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LIST OF SYMBOLS, SYMBOLS, UNITS, ABBREVIATIONS AND
TERMS

AF - agricultural firm;
AMA - American Marketing Association;
APC - agricultural production cooperative,
BAFA - biologically active feed additives;
LLC - open joint stock company;
WB - a large white breed;
WB (FS) - a large white breed of foreign selection;
GNP - gross national product;
G - Hampshire breed;
D - breed Duroc;
RF - research farm;
SE - state enterprise;
DUSS - intra-breed type of pigs of the Duroc breed of the Ukrainian
selection «Stepovy»;
EIA - entropy-information analysis;
Feed from - feed unit;
L - Landrace breed,;
IEC - multienzyme compositions;
MOS - mannan oligosaccharides;
NAASU - National Academy of Agrarian Sciences of Ukraine;
OR - the basic diet;
P - petren breed;
PJSC - public joint stock company;
POP - private rental company;
PE - private enterprise;
PJSC - private joint stock company;
LLC - a limited liability company;
UVB - intrabreed type «Ukrainian Great Whitey;
UM - Ukrainian meat breed,
Y - Yorkshire breed;
Cv - coefficient of variation;
df - the number of degrees of freedom;
F - the dispersion ratio;
MS - middle square;
n - the number of animals;
n2 - force of influence of the factor;
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P - the probability of the difference;

p - level of significance;

SS - the sum of the squares of the deviations;
X - arithmetic mean;

S - arithmetic mean error;

* - P>0.95;

- P>0.99;

- P>0.999.



INTRODUCTION

The welfare of the population is closely linked to the development of
livestock industries, whose share in the food structure is more than 45%,
in particular the pig industry occupies about 40%, in the population
provided with meat products. The cost of pork is in third place after lamb
and beef, and for its nutritional and culinary benefits, pork ranks first among
other meat products [388-390, 397].

An important part of the technology of pig production, on which the
further progress of the industry depends, is the introduction of intensive
technologies that use high-yielding genotypes, complete feeding, high-tech
equipment for keeping and feeding pigs, manure removal, ventilation and
more. In modern pig farming use different technologies for large, medium
and small enterprises, which differ in the nature of production [75, 175, 253,
453].

A necessary condition for the further development of pig breeding in
Ukraine is the accelerated transition to the production of competitive meat
pork. The problem of optimization of the industry cannot be solved only by
introducing the experience of foreign countries. The process of resuscitation
of the industry and further development should be based on: national
mentality, use of domestic gene pool, fodder resource, natural and climatic
conditions, preservation of rural areas and job creation for the rural
population [251, 252, 455, 470, 473].

Intensive production of pig products makes new increased demands
on the technological features of the industry. In recent years, in industrial
pig breeding, along with the general increase in production intensity, there
has been an exacerbation of a number of problems. First, the decline
preservation calves, increased emergency farrowing, pro-hololys in
breeding stock, fattening calves slow performance and more. To overcome
these negative trends, it is necessary to develop new intensive-technological
solutions to create optimal conditions for keeping, feeding and breeding and
breeding work on small, medium and large pig farms.

Today there are global and domestic trends in increasing prices for
feed, construction, technological and constructive means, there are new
scientific explanations for the formation of viable and productive properties
of pigs, a new legal framework, including laws on animal protection, which
requires some reorientation. in the development and implementation of new
technological solutions for pork production.
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This opinion is shared by many researchers who study and develop
ways to improve the domestic pig industry [75, 88, 175, 252, 371, 388, 470]
when identifying the key problem and forming the main issues for its
solution. There are some absolutely formed methods and ways of modern
technologicalization of the industry [53, 155, 183, 188, 251, 392, 601], there
are problematic publications [77, 89, 217, 609, 648], but all modern
scientific research shows that pig farming must develop in a world of new
requirements.

To maintain a high level of productivity of pigs in modern industrial
technology, it is necessary to adhere to a clear internal specialization of
production shops, to use innovations aimed at improving the technological
process of production of pig products in terms of resource
conservation. Today, the technology of competitive pork production has
been formed and recognized by many specialists and its improvement is
possible only with the development and implementation of certain intensive
technological solutions for livestock reproduction, housing and feeding
conditions, the impact of certain design features of easel equipment on pig
productivity of different production groups, rational use of specialized meat
genotypes to increase the production of meat and bacon pork, the impact of
stress factors of industrial technology on animals, as well as the possibility
of objective analysis of production results using information technology.

In this regard, the rationale, development and implementation of
innovative technological solutions, taking into account modern
requirements for technological management of the production process of pig
products, are relevant.



SECTION 1.
MODERN AND TRENDS IN THE DEVELOPMENT OF
INNOVATIVE PROCESSES IN THE PIG INDUSTRY

From the health of the population of Ukraine and, in fact, food
security, are largely related to the level of production and consumption of
animal proteins, the main source of which is meat and meat products. This
problem became especially acute due to a significant decline in meat
production due to inconsistent market reforms in Ukraine, the critical
condition of agricultural enterprises, which are the raw material base for the
development of processing and food industries, deteriorating financial
situation of rural workers [6, 97].

Solution problems increase meat production and increased
maintenance of the population meat products, to a large extent, depend on
the development of pig features which allow you as soon as possible to
ensure an increase in the number of pigs and achieve the required amount
of meat. In terms of its economic importance, pig farming, as a nationally
identical industry in Ukraine, traditionally ranks first among other livestock
industries. After all, in crisis situations, it often became the main source of
rapid increase in meat production [542]. In addition, pig farming at one of
the key industries, providing Ukraine greasy meat products. However,
in Ukraine due to the crisis in the agricultural sector pork production has
decreased significantly, but this industry remains one of the most promising
in the formation of food security, ensuring domestic demand for meat
products of domestic production [15, 253].

At the present stage in Ukraine, pork production is mainly engaged in
two categories of producers: homesteads and agricultural enterprises. At the
same time, about 50% of the total number of animals is kept in homestead
farms [14, 181]. The annual dynamics of the pig population depending on
the category of the farm is shown in Figure 1.1.

Observing the annual dynamics of the number of pigs in different
categories of farms, it should be noted that as of 2009 in all categories of
farms keep 6526 thousand pigs, and in 2010 - 7577 thousand heads, which
IS 16,1% more of the previous year [415]. This number convincingly
testifies to the increase in pig population in Ukraine.

It should be noted that in 2011 the main producers of pork in Ukraine
were homesteads, which accounted for 54,5 % (4335 thousand heads). The
increase in the number of pigs in homesteads was primarily due to the
objective reaction of the population to the general crisis of the economy as
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a whole and the decrease in the number of pigs in agricultural enterprises
[414].
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Fig. 1.1. Annual (2009-2020 years) dynamics number of pigs in the
various categories of farms

As of 2012, which turned out to be ambiguous for the livestock and
pig industry in particular. Both motivating factors and difficulties were
observed during the year. Favorable factors include: positive price trends in
the market of slaughter pigs, full supply of feed due to high yields and low
prices for them. Among the main difficulties are the abolition of state
subsidy support and an increase in the supply of imported pork. All this led
to the fact that the total number of pigs was as follows by category of farms:
45,1% of pigs (3,319 thousand heads) were kept by agricultural
enterprises, and the remaining 54, 9 % (4054 thousand heads) — homesteads
[115].

There is a noticeable tendency to reduce the number of pigs in
homesteads, which, in our opinion, has a clear seasonality (see Fig. 1.1). In
particular, the reduction of pigs occurs during the New Year, Christmas and
Easter holidays, which is explained by the increase in meat consumption
during mass celebrations. With regard to agricultural enterprises, the
number of pigs kept here is not so sharp amplitude of fluctuations.

Production performance in 2013 was significantly better. An
additional stimulus for the development of the pig industry this year was the
temporary restriction on imports of Brazilian meat, which is known to
dominate among all imports. In turn, the price situation was favorable for
producers, and the increase in domestic consumption and reduction of total
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imports had a positive effect on the state of the pig industry. In terms of
categories, it should be noted that 3557 thousand pigs were kept in
agricultural enterprises, which is almost 10% more than in 2012 [115]. This
confirms the fact that the overall growth in the industry is due to capacity
building by industrial pork producers. As for homesteads, the number of
pigs remained almost unchanged.

In 2014, there was a downward trend in the number of pigsin
homesteads, and, conversely, an increase in agricultural holdings
compared to 2013 by almost 1% and 6%, respectively [481]. Compared to
last year, only six regions of Ukraine — lvano-Frankivsk, Kyiv, Lviv,
Ternopil, Kharkiv and Khmelnytsky — were able to maintain positive
dynamics.

It should be noted that 2015 is unprecedented for Ukrainian pig
farming, as the number of pigs in agricultural enterprises is higher
(37 33 thousand heads) than in the homestead sector (3 618 thousand
heads). This indicates that industrial pig farming is increasing production
capacity. The situation in homesteads can be explained by the difficult
political situation in the country, where the largest losses were suffered
by pigs in Donetsk and Luhansk: 20% and 30% less thanin 2014,
respectively [51].

It is worth noting that during the second quarter there was a positive
trend in the number of industrial livestock. However, in July, a slight
reduction in agricultural pigs took place in ten oblasts and will probably
continue for some time to come. The reason for this is the spread of African
swine fever (ASF), as a result of which pigs eliminate not only those farms
that are at risk of spreading the disease, but also those who cannot increase
the level of biosafety to the desired [51].

The decrease in the number of pigs in the industrial sector is explained
by the fact that small enterprises (up to 300 sows) due to low efficiency,
could not withstand the pressure of economic circumstances in Ukraine and,
as a result, stopped working.

In 2016-2020, there is a tendency to increase the number of pigs in
agricultural enterprises compared to households. However, it is worth
noting the fact of a rapid decline in the number of pigs, regardless of the
category of farms in the period from 2016 to 2020, where the main reason
for this negative phenomenon is the spread of African swine fever (ASF).

Thus, providing the distribution of pigs by different categories of
farms, we report that the number of pigs in Ukraine from 2009 to 2020 years
has changed differently, table. 1.1. Dor table clearly show that the most
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favorable year of the city to increase the number of pigs in Ukraine
was in 2011.

Table 1.1
Dynamics of pig population in Ukraine, 01.01
(2009-2020)
Years Total number of pigs, million heads
2009 6, 526
2010 7,577
2011 7,960
2012 7,373
2013 1,577
2014 7, 764
2015 7.351
2016 7.079
2017 6,669 the most common
2018 6.110
2019 6,025 the most common
2020 5,731 the most common

Note: *- data are given without taking into account the temporarily occupied territory of the
Autonomous Republic of Crimea, the city of Sevastopol and part of the temporarily occupied
territories in Donetsk and Luhansk regions.

The main reasons for the significant reduction in the number of pigs
in the country, in our opinion, include: the disparity in prices for agricultural
and industrial products; rising feed prices; the inability of most domestic
producers to use the latest technologies for keeping and fattening
pigs; liquidation of specialized pig farms (up to 300 sows); saturation of the
domestic market with raw materials of foreign production; reduction of state
support; complications of episootological  situation (ASF); difficult
economic situation of ordinary Ukrainians [51, 477].

Now in Ukraine more than a dozen breeding pigs of different breeds
of domestic and foreign origin as well as special types and lines. An
appropriate breeding base has been established in the country, which is the
property of the state and many years of work of breeding scientists together
with specialists and farm managers [405].

Regarding the breed composition of pigs in
Ukraine, it should be noted that the traditional for Ukraine is the pig
industry, when the classic commercial breeds are large white — 183910
heads, which is a percentage of almost 52% and Landrace — 132334 heads,
which is 37% (table 1.2) [106].
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Table 1.2
Dynamics of pig population in Ukraine, 01.01.
(2009-2020)

Breed Total Number of | Including main sows,
heads goals, % heads
Big white 183910 51.9 13551
Landrace 132334 37.3 15518
Ukrainian meat 10033 2.8 801
Potava meat 8980 2.5 617
Red white belt 6444 1.8 463
Duroc 3767 1.1 309
Pietren 2581 0.7 255
Myrhorod 2056 0.6 171
Large white (English
selection) 1615 0.5 133
Ukrainian white stepova 1495 0.4 283
Big black 1076 0.3 215
Welsh 313 0.05 100
Ukrainian ripples stepova 92 0.05 21
Total 354696 100 32437

The top three is closed by the domestic breed - Ukrainian meat breed,
with a total population of 10033 heads with 801 main sows, where of the
total number it accounts for almost 3%.

However, it is not the livestock that is important, but the volume of
meat produced and sold. Thus, in 2020, Ukraine produced 324.5 thousand
tons of live weight gain, which is almost 38.3% less than the volume of pork
grown in 2015, Fig. 1.2.

We note that during the analyzed years, the least pork was produced
in the year 2020, where the main cause of this phenomenon were
adverse weather conditions, global and national economic crisis caused by
the massive coronavirus pandemic COVID -19. This indicator shows that
more than 70% of pork in Ukraine is produced extensively, while the
number of pigs in the EU, Canada, Brazil, USA will be produced, and 70%
more pork is produced [97, 106].

Half of the obtained increase in live weight of pigs falls on the five
areas where the pig industry is actively developing. However, according to
O. Bondarska [51], only in Kyiv and lvano-Frankivsk oblasts the positive
dynamics remained, while in Donetsk, Dnipro and Poltava oblasts the
volumes of pig breeding decreased slightly.
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Fig. 1.2. Annual (2009-20 20 years) dynamics volume

of production and sales of pork
(data are given without taking into account the temporarily occupied territory of the Autonomous
Republic of Crimea, the city of Sevastopol and parts of the temporarily occupied territories in
Donetsk and Luhansk regions).

However, the increase in live weight gain was due to pig farms in
Rivne region - by 32%, in Ternopil region - by 30%, and in Zhytomyr region
— by 20%. On average, during the analyzed period, industrial livestock
increased by 483 g per day [115].

As for the indicator of pork sales, it should be noted that the highest
indicator was recorded in 2014 and amounts to 477.5 thousand tons of
pork. During 2011-2013, approximately the same amount of pork was sold
in the country - in the range of 412.9-437.1 thousand tons. Almost 93% of
the received gains, namely 304.8 thousand tons, were sold for slaughter in
2015. The main deterrent was played by enterprises of Donetsk and Poltava
regions, which reduced sales for slaughter by 5.8 and 3 thousand tons,
respectively, compared to 2014. It is worth noting the fact that from 2014 to
2020 the volume of pork sales tended to decrease and as of 2020 this figure
was - 305.7 thousand tons. The volumes of sales for slaughter by enterprises
of Luhansk region and Chernivtsi region fell sharply, where this indicator
decreased by half and by a third, respectively [51, 115].

Given the price situation in the period from 2009-20 0 years, we report
that purchase prices for pigs in live weight were constantly growing,
Fig. 1.3.
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Fig. 1.3. Annual dynamics of purchase prices for pigs depending
on the category, UAH / kg

Thus, as of 2010, purchase prices for meat-type pigs stopped at UAH
18.5/kg. This is 2.3% higher than the price in 2009, which indicates a
decrease in imports and, accordingly, an increase in demand for domestic
pork. Prices for meat and fat pigs (category Il) remained at 16.5 UAH/kg
[114].

In 2011, there was a significant reduction in pork imports, which was
reflected in domestic animal prices. Thus, the domestic market reacted to
such a reduction in meat imports quite logically: to maintain production
volumes, which, in turn, caused an increase in prices for finished
products. Thus, the purchase price for category | pigs increased by 5% and
amounted to UAH 19.45/kg, but the price for category Il pigs fell to UAH
15.5/kg.

The average annual purchase prices for meat pigs in 2012 were UAH
21.6/kg, which was 11% more expensive than last year. Although at the end
of December of the same year the minimum price was 18.8 UAH/kg of live
weight. This downward trend in prices was due to the low purchasing power
of the population, a significant share of imported pork in the market and the
dumped policies of the largest pork producers. As for category Il pigs, the
average annual price for them also increased: 18.3 UAH/kg in
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2012 compared to 15.5 UAH/kg in 2011.

The year 2013 was quite dynamic in terms of price trends in the market
of live pigs [314]. In addition to seasonality, important price-setting factors
were weather conditions, imports and world market prices. However,
compared to 2012, prices for category | pigs were in a narrower range - UAH
21.00/kg.

In the market of purchase prices for pork in 2014 and 2015, the price
resumed the upward movement by 5-7 UAH/kg and 15-17 UAH/Kg,
respectively. This increase is associated with a decrease in consumer
activity, a reduction in the number of agricultural enterprises and an increase
in the price of fodder crops.

In addition, purchase prices in 2016 for first-category slaughter pigs
were significantly lower than last year due to very weak export activity
compared to 2015 and rather sluggish domestic demand, which for most of
the year could not keep prices at last year's level. It also had an impact on
the retail price of pork, reducing its average annual level by 2-5%, as well
as significantly «smoothing» its surges. Therefore, we state that the
purchase price of category | pigs was UAH 34.6/kg, and category Il pigs -
UAH 31.5/kg.

In 2017, we note another increase in prices for cuttings of the |
category — 46.1 UAH/kg, 11 — 43.0 UAH/kg, respectively.

In 2018, the pork market in live weight saw an upward trend in
purchase prices. In fact, such a rise was caused by more active procurement
of raw materials by meat processing enterprises. Over time, this grew into a
gradual upward movement of prices in the pre-New Year period. Therefore,
the purchase prices for pork of the I category jumped to the mark of
60.0 UAH/kg, and the second — 54.7 UAH/Kg. In general, changes in live
weight pork prices depend on a number of factors: consumer activity, which
is affected by both seasonal fluctuations in demand and purchasing
power; seasonal fluctuations in demand / supply of cuttings; expectations of
market players; liveliness of foreign trade; price dynamics in
the resource market (feed, veterinary drugs, energy and electricity, etc.),
which in turn depends on exchange rate fluctuations.

Compared to 2019 and 2020, we note that the prices for cuttings
decreased slightly compared to 2018 and amounted to 48.5 and 46.0 for
category | pork, 46.2 and 43.0 - for category Il pork, respectively.

It is also worth remembering that pork is not the most expensive to
buy in Ukraine. Thus, in European countries pork prices are slightly lower
or comparable to Ukrainian, in Russia a kilogram of cuttings costs 44 UAH,
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in Italy — almost 45 UAH/Kg, in China - more than 60 UAH/kg.

Thus, the effectiveness of pig breeding depends on genetics,
technology of cultivation and feeding, animal health and feed. In the cost
structure of pork the largest share is the cost of feed (up to 70-80%). Lack
of nutrients, especially protein, as well as amino acids, vitamins, macro-and
micronutrients, leads to reduced growth, increased fattening time,
overconsumption of feed and, consequently, the cost of pork, which is
higher than in the EU. Given the current pork production, the question arises
as to whether we are using the resource we have correctly. Over the past
year, Ukraine has produced 3% of the world's cereals (as well as Brazil and
Canada), and pork only 0.5% (Brazil 3%, Canada 2%) [181].

Given the above, we propose to consider the dynamics of prices for
feed crops for feeding pigs, table 1.3.

Table 1.3
Dynamics of feed prices in Ukraine
Average cost of fodder crops, UAH / t
Years sunflower | soybean | soybean
wheat barley corn

meal meal meal
2009 1400 1200 1500 1580 3120 3500
2010 1570 1500 1650 1750 3200 3900
2011 1700 1700 2000 2200 3700 4200
2012 1800 1790 1400 2350 3750 4600
2013 2500 2300 2500 3200 4400 5200
2014 3100 2750 2900 3900 5300 6700
2015 3400 3300 3000 5300 8100 10500
2016 4126 3550 4010 5500 9250 13100
2017 4710 4407 4106 6400 10500 13600
2018 5850 6300 4500 7100 11600 14100
2019 6100 5600 4650 10350 11950 14000
2020 6225 5420 4840 10400 12150 14500

Since the beginning of the new year 2010, grain prices in Ukraine have
been growing rapidly due to low crop yields, as well as responding to the
state of the world market. According to grain market operators, the price of
wheat fluctuated in the range of 1570-1650 UAH/t., For barley — 1450-1500
UAH/t., Corn was in the same price range — 1600-1650 UAH/t. [51, 115]. In
turn, the weighted average prices in Ukraine for sunflower meal amounted
to 1750 UAH/t., which is 10.8% higher than in the previous year 2009.

The tendency to increase the price was also observed for soybean meal
and meal, which stopped at UAH 3200/t. and 3900 UAH/t. in accordance.
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The increase in feed prices in Ukraine has a stable trend for 2011-
2020, which is associated with low yields, insufficient storage capacity,
reduced purchasing activity in the Ukrainian market and more. Therefore,
we state that according to the State Statistics Committee of Ukraine [115]
as of 2020 the price of wheat per ton increased to 6225 UAH, barley
— 5420 UAH, corn — 4840 UAH, sunflower meal — 10400 UAH, soybean
meal - 1215 0 UAH and meal soy — 14 500 USD, accounting for 2,1%, -
3.2%, 4.1%, 0.5%, 1.7% and 3.6% compared with the previous 2019 year,
respectively.

Due to the above-mentioned circumstances in the field of pig breeding
in Ukraine, the volume of pork consumption has significantly
decreased. Thus, in 2009 the average Ukrainian consumed 16.2 kg of pork
per year, which is 54% less than the minimum recommended consumption
of pork per person (Fig. 1.4) [479, 480].

2009p. 2010p. 2011p. 201 2p. 2013p. 2014p. 2015p.

D.8 §H
7

50

45 1
a0 +
35 T+
30 |
25 1
_ g8
Al 79 238 20 o /
10 4
5 4
0 t t t t
2 4

3 5 G

e== Minimum pork consumption rate, kg
=== Rational rate of pork consumption, kg

Pork consumption per person per vear, kg

Fig. 1.4. The amount of pork consumption is average
Ukrainian during 2009-2015.

(according to the State Statistics Service of Ukraine)

As can be seen from Fig. 1.4, Ukrainian pork consumption is starting
to increase every year and in 2013 this figure is 21.8 kg per year. This level
of consumption is usually not even the minimum consumption of pork, but
it is still higher than meat consumption in 2009 — by 34%.

What cannot be observed, unfortunately, during the last two years,
where the consumption of pork by Ukrainians is constantly declining.

As of 2015, this figure per average Ukrainian is 19.6 kg, compared to
the highest value of this figure, which was recorded in 2013. This negative
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phenomenon in society is primarily due to a number of reasons: low
solvency of the population, low living standards of Ukrainians, reduction of
live weight meat production by farmers, increase in feed prices for pigs,
reduction of meat imports by 28%, etc.

According to V. Hvorosyatny and analysts of the Ukrainian Agrarian
Association (UAA), having studied the internal structure of the meat market
and found out how many kilograms of meat per year (and what types)
consumes on average each Ukrainian, three interesting trends [480]. The
first is that the amount of meat consumption per year by one Ukrainian in
2017-2020 has hardly changed and fluctuates slightly: in 2017 — 48.98 kg
(4.08 kg per month), in 2018 — 48, 45 kg (respectively — 4.04 kg), 2019 —
46.72 kg (3.8 kg per month), 2020 — 44.25 kg (3.2 kg per month).

The second - the overall structure of annual consumption is also stable,
it is dominated by the share of poultry meat. She is half Ukrainian ordinary
diet and its share is growing: in 2017% district — 24.34 kg per capita (49.7%
of total consumption for the year), 2018™ district — 25.15 kg (51.9%),
2019 1 — 26.14 kg (55.9%), 2020 — 27.1 kg (61.2%).

The third - three types of meat from the annual diet of Ukrainians has
remained virtually unchanged in recent years. In addition to poultry meat,
it includes: 2" place — pork: 2017 — 13.8 kg (6.76%), 2018 12.6 kg (6.10),
and 2019 -13 kg (1.97%), and 2020 — 10.9 kg (2.43%); 3" place —
beef: 2017 — 3.09 kg (6.3%), 2018 — 5.4 kg (2.62%), 2019 — 4.8 kg
(0.73%), 2020 — 3.6 kg (0.81%), (Table 1.4).

Table 1.4
Dynamics of annual meat consumption by the average Ukrainian, kg
Types of meat Years

2017 2018 2019 2020
Poultry meat, kg 24.34 25.15 26.14 27.1
Pork, kg 13.80 12.60 13.00 10.90
Beef, kg 3.09 5.40 4.80 3.60
Meat of other
species, kg 7.75 5.30 2.78 2.78
In general, kg 48.98 48.45 46.72 44.25

This information shows that pork imports in recent years have fallen
significantly without an increase in exports, caused by a catastrophic decline
in pigs (over 23% in 5 years) and ineffective measures to prevent the spread
of ASF. However, the demand for pork in Ukraine is traditionally high,
which leads to a further rise in prices for such products, which, in turn,
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together with a relatively short production cycle encourages producers to
increase the rate of pork production.

Today the structure offers significant share of domestic production
covers foreign production volumes which began to rapidly increase from
2009 (Table. 1.5). However, the quality of products imported into our
country is quite low [514].

Table 1.5
Dynamics of pork imports in Ukraine
Years VVolumes of pork imports, thousand tons
2009 225
2010 179
2011 146
2012 273
2013 234
2014 115
2015 96
2016 284
2017 304
2018 234
2019 219
2020 251

In recent years, the composition of major importing countries has not
changed. Thus, since 2014, Germany has increased its share in pork imports
to Ukraine, and the United States and Brazil have lost their positions. Brazil
suffered the largest losses: the value of supplies from this country decreased
sevenfold (for comparison, the value of the contract for the import of one
ton of pork from Brazil in 2012 was 2019 USD). Currently, the main
suppliers of imported pork to Ukraine are: Poland - by $ 17.74 million
(42.39%); Germany - by 7.27 million dollars (17.38%); The Netherlands -
by $ 5.65 million (13.51%); other countries of the world - by 11.18 million
dollars (26.72%) [51].

According to tabular data, the total volume of pork imports in 2014
decreased by five, and in 2015 - all seven. In the period from 2016 to 2017,
the volume of pork imports increased to 304 thousand tons, and then until
2020 fluctuated between 219-251 thousand tons. However, Ukraine is
increasing the volume of pork exports.

In this regard, an important place is given to the leading pork
producers in Ukraine: JSC «APK-Invest» (the total number of 286.339 pigs,
24.702 heads of breeding stock, 57.931 sold pigs for slaughter in live
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weight), LLC «Niva Pereyaslavshchynyy» (221813 total pig population,
14887 heads of breeding stock, 38575 sold pigs for slaughter in live
weight ), LLC «Goodwell Ukrainey» (187905 total pig population, 14095
heads of breeding stock, 37159 sold pigs for slaughter in live weight ), LLC
«SPE Globinsky pig farm» (154.300 total pig population, 12.500 head of
breeding stock, 34.000 sold pigs for slaughter in live weight), PAP
«Agroprodservice» (67500 total livestock of pigs, 8800 heads of breeding
stock) livestock, 18768 sold pigs for slaughter in live weight ) .

Thus, to ensure the profitability of pig farming in Ukraine, it is
necessary to carry out state interventions in the market of pig products. This
will make it possible to ensure food security in the country, guarantee
producers minimum prices for meat products, increase their economic
interests and incentives, saturate the domestic market with pork in full,
based on scientifically sound standards of meat consumption per
capita. Also, it would be advisable to provide regular credit support (credit
subsidy) to livestock producers, which can be aimed at modernizing
production for the integrated application of intensive technologies, which,
in turn, will affect the competitiveness of products.

Prospects for the development of the pig industry, in our opinion, are:

1. Increasing the number of pigs in all categories of farms to 11678.9
thousand heads;

2. Reducing feed conversion to 2.5-3.2 kg, reducing the age of slaughter
of animals to 165-170 days;

3. Receiving from a sow for the year 25-28 «business» piglets;

4. Preservation of local domestic breeds.

To implement these prospects, the following tasks should be solved:

- to carry out structural restructuring of the pig industry with the priority
of industrial pig breeding development in agricultural enterprises;

- to carry out systematic technological modernization of pig production,
providing priority to intensive and resource-saving technologies of meat
production with competitive qualitative and quantitative parameters;

- to perform a system of technical transformations in the field of pig
breeding on the systems of keeping, feeding, distribution of feed,
microclimate, removal and utilization of manure with the possibility of
automation of production pig facilities;

- to ensure the formation of the breeding stock of pigs in the country on
the basis of the best world and domestic genotypes;

- to ensure the protection of domestic pork producers in the product
market, pursuing an effective policy of price regulation in the pork
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market;

- to form national standards and normative base for pig products, which
will be in harmony with world norms;

- to modernize the grain sector of agriculture;

- to develop and provide the program of development of domestic science
and technology of production of pig production and innovative projects
of modernization of branch on the basis of new domestic design-
consulting and technopark structures;

- to ensure the modernization of the system of training and retraining for
the pig industry.

So, summarizing the above, we emphasize that at the present stage in
Ukraine the task is to radically revive the pig industry and transfer it to
industrial technology, as well as to ensure that it can provide cheap, high
quality and competitive products. To do this, our country has the necessary
breeding gene pool and breeding base of pigs, has fertile land to form an
appropriate feed base, as well as a highly qualified potential of scientists and
producers for the rational management of the pig industry.
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SECTION 2.
THE IMPACT OF INNOVATIVE TECHNOLOGIES AND
THE FORMATION OF PIG

The historical development of pig farming is due to the need of man
to obtain food of ever higher quality while minimizing the cost of their
production.

The emergence of industrial technology in pig farming dates back to
the 60s of last century. The main impetus for its creation was a sharp
increase in the production of grain feed mainly due to the widespread use of
mineral fertilizers and increased productivity of agricultural machinery for
tillage and harvesting in crop production. It has been scientifically proven
that the transition of pig farming to an industrial basis involved the creation
of large highly specialized farms and complexes, which make it possible to
significantly increase the number of products per unit area and increase the
level of profitability. Compared to traditional farms, industrial enterprises
use uterine livestock 35% more intensively and 74% higher level of pig
productivity during rearing and fattening [12, 113].

The basis of industrial technology is the principles of flow and rhythm
of the production process, which provide a uniform, stable throughout the
year production, rearing and fattening of pigs. Year-round flow-rhythmic
reproduction creates real opportunities to rationally plan and effectively use
production facilities, livestock, premises. Optimally and efficiently load
equipment, machines and mechanisms, properly organize the production
process and the process of storage, processing and sale of products [290].

It is known that the main structural unit in the industrial production of
pork is a technological group. Several technological groups make up the
production group or technological period. The following production groups
of pigs are formed at each complex: breeding boars; repair pigs; sows:
single, conditionally pregnant and with established gestation, suckling
sows; suckling piglets; piglets for rearing and pigs for fattening. In the
former Soviet complexes with a capacity of 108 thousand goals. the
percentage of individual production groups of pigs was, %: adult and repair
boars - 0.4; sows - 7.1; repair pigs - 1.4; suckling piglets - 10.8; piglets on
rearing - 32.7; on fattening - 47.6 [12].

In turn, the improvement of methods of keeping and breeding pigs was
achieved only by increasing the concentration of livestock and
specialization of production, which allow mechanization and automation of
basic technological processes.
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In the early 60's of last century used a variety of options for keeping
pigs, there was a search for the optimal system of keeping on an industrial
basis. There were farms with free-range pigs in light piggeries with a
canopy, where the animals consumed food [604]. The system of keeping in
capital pig farms with fattening in large groups with compartments for
animals with a live weight of 25 to 50 kg, from 50 to 75 kg and from 75
kg until the end of fattening was used [558]. In Great Britain, piglets were
kept from birth to the end of fattening in the same machine, and single and
pregnant queens were kept on a leash [620, 651, 652]. A similar system of
keeping queens in the 60's spread in the Scandinavian countries and
Germany [617, 628, 643, 654].

However, gradually the system of keeping pigs depending on age and
live weight in different piggeries in a controlled microclimate using a slotted
floor came to the fore [578, 606, 626, 627]. It proved to be the most
acceptable and gave impetus to the improvement of many elements of
industrial technology, such as the design of farrowing machines [584, 596],
the density of animals [560, 596, 625, 662], distribution technology, feed
moisture, feed preparation and feeding rate. [552, 554, 581, 598, 617, 624,
631, 655].

The rapid development of industrial technology for keeping pigs had
a number of positive aspects. First of all, it concerns the increase of labor
productivity due to mechanization and partial automation of production
processes [552, 596]. In Germany, for example, sow maintenance costs have
fallen from 30 to40 people per hour.on small farms, up to
10 people/hour. on large farms with the use of automation and
mechanization [568]. In the United States in the 1970s, a comparison of
large-scale industrial production with enterprises that used grazing
maintained showed that a significant (15%) reduction in feed costs for
keeping pigs indoors reduced the cost of pork by 8%. [444].

The construction of large complexes with a high degree of
mechanization of production processes contributed to the solution of
technical and economic and major social problems. The increase in labor
productivity in enterprises with industrial production technology compared
to small farms in the USSR was 1.5-4.5 times [1, 184].

In the former Soviet Union, according to the nomenclature, pig farms
were built with the following capacity: breeding farms for 100, 200, 300,
400 and 600 main sows; fattening farms for 2, 3, 4, 6, 8 and 12 thousand
heads, pig fattening factories for 16, 24, 32 and 40 thousand heads and
mixed pig farms for 50, 100 and 200 main sows [92].
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According to the location of the machines, piggeries were divided into
the following types:

1. Piggeries with a two-row location of machines (along the outer
longitudinal walls) with one (in the middle of the room) passage for the
supply of feed and bedding and manure removal,

2. Piggeries with two-row machines (at some distance from the outer
longitudinal walls) with one passage for the supply of feed and manure;

3. Piggeries with a two-row location of machines (in the middle of the
room) with two passages (along the outer longitudinal walls) for feed
delivery and manure removal,

4. Pigsty with four-row machines with three passes for feed delivery
and manure removal [1, 28, 34, 80].

Labor costs for the production of 1 quintal of pork in compliance with
the technological parameters of pig productivity did not exceed 7 man-
hours/quintal [92, 380, 381]. But the effect of the introduction of intensive
industrial technology has affected not only productivity. Pork production
has acquired a uniform, streamlined nature, which has led to a more rational
use during the year of the main herd, production facilities and process
equipment [82, 283, 307, 411].

In general, in the USSR, enterprises with industrial production
technology in 1980 used the uterine herd 35% more intensively, 74% higher
productivity of young pigs, 1.6 times more products per pig, which was at
the beginning of the year, per 1 quintal of growth saved 1.6 quintals of
feed. units, compared with conventional farms [411].

In the USSR, on average, industrial enterprises before 1980 compared
with conventional farms, pork production per capita, which was at the
beginning of the year, increased by 30%, feed costs per 1 quintal of growth
decreased by one third, labor productivity increased 3 times [82].

More intensive use of the uterine herd, primarily due to the reduction
of the suckling period, which was reduced from 60 days, as was customary
in most farms with a traditional system of pig farming, to 26-35 days in
industrial complexes. The transition from the tour system of formation of
production groups of ewes, when the average duration of the period from
weaning to fertilization of ewes could reach 2 months, to cyclic, had a
positive effect. In which most queens are successfully fertilized for 5-7 days
after weaning piglets [92, 289].

The sharp increase in the average daily gain of young animals was
facilitated by the improvement of recipes for premixes and compound feeds
for all sex and age groups of animals. More intensive growth due to better

24



feeding has dramatically increased the profitability of the industry, which in
the early 80's of last century reached 50-100%. Feed costs for pork
production on average at the complexes decreased by 1.4 times with a
corresponding increase in the average daily gain of live weight [82].

Improvement of industrial technology began almost immediately after
the commissioning of the first pig farms. Thus, after the state tests of the pig
complex «Kalita» of Kyiv region it was decided to build and repair the main
herd for industrial complexes for 54 and 108 thousand pigs per year to build
breeding breeding farms for 300 and 600 main sows, where to grow repair
young for special program. Prior to that, repair pigs were reared in the
industrial zone of the pig farm.

The reproduction system, contrary to the original technology, was
transferred to artificial insemination. This reduced the number of main boars
from 264 to 72. Instead of the designed purebred breeding, the introduction
of industrial crossbreeding of pigs of the meat direction of productivity
began [184]. In 1975, there were only 3 pig farms in the Republic of
Ukraine, in 1985 there were already 48, and in 1987 there were 96 industrial
pig farms. The share of industrial farms in total pork production during this
time increased from 8.4 to 62%.

By 1990, there was a general structure of pig enterprises, which
continued to operate, the share of pork produced by industrial pig enterprises
exceeded 80% of total production. The most widespread enterprises with a
completed production cycle with a capacity of 12, 24, 54 and 108 thousand
heads of annual fattening. In Ukraine, there is traditionally an industrial
production of pork, which was carried out at enterprises with a capacity of
108, 54, 24, 12 thousand pigs per year [95].

The main design technical and economic indicators of the most
common industrial pig farms are presented in table 2.1. [381].

In today's conditions, pork production in industrial complexes is
carried out by single-phase, two-phase and three-phase technologies, the
choice of which is determined by the number of livestock, production
structure and investment [72, 73, 75, 95, 105, 193, 290, 291, 436].

In industrial pig breeding, preference is given to three-phase
technology, in which piglets after suckling period from transfer machines
are transferred to the rearing group in specialized premises, and when they
reach a live weight of 25-30 kg they are transferred back to the fattening
room [57, 58]. When using three-phase technology for the suckling period
receive piglets with a live weight of 5-12 kg, on rearing 18-30 kg, on
fattening - from 30-110 kg [291].
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Table 2.1
The main design technical and economic indicators of pig farms

108 thousand| 108 54 24 12
Indicator monoblock | thousand | thousand |thousand thousand
3 phases | 3 phases | 3 phases |2 phases

Ne project 819-169 | 819-216 | 819-217 |802-147 |802-144
Number of machine seats 71540 70424 36148 15800 | 8663
Annual production
meat, t 12847 12590 6295 2683 145.8
Number of service personnel:
- general 270 209 120 102 92
- key employees 130 141 71 42 35
Consumption of feed per 1
quintal of growth, quintal of
feed units 4.1 4.1 4.1 5.8 5.9
Payback period, years 2.8 2.0 2.3 4.9 5.5
Labor costs of basic workers
per 1 quintal of increments,
man / hour. 2.0 2.2 2.2 3.1 4.8

Due to the flow technology it is possible to increase the level of
productivity of animals, increase production, reduce its cost, increase the
efficiency of use of premises, equipment, labor and material resources. With
this technology at the state industrial complexes with a capacity of 24-108
thousand projected the following technical and economic indicators: the
number of farrowings per year per sow - 2.0-2.2; average daily live weight
gain during cultivation and fattening, g: up to 18 kg - 300-400; from 18 to
40 kg - 400-500; from 40 to 115 kg - 600-650; pork production per sow per
year - 20-25; feed costs for the production of 1 quintal of pork, quintals of
feed. from - 4.5-5.0; labor costs per 1 quintal of pork, man/hour - 3-4 [73,
105, 107, 188, 193, 207].

However, along with the positive characteristics of industrial
complexes revealed a number of negative factors, such as: environmental
pollution, dependence on the supply of feed and complete set of breeding
stock pigs repair pigs not adapted to the conditions of industrial technology
and, consequently, the emergence of various technological stress, reduced
resistance and productivity, reduced shelf life, and deteriorating pork quality
[23, 95, 143, 145, 188, 193, 332, 341, 417].

With three-phase technology, as established by studies [26, 173, 402,
347], early weaning of piglets from sows and transfer to new premises there
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are stress factors that can cause disruption of vital functions of piglets and
adversely affect their viability, health and body resistance, which reduces
growth energy and impairs feed conversion. With this technology, the
mortality of piglets in the first four months of life is 15-20%, which is twice
as much as in the case of single-phase and 9-12% - with two-phase [531].

As for Ukraine, it should be noted that currently there are positive
trends in the development of pig farming in Ukraine, and this situation has
led to the revival of modern technologies of some large industrial
enterprises, reconstruction and construction of new pig farms [75, 155, 342,
416].

Analyzing the single-phase technology of pork production, we report
that due to this technology the rank stress is leveled and the animals grow
more intensively and use food more efficiently [72, 523, 524]. It helps to
improve the safety of piglets after weaning by 8% and increase their average
weight when transferred for fattening by 6.5%, reducing the cost of
disinfection of premises. However, single-phase technology irrationally
uses master machines and expensive production areas are not exploited
intensively enough, so it is the most capacious in terms of capital investment
[143, 382, 407].

Russian scientists, taking into account the shortcomings of pig farms,
which were built in the 70-80s of the twentieth century, for the period 2005-
2012 developed projects for 12.5-20 thousand tons, which began
construction of new modern enterprises that fully comply with international
technological and veterinary standards and are the most effective in terms
of product quality and financial performance. They use the latest
technologies and equipment of the world's leading companies.

Given the shortcomings of single-phase and three-phase technology of
pork production, scientists and practitioners have developed a two-phase,
which involves keeping in the uterine machines of piglets until the end of
rearing nests [547]. It allows to improve the conditions of piglets and reduce
technological stresses caused by regrouping of pigs, increase their safety
and productivity and get higher by 12-15% growth compared to three-phase
and reduces the production area for fattening by 15-20% [105].

Today, this technology, with some improvements, has found
application on modular farms in Ukraine and Russia [178, 360, 420].

Russia's scientific elite has created a 200-head pig farm with a closed
production cycle and a two-phase system for keeping livestock in machines
with a raised lattice floor.

In Ukraine, a light-type monoblock room with two-section machines
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for two-phase nesting of pigs has been developed, which achieves more
comfortable ethological conditions for its rearing and fattening, which
increase the growth energy of young animals by 17.65% and reduce the
duration of fattening by 27 days [75].

According to Belarusian scientists [531], single-phase or two-phase
production should be used on complexes of up to 6 thousand heads, which
increases the leveling of piglets' nests, their safety and increases their weight
during transfer to fattening [532, 545].

In Canada, the United States, Australia and some European countries,
an alternative method of keeping pigs during fattening is used [251, 294],
which involves the use of a hangar system in deep litter [633, 632, 648]. In
Ukraine, this system has become quite widespread due to less investment in
fattening facilities [383].

Thus, in view of the above, we note that the formation of the pig
industry and animal productivity due to the development of industrial
technology occurred gradually and depended on the state of the industry and
scientific and technological progress in each country. Therefore, in farms
where intensive industrial technology with a completed production cycle is
used, the level of animal productivity needs further research and study.
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SECTION 3.
INTRODUCTION OF LEADING TECHNOLOGIES
AND PRODUCTION OF PIG PRODUCTION

The main sex and age groups in pig breeding include: breeding boars;
sows (single, conditionally pregnant, pregnant, suckling); repair young
stock; suckling piglets; piglets on rearing; young animals for fattening.

Depending on the type of enterprise, boars are kept in individual
machines. This method of restraint prevents fights between animals, they
are easily expelled to exercise or to the arena to obtain sperm on an artificial
vagina. In elevers, where boars are grown and evaluated for their own
productivity, according to the norms of technological design, no more than
three boars should be kept in one group machine. On commodity farms, the
norm of easel area in group machines for breeding boars is 2.5 m?/head, and
on breeding farms - 6.0 m?/ head. The machine is equipped with a feeder
and a watering can. The floor in the machine is combined: 75% - expanded
clay concrete and 25% - slotted. The front and side walls 1.4 m high are
made solid and only in the area of defecation and from the sows for visual
inspection - lattice. The slope of the floor is 0.03 towards the manure tray,
the feeding front is 0.5 m [403].

It is well known that sows are the main means and object of pork
production technology, so the efficiency of the pig farm depends on the
conditions of their maintenance. According to the literature [607], about
25% of all costs for the maintenance of pigs relate to work with sows, while,
for comparison, for the maintenance of pigs for fattening - 5%.

A number of scientists [53, 89, 94, 217, 272, 329, 363, 429, 451, 551,
553, 562-566, 576, 583, 590, 595, 612, 618, 630, 636, 638, 642, 644 , 645,
659, 661] devoted their research to the issue of keeping single and pregnant
sows in a pig farm. Therefore, science has different views on the application
of technology for keeping sows. As a rule, the issues for discussion in this
aspect are the following:

- Which group or individual sow content is better?

- Is it better to keep sows with or without litter?

- Do sows need exercise or is it better without walking?

- To keep this technological group with artificial or natural microclimate
[12, 162, 328, 371].

In the former Soviet Union, industrial sows were kept in group sows in
groups, mostly 5-20 heads each [72, 91, 107, 134, 145, 161, 328, 373]. With
the intensification of the pig industry in Ukraine and post-Soviet countries,
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the maintenance of single and pregnant sows in individual machines has
become widespread [12, 77, 282]. In the recent past in Europe, according to
D. Hesse [603], 70% of pregnant sows were kept in individual machines, in
Australia and New Zealand 63 and 50%, respectively [595, 647]. According
to Barnett et al. [551] in the United States, approximately 60-70% of sows
were in individual machines throughout the gestation period. In Great
Britain, according to P. Brooks [53], such detention has been banned since
January 1, 1999. In Denmark, as of 2007, the percentage of sows kept on
individual machines has decreased to 25%, while in Ukraine this method is
used by up to 30% of pork producers [350].

The main advantages of the individual method of maintenance include:
individual feeding according to the physiological needs of the sow, low need
for space, better opportunities for artificial insemination of queens, better
hygiene compared to group machines, no struggle for rank in the group and,
consequently, reduced injuries, time spent on cleaning the machine [53, 89,
495, 590, 634, 661].

According to the information [120, 601, 602, 669], pregnant sows
during their individual keeping gained more weight in the group compared
to those animals that were kept at this time in groups. So, summing up the
above information, it should be generalized that the positive feature of
individual maintenance of sows is that the machines allow easy access to
the sow, herd management, individual feeding. In sows with this method of
keeping there is almost no aggression and the animal cannot harm another,
because it is limited by the cage, and this minimizes injury to animals.
However, the downside is that the sow loses any ability to move actively.
Such keeping is unnatural for sows and does not meet the needs of pig
ethology. This interpretation is confirmed by stereotyped behaviors in
sows [350, 363, 551, 564, 550, 555, 645].

Such negative consequences of individual keeping of sows have led to
protests against such keeping of pigs by animal rights activists in both
Europe and the United States. As a result of such protests, there was a
complete ban on keeping pregnant sows for more than 35 days in all EU
countries from January 1, 2013 [403, 646]. This fact has led scientists
around the world to study the advantages and disadvantages of this method
of keeping pregnant sows.

When comparing group and individual maintenance J. Marshant and
D. Broom [639], L. Boyle [562] found that sows during group maintenance
during pregnancy more often during childbirth change posture, turn over,
rise, which negatively affects their well-being. Increased activity during
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childbirth leads to squeezing of piglets [667] and causes aggression by the
sow towards them [600].

Thus, according to A. Lawrence [635], first-calves, which are
accustomed to free movement in a group machine, when placed in a cage
for farrowing show more signs of fear and aggression compared to
analogues, which were kept in individual machines. In turn, according to
L. Boyle [563], V. Beattie [555], M. Harris and H. Gonyou [601], first-
calves, which were kept in individual machines during pregnancy, feel a lot
when they are transferred to the farrowing shop. greater stress than those
maintained by groups during this period.

An alternative to individual maintenance is considered group
maintenance of pregnant sows [551, 567, 609]. The main advantages of the
group method include the following: a larger area of the machine per head,
more space for the movement of the animal, greater opportunities to
maintain a normal body temperature of the animal and create conditions for
the detection of natural herd instincts [661].

However, there are disadvantages of the group method of keeping
sows: aggression of sows, injury to animals, death of embryos during
implantation, difficult detection of injured and sick animals, difficulties in
organizing individual feeding, increased staff attention [566, 577, 614, 615].
The aggression of sows in a group is a natural phenomenon, to establish a
hierarchical relationship, but often leads to serious injuries to animals, and
sometimes to their death [638]. And in industrial pig farming, it is provoked
by frequent regroupings of sows, which lead to stress and reduced
productivity of pigs [566]. In this regard, one of the alternatives to group
keeping is to keep sows in small groups of 4-12 heads [87]. The main
advantages of small group maintenance are: relative stability of the group,
which minimizes sow aggression, simultaneous individual feeding, ease of
process control [73, 89, 105, 349, 373, 589, 659, 661, 674]. The proposed
system of keeping pregnant sows is widely used in farms of different sizes
and requires sufficient funds [73, 89, 105, 155, 184, 224, 349, 373, 589, 595,
605, 661, 674].

Due to the development of energy-saving technologies, a system of
keeping sows in deep litter appeared [215, 217, 299, 553, 564, 599, 605,
618, 629, 645, 659, 661, 670]. Thus, when kept in large groups using straw
for sows, there are more natural, more comfortable housing conditions. They
have a large space for movement, which allows you to exercise. The
presence of a large area of the machine, a sufficient amount of straw in the
machine and an unlimited amount of feed in the feeder leads to a decrease
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in aggression in sows and, consequently, reduce the level of their injuries
[564, 566, 609, 614]. Herd control here is much worse than with the
previously described housing systems [615, 636, 660]. According to
V. Hetman [89], feed consumption in such a system exceeds 6 kg, which
leads to a significant overuse of it almost twice, and as a result, the condition
of sows with the second and third farrowing is excessive.

Scientists such as P. Lamers and M. Hanimen [217] compared the
productivity of sows kept in large groups in deep litter with electronic feed
dosing during pregnancy, with the productivity of their analogues kept in
individual machines. These researchers found that sows kept in large groups
in deep litter gave birth to significantly more than 8.1% of live piglets, 4.6%
significantly more before weaning. Keeping pigs in large groups in deep
litter increased by 1 day, or 18.5%, the duration of hunting after weaning
and reduced their fertility by 2.2%. Given the simplicity, cheapness and
positive aspects of keeping single sows in deep bedding, scientists and
practitioners from different countries have implemented various
improvements to this system of keeping.

Thus, in the Netherlands, a system of «voluntary» movement of sows
in individual machines for the period of feeding was developed [53, 594,
674]. This system combines the benefits of individual feeding of pigs with
their group keeping. It is used in combination with deep bedding and with a
slotted floor [608]. As a variant of this system, there is a system developed
in Germany such as «Hoermatiky» [589, 590], which involves keeping sows
in individual machines and their alternate exit into the passage between
machines. The rear wall of the machine is unlocked only in the absence of
animals in the aisle and the next pig can go into the aisle after returning the
previous one to the machine.

Again, in the Netherlands, according to J. Hoges [610], to combine the
benefits of group keeping of pregnant sows on litter with individual feeding
and free-range, a pigsty with division into three zones was developed. The
recreation area has a solid concrete floor with bedding and is divided into
sectors for animal recreation. The area for walking sows can have both a
lattice floor and a solid floor with the possibility of using litter. In some
farms, the sow rest area is located outside the premises and has only a cover.
The sow feeding area is equipped with individual feeders with the possibility
of fixing the animals during feeding and insemination. But with this system,
the need for areas for sows to almost 5-6 m?per 1 head is almost doubled
and labor costs for litter removal and renewal are increased.

Many farms in North America, Australia, the EU, Ukraine, Russia,
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Kazakhstan, in order to reduce investment in the maintenance of pregnant
sows use lightweight piggeries with a deep floor [329, 589, 632], in which
the place of feeding (feeders) of sows is raised relative to floor level. 50-
60 cm and equipped with steps. The place of rest and the territory for
walking are determined by the sows themselves. This retention technology
allows to reduce the area of retention per sow to 2.5-3.0 m?, but increases
the cost of litter to 3 kg per head per day and, accordingly, the cost of labor
for its removal and spreading. It requires additional costs for manure storage
and processing and impairs animal monitoring.

Due to the intensive development of the market of «organic» pork in
many countries with developed economies, the process of returning to
keeping sows in the wild has begun [611, 613]. The system of keeping sows
«in nature» is twice cheaper than intensive, provides many benefits for the
animal, but also creates certain inconveniences and is unproductive and
extensive [566, 664].

Therefore, the group machine for keeping sows should have the
following dimensions: length 4050 mm, width - 3150 mm, height -
1000 mm, area - 12.8 m?, area of the machine per head - 2.1 m?. Slotted
floor made of reinforced concrete has the following dimensions: the width
of the bar - 82 mm, the gaps between the bars -18 mm.

As for the systems of keeping suckling sows, it should be noted that
currently in Ukraine and around the world introduced different technologies
of pork production, with different ways of keeping suckling sows [20, 57,
72,73, 75, 85, 87, 153, 184, 222, 287, 328, 330, 371, 431, 502, 523, 541,
583, 597, 603, 608, 612, 622, 667]. Usually, scientists and practitioners
around the world are carrying out various developments of machines for
farrowing sows, in which come to the fore designs that prevent squeezing
piglets by sows and creating an optimal microclimate in the nest for piglets.

For the maintenance of suckling sows on pig farms for a long time in
Ukraine and other post-Soviet countries, machines are used with a division
into a zone for keeping a sow and a zone for feeding and resting piglets,
ranging in size from 5 to 8 m?[73, 184, 207, 431]. In such machines, litter
and local heating of piglets' lairs in their rest area were used. However, this
design of the machines caused a large loss of piglets during the suckling
period, and as a consequence, the low efficiency of the pig industry in these
farms.

At the present stage at the pig enterprises of Ukraine for the
maintenance of suckling sows use technological equipment both domestic
(LLC «Agricon», LLC «Techna», «I-TEK Ukraine», LLC «Factory
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Varianty, «Bratslavy), and foreign companies («Big Duchmenty», «Hakay,
«Shauer», «Egebergy», «Funky», «Phi-CCy», «Porcony), etc. [403]. Narrow-
sized machines for early weaning of piglets (21-28 days) have become
widespread in the European Union [7, 219, 378, 570]. They are equipped
with a lattice floor, elements of local heating of piglets, partitions from
plastic panels, automated feeders with feed dispensers. Their dimensions:
width 1800-2000 mm, length 2200-2400 mm, height 1000 mm, in which the
fixing box for the sow is placed in the center of the machine. Some machines
can be transformed to raise piglets in them.

Given the results of research by domestic authors, as well as the latest
requirements of EU legislation for the fixed maintenance of sows, there is a
need to develop machines for semi-fixed maintenance [532, 615]. In
Denmark, machines are used to fix and disengage sows after the piglets
acquire a guard reflex, where the floor is made of plastic gratings, where the
size of the cells in the sow's area is 120 X 5 mm, and in the area of piglets -
50 x 5 mm [403].

Domestic serial machines such as SSI-2, CCD-2M, SOS-F-35 were
used for three-phase keeping of piglets at industrial complexes [21, 22].
Each brand of machines has its own characteristics and is designed for
farrowing sows and keeping piglets up to 26-45 days of age. The main
disadvantage of machines of these brands is the hypodynamics of sows.

In the conditions of two-phase keeping of piglets serial machines like
OSM-60 and OSM-120, SP-1, SOIL-2, S-966A, KSK-50 were used [13, 21,
22, 26, 207, 343, 382, 547]. In these machines, the sow was fixed for the
first 7-10 days after farrowing, then kept free until weaning the piglets, after
which it was transferred to another pigsty for insemination. Weaned piglets
were kept in these machines until 3-4 months of age, depending on the
technology adopted.

Considering the technological features of keeping piglets at weaning,
rearing and fattening, we report that a two-phase system of pig breeding is
suitable for industrial pork production. Wang is based on the calculation that
rearing of pigs by weight of 25 to 30 kg sufficient area of the machine, where
the litter. Under this system, when the piglets reach 21-60 days, the sow is
removed from the machine, and the piglets are kept in it until they are
handed over for fattening. With such a system of growing weaned young,
the number of regroupings decreases compared to the three-phase system,
which allows to increase the growth intensity of piglets by 7-21% [74, 120,
135, 252, 607]. However, it requires the use of special machines for
farrowing sows, which must be transformed into machines for rearing, and
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requires a third more area of pig farms for farrowing.

Most suited for intensive pig production appeared to be three-phase
system of rearing pigs, piglets in which to hold the uterus weaning, then
regroup and keep them in a pigsty for rearing until they reach the weight of
25-30 kg, then transfer to fattening. Weaning of piglets leads to stressful
phenomena, which result in the loss of piglets and reduced growth intensity.

In European countries, the most common is cellular content. Piglets up
to 20 kg require a machine area of 0.2 m?, and up to 30 kg-0.3 m?per 1 head.
It is believed that such a system is not only productive, but also reliable and
hygienically favorable. However, it has a minimum of comfort for the
animals. The Swiss Agricultural Association has proposed a pigsty for
keeping large groups of animals. It is divided into two branches. Closer to
the central aisle there are places for laying piglets with heated air. The
compartment where the cages used to be has been turned into a place where
the piglets can move and play.

Growing piglets on a partially slotted floor in machines of different
designs is also quite widely practiced. In terms of cost and hygiene, they are
inferior to cages with a completely slotted floor, but are more comfortable
for animals.

German scientists have developed a pigsty with a semi-open facade
with heated air in the boxes for raising piglets. Piglets lie tightly in closed
beds next to each other at a temperature of 30 to 40 degrees. Near the
sunbeds there is a walk with a plastic slotted floor, where there is a feeder,
a drinking bowl and a place to play. At visual observation, animals
feel normal, working conditions for humans are also quite satisfactory [493,
616].

The most important and profitable stage of pork production is
fattening. Here, according to [73, 162, 184, 207, 371, 429, 537] more than
half of the production facilities are used and about two thirds of all feed is
consumed. In industrial pig breeding, different systems of keeping pigs are
used for their nesting, small-group and large-group keeping. Nesting content
Is used mainly in single-phase and two-phase production technology and
with inefficient use of the premises has not become widespread in industrial
complexes [162, 296, 361].

Fattening in one machine of 20-25 heads is considered small group,
and more than 25 - large group. The analysis of group keeping of fattening
pigs showed that with the increase in the number of animals in one machine
the labor costs for pork production decrease, but the increments decrease
and the feed costs per unit of production increase due to its cost [363]. Thus,
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in studies [371, 403] it was found that pigs with 100-120 heads in the
machine spent 17-19% less time on rest, had a lower average daily gain of
37.5%, spent 10.7% more feed per 1 kg of live weight gain compared to
analogues, which contained 20-25 heads. Therefore, small-group keeping of
fattening pigs with the use of solid concrete, or partially or completely
slotted floor is widely used on pig farms and complexes. However, this
method of keeping does not meet the physiological needs of animals and is
criticized by animal rights activists [94, 272, 330, 495, 633].

In the aspect of «organic» pig breeding in countries with developed
economies, fattening pigs «in naturey is used. This method is possible in
areas with warm climates. Pigs are provided with a large fenced area
equipped with protective structures, where pigs hide from the heat in
summer and from the cold in winter. Most pork producers believe that all
the advantages of refusing to build a capital building nullify the difficulties
associated with fattening pigs «in nature» [669].

Analysis of the materials in this section shows that there are many
systems and ways to keep different sex and age groups of pigs. Thus,
individual or group machines are used for breeding boars. For keeping
single and pregnant sows, the most common are keeping in individual
boxing machines, in small groups with normalized feeding and large groups
with individual feeding. For suckling sows, farrowing is carried out in
machines with fixation on the slotted floor. But this method of keeping has
a negative effect on the health of pigs. The use of machines with a partially
slotted floor improves the welfare of animals, but reduces their productivity.
Keeping pigs in hangars and pastures reduces investment in pig farming and
Is part of «organic» pork production, improves the health of sows and their
offspring, but worsens the economic performance of pork production.
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SECTION 4.
FORMATION OF PRODUCTIVE QUALITIES OF PIGS IN THE
CONDITIONS OF MODERN INDUSTRIAL TECHNOLOGY

All factors that can cause stress reactions can be divided into the
following groups [486]:

1) physical (temperature, humidity, solar and ionizing radiation, noise,
air movement);

2) chemical (increasing the concentration of ammonia, hydrogen
sulfide, carbon dioxide, chemicals used in animal husbandry);

3) feed (insufficient and defective feeding, excessive consumption of
animal feed, a sharp change in the nature of feed, the use of substandard
feed and water);

4) transport (loading, unloading, transportation of animals by different
modes of transport);

5) technological (weighing, weaning of young animals from mothers,
dense keeping of animals, small front of feeding and water supply, increased
noise from working mechanisms, abrupt change of keeping regime);

6) biological (pathogens of infectious and invasive diseases,
vaccination of animals);

7) rank (stress in the struggle for leadership in a group of animals in
group housing to establish a hierarchical order and determine leadership in
the group).

In 1936, the Canadian scientist Hans Selye experimentally established
a stereotypical set of simultaneous changes in the organs of laboratory
animals exposed to completely different stimuli. This set included:
increased and increased activity of the adrenal cortex, atrophy of the thymus
and lymph nodes, gastrointestinal ulcers and was called by him a general
adaptation syndrome, or syndrome of biological stress [658].

Currently, stress is defined as a general nonspecific neuro-hormonal
response that occurs in animals in response to different in nature strong
stimuli that lead to disruption of homeostasis [44, 160]. The possible
occurrence of a stress response is determined not only by the action of
stimuli, but also by the reactivity of the organism, which in turn depends on
hereditary properties, physiological condition, sex, age, housing technology
and other factors [90, 111, 112, 160, 293, 432].

Naturally, stresses that require significant costs on the part of animals
to adapt will reduce productivity and deplete the protective mechanisms of
pigs. Accordingly, stressful situations for animals must be avoided in order
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to achieve high production rates. But to achieve this in practice is
impossible. Necessary veterinary measures, early weaning of piglets,
weighing, regrouping in the formation of groups of piglets at weaning,
young animals for fattening and ewes, as well as a number of other
technological operations are inevitable in industrial production [169, 194,
482, 535].

Studies by many authors confirm the strengthening of the stress
response in pigs after the mandatory technological operations in industrial
pig breeding [2, 78, 191, 258], found that after weaning from sows in piglets
can develop various diseases of the gastrointestinal tract, respiratory tract,
associated with the stress response of animals. In the first two weeks, the
number of erythrocytes, hemoglobin, total protein decreases, live weight
gain decreases.

Studies N.W. Chorny and etc. [522] there was an increase in the
number of gastrointestinal diseases for 5-7 days after weaning in 3 times
(12-17% of piglets after weaning), compared with the observation before
weaning. Live weight gain decreased during the first 10 days by 12.8-
21.3%, bactericidal activity of serum - by 20.5%, lysozyme -
19.5%. Immunobiological parameters remained low for 15 days after
weaning.

In the industrial production of pork, situations have often arisen where
some stressors are combined with others [488, 504, 521, 548]. Thus,
A. Kuznetsov [210], studying the immune status, found that in 42% of 50-
day-old piglets in the industrial pig complex, the ratio of lymphocytes and
neutrophils corresponded to the stage of mobilization. 38% of young
animals were in the phase of depletion as a result of the influence of
technological stresses of weaning and transfer to the rearing room. His
results explain the reason for the weak immune response of piglets to
vaccination against classical swine fever. Only 20-40% of piglets had a
normal antibody titer of 1:8 and above.The author considers it correct to
postpone vaccinations due to low reactivity of piglets.

J. H. Lyakh, G. V. Maksimov, reported that such stress factors as
unbalanced in digestible protein feeding is too low or high ambient
temperature inhibit antibody formation and prevent the formation of
immune stress in the body of pigs [258, 267].

S. A . Kerr and ets [580], reported a joint adverse effect of
Actinobacillus pleuopneumoniae and changes in temperature in the pigsty
on productivity, insulin-like growth factor and blood cortisol levels in
fattening pigs. Significant negative impact on the health of animals and their
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productivity of technological stresses are reported by other authors [2, 163,
117, 140, 312, 313, 666].

In the 70s of the last century in the former USSR consumer demand
for pork grew, and the breeding of domestic meat breeds of pigs began. It
soon became clear that the breeding and rearing of meat animals in industrial
production is a more difficult task, compared with the traditional use of meat
and fat pigs. Specialized meat breeds are more demanding to the conditions
of feeding and keeping, many of them are hypersensitive to many
technological stressors [259, 454, 470].

Increased stress sensitivity, associated with selection for meat, often
leads to deterioration of meat quality [18, 163, 169]. Meat obtained from
such animals has a pH of 5.5-5.9 45 minutes after slaughter. It becomes pale,
watery and acquires a coarse-grained structure. The moisture holding
capacity of such meat is low, as well as taste and technological qualities
[302, 348]. This specific defect of pork is called in the world PSE- meat
(pale- pale, soft - soft, exudative- exudative). In France, Holland, USA,
England, up to 41% of carcasses from stress syndrome are missing from
pigs [264, 265, 403, 435, 486].

A large number of studies in pig breeding have been conducted to
develop methods for determining the stress sensitivity of animals and
selection for reproduction of the most resistant to stress. Widespread in the
80s of last century was a method of testing piglets aged 5-12 weeks for
susceptibility to stress using the anesthetic gas halothane, developed in the
United States. In stress-resistant pigs under its influence there is a malignant
hyperthermia, accompanied by muscle rigidity, the appearance of red spots
on the skin, increased heart rate, shortness of breath and other signs
characteristic of stress syndrome [302, 348, 398].

Subsequently, methods were used to determine the predisposition to
stress syndrome by blood group systems, the activity of the enzyme creatine
phosphokinase. However, DNA diagnostics by the RYR1 ryanodin receptor
gene is currently used. Since it not only accurately identifies stress-sensitive
animals homozygous for recessive mutation, but also allows to determine
carriers - heterozygotes [455, 504, 515, 535]. According to V.I. Stepanov
[435], heterozygous sows had lower fertility rates by 8.8%, the number of
live-born piglets - 11.1%, nest weight at birth - by 11% compared to uteri
without a recessive allele. However, according to the same data [435], the
manifestation of PSE and DFD defects, although decreased by 30 and 10%,
respectively, but also occurred in the offspring of parents free of mutations
in the RYR1 gene.
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Thus, the stress response can be caused by a variety of stimuli that act
for a long time or are inadequate for the animal's body.

Analysis and assessment of the significance of various factors
influencing the final result in the production of livestock products is a
fundamentally important and complex problem, which depends on the
amount of effort, material and intellectual resources aimed at solving a
specific production problem. So, D. N. Hodosovskyy [504] M. G. Povod
[351], and etc. [470, 454], report that the productivity of animals by 40-60%
depends on the quality and quantity of feed, 30-40% on compliance with
regulatory parameters of the microclimate and 20-30% on hereditary
factors. A. A. Starkov, V. K. Denisov [428] believe that the highest level
among the factors that affect the health and productivity of pigs takes the
level and adequacy of feeding (65-75%); second place - conditions of
detention and technical means (15-20%); third place - animal breed,
pedigree of crossbreeds, breeding system (0-16%); fourth - other factors (up
to 4%).

One of the main problems of modern technologies is forced
hypodynamia in industrial pig farms. Thus, I.V. Khrustaleva [508], notes:
"The lack of the required dose of activity deprives the musculoskeletal
system to perform important functions of the brain and" peripheral heart ",
which is performed under the action of mechanical energy that occurs only
during movement. It follows that without movement no mechanical energy
Is formed, without which there is no normal outflow of metabolic products
from the organs.

Hypodynamia is also seen by other scientists as one of the leading
causes of impaired health and productivity of pigs [398,
521]. G. S. Pokhodnya studying the effects without walking and fixed sows,
found increasing the number of viable and dead piglets at birth, and also
leads to deterioration of the physiological state of sows [359, 365, 369].

The positive effect of motor activity on the reproductive qualities of
sows and the productivity obtained from their piglets were recorded [516,
521]. Fertilization of queens in the next mating period increased by 8.3%,
the average daily gain of piglets - by 8.7%. On the contrary, piglets were
kept less viable from queens kept without feeding, and this tendency
intensified in subsequent farrowings. Exercise accelerates the onset of
sexual hunting by an average of 3 days, fertility - by 12.3% and milk yield
- by 23.6%. Similar data were obtained abroad [373, 394, 585, 653].

According to V.I. Bezzubov [35], it was found that the fertility of
repair pigs during the development of production facilities of the pig farm
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with a capacity of 108 thousand heads of annual fattening was 54.6-64.6%,
which is lower than the production program. The fact that this problem
remains relevant is evidenced by M.H. Povod [350], A.V. Chernenko
[518], Y. V. Konopelko [191], who stated that the fertility of sows in most
farms depends on way of keeping them.

In addition to fertility, a number of authors associate hypodynamics
with an increase in culling due to limb diseases [35, 160, 163, 264, 267, 373,
398, 403, 454, 504]. For this reason, from 15.6 to 63.6% of breeding stock
and repair young stock can be culled.

It is experimentally proved about the close connection of the sow
MMA syndrome with the change of their housing conditions. N. Polyantsev,
E. Ushakova [359], report that MMA (mastitis-metritis-agalactia) was first
registered in the 1970s at large pig farms in the United States and Western
Europe. The emergence and development of MMA syndrome is associated
with the destruction of microbial biocenoses in the gastrointestinal tract of
animals [86, 592].

Lack of movement, due to the peculiarities of industrial technology,
causes, according to I.M. Nikitchenko, S.I. Plyashchenko, A.S. Zinkova,
stress of considerable force [302]. Due to the long-term restriction of motor
activity develops the so-called «chronic stress», which leads to metabolic
disorders, impaired motor function, reproductive capacity, the duration of
economic use of animals falls sharply.

One of the ways to combat the effects of hypodynamics and stimulate
the body of pigs with favorable environmental factors, many authors suggest
the use of different options for summer camp maintenance of pigs [366, 373,
403, 470, 516]. Although negative results can be obtained [517, 518].

Along with the problem of hypodynamics, it is necessary to highlight
another integral factor of industrial production technology - the high
concentration of livestock in a limited area, which increases the number of
veterinary problems [117, 140, 312]. Therefore, industrial pork production
provides a high level of veterinary services.

The next problem of industrial pig farming, as mentioned earlier, is
stress. As a result of the intensification of animal husbandry, most livestock
was closed for life in the four walls of the industrial complex, without sun,
pastures and pastures. This has led to the emergence of new diseases, which
in veterinary medicine have become known as «concentration diseasesy,
«indoor diseases» or «adaptation diseases». The authors directly link the
stress-genetics of the environment in industrial pig breeding with functional
non-communicable diseases, which account for about 96% of total losses in
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modern livestock complexes [44, 48, 191, 258, 312, 313, 398, 432, 504,
535].

Thus, in view of the above, we note that the existing problems in
industrial pig farming are diverse and do not have a simple and easy
solution. They require comprehensive research in many areas of
zootechnical and veterinary sciences. Achieving high performance
obviously requires both a revision of the technological requirements for
livestock facilities and an appropriate system for selecting animals that are
best suited to industrial housing technology.

A promising reserve to increase pork production is the use of enzymes
and probiotics, feed additives that normalize the microbial composition of
the gastrointestinal tract and have the ability to restore and improve
digestion, absorption of nutrients, metabolic processes in the digestive tract,
the body as a whole and increase it resistance [221, 275, 276, 376, 401]. In
the production of feed, various feed additives are actively used, which
significantly improve the consumption of basic rations, increase
digestibility and nutrient use, purposefully change metabolic processes and
prevent stress in animals [55, 497, 504, 525].

A special place is occupied by enzymes that promote maximum
destruction of plant cell membranes and increase the availability of
nutrients, when the production of their own enzymes in young animals is
limited [52, 99, 100, 308, 309, 549, 559, 619].

The use of enzyme preparations allows to reduce the use of expensive
and inaccessible to farms feed of animal origin and, in particular, soybean
meal, fish and meat and bone meal by feeding feed of own production (peas,
vetch, lupine, sunflower meal, etc.). Enzymes introduced with food
selectively destroy D-glucan, pectin compounds and arabinoxylans, which,
in turn, allows animals to more efficiently digest proteins, fats, starches and
carbohydrates.

Enzymes are highly active biological catalysts that determine the
direction and accelerate metabolism during the reaction [150, 308,
309]. The enzymes themselves are not part of the final products of the
reactions, are not consumed in the process and after the end remain in the
original amount. The mechanism of action of enzymes is explained by the
fact that they enter into a temporary connection with the substrate and form
a complex «enzyme-substrate». At the same time there is an activation of a
substrate owing to polarization of electrons or deformation of the
communications involved in reaction. The complex that is being created
exists for a very short time. In the second stage, it decomposes, releasing the
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enzyme, and the substrate breaks down into simpler compounds [221].

According by A.E. Braustein and others. [52], enzymes reduce the
activation energy in chemical reactions, directing it through intermediate
reactions, which proceed faster at lower energy. Enzymes act as specific
biocatalysts that accelerate the course of biochemical reactions of the body.

The microbiological industry produces enzyme preparations of two
groups for agriculture: fungal and bacterial. Fungal strains are more suitable
for use. They have almost no unpleasant odor, contain a complex of
enzymes required for hydrolysis of native substrates, fungal biomass is
easier to separate during filtration and the drug is more concentrated, and
the cultivation of fungi is carried out in an acidic environment, which
prevents the development of foreign pathogenic bacteria.

Currently, in pig feeding and feed production are widespread enzyme
preparations, which can significantly improve the digestibility and
absorption of nutrients by the body, as well as accelerate digestion [198,
204, 205].

Of scientific and practical interest are studies related to the
development and application of multienzyme compositions, which can be
considered as a set of enzymes involved in one cycle of reactions designed
to increase the productive action of feed with high content of barley, wheat,
oats, bran and etc. [205, 309, 401, 445].

Thus, to study the action of the enzyme pectofoetidine in the diets of
repair pigs with different levels of soy protein (15.25 and 35%) [111,
204], animals were fed daily per head of 2-3 g of enzyme. The highest rates
of dry and organic digestibility, nitrogen deposition, calcium and
phosphorus use were in the group receiving a diet with pectofoetidine, in
which 35% of protein was represented by soybean meal. Animals in this
group were superior to peers in the control group in terms of live weight
gain by 5.9 kg or 8%, per 1 kg of growth spent feed units less by 9.1%,
digestible protein by 6.8%.

The combined use of two enzyme preparations of pectofoetidine and
celloveridine had a positive effect on live weight gain, metabolism and the
balance of most amino acids in the body of pigs for fattening. When growing
and fattening pigs from 31 to 120 kg of live weight, it is advisable to use
pectofoedin 0.04 and celloveridine 0.02% in diets with a fiber level of 6.8
to 9.3% [308, 309, 376].

According to A.G. Marusich [276], enrichment of rations with 12,6-
14,7% crude protein, 6,9-8,0% crude fiber, a complex of enzyme
preparations of pectolytic (pectofoetidine) and cellulosolytic (celloterin)
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action in doses of 0.04-0.06 and 0.01-0.03%, increases the efficiency of
growth of fattening pigs by 4.3-7.3%, reduces feed costs per 1 kg of growth
and its cost, respectively, 3, 9-8.1% and 3.0-7.3%, improves slaughter and
meat quality of pigs.

A number of similar studies [99, 125, 308] have shown that not all
enzymes that have cellulosolytic action hydrolyze fiber and non-starch
polysaccharides contained in the grains of different cereals. This served as
a basis for studying the effect of different combinations of enzymes on
animal productivity, digestibility and absorption of nutrients in diets,
including grain feeds of different species.

Thus, the effectiveness of enzymes increases if they are introduced
into the diet not separately but in combination. This is due to the fact that in
the process of metabolism is carried out simultaneously many enzymatic
reactions, the products of which are substrates for others.

Currently, the industrial production of not only individual enzyme
preparations, but also complexes of multienzyme compositions (IEC).
V. A. Krohina, A.V. Karabanov, E.V. Udalova, T.M. Ryzhov [204,
205] believe that the enrichment of animal feed compositions multienzyme
subject to the rules of administration and appointment increases the
productivity of pigs. The rate of introduction of IEC in compound feeds does
not depend on the activity of enzymes that are part of them and range from
0.05 t0 0.1% or 0.5-1 kg per ton of feed.

In the experience of V. Krokhin, V. Fantin, N. Anisov, R.
Fatrakhmanov and others. [204, 205, 454, 470] in the cultivation of piglets
after weaning found that the addition of MEK in complete feed in the
specified dose contributed to an increase in the weight of piglets by 25.2%
due to better use of feed.

Fundamental research of modern biological and medical science has
allowed to develop and implement a new class of drugs - probiotics. They
have a wide range of positive pharmacological effects and, in addition, they
are much more environmentally friendly than many other drugs [206, 271,
305, 340, 494, 530, 591, 592].

Experimental data and production observations show that in the
conditions of intensive animal husbandry the addition of probiotics to the
diet of animals increases their resistance to technological and biological
stressors, normalizes metabolism and provides a fuller disclosure of
genetically determined productivity [621, 637, 656, 671, 677].

Industrial technology of animal husbandry has led to the widespread
spread of dysbacteriosis [59, 206, 677], quantitative and qualitative changes
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in the normal microflora of the gastrointestinal tract, accompanied by the
reproduction of opportunistic enterobacteria [587]. According to the
authors, probiotics have a beneficial effect on the body under stress, which
violates the homeostasis of the body, sharply reduces the number of lactic
acid bacteria in the intestine [59, 587].

A large number of probiotics have been developed abroad, including
both monoculture and associations of different strains [585, 587, 591, 637,
653]. In Sweden received a product that regulates the bacterial flora of the
intestines of animals for the prevention of enteritis, in England developed a
bacterial additive for silage, feed additives based on lactic acid cultures
«Biomax», «Laktabaky» and «Pronifer», in France - an immunological drug
restores the intestinal flora in gastric diseases, in Japan — «Toyotseriny,
which contains viable spores of Bacillustoyoi, which get into the intestine,
turn into bacteria that promote the development of lactobacilli, inhibiting
the reproduction of bacteria such as E. coli , in Hungary — «Lacto allows»
to reduce the incidence of young animals from 12.1 to 2.4% [376, 530, 591,
592, 621].

In our country, the development and testing of probiotic drugs in
various fields of animal husbandry. According to H. Chomakov [525],
the use of the drug "Anticolina" (combined prebiotic based on natural strains
of bacteria Lactobacil lusacidophilus and Streptococcus lactis, reduced the
negative effect of feed affected by micromycetes on the body of piglets 4-8
months of age.

In experiments conducted by O. Kryukov [206] on piglets during the
first two months of life, it was found that the use of spore-forming probiotic
additive can increase the percentage of preservation by 2.5%, feed
consumption per 1 kg of live weight gain of suckling piglets is reduced by
1.7%, compared with animals of the control group.

Thus, probiotics are a powerful tool that can significantly improve the
health status and production performance of pigs. An additional advantage
of probiotics is the positive effect on the physiological state and productivity
of animals, because probiotics are non-toxic and, unlike antibiotics, do not
provoke the emergence of resistant bacteria. Thus, both producers of
livestock products and consumers will benefit.

Given the above issues, we note that these functions of modern
enzyme preparations and probiotics and their impact on improving
production, economic and economic performance unequivocally prove the
reasonable need for their use in the technology of feeding pigs.
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SECTION 5.
BUSINESS - ASPECTS OF PIG PRODUCTION

The path of the agro-industrial complex to a market economy is
accompanied by a change in forms of ownership, privatization of
enterprises, privatization of property between specific owners. At the same
time, new production relations are beginning within enterprises based on the
personification of property and labor. However, at the initial stage the issues
of ensuring parity of interests of all owners and subjects of production and
economic units of the agro-industrial complex, in particular, in the meat
subcomplex, were not given enough attention.

As a result of the decline in agricultural production, a significant
number of processing enterprises declined. Hopes that the market will
automatically adjust economic relations in the right direction, put
everything in its proper place, proved futile. There is no doubt that society
will have to pay dearly for such carelessness. To somehow improve the
situation, it is necessary to strengthen the restructuring of industries and,
above all, to overcome the local monopoly position of food and processing
enterprises, to harmonize their activities with the interests of agricultural
producers [6, 14, 15, 45, 454].

Issues of intersectoral relations in the agro-industrial complex have
become extremely acute. There was an objective need for integration, in the
creation of integrated production formations in the meat subcomplex on the
basis of unification and mutual coordination of the interests of agricultural
producers, processors and trade. The main goal of this process should be to
overcome the downward trend in production and losses. The situation of
rural producers and processing enterprises in the domestic market remains
very tense. They are insufficiently protected in domestic markets.

There are a number of other factors that hinder the increase in the
competitiveness of domestic products. Wholesalers reached for cheaper
imported products and, as a result, processing companies began to
overstock. Lack of normal sales, high costs for energy-intensive equipment,
transport have led to the fact that manufacturers do not pay suppliers on
time, delay the payment of wages and taxes. The study of the processes of
corporatization and development of processing enterprises shows that in the
situation that is characteristic of the agricultural economy, there are very
few cases of improvement of their production and financial performance. In
most processing enterprises, the transition to market relations tends to
increase the consumption fund, reduce investment and increase prices. The
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growth rate of prices for final products usually exceeds the growth rate of
household income, which, along with a wide flow of imports, undermines
the economic foundations of both agricultural enterprises and processing
enterprises.

Thus, producers (agricultural enterprises and processing enterprises),
whose ultimate goal is a certain product, seek to separate in the management
of their economy in order to make a profit depending on the cost of their
labor and resources. That is, there is a departure from the social division of
labor, although it is known from economic theory that economic separation
gives the exchange a new character. It is carried out, as a rule, on the basis
of taking into account labor costs of producers. There is a commodity form
of production, commodity relations between producers. It follows that in
theoretical terms, production associations, as an integrative form of
involvement of disparate producers in the manufacture of a particular end
product, should be built on the basis;

. defined in the country division of labor;

. existing forms of ownership of the means of production;

.  Observance of socio-economic separation of producers;

. mutually agreed and mutually beneficial economic relations between
separate producers by exchange;

. exclusion of elements of spontaneity and anarchic nature.

The purpose of such an integrated production association is to make a
profit. In the conditions of integration, the profit is not individual, but
general, but in each case it is distributed among the participants of
integration on the basis of agreements and current legislation. A production
association can be in the form of corporate, cooperative or joint-stock
formations.

The primary link of associations are agricultural enterprises,
organizations (sales or supply), processing enterprises, organizations and
trade enterprises, research and production structures, financial and credit
institutions, farmers, entrepreneurs, subsidiary farms, etc. Each of the
members of the association acts as an independent producer and provides
the process of reproduction on the basis of independence and self-
sufficiency. The previously created forms of associations, which functioned
within the planning and distribution system, did not withstand the new
economic conditions and disintegrated mainly due to the disappearance of
economic conditions, which were a unifying element.

On the one hand, three unrelated sectors have been formed in
agriculture: collective agricultural enterprises (CAPS), created on the basis
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of reorganized collective farms and privatized state farms, with partial
restrictions on market turnover; peasant (farmer) farms; individual
subsidiary farms of the population. All production entities, without
experience, without market orientation and other economic conditions, did
not maintain production at the appropriate level, especially in the collective
sector. Although farming has some stability, the level of its production is
insufficient. Households, unencumbered by various circumstances, which
are inherent in the PCB are gradually expanding production

In theoretical terms, production associations, as an integration form of
involvement of disparate producers in the manufacture of a particular end
product, should be built on the basis of: defined in the country division of
labor; existing forms of ownership of the means of production; observance
of socio-economic separation of producers; mutually agreed and mutually
beneficial economic relations between separate producers by
exchange; exclusion of elements of spontaneity and anarchic nature. The
purpose of such an integrated production association is to make a profit.

In terms of integration, the profit is not individual but general, but in
each case is distributed among the participants in the integration on the basis
of agreements and applicable law. In the conditions of economic
liberalization, it was assumed that producers of primary raw materials, as
well as processing enterprises, would switch to a direct contractual system
(contracts). However, the contractual system of relations has not
developed. Mainly due to non-fulfillment by processing enterprises, which
at the same time perform the function of state procurers of agricultural
products, of their obligations under the contracts. Such a negative
phenomenon as untimely calculations has also spread. It is because of this
that agricultural enterprises have begun to show a reluctance to cooperate
with processors. And this under the conditions when processors had the
opportunity to buy agricultural products at higher prices for livestock and
poultry by an average of 14% against the actual price, which was formed
during sales through other channels. In such circumstances, both sides
lose. Agricultural enterprises, for which the livestock industries were the
basis of their stability and contributed to a more or less uniform flow of
money during the year, have practically lost money, and the livestock losses
are constantly increasing. In part, they sell meat products to commercial
entities at lower prices than those offered to them by meat processing plants,
but the latter are paid immediately in cash. Therefore, the formation of a
civilized food market did not take place. On the contrary, these relations
have significantly increased the criminalization of the agricultural
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market [6, 14, 15, 45, 454, 477].

The small intermediary structures that prevailed in the first stage of
trade liberalization gradually began to unite and dominate the markets,
displacing direct producers and maintaining high retail prices for meat and
other food products. Agricultural producers, trying to adapt to market
conditions on their own, began to create their own industrial base for
processing products. According to our estimates, every fourth or fifth
agricultural enterprise has one or another processing. However, two thirds
of them, having the capacity to process livestock and poultry, milk, grain,
sunflower seeds, due to lack of raw materials use them less than half. A
significant part of other farms (about half) have resorted to long-term
storage of their products, especially grain, sunflower seeds, and sell it in
small batches throughout the year.

The other side of this process is that against this background, the
economic situation of processing enterprises has significantly
deteriorated. Due to the lack of raw materials, they reduced production
volumes and, without exception, found themselves in a difficult financial
situation. Their technical level decreases. The competitiveness of food
products is lost. This was used by foreign companies and firms. They
initiated the import of food meat products at lower prices than for similar
domestic products.

Particularly in bricks imported meat was cheaper to domestic 10-
15%. Imported pork came to Ukraine on average at 1.5-2 US dollars per 1
kg, although in the domestic market of importing countries it was sold at 4
dollars, and in the US selected pork - at 5 - 6 dollars. per kg. In practice,
products were supplied at dumped prices, which harmed domestic
production and subsequently led to higher prices. Practically there was a
capture of the domestic market by all marketing laws: advertising, low
prices, good quality, loans, reduction of domestic production and the
tendency to a gradual increase in imports and prices [ 228, 253, 314, 454].

The state course taken at the previous stage to curtail domestic
production can be attributed to strategic mistakes, the social consequences
of which are still felt today. Under these circumstances, there was an
internal need for professional associations in the production structures. For
example, in districts (regions) of the state associations of farmers, joint-
stock companies, various kinds of agricultural firms, or associations like
Agroinkoma, «Land and People» and others are created. However, such
associations cannot be attributed to production. Some of them have a socio-
political nature, others perform the functions of agro-service for part of the
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crop. There are very few professional associations that would be focused on
the production of the final product, its implementation. It can be argued that
at this stage the idea of the need to create them has matured, and it must be
intensively implemented.

In the real economy, there are specific objective factors for the creation
of production associations. According to the current regulations, joint-stock
associations distribute profits on shares without taking into account the labor
costs of agriculture. The share of rural producers in the price of the final
product in 2000 compared to 1991 decreased by more than 2 times. Rural
producers did not receive real rights to manage privatized enterprises when
they received shares. The main obstacle to this is that the property of the
enterprise, valued in shares, is the property of its staff. The path to the
secondary issue leads to a violation of the legal rights of owners. There are
also a number of other reasons that stand in the way of coherence between
agricultural producers and processors.

Therefore, objectively, there is a need to return to the idea of forming
closed-loop associations that would work for the end result, from production
to implementation. It is not necessary to prove that such associations have
significant advantages:

. reduction of trade margins (which reach 30-40% of the price of
goods);

. production of more competitive products;

. distribution of profits in such associations throughout the
chain - production-processing - sales, taking into account the contribution
to the final result.

Thus, in the process of privatization, it is necessary that agriculture has
its share in the property of processing enterprises, depending on their
participation in the volume of work and services received from them. That
IS, agriculture should have a controlling stake in the property of processing
enterprises, and economic relations should be built by distributing profits
depending on the share of value in the selling price [14, 78, 114, 454, 479-
481].

Assessment of reform processes allows us to draw certain
conclusions. First: it is impossible to apply the standard criteria of reform to
the whole set of enterprises.

Second: the reform of large-scale collective and state-owned
enterprises is inevitable, because in the old forms they are mostly inefficient
and unpromising.

Third: reform isa qualitative change in the system of economic
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relations, which causes the growth of activity and interest of producers
based on the transformation of previous impersonal and inert property into
private (collective, group or personalized), able to significantly increase
productivity and payback.

The implementation of this is aimed at organizational strengthening of
the meat product subcomplex of Ukraine. In combination with state support,
it is possible to quickly increase production capacity, help improve the
supply of meat products to the population [6, 14, 15].

Forms of entrepreneurial activity. The main forms of entrepreneurial
activity are: sole proprietorships, business associations, cooperatives, joint
stock companies or corporations, joint ventures [6, 15, 454, 542].

Sole proprietorships are the property of one person or family, which is
fully responsible for its obligations to all the capital of the enterprise and all
its property. Sole proprietorships are the most common in market
economies, their share in the total number of enterprises is 60 - 80%. In
Germany, 90% of small and more than 50% of medium-sized enterprises
are sole proprietorships. The share of small business in the GDP of
developed countries is about 72%, and in Ukraine - 8%. Sole proprietorship
has both advantages and disadvantages.

Advantages of sole proprietorship:

1. Sole proprietorships are relatively easy to form, because there is no
bureaucratic red tape (in developed foreign countries) and costs for legal
services. In Ukraine, in September 1994, the «Regulations» [138],
were adopted, which provide for only three documents (previously up to 20
documents) for the right to open an enterprise. Thus, the registration body
Is obliged not later than in 5 days to register and hand over to the applicant
the certificate of the state registration. However, few people follow this
«Regulationy». To open a small business in Ukraine, you need to invest more
than $ 1,000; including In fact, in order to register a small business you need
to give bribes 10 - 100 times more than the official price and spend a few
months. Terrible bureaucracy, corruption, and difficult tax policies not only
hinder the development of entrepreneurship, but drive it into the shadow
economy. If in Poland there are 2.3 million small enterprises, in Italy - 3.5
million, in Ukraine - only 136 thousand.

2. In a sole proprietorship, the owner is his own master, the boss, who
Is free to act. The income of the enterprise depends first of all on its
work. Here is a strong spirit of entrepreneurship, an incentive for production
efficiency.

3. In small business a person tests himself, goes through a good school
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for big business. By the way. Henry Ford began by making (riveting) two
cars in 1903, winning a race, selling them, and founding a small firm in a
barn. The computer industry in the United States was started and developed
in California's Silicon Valley in garages.

4. The advantage of sole proprietorships and small businesses is that
here the organization of one job requires 7 - 10 times less money than a large
one.

Disadvantages of sole proprietorships:

1. With some exceptions, the financial resources of a sole proprietor
are insufficient for a firm to grow into a large enterprise. Here, financial
resources are limited by the company's income and some credit, as banks
are reluctant to give them loans, as they often go bankrupt.

2. The owner fully resolves all issues related to the operation of the
enterprise. He buys the means of production, manufactures and sells
products, advertises it, keeps records of costs and production results.

3. A significant disadvantage is that the sole owner is subject to
unlimited liability. This means that such companies risk not only the assets
of the company, but their personal property and their death or disability
is d at eliminating or curtailing production.

Business associations (partnerships). Partnership -is a form of
organization of production, when two or more persons agree among
themselves about the joint venture management. To do this, they combine
their funds, work, share risk, profits, losses.

Advantages of partnership:

1. Like sole proprietorship, a partnership is easy to organize by
concluding a written agreement.

2. A large number of partners allows you to achieve high specialization
in management.

3. It is possible to combine more funds, have more access to bank
credit.

4. Companies are taxed less than corporations.

Disadvantages of the partnership:

1. Sometimes there is an incompatibility of interests, uncoordinated
policies, inaction instead of decisive action.

2. The financial resources of partnerships are greater than sole
proprietorships, but may be insufficient for profitable production.

3. The duration of the partnership is  uncertain,
unforeseen. Withdrawal from the partnership of even one participant can
lead to its disintegration.
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4. Unlimited liability threatens the partnership as sole proprietorship,
because each partner is fully responsible for the results of the joint venture.

Partnerships have the following types: a) general partnership; b) a
limited liability company; c) limited partnership.

Full society. The members of a general partnership personally take
part in the affairs of the partnership and each of them bears full personal
responsibility for the obligations of the partnership not only with the amount
of invested capital, but also with all his property. Losses and profits are
distributed among the participants in proportion to the share of each of them
in the total assets of the firm. Each participant has the right to sign contracts
on behalf of the company.

Limited Liability Company. This is a form of pooling of capital, where
the participants are liable for the obligations of the firm only by their
contribution. The capital of the company is divided into shares, which are
distributed among the founders. The company does not issue shares, but
gives the founder a document on his contribution. The highest body here is
the meeting of shareholders. The board and its chairman (director) are
elected for the current management. One of the forms of limited liability
company is an additional liability company. Here, participants can be liable
in 2 - 3 times the size of the share and their property.

Limited partnerships. This is a form in which some participants (full
partners) are fully responsible for the company as their contribution and all
their property, and others (commanders) are responsible only for their
contribution.

Cooperative societies - these are associations where the size of the unit
contributed the same for all participants and the number of members of the
cooperative may vary. There are production, credit, sales, procurement, etc.

Joint-stock companies (corporations) are a legal form of business
where ownership is joint, anonymous. The corporation, as well as other
types of enterprises, can be engaged in any kind of activity: to buy, make
and sell production, to take and give the credit, etc. The joint-stock company
Issues shares, which are a bearer document. Shares are of two types: a)
preferred; b) ordinary, Preferred share - provides a guaranteed income, but
does not give the right to vote at the meeting of shareholders. Ordinary
share - gives the right to vote and dividends, the amount of which depends
on the company's profits. Shares are listed on the Stock Exchange and can
move freely from one person to another. The liability of depositors
(shareholders) for the obligations of the firm is limited only by the amount
paid per share. The income is paid to the shareholder for each share in the

53



form of a dividend. Its size depends on the company's profits. The supreme
body of a joint-stock company is the meeting of shareholders. However, the
Supervisory Board is also elected, the executive director, who is responsible
for all his property for the company's losses. The director is hired on a
competitive basis. He works under a contract and receives a salary that can
be several times higher than the salary of the country's president. In addition
to the salary, the president of the company must receive bonuses (part of the
company's income). Corporations exist in all countries.

Advantages of the corporation:

1. Corporation - is the most effective form of raising capital. This is
achieved through the securities market. The members of the corporation
receive income even without participating in the management. They can be
members of many corporations, which dispels risk. This is a profitable
investment. The corporation has relatively easy access to credit. Banks are
willing to cooperate with them because they receive income from them.

2. The second advantage of the corporation is limited liability: a
member of the corporation risks only the amount paid for the
shares. Creditors can only sue a corporation as a legal entity, but not
individual partners.

3. Thanks to its privileges in raising funds, the corporation can easily
expand production, introduce new technology. If in a sole proprietorship the
owner is forced to deal with all issues related to the organization of
production and sales, the corporation has the opportunity to hire
professionals - professionals for each activity (accountants, engineers,
technologists, etc.), which is the key to efficiency. production.

4. Since a corporation is a legal entity, it can exist independently of its
owners. In a partnership, the exit or death of at least one partner leads to the
termination of the partnership. In such cases, the corporation is retained
because the shares may pass from the hands of some to the hands of other
owners. In this regard, the corporation, if not eternal, then a long-term firm.

Thus, the advantages of the corporation are undeniable, although it has
a number of disadvantages:

1. Registration of the corporation's charter requires some time and
money for legal services.

2. There are opportunities for abuse, use of official position for useful
purposes, issue and sale of securities that have no value. However, this is
only an opportunity, not the nature of corporations.

3. The disadvantage of corporations is that there is a double taxation:
profit and dividend.
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4. In contrast to personal and partner property, where the owners
themselves dispose of their property, exercise control, in corporations,
participants are deprived of this opportunity. Most shareholders are
deprived of the opportunity to vote in resolving certain issues, as they may
be far from the corporation. Heads of corporations may be interested in one
(increasing their salaries, most of the hit its profits to expand production),
while shareholders - in big dividends.

5. Joint ventures (joint ventures) are created in the form of companies
for the implementation of special projects and their activities are limited by
the success or failure of this project [6, 14, 15, 138, 360, 393, 397, 414, 430,
454, 470, 542, 547].
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SECTION 6.
MANAGEMENT AND MARKETING IN INDUSTRIAL PIG
BREEDING

The concept of «managementy and the need to manage
organizations and pits. To define the activity of coordinating the work of
people in practice, different concepts are used: management, administration,
administration, etc.

Management is the most general concept. It applies to a wide range of
various objects, phenomena and processes, such as: technical systems,
economic systems, social systems, government systems and more.

Management is a concept that is used mainly to describe the
management processes of business organizations (enterprises).

Administration - applies to the management of government agencies
or to denote the management processes of the management of the enterprise.

Management - applies to the art of a person (manager) to influence the
behavior and motives of subordinates in order to achieve the goals of the
organization.

Therefore, to understand the essence of the category of "management"”,
we must first find out that this is an organization that aims its activity and
why any organization should operate.

By definition, Charles Bernard: «An Organization - a group of people
whose activities are consciously coordinated to achieve a common goal or
common goalsy.

All organizations have common characteristics for them.

All organizations use the four basic types of resources: human
resources; financial  resources; physical resources (raw materials,
equipment, etc.); information resources.

Any organization with an open system. The resources that the
organization uses to produce products (services), it takes away from the
environment. In turn, the products produced by the body and the
organization are also sold in the environment. Thus, the organization can
exist only in interaction with the environment. This means that any real
organization is an open system.

Division of labor in the organization. Even if two people work
together to achieve a common goal, they must divide the work among
themselves.

The division of general work in the organization into its constituent
parts is called the horizontal division of labor. The result of the horizontal

56



division of labor is the formation of separate units of the organization
(departments, shops, industries, sections, etc.).

Because the work in the organization is divided between individual
departments and performers, someone has to coordinate their activities. As
a result, there is an objective need for the so-called vertical division of labor,
that is, for activities of coordinate the work of units and individual
performers within the units.

Activities to coordinate the work of others in a broad sense and is the
essence of managing the organization.

Thus, the need for management objectively arises due to the horizontal
and vertical division of labor in the organization. Since the division of labor
IS a common characteristic of any organization, all organizations need
management.

The global goal of any organization is to achieve success. What is
success? An organization is considered successful when it achieves its goals.
The components of success are:

a) survival, that is the possibility of living as long as possible;
b) effectiveness and efficiency.

To be successful in the long run, to survive and achieve its goals, an
organization must be both effective and efficient.

According to P. Drucker, efficiency is a consequence of the right
things being done; and efficiency is a consequence of the fact that these
same things are created correctly. The first and second are equally
important.

If the purpose of the organization is chosen correctly, it means that the
organization satisfies certain important actually existing needs (things are
created that are in demand). Effectiveness in this sense is something
imperceptible (to the touch), invisible. Efficiency, on the other hand, can be
measured and quantified. The relative efficiency of the organization is
called productivity and is measured as the ratio of the cost of all exits from
the organization and the cost of all inputs to the organization.

Management is an extremely broad and multidimensional concept. In
order to better understand its essence, it is necessary to look at it from both
sides.

Etymologically, management comes from the Latin word "manus" -
hand. Originally, the word meant the ability to carefully maintain domestic
households at households, skillfully own means of labor, deftly work. With
the advent of many types of work, with the deepening of specialization,
there was a need for activities that linked the work of many individual

57



performers. Accordingly, the transformed and the concept of «App same
moment». This word has absorbed all the numerous requirements for
management as a science, art of business and style of work.

Modern Oxford English Dictionary interprets pony tcha
«managementy is not clear, namely:

. Management is a way, a manner of communication with people;

. Management - it is the ability and administrative skills to organize the
effective work of the organization;

. management is power and the art of management;

. management - is the governing bodies, administrative units,
subdivisions and li.

In a broad sense, management is at the same time a system of scientific
knowledge, art and experience embodied in the activities of professional
managers to achieve the goals of the organization through the use of work,
intelligence and motives of other people. All managers, regardless of the
function they perform, the position they hold, the industry in which they
work, have something in common. It is this common, common to the
activities of all managers and is the foundation of the science of
management, forms its foundations.

It should be noted that knowledge of the theoretical foundations of
management is not enough to ensure the effective functioning of an
organization. «Anyone who diagnoses from a book or tries to manage by
memorizing the principles of management is seldom successful».

It is known that all other things being equal, the end result of different
leaders is not the same. Attempts to explain this by scientific methods do
not and cannot give results. There is always something in management that
cannot be quantified and is called the art of management. However, this does
not mean that management is carried out spontaneously, spontaneously, that
the manager relies only on luck, intuition, personal experience. The art of
management is the ability of the manager-practitioner to adapt the
achievements of management science to the peculiarities of their own
nature; features of subordinates: features of the relevant business area.

Thus, the science and art of management do not exclude, but
complement each other. The art of management is always based on scientific
knowledge, which is its basis.

In a narrow pragmatic sense, the essence of management is best
perceived from the standpoint of a systems approach.

The job of managers is to combine and coordinate the use of these
resources to achieve the goals (elements of the organization). How do
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managers achieve this?

They do this in the process of performing four main management

functions:

1) planning;

2) organizations;
3) management;
4) control.

Thus, in a narrow sense, management is the process of planning,
organizing, managing and controlling organizational resources to
effectively and efficiently achieve the goals of the organization.

These management functions are performed in a certain sequence,
which forms the concept of management cycle.

It should be noted that this approach to understanding the management
cycle does not mean that the management process is discrete (Monday -
planning, Tuesday - organization, etc.). In reality, the manager's work
constantly combines all these management functions.

Management as a type of professional activity. Management is often
seen as a type of professional activity. Since u and tollgates perspective for
understanding the essence of management is important to know who the
managers and how their activities are different from the activities of other
workers.

. Director, group leader, boss, manager - all these words denote
positions. People who hold these positions can be united by the general
concept of "manager", as it is possible to identify the following common
features of their activities:

. the manager manages the work of one or more employees of the
organization;

. the manager manages part or all of the organization in which he works;
. manager receives certain powers and takes within those full
of at weighed decisions that will have consequences for other workers.

Any organization can be considered as a system, that is a set of
interconnected elements. Any organization is also an open system. This
means that it can only exist if it exchanges matter, energy and information
with its external environment.

The main components of the internal environment of the organization
include: production, research and development, technology, raw materials,
materials, finance, employees and more.

The main components of the internal environment of the organization
include: production, research and development, technology, raw materials,
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materials, finance, employees and more.

The external environment of direct influence includes suppliers,
consumers, competitors and other economic partners (for example a banks).

External environment for advocacy includes: eco including any social,
political, legal, technological, environmental, and international and Mr. Al
components.

All these are the components that the manager has to deal with.
Accordingly, there are the following areas of management: production
management, financial management, personnel management, research and
development management, financial accounting, marketing, general
administration.

The manager can: 1) manage any of them (or part of it); 2) manage
several at once; 3) manage the entire organization as a whole. With a lying
down on how many components (areas) organization manages manager,
there are three levels of management: upper, middle, lower.

A small group of key executives of the organization belongs to the
highest level. These are the president (director), vice presidents (deputies),
the chief executive officer.

At the highest level of management, the mission is formulated and
organizational goals are set, the overall corporate strategy and main tasks
for its implementation are determined, decisions are made on entering new
markets, launching new products, attracting investments, research and
development, etc.

The middle level of management is responsible for the development
and implementation of operational plans and procedures for the
implementation of those decisions that were made by senior management of
the organization. Middle managers have a fairly wide margin of
appreciation for the implementation of plans. They, for example,
independently determine: how many new employees need to be hired; what
new equipment to buy; how to use the media for advertising, etc. This layer
includes managers - heads of production and functional units of the
organization.

Lower-level managers coordinate the activities of operational
executors. This category includes, in particular, heads of sectors, groups,
foremen, foremen, etc.

Senior managers of the organization develop a strategy, middle ones
develop plans for its implementation, and lower - are responsible for the
specific work performed in accordance with these plans.

The formal authority that managers receive in an organization

60



determines the appropriate status of the manager. This status, in turn,
determines the nature of interpersonal relationships of the manager: with his
superiors; with employees of different ranks; with subordinates. Such
interpersonal relationships, on the other hand, provide the manager with the
information he needs to make decisions.

For the successful functioning of the market of pig products it is
necessary to draw the attention of managers and all employees of specialized
enterprises in the field of pig production to meet the needs of consumers,
make a profit, introduce new forms and methods of work in a competitive
environment.

These requirements are met by the management in pig breeding, the
main functions of which are:

- Strategic management and production planning and sale of pig
products, increasing its competitiveness, studying market conditions and
day-to-day management of specialized livestock enterprises.

- Marketing management, aimed at achieving the desired sales of
pig products on the market and the impact on the level and nature of
demand for livestock products, implementation of measures designed to
establish, strengthen and maintain profitable relationships with
customers in order to maximize profits, growth sales of pig products.

- The innovative function of management in pig breeding is to
introduce advanced methods of reproduction of the herd, the use of the
most effective methods of breeding (industrial crossing and
hybridization), new schemes for feeding pigs. However, this
management function involves the development and implementation of a
new range of pig products.

The application of management in pig breeding provides:

- strengthening the company's position in the market;

- increasing labor productivity and on this basis the efficiency of pig
production;

- avoidance of financial risks in market conditions. After all, in market
competition it is not so important to make a profit, it is important to create
the conditions necessary for the further successful operation of the
enterprise;

- reducing the level of social tension in the enterprise.

Thus, properly established and effective management in pig breeding
creates a holistic integrated management system that ensures the stability of
development and high competitiveness of specialized livestock enterprises
of various forms of ownership [360, 430, 454, 470, 542, 547].
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The essence, concepts and causes of marketing. The transition of
Ukraine's economy to market relations requires the most complete and
active application of such a relatively new method for us as marketing.

Until recently, the word "marketing™ could be heard only in a narrow
circle of experts from foreign markets. Now it is increasingly heard in the
discussions of businessmen, economists, business people who are engaged
in entrepreneurial activities and who are looking for a way to make a profit
based on market observation and forecasting, demand study, strategy
development and tactics of the market. Some companies have already
started to form special marketing services.

Consider first the meaning of the word «marketingy. It is derived from
the English word "market”, which translated into Ukrainian means
«market». In general, marketing covers everything related to working in the
market.

In world practice, marketing did not appear immediately. It is the
result of many years of evolution of entrepreneurs' views on their activities
and the market, as well as the result of the scientific and technological
revolution, which provided, on the one hand, the largest range of goods, and
on the other - exceptionally high rate of recovery.

As a product of a market economy, marketing was formed at the turn
of the XIX-XX centuries, first in the United States and then in England,
France, Germany in response to consumer demand. During this period,
production opportunities have expanded and the position of producers in the
market has sharply deteriorated, competition has intensified.

As a result, there was a doctrine called marketing. Since its inception,
it has undergone a great evolution in its development. This is due to the
constant complexity of the market as a result of accelerating the pace of
scientific and technological progress, as well as the successful development
of communications, as they open up opportunities to respond flexibly to
changing consumer demands and market fluctuations.

With these and many other reasons the concept of marketing
fasting and pray changed. Currently, there are more than 2,000
interpretations of the concept of «marketing» in the world, each of which
characterizes one or another of its aspects, or gives a comprehensive
description.

In the traditional, classical concept, marketing refers to the
entrepreneurial activity that controls the movement of goods and services
from producer to consumer, or the social process by which demand for
goods and services is projected, expanded, and met through their
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development, receipt, and sale.

As you can see, the main thing in marketing is the movement of goods
and services. This emphasizes the role of trade and sales channels, taking
into account the importance of mutual benefit of buyers and sellers, as well
as the role of government agencies and various social groups. In addition,
this meaning clarifies the concept of marketing, reducing its role to the
receipt of only goods and services, despite the fact that its objects may be
ideas, people, organizations, individual territories, etc.

Therefore, the value formulated by the American Marketing
Association (AMA) corresponds to a wider range. «Marketing is the process
of planning and solving problems, pricing, obtaining and implementing
ideas, goods and services through exchange that meets the goals of
individuals and organizationsy.

J.E. Evans and B. Berman give a similar concept of marketing to the
AMA, but shorter: «Marketing is the formation, management and
satisfaction of demand for goods, services, organizations, people, territories
and ideas through exchange». Currently, there are significant differences in
approaches to the meaning of marketing.

The main in any sense of marketing should be consumer orientation,
because in market conditions, any organization can only achieve its goals
when consumer demand is best met. And for this it is necessary to anticipate,
forecast demand, constantly studying the market, consumed products,
manage this demand, including stimulating demand and regulation; to meet
demand not only by improving the consumer properties of the product, but
also to ensure its proper functioning throughout the period of consumption.
In this regard, marketing can be considered in the full sense of the word as
a philosophy of production, which is fully subject to market conditions and
requirements, which are in constant dynamic development, taking into
account a wide range of economic, political, scientific, technical and social
factors. No wonder most foreign entrepreneurs understand marketing as a
business philosophy.

Thus, the main thing in marketing is its target orientation to the
consumer. Therefore, companies that work on the concept of marketing
should be guided by the rule: to produce only what will be sold in
the market, and not to impose on him non-performing products that do not
use pop and volume.

Basic principles and methods of marketing. Marketing is an activity
that is based on the implementation of objective laws. Marketing has its own
basic laws and patterns. In addition to laws and patterns, marketing has basic
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principles, mainly general rules and regulations that must be followed. They
reflect the essence of marketing and are as follows:

* the need for complete and reliable information about the external
conditions of the organization;

 adaptation of production to market conditions, requirements of
potential buyers with simultaneous purposeful influence on them;

* production based on accurate knowledge of customer requirements,
market situation and real capabilities of the enterprise;

« effective sale of products and services on the common market in the
planned conditions and on time;

« ensuring the future effectiveness (profit) of production and
commercial activities of the enterprise, it’s focus not on today's but on the
long-term result of marketing activities of the enterprise, which involves a
constant synthesis of scientific and technical ideas and developments to
prepare products of market novelty;

* unity of strategy and tactics of active adaptation to the requirements
of potential buyers with short-term purposeful influence on them, on
demand and the market for control over the sphere of sales of products
(services).

In accordance with the above principles of marketing activities is that:

- analysis of the external (in relation to the enterprise) state;

- consumer analysis;

- study of existing and planning of future goods;

- planning of turnover and sale of products (services);

- ensuring the formation of demand and sales promotion of products
(services);

- ensuring pricing policy;

- accounting for technical and social standards of the importing
country;

- management of marketing activities as a system.

The marketing processes. Marketing is not a simple process, but a
complex complex activity carried out in this way. Marketing begins with the
study of the market, as a result of which it is established which products are
in demand, that is products the consumer would like to have, in what
quantity and with what consumer qualities.

In the future, the work is transferred to the company, which explores
the possibilities of production of such products, namely: the possibility of
manufacturing these products, logistics system, the necessary financial
resources, the conditions of their use, etc.
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After establishing the possibility of manufacturing products at the
enterprise begins the process of planning its production, which is carried out
as a result of comprehensive targeted programs, called marketing programs.
These programs reflect not only the type and volume of products produced,
but also planned activities related to customer information about the
products (advertising, distribution, sales, sales promotion, etc.).

Thus, the marketing process is that marketing activities begin with the
market and end there. Moreover, the work on the market does not end after
the sale of products, but continues in the period after sales service.

Types of marketing. As you can see, marketing focuses production on
the maximum satisfaction of demand, and this actual market demand may
be in many countries. The task of a marketing-oriented enterprise is to
manage market demand and influence it.

Depending on the nature and characteristics of existing or desired
demand, the following types of marketing are distinguished:

1. Demand is negative, it’s for a number of reasons (propaganda, social
idea, etc.) a number of buyers refuse to consume certain types of products.
The task of marketing is to establish demand. This type of marketing is
called conversion.

2. There is no demand, it’s the buyer is indifferent to the product. The
task of marketing - to stimulate demand, disseminate information about the
product, update demand. Such marketing is called stimulating.

3. Potential demand, it’s when the consumer has a demand for goods
that are not for sale and in the project. The task of marketing is to turn
potential demand into real, it’s there is an evolving marketing.

4. Demand for products is there, but it is declining and if no action is
taken, it will disappear. The task of marketing is to update the demand. This
type of marketing is called remarketing.

5. Demand for goods and services is sufficient, but it fluctuates. The
task of marketing - to stabilize, equalize demand, which can be achieved
through prices, advertising, stocks. Such demand is called fluctuating
demand, and marketing - synchromarketing.

6. The most successful case when demand meets supply. The task of
marketing - in maintaining the achieved level of demand, in its stabilization.
Such demand is called complete, and marketing - auxiliary.

7. Demand is excessive, it’s when some products are very popular, and
satisfaction with them is sharply insufficient. The task of marketing is to
develop methods that reduce demand. This can be price regulation, cessation
of sales incentives and more. Such demand is called extraordinary, and
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marketing - where marketing.

8. Irrational demand was formed, ie the demand for irrational goods,
ticklish from the point of view of the economy (vodka, tobacco, etc.). The
task of marketing is to develop measures that eliminate or at least reduce
demand. This type of market demand is called irrational, and marketing -
anti-marketing.

Marketing system. In a consolidated form, the marketing system
includes:

1. Enterprise-manufacturer of products, the function of which includes
production.

2. Enterprise-supplier, whose function is to provide the necessary
resources for production. It is better for the manufacturer, if there is an
opportunity to use resources from different industries, then the supplier
competes. If resources are scarce, then manufacturers have to compete.

3. The market. This is the place where supply and demand meet, the
buyer and the seller, where goods are exchanged for money, where the end
result of marketing is revealed.

4. Mediator. These are organizations or people involved in exchanging
goods, providing communications, insurance, marking goods, identifying
markets, etc. These include transport, warehouses, wholesalers and
individual traders, and in foreign markets - sales agents, brokers, consignors,
credit institutions and more.

5. Competitors. These are enterprises (associations) that produce
similar products (services). Distinguish functional competition, when
different products can perform the same function; species (for example,
electric or mechanical feed cutter); intercompany, when products of the
same type are produced, but at different enterprises. Competitors are usually
associated with all of the above subsystems.

Finally, the marketing system includes an internal area, which means
a clearly defined group of people who show real or potential interest in the
company and can have a great influence on it.

Among them there are organizations or people:

- whose interests in principle coincide with the interests of the
enterprise (banks, stock exchanges, financial departments, etc.);

- who may not show interest in the enterprise, but the enterprise is
interested in their interest (mass media, information commercial
publications, etc.);

- who are interested in the company, but in which the company is not
very interested (consumer organizations, the mass buyer, the legislature,
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etc.).

All this together, with all the mutual benefits, is called a marketing
system.

Particular attention should be paid to marketing specialists engaged in
the sale of pig products to ensure that pig products meet quality standards,
according to which they are divided into six categories of fatness.

The division by categories is based on: live weight, fat thickness, age
of pigs and more.

Meat and bacon pork is in a great demand.

You should also pay attention to the by-products of pork processing.
Recently, widely used medical and biological drugs made from various
organs and tissues of pigs.

In breeding farms (breeding plants, breeding breeders) it is advisable
to create a marketing service, the main function of which is: analysis of
opportunity costs for growing high-quality breeding young; market
conditions.

The most effective selling price of breeding young is determined
primarily by its quality (elite-record, elite), genotype and well-defined time
and period of sale [157, 360, 404, 430, 454, 470, 529, 542, 547].
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SECTION 7.
TECHNOLOGICAL SYSTEMS OF MANAGEMENT OF
INNOVATIVE SOLUTIONS IN PRODUCTION SHOPS OF
MODERN PIG COMPLEXES

7.1. Management of technological innovative solutions in the shop
of reproduction and farrowing.

7.1.1. Development and implementation of technological
innovative solutions in the reproduction shop. In solving the problem of
raising livestock, the main role belongs to the rational system of keeping
farm animals. We are talking about the use of a number of systems, methods
and techniques of keeping, which would increase productivity, resistance of
animals to various diseases and at the same time were the most cost-
effective, means, use of land, equipment, premises, etc. [369, 372, 430, 518].

According to V.P. Rybalko (2006), the characteristic features of pig
enterprises should be as follows: flow production, high technical security,
full mechanization and automation of processes, keeping animals in
conditions of limited movement, the formation of homogeneous,
standardized sex and age groups, high requirements to the quality of rations
and their completeness, the creation of optimal parameters of the
microclimate for each production group, knowledge and strict adherence to
production technology [390].

The most difficult and least solved issue in pork production is the
organization of reproduction of the herd, namely the organization of
technology for keeping sows. Opinions of many scientists about the
methods and systems of keeping single and pregnant sows in the breeding
area are very contradictory. The most controversial is the size of groups, the
need for active exercise, the use of walking or non-walking content, group
or individual, the choice of type of easel equipment, there is no consensus
on the issue of keeping queens in different physiological periods [350, 373,
518].

Today, domestic and foreign industry produces a very wide range of
easel equipment for individual keeping of sows in idle and pregnant periods.
The presented equipment has certain design and ergonomic features, differs
in cost and features of installation, etc. [350, 426, 427]. In the process of
practical operation of this easel equipment on pork production complexes
there were differences in the productivity of sows, which necessitates the
study of the impact of different types of machines for keeping
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single, conditionally pregnant and pregnant sows on their reproductive
qualities.

Therefore, taking into account the above information, as well as based
on the results of our previous studies, which established the advantage of
the individual method of keeping sows on their reproductive qualities, there
Is a production need to study the impact of the type of machine for individual
sows in the idle period. from the moment of steaming and within 30 days)
on their reproductive qualities, in the context of two farms for the production
of pork on an industrial basis.

Data of the results of research on the study of fertility and prolapse of
sows of experimental groups under different breeding methods and
conditions of use for their maintenance of different design of individual
machines (Fig.7.1,7.2) in the «Agrofirm «Mig-Service-Agro» Of
the NikoI“aev region are given in table 7.1.
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Fig. 7 .1. Machine for keeping single and conditionally pregnant sows
«type Ne 1»

It is noted that animals of the same combinations, which were formed
on the principle of analogues, differed in terms of fertility and
emptiness. Sows of each of the presented breeds reacted differently to the
content in machines of different design. Thus, observations showed that
sows of large white breed mostly did not respond to keeping in different
machines, in contrast to sows of intrabreed type of Duroc breed of Ukrainian
selection «Stepovy», and sows of Landrace breed occupied an intermediate
position. However, it was probably found that keeping sows in the idle
period and the period of conditional gestation in machines «type Ne 1» had
a worse effect on fertility and idleness.
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Fig. 7 .2. The machine for the maintenance of single and conditionally
pregnant sows «type 2»

To study and confirm the strength of the influence of factors (type of
machine design, genotype) on the studied trait (fertility and emptiness
indicators) we conducted a two-factor analysis of variance (Table 7.2; 7.3;
7.5; 7.6) using G. Scheffe's model [536].

Table 7 .1
Indicators of fertility and thinness of sows depending on the type of
machine for individual keeping and genotype in the conditions

«Mig-Service-Agro» Agricultural Firm, X £S5

A Breed
rou Indicator
g of P SOWS boar fertility, % Indoor rate,%
animals
Control groups (machine Nel), (n = 30)
I DUSS DUSS 78.0+2.10 22.0+0.30
II WB (ZS) DUSS 76.6 £2.20 23.4+0.32

I DUSS WB (ZS) 77.2 +3.14 22.8 +0.44

v L (FS) DUSS 75.2+3.30 24.8 £0.50

Vv DUSS L (FS) 76.1 +£2.86 23.9+0.32

On average by groups 76.6 +2.20 23.4 4 0.44
Experimental groups (machine Ne2), (n = 30)

VI DUSS DUSS 83.3 +2.68 16.7+ 032"
VII WB (ZS) DUSS 81.6 +2.80 184+ 020"
VIII DUSS WB (ZS) 84.1+3.42 15.9+0.30™

IX L (FS) DUSS 81.4 +3.00 18.6 £ 0.44™"

X DUSS L (FS) 84.2 £3.60 15.8+0.26™"

On average by groups 829+2.10" 17.1+0.30™"

Analysis of the dependence of sow fertility on the studied type of
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machine design and genotype shows that this trait has a dependence on the
first factor at 3.77% (P> 0.95) and less on the genotype - 0.33%, while the
interaction of both evaluated factors is much lower than the actual factors
themselves - 0.12% (Table 7 .2).
Table 7.2
Influence of machine type for individual sow keeping and genotype on
fertility rates

The strength of the influence of factors on the percentage of fertility
Factor SS df MS F p n?, %
Machine type (A) 2976,75 1 2976,75| 11,42382 | 0.001 | 3.77
Genotype (B) 258,18 4 64,545 | 0.247703 | 0.911 | 0.33
A xB 94.5 4 23,625 | 0.090665 | 0.985 | 0.12
Residual 75566.46 | 290 |260,574 - - 4.22
General 78895,89 | 299 - - - -

Therefore, we state that to increase the fertility of sows, not taking into
account their pedigree, it is more appropriate to use machines «type Ne 2.

According to Table 7.3, the type of machine is likely to affect the rate
of idleness and the strength of the influence of factor A is 67.63%, while the
strength of the genotype and the interaction of both assessed factors is 5.87
and 2.15%, respectively.

Table 7.3
Influence of machine type for individual sows and genotype on
idleness
The strength of the influence of factors on the percentage of idleness

Factor SS df MS F p n2, %
Machine type (A) 2976,75| 1 |2976,75|805,3977 | 0.000 | 67.63
Genotype (B) 258,18 4 64,545 | 17.46347 | 0.000 | 5.87
A xB 94.5 4 23,625 |6,392045 | 0.000 | 2.15
Residual 1071,84| 290 | 3,696 - - 75.65

General 4401,27 | 299 - - - -

Given the probable influence of genotype on the rate of emptiness, it
should be noted that in terms of experimental groups the least value of this
indicator were sows of the eighth experimental group - 15.9% (maternal
form - intrabreed type of Duroc breed «Stepovy», paternal form - large white
breed of foreign selection) , and the greatest value of this indicator was
characterized by the uterus of Landrace breed of French selection in
combination with boars of intrabreed type «DUSS» - 18.6%.

Methodologically similar studies were conducted in the farm «Tavria
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pigs» Skadovsk district of Kherson region using similar easel equipment for
individual keeping sows in the idle period and gestation period, but other
genotypes.

According to the analysis of table 7.4, a similar trend with previous
similar studies, but in another farm, the advantage of the experimental
groups of animals in terms of fertility when kept in machines Ne2. The
average group fertility rate of the experimental groups was — 83.5%, which
IS 7.9% more than the analogues of the control groups (P> 0.95).

Table 7.4
Indicators of fertility and thinness of sows depending on the type of
machine for individual keeping and genotype in the conditions

LLC «Tavrian pigs», **5

A Breed _ _
group Indicator Indicator
of SOWS boar fertility, % idleness, %
animals
Control groups (machine Ne 1), (n =25)

I WL WL 784 +2.15 21.6+0.32

11 UM UM 74.1 +£2.54 25.9+0.20

i L L 75.0+1.92 25.0+0.44

Y DUSS P 734 +2.17 26.6 +0.20

V (WL x L) P 77.6 + 2.46 22.4+022

VI (UM x L) P 75.3 £ 2.38 247+ 0.30

On average by groups 75.6 £2.27 244 +0.50

Experimental groups (machine Ne 2), (n =25

VI WL WL 84.6 +1.80 15.4+0.40 ~
VIl UM UM 80.5 + 2.50 19.5+0.26
IX L L 84.8+232" 152+0.48
X DUSS P 79.4+2.10 20.6 +0.22 ~
Xl (WL x L) P 86.0 + 1.80 14.0 £ 0.24
Xl (UM x L) P 85.7+2.00 143 +0.28 ~
On average by groups 83.5+2.62" 16.5+0.42

The difference can be explained by the fact that when keeping sows in
machines Ne2, it was more convenient to carry out insemination operations
(created better conditions for stimulation of sows), vaccination and
examination with ultrasound scanners. The absence of pipes above the sow,
the design of the rear doors in the machines Ne 2, in contrast to the machines
Ne 1, facilitated access to the sow, zootechnical and veterinary staff,
respectively, they gave less stress to animals.
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The design features of the machines Ne 2 (experimental group)
allowed to spend less time and effort of the staff on setting and grazing
sows. Thus, as according to design machines number 1 and number 2 in and
out of sows going through the back door, then using machines number one
animal over injured more exposed to physical impact staff, all of it, in turn,
affected the performance of reproductive qualities of sows.

Also, due to the greater height from the floor to the edge of the
machine Ne 2 (184 mm) sows were brought to their feet faster, without
undue effort during feeding and exposure to various types of stimuli, in
contrast to keeping in machines Ne 1.

It should be noted that there were quite high rates of fertility in the
studied economy in two-breed queens of large white x landrace and
Ukrainian meat X landrace in combination with pietren boars: 86.0 and
85.7%, respectively, which probably prevails analogues of control groups
(P> 0.95; 0.99).

According to the results of research it is established that the
dependence of the fertility rate of sows in the conditions of LLC «Tavria
pigs» on the studied type of machine design, has a dependence on the first
factor at 11.39% (P> 0.95) and less on the genotype - 3.05%, while the
interaction of both estimated factors is much lower than the factors
themselves - 0.58% (Table 7.5).

Table 7.5
Influence of machine type for individual sow keeping and genotype on
fertility rates

The strength of the influence of factors on the percentage of fertility
Factor SS df MS F p n2,%
Machine type (A) 4641.3 1 4641.3 | 38,606 |0.0000| 11.39
Genotype (B) 1243.7 5 248.73 | 2,069 [0.0693| 3.05
A xB 235.7 5 47,133 | 0.392 [0.8541| 0.58
Residual 34624.7 | 288 | 120.22 - - 84.98
General 40745.3 | 299 - - - -

The results of the research are presented in Table 7.6, proving that the
type of machine, genotype and interaction of both evaluated factors
probably affects the rate of idleness and the strength of the influence of the
presented factors is 68.11%; 18.25 and 3.46%, respectively.
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Table 7 .6
Influence of machine type for individual sows and genotype on

idleness
The strength of the influence of factors on the percentage of idleness

Factor SS df MS F p 72, %
Machine type (A) 4641.3 1 4641.3 | 1925,864 | 0.0000 | 68.11
Genotype (B) 1243.7 5 248.73 | 103,209 | 0.0000 | 18.25
A xB 235.7 5 47,133 | 19,557 |0.0000| 3.46
Residual 694.1 288 2.41 - - 89.82
General 6814.7 | 299 - - - -

Comparing the indicators of thinness of sows of different genotypes in
terms of farms, we note that the impact of the type of machine was almost
the same and was in terms of agricultural production cooperative Agrofirm
«Mig-Service-Agro» - 67.63%, and in a limited liability company «Tavrian
pigs»- 68.11%.

The presented genotypes of sows of the breeding farm «Mig-Service-
Agro» had a greater effect on the rate of idleness (18.25%) than the genotype
of sows of the breeding plant LLC «Tavria pigs» (5.87%), the combined
influence of factors in terms of farms in which the study was conducted was
- 2.15% and 3.46% respectively.

Given the above results, it can be reliably stated that at the same cost
of the presented machines (1548 UAH, price in 2015) for individual
maintenance of sows in the idle period and during the period of conditional
gestation it is more appropriate to install machines of the second type (see
Fig. 7.2), which was confirmed experimentally.

Data on the basis of research on reproductive qualities of sows of
experimental groups under conditions of use for their maintenance (idle and
conditional periods) of different design of individual machines in the
conditions of LLC Agrofirm «Mig-Service-Agro» of the Nikolaev area are
given in table 7.7,

The types of machines used to keep the sows of the experimental
groups in the idle period and in the period of conditional gestation, probably
did not affect the total number of piglets at birth. The birth of dead piglets
took place in animals of both groups, but more of them were in sows, which
in the idle period and in the period of conditional gestation were kept in
machines Ne 1 (control group) and was - 7.3%, which is 1% more than the
experimental groups kept in machines Ne 2. A lower percentage of stillborn
piglets (6.3%) caused a higher value of fertility in sows of experimental
groups - 10.7 goals, which is 7% more than analogues of control groups
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(P>0.95), taking into account the average for the groups.

Table 7.7
Indicators of reproductive qualities of sows depending on the type of

machine in the conditions of Agrofirm «Mig-Service-Agro», X £5;

Breed Birth of piglets, < At the age of 28
heads S g days
group 22| £ o | number Iyeht &
of - Sc| 57 of | W9 =
animals | SOWs boar total | alive S S L piglets of =
o= " | piglets,
= heads K
» g
Control groups (machine Nel), (n = 25)

106 | 98 | 75+ | 144 8.4 814 | 857

I DUSS | DUSS | ()50 | 2030 | 3.40 | 20.02 | 2020 | 2028 | +2.20
110 | 101 | 82+ | 1.36 9.1 774 | 901

I WL \DUSS | (054 | 2022 | 425 | £0.03 | =030 | 4020 | =1.80
106 | 98 | 7.5+ | 140 9.0 820 | 918

1 DUSS | WB | (030 | 4020 | 3.62 | 20.03 | =028 | 4026 | +1.60
112 | 107 | 4.1+ | 1.33 9.1 824 | 847

v L |DUSS| 030 | 2024 | 281 | £0.03 | 028 | =020 | +2.10
108 | 98 |93+ | 142 8.9 858 | 908

Vo IDUSS| L 008 | 032 | 426 | £0.02 | £030 | 2022 | +1.60
On average by arouns | 108 | 100 | 73+ | 139 | 8.88 818 | 88.6
ge by group +026 | +0.28 | 3.33 | £0.02 | +024 | +022 | +2.00

Experimental groups (machine Ne2), (n = 25)

116 | 107 | 7.8~ | 140 | 101 800 | 944
VIE | DUSSIDUSS | 0os | 2028 | 3.41 | £0.02 | 022~ | +0.18 |+1.80~
118 | 110 | 6.8+ | 132 | 104 786 | 945

VI WB IDUSS | 030+ | 4020~ | 3.31 | £0.03 | 2020~ | <020 | =1.40
110 | 103 | 6.4+ | 1.42 98 790 | 951

VI \DUSS | WB | 033 | 2028 | 2.85 | =0.02 | <026 | 020 | =1.80
119 | 111 | 67+ | 128 | 102 832 | 919
IX L |DUSS| 528 | 024 | 331 | 002 | 2020~ | =022 | +2.00-
110 | 106 |3.6+| 144 | 96 810 | 906

X |PUSST L 020 [ 2020 | 332 | 2003 | 020 | Lo18 | <210
On averade by arouns 115 | 107 | 63+ | 137 | 10.02 8.04 93.3
ge by group +024- | +022- | 2.98 | +0.03 | 028 | 1020 | +1.46

As a result of studies on the indicators of high fertility, live weight of
piglets at weaning and preservation, no significant difference was found
between the animals of the experimental groups, because different types of
machines do not affect the studied indicators.
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The probable influence of design features of the machine No 2 on the
number of piglets at weaning was noted, sows of experimental groups were
weaned by 11.3% more piglets (P> 0.99) in comparison with control
analogues.

On the value of indicators: live weight of piglets at weaning and safety,
no probable influence of the design features of the machines was found, but
in terms of safety, it was higher in animals of experimental groups (93.3%).

Data on the basis of research on reproductive qualities of sows of
experimental groups under the conditions of use for their maintenance (idle
and conditional periods) of different design of individual machines in the
conditions of LLC «Tavria pigs» of Kherson region are given in table 7.8.

It was found that the design features of machines for individual
maintenance of single and conditionally pregnant sows did not affect the
total number of piglets at birth.

The fertility indicators were influenced by the type of machine, so on
average in groups the highest value of the fertility rate was observed in sows
kept in machines «type Ne 2y, and was equal to - 11.2 heads, which is 6.25%
more than analogues kept in individual machines «type Ne 1» (P>0.95).

The birth of dead piglets took place in animals of both groups, but
more of them were in sows, which in the idle period and in the period of
conditional gestation were kept in machines Nel (control group) and
amounted to - 8.1%, which is 2.7% more analogues of the experimental
group, which were kept in machines No 2.

The value of the high fertility rate was quite high in the experimental
groups, in the range of 1.30-1.60 kg, but a significant effect of the type of
machine for individual sows during the idle period and the period of
conditional gestation, was not established.

According to the research results, the probable influence of the design
features of the machine Ne 2 on the indicator - the number of piglets at
weaning was noted. Thus, sows of experimental groups were weaned by
7.5% more piglets (P> 0.95) compared with control analogues.

The value of the indicator live weight of piglets at weaning is not
established the probable influence of the design features of the machines.

Analyzing the survival rate in terms of experimental groups, found a
significant difference between the uteruses of IV-X and V-XI groups, a
higher value of the indicator was found in sows of the experimental groups
(96.1-95.7%).
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Table 7.8
Indicators of reproductive qualities of sows depending on the type of

machine in the conditions of LLC «Tavria pigs», X =S

Piglets born, © At the age of 28
Breed heads - days
o &L o
: 52| 2 e | o
Yo S22 2| number| | £
A= >
animals | sows |boar| total | alive | & 8| % pigc:];ts of &
Z heads’ piglets,
kg

Control groups (machine Nel), (n = 22)

11.7 10.9 6.8 1.30 10.0 7.65 91.7
I WL WL +0.30 | £0.21 | £3.22 | +0.01 +0.20 +0.22 +1.50

10.8 | 10.0 74 | 154 9.6 8.28 96.0

11 UM UM 1028 | +0.18 | +4.08 | 002 | 022 | =026 | +1.66

115 | 10.7 7.0 | 140 10.1 7.62 94.4

2l L L 12030 ] 2024 |+4.00|40.02 | 2030 | =018 | +1.44

107 | 98 | 84 | 160 | 90 780 | 9.8
v DUSS | P | (053] 2022 | +4.62| £0.02 | +030 | 4028 | +1.82

(WBxL) 121 | 110 | 91 | 1.32 | 100 8.42 | 90.9

v +0.42 | £0.18 | £5.02 | £0.03 | +0.22 +0.16 +1.60

11.6 | 10.6 8.6 | 146 10.1 8.20 95.3
+0.40 | £0.32 | £3.80 | £0.04 | +0.26 +0.18 +1.48

VI |(UMxL)| P

114 | 105 81 | 144 9.8 8.00 93.7

On average by groups +0.38 | £0.21 | +3.54 | £0.02 | £0.24 | +0.22 | +1.60

Experimental groups (machine Ne2), (n = 22)

121 | 114 5.8 | 1.38 10.7 7.56 93.9

VI WL\ WL | 058 | 2028 | +2.84 | £0.02 | 2030 | £020 | +1.40
11.0

11.6 52 | 146 | 102 817 | 927

Vil UM UMY 530 | #0220 | 70| <002 | 2028 | <0.16 | +1.28

X ] | 18] 111 [ 59 [130 [ 108 752 | 973

+034 | £020 [+3.00 | £0.04 | +021 | +0.18 | +1.52

N buss | p | 140 [ 102 | 73 [158 | 98 786 | 96.1

+0.20 | £0.18 | +4.20 | £0.01 | +0.24- | +0.22 | £1.60"

122 | 117 | 41 | 132 | 112 8.31 95.7

XE [ (WBXL) | P g 18 | 2003 - | +1.85 | £0.03 | #020 | 1024 | +1.48

121 | 118 25 | 142 10.9 8.28 92.4
+0.22 | £0.24 - | £1.30 | £0.02 | +0.18- | +0.16 | *+1.34

XIl | (UMxL)| P

118 | 11.2 54 | 141 10.6 7.95 94.5

On average by groups +0.34 | £0.20 | £2.44 | £0.03 | £0.26- | +0.20 | +1.46

In order to confirm the strength of the influence of factors (type of
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machine design, genotype) on the studied trait (indicators of reproductive
qualities of sows) in the context of experimental farms, a two-factor analysis
of variance was performed (Table 7.9-7.16).
Table 7.9
Influence of machine type for individual keeping of sows and genotype
on the total number of piglets at birth in the conditions
«Mig-Service-Agro» Agricultural Firm

The strength of the factors on the total number of piglets at birth

Factor SS df MS F p n2, %
Machine type (A) 24.025 1 24.025 |12.92883 | 0.000 | 4.85
Genotype (B) 20.5 4 5125 |2.757971| 0.029 | 4.14
A xB 5.1 4 1.275 ]10.686129| 0.602 | 1.03
Residual 445,98 | 240 |1.85825 - - 89.98
General 495.605 | 249 - - - -

When analyzing the influence of the studied traits on the total number
of piglets at birth in terms of farms in which the experiment was conducted,
it was found that the force of the type of machine was greater in terms
of agricultural cooperative Agrofirm «Mig-Service-Agroy» - 4.85%.

However, in the farm of «Tavriya Pigs» LLC, a greater influence of
the sow genotype on the total number of piglets at birth was found at the
level of 8.99%. The probable influence of the studied traits on the total
number of piglets at birth was not established.

Table 7.10
Influence of machine type for individual keeping of sows and genotype
on the total number of piglets at birth in the conditions
«Tavria Pigs» LLC

The strength of the factors on the total number of piglets at birth

Factor SS df MS F p 72, %
Machine type (A) 10.6 1 10.56 5196 ]0.0235| 1.83
Genotype (B) 51.9 5 10.384 | 5.110 |0.0002| 8.99
A xB 3.1 5 0.616 0.303 [0.9108| 0.53
Residual 512.1 | 252 | 2.0323 - - 88.65
General 577.7 263 - - - -

Analysis of the dependence of the fertility of experimental sows on the
studied type of machine and genotype showed that this figure is more likely
to depend on the first factor in the agricultural production cooperative
Agrofirm «Mig-Service-Agro», which was - 7.54% (Table 7.11), and the
second factor in the conditions of the Limited Liability Company «Tavria
pigs» - 13.43%.
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Table 7.11

Influence of machine type for individual keeping of sows and genotype on
fertility in the conditions of «Mig-Service-Agro» Agrofirm

The strength of the influence of factors on fertility
Factor SS df MS F p n2, %
Machine type (A) 30.625 1 30,625 |19,35841| 0.000 | 7.03
Genotype (B) 22.85 4 5.7125 | 3,610936 | 0.007 | 5.24
A xB 2.75 4 0.6875 |0.434576| 0.784 | 0.63
Residual 379.68 | 240 1.582 - - 87.10
General 435.905| 249 - - -

Given the above results, it can be argued that the combination and

genotypes of sows bred in the farm LLC «Tavrian pigs» to a greater extent
respond to the design features of the machine value of the fertility index

(Table 7.12).

Table 7.12

Influence of machine type for individual keeping of sows and genotype on

fertility in the conditions of «Tavria pigs» LLC

The strength of the influence of factors on fertility
Factor SS df MS F p n?, %
Machine type (A) 32.3 1 32.34 | 24.480 |0.0000| 7.54
Genotype (B) 57.6 5 11528 | 8,726 |0.0000| 13.43
A xB 6.2 5 1,232 0.933 ]0.4604| 1.44
Residual 332.9 252 | 1.3211 - - 77.59
General 429.1 263 - - - -

According to the results of the analysis of the studied factors, no
probable influence of the type of machine, genotype, or the combination of
both factors on the number of stillborn piglets was revealed. The results of
the research are presented in table 7.13, 7.14 indicate that the indicator of
high fertility of sows in terms of farms is significantly influenced by the
second factor (B) - genotype and the combination of both factors (A x B).

Table 7 .13

Influence of machine type for individual keeping of sows and genotype on high-
fertility of piglets in the conditions Agricultural firm of “Mig-Service-Agro”

The strength of the influence of factors on fertility
Factor SS df MS F p 7%, %
Machine type (A) 0.02025 1 0.02025 | 1.246154 | 0.265 | 0.44
Genotype (B) 0.611 4 0.15275 9.4 0.000 | 13.31
A xB 0.061 4 10.01525]0.938462 | 0.442 | 1.33
Residual 3.9 240 |0.01625 - - 84.92
General 459225 | 249 - - - -

Their strength of influence on the studied trait is at the level of
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13.31%; 39.83% and 1.33%; 3.59% respectively.

Table 7.14
Influence of the type of machine for individual keeping of sows and
genotype on high-fertility of piglets in the conditions of LLC «Tavria

pigs»
The strength of the influence of factors on fertility

Factor SS df MS F p n?, %
Machine type (A) 0.0 1 0.0469 | 3.368 |0.0676| 0.75
Genotype (B) 2.5 5 0.501 | 35.958 |0.0000| 39.83
A xB 0.2 5 0.0452 | 3.242 |0.0074| 3.59
Residual 3.5 252 | 0.0139 - - 55.83
General 6.3 263 - - - -

Thus, studies have shown that the choice of easel equipment for
keeping sows in the idle period and during the period of conditional
gestation probably affects the number of piglets at weaning, the higher value
of this indicator was observed in sows kept in machines «type Ne 2y (table

7.15; 7.16).

Table 7.15

Influence of machine type for individual keeping of sows and genotype

on number of piglets at weaning in the conditions
«Mig-Service-Agro» Agricultural Firm

The strength of the factors on the number of

piglets at weaning

Factor SS df MS F p n?, %
Machine type (A) 78.4 1 78.4 [51.17493| 0.000 | 16.87
Genotype (B) 10.6 4 2.65 |1.729765| 0.144 | 2.28
A xB 8.1 4 2.025 [1.321802| 0.262 | 1.74
Residual 367.68 | 240 1,532 - - 79.11
General 464.78 | 249 - - - -
Table 7 .16

Influence of the type of machine for individual keeping of sows and genotype on
the number of piglets at weaning in the conditions of LLC «Tavria pigs»

The strength of the factors on the number of

iglets at weaning

Factor SS df MS F p 72, %
Machine type (A) 42.2 1 42.24 | 31,696 |0.0000| 9.88
Genotype (B) 46.9 5 9.372 7.033 [ 0.0000| 10.97
A xB 2.4 5 0.484 0.363 |0.8734| 0.57
Residual 335.8 | 252 | 1.3327 - - 78.58
General 427.3 263 - - - -
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The indicator of the strength of the type of machine on the number of
piglets at weaning, which is considered one of the main production
indicators, was in terms of farms - 16.87 and 9.88%, respectively.

The probable influence of the sow genotype on the studied indicator
was found only in sows belonging to «Tavria pigs» LLC.

According to the results of studies in two farms and the analysis of the
studied factors, no probable influence of either the type of machine,
genotype, or the combination of both factors on the live weight of piglets at
weaning and safety.

Experimental studies to study the impact of the type of machine for
individual sows in the idle period, the period of conditional gestation (from
the moment of mating and for 30 days) on their reproductive qualities in
terms of two farms for industrial pork production, concluded that the
machines for keeping single sows and conditionally pregnant sows «Ne 2» -
provide convenience during insemination, increase fertility of sows
and fetal safety, as well as create optimal conditions for observation and
control of each animal. It can be argued that «type 2» machines are
anatomically more suitable for sows during their insemination and the
period of conditional gestation.

Influence of sows' age on their reproductive qualities. One of the
important technological methods of increasing the efficiency of livestock
production is to ensure the maximum duration of economic use of animals
[61, 124, 136, 202, 254, 455].

According to most researchers, both in our country and abroad, long-
term use of animals on farms is one of the main indicators of a high
management culture. However, despite the urgency of the problem of
increasing the life of animals, systematic and in-depth development to
address it has not been carried out.

The duration of economic use of farm animals depends on several
factors. These include: biological life expectancy, the length of the period
during which the animal retains the ability to show its productive
qualities; conditions for feeding and keeping animals; resistance to
diseases; individual hereditary conditionality of productive longevity, etc.

The importance of the problem is more durable highly stressed animals
founders of the national zootechnics M.F. Ivanov, E.F. Lyskun,
E. A. Bogdanov [47] each in its time, livestock advised: «To most
productive uterus and boars used to breed ' I'm as long as possible and
wouldn't get under the knife too early». The question of determining the
optimal duration of economic use of pigs has not lost its relevance today.
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Intensive exploitation of pigs in the conditions of year-round free-
range keeping indoors proved to be effective only if the farms are equipped
with constitutionally strong animals with high natural resistance and
hereditary stability. And this, in turn, has led to the need to use more
intensive traditional and new more effective methods of selection work,
providing high productivity of animals for a long time.

Thus, the manifestation of reproductive qualities of sows depends
on many factors. Therefore, in practice it is necessary to clearly understand
the strength and direction of each of these factors, which will control the
process of reproduction of the herd and, thus, will obtain the maximum
possible number of products [33, 174, 175].

The aim and task of the research was to analyze and study the features
of the age dynamics of reproductive qualities of two-breed sows and to
identify a more productive maternal form.

An important factor that must be taken into account in the
technological process of pork production is the nature of changes in the level
of reproductive qualities of sows with age. These are the results of research
of the N. Baranova [33], V. Kononov [190], G. Hiking [365, 366, 369] and
others.

As a result of our researches in the conditions of economy on
cultivation of pigs of the Ukrainian meat and big white breeds on a purebred
basis, and also reception of two-breed pigs (UM x L and WL x L) for
industrial production of pork LLC «Tavriya pigs» of the Skadovsk district
of the Kherson region is established that the indicator «total number of
piglets at birthy in sows UM x L and WL X L was the highest on the fourth
and fifth farrowings, respectively (Table 7.17; 7.18).

The lowest value of this indicator was characterized by sows at the
first farrowing - in both combinations of 10.38 and 10.75 goals. in
accordance.

Regarding the fertility rate, it should be noted that in sows of both
combinations the lowest value was recorded during the first farrowing (9.32;
9.58 goals), and the most - according to the results of the fourth farrowing
(11.62; 11.04 goals, respectively).

It should also be noted that sows of the combination UM x L on the
fifth and sixth farrowing, had a fairly high rate of fertility and did not
significantly yield to the peak value at the fourth farrowing in contrast to
sows WB x L, which sharply decreased the value of fertility.
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Table 7.17

Reproductive qualities of two-breed sows of a combination
of UM x L of different age, X £ 5

Farrowing number

Indicator I I i v \ VI VII
(n=79) | (n=55) | (n=44) | (n=29) | (n=24) | (n=13) | (n=10)
The total number of 10.38 10.95 11.39 12.96 12.42 12.85 12.40
piglets at birth, heads +0.216 | £0.304 | +0.321 | +0.448 | +0.580 | +0.741 | +0.653
Multiplicity, heads 9.32 10.16 10.14 11.62 11.20 11.39 10.60
+0.235 | £0.273 | £0.312 | £0.366 | £0.423 | +0.828 | +0.561
Proportion of stillborn 10.36 6.69 10.77 8.25 10.29 11.79 14.05
piglets, % +1,222 | +£1,228 | £1,826 | +1,447 | +2,400 | £3,065 | +3,064

Number of piglets at 8.51 9.33 9.32 9.79 9.29 10.00 9.30
weaning at 28 days, h +0.206 | £0.219 | +£0.210 | £0.207 | +0.359 | +0.320 | +0.300

Weight of piglets at 5.67 5.92 6.08 5.77 6.28 5.52 5.88
weaning, kg +0.107 | £0.139 | +0.151 | +£0.188 | +0.242 | +0.261 | +£0.199
Preservation of piglets, % 95.32 93.62 95.33 86.30 94.06 92.74 87.74
+3,350 | £2,213 | +£3,514 | +2,850 | +3,009 | +£6,609 | +5,864

If we consider the dynamics of changes in the values of traits that
characterize the reproductive qualities of two-breed sows of both
combinations, we can note the following trends: indicators of the total
number of piglets at birth, fertility, number of piglets at weaning at 28 days
of age tend to increase from the first to sixth slight fluctuations, but in older

animals (seventh farrowing) the value of these traits decreases sharply.
Table 7.18

Reproductive qualities of two-breed sows of the UM x L. combination of
different ages, X £S5,

Farrowing number

Indicator I I Il v \Y VI VIl
(n=60) | (n=43) | (n=37) | (n=28) | (n=21) | (n=14) | (n=9)
The total number of 10.75 11.86 11.89 12.39 12.76 12.36 12.22
piglets at birth, heads +0.298 | £0.377 | £0.357 | £0.464 | +0.487 | £0.589 | +0.662
Multiplicity, heads 958 | 10.86 | 1091 | 11.04 | 1071 | 1021 | 10.00
+0.250 | +£0.364 | +0.362 | £0.423 | +0.464 | +0.613 | +0.687
Proportion of stillborn 9.63 7.46 8.16 10.49 15.93 16.66 18.08
piglets, % +1,657 | £1,889 | £1,277 | 1,689 | +2,027 | +4,538 | +4,579
Number of piglets at
weaning at 28 days, 8.81 9.62 10.03 10.21 9.57 9.42 8.11
heads +0.220 | £0.218 | +£0.199 | £0.259 | +0.235 | +£0.402 | +0.539
Weight of piglets 5.63 5.62 5.94 5.61 5.95 5.77 6.30
at weaning, kg +0.126 | £0.117 | £0.167 | £0.191 +0.224 | £0.210 | +0.225
Preservation of piglets, 95.65 92.12 94.99 94.52 91.87 95.31 84.11
% +3,530 | £3,240 | +3,375 | +2,801 | +3,605 | +4,906 | +7,313

The results also indicate a significant increase in the proportion of
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stillborn piglets in nests as the age of sows increases. Especially significant
increase is observed after the fourth farrowing in sows of the combination
WB x L, and in sows of the combination UM x L increase 1in this indicator
was observed after the fifth farrowing.

Many scientists have studied the causes of this phenomenon. For
example, according to G. Vanroose et al [673], about 30% of stillbirths
cause pathogenic agents. The other 70% of stillbirths are related to other
factors, the main of which scientists call the age and condition of the sow,
the duration of farrowing, nest size and live weight of piglets [582, 649].

According to H. Zaleski and R. Hacker [678], many of these
parameters correlate with each other. For example, the duration of farrowing
Increases with increasing nest size.

Thus, the increase in the number of stillborn fetuses detected by us
with increasing age of sows is consistent with the literature data [561, 573].
One of the main reasons for this trend, we tend to consider perinatal
suffocation, which occurs due to the prolongation of the duration of the birth
process due to age-related decrease in muscle tone of the uterus.

The tendency to increase the frequency of stillbirths in the first
farrowing, compared with the second, is also consistent with the results of
other researchers [557, 572], and may be associated with insufficient size of
the birth canal in young pigs [572]. Also, there is every reason to believe
that along with anatomical and physiological factors, one of the main causes
of high stillbirth may be incomplete or poor performance of technological
and veterinary measures during farrowing.

According to the results of a study by Y. Le Cozler and co-authors
[586, 678], with full control of farrowing, the proportion of nests without
stillborn piglets is 65.7%, and in the absence of human control - only 45.6%.

Estimates of survival of suckling piglets show almost no age dynamics
and vary almost at the same level for animals of different ages and different
breed combinations.

The age dynamics of the mass of one piglet at weaning and the weight
of the whole nest at weaning has a constant tendency in terms of farrowing
number and breed of sows. Thus, these indicators reach their first maximum
in sows of both combinations at the third farrowing, but then decrease again
at the fourth farrowing, and in older animals (fifth and seventh farrowing)
reach the second maximum weight of piglets at weaning.

Thus, high reproductive qualities of sows, both combinations, are
inherent in animals up to the fourth or fifth farrowing.

In the future, the total number of piglets at birth remains almost
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constant, but the proportion of stillborn piglets increases, thereby reducing
the fertility rate. In addition, after the fourth farrowing there were
fluctuations in the safety of piglets during the suckling period and the weight
of both one piglet and the nest as a whole at weaning. Obviously, this is due
to the milking of sows.

Reproductive gqualities of two-breed sows in the conditions of the
presented economy are at rather high level.

High indicators of reproductive qualities of sows of both combinations
are inherent in animals up to the fourth-fifth farrowing. Thus, it is necessary
to have the largest number of sows of this age in the herd. Comparing the
reproductive qualities of sows of the two combinations, it is necessary to
note the advantage of animals UM X L in terms of basic indicators, as well
as their ability to maintain high performance at later age periods.

One of the current problems of the pig industry is to develop
techniques to improve reproductive qualities, including the total number of
piglets at birth, fertility, number of piglets at weaning, nest weight and
piglets at weaning, which significantly affects the economic efficiency of
the industry. Based on these assumptions, it should be determined that the
reproductive qualities of pigs largely determine the technology of pork
production.

Purposeful selection in breeding herds with the selection of boars and
ewes with high fertility potential and their use gives a significant effect in
improving the reproductive qualities of pigs [259, 463].

The possibility of using entropy-information analysis (EIA) in various
fields of biological science was noted earlier [86, 149, 196]. Most of these
works demonstrated examples of the use of EIA in the study of discrete
(qualitative) features.

Modification of EIA for quantitative traits, using integrated estimates
of the density of distribution of standardized values [43, 196], made it
possible to expand the application of this method for estimating various
quantitative indicators of productivity of farm animals. Using this
technique, the researchers estimated the level of entropy of age dynamics of
live weight of different species of poultry, shell thickness and egg shape
index, system characteristics of the frequency of alleles of protein loci in
meat and egg hens, milk productivity of cattle. This method was also used
to assess the reproductive qualities of purebred sows [196].

It should be noted that in the vast majority of industrial pig farms in
the south of Ukraine the production of fattening young is carried out on the
basis of the use of local maternal forms - large white X landrace and
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Ukrainian meat x landrace. In this regard, the objectives of our research
were to study the characteristics of the age dynamics of their reproductive
qualities using EIA in a limited liability company LLC «Tavria pigs»
Skadovsk, Kherson region. Indicators of reproductive qualities of local
sows large white (WB) x landrace (L) and Ukrainian meat (UM) x landrace
(L) were used for research. Data on the results of the first seven farrowings
of 80 sows of each genotype were used for the research.

Reproductive qualities of sows were assessed by the following
indicators: total number of piglets at birth (TNB), number of live piglets at
birth (NBA) and number of piglets at weaning (NW).

Age dynamics of reproductive qualities of sows of different genotypes
has some characteristic features.

In particular, the TNB index in WB x L sows reached its maximum on
the V farrow - 12.76 goals. after which its steady decrease is noted.

At the same time, in sows UM x L this figure reaches a maximum
value of 12.96 goals., On IV farrowing and further (the next three
farrowings) is almost at the same level - 12.40-12.85 goals.

In addition, there are differences in the age dynamics of
the NBA (fertility). Its significant decrease in sows WB x L is observed after
IV farrowing.

In UM x L sows, this indicator also reaches its maximum value before
IV farrowing, but later, according to the results of V and VI farrowing, its
stabilization was noted at the level of 11.39-11.20 goals, which is only 0.42-
0.23 goals, less than the maximum value.

Even more significant differences between the studied groups of sows
were noted on the basis of NW. Thus, in sows WB x L to reach four
farrowings there is a steady increase in performance. However, in the future
there was a sharp decline. In sows UM x L, on the contrary, from the second
to the seventh farrowing studied indicators of this trait were in the range of
9.29-10.0 goals.

Thus, the identified trends indicate that UM X L sows are more adapted
to long-term economic use. Obviously, this is due to the good adaptation of
their maternal basis (Ukrainian meat breed) to the conditions of southern
Ukraine.

In addition, there was a significant difference between the studied
groups of sows in terms of the difference between the values
of TNB and NBA (number of stillborn piglets) after IV farrowing. Thus, in
sows WB x L according to the results of V, VI, VII farrowing, the number
of stillborn piglets and their proportion in the nest was constantly increasing
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and amounted to 2.05; 2.15; 2.22 goals, or 15.9; 16.7; 18.1% respectively.

In UM X L sows, this trend also manifested itself, but in a less
pronounced form. The proportion of stillborn piglets according to the results
of V, VI, VII farrowing was 10.3; 11.8 and 14.1%, respectively.

An increase in the probability of stillbirths in sows with a large number
of farrowings has previously been noted by other researchers [561, 623]. It
is believed that this increase may be due to excessive fat in old sows, or
aging of the uterus, reduced muscle tone which becomes less able to ensure
the process of farrowing, or both [561]. Thus, we can assume that in sows
WL x L all of the above processes in the body occur much earlier than in
sows UM X L.

The age dynamics of the NW index among sows of both studied
groups is almost completely identical to the dynamics of the NBA indicator,
which indicates a very weak influence of sow age on the survival of piglets
in the suckling period.

The TNB system was characterized by the lowest order in both WL x
L and UM x L sows. The average entropy of this system for seven
farrowings was 2.7375 and 2.6851 bits, respectively.

A common characteristic for both studied groups of sows is the highest
degree of ordering of the NW system, compared to other studied systems.

However, between the studied groups of sows there were significant
differences in the level of order of this system. In particular, in sows (WL x
L) there was a steady decrease in entropy to V farrowing. However, at VI
and VII farrowings the level of entropy sharply increased and made 2,4067-
2,4194 bits that testifies to sharply increased influence on the given indicator
of various casual factors.

At the same time, in sows of UM x L the entropy of this system
steadily decreased to VI farrowing and only on VII farrowing its
insignificant increase was noted. On average, for all seven piglets analyzed,
the entropy of this system was 2.3369 bits for WB x L sows and 2.0607 bits
for UM x L sows. A higher level of orderliness of this system was also
previously noted by S.S. Kramarenko, S.I. Lugov [257] and for purebred
sows of the Ukrainian meat breed, compared with sows of large white
breed.

According to the classification of S. Beer [43], a system for which the
value of the relative organization of the system R <0.1 is probabilistic
(stochastic); if R>0.3, then such a system is considered
deterministic. Finally, a system for which 0.1 <R<0.3 is quasi-
deterministic (probability-deterministic).
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The relative organization of the TNB system on average for all
considered farrowings in sows of both studied groups was 0.1760-0.1917
(Table 7 .19), which allows to classify this system as quasi-deterministic
(probabilistic-determined).

Table 7.19
Evaluation of absolute (O) and relative (R) organization of the system
of reproductive qualities of sows

Number Pedigree of sows
farrowing WL <L UM x L
AT | R AT | R
The total number of piglets at birth
1 0.3961 0.1192 0.6143 0.1849
2 0.4261 0.1283 0.5716 0.1721
3 0.5662 0.1704 0.5430 0.1635
4 0.5830 0.1755 0.3815 0.1148
5 0.5972 0.1798 0.4298 0.1294
6 0.6224 0.1874 0.7565 0.2277
7 0.9025 0.2717 1.1610 0.3495
Number of live piglets at birth
1 0.6529 0.1965 0.5914 0.1780
2 0.4788 0.1441 0.6122 0.1843
3 0.5341 0.1608 0.6791 0.2044
4 0.6938 0.2089 0.5446 0.1639
5 0.4834 0.1455 0.9886 0.2976
6 0.9081 0.2734 0.6607 0.1989
7 1.6462 0.5010 0.8000 0.2408
Number of piglets at weaning
1 0.8081 0.2432 0.8928 0.2688
2 0.9235 0.2780 0.9131 0.2749
3 1.1546 0.3476 1.0764 0.3240
4 1.4025 0.4222 1.3338 0.4015
5 1.4891 0.4483 0.8151 0.2454
6 0.9153 0.2755 1.6215 0.4881
7 0.9025 0.2717 1.4755 0.4442

Common to both groups of animals is the tendency to increase this
figure with age. Thus, the average relative organization of
the TNB system for 1-3 farrowings of sows WL x L was 0.1393, and for 4-
7 farrowings - 0.2036. For sows UM x L, these figures were 0.1735 and
0.2054, respectively.

There is also a system quasi-deterministic NBA. Moreover, this
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system, as well as the TNB system , has a tendency to increase the degree of
relative organization with increasing age of sows. NW systems are
deterministic, regardless of the breed of sows. On average, for the seven
weaned pigs among animals of both groups, this figure varied in the range
of 0.3266-0.3496.

According to the results of the conducted researches it is established
that the degree of determinism of reproductive qualities, including in age
dynamics, is influenced by the breed of sows.

The highest level of order is characterized by the number of piglets at
weaning (NW). Therefore, this indicator should be used as the main in
assessing the reproductive qualities of sows.

Influence of keeping technology on reproductive qualities of breeding
boars. Reproduction of pigs is a key stage of pork production, so the task of
increasing the level of fertility of ewes is always relevant for pig
farms. Further selection progress and increase of productive qualities of pig
population in breeding and commodity farms is impossible without
introduction of artificial insemination with use of genetic resources of the
best producers [132, 316, 489, 496, 533].

As a result of the introduction of artificial insemination methods in pig
breeding, the requirements for breeding qualities of breeding boars have
significantly increased. The technology of their cultivation should guarantee
high sexual activity, the maximum duration of their exploitation, create
conditions for the fullest realization of genetic potential [132, 189, 368,
487].

It is well known that modern intensive technology of pork production
uses the latest advances in science and technology. Favorable conditions for
feeding and keeping are created for animals, selection is carried out to
increase productivity and the strength of the constitution [333, 366, 370,
371]. However, the enterprises still have reserves to increase the
productivity of animals of the breeding herd.

It is proved that the conditions of their keeping are of great importance
in the operation of breeding boars. Movement, fresh air, sunlight, bathing
increase their sexual activity and sperm quality.

The positive effect of exercise on the potency and quality of sperm
was noted by I.1. Ivanov (1907) and S.I. Urusov (1911). These authors, and
later other researchers have shown that systematic exercise prevents obesity
in males and thus improves their sexual activity, males retain high
reproductive qualities for a long time [56, 364, 489].

However, from studies of other authors found that pigs, especially
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boars, do not tolerate forced exercise, the use of which causes a decrease in
semen of boars and sexual activity [297, 298, 364, 373, 476].

The level of productivity of boars depends on many factors - breed,
feeding, keeping, care, age, mode of sexual use and so on. Each of them is
interconnected mainly with the quantity and quality of sperm production in
boars. In practice, various indicators are used to assess boar semen -
physiological, biochemical, morphological, etc., but ultimately take into
account the level of fertility of sows. In the process of sperm testing,
morphological parameters of sperm are detected, as well as their motility,
concentration and survival [132, 496].

Based on the above, the task of scientific work was to assess the
reproductive qualities of adult boars-breeding breeds: Large White,
Landrace, Ukrainian meat, intrabreed type of pigs of the breed Duroc
Ukrainian selection «Stepnoy» and breed Pietren depending on housing
conditions and the presence of exercise in conditions of LLC «Tavria pigs»
of the Kherson region.

Boars of the control group were kept individually, with a floor area per
head of 7m?. Throughout the study period, the boars were kept without
giving them exercise. Boars of the experimental group were also kept
individually, with a floor area per head of 7m2. Throughout the research
period, the boars had the opportunity to freely enter the covered walking
area (floor area per head 9 m?, floor with a solid concrete floor) through a
manhole in the wall of the building.

Quantitative and qualitative indicators of sperm production of
breeding boars of different breeds, depending on the conditions of detention
and the presence of exercise are presented in table 7.20.

As a result of research, it was found that boars-breeders of control
groups, which were kept year-round without walking, were significantly
inferior to analogues of experimental groups, which were provided with
free-walking exercise in most quantitative and qualitative indicators of
sperm production.

Note that the presence of exercise did not significantly affect the
volume of ejaculate in boars of large white breed, but it was found that boars
breeds: Landrace, Ukrainian meat and Duroc (experimental groups)
according to this indicator exceeded their counterparts by 6.5%
(P>0.99); 2.4% (P> 0.95) and 4.1% (P> 0.99), respectively.
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Table 7.20

Indicators of sperm production of breeding boars, X +5_

Researched
| voume | PR LR | R | Tising
Breed €Ja 1 Ejacu- : h . -INg
boars | cul | |ate ml ration, mobility, | vival, ability,
ate T min/ml. % hours. %
Control groups (without exercise)
256.4 281.3 95.5 47
WL 3 | 60 | 579 13,78 063 | 080 | 27
290.3 276.3 96.3 51
L 3 | 60 | 5oy 1341 048 | <160 | 40
288.4 281.3 96.2 52
UM 4 180 1 70 12.60 032 | +140 | 1
215.0 310.8 96.0 54
DUSS | 2 140 | g 12,52 038 | +150 | 43
231.0 240.6 97.0 48
P 3 | 60 | 336 1233 020 | <150 | 682
Experimental groups (free-walking exercise)
260.2 288.8 96.0 63
WL 3 1601 Hh 13.30 05 |+074-| 74
310.6 285.2 96.7 70
L 3 160 | Heo- | 264 040 |+1.00~| 89
295.3 290.4 95.7 68
UM 4180 1 3600 | 3000 | 056 |+120-| 890
224.2 305.4 96.4 60
DUSS | 2 | 40 | 50~ | 4320 1030 |+134~| 822
218.8 252.3 97.3 50
P 3 160 30~ | 128 | 044 | x120 | 724

The concentration of sperm in the ejaculate of boars of large white
breed and breed Duroc remained unchanged, depending on the conditions
of detention and the presence of exercise, but boars breeds: Landrace,
Ukrainian meat and Pietren (experimental groups) according to this
indicator exceeded their counterparts at 3.1% (P> 0.95); 3.1% (P> 0.95)

and 4.6% (P> 0.99), respectively.

During the study period, the indicator of rectilinear-translational
movement of sperm in boars of the experimental groups did not change
significantly, a slight increase in this indicator was found in boars, which

were given free-walking exercise.
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An important indicator in determining the quality of sperm is the
survival of sperm outside the body. This indicator characterizes the degree
of preservation of biological value and more than others reflects their ability
to fertilize [154, 160]. It was found that free-walking exercise of breeding
boars: Large White, Landrace, Ukrainian meat and Duroc significantly
increased sperm survival (P> 0.999), only in pietren boars this figure did
not change significantly.

The main assessment of sperm is its fertilizing ability. It has been
experimentally established that on average, 5.24% more farrowings were
obtained from uteruses of boars fertilized with sperm, which used free-
walking exercise, than on queens, which were fertilized with sperm of
holders kept year-round without walking.

Summarizing the data on the effect of free-walking exercise and its
absence on the quantitative and qualitative indicators of sperm production,
we can conclude that giving boars free choice of exercise helps to increase
the overall indicators of sperm production, while increasing the ability to
fertilize.

During the observation of the behavior of boars in different ways of
keeping and the presence of exercise in the conditions of LLC «Tavrian
pigs» also studied their sexual activity. The strength of sexual reflexes was
determined by the time of their manifestation in minutes. The sexual
behavior of boars in the arena for collecting sperm on an artificial vagina
was studied by the method of visual and chronometric observations
by V.I. Velikzhanin and others. [60]. The time of manifestation of sexual
reflexes from the moment of the boar's detachment to the arena to the
beginning of ejaculation are given in table 7.21.

Table 7.21
The duration of the period from the detachment of the boar in the

arena to the manifestation ejaculation reflex (min.), X + -

Method of 0 Breed
retention WL L UM DUSS P

Control groups | 15| 53,005 | 5.2:0.04 | 4.8£0.08 | 6.1£0.05 | 5.8£0.04
(without exercise)
Experimental

groups (free- 15| 4.8+0.07 = | 5.00.05 ~ | 4.9+0.05 | 5.7+0.08 | 6.0+0.07 *

walking)

As a result of observations of the boars of the experimental groups, it
was noted that the boars spent most of the day without movement - lying in
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the machine and only a short time in motion during feeding and watering,
as well as responding to staff.

Boars with free-walking content, even at optimal microclimate in the
room, spent most of the day on indoor walking areas.

During the observations it was noted that the boars often changed their
place of rest between the room and the playgrounds. It was also noted that
the animals of this group, regardless of breed, were more vigorous and more
active in sexual reflexes.

The duration of the period of sexual activity of boars with free-range
keeping in boars of breeds: Large White, Landrace, Ukrainian meat and
Durok significantly decreased by an average of 0.3 minutes (P> 0.99), and
for boars of the Pietren breed the presence exercise increased the duration
of the period of sexual activity by 0.2 minutes (P> 0.95), they reacted worse
to the change of premises: the machine for holding-walking area-arena to
obtain ejaculate.

According to the results of research, it can be stated that free-walking
exercise of boars, solar insolation cause, a positive effect on the qualitative
and quantitative indicators of sperm, while increasing the ability to
fertilize. The presence of exercise has a positive effect on the manifestation
of erection and mating reflexes.

As a result of introduction of own developments (the machine for
accustoming of boars to a garden on an artificial vagina and the mobile
stuffed animal for receiving sperm from boars) in production (SVC
«Agrofirm «Mig-Service-Agro», PE «Dumitrashy, POP «Victoria» of the
Nikolaev region, Open Company «Tavriya pigs» of Kherson region, PJSC
«Stepnoy» Breeding Plant of Zaporizhia region, «Novoselivske» LLC of
Odessa region allowed to reduce the training period of young boars for
obtaining sperm by manual method and to facilitate the work of specialists
working in the reproduction shop, which, in turn, , affected the reduction of
expenditures on the salary fund.

According to the results of the industrial use of the above
developments on the training of boars in the garden for stuffed animals, the
results were obtained, which are presented in table 7.22. It was found that
when accustoming boars to the garden for a stuffed animal using an ordinary
metal phantom, it took an average of 8.08 days to develop and consolidate
the reflex. When used for training machine, was reduced by 2.19 days, the
duration of training compared to the control (P>0.99), and the use of a
mobile stuffed animal to obtain sperm in boars made it possible to reduce
the duration of training by 3.48 days (P>0.999) relative to the control group.
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Table 7.22
Duration of training of boars to a garden on a stuffed animal, X + 5

. Number of | Type of training | Number of trained Term of
Assignment of . .
boars, equipment heads % training, days
grotps Goal.
The usual
] phantom of 8.08
1-control 25 industrial 13 52 +£0.537
production
The machine
for accustoming
2- 25 of boars to a 18 72 589 .
experimental +0.395
garden on an
artificial vagina
Mobile stuffed
3- 25 animal for 20 80 460
experimental . +0.253
sperm in boars

The difference in the duration of acclimation to the stuffed animal
garden can be explained by the fact that when using the phantom boars
decreased sexual activity, and when using our developments, it was possible
due to stimuli to keep sexual activity at a high level and in a shorter time to
develop and consolidate reflex in boars.

Influence of feed additives on productive qualities of sows and
breeding boars. In the conditions of intensive animal husbandry, achieving
a high level of productivity and obtaining high-quality livestock products is
possible only if animals are provided at all ages and physiological periods
with full and balanced feeding [8, 110, 176].

The most important factor in balancing diets on a complex of nutrients
and biologically active substances is the use of micronutrients, among which
a special place is occupied by trace elements. Minerals ( Ca, P, K, Na, Mg,
S, 1, Fe, F, CI, Co, Mn, Se ) are very important in animal nutrition, as they
are involved in many physiological processes: reproduction, growth and
development of animals , immunity, digestion, homeostasis, conduction of
nerve impulses and many others. [192, 306, 376].

In our country, the problem of mineral nutrition of animals is relevant,
because part of the territory is deficient in a number of trace elements.

A special place among the substances characterized by both
antioxidant and adaptogenic properties is selenium and its compounds, the
deficiency or excess of which directly affects the health and productivity of
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animals [98, 119, 186]. Deep deficiency of selenium in the food chain
causes the development of specific endemic diseases: cardiomyopathy
(Kesh's disease) and osteoarthropathy (Kashin-Bek's disease) in humans,
white muscle disease in cattle and pigs, exudative diathesis in poultry and
agricultural meat. dystrophy in almost all species of animals. This, in turn,
leads to a decrease in product quality, increase its cost, which prevents the
realization of genetic potential [48, 101, 212, 214].

The content of selenium in the soil, feed and tissues of animals is
characterized by great variability depending on natural and climatic zones,
growing conditions, harvesting, storage and use of feed, type of selenium
source, dose and methods of administration. To solve the problem of
selenium deficiency in animal husbandry, inorganic sources of selenium
have traditionally been used for many years: selenites or selenates. In recent
years, studies by many scientists have described the benefits of using
organic sources of selenium, which are characterized by a large inclusion of
selenium in metabolic processes and less toxicity [212, 214, 300, 301, 375,
503, 478].

Of particular interest in this regard is the drug "Sel-Plex"
manufactured by «Alltechy, which contains at least 50% selenium in the
form of selenomethionine, ie biologically active forms of this trace element,
and the other 50% are selenocysteine, selenocystation and other
selenoamino acids. They have a higher availability, especially under stress,
and are not an oxidant unlike selenite. From the above it follows that with
unsatisfactory supply of animals in selenium, there is a shortage of it in the
feed, and hence in their diets, so the use of «Sel-Plex» is quite justified and
necessary.

In this regard, we implemented the task in the conditions of LLC
«Tavria pigs» of Kherson region on the population of purebred boars, sows
and repair pigs to study the effect of feed additive «Sel-Plex» on their
productive qualities. Quantitative and qualitative indicators of sperm
production of breeding boars of the Ukrainian meat breed depending on
feeding them the feed additive «Sel-Plex» are presented in table 7.23,

Feeding the feed additive (organic form of selenium) «Sel-Plex» boars
made it possible to obtain a larger volume of ejaculate by 14.5 ml (P> 0.95)
and a higher concentration of sperm by 10.9 million/ml 0.95) compared to
the control, despite the negative correlation between these indicators, which
in turn led to an increase in diluted semen, and accordingly to an increase in
the number of sperm doses received from a single semen
collection manually.
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There was no statistically significant difference between the rate of
rectilinear motility of sperm in the context of the control and experimental
groups, but this difference was higher in boars that received the supplement
«Sel-Plexy.

Table 7.23

Quantitative and qualitative indicators of sperm production

breeding boars, X + -

Breed | Researched
. Sper .
Sperm Recti- Ferti-
i Volume . m .
Eja- | aiqcu- concen- linear SUIVi- lizing
boars | cu- |ajte | tration, | mobility, | °UN | ability,
late ’ min/ml % hou;s %
Control group (basic diet)
283.3 280.7 96.0 52
UM 15 1 80 1 56 1261 030 | 140 | 73
Experimental group (basic diet + 0.3 kg/t «Sel-Plex»)
297.8 291.6 96.6 68
UM 5 80 | £3.20° +2.86 " +0.56 | +1.20 | 805

An important indicator in determining the quality of sperm is the
survival of sperm outside the body. This indicator characterizes the degree
of preservation of biological value and more than others reflects its ability
to fertilize. According to the obtained data, this indicator was probably
higher in the boars of the experimental group and was - 68 hours, which is
16 hours higher than the control (P> 0.999).

It should be noted that as a result of our research it was found an
increase in the proportion of fertilized sows who received a feed additive
(organic form of selenium) «Sel-Plex» boar semen, which also received this
additive by 3.2%. The obtained data suggest a positive effect of organic
selenium on the reproductive qualities of both boars and sows. A similar
trend was found in repair pigs and sows transferred to insemination. During
the experimental studies and the introduction of the main diet of breeding
boars and repair pigs feed additive «Sel-Plex» increased the number of pigs
that came to hunt (Table 7.24).

It was found that when using a feed additive (organic form of
selenium) «Sel-Plex» in the experimental group there is a positive indicator
compared to the control group. Namely, the number of females who came

to hunt on 4,0-6,2% higher fertilization rate keeps increasing and tended to
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prevail co ntrolnu group on 4,9-8,6%.

Table 7.24
Reproductive capacity of repair pigs and sows
Appointment Came to hunt Pereguliv Fertilized
ofthegroup | " | heads | % heads % heads | %
repair pigs (average age - 234.2 + 4.82 days)
1-control 60 52 87.7 12 23.1 40 76.9
2-experimental | 60 55 91.7 8 14.5 47 85.5
+/- to control - +3 +4 -4 -8.6 +7 +8.6
adult sows (mean age - 2.8 £+ 0.40 farrowing)
1-control 32 26 81.3 5 19.2 21 80.8
2-experimental | 32 28 87.5 4 14.3 24 85.7
+/- to control - +2 +6.2 -1 -4.9 +3 +4.9

Thus, taking into account the results of the research, it is possible to
offer as an additional reserve to increase the reproductive functions of pigs
to use organic compounds of selenium, in our case feed additive (organic
form of selenium) «Sel-Plexy. In addition to the peculiarities of the impact
on the body of animals, feed additive «Sel-Plex» has an advantage over
inorganic drugs that must be administered as injections to each animal,
while the introduction of feed additives occurs immediately in the
manufacture of feed, which, in turn , reduces the cost of manual labor for
the production of pig products.

7.1.2. Development and implementation of technological
innovative solutions in the farrowing shop. Today, some pig farms are
created on the basis of reconstruction of different livestock facilities, which
in turn determines the peculiarities of the organization and design of
individual shops and units of pork production [75, 182, 430].

The farrowing unit is not only the most expensive structure in the sow
unit, but also very important. It must provide comfort for the sow and for
the newborn piglets and at the same time be comfortable for the staff during
the maintenance and care procedures. The purpose of the farrowing unit is
to produce as many piglets as possible with a high weight at weaning. Of
course, technology is only one part of this task, and temperature regime and
care, directly the genotype of animals also play an important role [75, 350].

Compliance with the biological needs of piglets and sows is
fundamental when designing a farrowing unit. All over the world, farrowing
boxing is the most common solution to this problem. Quality, durability,
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price and efficiency are the main components of farrowing machines.

For a long time, and even in today's conditions, there are discussions
about the type of location of the fixing machine for the sow in the farrowing
box: straight or diagonal (Fig. 7.3; 7.4).

Fg. 7.3. Direct location of the locking machine
(author’s photo)

Fig. 7.4. Diagonal location of the locking machine
(author's photo)

But both the direct location of the cell and the diagonal have,
according to research, their advantages and disadvantages [ 75, 366, 371]. To
date, boxes with a length of 2.4 to 2.5 m and a width of 1.7-1.9 m are

considered optimal. At a diagonal arrangement of a sow in a pen its length
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can be reduced by 10 - 20 cm. Given this fact and the constant high cost of
building materials, we set a task to analyze the impact of the location of the
fixing machines for suckling sows in the farrowing box (diagonal or
straight) on their reproductive qualities.

Indicators of reproductive qualities of sows of the experimental groups
depending on the location of the fixing machine in the box for farrowing and
breed of queens are presented in table 7.25.

Table 7.25
Reproductive qualities of sows depending on the location of the fixing

machine in the box for farrowing and genotype, X + -

Number
of piglets Live Nest
A group of I\{Iu_ltip La_rge- Milk at. Weight of Sa- alignment
animals licity, | fruited, yield, kg weaning plglet_s at | ving, durl_ng
heads kg ’ at 28 weaning, % weaning,
days, kg points
heads
Control groups (direct locking machine), (n = 16)
12.1 1.40 64.6 11.5 8.0 94.2 66.9
I | QLxJL
+0.30 | +0.02 +2.80 +0.24 +(.22 +1.62 +3.00
I fggjg 10.6 1.41 54.8 10.1 8.1 94.6 48.4
S +0.24 | +0.02 +3.20 +0.30 +0.18 +2.00 +2.44
Experimental groups (diagonal fixing machine), (n = 16)
120 1.38 60.3 10.8 7.4 90.0 54.2
I | QLx3L 40 '48 +0.04 +3.60 +£0.28 " +0.20 " il.*40 +£2.84 ™
v fgggi 107 | 140 | 518 02 | 75 |50 3
S +0.26 +0.03 +2.24 +0.26 +0.20 ok +2.26

Analyzing the reproductive qualities of sows of Landrace breed and
intrabreed type of Duroc pigs of Ukrainian selection «Stepovyy», which
during the suckling period were kept in farrowing pens with different
location of the fixing machine, we note that the indicator of fertility,
infertility and fertility.

During the studies, observing the animals, it was noted that when
cleaning the boxes for farrowing with a diagonal location of the locking
machine there were difficulties with cleaning the far zone. The operator of
the farrowing shop often had to go into the box for thorough cleaning, such
situations almost did not occur with the direct location of the locking
machine.

In addition, in the case of sowing piglets with structural elements of
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the machine, the operators were more convenient to «rescue» the piglets in
the direct location of the machine, there is access to the animal was
greater. These facts to some extent affected the safety and growth energy of
piglets.

The number of piglets at weaning in Landrace sows, which were kept
in diagonal locking machines was 10.8 heads, which is 6.5% less than
analogues kept in direct locking machines, where for sows of intrabreed type
the difference in this indicator was 9,8% in favor of the control group
(P>0.95).

During the research it was also observed that in direct fixing machines
sows were «more conveniently» placed in terms of accessibility of teats for
piglets during feeding, without resting on the structural elements of the
machine, in contrast to the diagonal location of the fixing machine. Live
weight of piglets at weaning was higher in piglets of control groups, and
probably exceeded the experimental groups by 0.6 kg (P> 0.95).

The direct location of the fixing machine for farrowing led to a higher
value of the conservation rate in sows of Landrace breed - 94.2%, in sows
of intrabreed type of pigs of Ukrainian breed Duroc breed «Stepovy» -
94.6%, which is 4.2% and 6%, respectively. more than analogues, which
were kept in machines with a diagonal arrangement (P> 0.95; P> 0.99,
respectively).

An important requirement for weaning piglets is to obtain aligned
nests, because piglets that differ sharply in development from the average
nest in the future in the process of rearing will be worse fattened and pay for
feed in increments. The alignment of the nest at weaning was calculated by
the Klemin-Pavlov formula [174, 180, 220].

Instead, the nests of piglets of the | and Il control groups (direct
location of the fixing machine), which probably outperformed the analogues
of the Il and IV experimental groups (diagonal location of the fixing
machine) by 18.9% and 31%, respectively, were more aligned during
weaning. 99; P> 0.999).

In order to confirm the strength of the influence of factors (location of
the fixing machine for farrowing, genotype) on the studied trait (indicators
of reproductive qualities of sows) in the context of experimental farms, a
two-factor analysis of variance was performed. The influence of the location
of the fixing machine in the farrowing box and the genotype of the sow on
fertility is shown in table 7.26.

According to the results of research it is established that the
dependence of the indicator of fertility of sows, in the conditions of SVC
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Agrofirm «Mig-Service-Agro» of the Nikolaev region from the studied
factors, has probability from the second factor (genotype of sow) at 22,65%
and in general there is no influence of fixing location. machine for this
indicator, while the interaction of both estimated factors is much lower than
the actual factors themselves - 0.12%.

Table 7.26
Influence of the location of the fixing machine in the farrowing box
and sow genotype on fertility

The strength of the influence of factors on fertility

Factor SS df MS F p n?, %
Location of the machine
(A) 0.00 1 0 0.000 ]1.0000| 0.00
Genotype (B) 31.36 1 31.36 | 17.594 |0.0001| 22.65
A xB 0.16 1 0.16 0.090 |0.7655| 0.12
Residual 106.94 60 1.7824 - - 77.23
General 138.46 63 - - - -

According to the results of the analysis of the studied factors, no
probable influence was found on the type of machine location, genotype of
sows, or the combination of both factors on the fertility rate of piglets.

The results of the studies are presented in table 7.27 indicate that the
milk yield of sows in terms of experimental groups, probably influenced by
the second factor (B) - genotype (13.12%).

When analyzing the results of research, it was found that the number
of piglets at weaning is more influenced by the genotype of the sow
(landrace or intra-breed type of pigs of the Duroc breed of Ukrainian
selection «Stepovy») - 30.81%.

Table 7.27
Influence of the location of the fixing machine in the farrowing box
and sow genotype on milk yield

The strength of the influence of factors on milk yield

Factor SS df MS F p 3, %
Location of the machine
(A) 213.2 1 213.16 | 1.478 |0.2289| 2.09
Genotype (B) 1339.6 1 1339.6 | 9.288 |0.0034| 13.12
A xB 6.8 1 6.76 0.047 ]0.8293| 0.07
Residual 8653.8 | 60 144.23 - - 84.72
General 10213.3| 63 - - - -
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Also, it should be noted that the uterus Landrace breeds had higher
reproductive performance qualities compared to similar intra-breed type

(tab.7.28).

There is also a probable influence of the location of the machine on
the studied indicator - 8.76%, with no significant combined effect - 0.14%.

Table 7.28

Influence of the location of the fixing machine in the farrowing box
and sow genotype on the number of piglets at weaning

The strength of the factors on the number of piglets at weaning

Factor SS df MS F p n?, %
Location of the machine
(A) 10.2 1 10.24 8.719 |0.0045| 8.76
Genotype (B) 36.0 1 36 30.654 | 0.0000 | 30.81
A xB 0.2 1 0.16 0.136 |0.7133| 0.14
Residual 70.5 60 1,174 - - 39.71
General 116.9 63 - - - -

To a greater extent on the indicator of live weight of piglets at weaning
has the effect of the location of the locking machine in the farrowing box -
12.94%. There was no probable effect of genotype (factor B) on the weight
of piglets at weaning. Also, do not co-found influence subjects factors
(tab.7.29). The direct location of the locking machine in the farrowing box
creates more optimal conditions for the growth of piglets.

Table 7.29

Influence of the location of the fixing machine in the farrowing box
and sow genotype on the weight of piglets at weaning

The strength of the influence of factors on the weight of piglets at weaning

Factor SS df MS F p n?, %

Location of the machine

(A) 5.8 1 5.76 8.955 |0.0040| 12.94

Genotype (B) 0.2 1 0.16 0.249 |0.6198| 0.36

A xB 0.0 1 0 0.000 |1.0000| 0.00

Residual 38.6 60 | 0.6432 - - 86.70

General 44.5 63 - - - -

In the experimental groups there is a lower value of the safety index -
88.6-90.0%, compared with control analogues, they were inferior by 6.0-

4.2%, respectively.
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To increase the safety rate, regardless of the genotype of the sow, it is
advisable to use the direct location of the locking machine in the farrowing
box. Thus, the strength of the impact of this factor on the rate of preservation
- 12.72%, in the absence of force likely influence of genotype and joint
influence factors (tab. 7. 30).

According to the results of research, due to the increase in the weight
of the sows of piglets at weaning, the number of piglets at weaning and the
reduced number of lagging piglets made it possible to obtain higher values

of the alignment of the nest of piglets at weaning. farrowing.

and sow genotype on the safety of piglets

Table 7.30
Influence of the location of the locking machine in the farrowing box

The strength of the influence of factors on the safety of piglets

Factor SS df MS F p n2,%
Location of the machine
(A) 416.2 1 416.2 8,799 ]0.0043| 12.72
Genotype (B) 4.0 1 4 0.085 [0.7722| 0.12
A xB 13.0 1 12.96 0.274 ]0.6026 | 0.40
Residual 2837.9 60 47.3 - - 13.24
General 3271.0 63 - - - -

Thus, the force of influence of the location of the machine on the
alignment of the nest at weaning is equal to - 19.23%, the force of influence
of the genotype of sows on the studied indicator is - 38.63% (Table 7.31).

and sow genotype on the alignment of the nest at weaning

Table 7.31
Influence of the location of the fixing machine in the farrowing box

The strength of the influence of factors on the alignment of the nest during weaning
Factor SS df MS F p n?, %
Location of the machine
(A) 3091.4 1 3091.4 | 27.477 |0.0000| 19.23
Genotype (B) 6209.4 1 6209.4 | 55.191 |0.0000 | 38.63
A xB 23.0 1 23.04 0.205 ]0.6525| 0.14
Residual 67504 | 60 112,51 - - 42.00
General 16074.3| 63 - - - -

Studies have shown that the direct location of the locking machine for
sows in the farrowing box, in contrast to the diagonal location, helps to
increase the number and weight of piglets at weaning, safety and,
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consequently, the alignment of the nest at weaning by creating more optimal
conditions for suckling. sows and suckling piglets.

Using an advanced feeder for piglets. At present, there is a constant
improvement of self-feeders for piglets in order to feed the cost of super
stater feed in the period from birth to transfer to rearing (35% day of life of
piglets) [263, 383].

Using the relevance of this issue and the interest of producers, the
study aimed to investigate the impact of the type of self-feeding for piglets
in the period from the beginning of training (5" day of life of piglets) to
superstarter feed before transfer to rearing (35" day of life of piglets) on
productive qualities (live weight, average daily gains, safety index).

The results of growing piglets from the beginning of accustoming to
superstarter compound feeds (51 day of piglet life) to their transfer to rearing
(35 day of piglet life) were used for the study. The duration of the suckling
period was 28 days, after weaning the piglets remained for another 7 days
in farrowing machines in order to minimize stress.

The scientific and economic experiment was conducted in the
conditions of «Tavriya Pigs» LLC, Skadovsk, Kherson Region. Young
animals for the experiment were obtained according to the scheme,
combining the maternal form (Ukrainian meat x landrace) with the paternal
form - pietren and dyurok. Superstarter compound feed produced by Tekro
LLC (Ukraine) was used for feeding suckling piglets and feeding weaned
piglets.

Young subjects were divided into two groups: | group - for feeding
superstarter ~ compound feed type of fodder used  Nel
(Fig. 7.5); Second group - for feeding compound feed type of fodder used
Ne2, own development (Fig.7.6).

“ A ==

& @

Fig.7.5. Self-feeding for piglets «type Nel»
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The research was performed by conventional zootechnical
methods [443]. To study and confirm the strength of the influence of factors
on the studied traits, a two-factor analysis of variance was performed using
a model with random factors A and B according to G. Scheffe (1963) [536].

Fig.7.6. Self-feeding for piglets «type Ne2»
1 - bunker; 2 - bottom; 3 - tube (plug); 4 - cylindrical wall; 5 - aft openings; 6 - cover; 7 -
hinges; 8 - bearing; 9 - axis; 10 - round plate; 11 - cylindrical protrusion; 12 - perforations; 13 -
compartment for adsorbent, flavor.

In the farrowing shop, the use of self-feeders for suckling piglets, in
contrast to conventional troughs, helps to maintain the proper level of
sanitation in the feeding area of piglets, reduce feed costs and more.

This reduces the cost of expensive «starter» feed, also continues to
maintain the energy potential of the body, which contributes to the rational
use of feed nutrients and provides a high growth rate of young pigs.

But it is necessary to further study the comparison between self-
feeders of different designs and the influence of design features of feeders
on the productive qualities of young pigs.

In the domestic market there are self-feeders for feeding dry feed,
which contain a hopper and a trough with distributors [263, 383]. These
feeders feed the piglets at will during the day and perform the functions of
accustoming to concentrated feed (see Fig.7.5). However, this device has
several disadvantages: it does not protect the feed from getting into the
trough of excrement and moisture, which leads to its deterioration; it does
not attract piglets to consume pre-starter feed.

The feeder of own development (see fig.7.6) is executed in the form
of the hollow cylinder in the lower part of which the compartment for
sorbent or flavoring closed by the perforated round plate with a cylindrical

ledge is placed, in the middle - forage cells, the size sufficient for
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advancement in a piglet's head. top - cover. Moreover, the amount of
perforation is such that it prevents spillage into the feed compartment.

As a result of introduction into production of the elements of
improvement of a feeding trough for piglets offered by us, allowed to
increase productive indicators of young pigs. The results of growing piglets
depending on the type of feeder are shown in table 7.32.

During the scientific and economic experiment, it was found that the
piglets are constantly interested in the feeder (type Ne2) and its contents,
push their heads into the feed holes (5) of the cylindrical wall (4) and
accordingly begin to consume superstarter feed. Due to the fact that the
bottom (2) of the hopper (1) is mounted on the axis (9) with a ball bearing
(8), the self-feeder (type Ne2) easily rotates when pressing the piglet's snout
in different directions and thus attracts animals to feed.

Thanks to the walls (4) of the hopper (1), excrement will not get into
the superstarter feed, and the presence of perforation (12) and mycotoxin
sorbent in the compartment (13) eliminates its wetting and caking. To
further stimulate the piglets' appetite, a round plate (10) was removed and a
flavoring was added, which irritates the olfactory receptors and activates the
feeding behavior of the experimental piglets.

Table 7.32

The results of growing piglets depending on the type of feeder, X + S

A group of animals

Indicator | 11 11 v
(UMxL)xP | (UMXL)xD | (UMxL)xP | (UMxL)xD
) control research
Assignment of groups (regular bunker feeder) (advanced feeder)
Number of heads at the
beginning of accustoming to 135 135 135 135

superstarter feed
(5 days), heads.

Live weight of piglets at the

beginning of accustoming 1o |, <« 10| 2.71+020 | 2.62 <024 | 2.68+0.22

superstarter feed

(5 days), kg

Number of heads at the age

of 35 days when transferred 127 126 130 131

to rearing, heads.

Live weight of piglets at the 8.92 +
age of 35 days, kg 8.05+0.22 | 8.20+£0.20 0.14 - 9.61 £0.12
Average daily gain, g 180+2.8 | 183+2.6 | 210£3.5 | 231+4.40
Saving, % 94.14+1.84]1933+£1.86] 96.3+1.60 | 97.0+1.80
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In order to confirm the strength of the influence of factors (type of
feeder, genotype) on the studied trait (live weight, average daily gain,
safety), a two-factor analysis of variance was performed. The influence of
feeder type and genotype of piglets on their live weight at the age of 35 days
are presented in table 7.33.

Table 7.33

Influence of feeder type and genotype on live weight of piglets

at the age of 35 days

The strength of the influence of factors on the live weight of piglets at the
age of 35 days

Factor SS df MS F P 7%, %
Feeder type (A) 167.4 1 167.43 | 26.743 | 0.0000 | 7.69
Genotype (B) 23.6 1 23,609 | 3.771 | 0.0530 | 1.08
A xB 8.9 1 8.8788 | 1.418 | 0.2346 | 0.41
Residual 1978.4 | 316 | 6.2608 - - 90.82
General 2178.3 | 513 - - - -

The live weight of piglets at the age of 35 days, when transferred to
rearing, was probably influenced by the use of an improved feeder for
feeding superstarter feed for young pigs during the suckling period. Thus,
the force of influence of the type of feeder (A) was 7.69%, the force of
influence of genotype (B) of experimental young animals on the studied
indicator was - 1.08% and not significant force of influence was the
combined influence of factors (AxB).

The significant influence of the type of feeder on the live weight of
piglets can be explained by the fact that the proposed feeder due to its design
features stimulated the feeding behavior of the experimental young
pigs. Animals consumed better feed, there was less scattering and wrapping
of feed, in contrast to the usual feeder.

According to the results of the research, we note that the combination
of two-breed sows Ukrainian beef Landrace with pietren and duroc boars
had a significant effect on the average daily gain in the suckling
period. Thus, the strength of the influence of genotype (B) on the studied
trait was - 1.96% (Table 7.34).
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Table 7.34
Influence of feeder type and genotype on average daily growth of
young animals

The strength of the influence of factors on the average daily gain

Factor SS df MS F p n?, %
Feeder type (A) 195864.0| 1 195864 80.689 | 0.0000 | 19.74
Genotype (B) 19414.9 1 19415 7.998 0.0050 1.96
A xB 9929.1 1 9929.1 4.090 0.0440 1.00
Residual 767059.0 | 316 2427.4 - - 77.3
General 992267.0| 513 -

Regarding the type of feeder, we note that the strength of this factor
(A) was the highest and amounted to 19.74%, also noted the probable
influence of both factors (A % B) on the average daily gain in the suckling
period - 1.00%.

Neither the type of feeder nor the genotype was found to be likely to
be affected by the study.

Thus, due to the design features of the proposed device, which prevent
spoilage of feed additives (superstarter feed) by excrement and moisture and
improve conditions for its active consumption, as well as the
implementation of feed behavior of piglets, it is possible to increase live
weight of piglets and their average daily gain in suckling period.

The use of the first proposed advanced self-feeding for feeding young
pigs during the suckling period and the first stage of rearing provided the
opportunity to obtain live weight at the age of 35 days (Ill and IV
experimental groups) by 10.8% and 17.2% higher than analogues of | and II
groups, who consumed feed from a conventional bunker self-feeder, this led
to higher average daily gains - by 16.7-26.2%. Local animals with the blood
of boars of the Duroc breed were characterized by higher growth
energy. During the two-factor analysis of variance, the probable influence
of the improved self-feeder and genotype on the studied traits was
established.

Patent 118,470 Ukraine, IPC A01K5 / 00 (2017.01). Self-feeding for
piglets / Ivanov V.O., Zasukha L.V., Lykhach A.V.; applicant and patent
owner Institute of Pig Breeding and APV NAAS. - Aeu 201701929;
declared 28.02.2017; public. 10.08.2017, Bull. A2 15.

Influence of feed additives on productive qualities of suckling
sows. The new century is a fundamental study in the field of physiology and
biochemistry of nutrition. Advances in genetics and breeding have
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significantly increased the growth rate of farm animals and poultry and
improved feed conversion. However, new problems have arisen that raise
many questions about the technology of feeding farm animals and
poultry. Highly productive animals are more sensitive to stress, and
low immunocompetence often leads to disease outbreaks [109, 192, 306].

One of the methods of increasing productivity is the use of stimulants
of productivity and safety, while the focus remains on their safety. In this
regard, the search for biologically active feed additives (BAA) instead of
antibiotics is of scientific and practical interest today [109, 571, 657, 663].

The foundation for successful pork production is laid immediately
after the birth of piglets. The main role here is played by the weight of the
newborn piglet (>1.3 kg) and early intake of colostrum. Colostrum contains
protective substances (immunoglobulins) that protect young animals from
dangerous diseases - digestive disorders, respiratory diseases, etc. [110, 437,
519].

Given this information, the aim of our study was to study the effect of
adding the product «Actigen» to the main diet of deep-fed and suckling sows
on the content of immunoglobulins in colostrum. The research was carried
out in the conditions of SVC Agrofirm «Mig-Service-Agro» of the
Novoodesky district of the Nikolaev region on a population of purebred
sows of intrabreed type of pigs of breed of Durok of the Ukrainian selection
«Stepovy». Experimental group (I1) for 30 days (before farrowing) and
during the suckling period to the main diet was injected supplement
«Actigen» at a dose of 400 g/ton of feed, sows of control group (I) received
a normal basic diet, and other technological factors of feeding and
maintenance were identical.

The product «Actigen» manufactured by the company «Alltechy - is a
new generation of prebiotics and an alternative stimulant of productivity and
safety, helps animals on the first line of defense, supporting intestinal
function and maximum absorption of nutrients. This product is the result of
the latest advances in the science of nutrigenomics, a preparation of yeast
mannan oligosaccharides (MOS), obtained from the outer, mannose-rich
wall of a yeast cell and additionally phosphorylated.

The level of immunoglobulins and related specific antibodies is the
most important mechanism of protection of the animal throughout the
individual development [318].

The content of immunoglobulins in the colostrum of sows of the
experimental groups is shown in table 7.35.

According to the results of research, we note that in the colostrum of
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sows who consumed the usual basic diet (group 1), the content of
immunoglobulins (their sum) was lower than the physiological norm by
36%, which, in turn, will cause low immunity in piglets. It should be noted
imbalances immunoglobulin G, females in the control group (1), at 38.9%,
which will cause a lack of antibodies in newborn piglets needed to create of
maternal immunity similar situation is observed with immunoglobulin M.

When the product «Actigen» is added to the main diet, the level of
immunoglobulins (their amount) in the colostrum of experimental sows is
observed by 39.7% in relation to the control. There is also an increase
compared to the control concentration of immunoglobulin A in the
colostrum of experimental sows by 0.1 mg/ml (P>0.99), immunoglobulin
M by 3.1 mg/ml (P>0.99) and immunoglobulin G by 13.9 mg/mi
(P>0.999).

Table 7.35
The content of immunoglobulins in the colostrum of sows, X +5-
The concentration of The number of The ratio of

Group immunoglobulins, mg/ml | immunoglobulins, | immunoglobulins, %

Ig A Ig M Ig G mg/mi IgA | IgM Ig G

Norm 2.7 10.0 57.0 69.7 3.9 14.3 81.8
2.1 1.7 34.8

I +0.07 | £0.81 | +4.22 44.6 4.7 17.3 78.0
2.8 10.8 48.7

T 015+ 086 | +2.54 623 45 | 173 ] 782

An important fact is that after feeding the test drug in colostrum, the
concentration of immunoglobulins M and G increased to a greater extent,
because colostral immunity is due to the presence of these immunoglobulins
in colostrum.

Table 7.36 presents indicators of reproductive qualities of sows
depending on the presence or absence of feed additive «Actigen» in the diet.

It should be noted that the use of feed additive «Actigen» had a
positive effect on the content of immunoglobulins in the colostrum of sows,
which also likely increased the reproductive quality of sows.

The use of the presented drug did not affect the indicators of sow
fertility and high fertility. But the following indicators show a probable
advantage of the experimental group (Il) over the control group (I). Thus,
9.8% more piglets were weaned from the sows of the experimental group
compared to the control (P> 0.95), the piglets were also larger in weight at
weaning by 8.8% (P> 0.95).
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Table 7.36
The effect of feed additive «Actigeny

on the reproductive qualities of sows, X S

Group
Indicator I 11
(n=24) (n=24)
Multiplicity, heads 10.8 £0.21 10.7 £0.20
Large-fruited, kg 1.39 +£0.02 1.40 £0.02
Number of piglets at weaning, heads 9.2+0.28 10.1+£0.26 "
Live weight of piglets at weaning at 28 2.0+ 0.0 714004
days, kg
Saving, % 85.2+2.00 94.4+1.80 ~
Nest alignment during weaning, points 34.3+2.40 522+3.32
The average daily gain on the 2364+ 3.64 261 + 4.00 =
suspension, g

More complete colostrum in terms of immunoglobulin content, due to
the use of feed additive «Actigeny, led to higher values of the preservation
of piglets in sows of the experimental group at the level of 94.4%, which is
9.2% more than control analogues (P> 0.99).

The experimental nests of piglets were more aligned at the time of
weaning, as evidenced by the value of the index of alignment of the nest -
52.2 points, in contrast to the control group - 34.3 points. Piglets that
received more complete colostrum were also characterized by higher
average daily gains - 261 g, which is 25 g superior to control (P> 0.999).

Thus, studies have shown that the use of feed additive «Actigen»
(mannan oligosaccharides) promotes the production of sows full colostrum,
which improves the viability of piglets, increases growth energy and
protects them from digestive disorders and life-threatening diseases.

7.2. Management of technological innovative solutions in the plant
of rearing and fattening.

7.2.1. Development and implementation of technological
innovative solutions in the growing shop. At the present stage of
development of pig breeding in the world there are many options for
effective technology for raising piglets from birth to transfer for
fattening. The developers of these technologies are scientists, specialists of
companies producing feed and equipment of domestic and foreign origin,
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these technologies are implemented in farms of different sizes, methods of
conducting the pig industry, etc. [263]. However, there are currently no
agreed recommendations on the timing of transferring weaned piglets to the
rearing area - on the day of weaning or, given the seven-day rhythm step, to
perform this operation seven days after weaning.

Using the relevance of this issue and the interest of producers, as a
result of research, the task was to investigate the impact of technological
features of growing piglets during rearing on their productive qualities (live
weight, average daily gain, safety), taking into account the factor - the time
of transfer to rearing.

The experimental young were divided into two groups as
follows: Group I - on the day of weaning sows are transferred to the area of
single sows, and piglets on the same day were transferred to the area of
rearing; Group Il - weaned sows were transferred to the breeding area, but
the piglets remained in the farrowing machines for another 7 days
(according to the accepted rhythm step in the farms), and then transferred to
the rearing area.

Weaning is a serious stress for piglets and one of the main critical
periods of their lives, when the foundations are laid for future growth and
development. Today it is well known that the weight of piglets at weaning
and growth rates in the first 7-10 days after it significantly affect the
efficiency of feeding throughout life until slaughter. Therefore, during this
period it is necessary to ensure the highest average daily gain and good
health of piglets.

The results of growing experimental piglets from weaning to 90 days
of age are presented in table 7.37. It should be noted that at weaning the live
weight of piglets in the experimental groups was almost the same, the
difference in favor of piglets of group Il was only 0.06 g (the difference is
not statistically significant).

However, during the period of stay of experimental piglets on rearing
we note a probable decrease in live weight in animals of group | by 4.86 kg
compared with experimental youngs of group Il (P> 0.999).

When studying this issue and observing the behavior and condition of
piglets in both experimental groups, it should be noted that piglets that on
the day of weaning fell on the rearing area (group 1) for a longer time
established a hierarchical relationship with each other, in contrast to those
piglets that remained for another week in their farrowing machines (group
I1). Based on this, we state that the animals of the second group are better at
merging nests in the rearing area.
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Table 7.37
The results of growing experimental piglets

(on average by farms), X + 5

. Group

Indicator I I +1Itol
Number of goals at weaning (28
days), goal. 1790 1790 -
Live weight of piglets at
weaning, kg 8.01 +0.30 7.95+0.28 -0.06
Number of goals at the age of 90
days, goals. 1672 1751 +79
Live weight of piglets at the age
of 90 days, kg 33.41+0.22 38.27+0.14 +4.86
Average daily gain, g 416 + 6.8 497 +3.5 +81 ~
Saving, % 93.40+1.85 97.82+1.60 +4.42

Studies have shown that the animals of the first experimental group
decreased feed consumption during the first days after transfer to the rearing
area, in contrast to their counterparts in the second group, which after a week
of adaptation in farrowing machines consumed much better feed in the
rearing area. This fact was observed in the reduction of the average daily
gain in piglets of group I, which was equal to 416 g, which is 81 g less than
in young pigs of group Il (P> 0.999).

According to the indicator of preservation of young animals in the
period of rearing, a probable difference in terms of experimental groups was
not established, but it was higher by 4.42% in young animals, which were
weaned for another 7 days after weaning.

On the basis of the conducted researches in four farms with similar
technology of conducting the pig industry («Mig-Service-Agro»
agricultural firm, Dumitrash private enterprise, Mykolaiv region; «Tavriya
pigs» of Kherson region and Novoselivske of Odessa region), that piglets,
which after weaning remain for 7 days in their farrowing machines (group
I1), are likely to predominate in live weight and average daily gain, young
animals that immediately after weaning enters the rearing area ( group 1).

In the rearing shop, the use of bunker feeders and feed machines, in
contrast to conventional troughs, helps to maintain the proper level of
sanitation in the piglet feeding area, reduce feed costs, etc. This reduces the
cost of expensive "starter" feed, and continues to maintain the energy
potential of the body, which contributes to the rational use of feed nutrients

and provides a high growth rate of young pigs. But it is necessary to further
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study the comparison between self-feeders of different designs and the
influence of design features of feeders on the productive qualities of young
pigs.

In the domestic market, there are self-feeders for feeding dry feed,
which contain a hopper and a trough with distributors [413]. These feeders
provide free feeding of pigs for a day or more. This device has several
disadvantages:

- first, it does not regulate the height of the front wall of the trough,
which leads to turning the feed piglets;

- secondly, in the case of the use of finely ground feed, they can be
compressed and hang in the narrowed part of the hopper, resulting in a
violation of the process of their uniform consumption by animals;

- thirdly, the device does not sufficiently stimulate the forage activity of
PIgs;

- fourth, rigidly fixed distributors create inconvenience when cleaning
the trough from feed residues.

The aim of the research was to improve the feeder, taking into account
- to prevent sticking and freezing of feed in the hopper of the feeder and to
improve the conditions for maintenance and implementation of feed
behavior of piglets.

The problem is solved by the fact that the feeder is movable in a
horizontal position, contains brackets for adjusting and fixing its height, L-
shaped sides and trough lattice to prevent foraging, lattice distributors with
hinged shaped brackets with scrapers to prevent friction and prevent
behavior of piglets. For convenient cleaning of a trough from the forage
rests the lattice is hinged over a trough.

The essence of the utility model is illustrated by the drawing, where in
Fig.7.7 and 7.8 show a general view of the feeder for pigs in axonometric
projection; in fig. 7.9 is a horizontal section of the position of the device; in
fig.7.10 - vertical section of the feeder for pigs.

Device containing hopper «1» with axes «2» hinged to the fence (not
shown), trough «3», gate valve «4», with the mechanism «5» mounted on
the upper edges of the front «6» and rear «7» walls, hinged to the front wall
«6» lattice «8», which is formed by distributors «9» with hinged shaped
brackets «10» with scrapers «11», brackets «12» and «13» and G -shaped
sides «14» and «15y», connected to the ends of the trough «3».
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Fig.7.7. General view of the self-feeder for pigs in oxonometric
projection (option 1)
1 - bunker; 2 - axes; 3 - trough; 4 - sliding gate; 5 - mechanism; 6 - front wall; 7 - rear wall; 8 -
lattice; 9 - distributors; 10 - figured consoles; 11 - scrapers; 12; 13 - brackets; 14; 15 — «L-shaped»

sides.

Self-feeding for pigs works this way. At the beginning of rearing or
fattening hopper «1» with axes «2», hinged to the fence is filled with feed,
which is poured into the trough «3» due to the raised gate valve «4».

13

Fig. 7.8. General view of the self-feeder for pigs in oxonometric
projection (option 2)
1 - bunker; 2 - axes; 3 - trough; 4 - sliding gate; 5 - mechanism; 6 - front wall; 7 - rear
wall; 8 - lattice; 9 - distributors; 10 - figured consoles; 11 - scrapers; 12; 13 - brackets; 14; 15 — «L-
shaped» sides.
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o o el s d 3

Fig. 7.9. Horizontal section of the feeder for pigs

Adjusting the feed to the trough «3» is by means of the mechanism
«5», which is installed on the upper edges of the front «6» and rear «7»
walls. Lattice «8» in the lowered state thanks to distributors «9» provides a
feeding front of six animals. It also in a lowered state forms a kind of
extension of the L-shaped sides «14» and «15» and prevents them from
turning the feed out of the trough «3» piglets. If it is necessary to
conveniently clean the trough from the remains of feed, the lattice «8» is
raised to the stop in the front wall «6». Figured consoles «10», deviating to
the sides under the pressure of the snout of one individual stimulate the
consumption of food by neighboring individuals and thanks to scrapers «11»
loosen the compacted feed in the lower narrowed part of the hopper «1» and
promote its entry into the trough «3».

Fig. 7.10. Vertical section of the feeder for pigs

To adjust the height of the trough «3» at the end of the first or second
third of rearing (fattening) to prevent raking of feed, the feeder is deflected
in the opposite direction from the piglets and with brackets «12» and «13»
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fixed to the adjacent fence (not shown). ). The height of the trough «3»,
which allows you to easily consume and not rake the feed is determined by
the average size of the piglets. The L-shaped sides «14» and «15» lattice
which are fixed on end faces of a trough «3» also promote prevention of
raking of a forage by piglets from a self-feeder.
The advantage of the proposed device is that it prevents the adhesion
and freezing of feed in the hopper «1», and thanks to the lattice «8»
facilitates the cleaning of the trough «3» from feed residues and improves
conditions for maintenance and implementation of feed behavior of piglets.
As a result of the introduction into production of our proposed
elements of improving the feeder for piglets for rearing, allowed to increase
the fattening qualities of young pigs. The results of growing piglets on
rearing depending on the type of feeder and genotype are shown in table
7.38.
Table 7.38
The results of growing piglets on rearing depending on the type of

feeder, X £ 55

A group of animals

Indicator I 11 Il v
(WBXL)xP | (WBXL)xD | (WBXL)xP | (WBxL)xD
. control research
Assignment of groups (regular bunker) (advanced)
Number of heads when staging 80 80 80 80

(35 days), heads.

Live weight of piglets when

: 10.1+0.30| 10.8+£0.32 | 9.8+0.24 | 11.0+0.28
placed for rearing, kg

Number of goals at the age of

90 days, goals. 76 5 7 7

Live weight of piglets at the

352+0.32 ] 36.5+0.40 | 37.840.34 =~ | 38.2+0.52 ~
age of 90 days, kg

Average daily

. 465+6.8 | 476 £5.00 | 519+3.5~ | 503+4.40
increase, g

Daily addition of compound

feed per head, kg / day 15 15 15 15
Feed conversion, kg 3.23 3.15 2.89 2.98
Saving, % 95.0+1.64 | 93.8£2.00 | 96.3+1.80 | 96.3 +1.86

The live weight of piglets at the age of 90 days was probably
influenced by the use of an improved feeder for feeding compound feed for
young pigs during the rearing period. Thus, the force of impact-type feeders
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(A) was 8.52%, the strength of influence of genotype (B) experimental study
on calves’ index was - 1.33% and a large force of impact was marked joint

influence factors (A x B) (tab. 7.39).

Table 7.39
Influence of feeder type and genotype on live weight of piglets
at the age of 90 days
The strength of the influence of factors on the live weight of piglets at the age of 90
days

Factor SS df MS F p n2,%
Feeder type (A) 353.8 1 353.84 29.973 | 0.0000 8.52
Genotype (B) 55.4 1 55.439 4.696 0.0310 1.33
A xB 14.5 1 14.516 1,230 0.2683 0.35
Residual 3730.6 | 316 11.806 - - 89.80
General 41544 | 304 - - - -

The significant influence of the type of feeder on the live weight of
piglets can be explained by the fact that the proposed feeder due to its design
features stimulated the feeding behavior of the experimental young pigs.

Animals consumed better feed, there was less scattering and wrapping
of feed, in contrast to the usual bunker feeder.

According to the results of the research, we note that the combination
of two-breed sows large white x landrace with boars Pietren and Duroc had
no significant effect on the average daily gain during the rearing
period. Thus, the strength of the influence of genotype (B) on the studied
trait was only - 0.07% (Table 7.40).

Table 7.40
Influence of feeder type and genotype on average daily growth of
young animals

The strength of the influence of factors on the average daily gain
Factor SS df MS F p 72, %
Feeder type (A) 125282.0| 1 125282 | 67,409 | 0.0000 | 17.23
Genotype (B) 476.1 1 476.11 0.256 | 0.6131 | 0.07
A xB 13947.4 1 13947 7,504 0.0065 1.92
Residual 587299.7| 316 1858.5 - - 80.78
General 727005.3 | 304 - - -

Regarding the type of feeder, we note that the strength of the influence
of this factor (A) was 17.23%, also noted the probable influence of both
factors (A x B) on the average daily gain on rearing - 1.92%.

Neither the type of feeder nor the genotype was found to be likely to
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be affected by the study.

Thus, due to the design features of the proposed device, which
prevents sticking and freezing of feed in the hopper, and due to the lattice
facilitates cleaning of the trough from feed residues and improves conditions
for maintenance and implementation of feed behavior of piglets, it is
possible to increase live weight of piglets and their average daily gain
rearing.

The method of increasing the productivity and safety of
piglets. Nowadays, there is a significant loss of young animals in farms due
to dyspepsia, cholesterol toxemia, salmonellosis. A large percentage of
these diseases account for cholesterol toxemia [20, 263]. Thus, the disease
becomes relevant due to its frequent occurrence.

Cholesterol toxemia (edema) is an acute infectious disease of piglets,
mostly of weaned age, characterized by dysfunction of the central nervous
system, enterotoxemia, edema in various organs and tissues. This disease
usually affects piglets with better fattening after weaning from sows. This
occurs in weaned piglets with excessive and greedy consumption of a large
part of the feed, mostly unusual, difficult to digest. Lustful consumption of
food often leads to overflow and overload of the stomach, and thus - to
severe indigestion. Treatment of edema is effective only at the beginning of
the disease. The main measure should be prevention [294, 372, 373, 522].

Researchers offer different ways to solve this problem. In particular,
B.L. Belkin, V.S. Prudnikov, A.M. Malakhov and others believe that all
suspected piglets for this disease should be immediately given orally 10%
calcium chloride and sodium chloride 5 ml three times a day. Next, to
accelerate the evacuation of the contents of the gastrointestinal tract and
reduce the absorption of toxins in the feeders of piglets need to pour 5%
solution of Glauber's salt. According to S. Bobruyko, the method of dosed
suckling should be used to prevent edema in piglets. It was used in the two-
phase method of raising piglets: with the help of special shields with a
manhole, piglets were denied access to sows, kept in "dining rooms" for
piglets from two to three hours to three to five days, there is gradually
weaned from sows.

According to M. Burlaka, for the prevention of edema in piglets for
four days before and after weaning per 100 kg of feed should be given: 50 g
of chlortetracycline, 200 g of sulfadimesine, 60 g of copper sulfate, 40 g
of furazolidone, 50 g of pharmazine. Within 10 days after weaning, the
author recommends reducing the amount of total feed by 20% [44, 48].

Good results in the prevention of edema of piglets provides a Polish
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product «Biovetay, which contains sulfadimethoxine and zinc oxide.

According to V.P. Urban, I.L. Naimanov, the most effective and
cheapest method of prevention and treatment of the disease is feeding
weaned piglets within the zoohygienic norms of table salt.

In connection with the above, it should be noted that in today's pig
farming practice there is no clear opinion on the term of use of salt to prevent
edema of weaned piglets. Therefore, the main purpose of the study was to
study the use of table salt of weaned piglets for the prevention of edema
(cholesterol toxemia).

In connection with the above, we set a task to determine the optimal
period of free access of weaned piglets to table salt in feeders. For this
purpose we carried out scientific and practical experiment in the conditions
of Agrofirm «Mig-Service-Agro» of the Novoodesky region of the Nikolaev
area, having formed 5 experimental groups of weaned piglets with live
weight of 8 kg by the principle of analogs: | control group which piglets did
not have free access to cooked salts; Experimental group Il - animals whose
animals had access to table salt 10 days before and 10 days after
weaning; Experimental group Il - 7 days before and 7 days after
weaning; IV experimental group - 4 days before and 4 days after weaning; V
experimental group - 1 day before and 1 day after weaning. The total
number of pigs in each group was 180.

In addition, we studied the motor behavior of piglets in the
experimental groups in the form of the number of approaches to the feeder
with salt. Motor behavior was studied by visual observation from 6 am to 6
pm. Performance indicators of piglets during the rearing period according
to the experiment are shown in table 7.41.

As a result of our study, we found that the rate of high fertility in all
experimental groups was in the range of 1.41-1.44 kg. The duration of the
sucking period was 30 days. The largest number of piglets at the age of 90
days was found in the IV experimental group, which exceeded I, 11, Ill, V
groups by 5.6%, 2.2%, 3.4%, 2.8%, respectively.

Thus, the largest live weight was recorded in piglets of the IV
experimental group, which had free access to salt 4 days before and 4 days
after weaning - 37.8 kg and probably exceeded the animals of I, I, 1lI, V
experimental groups by 7.4 kg, 1.8 kg, 2.0 kg,
2.1 kg, respectively. However, it should be noted that according to this
indicator, the piglets of all experimental groups probably exceeded the
control peers by 5.3-5.6 kg.
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Table 7.41

Productivity of piglets during rearing, X 5.

Time of free access to table salt, days
without | 10 days 7 days 4 days 1 day before
Indicator salt before before and | before and | and 1 day
and 10 | 7 days after | 4 days after after
days after | weaning weaning weaning
weaning
A group of animals I 11 Il \Y V
Number of animals
in the group, heads 180 180 180 180 180
Large-fruited, kg 1.44 1.43 141 1.42 1.42
+0.04 | +0.03 + (.02 + (.02 +0.03
Duration of the
sucking period,
days 30 30 30 30 30
Number of piglets
at the age of 90
days, heads 168 174 172 178 173
Saving, % 93.3 96.7 95.6 98.8 96.1
+220 | +2.20 +2.10 + 1.80 #bce +2.14
Live weight at the| 30.4 36.0 35.8 37.8 35.7
ageof 90 days, kg | £0.56 | +£0.40- +0.322 | £0.42¢20c¢ + (.32 ¢
The average daily
increase in rearing, | 321.8 384.1 382.1 404.2 380.9
g (90 days) + 6.83 + 6.00 +5.70 + 5.56 @b +5.75

Notes: a - probable excess of indicators of the | control group; b - probable excess of
indicators of the Il experimental group; c - probable excess of indicators of the Il experimental
group; e - probable excess of the V of the experimental group.

This fact contributed to the increase in the average daily growth of
piglets of group IV on rearing - 404.2 g, in contrast to peers of groups I-11I
- 321.8-384.1 g.

Thus, the highest survival of piglets was also recorded in piglets of the
IV experimental group - 98.8%.

These calculations indicate that the best option for the prevention of
edema in piglets is the use of salt in free access to it 4 days before and 4
days after weaning.

In our opinion, the physiological effect of table salt for the prevention
of edema in piglets is the existence of a "potassium-sodium
pump". Nutrients from food in the intestines enter the bloodstream through
the mucous membrane, which then delivers them to the tissues. Through the
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thinnest capillaries (blood vessels) they get into the extracellular fluid, the
surrounding cells. From here they are pumped to the cells of the body.

The movement of fluid inside the cell is due to miniature "pumps" that
are located on the inner shell of the cell. First, they pump sodium out of the
cell through the smallest pores. As a result, the concentration of sodium in
the intracellular fluid decreases in the presence of salt in the diet. Other
sodium ions penetrate through the protective membrane into the cell. There
IS a constant exchange of fluids between the outer and inner space of the
cell. Otherwise, there is an accumulation of fluid near the meninges, which
provokes edematous, and then the nervous form of edema.

Such "gateways", which organize the inflow of nutrients into the cell,
work only in the presence of large amounts of potassium. Potassium-
carrying particles then enter the cell, while sodium is pumped out and enters
the extracellular fluid. Therefore, at the first symptoms of edema of piglets,
practitioners recommend forcibly giving suspicious piglets a teaspoon of
common salt at once, and then make it free access to the piglet feeder. If you
take such actions immediately, the symptoms of this dangerous disease will
disappear later.

Thus, in the course of the study we find that in order to prevent
cholesterol toxemia of piglets on rearing, the cheapest method is the use of
salt 4 days before and 4 days after weaning from the sow.

As a result of research on the use of salt for the prevention of edema
in piglets, the amount of salt eaten by piglets in the experimental groups was
investigated. During the experiment it was found that the piglets of the
experimental group Il during free access to salt (10 days before and 10 days
after weaning) the first 3 days did not consume salt, and approaches to the
feeder were solely out of interest, then the piglets tried to taste interested
object (salt), sniffed it, etc. The same trend of limited salt consumption was
observed in the last three days, where the piglets lost interest in this feeding,
and physiologically did not need this element, and therefore feeding was
trampled, contaminated, etc. During the experimental period, the piglets of
the 11 experimental group ate 5.92 g of table salt.

As for the 11 experimental group, we note that the piglets of this group
during free access to salt (7 days before and 7 days after weaning) for the
first 2 days did not consume salt, but only first sniffed it, and then tried to
eat, and the last two days also lost interest in table salt due to the
physiological saturation of these trace elements. During the experiment,
piglets in this group ate 6.58 g of salt.

Young animals of the IV experimental group during the time of free
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access to table salt (4 days before and 4 days after weaning) almost from the
first day consumed table salt and showed great interest in mineral
fertilization. During the experiment, the piglets consumed 8.14 g of salt.

Of course, piglets of the V experimental group, the time of free access
to salt (1 day before and 1 day after weaning) is insufficient for the
prevention of edema, and therefore the amount of mineral fertilizer
consumed is 3.82 g.

Subsequently, during the observations it was found that piglets of II,
I11 experimental groups during the observations made an average of 12
approaches to the feeder with table salt, and piglets of IV, V experimental
groups during the observations made an average of 16 approaches to the
feeder with mineral salt. top dressing.

As a result of research conducted in the conditions of Agrofirm «Mig-
Service-Agro» of the Novoodesky district of the Nikolaev area it is
established that the most optimum and cheapest way of prevention of an
edematous disease of piglets is use of table salt 4 days before and 4 days
after weaning. In addition, it was found that piglets (IV, V experimental
groups) made an average of 16 approaches to the feeder with salt.

Patent 117,639 Ukraine, IPC A01K67 / 02 (2017.01). The method of
increasing the productivity and safety of piglets / Borodaenko F.A., Lykhach
V.Y, Lykhach A.V., lvanov V.O., Zasukha L.V.; applicant and patent
owner  Institute of Pig Breeding and APV  NAAS. -
Mo u201701612 ; declared 28.02.2017 ; public. 26.06.2017, Bull. A2 12.

The method of growing weaned piglets. Raising young animals is the
most important stage in pig breeding, the results of which determine the final
zootechnical and economic indicators of the industry. Therefore, the issue
of growing young animals, especially the organization of its full feeding,
should be given maximum attention [250, 372, 470]. Biological features of
newborn animals are anatomically and functionally underdeveloped
digestive system in comparison with adult animals. Up to 3 weeks of age,
the stomach of piglets does not produce hydrochloric acid, without which
gastric juice enzymes that digest proteins, lipase, which breaks down fats,
cannot function properly. Gastric juice of young animals is devoid of
bactericidal properties, as a result of which they are prone to gastrointestinal
diseases [48, 154].

In this regard, to ensure profitable pork production, one of the defining
links in the technology of growing young pigs is to increase the efficiency
of feed use.

Modern compound feed enterprises, shops for feeding pigs produce
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both loose and granulated compound feeds.

In the production of feed in bulk grain and non-grain components are
cleaned, crushed, dosed according to the recipe, mixed. Compound feed
made by this technology has a low enough digestibility of nutrients. The
starch of the grain components, which occupy the largest part of the feed, is
in a form inconvenient for assimilation by the body of animals, especially
for young pigs. The use of such feed has a number of disadvantages: self-
sorting of feed during transportation and storage, selective consumption of
components by animals. The presence of fine fractions in placer feed leads
to feed loss during transportation and feeding, to irritation of the mucous
membranes of the respiratory tract and eyes, stressful condition of animals
during feeding, low sanitary quality and feeding efficiency. This method
requires a large number of technological and transport equipment and is
characterized by high specific costs of electricity for feed
production. Changes in the raw material base, in particular, the tendency to
reduce the amount of cereals in the diet, contamination of grain with
mycotoxins, global shortage of fishmeal, ban on the use of meat and bone
meal, and in Ukraine in addition, falsification and low quality of this group
of feeds , require the use of another physical form of feed [17, 167, 306]. In
addition, most pig farms in Ukraine consider it appropriate to use feed in
bulk, as energy costs for pelleting are not paid by the growth of pigs.

Granulated feed is most acceptable for young pigs. In the process of
granulation, up to 95% of colonies of molds that produce toxins are
destroyed. Heat treatment inactivates specific inhibitory factors that limit or
disable the physiological functions of animals.

During granulation, the biopolymers that make up the main part of
organic matter change significantly. Moisture heat treatment causes
denaturation of the protein, affects the solubility of its fractions and their
ratios. Starch is 16% gelatinized and converted into a form more accessible
to enzymes, which is very important for young pigs. The positive effect of
the granulation process on the quality of feed is largely due to changes in
the physicochemical properties of plant fibers, which leads to the formation
of low molecular weight carbohydrates. As a result, the amount of crude
fiber and lignin in the feed is reduced by 1.2-1.3 times. In the process of
granulation, fat is released from the fat cells of the components (meal, cake,
etc.), reducing its viscosity, the fat is more evenly distributed on the surface
of the feed, which contributes to better digestibility. Digestibility of protein
in such feeds increases by 1.6%, fat - by 4.6-9.7, fiber - by 3.8%. However,
various technological factors (heat, moisture, mechanical pressure) lead to
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some changes in low molecular weight components: amino acids, vitamins
and other substances. Some scientists believe that the most destroyed is
vitamin A. The loss of vitamins E and K reaches 12-15% during granulation,
and vitamin C is destroyed by 25%. Water-soluble vitamins (choline,
choline chloride, niacin and its amides) are quite stable under normal
production conditions, the loss of vitamins B,, B, and B., sinsignificant
[309].

Heat treatment has almost no effect on the content of mineral
components in the feed, but sometimes changes in their digestibility by
animals are possible.

It can be concluded that in the process of granulation physicochemical
transformations of the main biopolymers of feed (proteins, starch, fiber),
which increase the nutritional value of the product, significantly exceed the
changes in low molecular weight components (vitamins, amino acids,
enzymes) and contribute to better 22%) feed sales and intensity (by 6.7-
23.7%) growth of pigs.

Given the above, the technology of production of finished products
should include stages of preparation of components in accordance with the
physiological characteristics of animals and heat treatment of both raw
materials and finished products.

Summarizing the data from various sources, it should be noted that the
feasibility of using granular feed in the diets of piglets, of course, proven,
but not widely used (as pre-starter feed). In addition, there is no exact data
on what should be the length of the granules, because in most cases, granules
with a diameter of 0.5 cm are used.

Therefore, based on the task invention to provide a method of growing
weaners, including feeding granular feed using granules, whose diameter
varies between 2-4 mm (Patient number 118222).

The essence of the method is as follows: for the experiment were
formed five groups of piglets-analogues at the age of 35 days, 160 heads
each. Young animals throughout the experiment (from 35 to 90 days of life)
were fed daily the same nutrient feed according to the accepted
technology. But the physical form of feed was different. Piglets of the first
group consumed feed in the form of crumbs, the second, third, fourth and
fifth - in the form of granules with a diameter of 2, 3, 4 mm, respectively

Taking into account the conditions of keeping on the farm, five groups
of piglets were determined to be equal in number (160 heads), of which the
first - control, and I, 111, IV, V - experimental. Rhythm step on the farm 7
days. Therefore, we compared 5 groups that settled in separate boxes of the
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growing shop in equal groups with an interval of a week. In addition, we
calculated and analyzed the index of forage activity at the end of the rearing
period. The results of the experiment on the effect of feed on the
productivity of piglets on rearing are shown in table 7.42.

Table 7.42

Influence of physical condition of compound feed on productivity of
piglets on rearing, X £5;

Ne s/n Physical condition of compound feed
Sign loose crumb granular, diameter, mm
2 3 4

1 ]A group of animals I 11 i v V
2 [Number of animals

when placed for

rearing, heads. 160 160 160 160 160
3 |Age of piglets when

placed for rearing,

days 35 35 35 35 35
4 |Live table at 10.1 10.4 9.8 10.6 10.3

staging on rearing, kg +0.30 +0.32 +0.24 + (.40 + (.28
5 |Live weight of animals

when transferred from

prestarter (granules) to

starter

compound feed (45 12.0 11.8 12.1 12.2 11.8

days), kg +0.48 +0.30 +0.40 +0.60 +0.44
6 [Live weight of piglets

when transferred to 29.7 30.6 324 36.8 31.8

fattening (90 days), kg| +0.50 +(.28 £036  |+0.36%2%|  +048
7 |Average daily 356.4 + 367.3 £ 4109 + 476.4 + 390.9 +

increase in rearing, g 10.12 8.30 6.24 7.20bce 8.80
8 [Number of piglets

when transferring to

fattening, heads. 150 153 156 158 156
9 [Saving, % 903.8+1.96 | 95.6+2.40 | 97.5+2.00 | 98.8£2.00% | 97.5+1.96
10 |Index of forage 0.183 the 0.153 the 0.210 0.256 0.215

activity (on average) at most most

the end of the growing | common common

Season

the experiment, or 7.8% for the whole growing season.

Notes: a - probable excess of indicators of the I control group; b - probable excess of
indicators of the Il experimental group; c - probable excess of indicators of the Il experimental
group, .e - probable excess of indicators of the V experimental group.

These tables convincingly show that the feeding of granular feed with
a granule diameter of 3 mm in comparison with loose and crumb contributed
to an increase in live weight gain by 33.67% and 29.7%, respectively, during
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A similar result was obtained when comparing the method of feeding
piglets when feeding compound feed, the size of the granules of which was
2, 3,4 mm.

Thus, the feeding of granular feed with a granule diameter of 3 mm
compared with 2.4 mm contributed to an increase in live weight gain by
15.94, 21.87 and 22.46%, respectively, during the experiment. The survival
of piglets during the rearing period was also the highest in the IV
experimental group, where pigs consumed granular feed 3 mm long, and
amounted to 98.8%.

This indicates that this physical state of the feed has a positive effect
on the digestive processes in the gastrointestinal tract of piglets.

As for feed costs, we note that they were approximately the same in
all groups. Regarding the index of feed activity, we note that piglets (group
IV) that consumed granular feed with a granule diameter of 3 mm had the
highest index - 0.256, and animals of this group spent more time on the
number of approaches and stays near feeders, interest in the feed object
(compound feed) in piglets was higher because it was more often sniffed
and tasted, less contaminated and scattered compared to analogues of I, 11,
I11 and V experimental groups, where the index of their feed activity was
slightly lower, in particular 0.183, 0.153, 0.210, 0.215 in accordance.

Therefore, the data of this experiment showed that on granular feed
with a granule diameter of 3 mm piglets not only grew more intensively, but
also the group before transfer to fattening was more homogeneous in live
weight compared to control, which reduced the intragroup hierarchy
between animals when transferring them for fattening. .

Thus, in comparison with the prototype, the proposed utility model has
the following advantages: piglets spent more time on the number of
approaches and stay near the feeders, had a higher interest in feed, sniffed
and tasted more often and less polluted and scattered it; increased weight
gain of piglets per day by 12%; feed costs per unit weight gain decreased by
9.8%, feed digestibility and safety of pigs increased due to the exclusion of
disorders of the gastrointestinal tract.

Patient 118,222 Ukraine, IPC A01K67 /02 (2017.01). The method of
growing pigs weaned / Lykhach A.V., Lykhach V. Y., Borodayenko F. A.,
Ivanova L. A.; applicant and owner of the Institute of Pig Breeding and APV
NAAS. Ne u201701923 ; declared 28.02.2017 ; public. 25.07.2017; Bull.Ne
14.
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7.2.2. Development and implementation of technological
innovative solutions in the fattening shop. Fattening and meat qualities
of young pigs with different sensitivity and housing conditions. Farm
animals are characterized by a high degree of herd organization. Herd
instinct leads to their rapprochement, and antagonism - to
separation. Therefore, to obtain good results with a group method of
detention, it is necessary to strive for maximum consistency of group
composition. However, this usually contradicts other technological
requirements. In particular, the decisive factor is to provide animals with a
level of feeding according to their age, physiological condition and
productivity.

The process of forming groups causes a strong stress response in
animals, associated with the need to establish a certain rank in the
group. When forming a group or with the appearance of a «<newcomer» there
Is significant excitement, anxiety, clashes, fights, until a certain hierarchical
order is established. The position of the animal in the group is closely related
to its weight and aggression.

The higher the animals are on the hierarchical step, the more persistent
the struggle for supremacy between them. In this regard, the more frequent
regrouping and recruitment of new groups, the stronger and longer the stress
reactions, the more pronounced their negative effects, which are manifested
in reduced growth energy, increased morbidity, etc. Highly productive
animals react especially strongly to regrouping. [399, 433].

According to the research of many scientists and practitioners, it
Is noted that one of the stressors that negatively affects the body of animals
Is their content in large groups, which is provided by the technology of
industrial pork production. In these cases, aggression increases, the normal
organization of the herd is disrupted, because the animals of the lowest rank
cannot avoid meeting with aggressive animals, which leads to frequent
fights. In conditions of fierce competition, weak, timid animals are not able
to fully meet their needs, are in constant anxiety and excitement. The
consequence of stress in them is reduced productivity and other disorders
[261, 483, 510].

Based on the above, it is of considerable interest to study the
peculiarities of growth rate, metabolism, fattening and meat qualities of
piglets with different stress sensitivity in different growing conditions.

Analysis and study of the peculiarities of growth in the dynamics
allows to more objectively assess the intimate processes that underlie the
development of stress in sensitive animals and purposefully determine the

128



search for ways to prevent it. To this end, the following studies were
conducted. At the end of the suckling period in piglets was determined by
the degree of stress sensitivity. To do this, on the first day after weaning, the
piglets were injected subcutaneously behind the auricle with 40%
formaldehyde solution, and on the second day, their immunological
response was assessed by the size of the swollen spot. To stress-
resistant, stress - prone and stress-doubtful were young animals, in which
the size of the swollen spotranged from 1.1 to 1.5, respectively; 2.1-
2.5 and 1.6-2.0 cm. After selection, three groups of piglets were formed, in
each of 40 animals, the breed of experimental piglets was the same ¢ (WL
x L) x A'P. Observations were performed for 180 days. The research results
are presented in table 7.43.

Table 7.43

Dynamics of live weight of young pigs with different sensitivity and

rearing conditions (kg), (n =40), X + 5.

Group
i
Age, I 1 mixed (SQ%
miss. _ . - stress - resistant;
stress resistant stress-sensitive
50%
- stress - sensitive )
1 7.3+0.20 7.8+0.24 7.5+0.18
2 20.2 +0.28 20.3+£0.26 19.1+£0.28 "
3 32.1+£0.26 30.4+£0.26 29.3+0.24
4 56.1 £0.28 53.6 +£0.24 ~ 51.8+0.22
5 82.2+0.26 80.3+0.21 = 78.1 £0.24 =
6 106.5 +0.28 100.3+0.18 97.8+0.19 ~

According to the results of the research, it was established that stress-
resistant and stress - sensitive animals raised in different conditions had
different values of live weight. Thus, at the age of 30 days, piglets of all
groups had almost the same live weight, no probable difference between the
groups was found.

At the age of two months in the groups of stress-resistant animals
and stress - sensitive animals that were raised separately, the live weight
was also the same, there is they responded equally to the stress factor -
weaning and kept the same growth energy. In the group of animals that were
mixed (group |IlI), live weight at this age was lower than stress-
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resistant and stress - sensitive animals that were bred separately.

From the age of three months, there is a clear trend of the
predominance of stress-resistant animals in terms of live weight over
analogues of stress-sensitive animals and the mixed group (50%
- stress - resistant; 50% - stress - sensitive ). The live weight of young pigs
depended on the conditions of their rearing.

Differences in changes in live weight were confirmed by the level of
absolute, average daily and relative increments (Table 7.44 -7.46), as live
weight is directly proportional to them.

The value of absolute growth in young pigs of the experimental groups
tended to increase with age. A slight decrease was observed at the age of 2-
3 months.

Table 7.44
Dynamics of absolute growth of young pigs with different sensitivity

and rearing conditions (kg), (n =40),

Group
11

Age i 0
periods, I 11 - st?gé)sfe-drgiost/;nt :
months stress resistant stress-sensitive '

50%
- stress - sensitive )

1-2 12.9 +£0.36 12.5+0.40 11.6+0.54~

2-3 11.9+0.50 10.1 £0.56 ~ 102 +0.65~

3-4 24.0+0.52 23.2+0.50 22.5+0.60"

4-5 26.1 £0.32 26.7+0.41 26.3+0.64

5-6 243 +0.32 20.0+0.46 19.7 £0.82 =

The absolute growth rates in young pigs, which were defined as stress-
sensitive, were higher in contrast to the absolute growth rates in
young piglets reared with stress-resistant pigs.

According to the results of the analysis of the average daily gain,
a similar trend was noted, stress-resistant animals (group 1) probably
outperformed the analogues of groups Il and Ill, in all age periods.

The absolute growth rates in young pigs, which were defined as stress-
sensitive, were higher in contrast to the absolute growth rates in
young piglets reared with stress-resistant pigs.

130



Table 7.45
Dynamics of average daily growth of young pigs with different

sensitivity and rearing conditions (g), (n =40),

Group
1
peﬁ%(ceis, I 11 mixed (50%
months stress resistant stress-sensitive - Stress - resistant;
50%
- stress - sensitive)
1-2 424 + 8.51 411+9.10 382 +£8.74
2-3 391 +8.40 332 +10.00 ~ 356 £9.04 ~
3-4 790 + 8.48 763 £9.84 " 740 +£10.32
4-5 859 + 8.60 878 £9.20 865+ 12.00
5-6 799 + 8.20 658 £ 8.44 ~ 648 £ 11.80

According to the results of the analysis of the average daily gain,
asimilar trend was noted, stress-resistant animals (group 1)
probably outperformed the analogues of groups Il and Ill, in all age
periods. Stress-sensitive animals that were with stress-resistant animals
grew less intensively than stress-resistant and stress - sensitive animals that
were raised separately.

A significant increase in growth rate in the experimental groups was
observed after 90 days of age and reached its peak value at the age of 4-5
months. It was during this period that the separate cultivation of stress-
sensitive animals made it possible to obtain the highest values of the average
daily gain - 878 g.

Table 7.46
Dynamics of relative growth of young pigs with different sensitivity

and rearing conditions (%0), (n =40), X + 55

Group
I
peﬁ%zls, I 1 mixed (5(_)% |
months stress resistant stress-sensitive - Stress - resistant,
50%
- stress - sensitive)
1-2 104.9 99.6 08.4
2-3 45.5 39.8 42.1
3-4 54.4 55.2 55 5
4-5 37.7 39.9 405
5-6 25.8 22.1 24
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During this period, the indicators of average daily gains in terms of
groups probably did not differ, which can probably be explained as a
manifestation of the compensatory response. In the age period of 5-6
months, only young animals that were separated as stress-
resistant maintained a fairly high level of average daily growth, the growth
energy decreased less compared to the previous period.

Evaluating the experimental groups in relation to the indicator of
relative growth, which characterizes the intensity of growth of the organism,
it was found that for all groups the value of relative growth was the highest
in the period of 1-2 months and ranged from 98.4 to 104.9%. The highest
value of this indicator was characterized by animals of group |
- stress - resistant.

With age, the value of relative growth in young animals of all groups
decreased, a more intense decrease was observed in young animals
of group Il1, where stress-sensitive animals were with stress-resistant.

Thus, based on the above, we can conclude that piglets with different
stress sensitivity in intensive technology are growing at different speeds.

It is known that the growth rate of pigs at an early age affects their
meat and fattening qualities [211, 485]. In this regard, in terms of studying
the physiological characteristics of piglets with different stress sensitivity,
it was appropriate to determine the age at which they reach a live weight
of 100 kg, features of protein and carbohydrate-lipid metabolism, slaughter
and meat qualities. The results of studies on the fattening qualities of young
pigs with different sensitivity, which are raised in different conditions
are presented in table 7.47.

Table 7.47
Feeding qualities of young pigs with different sensitivity and rearing

conditions (n =40), X +5_

Age of reaching
Group _ live _ The average da}ily Feed costs per 1 kg
weight 100 kg, increase in fattening, g | of growth, feed. from
days
I 174.3 +£2.46 801.6 + 6.25 3.25
I1 182.5+2.52 769.9 + 7.96 3.46
11 185.3 +£2.93 744.2 £ 5.36 3.52
+/-1lto 1 +8.2 -31.7 +0.21
+/- 111 to | +11~ -57.4 +0.27
+/- 111 to |l +2.8 -25.7 +0.06

132



According to the results of research, it was found that stress-
resistant animals of group | had the youngest age of 100 kg live weight -
174.3 days, which is 8.2 days (P> 0.99) and 11 days (P> 0.99) less than II
(stress-sensitive) and Ill (mixed) groups. A significant difference in
this indicator between young animals, which were defined as stress-
sensitive and mixed group was not found, but stress-sensitive animals that
were raised separately reached a live weight of 100 kg faster.

The rate of average daily gain was higher in stress-resistant animals
- 801.6 g and probably outperformed peers in this indicator from the second
and third groups. Stress-sensitive young animals fed in a separate group had
a better result in terms of average daily gainsin contrast to stress-
sensitive young animals reared with stress-resistant animals, where the
difference was 25.7 g (P> 0.999).

Higher rates of precocity and average daily gains led to lower feed
costs. We indicate that the lowest feed costs were characterized by stress-
resistant animals - 3.25 feed. from one kilogram of gain, in turn,
3.46 feed. one per kilogram of gain was spent on sensitive animals, which
were raised separately and the highest feed costs were observed in animals
of the mixed group - 3.52 feed. from

Thus, a comparative analysis of the obtained data allows us to
conclude that stress-resistant young animals have better fattening qualities
than stress-sensitive animals. They are more precocious and consume less
feed per unit of growth. Growing separately stress-sensitive animals can
increase their fattening qualities.

One of the most pressing problems of modern animal husbandry is the
study of the impact of stress factors of industrial technology on the body of
animals, of particular interest is the study of biochemical properties of their
blood, because in zootechnics interior research aimed at finding and
understanding stable internal systems of animals. which make it possible to
analyze the level of viability of the organism in harsh conditions, to assess
the physiological state and intensity of intermediate metabolism in animals
[319, 348].

During the action of stress in the body of animals changes the activity
of the endocrine glands and the course of metabolic processes, which causes
changes in all types of metabolism. The study of indicators of protein
metabolism in the body of pigs carried out by analyzing the levels of total
protein (biuret reaction), urea (diacetylmonooxime method) and creatinine
(by color reaction Jaffe) (tab. 7.48).
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Table 7.48
Indicators of protein metabolism of young pigs with different

sensitivity and rearing conditions, (n =10), X £S_

Total protein, g/l Urea, mmol/I Creatinine,
Group K
mol/I

I - stress - resistant 91.6+1.96 2.77 +0.58 148.7 + 14.22
Il - stress - sensitive 84.5+2.22 2.28 +£0.30 168.4+13.24
1 - mixed
(50%
" stress - resistant : 50% 81.7+3.12 1.50 +£0.24 211.3 £14.80
- stress - sensitive )

+/- 1l to I -7.1~ -0.49 +19.7

+/-1llto | -9.9 ~ -1.27 - +62.6

+/- 11 to 1l -2.8 -0.78 - +42.9 "

The amount of protein in the blood of animals can be judged on the
intensity of metabolism in the body. They maintain blood viscosity, regulate
pH, colloidal - osmotic pressure, provide transport of many substances.

It was found that animals of group | (stress-resistant) prevailed in the
content of protein in the blood in comparison with animals of group Ii
(stress-sensitive) and group Il (mixed group: 50% - stress - resistant; 50%
- stress - sensitive) by 7.1% (P> 0,99) and 9.9% (P> 0.999). This suggests
that anabolic processes in stress-resistant animals are more focused on
protein deposition and increased muscle tissue.

The end product of protein metabolism is urea, the main component
of residual nitrogen in the blood of mammals [108, 304]. The concentration
of urea depends on the intensity of its synthesis and excretion, so
determining its content is an important test to assess both the function of the
liver where it is synthesized and the kidneys through which it is excreted.

The level of urea, as the end product of protein metabolism, was
probably lower in stress-sensitive animals (group Il) by 17.7% (difference
Is not probable) and in animals of mixed group by 45.8% (P> 0.95). There
IS a probable difference in the level of urea between animals of groups Il
and I11. This may be due to the development of the resistance stage. During
the development of the stage of anxiety and stress resistance there is a
hormonal adjustment of the body, which results in the mobilization of
deposited  carbohydrates, increased lipolytic processes  with  the
development of lipomobilization syndrome and reduced breakdown of
structural proteins. The decrease in serum urea is also observed in

alimentary depletion.
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The level of creatinine and the rate of glomerular filtration in the blood
Is accepted by the main laboratory criteria in the characterization of chronic
renal failure and helps to confirm the violation of nitrogen metabolism in
the body. Steady increase in creatinine in the blood of stress-sensitive pigs
of group Il and to a greater extent in pigs of group Il (mixed group: 50%
- stress - resistant; 50% - stress - sensitive) indicates a violation of the renal
filter.

According to the research carbohydrate-lipid metabolism in the body
of local pigs with different stress sensitive grown under different conditions
found that glucose (glucose oxidase method) was in the normal range in the
blood of animals of all experimental groups (tab. 7.49).

However, in animals of group Il it tends to decrease in comparison
with stress-sensitive, bred separately and stress-resistant by 16.5 and
30.3%, respectively (P> 0.95), which indicates its intensive use to ensure
an increased level of metabolic processes and development stages of stress
resistance, as well as depletion of stored glycogen.

Table 7.49
Indicators of carbohydrate-lipid metabolism in young pigs with

different sensitivity and rearing conditions (n =10), X 5.

Group Glucose, Cholesterol, Triacylglycerols,
mmol/I mmol/I kmol/I
I - stress - resistant 2.61 £0.24 4.34 +0.30 3.48 £0.28
Il - stress - sensitive 2.18+0.42 3.35+0.21 3.05+0.18
[l - mixed
(50%
" stress - resistant: 50% 1.82+0.30 2.90 £0.20 2.48 +£0.42
- Stress - sensitive)
+/- 1 to I -0.43 -0.99 ~ -0.43
+/- 11l to | -0.79 - -1.44 ~ -0.6"
+/- 11l to |l -0.36 -0.45 - -0.27

The level of cholesterol (enzymatic method) in the blood of animals
with different sensitivity varied in the range of 2.90-4.34 mmol/liter. The
lowest level of cholesterol in the blood of animals of the mixed group,
which was 13.4% (P> 0.95) less than this figure compared with stress-
sensitive animals raised in a separate group, and 33.2% (P> 0.999) less
than stress-resistant animals. The reduction of this indicator causes the use
of cholesterol for the synthesis of hormones of the adrenal cortex during
stress.
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Under the action of stress factors in the serum of animals of groups 11
and 11l decreases the content of triacylglycerols (enzymatic colorimetric
method) [281] compared with analogues of group | (P> 0.95), which
indicates increased lipolysis to ensure energy homeostasis of their body in
fattening process.

Due to the relatively low glucose level with a high level of
triacylglycerols, we can assume that the animals of the experimental groups
were characterized by intense energy metabolism. As a result, glucose
concentrations decreased, and lipids in the form of triacylglycerols
were mobilized to meet the growing demand for energy materials.

As a result of experimental studies, we note that the mechanisms of
stress development in pigs are very complex. It is established that in young
pigs with different sensitivity, reared in different conditions, all links of
metabolic processes are involved, which are closely related to their
productivity, morbidity and safety. This is confirmed by the data of
production experiments to study the growth rates, fattening qualities of
young pigs with different sensitivity.

The efficiency of pig production, along with reproductive and
fattening characteristics, largely depends on the level of slaughter and meat
qualities. The general indicator of slaughter qualities of animals is slaughter
yield, the value of which is influenced by many factors: breed, breed of
animals, direction of productivity, sensitivity to stress factors and more.

When the piglets reached a live weight of 100 kg was carried out a
control slaughter of animals, the value of the slaughter yield in terms of
groups are shown in table 7.50. The study of fattening, slaughter and meat
and fat qualities of experimental animals was carried out according to the
relevant guidelines of the Institute of Pig Breeding and APV NAAS (Modern
methods of research in pig breeding, Poltava, 2005) [443].

After slaughter of young pigs with different sensitivity , different data
were obtained on slaughter yield in terms of groups. It was found that the
highest value of this indicator was characterized by stress-resistant animals
- 75.1%, which is 0.27 and 3.9% (P> 0.999) higher than analogues of groups
Il and I11.

Stress-sensitive young  animals  kept  together  with stress-
resistant young ones had a lower slaughter yield compared to stress-
sensitive young animals kept during fattening separately, the difference was
3.63% (P> 0.99). An important indicator of the meat quality of pigs is the
length of the chilled half-carcass, but in our studies, we have not found a
probable effect of stress sensitivity of animals on this indicator.

136



Table 7.50
Slaughter qualities of young pigs with different sensitivity and rearing

conditions, X + 5

Weight of
Fat The area the rear
Group Slaughterhouse, | Half carcass length, thickness of the third of
% see " | «muscle
mm the carcass,
eye», cm 2 kg
Pre-slaughter weight of 100 kg, (n = 10)
I 75.10 96.77 16.30 39.10 11.35
+ 0.69 + 0.46 + 0.46 + (.28 + (.11
1 74.83 96.24 19.20 38.60 10.98
+0.71 + 0.66 +0.63 + (.34 +0.18
i 71.20 95.61 20.80 37.30 10.81
+0.77 + (.68 + (.88 + (.37 + (.22
+/- 1 to -0.27 -0.53 +2.9~ -0.5 -0.37
I
+/- 111 to -3.9~ -1.16 +4.5 -1.8 -0.54 -
I
+/- 111 to -3.63 -0.63 +1.6 -1.3~ -0.17
]

During fattening of experimental young animals, it was noted that
young animals of group 111 were more salted and had a fat thickness at the
level of 6-7 thoracic vertebrae -20.8 mm, which is4.5 mm higher
than stress-resistant animals of group | (P> 0.999).

Stress-sensitive animals that were kept in a separate group during
fattening (group II) had a fat thickness lower than stress-
sensitive counterparts kept with stress-resistant animals (group I11) by 1.6
mm, but still had a higher fat thickness value of 2.9 mm (P> 0.999)
compared with stress-resistant animals.

Absolute and relative changes in muscle and adipose tissue are
reflected in changes in the area of the «muscle cell», which is a reliable
criterion for assessing the meat content of carcasses. According to numerous
studies, the area of the «muscle eyey is positively correlated with the yield
of meat in pig carcasses [163, 259].

The development of the longest back muscle was higher in stress-
resistant animals ( group 1), which affected the value of the area of the
«muscle eye» and was - 39.1 cm? at a pre-slaughter weight of 100 kg , which
Is 0.5 and 1, 8 cm zhigher than animals of Il and Ill groups (P>0.999; P>
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0.99), respectively.

Regarding mass index posterior third corps between stress
resistant animals and stress sensitive animals are reared in isolation does
not have reliable difference, but showed a trend toward greater weight in
ham stress resistant animals, indicating a change in the intensity of the body,
his precocity. Animals of group Il were probably inferior in this indicator
to analogues of group I, the difference was - 0.54 kg (P> 0.95).

In the study of fattening and meat qualities of young pigs with
different sensitivity, which are grown in different conditions, used the
evaluation index for the integrated assessment of fattening and meat
qualities (Table 7.51).

We state that the greatest value of the complex index of fattening and
meat qualities had stress-resistant animals of group I, which were fattened
in a separate group - 193.9 points, which was higher than the same indicator
of stress-sensitive animals of group 11, which were also kept separately by
7.6 points (P> 0.95). In comparison with animals of the first group with
analogues of group Ill, the advantage was on the side of stress-
resistant animals and amounted to 13.8 points (P> 0.999). The lowest value
of this indicator was characterized by stress-sensitive animals that were
raised together with stress-resistant (group I11) - 180.1 points.

Table 7.51
Comprehensive index of fattening and meat qualities of young pigs

with different sensitivity and rearing conditions, X +S-

The value Group Difference
of the I II Il +/-1tol | +/-1l1tol | +/-1lltoll
index

Pre-slaughter weight of 100 kg

I 1939 | 1863 | 180.1 * .
+320 | +£2.10 | +1.23 -7.6 -13.8 6.2

A more accurate conclusion about the productivity of pigs can be made
on the basis of data on the quantity and quality of meat products obtained
from them. The criterion for assessing the quality of pork includes a number
of indicators, such as: the quality of the carcass, its morphological and
chemical composition, physical properties, etc. [187, 259, 470, 475]. A
more objective indicator of meat productivity is the morphological
composition of pig carcasses. The collapse of carcasses showed that the
carcasses of pigs with different sensitivity, which were grown in different
conditions, differed in morphological composition (Table 7.52).

Carcasses obtained  from stress-resistant young  pigs  were
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characterized by a higher content of muscle tissue - 64.18%, which is higher
than animals of groups Il and Il by 0.98 and 1.08% (P>0.99),
respectively. But it should be noted that the carcasses of all experimental
groups were characterized by a sufficiently high content of muscle tissue,
the value of this indicator was in the range - 63.10-64.18%. More meat
carcasses were characterized by a higher yield of bones - 12.82%, but no
significant difference between the groups was found.

In carcasses where high values of fat thickness at the level of 6-7
thoracic vertebrae were noted, a higher fat content was also established. It
should be noted that the highest fat content in the carcass was characterized
by stress-sensitive animals, which were Kkept together with stress-
resistant (group I11) - 24.59%, they probably exceeded this indicator stress-
resistant (group I) and stress-sensitive animals (group 1), which were raised
separately groups by 1.32% (P> 0.999) and 0.27%, respectively.

Table 7.52
Morphological composition of the carcass of experimental piglets with

different sensitivity and rearing conditions, X +5-

Content in mascara, % The ratio of meat:
Group
meat fat bones lard
Pre-slaughter weight of 100 kg, (n = 10)
I 64.18 £0.30 23.00 £ 0.24 12.82 £ 0.38 1: 0.36
11 63.20+0.28 2432 +0.34 12.48 £ 0.25 1: 0.38
1 63.10+0.21 24.59 +£0.30 12.31+£0.20 1: 0.39
+/-1to I -0.98 -~ +1.32 +0.34 +0.02
+/- 111 to | -1.08 -~ +1.59 ~ -0.51 +0.03
+/- 111 to 11 +0.10 +0.27 -1.17 +0.01

Differences in the intensity of growth of muscle tissue in relation to
fat are clearly expressed in animals of group Ill, the ratio of meat: fat was
1: 0.39.

Today, the main trend in the development of pig farming is not only a
further increase in meat, but also a simultaneous improvement in the quality
of pork produced. In most animals with a high yield of meat there is an
increase in water content, flabbyness, decreased intensity of color. Such
deterioration in the quality of meat causes significant damage to
farms. Significant economic losses were observed in the production of
bacon and canning meat with high humidity [259, 509, 532].

Estimated slaughter products were determined by the methods of
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A. M. Polivoda, R.W. Strobykinoyi, M. D. Lyubetskii (1977) and the
guidelines of Agricultural Sciences (1978). Samples of the longest back
muscle (400 g), lard (200 g) were taken between 9-12 thoracic vertebrae
[354-357, 441]. From the data of table 7.53 it is seen that in animals with
different sensitivity, fattened in different conditions of intensive technology,
the chemical properties of meat are different. Analysis of the data shows that
the experimental groups differed in the content of total moisture in the
longest muscle of the back.

Thus, the meat of stress-sensitive pigs fed a separate group had the
highest total moisture content - 75.24%, which is 2.82% higher than this
indicator of stress-resistant animals (P>0.999). Increased total moisture
content was characterized by meat obtained from stress-sensitive animals,
which were kept together with stress-resistant. In this regard, the value of
the indicator was at the level of 74.89%, which is 2.47% higher than the rate
of stress-resistant animals (P> 0.99).

Table 7.53
Chemical properties of pig meat with different sensitivity and rearing

conditions, X =S

Group m(-)rizzlre Dry matter, Fat, Protein, Ash,
% ’ % % % %
Pre-slaughter weight of 100 kg, (n = 10)
I 7242 + 2758+ | 2.54+0.31 23.18 + 1.86 +£0.05
0.42 0.35 0.38
11 75.24 + 2476 + | 2.83 £0.27 20.35+ 1.58 +£0.10
0.41 0.51 0.82
11 74.89 + 2511+ | 2.50+0.19 20.78 £ 1.83 £ 0.04
0.68 0.45 0.41
+/-1to ] +2.82 -2.82 +0.29 -2.83 -0.28 -
+/-1l1to | +2.47 - -2.47 -0.04 2.4 -0.03
+/- 111 to Il -0.35 +0.35 -0.33 +0.43 +0.25 -

More watery meat had a lower dry matter content, meat obtained from
animals of groups Il and I11 was inferior to this indicator of meat obtained
from animals of group | by 2.82 and 2.47% (P>0.999; P>0.99) respectively.

There was no significant and statistically significant difference in the
fat content in the meat of the experimental groups, but the highest fat content
was characterized by meat obtained from animals of group Il. However, we
note that the meat of all groups belongs to the category of lean, not fatty.
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When slaughtering animals with a live weight of 100 kg, the highest
protein content was observed in the meat of stress-resistant animals (group
) - 23.18%, which probably exceeded similar indicators of groups Il and
1.

Under the condition of increased moisture content and lower
percentage of dry matter in meat obtained from animals of the Il
experimental group, a lower ash content was noted - 1.58%.

The determining condition for the formation of biochemical processes
of meat and its quality is the level and nature of the development
of autolytic changes in tissues. As a result of keeping for some time at low
positive temperatures, the meat matures and has high consumer
properties. Ripe meat is characterized by a delicate texture, juiciness,
pleasant taste and aroma. Qualitative changes in meat in the process of its
maturation are due to a complex set of enzymatic, autolytic transformations
in muscle and connective tissues. However, it is known that the quality of
meat and the nature of the autolytic processes after slaughter of the animal
depend on the conditions of feeding and rearing, pre-slaughter content and
the degree of stress sensitivity of pigs. Of all these factors, the most
influential is the level of stress sensitivity of pigs [81, 151, 261, 288, 456,
484].

Given the widespread prevalence of high stress sensitivity among pigs
of specialized meat breeds, in industrial pork production enterprises the task
was to determine the peculiarities of autolytic processes in pig meat
obtained from animals with different stress sensitivity, reared in different
conditions, as well as to conduct a comparative assessment of organoleptic
characteristics of meat.

In meat samples were determined pH, glycogen, glucose, lactic
acid. The research results are presented in tables 7.54-7.56.

To study the effect of stress sensitivity of pigs raised in different
conditions of intensive technology on the biochemical maturation processes
and organoleptic indicators of meat quality, the pH, glycogen, glucose and
lactic acid content, which were expressed in mg%, were studied. pH (active
acidity) of meat - determined to extract hydrogen of 1: 4 to pH-meters- MPI-
0.1 (P.A. Krylov, T. M. Lyaskovskiy, 1957).

Quantitative determination of glucose from muscle tissue extract was
performed by the Bertrand method, glycogen - by color reaction with
anthrone, lactic acid - by color reaction with veratrol [277, 355, 356].
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Table 7.54
Dynamics of carbohydrate content in the process of maturation of pig

meat with different sensitivity and growing conditions (n =10), X 5

Duration Group Contents
of autolysis glycogen, mg% glucose, mg%

I 1834.6 + 3.58 103.8 +1.02

45 min II 1540.6 £ 4.66 118.0+£1.34™"
1L 1130.2 £2.60 ™ 137.9+1.00 ™
I 818.6 £4.00 363.7+£1.58

12 years 11 7182 +£2.40 394.4+2.00
i 609.4 £3.22"" 4982 +1.80""
I 660.8 +£2.10 408.6 +£2.12

24 years 11 5783 £3.15™" 364.8+2.18™
i 543.7+3.11°" 341.0+1.88"
I 490.6 + 2.44 450.8 +2.62

48 years 11 4562+ 1.65™" 400.8 + 1.80 ™~
i 426.8+1.90 3775+1.627

From the given data it is seen that the values of the studied indicators
that characterize the degree of maturation of meat obtained from stress-
resistant and stress - sensitive animals are different and change in the
process of autolysis in different ways. The most positive changes were
observed in meat obtained from stress-resistant pigs. After slaughter, in the
first 45 minutes, the glycogen content in the studied meat samples was -
1834.6 mg%; glucose - 103.8 mg%,; lactic acid - 266.8 mg%,; the pH was at
the level of 7.14.

After 12 hours as a result of hydrolysis, the amount of glycogen
decreased by 55.4% and amounted to 818.6 mg%. As a result, the glucose
content increased by 3.5;lactic acid - 2.41 times, which caused
the pHto dropto 6.03.In the following hours of observations, the
monitored indicators continued to change sharply. Thus, after 24 hours the
glycogen level decreased to 660.8 mg%; glucose increased to 408.6
mg%,; lactic acid - 950.6 mg%, which reduced the pHto 5.61. The
established nature of the changes persisted in the following hours of
research.

Two days later, the amount of glycogen was in the range of 490.6; the
amount of glucose increased to 450.8; lactic acid - 914.6 mg%; the pH
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decreased to 5.61 (Table 7.55).

As a result of organoleptic evaluation of meat obtained from stress-
resistant pigs, it was found that it has a drying crust of pale pink color. The
muscles in the section are slightly moist, do not leave a wet spot on the filter
paper, light pink, dense, elastic, when pressed with a finger, the resulting
hole is quickly leveled. The smell is specific to this type of fresh meat. The
fat is pale pink, soft, elastic, has no odor of rancidity.

Cooked meat has an excellent appearance, a very pleasant and strong
smell, the taste is very tasty, with a delicate texture and very juicy (GOST
9959-91) [45].

Table 7.55
Dynamics of lactic acid content and pH during the maturation of pig

meat with different sensitivity and rearing conditions (n =10), X +5-

Duration of Group Indicator
autolysis The content of lactic acid, mg% pH
I 266.8 +2.11 7.14 £0.035
45 min 1T 298.0+1.74 6.40 + 0.054 ~
Il 338.8 £3.60 5.60 + 0.044 ~
I 642.3 +3.20 6.03 = 0.026
12 years 11 739.5+4.42 5.82 +£0.025 ~
11! 858.2+2.72 5.40 +£0.020
I 950.6 +1.82 5.61+£0.014
24 years I1 870.8 +2.80 ™ 5.71 £0.042 ~
Il 762.8 +£2.34 5.90+0.018
I 914.6 £ 1.46 5.61 £0.020
48 years 11 798.2 £2.20 5.70 £0.028 ~
Il 735.6 +2.00 = 5.81+0.022

The overall assessment of the quality of cooked meat is quite high and
IS 7.9 points out of 9 possible (Table 7.56). Evaluation of the organoleptic
characteristics of meat broth showed that it has an excellent appearance, a
very pleasant and strong aroma, has a high richness, which determines its
taste - it is very tasty. The overall assessment of the quality of the broth is
also quite high and is 7.9 points out of 9 possible (Table 7.56).

In meat obtained from stress-sensitive pigs fed in separate groups, the
rates of autolytic changes were lower. Yes, after slaughter, in the first 45
minutes. the glycogen content was - 1540.6; glucose - 103.8; lactic acid
298.0 mg%; pH 6.40.

After 12 hours, the amount of glycogen decreased to
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718.2; glucose rose to 394.4; lactic acid - 739.5 mg%; pH 5.82. Compared
with the wvalues of the same indicators obtained from stress-
resistant animals, the glycogen content was lower by 12.3%
(P>0.999); glucose more by 8.4% (P>0.999); lactic acid by 15.1%
(P>0.999); pH less than 3.5% (P> 0.99).

After 24 hours, the glycogen level was set within 578.3; glucose -
364.8; lactic acid - 870.8 mg%; pH 5.71.

In the following days of observations in pork meat continued to
decrease the glycogen content, increase the amount of glucose and lactic
acid. However, the pH remained stable. It should be noted that the studied
values were significantly lower than in meat obtained from stress-
resistant animals.

Table 7.56
Tasting evaluation of boiled meat and broth of pigs with different

sensitivity and rearing conditions, X + S5,

Groups
i
Indicator I 11 mixed (5(.)% _
stress resistant stress-sensitive | - SUESS - resistant;
50%
- Stress - sensitive)
Tasting evaluation of meat (points)
Appearance, color in 8.1+0.30 7.5+0.37 5.0£0.22
section
Aroma 8.0+0.32 7.2+£0.24" 4.2+0.24 "
Taste 8.2+0.31 7.8+0.38 50+037
Consistence 7.6 +0.28 7.4+0.26 5.2+0.30
Succulence 7.8 +£0.26 7.3+0.25 6.0+0.30"
Overall rating 7.9+0.23 7.4+ 0.30 51+0.31~
Tasting evaluation of broth (points)
Appearance, color 7.7+0.24 7.8+0.33 50+037
Aroma 8.0+0.22 7.7+ 0.35 4.6+0.26
Taste 8.2+0.30 7.7+0.35 4.8 +0.40
Richness 7.6 +0.37 7.84+0.26 4.8+0.36
Overall rating 7.8+0.20 7.7+0.24 4.8+ 0.40

Organoleptic evaluation of mature pork obtained from stress-
sensitive animals (group Il) grown in separate groups showed that the
carcass surface has a dry crust, pale pink color, muscles in the section of
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moisture, leaving wet spots on the filter paper. The meat in the cut is less
dense and less elastic, when pressed with a finger, the hole is aligned slowly,
has a slightly sour smell. The fat has a grayish-matte hue.

According to the results of organoleptic evaluation of cooked meat, it
was found that it has a good appearance, pleasant, but not sufficiently
pronounced aroma, quite tasty, quite tender texture, juicy. The overall
assessment of meat quality is good and is 7.4 points.

In the process of sensory analysis of meat broth, it was found that it
has a good appearance, a pleasant but not strong enough aroma, but tasty
and rich broth. The overall assessment of the quality of the broth is good
and is 7.7 points.

In pork obtained from stress-sensitive pigs, which were fattened
together with stress-resistant values of the studied indicators in the process
of meat maturation were the lowest. Thus, in the first 45 minutes after
slaughter in pork, the glycogen content was 1130.2; glucose - 137.9; lactic
acid 338.8 mg%; the pH was the lowest - 5.60. The level of these indicators
in relation to stress-resistant was, respectively: 61.6; 132.9; 126.9; 78.4%,
in relation to the stress-sensitive, who were fattened in a separate group:
73.4; 116.9; 113.7; 87.5%.

In the following days of observations, the controlled parameters
continued to change, but their changes were less significant than in pork
obtained from animals of the first and second groups.

During the first 12 hours, the glycogen content decreased to
609.4; glucose rose to 498.2; lactic acid - 858.2 mg%; the pH decreased to
5.40.

After 48 hours, the glycogen content decreased to 426.8 mg%,
resulting in an increase in glucose concentration to 377.5; lactic acid - 735.6
mg%:; the pH decreased to 5.81. Regarding the values of similar indicators
from stress-resistant pigs, they were, respectively: 87; 83.7; 80.4; 103.6%,
stress-sensitive second group: 93.6; 94.2; 92.2; 101.9% (see Table 7.54;
7.55).

Organoleptic evaluation of mature pork obtained from stress-
sensitive pigs that were fattened together with stress-resistant pigs in one
group showed that the surface of the carcass is slightly moistened and has a
darkened appearance. Muscles in the section are moist, red, leave spots on
the filter paper, slightly sticky. Consistency: in the cut the meat is less dense
and less elastic, the hole formed by pressing with a finger is leveled for more
than 1 minute, the fat is soft, the smell is sour. The fat has a grayish-matte
hue, slightly sticky to the fingers.
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Cooked meat has a slightly unattractive appearance, without a clear
aroma, tasteless, hard, dry. The overall assessment of meat quality is slightly
above average and is - 5.1 points.

The broth made from the studied meat has a slightly unpleasant
appearance, without a pronounced aroma and taste, slightly rich. The overall
assessment of the quality of the broth is within the average and is 4.8 points
(see table.7.56).

Thus, the analysis of the obtained data allows us to conclude that the
meat obtained from pigs with different stress sensitivity and those fattened
in different conditions of intensive technology during maturation and
storage has a different nature of biochemical changes that determine its
different quality.

In meat obtained from stress-resistant animals, the most intense
changes occur in the first 24 hours after slaughter. After 45 minutes of
storage in pork is determined by the high content of glycogen, low
concentration of glucose and lactic acid, a high level of pH. Subsequently,
a gradual decrease in the amount of glycogen continues; increasing the
content of glucose and lactic acid, the pH of the medium is stabilized within
5.6. Due to this nature of biochemical changes, the meat matures on the
second third day and has high consumer properties. Cooked meat and broth
have an excellent rating.

In meat obtained from stress-sensitive animals that were fattened
together with stress-resistant animals after 45 minutes after slaughter and in
the following days of observations autolytic processes proceeded less
intensively. As a result of such changes, pork on the second or third day had
low consumer properties, cooked meat and broth were rated within the
average.

The susceptibility of pigs to stress has a genetic nature, which affects
a set of genes that encode information about proteins and enzymes that are
synthesized in the pig's body in response to various stressors. With the help
of DNA diagnostics, it became possible to detect a mutation in one of the
genes - RYR-1 (rianodine -receptor gene), which is the cause of excessively
acute reaction of pigs to stress - malignant hyperthermic syndrome. There is
a deterioration in the quality of meat with the appearance of defects such
as PSE - pale, soft, watery meat and DFD - dry, dark, dense meat [3, 126,
127, 141, 152, 339, 358, 406, 409].

In order to confirm the effectiveness and accuracy of the method of
distribution of young pigs to stress-resistant and stress - sensitive (the size
of the swollen spot behind the auricle one day after weaning), due to the
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immunological reaction of piglets to subcutaneous injection of 40%
formaldehyde solution was DNA testing for the locus of
the ryanodine receptor gene ( RYR-1 ). Analysis of the polymorphism of the
studied gene was performed by PCR-RFLP (polymerase chain reaction,
restriction fragment length polymorphism) according to the methods of
T. H. Short et al. and C. Drogemuller et al. [29, 575, 579].

Polymorphism of stress sensitivity genes ( RYR-1) was studied in
local animals of the combination - Q (WLxL)xJd'P. Based on the genotyping
of pigs belonging to three groups: group | - stress - resistant, group
Il - stress - sensitive , group Il - mixed (50% - stress - resistant and 50%
- stress - sensitive ) revealed polymorphism of the RYR-1 gene (Table
7.57).

Table 7.57
Frequency of genotypes and alleles of the RYR-1 gene, (n =40)
Group Frequency of genotypes Frequency of alleles
NN Nn nn N n
I - stress - resistant 35 5 - 0.938 0.062
Il - stress - sensitive 17 23 - 0.712 0.288
Il - mixed
(50% 21 19 : 0.763 | 0.237
- stress - resistant and
50% - stress - sensitive)

From the results of genotyping, we can conclude that the method by
which animals were divided into stress-resistant and stress - sensitive is
effective, as of the 40 piglets that were classified as stress-resistant (group
1) 35 animals were homozygous for the N allele ; of the 40 animals that were
classified as stress-sensitive ( group Il ), 23 animals were heterozygous, and
of the 40 animals that were selected to co-maintain stress-
resistant and stress - sensitive (group I11), 21 animals were homozygous for
the N allele and 19 animals were heterozygous. Carriers of the homozygous
recessive genotype nn were not detected.

Studies on the prevalence of high stress sensitivity of piglets, the
Impact of separate breeding of stress-sensitive piglets on growth, fattening,
meat quality of pigs, nutritional value and consumer properties of
pork, revealed that high stress sensitivity of piglets is widespread in pig
farms and is high biological and economic problem. It is established that the
number of animals with high stress sensitivity in terms of industrial
technology is from 27.0 to 40.0%.

The mass spread of stress-sensitive piglets among fattening young is
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due to the high percentage of transmission of this trait to offspring, which
ranges from 50-60%, and the lack of targeted selection of repair pigs and
boars according to their level of stress sensitivity [3].

At the same time, our data allow us to conclude that animals with
different stress sensitivity are characterized by different adaptive properties,
which determine the peculiarities of their growth, fattening and meat
qualities, nutritional value of pork and its consumer properties.

The method used by us in the research is easy to perform, cheap,
technological, allows you to detect the sensitivity of animals to weak
negative stimuli and quickly distribute the piglets according to the level of
stress sensitivity. Formation of technological groups of animals taking into
account their stress sensitivity allows to reduce undesirable influence of
negative technological factors without additional expenses, to increase
growth rate of young pigs, to improve fattening, meat qualities of pigs,
nutritional value and consumer properties of pork.

Ways to increase the production of meat and bacon pork. In today's
conditions in the consumer meat market there is an intensively growing
demand for high quality pork, in particular bacon, which can be met only by
pigs of specialized meat breeds. Today, the number of purebred livestock of
the main breed used for the production of bacon - landrace, in Ukraine is
insufficient to fully meet the needs of the market. This encourages producers
to look for alternative ways to increase the production of pigs of the first-
extra category at the expense of young animals of local origin, to meet the
needs of the processing industry and the growing demands of consumers
[187].

In terms of enterprises producing pork on an industrial basis
company’s "Breed-Stock Plant  «Stepnoy» Zaporozhye region
addressing this  problem is the wuseinternally pedigree type pig
breeds Duroc Ukrainian selection «Steppe» and the Large White breed in
direct and reciprocal crossbred Landrace breed animals. To improve bacon
qualities in terms of company’s Breed-Stock Plant «Stepnoy» fatten manor
young purebred and combinations of specialized meat breeds: | group
(control) - QL x J&L;II group (experimental) - QLxAWL; III group
(experimental) - QWLxJL; IV group (experimental) -
QLx3ZDUSS; V group (experimental) - QDUSS x J'L.

To study the bacon qualities of the experimental animals took into
account: the weight of chilled carcass, the thickness of the fat on the withers,
over 6-7 thoracic vertebrae, three measurements at the buttocks, middle on
the back, chest, abdomen, groin, half carcass and bacon half, width of the
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front and the back of the bacon half, the mass of bacon cuts for retail trade
(DSTU 7158: 2010), the morphological composition of the cuts (meat, lard,
bones), the area of the «muscle cell», the mass of bacon halves. The quality
of carcasses of slaughtered pigs was assessed according to DSTU 4718:
2007 «Pigs for slaughter» [260, 404].

The study of fattening, slaughter and meat and fat qualities of
experimental animals was carried out according to the relevant guidelines
of the Institute of Pig Breeding and APV NAAS [443].

The most valuable parts of the bacon half are on the back. Therefore,
in a long carcass, other things being equal, there are more high-value parts
than in a short one [187, 464, 513].

Half - carcasses with the highest value of the length of the cooled half-
carcass at a pre-slaughter weight of 100 kg were obtained from young
animals of V and | experimental groups - 96.12 and 96.06 cm (Table 7.58).

Slightly lower half- carcass length at slaughter with this weight
condition was characterized by animals of the Il and Ill experimental
groups, which were obtained as a result of reciprocal combination of breeds
Great White and Landrace. Juveniles above groups inferior counterparts
controls the length of the chilled carcasses at 1,94-2,06 cm respectively
(P>0.95). The length of the bacon half characterizes the development of the
most valuable fillet part of the carcass.

Table 7.58

Measurements on carcasses of young ante weight of 100 kg in

conditions of JSC Breed-Stock Plant «Stepnoy», (n =5), X + 5

. Group
Indicator - - m ™, v
Half carcass length, cm 96.06 | 94.00 | 94.12 | 9550 | 96.12
+0.53 |£0.58°|+£0.60*| £0.51 | £0.60
The length of the bacon half, cm 78.43 | 7650 | 7756 | 77.75 | 78.25

+039 |£0.68°| £0.56 | £0.40 | £0.53

Width of the front part of the bacon | 36.50 | 35.25 | 35.87 | 35.28 | 35.50

half, see +049 | £0.77 | £0.68 | £0.53 | £0.37
The width of the back of the bacon 2994 | 29.62 | 31.00 29.50 29.00
half, cm +0.51 | £0.69 | £0.83 | £045 | £0.62

The area of the «muscle eye», cm 2 39.25 | 36.42 | 3550 | 38.00 | 39.95
+0.74 [£0.63*|£0.75~| £0.73 | £0.69

Carcasses of experimental groups are marked by a high level of this
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indicator, which exceeds the established normative value -75cm. The
longest bacon halves were in local animals of the combination YDUSS xJ'L
- 78.25 cm and purebred landrace animals - 78.43 cm,

Simultaneously with the indicator, the length of the cooled half-
carcass takes into account the width of the front and back of the bacon
half. More valuable are those bacon halves in which the width of the front
part does not exceed 40% of the length [171, 187]. At a pre-slaughter weight
of 100 kg, the carcasses of piglets of the fourth and fifth experimental
groups were better, although in all groups this ratio exceeded 40% and
ranged from 45.3 to 46.5%. There is no probable difference between the
groups in the width of the back part of the bacon half.

The longest corps when achieved live weight of 120 kg and was
obtained from V and calves and research groups - 101.21 and 101.75 cm,
respectively (Table. 7.59). Analysis of the results allowed us to draw the
following conclusion: the length of the carcass and the length of the bacon
halves at different weight conditions almost equally reflect the length of the
carcass when comparing animals of different groups and, therefore, in
subsequent studies to characterize the meat qualities of pigs can use one of
these indicators.

Table 7.59
Measurements on carcasses of young ante weight of 120 kg in

conditions of company’s Breed-Stock Plant «Stepnoy», (N =5) X 5

. Group
Indicator T - m ™, v
Half carcass length, cm 101.75 | 98.00 | 98.52 | 100.98 | 101.21
+1.55 | £1.03 | £0.84 | £1.54 | £0.96
The length of the bacon half, cm 81.51 | 80.52 | 81.03 | 8256 | 82.98

+125 | £086 | +1.31 | £1.71 | £1.64

Width of the front part of the bacon | 38.00 | 38.50 | 38.26 | 38.24 | 38.03

half, see +050 | £1.86 | £0.74 | £0.75 | £1.32
The width of the back of the bacon 33.06 | 33.02 | 32.21 | 32.81 | 32.17
half, cm +0.71 | £231 | £1.28 | £1.26 | £0.73

The area of the «muscle eye», cm 2 41.75 | 39.32 | 39.20 | 40.56 | 41.15
+1.03 | £1.13 | £2.44 | £043 | £1.21

Studies have shown that the area of the «muscle cell» is positively
correlated with the yield of meat in pig carcasses. Common to pigs of all
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experimental groups was a pattern, which is that as the growth and increase
in live weight of animals, the area of the «muscle eye» increases. It should
be noted that the growth rate of this trait remains at a high level when the
animals reach a live weight of 120 kg.

At a live weight of 100 kg, the highest value of the «muscle eye» area
was characterized by animals of the V experimental group (maternal form
- intrabreed type of pigs of the Duroc breed of Ukrainian selection
«Stepovyy, parent form - Landrace breed) - 39.95 cm?, lower values had
animals of the Il and Ill experimental groups, which were 2.83 (P> 0.95)
and 3.75 cm 2(P> 0.99), respectively, inferior to analogues of the control
group. When reaching a live weight of 120 kg, no significant and probable
difference between the groups was detected.

To study and confirm the strength of the influence of factors (breed of
boar and sows) on the studied trait (measurements of bacon carcasses) we
conducted a two-factor analysis of variance.

Analysis of the dependence of the genotype of the sow and the boar
on the length of the cooled half-carcass shows that this trait depends on the
second factor (B) - the breed of the boar at 38.1% (P>0.99) and insignificant
on the genotype of the uterus - 0.7% (Table 7.60). The combined effect of
the studied factors on the rate of chilled carcass is only 0.9%.

The genotype of the father (Landrace breed) probably also affects the
length of the bacon half (Table 7.61). The strength of the influence of
this factor is 23.3% (P> 0.95).

Table 7.60
Influence of sow and boar genotype on half-carcass length
The strength of the influence of factors on the length of the cooled carcass

Factor SS df MS F p n? %
Breed of sow (A) 046 | 1 0.46 0.29 0.594 0.7
Boar breed (B) 23.75| 2 11.88 7.59 0.003 38.1
Combined exposure (A X
B) 0.54 2 0.27 0.17 0.842 0.9
Residual variability 3757 | 24 1.57 - 60.3
General variability 62.31 | 29 - - -

The strength of the influence of factor A (breed of sow) on the Iength
of the bacon half is 4.6%, the combined effect of the genotype of the sow
and the boar on the studied trait is 3.2%.

With regard to the indicator of the area of the «muscle eye» (Table
7.62), it should be noted that there is a probable effect on the studied
indicator of the genotype of the boar, which, accordingly, has a force of
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47.8% (P>0.999).

Table 7.61
Influence of sow and boar genotype on the length of the bacon half
The strength of the influence of factors on the length of the bacon half
Factor SS df MS F p n2,%
Breed of sow (A) 2.03 1 2.03 1.60 0.218 4.6
Boar breed (B) 10.29 | 2 5.14 4.06 0.030 23.3
Combined exposure (A
B) 1.41 2 0.70 0.55 0.581 3.2
Residual variability 3042 | 24 1.27 - - 68.9
General variability 44.14 | 29 - - - -
Table 7.62
Influence of sow and boar genotype on area «Muscle eyex»
The strength of the influence of factors on the indicator of the area of the «muscle
eye»
Factor SS df MS F p n? %
Breed of sow (A) 0.88 1 0.88 0.35 0.562 0.6
Boar breed (B) 66.63 2 33.32 13.05 0.000 47.8
Combined exposure (A
B) 10.74 2 5.37 2.10 0.144 1.7
Residual variability 61.27 24 255 - - 43.9
General variability 13953 | 29 - - - ;

The conducted research allows us to conclude that such bacon qualities
as: the length of the half-carcass , the length of the bacon half, the area of
the «muscle eye» - probably influenced by the genotype of the boar; the
probable strength of the influence of the studied factors was not revealed on
the indicator of the width of the bacon half.

The main indicator of slaughter qualities of animals is the slaughter
yield, the value of which is influenced by many factors: breed, breed of
animals, direction of productivity and more. When slaughtering pigs receive
the highest slaughter yield, on average more than 25% compared to other
farm animals. The highest slaughter yield, which is noted in the special
literature, is 88-90%. The number of bones in pig carcasses is 2.5 times
smaller, so when slaughtering pigs get the highest yield of edible products
[163, 470].

When reaching a live weight of 100 kg, the slaughter yield in terms of
control and experimental groups was 68.62-71.08%, when reaching 120 kg
— 68.51-72.68%. Purebred young Landrace breed and crossbreeds of IV, V
experimental groups were characterized by the highest value of slaughter
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yield, and piglets of 11, 111 experimental groups in all weight categories had
a lower slaughter yield — 68.51-68.62%, but no significant difference was
found. Given the reorientation of the consumer market to meat and bacon
pork, a very important feature that characterizes the quality of carcasses and
their meat is the thickness of the lard. Data on fat thickness measurements
in the appropriate topographic locations of the carcasses when the animals
reach a live weight of 100 kg are given in table 7.63, which shows that there
is a slight difference between the groups between the indicators.

Table 7.63

Fat deposits on topographic parts of carcasses of calves in

experimental conditions company’s Breed-Stock Plant«Stepnoy»,

(n=5)
Fat thickness, mm
at the
Group | on the Ie\éel70f %n on the | average | inthe onthe | inthe
withers o the crosses | value chest | abdomen | groin
thoracic | waist
vertebrae
when reaching a live weight of 100 kg
I
Mo | Be |29 | e | s | sa | ms | s
' +1.11 | +1.22 +0.86 | +0.66
II
28.2 19.8 10.6 | 13.8
. 18.1 8.6 9.8 12.8
+1.22 +1.00 +0.86 | £1.22 1132 | 4128 +1.00 1126
i
' ' +1.20 | £1.10 +1.24 | £0.90
v
1212;143 i117.l127 i(8)..§6 ﬂ:ll().bGZ 14.6 6.8 4 11.0 *
' +1.32 +1.40 +1.24 | +0.88
\/ 24.2 17.4 9.4 11.4 15.6 7.8 9.0 12.0
+1.12 +(.88 +1.24 | +£0.82 +1.00 +0.96 +0.84 | £1.16
when reaching a live weight of 120 kg
I 31.2 22.8 116 | 154 20.2 12.0 15.2 17.6
+0.95 +0.64 | £1.32| £1.57 +1.00 | +1.20 +1.84 +1.30
II 35.6 25.0 138 | 17.6 23.0 11.0 12.6 16.4
+1.54" | +0.63" | +0.83 | £1.59 | +0.67 " | +1.45 +1.43 +0.77
Il 33.0 24.0 134 | 16.8 21.8 11.2 12.4 16.0
+1.31 +1.21 [ £1.22 ] £142 | £0.96 | +0.86 +0.69 | £1.21
v 29.2 224 10.6 | 13.6 19.0 9.0 10.6 14.2
+£1.53 +0.82 | £1.70 | +0.84 | +0.88 | +0.67 " | +0.88" |+0.76 "
\/ 31.8 22.8 12.2 14.8 20.4 10.0 11.6 154
+1.20 +0.64 | +0.76 | +0.96 | +0.87 | +0.86 +0.76 +0.86
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This can be explained by the fact that the studies used specialized meat
genotypes of pigs and their combinations. According to the state standard
DSTU 4718: 2007 «Pigs for slaughter» [404] the thickness of lard over 6-7
thoracic vertebrae for pigs of the first category should be in the range of 1.0-
2.0 cm. The lowest value of the thickness of lard at the level of 6-7 thoracic
vertebrae were observed in animals of the IV experimental group -
17.2 mm, the highest value of this indicator was found in animals of the IlI
group - 20.0 mm.,

It was found that animals of all experimental groups according to this
indicator met the standard of the first-extra category. For the qualitative
assessment of carcasses of great importance is the degree of evenness of
the spine, which is determined by the difference in the thickness of the fat
on the withers (thickest) and back (thinnest), this difference should not
exceed 15 mm [25, 171, 187, 513].

According to the results of the assessment of the difference in the
thickness of the fat on the withers and back, the following results were
established: Group I - 15 mm, Group Il — 17.6; lll —17.2; IV - 14.2; V —
14.8 mm. The best in alignment were the carcasses obtained from purebred
landrace animals and local genotypes of IV and V experimental groups.

In determining the commercial value of carcasses, great importance is
attached to the absolute and relative weight of their parts. As a result of the
analysis of literature sources, it is established that in bacon and meat
fattening it is necessary to strive for breeding pigs, first — with the longest
possible middle part of the body; secondly — with the best developed
hams; thirdly — with a minimally light front part and fourthly — with the
maximum amount of meat with a limited and proportional amount of fat.

For retail trade, carcasses of bacon pigs are developed into separate
varietal parts in accordance with DSTU 7158: 2010 [260]. The results of the
assessment of the mass of cuts in the carcasses of experimental animals at
different weight conditions are presented in table 7.64.

No statistically significant difference between the weights of most
similar cuts in pig carcasses of different experimental groups was
found. With a pre-slaughter weight of 100 kg, the exception was the weight
of the hind leg. Animals of the 11 experimental group were probably inferior
to this control indicator by 0.59 kg (P> 0.95). A similar trend was observed
for the pre-slaughter mass of 120 kg — 0.56 kg (P> 0.95).

The above research results give reason to believe that direct
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and reciprocal crossing of Landrace pig breeds and intrabreed type pig
breeds Duroc Ukrainian selection makes it possible to obtain hybrids that
for bacon is almost not inferior qualities purebred Landrace breed animals.

Fattening of young animals to a live weight of 120 kg to some extent
deepened the difference between the experimental groups in terms of mass
of individual cuts. Thus, animals of group Il were probably inferior to
analogues of the control group by weight of the scapular and lumbar parts
by 1.13 and 0.58 kg, respectively (P> 0.95).

Table 7.64
Weight cuts carcasses of young pigs under conditions of company’s

Breed-Stock Plant «Stepnoy», (n =5), X + 5

Grou _ Cutting, kg _
P scapularpart | loin | brisket | lumbarpart | hind leg
Upon reaching a live weight of 100 kg
I 10.21 +0.16 448+022 | 3.64+0.14 | 4.31+0.25 | 10.56 £0.16
II 10.61 +0.22 408+0.35 | 3.58+0.21 | 420+0.31 [9.97+£0.18"
11 10.60 +0.23 413+028 | 3.54+0.15 | 4.17+0.24 | 10.05£0.20
A\ 10.29 £ 0.18 448 +£0.16 | 3.68 £0.16 | 4.22+£0.26 | 10.88 £0.23
V 10.14 £ 0.30 447+0.32 | 3.68+0.14 | 4.23£0.20 | 10.83 £0.22
Upon reaching a live weight of 120 kg
I 13.11 +0.21 542+0.18 | 473+0.22 | 545+0.25 [12.74+0.18
II 12.18 £
12.13 £0.22 5.15+£023 | 471 £0.25 | 5.02+0.22 0.16-
11 11.98+0.32- | 5.23+0.30 | 4.39+0.21 |4.87+£0.14-]|12.26+0.17
\Y4 12.55£0.25 5.38+0.21 | 438+0.14 | 5.25+0.26 | 12.79+0.24
V 12.42 +0.26 537+£0.16 | 4.15+£0.21 | 5.36+0.21 |12.42+0.20

More valuable bacon carcasses are those carcasses where the middle
part (loin, brisket, lumbar part) and back part are most developed, with the
front (shoulder) part being as light as possible. The results of the obtained
data on the index of the mass of the cooled half- carcass, confirms the ratio
of the experimental genotypes to the category of pig carcasses of the first-
extra category (Table 7.65).

According to the results of the evaluation of the ratio of the mass of
different cuts of half — carcasses of purebred and local young pigs when
reaching a live weight of 100 kg, it was found that the yield of the most
valuable cuts of half-carcasses was in animals of | and V experimental
groups. Out of scapular in purebred Landrace breed animals (group I) was
29.93%, the average of 36.44% and 30.96% of the back, the calves V landed
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experimental group where the parent form sows were v internally
pedigree type pig breeds Duroc Ukrainian selection «Stepovy», and the
parent breed Landrace — respectively 29.55%; 36.04% and 31.56%. Animals
of the 11l experimental group (Y WL (FS)xJL) were characterized by less

valuable yield of cuts from half-carcasses.

Table 7.65

Varietal cutting carcasses of young pigs under conditions of

company’s Breed-Stock Plant «Stepnoy», (n =5), X + 5

Group | Weight of Specific weight by weight of chilled carcass, %
the
cooled half- | SPPURT 1 oin | prisket | 1UMPAT | i eg
carcass, kg part part
Upon reaching a live weight of 100 kg

I 34.11 29.93 13.12 10.67 12.65 30.96

+0.19 +0.54 +0.21 +0.17 +0.27 +0.22

11 3341 31.76 12.21 10.72 12.58 29.84
+0.36 +0.58 - +0.32 - +0.21 +0.31 +0.36 *

i 33.49 31.66 12.34 10.57 12.46 30.01
+0.17 - +(0.52 +0.26 * +0.16 +0.26 +0.33 *

v 34.55 29.77 12.96 10.66 12.21 31.48

+0.20 +0.55 +0.18 +0.22 +0.24 +0.20

\% 34.32 29.55 13.01 10.71 12.32 31.56
+0.13 +0.58 +0.19 +0.23 +0.22 +0.13

Upon reaching a live weight of 120 kg

I 42.77 30.66 12.68 11.05 12.75 29.79

+0.78 +0.56 +0.64 +0.51 +0.12 +0.47

11 40.32 30.08 12.77 11.68 12.44 30.20

+0.83 +0.67 +0.15 +0.10 +0.15 +0.20

i 40.15 29.84 13.02 10.94 12.12 30.54

+0.91 - +0.67 +0.38 +0.40 +0.14 +0.39

v 41.62 30.16 12.92 10.52 12.62 30.72

+0.79 +0.85 +0.43 +0.20 +0.42 +0.80

\/ 41.30 30.07 13.00 10.05 12.99 30.07

+0.83 +0.56 +0.21 +0.11 +0.44 +0.69

At a pre-slaughter weight of 120 kg, no statistically significant
difference between the specific gravity of the mass of different cuts in
animals of different experimental groups was found. It can be noted that the
increase in pre-slaughter mass does not have a probable effect on the
structure of young carcasses, regardless of its origin.

The value of bacon is determined by the amount and ratio of tissues in
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the bacon half. The higher the content of muscle tissue, the more valuable
Is the carcass. A significant amount of fat and bone tissue in the carcass is
undesirable.

In a quality bacon half carcass, a small amount of adipose tissue should
be identified, taking into account that heavier conditions lead to a change in
the ratio of tissues in the carcass in the direction of reducing the proportion
of muscle tissue and increasing adipose tissue.

In improving the range of pork, the meat of individual cuts is of
paramount importance. The results of the assessment of the morphological
composition of individual cuts of half-carcasses gave grounds to establish
that at a pre-slaughter weight of 100 kg the maximum meat content is
characterized by the scapular part and hind leg (Table 7.66; 7.67).

Table 7.66
Morphological composition of carcasses of young pig carcasses
Ante weight of 100 kg in conditions of company’s Breed-Stock Plant
«Stepnoy», (n =5)

Part of Contents, Group
the carcass % I 11 Il \ \Y
meat 68.54 58.97 60.10 61.55 66.00
Scapular part fat 20.40 29.74 28.07 26.35 22.61

bones 11.06 11.29 11.83 12.10 11.39
meat 54.73 45.60 46.12 46.98 52.49
Korean fat 34.08 43.20 41.26 40.05 36.20
bones 11.19 11.20 12.32 12.97 11.31
meat 52.74 46.93 48.45 47.91 50.68

Brisket fat 40.63 46.32 44.51 45.28 42.47
bones 6.63 6.75 7.04 6.81 6.85

meat 51.65 48.69 49.87 50.00 50.00

Lumbar part fat 43.01 46.05 44.48 44,13 44.65
bones 5.34 5.26 5.65 5.87 5.35

meat 66.08 60.85 61.71 64.85 64.43

Rear ham fat 23.92 28.72 27.61 24.17 25.29

bones 10.00 10.43 10.68 10.98 10.28

It was found that such cuts as the loin, brisket and lumbar region were
characterized by the highest content of adipose tissue. The highest meat
content in the scapular part was observed in carcasses of pigs of | and V
experimental groups — 68.54 and 66.0%. The same animals were
characterized by the lowest fat content in this cut — 20.40-22.61%.

A similar trend was observed in the proportion of meat and lard in cuts
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such as brisket, loin and lumbar, both when reaching a live weight of 100 kg
and 120 kg.

In our studies, there was a pattern of changes in the ratio of tissues
with age, a decrease in meat yield and an increase in fat, but different
genotypes have a specific intensity of change in this ratio.

Purebred animals of Landrace breed (Group | — control) and local
genotypes obtained from a reciprocal combination of pigs of Duroc and
Landrace breeds (IV, V experimental groups) at a live weight of 120 kg
retained a high intensity of muscle tissue formation. It is noted that the yield
of meat with increasing weight conditions increased slightly.

The results of the research, it should be noted that to increase the
production of pork meat and bacon, along with purebred Landrace breed
animals appropriate to use the Local youngsters received from reciprocal
crossing Landrace pigs breed and internally pedigree type pig breeds Duroc
Ukrainian selection «Stepovyy.

The use of local young animals obtained on the basis of large white
and landrace breeds does not increase the production of high-quality bacon
pork.

Table 7.67
Morphological composition of carcasses of young pig carcasses
ante weight of 120 kg in conditions of company’s Breed-Stock Plant
«Stepnoy», (n =5)

Part of the | Contents, Group

carcass % I II 1 \V/ V
meat 69.15 57.36 59.87 64.30 66.38
Scapular part fat 20.13 30.12 28.15 23.45 22.44
bones 10.72 12.52 11.98 12.25 11.18
meat 55.12 45.40 46.33 47.87 51.98
Korean fat 33.12 43.55 42.30 39.17 35.98
bones 11.76 11.05 11.37 12.96 12.04
meat 51.12 46.54 47.45 47.87 50.77
Brisket fat 42.21 46.56 46.01 45.65 43.00
bones 6.67 6.90 6.54 6.48 6.23
meat 51.20 48.98 49.87 49.73 50.11
Lumbar part fat 43.44 46.14 4452 45.32 44,78
bones 5.36 4.88 5.61 4.95 5.11
meat 67.15 61.00 61.44 64.92 65.65
Rear ham fat 24.10 28.33 27.54 25.62 25.32
bones 8.75 10.67 11.02 9.46 9.03
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Influence of functional feeds on productivity of fattening young
pigs. Of all the possible toxic contaminants in pig feed, mycotoxins are
the most dangerous. Mycotoxins are known to be toxic substances of
microscopic fungi that contaminate feed and cause intoxication in farm
animals (mycotoxicosis) [17].

Annual contamination of pig feed with mycotoxins leads to huge
losses in pig farming due to reduced productivity, feed conversion,
increased mortality and reduced immunity and reproductive function,
increasing the cost of treating animals. In most countries of the world, the
content of mycotoxins in pig feed is strictly regulated. The use of feed in
which the concentration of at least one of the mycotoxins exceeds the
maximum allowable level (MRL) is prohibited. But now it is no longer
official bans, but a conscious attitude to the problem and understanding of
its relevance by producers of pig products is the main factor limiting the use
of toxic feed. Mandatory inclusion in the diet of pigs of veterinary drugs and
feed additives with antitoxic properties has long been the norm [526].

Mycotoxins are formed in the grain affected by fungi at all stages of
its production and processing. When growing cereals and legumes,
mycotoxins accumulate due to the defeat of plants by fusarium wilt.
Therefore, fungi of the genus Fusarium and the mycotoxins formed by them
are called, respectively, «field mold» and «field mycotoxins». Field
mycotoxins include T-2 toxin, deoxynivalenol, zearalenone and fumonisins.
In the process of storing grain, wild mushrooms are at rest. In the conditions
of warehouses on grain and plant forages «mold colonies» develop — fungi
Aspergillus flavus and Aspergillus ochraceus, which produce aflatoxins and
ochratoxins [317, 449, 650].

It should be noted that some types of mycotoxins are carcinogenic and
accumulate in livestock products — eggs, meat, milk, which is a great danger
not only for animals but also humans. Therefore, control over the content
of mycotoxins in feed and timely elimination of their negative impact —
necessary measures to ensure the safety of animal health and especially
consumers of livestock products [391].

The main way to remove mycotoxins from feed is neutralization with
sorbents. Its effectiveness differs significantly due to the variety of chemical
structures and properties of mycotoxins and sorbents. Methods of control of
mycotoxins are currently undergoing a significant evolution, which resulted
in the path from the use of bentonites and aluminosilicates, active against
only one or two mycotoxins, to the use of modified glucomannans, strongly
and rapidly adsorbing almost all currently known mycotoxins [63, 167]. Due
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to the urgency of the problem, we determined the effectiveness of the drug
«Mikosorb» manufactured by «Alltech» in compound feeds contaminated
with mycotoxins.

Researches were carried out in the conditions of the Agrofirm «Mig-
Service-Agro» of the Novoodesky district of the Nikolaev area on a stock
of local young growth of pigs. The experimental groups were formed as
follows: | (control group) during the fattening period consumed the basic
diet (OR); Il (experimental group) to the main diet was introduced
mycotoxin sorbent «Mikosorb» at a dose of 500 g/ton of feed; IlI
(experimental group) Mycotoxin sorbent «Mycosorby» was introduced into
the main diet at a dose of 1000 g/ton of feed, and other technological factors
of feeding and maintenance were identical. The main feed used for feeding
pigs of the experimental groups according to laboratory studies was
recognized as low-toxic. In the experiment, fattening indicators were
studied according to generally accepted methods [443].

The results of fattening of local young pigs of the experimental groups
under the use of mycotoxin sorbent «Mycosorby are presented in table 7.68.
Young animals of all groups at fattening, after the equalization period had
almost the same live weight in the range of 33.6-34.6 kg at the age of 90
days.

During the period of fattening, young animals of the experimental
groups that consumed compound feed contaminated with mycotoxins,
which included or was absent sorbent of mycotoxins differed in the length
of stay for fattening.

Young pigs of group I, which consumed the main feed, were fattened
for a longer time — 97.6 days, and thus probably inferior to this indicator in
the experimental groups: animals of group Il for 9 days (P> 0.99) and group
I11 for 12.3 days (P> 0.99). This difference affected the total age of reaching
a live weight of 100 kg, so the young of the Il and 111 experimental groups,
which were fed with sorbent «Mikosorb» at a dose of 0.5 and 1.0% reached
a live weight of 100 kg at 178.6; 175.3 days, respectively.

The presence of sorbents in the compound feed used for fattening
young animals caused higher average daily gains, respectively, the animals
of the second group had the value of this indicator at the level of 749.4 g,
which was 11% higher than the control group (P> 0.999) and animals of the
third group — 766, 7 g, which is 13.6% higher than the control indicator.
Higher average daily gains led to a decrease in feed costs per unit of growth
in the young of the experimental groups.
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B Table 7.68
The results of fattening young pigs, X + -

. A group of animals
Indicator I n T

Assignment of groups control | experimental | experimental
The percentage of drug administration per ] 05 10
1 ton of feed, % ' '
Number of heads at fattening (90 days),
heads 40 40 40
Live weight of piglets at fattening, kg f’g’ .4%5 f’g '20 fg 2 4
Number of heads when reaching a live
weight of 100 kg, goal. 37 39 38
Duration of fattening, days 1917 g 5 N ?862 N N ?57? .
Age of reaching live weight 100 kg, days 112722 ;17 89(? . i127 ?)(?

: : : 65.9 66.4 65.4
Absolute increase in fattening, kg L1922 L 1.89 1192
The average daily increase in fattenin 675.2 749.4 766.7

ge oatly 99 | +892 | +588~ | +615~
Feed costs per 1 kg of growth, f. f. 3.43 3.25 3.12
Saving on fattening, % 92.5+1.00 | 97.5+0.89 | 95.0 £0.88

Thus, «Mycosorb», which was introduced into the feed (contaminated
with mycotoxins) for fattening young animals helps to improve fattening
qualities. Higher rates of average daily gain were obtained in pigs, to which
compound feed was introduced 1kg per ton of sorbent «Mikosorby.
However, if the level of contamination of feed is not higher than in this case,
it is possible to introduce a smaller dose of the drug — 500 g per ton of feed.

The method of increasing the productivity of young pigs in the complex
use of drugs «Pro-Mac» and «Ultimate Acidy. Stress load, embedded in the
very essence of modern technology of productive livestock, leads to lower
profitability, increased unit costs, increased costs and causes significant
economic losses. Prevention and elimination of the negative effects of stress
on the body is an urgent task of animal husbandry. A set of zootechnical and
pharmacological measures aimed at solving this problem helps to increase
the safety of livestock and reduce morbidity by increasing the overall
nonspecific resistance of the organism, which ultimately leads to increased
productivity of farm animals [409, 433, 484].
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Using the urgency of this issue and interest of practitioners was set
goal — to investigate the impact of technological features of growing pigs
during rearing as their productive (live weight, average daily gain, safety),
including the use of complex factors in their drinking drug «On Macy» and
«Ultimate Acid» (manufacturer «Kanters Special Products BV
«Netherlands»), which are introduced into the water supply system for
suckling piglets, with the help of a medicator every other day, four days
before weaning and seven days after weaning piglets (rearing plant).

The object of the research was improved performance of young pigs
using drugs «Pro-Macy» (complex vitamins, amino acids, minerals, herbal
supplements and essential oils) in conjunction with the «Ultimate Acidy»
(complex organic acids, formic, propionic, lactic, acetic, sorbion). The
components that are part of the drug «Pro-Mac» have a multifaceted effect
on almost all body systems, stimulating their activity. «Pro-Poppy» provides
a good start for young pigs, helping to effectively «start» the digestive,
immune, hormonal and nervous systems.

The main function of «Ultimate Acid» is to reduce the pH of the
stomach, stimulation enzyme formation, prevention of reproduction of
E. coli and Salmonella, antifungal and antimycotoxic effects activation of
growth and development of villi small intestine.

In order to verify the integrated use of heterogeneous drugs, a
scientific and economic experiment was conducted on suckling piglets and
piglets at the first stage of rearing in a limited liability company (LLC)
«Tavria pigs» Skadovsk, Kherson region.

The results of growing piglets from weaning (28 days) and reaching
the age of 90 days were used for the study. The total number of heads for
the study was 1780 heads. The research scheme provided for the assessment
of the productive action of the drugs «Pro-Mac» and «UItimate Acid» both
independently and in combination.

Test youngsters were divided into two groups: a control group — pigs
reared baseline technology use water-soluble additives «On Mac» and
«Ultimate Acid» during weaning and during transfer to rearing, namely four
days before weaning through watering was administered the drug «Pro-
Mac» and within seven days after weaning the piglets through the watering
system was administered the drug «UlItimate Acid»; Experimental group Il
— piglets were raised according to the basic technology, but for young
animals at the same time used drugs «Pro-Mac» and «UItimate Acidy, which
are introduced into the water supply system for piglets (farrowing shop) with
the help of a medicator every other day for four days before weaning and
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seven days after weaning piglets (rearing plant).

The drugs were introduced into the watering system using the drug
«Dozatrony at a dose of 100 ml per 100 liters of water. For feeding pigs and
lactating balancing rations for rearing calves used superstarterni feed and
protein-vitamin-mineral ~ supplements  company  «AgroVetkormy
(c. Dnipro). Keeping animals in the suckling period and during the rearing
period, in terms of control and experimental group, had no significant design
and technological features.

Evaluation of pig productivity was carried out according to general
methods [443].

Weaning is a serious stress for piglets and one of the main critical
periods of their lives, when the foundations are laid for future growth and
development. Today it is well known that the weight of piglets at weaning
and growth rates in the first 7-10 days after it have a significant impact on
the efficiency of lifelong feeding before slaughter. Therefore, during this
period it is necessary to ensure high average daily gains and health of
piglets.

The results of growing experimental piglets from weaning to 90 days
of age using the drugs «Pro-Mac» and «Ultimate Acid» are presented in
table 7.69.

Table 7.69
The results of growing guinea pigs, X + 5
. Group
Indicator T T +1ltol

Number of goals at weaning (28
days), goal 890 890 -
Live weight of piglets at weaning,
kg 8.12+0.32 8.08 =0.30 -0.04
Number of goals at the age of 90
days, goals 823 858 +35
Live weight of piglets at the age
of 90 days, kg 32.81+£0.20 | 37.88+£0.24 +5.07 =~
Average daily gain, g 405+5.3 489 + 4.5 +84 ~
Saving, % 92.47+1.60 | 96.40 + 1.80 +3.93 -

At weaning, the live weight of piglets in the experimental groups was
almost the same, the difference in favor of piglets of group Il was only
0.04 g (the difference is not statistically significant).

When studying this issue and observing the behavior and condition of

piglets in both experimental groups, it should be noted that piglets of group
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| for a longer time established a hierarchical relationship with each other, in
contrast to piglets of group 11. Based on this, we state that the animals of the
second group are better at merging nests in the rearing area.

During the period of stay of experimental piglets on rearing we note a
probable decrease in live weight in animals of group I by 5.07 kg in
comparison with experimental young of group Il (P> 0.999).

We note that the animals of the first experimental group decreased
feed consumption during the first days after their transfer to the rearing area,
In contrast to their counterparts in the second group, which consumed feed
much better. This fact was also observed in the increase in the average daily
gain in piglets of group Il, which was equal to 489 g, which is 84 g more
than in young pigs of group | (P> 0.999).

According to the indicator of preservation of young animals in the
period of rearing, the highest preservation was established in group Il —
96.40%, which is 3.93% more than the analogues of group | (P> 0.95).

Thus, the studies confirmed the feasibility of comprehensive use of
drugs «Pro-Mac» and «Ultimate Acid» for suckling piglets (farrowing shop)
four days before weaning and seven days after weaning piglets (rearing
shop) at intervals of 24 hours in a row. It is proved that the combined use of
both drugs is more effective.

The economic efficiency of using this method of complex use of drugs
«Pro-Macy» and «Ultimate Acid» is 12.05 UAH per head.

Patent 129,160 Ukraine, IPC GO1N 33/48 (2006.01). The method of
increasing the productivity of young pigs in the complex use of drugs «Pro-
Mac» and «Ultimate Acid» [/ LykhachV.Y., LykhachA.V.,
Faustov R.V., Lenkov L.G., Zadorozhniy V.V.; applicant and patent owner
Mykolayiv National Agrarian University. —
MNe u2018 03780; appl. 04/10/2018; public. 10/25/2018, Bull. A2 20.

The use of feed additive «Perfectiny and its effect on pig
productivity. The intensity of pig farming largely depends on the complete
feeding of animals. Various feed additives are used to supplement nutrient
deficiencies in pig diets. According to the literature, high results in the
production of livestock products are achieved by farms that use feed
additives, resulting in increased by 30-40% average daily gain of pigs, feed
consumption is reduced by 15-20%, and the preservation of young animals
increases by 40-60% [370, 376].

Interest in natural feeding of animals indicates that domestic producers
are increasingly thinking about the quality of products they produce. The
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quality and safety of the final products depends on a number of factors:
animal health, housing conditions, feeding, vaccination programs, and so
on. These factors are interrelated, and each is important in its own way.
Feeding is one of the most important and, at the same time, costly factors of
influence, because usually the cost of feeding is 60-70% of the total.
Therefore, analyzing the effectiveness of feeding, first of all, pay attention
to the conversion rate of feed. In order to improve feed conversion and
productivity, the use of phytogenic products has recently become quite
popular in feeding. They are also used as a natural alternative to antibiotic
growth stimulants, especially by specialists of full-cycle companies, for
which both animal growth rates and the quality of the final product are
important [176, 309, 376].

Today, as natural stimulators of animal growth, more and more
attention is paid to plant components [110, 186, 192, 308, 340]. According
to L. N. Barbosa, V. L. Rall (2009), many plants have useful multifunctional
properties due to the content of certain biologically active components. They
are mainly secondary metabolites, in particular: terpenoids (mono — and
sesquiterpenes, steroids, etc.), phenolic substances (tannins), glycosides and
alkaloids (alcohols, aldehydes, ketones, esters, ethers, lactones, etc.).

There are many variants of their compositions, depending on
biological factors (plant species, place where they grow, and harvesting
conditions), production methods (extraction, distillation, stabilization),
storage conditions (light, temperature, storage duration, etc.). However, if
phytogenic substances are included in the diet of animals in the right
combination and dosage, the producer of livestock products receives
significant benefits. First of all, phytogens control the state of the intestinal
microflora, preventing the occurrence of gastrointestinal disorders, which,
in turn, alleviates immune stress in animals. In addition, phytogenic
substances, due to their physical and chemical properties, can significantly
change the sensory and olfactory characteristics of animal feed.

This necessitates the search for optimal, natural growth stimulants for
fattening pigs. Taking into account the above data, the aim was to study the
productivity of young pigs during the fattening period depending on the
feeding of the feed additive «Perfectiny.

Research and production studies were performed in the conditions of
the limited liability company (LLC) «Tavria pigs» of Kherson region,
Skadovsk, which specializes in breeding pigs of large white, Ukrainian
meat, pietren, landrace and terminal line «Maxter». The scientific and
economic experiment consisted in studying the productive qualities of
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fattening pigs of the combination @ (WL x L) x & Maxter depending on the
feeding of the feed additive «Perfectiny (manufacturer «Vetpharmy,
Ukraine) and its impact on their productivity. According to the registration
certificate, the feed additive «Perfectin» stimulates the growth of muscle
tissue, improves the conversion rate of feed in pigs, promotes the
preservation of livestock and more. This feed additive is fed to young pigs
in the form of powder in the amount of 2 kg per 1 ton of feed, basic ration
(OR). The study of fattening, slaughter and meat and fat qualities of
experimental animals was carried out according to the relevant guidelines
of the Institute of Pig Breeding and APV NAAS of Ukraine and others [357,
443, 439].

Studies have shown (Table 7.70) that the use of feed additive
«Perfectiny, in these quantities by the manufacturer LLC «Vetpharmy
promotes better growth of experimental pigs in terms of age. According to
the results of studies that when fattening the live weight in young pigs of the
two experimental groups almost did not differ, the advantage in favor of the
second experimental group was 0.7 kg, where the difference is not
statistically significant.

Table 7.70
The growth of experimental young pigs for fattening, depending

from feeding feed additive «Perfectin» (n = 40), X £5;

Live weight at age (months), kg
Group 3 4 5 5
I 30.4+0.24 53.6 £0.24 80.3 £0.21 100.3 +0.18
11 31.1+0.36 56.1+£0.28 84.2 +£0.26 107.5+0.28
+/-1lto 1 +0.7 +2.5 +3.9 +7.2

At the age of 4 months, the preference for live weight had pigs of the
Il experimental group — 56.1 = 0.28 kg and prevailed on this indicator of
peers of the control group by 2.5 kg, at P> 0.999.

A similar trend is observed at the age of 5 months, where a statistically
significant difference in live weight in favor of pigs of the second
experimental group was 3.9 kg (P>0.999) compared with analogues of the
first control group.

Regarding the six-month age period, we state that the animals of the 11
experimental group by live weight probably exceeded the control piglets by
7.2 kg (P> 0.999).

The presented data of the conducted researches allow to state that at
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feeding of a feed additive «Perfectin» the fattening young growth of pigs
which spent more time for rest and reception of a forage and water had
probably higher indicators of live weight at the age of 4, 5, 6 months.

It is known that the growth rate of pigs at an early age affects their
fattening and meat qualities [31, 57, 259]. In this regard, we studied the
effectiveness of the use of feed additives «Perfectin»y to improve the
fattening qualities of young pigs (Table 7.71).

The results of studies on the fattening qualities of young pigs of the
experimental groups, depending on the presence in their diet of feed additive
«Perfectiny» convincingly shows that the animals of the experimental group
9.3 days earlier reach a live weight of 100 kg compared with peers of the
first control group, P> 0.99.

Table 7.71
Feeding qualities of young pigs depending from feeding

feed additive «Perfectin» (n = 40), X + 5

Age of reaching | The average daily
Group live weight 100 kg, increase in l;iedaic:s;ze%e[“l]i; g
days fattening, g gain, '
I 179.6 +2.46 776.7 +7.96 3.32
11 170.3 £2.93 826.7 +6.25 3.16
+/-1lto 1 +9.3 +50.0 +0.16

Regarding the average daily increase in fattening, we note that the
animals of the second experimental group probably exceeded the analogues
of the first control — by 50 g, where the difference is statistically significant
(P> 0.999).

In terms of feed consumption per 1 kg of growth, the advantage
belongs to the animals of the Il experimental group — 3.16 feed from against
3.32 feed from young pigs of the I control group. Thus, fattening young
animals of the Il experimental group for 0.16 feed from spent less feed per
1 kg of gain compared to control animals.

The efficiency of pork meat production, along with reproductive and
fattening characteristics, largely depends on the indicator of slaughter and
meat qualities. This issue is especially important when using specialized
meat breeds of foreign selection in order to improve the meat qualities of
domestic pig breeds in the derivation of new intra-breed types and lines, or
in obtaining hybrid commercial young [163, 165, 245, 259].

Animals selected for slaughter to assess slaughter qualities were
selected from groups of fattening young. When the piglets reached a live
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weight of 100 kg in the conditions of LLC «Tavria pigs» of Kherson region,
a control slaughter of animals and determination of slaughter qualities of
animals of the control and experimental groups was carried out. The study
of fattening, slaughter and meat and fat qualities of experimental animals
was carried out according to the relevant guidelines [443].

Assessing the slaughter qualities of the experimental groups of pigs
(Table 7.72) it was found that the highest value of the slaughter yield was
characterized by pigs of the Il experimental group — 75.0 = 0.62% and
outperformed their peers of the | control group by 3.9%, where the
difference is statistically significant (P> 0.99).

Table 7.72
Slaughter qualities of young pigs depending

from feeding feed additive «Perfectin» (n = 40), X S

Fat The area of Weight of
Group Sl_aughter Half carcass thickness. | the «muscle t_he rear
yield, % length, cm mm ’ eyew, cm? third of the
’ carcass, kg
I 71.1+£0.76 | 94.6+0.58 | 182+0.89 | 36.8+0.34 | 10.9+0.32
11 75.0+0.62 | 96.7+0.69 | 14.6+0.51 | 39.2+0.29 | 11.4+0.17
+/-1lto | +3.9 - +2.1° -3.6 +2.4 = +0.5

No less important indicator of the meat qualities of pigs is the length
of the carcass. In our studies, at the pre-slaughter live weight of young pigs,
100 kg of animals of the Il experimental group had the highest value of this
indicator — 96.7 cm, which is 2.1 cm more than that of animals of the |
control group (P>0.95). Experimental animals of group Il were
characterized by a thinner fat, compared with animals of group | by 3.6%
(P>0.99).

It should be noted that the absolute and relative changes in muscle and
adipose tissue are reflected in the change in the area of the «muscle celly,
which is an important criterion for assessing the meat content of carcasses.
According to the results of numerous studies, it was found that the area of
the «muscle cell» is positively correlated with the yield of meat in pig
carcasses. In the course of research, it was found that when reaching a live
weight of 100 kg in terms of groups, the area of the «muscle eye» ranged
from 36.8 to 39.2 cm?. Young animals of the Il experimental group probably
outperformed the animals of the | control on the value of this indicator by
2.4 cm?, at P>0.999.

Regarding the weight of the posterior third of the carcass, no
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significant difference was found in the experimental groups, but there was
a tendency to a greater weight of ham in animals of the experimental group
I1, which during fattening consumed feed additive «Perfectiny.

Thus, on the basis of the above material, we note that the use of feed
additive «Perfectiny in the diet of young pigs of the experimental group i
led to its better growth, fattening and slaughter qualities. However, it should
be noted no less interesting fact that the feeding of feed additive «Perfectin
piglets of the experimental group Il increases the time for rest and
consumption of feed and water, as a consequence, reducing the aggression
and fights of young pigs.

The results of our research are consistent with the data of other authors
on the effectiveness of feed additives and premixes. Thus, a number of
scientists [167, 186, 276, 376, 403, 525] note that the fattening of piglets, as
well as those lagging behind in the conditions of pig enterprises received an
average daily increase of 700 g or more for the use of natural growth
stimulants.

In today's conditions, the predominant trend in the development of the
pig industry is, along with the increase in meat, a simultaneous improvement
in the quality of pork produced. It is worth remembering that most animals
with a high yield of meat have an increased moisture content, which causes
sagging and reduced color intensity. Undoubtedly, the deteriorating
indicators of meat products cause damage to farms and the meat processing
industry [209, 284, 403].

From the data of table 7.73 it is seen that in animals the chemical
properties of meat depend on the feeding of the feed additive «Perfectiny.

Table 7.73
Chemical properties of pork at ante-mortem weight of 100 kg
depending on the feeding of feed additive «Perfectiny

(n=40),X £S5,
Total Dry matter, 0 o 0
Group moisture, % % Fat, % Protein, % Ash, %
I 74.6+042 | 254+0.32 | 22+024 | 21.7+049 | 1.5+0.04
11 732+038 | 26.8+045 | 2.0+0.19 | 23.1+036 | 1.7+0.10
+/-1lto | -1.4 +14~ -0.2 +1.4- +0.2

According to the calculations, it was found that the animals of the
second experimental group had a significantly lower moisture content in
meat — 73.2% than young pigs of the first control group — 74.6%, where the
difference is statistically significant (P> 0.99).

As expected, the waterier meat of pigs of the I control group had a
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lower dry matter content, and therefore the meat obtained from animals of
the | group was probably inferior to this meat, which was obtained from
analogues of the Il experimental group by 1.4% (P> 0.99).

There was no statistically significant difference in the fat content in
the meat of the experimental groups of pigs, but it should be noted that a
higher percentage of fat was characterized by meat obtained from animals
of the control group I. Next, it should be noted that the meat of
the experimental groups of pigs belongs to the category of lean or lean.

At slaughter of animals with a live weight of 100 kg, a higher protein
content was observed in young pigs of the experimental group — 23.1 +
0.36%, which probably exceeded the same indicator of animals of the
control group.

Under the condition of increased moisture content and lower
percentage of dry matter in meat obtained from pigs of the | control group;
a lower ash content was noted — 1.5 + 0.04%.

Thus, the results of research suggest that with the introduction of the
main diet of young animals for fattening, 2 kg of «Perfectin» per 1 ton of
feed, it is possible to increase the average daily gain by 6.43%, reduce feed
costs by 5.06% resulting in live weight of 100 kg is reached 9.3 days earlier.
Also, with the use of feed additive «Perfectin», due to the better synthesis
of muscle tissue may increase meat qualities: slaughter yield by 3.9%,
carcass length by 2.1 cm, muscle eye area by 2.4 cm?. Meat obtained from
animals of the experimental groups (OR + «Perfectiny) was marked by the
best quality indicators and is characterized as lean.

7.3. Evaluation of the effectiveness of information technology in
pig breeding.

Information is the most important resource of society, the same factor
of its development as, for example, raw materials or energy. In breeding
pigs, information comes from various sources related to animal breeding. In
our time, the speed of change of phenomena, the complexity of the set of
tasks came into conflict with the existing limited capabilities of processing
such information.

Therefore, the means of work of a zootechnician-breeder is
increasingly becoming a personal computer, which allows a fundamentally
new way to solve problems of scientifically sound improvement of the herd
[527].

In countries with developed infrastructure of breeding and breeding
work (USA, Canada, Germany, Sweden, etc.) the main impetus is made to

170



the introduction of the latest advances in population genetics and
biotechnology in the practice of creating genotypes with desirable
characteristics and properties [146, 311, 506, 527].

At the same time, it should be recognized that in Ukraine, due to the
traditional views, economic conditions and principles of economic activity
of tribal organizations, the system of selection and breeding work is a
decentralized scheme, differentiated into regions, areas of farms and
more. In this regard, there is a need to create a tool that would integrate
separate information blocks related to productive and genetic qualities of
animals in a single information-compatible network, which allows to form
generalized data banks on breeding animals and unify the implementation
of population data in in the form of solving various selection problems.

In Ukraine, breeding records in pig breeding are regulated by the
«Instruction on breeding records in pig breeding» developed by the Law of
Ukraine «On Breeding in Animal Husbandry» [157], approved by the order
of the Ministry of Agrarian Policy of Ukraine from 396 of 17.12.2002.

One of the most common software products in Ukraine, which is used
to provide automated breeding records in pig breeding, is «Accent —
breeding records in pig breedingy.

The main functionality of this software product is to ensure the
possibility of automated maintenance of all major forms of breeding records
in pig breeding, including the formation of the «Report on the results of
grading pigs of the breed» (form 7-sv). The architecture of all forms of
breeding records fully meets the requirements of the «lInstructions for
keeping breeding records in pig breeding», which makes it possible to print
them and, if necessary, present them in paper form.

The analysis of the possibilities of this program to create different
forms of reporting deserves special attention. The capabilities of the
software product «Accent - breeding records in pig breeding» allow you to
generate more than 30 different reports that allow you to assess the
effectiveness of the use of animals of different sexes. In addition, it is
possible to integrate the results of the generated reports in Microsoft Excel
for further in-depth processing by methods of variation statistics. Genetic
improvement of populations involves the assessment of genotype and
intensive selection of animals in breeding herds in order to further their
reproduction and optimal use of breeding animals in breeding systems.

However, it should be recognized that in breeding pig breeding
mathematical methods have not become widespread in practice, as a result
of which the objectivity, accuracy of assessment and prediction of certain
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aspects of selection are insignificant. In this regard, at this stage the tasks of
developing ways to use the existing databases to solve genetic selection
problems become especially relevant.

In the program «Accent - breeding accounting in pig breeding» the
opportunity to evaluate animals using selection indices (assessment of
maternal qualities of sows based on the calculation of the assessment index
for a limited number of traits in the modification of the M. D. Berezovsky,
index of nest alignment, assessment of animals by reproduction) and
calculated some other important indices [88, 420].

Today, this software product is supplemented by the ability to enter in
the breeding cards of animal’s data on their genotypes by genes-markers of
productive qualities («genetic passport»). An important function of the
block «Genetic Passport» is the ability to calculate the genotypes of
offspring based on data on the genotypes of their parents.

The new module of the program «Accent - breeding accounting in pig
breeding» — «Genetic Passport» is an effective tool that greatly simplifies
the accounting of genetic data, as well as their use in the conduct of marker-
dependent selection in pig breeding.

The latest additions to the program are the «meat definitiony
functionality. The thickness of the fat is measured at two points at the level
of the last rib: P, — three centimeters away from the middle line of the back
and P, — eight centimeters away from the middle line of the back. The
thickness of the longest back muscle is measured only at the point P.. All
measurements are adjusted to a live weight of 110 kg.

The ultimate goal of creating a database of breeding animals in the
program «Accent — breeding accounting in pig breeding» is the
implementation on its basis of the transition to the evaluation of animals by
BLUP. The program «Accent - breeding accounting in pig breeding»
provides an opportunity for specialists-accountants and technologists in
breeding in an automated mode to carry out in full breeding accounting, the
formation of various types of reporting, as well as to plan the schedule of
certain technological operations.

The introduction of this software product into production will
significantly increase the efficiency of the pig farm by providing the
necessary information support to the breeding service of the farm, as well
as provide multiple acceleration of information processing and analysis.

But today on the Ukrainian market there are many software products
with similar functional features. More common are: «Agrosofty
(Netherlands), «Farmy» (Netherlands), «Boar» (Ukraine), «Accent»
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(Ukraine) and «PlemOffice» (Ukraine). Taking in to account the features of
these software products, we conducted a comparative description of these
programs of zootechnical accounting in pig farming (user ergonomics)

table. 7.74.

Table 7.74

Comparative characteristics of zootechnical accounting programs in pig breeding (user ergonomics)

Software products

Summary of product and options «Agrosoft» «Farm» «Boar» | «Accenty | « PlemOffice »
(Netherlands) | (Netherlands) | (Ukraine) | (Ukraine) (Ukraine)

1 2 3 4 5 6
Software installation («+» without the participation of a specialist, «-» with the - - - + -
participation of a specialist).
Installation of software updates («+» without the participation of a specialist, «- + + + + +
«with the participation of a specialist).
Visibility of documents "as 18" ("+" input 15 performed in a document as close - - - + -
as possible to the type of real document, "-" input 1s performed 1n a dialog
box).
Ability to print a document without forming a "print view" of the document - - - + -
("+" what we see, we print, "-" vou need to form a printed view of the
document.
Ability to work without office applications, the availability of their own means - - - + -
of forming printed documents and reports ("+" Yes, "-" No).
Indrvidual accounting of animals. +- +i- +/- + +/
Support for the functionality of breeding sow and breeding boar cards (1-2-5t) - - - + +
pedigree + development, evaluation and averages.
Possibility of formation of a card of the account of productivity of a boar (3- - - - + +
Cv).
Ability to keep an electronic Journal of mating (4-5t). - - - + +
Ability to keep an electronic log of sows and piglets (5-5t). - - - + +
Possibility to keep an electronic log of growing young pigs (6-5t). - - - + +
Ability to generate a report on the results of grading pigs of a certain breed (7- - - - + +
St).
Forming a description of pig grading. - - - + -
Formation of breeding certificate - - + + +
Existence of functionality of planning of selection of pairs with an exception of - - - + -
inbreeding on Shaporuzh .
Possibility of culling pigs (Act of disposal). + + + + +
Ability to run multiple businesses on a single physical database. - - - + -
Possibility to keep both breeding records and records of sows and boars that are - - + + +
not part of the breeding group in one database.
Ability to maintain multiple breeds on a single physical database. + + + + +
There are restrictions on the number of livestock that 1s recorded in the + + + - -
database.
Automatic birth of piglets in a computer with the construction of a pedigree for - - - + -
each born piglet.
Automatic calculation of breed, interbreed (breed) and intrabreed (selection) - - - + -
coefficients.
Ability to carry out personal weaning of piglets from one sow to another. - - - + -
Control ultrasound. + + + + +
Control of finding pigs in enclosures, boxes, machines. + + + + +
Existence of system of import-export of pedigrees, for purchase and sale of + + + + +
animals from other enterprises which have a similar computer program.
Compliance of accounting forms with Ukrainian legislation. - - - + +
Support for breeding records (Ukraine). - - - + -
Work of several users in a local computer network. + + + + +
Axvailability of index assessment. + + + + +
Ability to work remotely using the Internet and a dedicated server. + + + + +
Ability to use PDAs and tablets. + + + + +
Finalization of those . task of users. - - - + -
Availability of work planning system. + + + + +
Data exchange with a breeding company. + + + + +

We emphasize that the vast majority of functional features of the
presented software products coincide. But we note that the program
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«Accent» has an advantage over other software products from the standpoint
of printing documents. Given the fact that in Ukraine breeding records in
pig breeding are regulated by the «Instruction on breeding records in pig
breeding» developed in pursuance of the Law of Ukraine «On Breeding in
Animal Husbandry» and farms with breeding status are reported and kept
records according to these instructions, the program «Accent» corresponds
to the forms of the current law.

Also, a great advantage of this program is the presence of the
functionality of planning the selection of pairs with the exception of
inbreeding by Shaporuzh and automatic calculation of breed, interbreed and
intrabreed coefficients.

In production conditions in the farrowing shop there are frequent cases
of planting and weaning piglets from sows, depending on its productivity.
In this regard, the program «Accent» has an option: personal weaning-
transplantation of piglets from one sow to another.

Thus, the above information indicates that the vast majority of
software products for zootechnical accounting in pig farming are not subject
to change at the request of the user, and the program «Accent» can be
adapted to the individual characteristics of the producer.

7.4. Economic efficiency of introduction of technological
innovative decisions in pig breeding.

The level of efficiency in the use of sows depends, first of all, on the
duration of their operation and obtaining the maximum number of piglets
from them. To determine the most optimal design of the machine for
individual maintenance of single and conditionally pregnant sows and its
impact on their reproductive qualities, the calculation was performed based
on the data obtained during the experiment (Table 7.75).

Estimation of economic efficiency of reproductive qualities of sows
depending on design features of the easel equipment for individual
maintenance was carried out according to average data of productivity of
queens of two farms (Agrofirm «Mig -Service-Agro» of the Nikolaev region
and LLC «Tavriya pigs» of the Kherson region). The results of economic
efficiency show that with individual keeping of sows in machines «type
Ne 2» the number of farrowings from 100 paired sows was 7.1% higher
compared to keeping in machines «type Ne 1.

Higher fertility rates and more comfortable conditions for keeping
sows in «type Ne 2» machines contributed to obtaining more piglets per 1
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farrowing (10.4%), which is 131 heads, additionally obtained piglets. These
indicators subsequently led to higher indicators of the number of piglets at
weaning and their gross growth during the suckling period.
Table 7.75
Economic efficiency of reproductive qualities of sows depending on
the type of machine (per 100 sows)

. Machine type +/- Ne2 to
Indicator N 1 No 2 Nel
Number of farrowings from 100 paired sows 76.1 83.2 +7.1
Multiplicity (for 1 sow), ch. 10.25 10.95 +0.7
Received piglets per 1 farrowing, naked. 780,03 911,04 +131.02
Number of piglets at weaning at 28 days (per 9.34 10.31 +0.97

sow), ch.

Number of piglets at weaning at 28 days, ch. 710,77 857,79 +147.02

Abso!ute g_rowth of piglets during the 6.68 6.61 -0.07
suckling period, kg

Obtained live weight gain of piglets, ¢ 47.48 56.70 +9.22

The cost of 1 quintal of live weight gain, UAH 5747.8 5207.1 -540.7

Th(_a avera_ge* selling price of 1 quintal of live 6000.0 6000.0 0
weight gain*, UAH

The cost of the obtained increase in live

weight of piglets, thousand UAH 272.90 295.24 2234

Revenue from sales of live weight gain of

piglets, thousand UAH 284,88 340.2 +55.32
Net profit on sales, thousand UAH 11.97 44.96 +32.98
Profitability level, % 4.39 15.23 +10.84

Note. - at average market prices in 2015.

Given the above results, it can be reliably stated that at the same cost
of the presented machines (1548 UAH) for individual keeping of sows in
the idle period and in the period of conditional gestation it is more expedient
to install machines of the second type (see Fig. 7.2). not only to increase the
reproductive qualities of animals from a technological point of view, but
also to obtain a net profit and level of profitability in the sale of piglets,
respectively, by 32.98 thousand UAH and 10.84% more. Estimation of
economic efficiency of reproductive qualities of sows (on average on
breeds) depending on an arrangement of the fixing machine in a box for
farrowing is presented in table 7.76.

From sows that were kept in direct fixing machines during the suckling
period, 7.5% more business piglets were obtained than in the diagonal
location of the machine. Also, piglets from these nests at the time of weaning
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had a higher live weight gain of 580 g.

Table 7.76

Economic efficiency of reproductive qualities of sows depending on
the location of the fixing machine in the farrowing box (per nest)

Location of the machine

+/- diagonal

Indicator straight diagonal to the direct
Multiplicity, ch. 11.30 11.35 +0.05
CNhumber of piglets at weaning at 28 days, 10.8 10.0 0.8
Abso!ute gain of one piglet during the 6.64 6.06 .0.58
suckling period, kg
Obtained live weight gain of piglets, ¢ 0.72 0.61 -0.11
Lr:Hcost of 1 quintal of live weight gain, 5000.7 55177 +517.0
The average selling price of 1 quintal of
live weight gain, UAH 60000 60000 0
The cost of the obtained increase in live
weight of piglets, UAH 3586,10 3343,73 -242.38
R_evenue from sales of live weight gain of 4302.72 3636.0 -666.72
piglets, UAH
Net profit on sales, UAH 716,62 292,27 -424.34
Profitability level, % 19.98 8.74 -11.24

This formed a lower cost per quintal of live weight gain of piglets
obtained from sows that were kept in direct fixing machines during the
suckling period — UAH 5,000.7 per nest.

Thus, taking into account the cost and selling price per quintal of live
weight gain, we note that the use of a direct fixing machine in the farrowing
box is more economically feasible than diagonal, as net profit and
profitability per nest are higher by UAH 424.34 and 11.24% respectively.

Table 7.77 presents the cost-effectiveness of the use of advanced self-

feeding for piglets on rearing.

Under the condition of using an improved self-feeder for feeding

compound feed to young animals for rearing, heavier piglets were obtained,
because at the end of this period their live weight was 38.0 kg, which is
2.15 kg higher than analogues consuming feed from conventional feeders.
We note that the design features of the advanced feeder affected the
growth energy of pigs. Thus, from the number of pigs in the machines in
which these feeders were installed received a higher rate of live weight gain
— 44.16 quintals at a lower cost — 2615.0 UAH. During the rearing period,
which lasted 54 days, provided the sale of 160 young animals, it is possible

to get 36.87 thousand UAH of net profit, which is 9.35 thousand UAH
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higher than analogues, while the level of profitability increases by 7.5% and
Is —31,93%.

Table 7.77
Cost-effectiveness of using an advanced feeder for young pigs
. Type of feeder +/- advanced
Indicator - .
ordinary improved to the usual

Number of piglets, ch. 160 160 -
lee_z weight of piglets when placed for 10.45 10.40 -0.05
rearing, kg
Live weight of piglets at the age of 90 35 85 38.00 1215
days, kg
Abs_olute gain of one piglet during the o5 4 976 129
rearing period, kg
Obtained live weight gain of piglets, ¢ 40.64 44,16 +3.52
U:;ost of 1 quintal of live weight gain, 97727 2615.0 1577
The average selling price of 1 quintal of
live weight gain’, UAH 3450.0 3450.0 0
The cost of the obtained increase in live
weight of piglets, thousand UAH 112.68 115.48 +2.80
Revenue from sales of live weight gain
of piglets, thousand UAH 140.21 152.35 t12.14
Net profit on sales, thousand UAH 27.53 36.87 +9.35
Profitability level, % 24.43 31.93 +7.50

Note. - at average market prices in 2015.

In table 7.78 shows the indicators of economic efficiency of meat
productivity of pigs with different sensitivity, which were raised in different
conditions. It was found that from stress-resistant animals received a higher
yield of meat — 57.2 kg, taking into account the price of meat on the bone,
the total cost of meat will be —2860.0 UAH, which is 80 and 215 UAH more
than analogues Il and 111 groups.

According to the results of the analysis of economic efficiency of meat
productivity of pigs it is proved that joint cultivation of stress-
resistant and stress - sensitive animals together is not expedient as the net
profit from sale of meat and fat products in this group is the smallest and
makes — 756,1 UAH that on 110, UAH 8 and 153.9 less than the analogues
of the 1l and | groups, respectively.

Taking into account the indicators of net profit and cost, the level of
profitability in terms of experimental groups was group | ( stress-resistant ,
which were grown separately) — 47.55%; Group Il (stress-sensitive, which
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were grown separately) — 41.64% and Group 11 (50% — stress — resistant
and 50% — stress - sensitive, which were grown together) — 34.39%.
Table 7.78
Economic efficiency of meat productivity of pigs with different
sensitivity and rearing conditions

A group of animals
[ - mixed
Indicator I- I- (50% - _
stress - resistant | stress - sensitive stress - resistant;
50%
- stress - sensitive)

Weight of chilled 24.3 733 201
carcass, kg
The output clf meat from 57 55 5 529
the carcass, " kg
Egt yield from carcasses, 171 178 17
The cost of meat from
the carcass, " UAH 2860.0 2775.0 2645.0
The cost of lard from the
carcass,  UAH 307.8 320.4 309.6
The cost of mascara,
UAH 3167.8 3095.4 2954.6
The cost of carcass, UAH 2147.0 2185.4 2198.5
Net profit from the sale
of meat and fat products 1020.8 910.0 756.1
from 1 goal, UAH
The level of profitability
when selling meat and fat 47.55 41.64 34.39
products, %

Notes: * - meat on the bones; ** - at average market prices in 2015, the selling price of 1 kg
of meat on the bones - UAH 50.00; *** - sales price of 1 kg of lard - UAH 18.00.

The experience of other countries shows that with increasing
purchasing power of the population of Ukraine, there will be a question of
reducing the energy and increasing the biological value of basic food
products. And on these grounds, lard is significantly inferior to meat. The
results of the evaluation of the economic efficiency of the results of research
on the improvement of bacon qualities due to pigs of specialized meat
breeds are shown in table 7.79.
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Indicators of economic efficiency of use of specialized breeds of pigs
to improve bacon qualities

Table 7.79

Group

Cutting

scapular part

loin

brisket

lumbar part

hind leg

mass,

ke

price 1
kg,
UAH

cost of
cutting,
UAH

mass,

kg

price 1
ke,
UAH

cost of

cutting,

UAH

mass,

price |
ke,
UAH

cost of

cutting,

UAH

mass,

price 1
ke,
UAH

cost of
cutting,
UAH

mass,

price |
kg,
UAH

cost of
cutting,
UAH

Price
of half

CArCass
UAH

AND

1021

6700"

684,01

448

60.00"

26851

3.64

6500"

236.57

431

7800°

336,56

10.56

792,03

231769

I

10.61

67.00

710,94

4.08

60.00

244.76

3.58

63.00

232.80

420

78.00

32783

9.97

147,72

2264.05

I

10.60

67.00

71040

413

60.00

24796

3.54

65.00

230.09

417

78.00

32548

10.05

15378

226771

10.29

67.00

689,13

448

60.00

268 66

3.68

65.00

23940

422

78.00

329.05

10.88

815,73

234196

10.14

67.00

679.48

447

60.00

26790

3.68

63.00

238.92

423

78.00

329.80

10.83

§12.35

231846

Note: * - at average market retail prices in 2015,

The main assessment of bacon carcass is to establish its price. Clear
methodical selection work to improve the quality of meat while reinforcing
it by constant control slaughter, increases the value of bacon carcasses and,
consequently, increase the economic efficiency of commercial pork
production.

It should be borne in mind that the individual cuts in the bacon half-
carcass have different value and, accordingly, different cost. The most
valuable in the bacon half are the edge of the ham and the lumbar part. The
edge of the ham contains muscles and a small number of bones. The lumbar
part of the bones does not contain at all. According to the results of research
it is established that the local genotypes of Duroc and Landrace breeds are
practically not inferior to purebred Landrace animals in terms of bacon
qualities. Peculiarities of the morphological composition of carcasses of
local young animals of 1V and V experimental groups cause an increase in
their total value by UAH 24.27 and 10.77, respectively, due to an increase
in the proportion of more valuable cuts.
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