at 12 and 14 months, the following were added:
feeding more feed and watering; excretion of more urine and feces; excretion of more
moisture through the skin and lungs, etc. In free-range housing, such changes did not
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significantly affect the increase in moisture in the rooms where the bulls were kept.

Thus, it was found that in the stall period, when bulls of Ukrainian black-and-
white dairy breed were kept in group cages from 12 to 14 months of age, better
conditions for air humidity were created than in tethered housing.

Concentration of carbon dioxide in the air of the premises with tethered and
free-range bulls. In livestock buildings carbon dioxide in the optimal amount plays a
significant role in the life of animals and is a physiological irritant of respiratory
centers. Increasing the concentration of carbon dioxide in the indoor air reduces
oxidative processes, lowers body temperature, increases the acidity of tissues and
enhances other metabolic processes undesirable for animal health. Increased
concentration of carbon dioxide has a negative effect on animals. Their productivity
and resistance to diseases decreases.

Therefore, it i1s important to equip ventilation systems that would provide an
optimal level of carbon dioxide. We set the goal to conduct a comparative assessment
of the concentration of carbon dioxide in the premises where bulls are kept on a tether
and in group cages at different ages (12 and 14 months) and compare it with the
permissible concentration of carbon dioxide (0.2%).

The study of CO, concentration in the air of the premises was carried out
simultaneously with the determination of other air parameters when bulls were kept
tethered and untethered in group cages of 10 bulls from 12 to 14 months of age.

Assessment of CO, concentration was carried out 6 times in four points of the
premises at 10 and 20 hours. The concentration of carbon dioxide was determined
with 0.005 normal solution of caustic barium.

It was found that at 12 months of age, the concentration of carbon dioxide
increased to 0.26-0.32% with tethered keeping, and much less to 0.17-0.23% (at 10
o'clock) with untethered keeping.

Analyzing the concentration of carbon dioxide, it should be noted that at 20
o'clock, its parameters were as follows: with tethered keeping - 0.23-0.26%, with
untethered keeping - 0.15-0.22%. On average per day, the concentration of carbon
dioxide in the air where bulls were kept in group cages was found to be lower on all
days of the study.

At the age of 14 months, the concentration of carbon dioxide in tethered cages
was in the range of 0.23-0.31%, and in untethered cages 0.14-0.17% (at 10 o'clock).
The difference is significant at P<0.001. At 20 o'clock, the parameters of carbon
dioxide concentration decreased compared to the estimate at 10 o'clock.

This decrease in the concentration of carbon dioxide from 10 to 20 hours can be
explained by the fact that during the day more outside air enters the room, in which
the concentration of carbon dioxide is much lower than in the room and ventilation is
better. In the room where the bulls are kept in group cages, the concentration of
carbon dioxide is lower than in the premises with tethered keeping. Thus, in addition
to carbon dioxide exhaled by bulls, more of it is mixed in the air along with the
evaporation of moisture from the floor, stalls, feeders, grooves of manure conveyors,
technological equipment and enclosing structures.

Thus, it was found that bulls in group cages were kept with a lower level of air
carbon dioxide concentration than bulls on a tether. The difference is significant
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(P<0.05 - P<0.001) depending on the time of research, and the time of sampling and
age of bulls.

Ammonia concentration in the premises during the stall period of Ukrainian
black-and-white dairy bulls in tethered and free-range housing. According to the
assessment of ammonia concentration in animal premises, the processes of
decomposition of nitrogen-containing organic substances: urine, feces, feed, etc.
Ammonia dissolves intensively in water. Especially a lot of ammonia accumulates in
cold rooms with high humidity. High concentration of ammonia leads to the fact that
the animals' health deteriorates, feed is not sufficiently digested, death may occur
when the concentration of ammonia in the air increases to 3 mg / I, from pulmonary
edema or respiratory paralysis.

Therefore, the search for reducing the concentration of ammonia in the premises
for animals is relevant and necessary in the conditions of reconstruction of existing
livestock buildings, where the conditions of detention and equipment of ventilation
systems do not always allow for minimal accumulation of ammonia in the air.

In this regard, the assessment in different months of the stall period, at different
times of sampling, with different methods of keeping, where animals were raised and
fed for meat, the level of ammonia concentration in the premises in accordance with
the standards is not the same.

Studies of the ammonia concentration in the air of the premises where bulls
were kept at the age of 12 months showed that in the free-range bulls the ammonia
concentration was respectively lower by 43, 28, 37, 29, 63, 59 percent compared to
the tethered one with a significant difference P<0.001. These data show the
advantage of untethered bulls over tethered ones.

Perhaps, in addition to the ways of keeping bulls and premises, there are factors
that affect the accumulation of ammonia concentration in the air. But the tendency of
preference for untethered bulls in group cages remained at 14 months of age. Similar
data were obtained when comparing the concentration of ammonia in the air of
premises with tethered and untethered methods of keeping bulls at 14 months of age.
Again, with a significant difference, a lower accumulation of ammonia in the air was
obtained in the room with free-range bulls (P<0.001).

Studies on the concentration of ammonia in different days of specific age
periods of bulls of the Ukrainian black-and-white dairy breed and the time of year
showed that regardless of the age of bulls and the determination of the concentration
of ammonia in the air of the premises, less of it accumulates where the bulls were
kept free.

Optimization of the conditions of keeping young cattle in beef production
through the use of the proposed modules of group cages for different technological
periods leads to the conclusion that the more adapted to fattening of overhauled
young cattle on small farms of reformed agricultural enterprises in terms of ammonia
concentration in the air of the premises is the keeping of young cattle without
tethering.

The fact that the deterioration of the air environment due to the accumulation of
ammonia in the tethered keeping of bulls of the Ukrainian black-and-white dairy
breed at 12-14 months can lead to a decrease in live weight gain was found in further
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studies of the growth rate of experimental bulls.

Total microbial contamination of air in the premises for keeping bulls in tethered
and free-range housing. The number of microorganisms in the indoor air is 50-100
and more times higher than in the outdoor air. Microorganisms in the air can be from
several tens to hundreds of thousands in one cubic meter. Therefore, among the
indicators that are included in the assessment of the microclimate in the premises for
animals is the total microbial contamination of the air.

Depending on the number of microorganisms in the air, hygienic measures are
taken to reduce them. Such measures include regular cleaning of stalls, cages,
passages, feeders, equipment, etc. according to the daily schedule.

A special role is played by the amount of moisture and dust in the air of the
room in the accumulation of microorganisms. Moisture in the air is a good
environment for the development of microorganisms, which in dry and warm rooms
practically do not develop and do not multiply, thereby not harming the health of
animals. Therefore, in livestock buildings, the task is to constantly reduce moisture
through the equipment of automatic waterers, timely removal of urine and feces from
the premises and constant operation of the ventilation system.

In our research, we studied the total microbial contamination of the air in
tethered and untethered bulls of the Ukrainian red-and-white dairy breed at 12 and 14
months of age.

Studies of total microbial air pollution at 12 months of age have changed the
advantages of tetherless housing over tethered housing.

On average, at the age of 12 months, the total microbial contamination of the air
in the premises was 1.9, 2.9, 4.1, 2.3, 2.2, 2.8 times lower in the free-stall bulls
compared to the tethered ones. The difference is significant at P<0.001. The obtained
results of air in the premises for keeping bulls at 14 months show that with increasing
age, regardless of the method of keeping, the conditions of the air environment
deteriorate. Thus, the total microbial contamination of the air in tethered housing was
from 48.5 to 152.5 thousand/m3, and in untethered housing - 46.2-91.5 thousand/m3.
The difference between the methods of keeping is significant (P<0.001).

Beef producers can be convinced that tethered housing of bulls worsens the air
environment, where the total microbial contamination of the air is much higher than
in free-stall housing.

The search for improvement of microbial contamination after 12 months of age
of bulls, regardless of the way they are kept, requires new approaches.
Comprehensive assessments of the appropriate number of factors affecting the air
environment in bull housing at different ages may be necessary. This is especially
important in small farms where optimization of housing conditions is essential.

Heat balance in sections for keeping over-repairing young stock during the stall
period. The heat balance in the premises for animals is determined by the normative
indicators of air temperature and taking into account the average monthly temperature
and humidity in January. In this case, the ratio between the supply and consumption
of heat should be equal to zero. A deviation of +£10.0% in the heat balance is allowed.
It is known that not only animal productivity, but also hygiene and health depends on
the microclimate in livestock buildings. In winter conditions, it is desirable not to
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cool animals indoors, as this leads to significant losses in livestock production.
During the stall period, the air in the premises is heated by the heat released by the
animals. Therefore, air exchange depends on the thermal characteristics of the
building envelope. The total area of the section for keeping young animals in
different periods with tethered and free-range housing was 345 m? or 4.31 m? per
head, the total area of the outer walls was 162 m?, 2.02 m? per head in both sections
and the volume of the room (air volume) was 931.5 m®. Calculations of the hourly
ventilation volume were different both by technology and by the way of keeping
young animals. As a result, the volume of ventilation per head was less in tethered
housing (fattening 88.0 m*/h) compared to free-range housing (97.4 m3/h). The air
exchange rate was found to be lower in tethered housing than in free-range housing.
Thus, the air exchange rate in the section with tethered housing was 7.4 and 9.3 m*/h
during the fattening period with tethering and without tethering. Thus, with equal
characteristics of the premises (sections) for tethered and untethered housing,
different indicators were obtained for hourly air volume, ventilation volume and air
exchange rate. It depends on the conditions of keeping young stock and the
technological period.

Higher rates in untethered keeping of young animals are explained by the fact that
in group cages the young animals move more, so they consume more air, which is
normalized by the flow of outside air into the room. To determine the heat balance, the
data of studying the microclimate in the sections for keeping young animals in group
cages and tethered during the stall period were used.

The heat balance in the premises depends on three interrelated factors: the amount
of air inhaled and exhaled by animals; the amount of moisture in the air of the premises
and the difference in air temperature between the outside and inside. The study of the
heat balance in different ways of keeping bulls in the stall period can not be carried out
on a small number of groups-analogues, which are sufficient to assess the growth of
live weight, slaughter qualities, behavior, etc. Therefore, the experimental bulls are
kept together in a room where they were kept tethered and untethered (80 heads each),
this number of bulls is enough to fill all the livestock. The table presents data on the
heat balance in the sections for keeping overhauled young cattle during the stall period.

Heat loss through the fencing in the section with free-range housing was 9.4%
less than in the tethered section, because less moisture enters the air in group cages
than in tethered stalls. Due to the smaller area that is constantly moistened with water
from drinking bowls, urea and feces. This is confirmed by the fact that 58.1% of the
floor is constantly moistened in the group cage: 12.9x7=20.3 m?, 1.2x5=6.0 m?
2x2.9=5.8 m?; 6+5.8=11.8 m* of wetted floor. With tethered maintenance 72% of the
floor is wet: 1,8x7=12,6 m? (wet floor), 2,5x7=17,5 m?. Therefore, the absolute
humidity of the air was 6.79 g/m3 at tethered keeping, and 6.27 g/m? at untethered
keeping.

The study of the heat balance in the premises for keeping young animals during
the growing period (8-12 months) showed that the heat input from the animals reaches
32448 kcal/h (tethered housing) and 35920 (free-range housing). This heat is spent on
heating the air that enters the room (1530 kcal/h), on heat loss through the fence (706
kcal/h), on unforeseen heat losses (81 kcal/h) and heat loss for moisture evaporation
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(3213 kcal/h). In total, the heat consumption reached 29922 kcal/h, which is 8.4
percent less than the supply. Therefore, the maximum temperature in the room can be
at the tethered keeping of young animals at the age of 12 months in the stall period
15.8 ° C or the difference between the outside and inside temperatures is 15.8 ° C.
During the maintenance of overhauled young cattle in the stall period during the
untethered period, 35920 kcal / h of heat was received, and the total costs were higher
(39933 kcal / h), which reduces the zero heat balance in the room by 10%. Up to 10%
increase or decrease of heat balance indicators in relation to zero is allowed.

Feeding of young animals is aimed at making the most of the genetic
capabilities of animals at a young age, where, in addition to a high level of feeding, it
is important to create standardized conditions for them, especially to maintain a zero
balance of heat input and output or deviations of no more than = 10 ° C. So, at the age
of 12-16 months, young animals in the amount of 80 heads at the tethered content of
free thermal energy allocated 38696 kcal/hour.

Heat consumption for air heating during tethered keeping reached 2038 kcal/h,
for heat loss through the fence - 706 kcal/h, heat consumption for moisture
evaporation - 3728 kcal/h. Total heat consumption reached 33638 kcal/h.

More heat is received from young animals in this age period (14 months) than at
the total cost of 5058 kcal/h or the cost was less by 15 percent. At the same time, the
situation changed when young animals were kept in group cages. Thus, more young
animals released free heat energy into the air and more of it was spent on heating the
air. Therefore, the heat balance was negative with a difference of 2433 kcal/h or
94.6% to zero balance. But, such excess heat consumption over the supply is included
in the established parameters of the norms of technological design of premises for
cattle.

The results obtained indicate that with greater movement of animals in group
cages, feed energy consumption increased, but thermal heat losses during the stall
period allow maintaining the temperature regime during untethered keeping within
the established limits for young cattle.

Conclusions:

1. The ecological situation of the cattle breeding site according to the assessment
of air, soil and water monitoring is positive and ensures the cultivation of
environmentally friendly fodder and the creation of an external environment for
animals in accordance with VNTP-APK-01.05.

2. Zoohygienic assessments of the air environment in the premises for keeping
bulls for fattening in tethered and free-range housing have shown that more
comfortable conditions are created in free-range housing, which is confirmed by a
more normalized air temperature compared to tethered from P<0.05 to P<0.001 (at
different times of the day); the accumulation of high moisture in tethered housing is
explained by an increase in the area of the wetted floor (1/3 of the parts), and when
kept untethered in a group cage, a significant part of the moisture is absorbed by the
litter; concentrations of carbon dioxide and ammonia, also, in untethered bulls had a
significant positive probable difference from P<0.05 to 0.001.

3. Studies of total microbial contamination have shown that regardless of the
method of keeping bulls on fattening with age, the conditions of the air environment
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deteriorate, where the total microbial contamination of the air at tethered keeping
from 12 to 14 months of age was at the level of 48.5 to 152.5 thousand / m?, and at
untethered 46.2 to 91.5 thousand / m® (at P < 0.001). Therefore, improving the
microbial contamination of the air environment in the premises for fattening young
animals requires new technological solutions for ventilation systems.

4. It was found that with tethered bulls, the heat balance was positive by 5058
kcal / h or 15%, and with untethered - less by 2433 kcal / h or 94.6% to zero balance,
but such a negative heat balance is within the permissible parameters of 5%. But this
situation can be corrected by equipping the ventilation system with a heat exchanger.
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Anomauin. Mikpoxnivam y mMEAPUHHUYLKOMY NpUMiujeHHi 6idicpac Heabusxy poib 6
VMPUMAHHI  CLIbCLKO2OCNOOAPCLKUX MBapuH. [lemanbHo po3kpumi Oaui No BUpPOWY8aHHIO ma
8i0200i6/1i MOJNIOOHAKY 6eIUKOoi poeamoi Xyooodu, Oe ceped UUHHUKIG, SKI GNIUBAIOMb HA
BUPOOHUYMBO ANOBUUUHU, € 3002ICIEHIYHI YMOBU, PIBEeHb 200I61i MA 2eHeMU4Hi 3a0amKU MEAPUH.
Ane pazom 3 mum, Hedocmamubo iHpopmayii no onmumizayii ymos ympumaHts Ha0 PEMOHMHO20
MOJIOOHSIKY YKPAIHCbKOI YOPHO-PA00I MONOUHOI NOpOOU8 CMIlIoGUll Nepioo HA MAnux ¢hepmax.
Ocobnuso nompedye UBYEHHS CAHIMAPHO-CICIEHIYHUL CIAH MIKPOKIIMAMY 6 NPUMIUEeHHIX Npu
PI3HUX cucmemMax YympumanHs MOJOOHAKY. A came nocmitiHull KOHMPONb 3a pi6HeM Y NOGIMPAHOMY
cepedoguuyi npuminyeHv 05 8102001611 MONOOHAKY BeIUKOL poeamoi Xyooou y cmitiiosuii nepioo:
memnepamypu, B6IOHOCHOI 80Jl02U, KOHYeHmpayii 8y2leKucio20 a3y, amiaky ma MiKpoOHY
3a6pyOHeHicmb, Menio6o2o 6anancy ma 3a06e3neuy8anHs HOPMAMUBHUMU YMOBAMU 20016, WO
003801UMb CYMMEBO NOKPAWUMU ePeKMUBHICIb BUKOPUCIMAHHS HAOPEMOHMHO20 MOTOOHSKY.

Tax, y 14-miscunomy 8iyi 015 81020016711 MOIOOHSKY NEPCHEKMUBHUM BUABULOCL OE3NPUB SI3He
VMPUMAHHA OUYKI8 V 2pYNOUX KIAIMKAX 34 NOKAZHUKAMU MeMnepamypu nogimpsanHo2o cepeoosumuya
v npumiwennax ckraoae 14,6°C. Taxuii memnepamypHuil pedcum Ol VMPUMAHHA OUUKIE )
14micaunomy 6iyi HabaUd*CEHUL 00 PIBHA ONMUMATLHOI MEeXHO02Ii HeliMPAaIbHOCHI.

YV cmitinosuii nepioo npu ympumanHi OUYKI@ YKPAiHCbKOI HOPHO—PAOOI MOIOYHOI NOpoOU 6
epynosux kaimkax 6i0 12 0o 14—-micaunoeo 6iKy cmeopeni Kpawyi yMou ujo0o 801020Cmi NoGimpsi
HIJIC NPU NPUB AZHOMY YMPUMAHHI.

buukie y epynosux kaimkax ympumyeanu 3 MEHWUM PIGHeM KOHYEeHmMpayii y2leKUcio2o 2a3y
nosimpsi, Hidc ouuxie Ha npus’sa3i. Piznuys sipociona (P<0,05 — P<0,001) y 3anexcnocmi 6i0 uacy
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dociddicens, 1 uacy 83amms npob ma 6iKy OUUKIG.

IIpogedeni docnioxcenHs 3a KOHYSHMPAYIE amiaky 8 pi3Hi OHI KOHKPEMHUX GIKOBUX Nepiodié
OUUKi6 YKpaiHCbKOI YOPHO—PsO0i MONOUHOI NOPOOU ma NOpu PoKy HOKA3ANU, WO HE3AIeHCHO B0
BIKY OUYKI@ mMa BU3HAYEHHsI KOHYeHmpayii amiaky 6 nogimpi npumiljeHb MeHule U020
HaKONU4yemuvCs mam, 0e OUYKU ympumy8anucs 6e3npus sa3Ho.

THowyxu nokpawenus MikpooHoi 3abpyonenocmi nicis 12—micaunozo 6iKy OUYKI6 He3A1eHCHO
8i0 cnocoby ix ympumanHs nompedyromev HOBUX Niox00is. Mooxciueo, HeoOXiOHUMU KOMNIEKCHI
OYIHKU BIONOBIOHOI KibKOCMI (DaKmopis, AKi 6NaAuUGardMb HA CMAH NOBIMPIHO20 CEPedosuUld 6
npuMiyerHax 051 OuuKis y piswi 8ikosi nepioou. Ocobauso ye 8axiciuBo 8 YMo8ax He8eIuKux gepm,
0e OnmuMi3ayisi yMo8 YMPUMAHHS MA€E CYMMEBE 3HAYEHH.

bBinvwe naoxooumes menna 6i0 MOI0OHAKY 8 OaHOMY 8iKOBoOMY nepiodi (14 micayie) nide npu
3azanvuux eumpamax na 5058 kkan/200 abo sumpam 6yno menwe Ha 15 siocomxis. Y motl dice uac
npu 6e3npus’a3HOMY YMPUMAHHI MOJIOOHSK) 8 2PYNOSUX KAIMKax cumyayis 3minunace. Tax, oinvue
MONIOOHSK 8UOLIUG BLIbHOI Menn08oi enepeii 8 nogimps i Oinbuie 1io2o 6Y10 sumpaieHo Ha 00iepis
nosimps. Tomy, mennosuti banranc 0ys mecamusuum 3 pizHuyeto 2433 kxan/200 abo 94,6% 0o
HYIb08020 banancy. Ane, maki nepegumpamu menya HA0 HAOXOOHCEHHAM 6X00SIMb Y 6CIMAHOGNEHI
napamempu HOpmM MexXHOJLO2IYHO20 NPOEKMYBAHHA NPUMILYEHb OISl BeUKOI po2amoi Xy0oou.

Kniouosi cnoea: mikpoxnimam, MONOOHAK, YMPUMAHHS, GI0200i6/I5,  GV2NeKUCIUU 2d3,
nosimpsite cepedosuiye, KOHYeHmpayis amiaky, MikpooHa 3a0pyOHeHicmb, Meni08ull OaIaHc
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