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Summary. The paper presents the results of the study of indicators of the own productivity of repair pigs
and reproductive qualities of sows of different intrabreed differentiation according to the BLUP index, as
well as to determine the economic efficiency of the use and selection criteria of highly productive animals.
It was established that repair pigs of large white breed by the age of reaching a live weight of 100 kg (days)
and a fat thickness at the level of 6-7 thoracic vertebrae (mm) belong to the elite class. Sows of |
experimental group are characterized by the maximum indicators of multifertility, milk yield, number of
piglets at the time of weaning and weight of the nest at the time of weaning (BLUP index = 106.35-128.76
points). The index of M. D. Berezovsky in the animals of the specified group, is equal to 40.90+0.511 points.
The number of reliable correlations between the indicators of the reproductive qualities of the tested sows
and the BLUP index (maternal line) is 83.33%; the relationship between the BLUP index (maternal line)
and signs of own productivity is weak and unreliable (r= -0.039 - +0.009). The use of sows of high
breeding value (I experimental group) provides additional production at the level of +7.70 %, and its cost
is +300.53 UAN or +7.60 dollars per head / farrowing. The criterion for selecting highly productive
animals of the controlled population is the value of the BLUP index at the level of 106.35-128.76 points.

The theoretical basis for conducting research is the fundamental works of blighty and foreign
scientists (Tsereniuk, Akimov, Babich, Kropivets-Domanska, 2021; Khalak, Gutiy, Bordun, 2020;
Berezovsky, 1999; Grishina, Fesenko, 2015; Getya, Nagy, Berezovskyy., Kodak, Farkas, Szabu,
2010; Khalak, Gutyj, Stadnytska, Shuvar, Balkovskyi, Korpita, Shuvar, Bordun, 2021; Kremez,
Povod, Mikhalko, Susol, Tribrat, Onyshchenko, Kravchenko, Verbelchuk, Shchenbina, 2022;
Kramarenko, Lugovy, Lykhach, Kramarenko, Lykhach, Slobodianyk, 2019; Khalak, Gutiy, 2020;
Khalak, 2015; Martyniuk, Tsereniuk, Akimov, 2019; Vashchenko, Balatskyi, Pochernyaev, 2015;
Koivula, Strandeén, et al., 2012).

The purpose of the work is to investigate the indicators of own productivity of repair pigs
and reproductive qualities of sows of different intrabreed differentiation according to the BLUP
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(maternal line) index, as well as to determine the economic efficiency of use and criteria for
selecting highly productive animals for further use in controlled populations.

Research materials and methods. The research was conducted in the research farm and
laboratory of animal husbandry and fodder production of the Institute of Agriculture of the
Northeast of the National Academy of Agrarian Sciences of Ukraine, as well as the animal
husbandry laboratory of the State Institution "Institute of Grain Crops of the National Academy
of Agrarian Sciences of Ukraine".

The object of the study were repair pigs and sows of the large white breed. The BLUP (Best
Linear Unbiased Prediction) index was calculated on the basis of the main institution (Institute of
Pig Breeding and APV of the National Academy of Sciences) according to the general model of
a single animal (Vashchenko, 2010; Methodical recommendations for the collection of primary
data of zootechnical accounting ..., 2010). To measure the fat thickness, an ultrasonic device
RENKO LEAN MEATER DIGITAL BACKFAT IDIC, S/N 46080, (USA) was used (Fig. 1).

Fig. 1. Device for measuring the thickness of lard in pigs RENKO CE (RENKO LEAN
MEATER DIGITAL BACKFAT IDIC, S/N 46080

Evaluation of young pigs according to their own productivity indicators, sows - according
to reproductive qualities, was carried out taking into account the following characteristics: age of
reaching live weight of 100 kg, days; fat thickness at the level of the 6th—7th thoracic vertebra,
mm; the thickness of the fat in the middle point of the back between the withers and the sacrum,
mm; thickness of lard on sacrum, mm; body length, cm; multifertility, head; milk yield, kg; the
number of piglets at the time of weaning, head; nest weight at the time of weaning at the age of
28 days, kg, survival of piglets before weaning, %. The index of M.D. Berezovsky was calculated
according to the following mathematical model:

=B+ @2 xW)+ (35 xG)
where: / — index of M. D. Berezovsky, point; B — the number of piglets at the time of birth, head;
W - the number of weaned piglets at the time of weaning, head; G — average daily growth of piglets
before weaning, kg (Vashchenko, 2019).

The calculation of the cost of additional products (Methodology for determining economic
efficiency ..., 1983) and biometric indicators (Kovalenko, Khalak, Nezhlukchenko, Papakina,
2010) was carried out according to generally accepted methods using the programmable module
"Data Analysis" in Microsoft Excel.

Research results and their discussion. It was established that the age of reaching a live
weight of 100 kg by repair pigs of the controlled population is 175.0+1.06 days (Cv=6.09 %), the
fat thickness at the level of the 6th—7th thoracic vertebra is 23.0+0.15 mm (Cv=6.76 %), the fat
thickness in the middle point of the back between the withers and the sacrum is 17.2+0.15 mm
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(Cv=9.05 %), the fat thickness on the sacrum is 20.3+0.12 mm (Cv=6.22 %), body length —
116.7£0.18 cm (Cv=1.63 %). The duration of gestation of the sows being tested is 114.5+0.15
head (Cv=1.38 %), multifertility — 11.620.13 heads (Cv=11.98 %), high fertility — 1.40+0.011 kg
(Cv=8.41 %), evenness (homogeneity) index sow's nests by live weight of piglets at the time of
their birth - 5.49+0.073 points (Cv=13.39 %), milk yield - 54.0+0.98 kg (Cv=18.40%), age at the
time of weaning - 32.0+0.18 days (Cv=5.68 %), nest weight at the time of weaning — 76.7+1.01
kg (Cv=13.34 %). The BLUP index (maternal line) in sows of the controlled population is equal
to 106.28+0.928 points (Cv=8.78 %), the indicator "preservation of piglets until weaning at the
age of 28 days, %" ranges from 63 to 100 %.

The analysis of data on the reproductive qualities of sows taking into account their intrabreed
differentiation according to the BLUP index (maternal line) shows that the difference between
animals of the I and Il groups in terms of multifertility is equal to 1.5 piglets per farrowing
(td=6.52, P<0.001), milk yield 13.4 kg (td=7.88, P<0.001), the number of piglets at the time of
weaning - 1.0 head (td=4.16, P<0.001), the weight of the nest at the time of weaning at the age of
32 days - 10, 8 kg (td=6.14, P<0.001), M. D. Berezovsky's index — 4.33 points (td=6.96, P<0.001)
(Table 1).

In terms of high fertility, the difference between sows is 0.04 kg in favor of Il group animals
(td=1.73, P>0.05). The maximum rate of survival of piglets before weaning (92.7+0.67 %) was
also found in the animals of the 11 experimental group.

The coefficient of variation (Cv,%) of the reproductive qualities of sows of the large white
breed of different breeding value, evaluated according to the BLUP index (maternal line), ranges
from 8.0+0.862 to 16.27+1.510 %.

Table 1
Reproductive qualities of sows of the large white breed of different breeding value,
evaluated by the BLUP index (maternal line)

Gradations of the BLUP index (maternal
e line)
=
Indicators, units of measurement £ 8 106,35-128,76 90,36-106,12
2 2 group
I II
n 43 58
Multifertility, head X=+Sx 12,5+0,18 11,0+0,15
CvxSey, % 9,4+1,014 10,6+0,984
Fertility k X£Sx 1,40+0,017 1,44+0,0163
yXa CvEScy % 8,0+0,862 0,4+0,872
Milk content. k X+ESx 62,8+1,35 49,4+1,05
9 CviSee % 14,71+1,586 16,27+1,510
Number of piglets at the time of X+SX 11,2+0,18 10,2+0,17
weaning, head Cv+Sey, % 11,57+1,248 13,96+1,296
Weight of the nest at the time of XESX 83,1+1,38 72,3+1,10
weaning, kg Cv:Scy, % 10,94+1,180 11,64+1,080
Prese_rvatl(?n of piglets until YiSx 89 640,02 92.740,67
weaning, %.
lim 34,33-50,58 30,08-48,27
Index of M. D. Berezovsky, point X4Sx 40,90+0,511 36,57+0,467
CvtSey, % 8,20+0,884 9,71+0,901
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The results of the calculation of pairwise correlation coefficients between the characteristics
of own productivity, reproductive qualities and the BLUP index (maternal line) in pigs of the large
white breed are shown in Table 2.

Table 2
Coefficient of paired correlation between signs of own productivity of repair pigs,
reproductive qualities of sows and integrated indicators

Sign Biometric indicators

x y r+Sr tr

2 1 -0,013+0,0857 0,15
3 2 0,007+0,0858 0,08
= 3 0,009+0,0858 0,11
= 4 -0,039+0,0856 -0,46
s 5 -0,037+0,0856 -0,43
& 6 0,704+0,0433*** 16,28
£ 7 -0,215+0,0818** 2,62
< 8 0,6440,0502*** 12,82
S 9 0,654:0,0491*** 13,31
o 10 0,622+0,0526*** 11,83
3 11 -0,066-+0,0854 0,77
o 12 0,693+0,0446%** 15,55

Notes: 1 - age of reaching 100 kg live weight, days; 2 - body length, cm; 3 — fat thickness at the level of
6-7 thoracic vertebrae, mm; 4 — bacon thickness on sacrum, mm; 5 - fat thickness in the middle point of
the back, mm; 6 - fertility, head; 7 — high fertility, kg; 8 — milk yield, kg; 9 — the number of piglets at the
time of weaning, head; 10 — nest weight at the time of weaning at the age of 28 days, kg; 11 — preservation,
%; 12 — M.D. Berezovsky's index, point; *** - P<0.001

Studies have shown that the correlation coefficient between the BLUP index (maternal line),
signs of own productivity of repair pigs and reproductive qualities of sows ranges from —
0.215+0.0818 (t=2.62) to +0.704+0.0433 (t=16.28).

Reliable relationships were established between the following pairs of traits: BLUP index
(maternal line) x fertility (r=+0.704; tr =16.28), BLUP index (maternal line) % large fertility (r=—
0.215; tr =2.62 ), BLUP index (maternal line) x milk yield (r=+0.644; t- =12.82), BLUP index
(maternal line) x number of piglets at weaning time (r=+0.654; tr =13.31), BLUP index (maternal
line) x weight of the nest at the time of weaning at the age of 28 days (r=+0.622; t=11.83). The
correlation between the BLUP index (maternal line) and MD Berezovsky's index is highly reliable
and is equal to r=+0.693 (tr =15.55).

The results of calculating the economic efficiency of using sows of different breeding value,
evaluated by the BLUP method (maternal line) are shown in Table 3.

Table 3
Economic efficiency of using sows of different breeding value, evaluated by the BLUP
method (maternal line)

Weight of the nest Addition of Cost of additional
Group n at the time of additional products, UAN /
weaning, kg products % USD / head
Total sample 101 76,7+1,01 - -
11 58 72,3+1,10 -5,73 -223,64 / -5,67
I 43 83,1+1,38 +7,70 +300,53 / +7,60

Note: * - the average selling price of young pigs at the time of the experimental part of the research was
67.85 UAN or 1.71 USD per 1 kg of live weight
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Calculations of the economic efficiency of the research results indicate that the maximum
increase in additional production was obtained from sows of the 1st experimental group (BLUP
index = 106.35-128.76 points) - +7.70 %, and its value is +300.53 UAN or +7 .60 USD / farrowing.

Conclusions:

1. It was established that repair pigs of a large white breed by the age of reaching a live
weight of 100 kg (days) and a fat thickness at the level of 6-7 thoracic vertebrae (mm) belong to
the elite class.

2. The maximum indicators of multifertility (12.5+0.18 heads), milk yield (62.8+1.35 kg),
number of piglets at the time of weaning (11.2+0.18 heads) and nest weight at the time of weaning
(83.1+1.38 kg) are characterized by sows of the | experimental group (BLUP index = 106.35-
128.76 points); the index of M.D. Berezovsky is 40.90+0.511 points.

3. The coefficient of variation (Cv, %) of the reproductive qualities of sows of the large
white breed of different breeding value, evaluated according to the BLUP index (maternal line)
ranges from 8.0+0.862 to 16.27+1.510 %.

4. The number of reliable correlations between the indicators of the reproductive qualities
of the sows being tested and the BLUP index (maternal line) is 83.33 %; the relationship between
the BLUP index (maternal line) and signs of own productivity is weak and unreliable
(r=-0.039 - +0.009).

5. The use of sows of high breeding value (I experimental group) provides additional
production at the level of +7.70 %, and its cost is +300.53 UAN or +7.60 dollars per head /
farrowing

6. The BLUP index value at the level of 106.35-128.76 points is the criterion for selecting
highly productive animals of the controlled population.
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