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Abstract

The object of the research was the study of the influence of the breed of pigs and methods of their breeding on the
reproductive functions of sows. Manifestation of various forms of the effect of hybrid power during direct and
reverse crossing of animals of these breeds, as well as the tightness and directionality of correlative relationships
were studied. No significant difference was found in most parameters of reproductive capacity between Large White
and Landrace sows of Irish origin for purebred breeding and crossing, except for individual piglet weight at
weaning. The weight of one piglet at weaning was probably higher in purebred litters of the Landrace breed
compared to other investigated genotypes. We found that the heterosis caused the advantages of crossbred litters
over purebred litters in most traits of reproductive performance. But despite this, the mass of weaned piglets had an
intermediate form of inheritance. It was established that there was a strong positive correlation between fertility
indicators and litter weight of piglets at birth, as well as between the number of piglets in the nest at weaning and
the weight of the litter of piglets at weaning, similarly as between the weight of the litter of piglets at birth and the
number of piglets in the nest at weaning and the weight of the litter of piglets at weaning. A strong positive
correlation was found between indicators of the number of piglets in the nest at weaning and their weight during
this period, as well as between the individual weight of the piglet at weaning and the weight of the nest of piglets at
the time of weaning. Between multifertility and the average weight of one piglet at weaning, an inverse moderate
relationship was found, as well as between the indicator of survival of piglets before weaning and survival of piglets
at the time of weaning. As a result of the research, it can be asserted that there is a medium-strength correlation
between the weight of the litter of piglets at birth and their weight at weaning.

Key words: pigs, Irish breeding, reproductive capacity, breeding methods, heterosis effect,
industrial production pork production

INTRODUCTION heterosis for a number of traits. However,

productivity traits in pigs have different
Breeding of pigs in recent years has been  degrees of heritability and different genetic
carried out in the direction of creating  conditioning, and therefore their improvement
specialized breeds or types, which, when  depends on a number of geno- and paratypic
combined, should provide the effect of  factors [9].
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The pig breeding industry allows to produce a
large amount of meat in a relatively short time
due to the introduction of intensive
technologies and rational use of the pig gene
pool in purebred breeding and hybridization
systems [11]. Inheritance of reproductive
traits mainly occurs in a non-additive type,
which makes it difficult to assess the breeding
value of animals, but indicates the possibility
of increasing fertility, improving the maternal
qualities of sows through controlled
heterozygosity and creating appropriate
environmental conditions for animals [29].
The results of numerous studies indicate the
effectiveness of interbreed crossings [12],
breed-line  hybridization, = which leads
primarily to an increase in fertility, the weight
of piglets and the litter as a whole compared
to purebred breeding [23]. To improve
reproductive  qualities in industrial pig
breeding, two-breed F; crossbreeds from
direct and backcrossing of animals of Large
White and Landrace breeds are usually used,
which allows to additionally use the effect of
hybrid strength in terms of reproductive
performance characteristics [18]. It has long
been established that the degree of inheritance
of reproductive qualities is noticeably low and
selection for them does not differ in
efficiency. Pigs of new specialized lines have
high productivity, which was genetically
determined [10]. However, increased
productivity is the reason for their high
dependence on negative environmental
factors. The authors reported [14] that
reproductive indicators of sows, such as
multifertility, the proportion of piglets born
dead, depended on the factors of their
breeding method and the breed of pigs, the
influence of which was higher.

The selection of the last 30 years, being aimed
at a larger size of offspring in sows, led to its
steady increase, which continues to this day
[24, 34]. Piglet live weight at birth has a huge
influence on the subsequent productivity of
pigs [22]. Piglets with a low body weight at
birth have a negative effect on the efficiency
of pig farming. These piglets have lower
organ development and lower productivity
later on [15]. Scientists also reported [7] that
heavier newborn piglets have better viability,
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which positively affects the growth of
fattening and slaughter indicators compared to
counterparts born lighter. According to the
results of recent experiments [8, 17], the
influence of piglet weight at birth on the
reproductive qualities of pigs was determined.
In particular, they [8, 17] showed that for
every 0.1 kg decrease in the birth weight of
piglets, pre-weaning mortality increased by
3%, post-weaning mortality increased by 2%,
and market weight decreased by 1.63 kg [3].
Most studies show that if a live-born piglet is
0.45 kg heavier, then at weaning its weight
will be 0.9 kg heavier than the average piglet
weight. And at the end of the rearing period,
heavier piglets at weaning gain from 1.8 kg to
3.6 kg in the same number of days of rearing
compared to normal or lighter piglets. The
weight of piglets is inversely dependent on the
number of piglets born to a sow per farrowing
[13]. According to the reports of other authors
[33], there was a high statistically reliable
correlation between indicators of fertility and
nest weight at the time of weaning r = 0.64—
0.89 and milk yield and fertility of sows under
different breeding methods r = 0.65-0.81.

In order to intensify the use of brood stock,
various technological methods are used, one
of which is the reduction of the length of the
suckling period [2, 5, 16]. The timing of
weaning piglets also has an impact on the
reproductive qualities of pigs. According to
scientists [26], the development of pig
farming is moving towards increasing the
weaning age of piglets. This allows for higher
pig weights and higher average daily gains,
better survival and a higher number of piglets
at birth, and especially ensures more efficient
use of production facilities and, as a result,
increases profits. According to scientists [28],
early weaning of piglets has a positive effect
on the further reproductive capacity of sows
and promotes the development of genital
organs and improves the reproductive
qualities of their daughters. Piglets that were
weaned at 35 days had better developed
internal organs and a secretory system, which
allowed them to be significantly ahead of their
counterparts that were weaned at 60 days in
terms of average daily gains and feed
efficiency [28]. Early weaning of piglets can
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provide certain advantages of higher growth
intensity only if appropriate conditions are
created, without which this measure will not
be effective [4]. The main conditions for
successful rearing of early-weaned piglets are
good health and development of piglets at
weaning, provision of piglets with sufficient
and complete feeding, warm and dry
premises. In addition, it should be taken into
account that if piglets are weaned too early,
the involution of the sow's reproductive
system is delayed [6, 21], and the length of
the service period increases [1]. It was
reported that the time of weaning reliably
influenced the time of onset of heat in sows.
In particular, sows from which piglets were
weaned at 60 days old came to the farrowing
house 5-7 days after weaning on average.
Their counterparts, whose piglets were
weaned at 45 days after the end of the
suckling period, gave birth in 13-17 days. In
this way, the reduction of the suckling period
led to an increase in the period of arrival of
sows in heat by 7-10 days [30].

Since it was found that there are ambiguous
views of scientists on the strength of the
relationship  between the  reproductive
qualities of sows and the method of their
breeding taking into account the length of the
suckling period, we consider it urgent to
continue researching this problem.

The purpose of our experiment was to
establish the influence of the breed, pig
breeding technology, litter size and piglet
weaning period on their growth intensity and
on the reproductive qualities of the sow.

MATERIALS AND METHODS

Four groups of sows were selected to study
the influence of the breed and breeding
method, the number of piglets in the nest at
birth and the length of the suckling period on
the productive qualities of sows of the Large
White and Landrace breeds of the Irish
selection of the genetic company Hermitage
Genetics and their combining ability
(according to the main indicators of
reproductive ability). Each group included 10
sows (Table 1).

The first and third groups were made up of
purebred sows of the Large White breed. The
second and fourth groups included their
purebred Landrace counterparts.

Table 1. Scheme of the experiment on the study of the
influence of genotypic and paratypic factors on the
reproductive qualities of pigs of maternal breeds

Grou Sows Boars
P Breed Number Breed Number
Large Large
I White 10 White 3
(GW) (GW)
Landrace Landrace
II 10 3
L) L)
Large
Il | White 10 (Lf)“drace 3
(GW)
Large
v (Llf)ndrace 10 | White 3
(GW)

Source: Own calculation.

Sows of groups I and IV were inseminated
with the sperm of boars of the Large White
breed of the Irish company Hermitage
Genetics. Their peers from II and III groups
were inseminated with the sperm of Landrace
boars of the same selection. Maintenance of
sows in all periods of the reproductive cycle
was identical according to the norms of the
PIC company. The feed was also identical,
full-rational and balanced, compound feed of
our own production. The study evaluated the
total number of piglets born, fertility, litter
weight of piglets and their individual weight
at birth, number, individual weight and nest
weight of piglets at weaning, duration of
suckling period of sows, survival of piglets
until weaning.

Reproductive characteristics of pigs were
calculated using the evaluation index of
reproductive qualities (1) [25]:

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

where:

B is the number of piglets at birth, head;

W is number of weaned piglets, head;

G is average daily growth of piglets before
weaning, kg.

The selection index of reproductive qualities
of sows (SIRQS) was determined according to
the methodology [31]:
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(SIRQS) = 6X, +9.34 (;2) .......... )

where:

SIRQS is the selection index of reproductive
qualities of sows;

X1 is multifertility, goal;

Xz is weight of the nest at weaning, kg;

Xsis weaning period, days;

6 and 9.34 are coefficients.

Heterosis indices were determined according
to the formulas proposed by the methodology
[32]:

Ht :[EXIOOJ—IOO
Sh

where:

Ht is heterosis true;

Hsis hybrid sign;

Shis sign of better parental form;

th( 2xHs xlOOJ—lOO

Sp+Sm

where:

Hh is heterosis hypothetical,
Hsis hybrid sign;

Sp is sign of the parent form;
Sm is sign of the mother form;

Hg = Lﬁxlooj—loo
Sm

where:

Hg is heterosis general;

Hsis hybrid sign;

Sm is a sign of the mother form,;

Hspz[EXIOOJ—IOO
Sp

where:

Hsp is heterosis specific;
Hsis hybrid sign;

Sp is sign of the parent form.
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Statistical  processing of data  from
experimental studies was carried out by
biometric methods using Microsoft Excel
software. The results were considered
statistically significant at the first — P<0.05,
the second — P<0.01, and the third — P<0.001
thresholds. To assess the closeness of the
relationship between indicators of the
reproductive capacity of sows, a correlation
analysis was conducted using Statistica 10.
The methodological part of the experiment
was approved by the Bioethical Commissions
of Animal Care and Use during scientific
(experimental) research of Sumy National
Agrarian University (ethical approval number
BT-22-110822-01).

RESULTS AND DISCUSSIONS

The analysis of the data showed that when
using direct and reciprocal crossing, there was
a tendency to increase the multifertility rate of
sows by 0.2-0.6 piglets compared to
counterparts that were bred by the purebred
method. Landrace sows had a higher rate of
multifertility compared to peers of the Great
White breed at purebred breeding by 0.2
piglets.

We did not find any statistically significant
discrepancies in the reproductive performance
of sows of the experimental groups in terms
of high fertility, although a tendency to its
decrease with increasing multifertility was
observed.

Number of weaned piglets turned out to be
0.9-1.4 more in crossbreed nests compared to
purebred nests, but due to the small size of the
sample, it turned out to be improbable.

The average weight of 1 piglet at weaning
turned out to be the highest in sows of the
Landrace breed when purebred breeding them.
The piglets of this group were probably
(p<0.01) heavier by 0.4 kg compared to the
analogues of the control group and by 0.3 kg
(p<0.05) heavier compared to peers of the III
experimental group, and by 0.6 kg (p<0.001)
heavier in comparison with the animals of the
IV experimental group.
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Table 2. Reproductive qualities of sows

Indicators Group 1 Group 1 Group II1 Group IV
(PLW x J1LW) | (RLxJL) (PLW x JL) (2L xJLW)

Multifertility, heads 15.8+0.62 16.0+£0.36 16.4+0.72 16.2+0.56
Weight of piglets at birth, kg 1.29+0.02 1.28+0.03 1.25+0.01 1.24+0.02
The nest weight of piglets at birth, kg 20.4+0.78 20.5+0.57 20.5+0.96 20.1+0.85
Number of weaned piglets, heads 13.9+0.43 13.5+0.34 14.4+0.51 14.8+0.49
The average weight of piglets at
weaning, kg 7.5+0.15 8.1+0.10™ 7.8+0.09"2 7.5+0.08""2
The weight of the nest of piglets at
weaning, kg 104.3+4.62 108.4+4.78 111.5+4.72 110.7+£3.96
Preservation of piglets,% 88.1£1.59 84.2+2.06 87.6£1.69 91.6+1.73
Index of reproductive qualities (I) 514 514 533 53.7
Selection index of reproductive
qualities of sows(SIRQS) 129.6 132.2 135.6 134.1

* P <0.05; ** -~ P <0.01; *** — P <0.001.
Source: own calculations.

We did not establish statistically confirmed
differences in the weight index of weaned
piglets, although a tendency to increase it by
3.3-7.2 kg was found in crossbred litters
compared to purebred litters.

The preservation of piglets was lower in nests
with high multiple fertility, and there was no
probable difference between the groups.

The index of reproductive qualities of pigs (I)
in the group where piglets were obtained by
purebred breeding method was equivalent. In
groups of piglets obtained from direct
crossing, the Index of reproductive qualities
of sows (I) was higher by 1.9 points compared
to counterparts obtained using purebred
breeding. The specified index (I) in pigs
obtained from reciprocal crossing was 2.3
points higher compared to piglets obtained
from purebred breeding. The Selection index
of reproductive qualities of sows (SIRQS)
was also higher by 2.0-6.0 points in crossbred
animals compared to purebred breeding. For
the latter, it turned out to be 2.6 points higher
in sows of the Landrace breed compared to
their Large White counterparts (Table 2).

We did not find statistically confirmed
differences in most reproductive indicators of
Great White and Landrace sows obtained
using purebred breeding. The only exception
was the piglet mass index at weaning, which
was higher in Landraces. It was also noted
that the use of the crossbreeding method
compared to purebred breeding had a positive
effect on the tendency towards growth of most
reproductive indicators of pigs. However, the

weight of piglets at weaning was outside the
boundaries of the influential breeding method
and did not differ when using different
breeding methods. The weight of one piglet at
weaning was probably higher in purebred
litters of the Landrace breed compared to
other investigated genotypes.

We conducted a study of the influence of
various types of heterosis effect on increasing
the productive qualities of sows when
crossing maternal breeds. As can be seen from
Table 3 when crossing sows of the Large
White breed with boars of the Landrace breed,
the total and true effect of heterosis was at the
level of 12.33%, the hypothetical heterosis
was 7.19%, and the specific heterosis was
7.19%.

In the reverse variant of the combination of
these breeds, the manifestation of the effect of
heterosis in any of its forms has not been
established.

According to the indicator of the weight of
piglets at birth, the manifestation of the effect
of hybrid strength was not established either
in the direct or in the reciprocal variants of the
combination of these breeds.

At weaning, the manifestation of the heterosis
effect was established for almost all signs
(Table 4). Thus, in terms of the survival of
piglets, the manifestation of general heterosis
was the highest (8.79%) when sows of the
Landras breed were combined with boars of
the Large White breed. At the same time, the
hypothetical heterosis was 6.33%, and the
specific and real heterosis were 3.97% each.
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In the reverse variant of the combination of
these breeds, the manifestation of the general
and true forms of heterosis was not

established, while the specific and
hypothetical forms were found at the level of
4.04 and 1.68%.

Table 3. Effect of heterosis on indicators of reproductive quality of sows during farrowing

Breeds combination Indicators Heterosis Heterosis Heterosis Heterosis
hypothetical, % general, % true, % specific, %
Multifertility, heads
QLW x JLW 15.8
QL x JL 16.0
QLW x 4L 16.4 7.19 12.33 12.33 2.50
QL xJLW 16.2 -7.19 -11.25 -2.74 -2.74
Weight of piglets at birth, kg
QLW x JLW 1.29
QL x 4L 1.28
QLW x 4L 1.25 -2.72 -3.10 -2.34 -2.34
QL xJLW 1.24 -3.50 -3.13 -3.13 -3.88
Source: own calculations.
Table 4. Effect of heterosis on indicators of reproductive quality of sows during weaning
Breeds combination Indicators Heterosis Heterosis Heterosis Heterosis
hypothetical, % general, % true, % specific, %
Preservation of piglets,%
QLW x JLW 88.1
QL x L 84.2
QLW x 4L 87.6 1.68 -0.57 -0.57 4.04
QL xJLW 91.6 6.33 8.79 3.97 3.97
Number of weaned piglets, heads
QLW x JLW 13.9
QL x 4L 13.5
QLW x 4L 144 5.11 3.60 3.60 6.67
QL xJLW 14.8 8.03 9.63 6.47 6.47
The average weight of piglets at weaning, kg
QLW x JLW 7.5
QL x 4L 8.1
QLW x 4L 7.8 0 4.0 -3.70 -3.70
QL xJLW 7.5 -3.85 -7.41 -7.41 0
The weight of the nest of piglets at weaning, kg
QLW x JLW 104.3
QL x L 108.4
QLW x 4L 111.5 4.84 6.90 6.90 2.86
QL xJLW 110.7 4.09 2.12 6.14 6.14

Source: own calculations.

In terms of the number of piglets at weaning,
the nests of sows of the Landrace breed
differed by their combination with boars of
the Large White breed, and their true and
specific forms of heterosis were at the level of
6.47%. The general and hypothetical heterosis
wereat the levels of 9.63 and 8.03%
respectively.

In the reverse variant of the combination of
these breeds, lower rates of heterosis were
established in all its forms.
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According to the average weight of one piglet
at weaning, it was found that there was no
manifestation of the effect of hybrid power
when crossing Landrace sows with boars of
the Large White breed, while in the case of
backcrossing, only its general form was
established.

According to nest weight of weaned piglets,
the manifestation of the effect of hybrid
power was established both in direct and
backcrossing. Somewhat higher values of
hypothetical, general and true forms of
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heterosis were obtained for the combination of
Large White breed sowsand Landrace boars.
The specific heterosis turned out to be higher
during the reverse combination.

Manifestation of different forms of the
heterosis effect according to a set of traits was
compared using the comparison of two indices
(Table 5).

Table 5. The effect of heterosis on a set of indicators of reproductive quality

Breeds combination Indicators Heterosis Heterosis Heterosis Heterosis
hypothetical, % general, % true, % specific, %
Selection index of reproductive qualities of sows(SIRQS)
QLW x JLW 129.6
QL x 4L 132.2
QLW x JL 135.6 3.59 4.63 4.63 2.57
QL xJLW 134.1 2.44 1.44 3.47 347
Index of reproductive qualities (I)
QLW x JLW 514
QL x 4L 514
QLW x JL 53.3 3.70 3.70 3.70 3.70
QL xJLW 53.7 4.47 4.47 4.47 4.47

Source: own calculations.

Thus, according to the selection index of
reproductive  qualities, higher levels of
hypothetical, general and true forms of
heterosis were noted in sows of the Large
White breed when they were combined with
boars of the Landrace breed, while specific
heterosis was 0.90% higher than in the
reciprocal variant of the combination of these
breeds.

Thus, the advantages of crossbred nests over
purebred litters in most characteristics were
due to the manifestation of the heterosis
effect, while the average weight of piglets at
weaning, in our opinion, had an intermediate
form of inheritance.

The relationship between individual indicators
of reproductive characteristics of sows was
evaluated  using  correlation  analysis.
Correlations were found between the
multifertility indicator and the weight of
newborn piglets, r = 092 (p<0.001).
Correlation  analysis also showed a
relationship between multiple fertility and the
number of weaned piglets r = 0.89 (p<0.001).
Also, multifertility was correlated with the
mass of weaned piglets r = 0.81 (p<0.001).
The correlation between multifertility and the
weight of weaned piglets was of medium
strength r = -0.45 (p<0.01), Multifertility and
piglet survival were connected by an inverse
relationship of medium strength r = -0.44
(p<0.05).

The weight of newborn piglets was correlated
only with the weight of weaned piglets.

The weight of the nest of newborn piglets was
directly correlated with the indicator of the
number of weaned piglets r = 0.84 (p<0.001),
as well as with the weight of the nest of
weaned piglets r = 0.81 (p<0.001).

A close correlation was found between the
indicator of the number of weaned piglets and
the nest weight of newborn piglets, r = 0.84
(p<0.001). Also, the number of weaned
piglets was related to the indicator of the
weight of the nest of weaned piglets by a
strong correlation r = 0.82 (p<0.001),
similarly to the indicator and the number of
newborn piglets r = 0.92 (p<0.001).

The weight of weaned piglets had a close
direct correlation r = 0.80 (p<0.001) with the
weight of weaned piglets. However, the
weight of weaned piglets was negatively
correlated with the multifertility index r = -
0.45 (p<0.01).

The weight of the nest of weaned piglets was
closely related to the multifertility indicator r
= 0.81 (p<0.001). The weight of the nest of
weaned piglets was closely correlated with the
indicator of the weight of the nest of newborn
piglets r = 0.81 (p<0.001), similarly to the
indicator of the number of weaned piglets r =
0.82 (p<0.001) and similarly to by the weight
of weaned piglets, r = 0.80 (p<0.001).

The correlation between piglet survival rate
and sow fertility was moderate and inverse r =
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-0.44  (p<0.05). With the rest of the
reproducible signs, the probable strength of

the connections was not revealed.

Table 6. Correlation coefficients between the main indicators of reproducibility

= Z
E = - o % ‘5o 4 °
= '2 E f"'g 2 E .%:)" )
& < N < T 2= 2 = L
E= b < £ = 28 o & < B ° g 2
S = 5 = S 5 £ i~ g 2 o
Indicators b= 3 e o2 s = =" 2 s o
= = 52 g3 50 2 = 2
= s o= p= z 2 ‘D = > =5
= = 2 E SE| oz 5 T 5
= Y = _“:’ o o = @ _g @
) ) =3 £%8 = =
= A
= =
Multifertility -0.09 0.92" | 0.89™ | -0.45" | 0.81™ -0.44" 0.22
Weight of piglets at birth -0.09 0.12 -0.09 0.28 0.16" 0.002 | -0.13
gihrteh“e“ weight of - piglets at | gyers |15 084" | 047 | 081" | -035 | 023
Number of weaned piglets 0.89" | -0.09 | 0.84™ 0.35 0.82"" | -0.01 0.19
The average weight of piglets at | - 45 | (98 | 047 | 035 0.80™ | 030 | -0.10
weaning
The wel.ght of the nest of piglets 081 | 016" | 081" | 082 | 0.80™ 0.18 0.02
at weaning
Preservation of piglets -0.44" | 0.002 -0.35 -0.01 -0.30 -018 -0.18
The - duration ~of the sucking 5y | 13 | 023 | 019 | -0.10 | 002 | -0.I8
period

* _P<0.05; ** - P <0.01; *** —P <0.001.
Source: own calculations.

Probable relationships between the duration of
the subsucking period and other signs of
reproductive performance have not been
established.

The absence of a significant difference
between the indicators of the reproductive
qualities of pigs under different breeding
methods was similar to similar results [19],
which also showed the absence of any
influence of the breeding method on the
reproductive functions of pigs. In contrast to
the reports [20], which indicated a reliable
dependence of the number of weaned piglets
on the breed of their closest ancestors, we did
not detect the influence of the breed factor on
the maternal qualities of lactating sows.
Similar to reports [14], in which the authors
claimed that there is a negative strong
correlation (r = — 0.70) between fertility and
survival of piglets, we also established a
negative inverse relationship between these
indicators, but of medium strength. Similar to
the results of the experiment [14], we found a
correlation between the survival rate and the
number of weaned piglets, but in our results it
was weak and inverse (r = — 0.01), contrary to
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the average positive relationship found by the
authors [14] (r=0,52).

Also, the strength of the relationship
established by us between the preservation of
piglets and their number at the time of

weaning (r = — 0.01) was significantly lower
and reversed than in the mentioned
experiment [14], where the correlation

between the indicated indicators was average
and positive (r = 0.52).

Survival in lower birth weight piglets tended
to exceed survival in groups with higher birth
weight piglets. This partially contradicts the
findings of [8], which indicated that losses
during rearing of piglets before weaning were
highest in the group of piglets with the lowest
birth weight.

We also found, similar to other scientists [27],
that the duration of lactation did not have a
reliable correlation relationship with the
reproductive qualities of sows. From which
we can conclude that there is no production
need to make the lactation period longer.

CONCLUSIONS
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The reproductive qualities of sows had a
tendency to increase  during their
crossbreeding compared to purebred breeding,
with the exception of the weight of one piglet
at weaning. Both for the use of purebred
breeding and for the use of crossbreeding, the
weight of weaned piglets was higher in
Landrace sows compared to counterparts born
from Great White sows and compared to
peers.

The effect of heterosis was confirmed on
almost all reproductive characteristics of
sows, including the weight of weaned piglets.
It was found that the index of multiple fertility
and the weight of the nest of newborn piglets
were in a close direct correlation.
Multifertility was also closely correlated with
the number of weaned piglets and the weight
of the nest of weaned piglets. Fertility and
weight of weaned piglets were inversely
correlated, as well as fertility and survival of
piglets.

REFERENCES

[1]Bjorkman, S., Kauffold, J., Kaiser, M. @., 2022,
Reproductive health of the sow during puerperium.
Molecular Reproduction and Development, 1-19.
https://doi.org/10.1002/mrd.23642

[2]Campbell, J.M., Crenshaw, J.D., Polo, J., 2013, The
biological stress of early weaned piglets. J Anim Sci
Biotechnol., Vol. 4(1): 19. doi: 10.1186/2049-1891-4-
19

[3]Chernetskyi, H., 2022, Vplyv vahy porosiat pry
narodzhenni na prybutkovist [The influence of the
weight of piglets at birth on profitability]. PigUa.Info.
[in Ukrainian] URL:
https://pigua.info/uk/post/company-news/vpliv-vagi-
porosat-pri-narodzenni-na-pributkovist-uk,  Accessed
on 09.11.2022.

[4]Colson, V., Orgeur, P., Foury, A., Mormede, P.,
2006, Consequences of weaning piglets at 21 and 28
days on growth, behaviour and hormonal responses.
Appl. Anim. Behav. Sci., Vol. 98: 70-88.

[5]Faccin, J.E.G., Laskoski, F., Hernig, L.F., Kummer,
R., Lima, G.F.R., Orlando, U.A.D., Gongalves,
M.A.D., Mellagi, A.P.G., Ulguim, R.R., Bortolozzo,
F.P., 2020, Impact of increasing weaning age on pig
performance and belly nosing prevalence in a
commercial multisite production system. J. Anim. Sci.,
Vol. 98: 4.

[6]Farmer, C., 2019, Review: Mammary development
in lactating sows: The importance of suckling. Animal,
Vol. 13(S1): 20-25. doi:10.1017/S1751731118003464
[7]Feldpausch, J.A., Jourquin, J., Bergstrom, J.R.,,
Bargen, J.L., Bokenkroger, C.D., Davis, D.L.,
Gonzalez, J.M., Nelssen, J.L., Puls, C.L., Trout, W.E.,

Ritter, M.J., 2019, Birth weight threshold for
identifying piglets at risk for preweaning mortality.
Transl Anim Sci., Vol. 5; 3(2): 633-640. doi:
10.1093/tas/txz076.

[8]Jankowiak, H., Balogh, P., Cebulska, A,
Vaclavkova, E., Bocian, M., Reszka, P., 2020, Impact
of piglet birth weight on later rearing performance.
Veterinarni  Medicina,  Vol.  (11):  473-479.
https://doi.org/10.17221/117/2020-VETMED
[9]Karunna, T.I., 2015, Prohnozuvannia produktyvnosti
svynei za obmezhenoiu kilkistiu oznak [Forecasting
efficiency of pigs on a limited number of traits],
Rozvedennia i henetyka tvaryn [Animal breeding and
genetics], Vol. 49: 96-100. [in Ukrainian]
http://digest.iabg.org.ua/selection/item/download/109
b7b668461b4cc9243eb968a8e63c7b32, Accessed on
09.11.2022.

[10]Khalak, V., Gutyj, B., 2020, Oznaky
vidtvoriuvalnykh yakostei svynomatok riznykh typiv
adaptatsii, yikh minlyvist ta koreliatsiia [Signs of
reproductive qualities of sows of different types of
adaptation, their variability and correlation].Naukovyi
visnyk LNU veterynarii ta biotekhnolohii [Scientific
Messenger of LNU of Veterinary Medicine and
Biotechnologies. Series: Agricultural Sciences], Vol.
22(92): 35-41. [in Ukrainian]
https://doi.org/10.32718/nvlvet-a9207

[11]Khramkova, O.M., Povod, M.H., 2018, Zabiini
yakosti svynei irlandskoho pokhodzhennia za riznoi
predzabiinoi zhyvoi masy [Slaughter qualities of pigs
of Irish origin at different pre-slaughter live weights].
Visnyk Sumskoho natsionalnoho ahrarnoho
universytetu: Seriia «Tvarynnytstvo» [Bulletin of Sumy
National Agrarian University. The Series: Livestock],
Vol. 2(34): 247-250. [in Ukrainian]
http://repo.snau.edu.ua/bitstream/123456789/6548/1/14
.pdf, Accessed on 09.11.2022.

[12]Knap, P.W., Wang, L., 2012, Pig breeding for
improved feed efficiency. In: Patience, J.F. (eds) Feed
efficiency in swine. Wageningen Academic Publishers,
Wageningen. https://doi.org/10.3920/978-90-8686-756-
18

[13]Konnor, D., 2021, Vplyv viku ta masy na yakist
vyroshchuvannia vidluchentsiv [The influence of age
and mass on the quality of rearing of weanlings].
PigUa.Info. [in Ukrainian]
https://pigua.info/uk/post/technologies/vpliv-viku-ta-
masi-na-akist-virosuvanna-vidlucenciv, Accessed on
09.11.2022.

[14]Kremez, M.L., Povod, M.H., Mykhalko, O.H.,
Trybrat, R.O., Kalinichenko, H.I., Onyshchenko, L.M.,
Kravchenko, 0.0., Karaticieva, O.I.,, 2022,
Vzaiemozviazok vidtvoriuvalnykh yakostei
svynomatok ta syla vplyvu na nykh porody y metodu
rozvedennia [Relationship between the reproductive
qualities of sows and the power of influence on the
breed and method of breeding]. Visnyk Sumskoho
natsionalnoho  ahrarnoho  universytetu.  Seriia:
Tvarynnytstvo [Bulletin of Sumy National Agrarian
University. The Series: Livestock], Vol. 1: 31-39. [in
Ukrainian] https://doi.org/10.32845/bsnau.lvst.2022.1.5

351



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

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

[15]Lanferdini, E., Andretta, 1., Fonseca, L.S., Moreira,
R.H.R., Cantarelli, V.S., Ferreira, R.A., Saraiva, A.,
Abreu, M.L.T., 2018, Piglet birth weight, subsequent
performance, carcass traits and pork quality: A meta-
analytical study, Livestock Science, Vol. 214: 175-179.
https://doi.org/10.1016/j.1ivsci.2018.05.019.

[16]Ming, D., Wang, W., Huang, C., Wang, Z., Shi, C.,
Ding, J., Liu, H., Wang, F., 2021, Effects of Weaning
Age at 21 and 28 Days on Growth Performance,
Intestinal Morphology and Redox Status in Piglets.
Animals. Vol. 11(8): 2169.
https://doi.org/10.3390/ani1 1082169

[17]Moreira, R.H.R., Pérez Palencia, J.Y., Moita,
V.H.C., 2020, Variability of piglet birth weights: A
systematic review and meta-analysis. J Anim Physiol

Anim Nutr., Vol. 104: 657-666.
https://doi.org/10.1111/jpn.13264

[18]Mykhalko, O.H., Povod, M.H., 2019,
Vidtvoriuvalni  yakosti svynomatok danskoho ta

frantsuzkoho pokhodzhennia v umovakh promyslovoho
kompleksu [Reproductive qualities of sows of Danish
and French origin in the conditions of an industrial
complex].Visnyk Sumskoho natsionalnoho ahrarnoho
universytetu. Seriia «Tvarynnytstvo» [Bulletin of Sumy
National Agrarian University. The Series: Livestock],
Vol. 1-2(36-37): 15-26. [in Ukrainian]
https://doi.org/10.32845/bsnau.lvst.2019.4.12
[19]Mykhalko, O.H., Povod, M.H., Andriichuk, V.F.,
2021, Vplyv metodiv rozvedennia ta viku svynomatok
danskoi selektsii na yikh produktyvnist [Influence of
breeding methods and age of sows of Danish breeding
on their productivity]. «NTB IT NAAN» ["NTB IT
NAAS"], Vol. 125: 161-179. [in Ukrainian]
https://doi.org/10.32900/2312-8402-2021-125-161-179/
[20]Ohloblia, V.V., Povod, M.G., Tsap, S.V., 2020,
Proiav kombinatsiinoi zdatnosti svynei irlandskoi
selektsii za promyslovoho vyrobnytstva svynyny v
umovakh stepu ukrainy [Manifestation of the
combination ability of pigs of Irish selection in the
industrial production of pork in the steppe of Ukraine].
Visnyk Sumskoho natsionalnoho ahrarnoho
universytetu. Seriia: «Tvarynnytstvo» [Bulletin of
Sumy National Agrarian University. The Series:
Livestock], Vol. 4(43): 58-64. [in Ukrainian]
https://doi.org/10.32845/bsnau.lvst.2020.4.9
[21]Peltoniemi, O., Bjorkman, S., Oropeza-Moe, M.,
Oliviero, C., 2019, Developments of reproductive
management and biotechnology in the pig.Anim
Reprod. Vol. 16(3): 524-538.
https://doi.org/10.21451/1984-3143-AR2019-0055.
[22]Pietruszka, A., Jacyno, E., Sosnowska, A.,
Kawecka, M., 2017, Effects of birth weight and
standardized litter size on growth performance of boars
and subsequent reproductive performance. South
African Journal of Animal Science, Vol. 47(4): 471—
477. https://dx.doi.org/10.4314/sajas.v47i4.6
[23]Popsui, V.V., Opara, V.O., Korzh, O.V,,
Myronenko, O.1., 2022, Vidhodivelni ta miasni yakosti
svynei za riznymy skhemamy hibrydyzatsii [Fattening
and meat qualities of pigs using different hybridization
schemes].Visnyk Sumskoho natsionalnoho ahrarnoho
universytetu. Seriia: «Tvarynnytstvo» [Bulletin of

352

Sumy National Agrarian University. The Series:
Livestock], Vol. 4(47): 138-143. [in Ukrainian]
https://doi.org/10.32845/bsnau.lvst.2021.4.23
[24]Rutherford, K.M.D., Baxter, E.M., D'eath, R.B.,
Turner, S.P., Arnott, G., Roehe, R., Lawrence, A.B.,
2013, The welfare implications of large litter size in the
domestic pig I: Biological factors. Animal Welfare,
Vol. 22: 199-218.
https://doi.org/10.7120/09627286.22.2.199
[25]Rybalko, V.P., Berezovs’ky, M.D., Bohdanov,
H.A., Kovalenko, V.F., 2005, Suchasni metodyky
doslidzhen u svynarstvi [Modern methods of research
in pig breeding]. Poltava: IS UAAN [Poltava: IS
UAAN], 75-81. [in Ukrainian].

[26]Sedilo, H.M., Pundyk, V.P., Kaplinskyi, V.V.,
Tesak, H.V., 2013, Rannie vidluchennia porosiat:
perevahy ta problemy [Early weaning of piglets:
advantages and problems]. Peredhirne ta hirske
zemlerobstvo i tvarynnytstvo [Foothill and mountain
agriculture and animal husbandry], Vol. 55(II): 174—
180. [in Ukrainian]. http://irbis-nbuv.gov.ua/cgi-
bin/irbis_nbuv/cgiirbis 64.exe?C21COM=2&I21DBN
=UJRN&P21DBN=UJRN&IMAGE FILE DOWNLO
AD=1&Image file name=PDF/pgzt 2013 55%282%2
9 31.pdf, Accessed on 09.11.2022.

[27]Shvachka, R., Povod, M., Mykhalko, O., Shpetnyi,
M., Korzh, O., Verbelchuk, T., Shcherbyna, O., 2022,
Reproductive qualities of sows at different durations of
previous lactation. Scientific  Papers Series
Management, Economic Engineering in Agriculture
and Rural Development Vol. 22(1): 579-584.
[28]Sokolov, V., 2018, Vidluchennia porosiat -
krytychna tochka u vyroshchuvanni svynei [Piglet
weaning is a critical point in pig farming] Svynarstvo.
Korysnyi bloh [Swine breeding.Useful blog]. [in
Ukrainian], http://pig.tekro.ua/godivlya/item/47-
vidluchennja-porosjat-kritichna-tochka-u-
viroshhuvanni-svinej.html, Accessed on 09.11.2022.
[29]Tomin, Ye.F., 2007, Vidtvorni yakosti svynomatok
velyki biloi porody za riznykh metodiv rozvedennia
[Reproductive qualities of sows of the large white
breed under different breeding methods]. Naukovi
dopovidi NAU [Scientific reports of NAU], Vol. 2(7):
1-13. [in Ukrainian] http://nd.nubip.edu.ua/2007-
2/07tyfmoc.pdf Accessed on 09.11.2022.

[30]Tsarenko, O.M., Kriatov, O.V., Kriatova, R.le.,
Bondarchuk, LV, 2004, Resursozberihaiuchi
tekhnolohii vyrobnytstva svynyny: teoriia i praktyka
[Resource-saving pork production technologies: theory
and practice].  Navch.posib. Sumy: VTD
«Universytetska knyha» [Education manual, Sumy:
VTD "University Book"], 269 p. [in Ukrainian].
[31]Tsereniuk, O.M., Khvatov, A.L., Stryzhak T.A.,
2010, Otsinka efektyvnosti indeksiv materynskoi
produktyvnosti svynei [Evaluation of the efficiency of
indices of maternal productivity of pigs]. Suchasni
problemy selektsii, rozvedennia ta hihiieny tvaryn. —
Zb. nauk. prats Vinnytskoho NAU [Modern problems
of selection, breeding and hygiene of animals.
Collection of science works of the Vinnytsia National
University of Science and Technology], Vol. 3(42):
73-717. [in Ukrainian],



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

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

http://socrates.vsau.org/repository/view_doc.php?filena
me=6689.pdf, Accessed on 09.11.2022.

[32]Tsereniuk, O.M., Shablia, V.P., Akimov, O.V.,
2016, Vykorystannia indeksu SIVIaS v selektsii svynei
porody uels [The use of the breed index in the breeding
of Welsh pigs]. Naukovo-tekhnichnyi biuleten IT
NAAN [Scientific and technical bulletin IT NAAN],
Vol. 116: 174-183. [in Ukrainian] http://irbis-
nbuv.gov.ua/cgi-

bin/irbis_nbuv/cgiirbis 64.exe?C21COM=2&I21DBN
=UJRN&P21DBN=UJRN&IMAGE FILE DOWNLO
AD=1&Image file name=PDF/Ntb 2016 116 27.pdf,
Accessed on 09.11.2022.

[33]Ushakova, S.V., 2021, Pokaznyky vidtvoriuvalnoi
zdatnosti u bahatoporodnomu skhreshchuvanni svynei
[Indicators of reproductive ability in multi-breed
crossbreeding of pigs]. Zbirnyk materialiv 75-i
Vseukrainskoi ~ naukovo-praktychnoi  konferentsii
[Collection of materials of the 75th international
scientific and practical conference]. Kyiv: NUBIP,
Ukraine, 91-92. [in Ukrainian]
https://nubip.edu.ua/sites/default/files/ul 04/programa
75_konferenciyi 2021.pdf, Accessed on 09.11.2022.
[34]Warda, A., Rekiel, A., Blicharski, T., Batorska, M.,
Sonta, M., Wiecek, J., 2021, The Effect of the Size of
the Litter in Which the Sow Was Born on Her Lifetime
Productivity. Animals, Vol. 11: 1525.
https://doi.org/10.3390/anil 1061525.

353



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development
Vol. 23, Issue 1, 2023
PRINT ISSN 2284-7995, E-ISSN 2285-3952

354





