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MANIFESTATION OF THE HETEROSIS EFFECT IN SOWS UNDER THE
DIFFERENT BREED COMBINATIONS

Abstract

The aim of the research was to assess the manifestation of the heterosis effect in sows under the
different breed combinations. The research was conducted on the basis of the pig farm of the private
enterprise "Skrypnyk V.0." in Lozova district of Kharkiv region. Two control groups (the Poltava
Meat and Welsh sows) were formed for insemination with boars of the same breeds in purebred
breeding (groups | and II, respectively). Two subsequent groups were formed for reciprocal
crossing of Welsh and the Poltava Meat breeds (groups 111 and IV, respectively). Two experimental
groups were also formed by direct combinations of Welsh and the Poltava Meat with boars of the
Large White breed (groups V and VI, respectively). The main indexes of reproductive ability of
sows were taken into account, on the basis of which the level of manifestation of the heterosis effect
was calculated. The highest values of the manifestation of the heterosis effect (general type) in
terms of the number of piglets at birth were observed for the combination of the Poltava Meat sows
with boars of the Large White and Welsh breeds. In terms of the number of live piglets, the highest
values of the manifestation of the general heterosis effect were obtained for the combinations of the
Poltava Meat sows with boars of the Large White (11.04%) and the Poltava Meat sows with boars
of the Welsh breed (9.82%). In terms of the specific and hypothetical types of manifestation of the
heterosis effect, in all cases there was an advantage for the direct combination. Regarding the level
of manifestation of the total manifestation of the heterosis effect according to different indexes of
reproductive ability of sows for the combination of Welsh and the Poltava Meat breeds, higher
values were obtained for the number of piglets at birth (both total and live) and the weight of the
litter at weaning. When assessing the reciprocal effect, positive values were obtained for all
evaluated indexes, which indicates the presence of a parental effect in reciprocal combinations of
Welsh and the Poltava Meat pigs. The assessment of the degree of phenotypic dominance indicates
the obtained different types of dominance for different indexes and combinations, which confirms
the complex mechanisms of formation of the heterosis effect.

Key words: pig breeding, reproductive ability, sows, heterosis effect, domestic selection, reciprocal
Crosses

Introduction. Modern pig breeding is based on two interrelated components —
pedigree and commercial. The pedigree pig breeding ensures further progress in
improving the main pig breeds, while commercial production is aimed at revealing
the genetic potential of animals and obtaining the maximum level of productivity. At
the same time, by combining different breeds, types and lines of pigs, an additional
effect is obtained. Today, various systems of industrial crossing and hybridization are
used in domestic pig breeding to obtain the effect of heterosis [1-4]. The advantages
of hybridization through the use of the heterosis effect are well proven both by
scientific experiments and by effectiveness in practice [5-6].

Analysis of recent research and publications. The breeding work carried out with
different breeds of pigs involves the targeted improvement of individual productive
traits, which, accordingly, determines the place of a particular breed for further use in
various systems of industrial crossing and breed-line hybridization. An important
element in choosing the best variant of breed-line hybridization using specific breeds
Is the combinatory ability and the efficiency of individual combination variants [7]. It
should be taken into account that the majority of commercial production is based on
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the traditional scheme of combining breeds with obtaining three-breed final hybrids
of the ultra-meat direction of productivity from the combination of two-breed sows
(the Large White x Landrace) with boars of specialized meat breeds, types and lines -
Duroc, Pietren, Maxter, etc. [8-10].

At the same time, there are still a number of breeds that are also characterized by a
high level of genetic potential, but are almost not used in industrial pig breeding.
These breeds include domestic ones — the Poltava Meat, the Red White-belted, etc. In
addition, individual combinations were studied at one time, as is known in the
scientific literature [11-14].

Therefore, the study of the manifestation of the heterosis effect in sows under the
different breed combinations is relevant and timely.

Goal: to evaluate the manifestation of the heterosis effect in sows under the different
breed combinations.

Materials and research methods. The research was conducted on the basis of the
pig farm of the private enterprise “Skrypnyk V.O.” in Lozova district of Kharkiv
region according to the general principles of conducting research [13]. In order to
assess the reproductive ability of sows of the Poltava Meat and Welsh breeds in
different combinations, the obtained experimental data were analyzed according to
the general research scheme (Table 1).

Two control groups (sows of the Poltava Meat and Welsh breeds) were formed for
insemination with boars of the same breeds in purebred breeding (groups I and I,
respectively). The next two groups (experimental) were formed for reciprocal
crossing of Welsh and the Poltava Meat breeds (groups 111 and 1V, respectively). Two
experimental groups were also formed by direct combinations of Welsh and the
Poltava Meat sows with boars of the Large White breed (groups V and VI,
respectively).

Table 1
The scheme of researches
Group Breed combination
of (_3roup Sows Boars
animals assignment breed n, heads breed n, heads
I control PM 15 PM 3
II control W 15 W 3
I11 experiment w 15 PM 3
\ experiment PM 15 W 3
\ experiment wW 15 LW 3
Vi experiment PM 15 LW 3

Taking into account the percentage of fertile sows available on the farm, a larger

number of sows were selected for research, with subsequent formation of groups

from the first 15 heads with confirmed pregnancy on the 28th day after insemination

using an ultrasonic device for diagnosing sow pregnancy. All sows were artificially

inseminated in one period, had a standardized ration of appropriate feed according to
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physiological periods. All feed was fed in dry form with free access to water. Sows
were housed individually in different physiological periods with compliance with
appropriate temperature regimes, etc. The main indexes of the reproductive ability of
sows were taken into account - the total number of piglets at birth, including live
ones, survival at weaning, litter weight at weaning and average weight of one piglet
at weaning. The results of the studies were processed by the method of variational
statistics [14], using computer technology and the application software packages MS
Excel 2016 and Statistica 10 (10.0.1011) (StatSoft Inc., USA). Based on the absolute
indexes, the level of manifestation of the heterosis effect was calculated according to
Tsereniuk O.M., 2018 [15].

Presentation of the main research material. The following results were obtained
when determining the manifestation of the heterosis effect on the reproductive ability
of sows under the different combinations (Tables 2-3).

Table 2
The effect of heterosis on the number of piglets at birth from sows of different
combinations

= Index

._%E - EG by number of piglets at birth | EG by number of live piglets at birth

e ©° X max min | A max X max min A max -

3 - min min
General

WxPM | 38.27 | 33.18 | -22.90 | 56.07 | 7.89 | 34.21 | -13.16 | 47.37

PMxW |12.14| 38.73 | -4.62 | 4335 | 9.82 | 28.83 | 1.23 27.61

WxLW | 4.67 | 5421 | -2290 | 77.10 | 8.42 | 50.00 | -13.16 | 63.16

PMxLW |12.72| 4740 | -13.29 | 60.69 | 11.04 | 38.04 | -7.98 46.01

Specific

WxPM | 27.75| 64.74 | -4.62 | 69.36 | 25.77 | 5644 | 1.23 55.21

PMxW |-935] 12.15 | -22.90 | 35.05 | -5.79 | 10.53 | -13.16 | 23.68

Hypothetical

WxPM |14.21| 47.29 | -14.73 | 62.02 | 16.15 | 4448 | -6.52 50.99

PMxW | 0.26 | 2403 | -14.73 | 38.76 | 142 | 1898 | -6.52 25.50

Table 3
The effect of heterosis on indexes at weaning of piglets from sows of different
combinations

c Index

% EG by litter weight at weaning | EG by average weight of one piglet

= at weaning

g X max min | A max X max min A max -

o —min min
General

WxPM | 8.95 [ 19.76 | -9.27 | 29.03 | 0.87 | 20.52 | -12.35 | 32.87
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PMxW | 8.26 | 26.62 | -2.60 | 29.22 | 0.17 949 | -1181 21.29

WxLW 1323|3185 | 161 | 3024 | 114 | 13.30 | -18.59 31.89

PMxLW |13.08| 26.62 | 158 | 25.05 | 191 9.61 -2.99 12.60

Specific

WxPM 2532|3776 | 436 | 3340 | 208 | 2196 | -11.30 | 33.26

PMxW |-5.89 | 10.08 | -15.32 | 2540 | -1.01 8.20 | -12.85 21.04

Hypothetical

WxPM |16.57] 28.13 | -293 | 31.06 | 147 | 2124 | -11.83 33.06

PMxW | 069 | 17,77 | -940 | 2718 | -042 | 884 | -1233 | 21.17

The highest values of the heterosis effect (general type) in terms of the number of
piglets at birth were observed for the combination of the Poltava Meat sows with
boars of the Large White and Welsh breeds. At the same time, the maximum values
(EG max) for individual animals were obtained for the combination of Welsh sows
with the Large White boars. At the same time, for this combination, minimum values
(EG min) were also obtained for individual animals. If the total number of piglets at
birth is more indicative of the potential productivity of sows with optimization of
housing conditions, feeding, etc., then the index of the number of live piglets is closer
to the practical realization of the productive potential of animals. According to this
index, the highest values of the manifestation of the general heterosis effect were
obtained in combinations of the Poltava Meat sows with the Large White boars
(11.04%) and the Poltava Meat sows with Welsh boars (9.82%).

Regarding the maximum values (EG max) and minimum values (EG min) for
individual animals in terms of the number of live piglets at birth, similar results were
obtained for the combination of Welsh breed sows with the Large White boars as for
the total number of piglets at birth.

According to the specific and hypothetical types of manifestation of the heterosis
effect, in all cases there was an advantage for direct combination.

The manifestation of the heterosis effect in reciprocal combinations of the Welsh and
the Poltava Meat breeds was also determined (Table 4).

Higher values of the heterosis effect manifestation for all evaluated indexes occurred
in the combination of Welsh sows with the Poltava Meat boars. It was this
combination of breeds that was characterized by a higher share of manifestation in
the total heterosis effect. Regarding the level of manifestation of the total
manifestation of the heterosis effect by different indexes of the reproductive ability of
sows for the combination of Welsh and the Poltava meat breeds, higher values were
obtained for the number of piglets at birth (both total and live) and the weight of the
litter at weaning. The level of manifestation of the total heterosis effect by the
average weight of one piglet at weaning was insignificant.
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Table 4
The heterosis effect in reciprocal combinations of Welsh and the Poltava Meat
breeds

Index EGs EG Share EG Share

direct EG reverse EG

(WxPM) | direct | (PMxW) | reverse,
% %

Number of piglets at birth 724 7.11 98.20 0.13 1.80
Number of live piglets at birth 8.78| 8.07 91.91 0.71 8.09
Litter weight at weaning 8.63| 8.28 95.94 0.35 4.06
Average weight of one piglet at | 053 | 0.74 - -0.21 -
weaning

When assessing the reciprocal effect (Table 5), positive values were obtained for all
evaluated indexes, which indicates the presence of a parental effect in reciprocal
combinations of Welsh and the Poltava Meat pigs.

Table 5.
The reciprocal effect and degree of phenotypic dominance under the
combinations of Welsh and the Poltava Meat breeds

Index Number of Number of live | Litter weight at | Average weight
piglets at birth | piglets at birth weaning of one piglet at
weaning
r 0.659 0.963 1.136 1.596
hp (WXPM) 5.294 0.593 75.758 -161.352
hp PMxW) 3.494 -1.141 63.491 -161.490

The assessment of the degree of phenotypic dominance indicates the different types
of dominance obtained for different indexes and combinations. Thus, despite the fact
that the total number of piglets at birth had a positive overdominance for both
combinations, the number of live piglets at birth for the direct combination was
positive dominance, and for the reverse combination - negative overdominance.
There was a positive overdominance in the weight of the litter at weaning for both
combinations, and a negative overdominance in the average weight of one piglet at
weaning for both combinations.

Conclusions and prospects for further research. As a result of the evaluation of
the manifestation of the heterosis effect, the highest values in terms of the number of
piglets at birth were observed for the combination of the Poltava Meat sows with
boars of the Large White and Welsh breeds. A higher level of manifestation of the
heterosis effect was obtained when using the Large White breed of pigs as the
parental form.

According to specific and hypothetical types of manifestation of the heterosis effect,
in all cases there was an advantage for the direct combination of the Welsh and the
Poltava Meat breeds of pigs. At the same time, the assessment of the reciprocal effect
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indicates the presence of a parental effect. Analysis of the results of determining the
degree of phenotypic dominance confirms the complex mechanisms of formation of
the heterosis effect, since different types of dominance were obtained for different
indexes and combinations.
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HHPOSAB E®EKTY I'ETEPO3UCY Y CBUHOMATOK 3A PI3HUX
HOPIAHUX NOEAHAHBb MANIFESTATION OF THE HETEROSIS
EFFECT IN SOWS UNDER THE DIFFERENT BREED COMBINATIONS

Anomauin
Memorw nposedenux 0ocniodcenb 0y1a OYIHKA Npos8y eghekmy cemepos3ucy y CEUHOMAMOK 3d
PI3HUX NOPIOHUX NOEOHAHD. JoCTiOdCenHs OYau nposedeni Ha 6a3i CBUHAPCLKOI MosapHoi hepmu
@OIl «Ckpunuux B.O.» Jlosiecokoco pationy Xapkiecokoi o6a. byrno cgopmosano 0si
KOHMPONbHUX 2PYRU (CBUHOMAMKU NOJMABCLKOI M SICHOI ma YenbCbKoi nopio) 018 OCIMEeHiHHsL
KHYpamu mux sice nopio 3a 4ucmonopionoco poseedenus (epyna I ma Il 8ionosiowno). /i nacmynhi
epynu 6yau cgpopmogani 05t NPoBeOeHHs: peYUnPOKHO20 CXPEUsy8aHHs YeibCbKoi ma noamascbKoi
Mm’sacnoi nopio (epyna III ma IV eionogiono). Taxooic Oyau cghopmosani 08i 00CnioHi epynu 3a
NPAMUX NOEOHAHb YelbCbKOI Ma NOJMABCLKOI M CHOI 3 KHYpamu 8enuxoi 6inoi nopoou (epyna V
ma VI 6ionosiono). Bpaxosysanucsy ocHosHi nokasHuku 6i0meopHoi 30amuocmi ceunomamox, Ha
OCHOBI SIKUX PO3PAX0B8YB8ABCSL PIBeHb NPOSBY eeKmy 2emepo3sucy.
Hatibinbwi 3nauenns nposgy eghexmy cemepo3ucy (3a2aivHuii mun) 3a NOKA3HUKOM YUCILA NOPOCAM
npU HAPOOI’CEeHHI GIOMIUeHI 3a NOEOHAHHS MAMOK NOIMABCLKOL M SICHOT 3 KHypamu 8eauxoi 0inoi
ma yenbCcokoi nopio. 3a NOKA3HUKOM YUCILA HCUBUX NOPOCAM OLIbULl 3HAYEHHS NPOSIBY 3A2aNbHO20
epexmy ecemeposucy 6y10 OMpUMAaHO 3a NOEOHAHL MAMOK NOIMABCHKOI M SACHOI 3 KHYPAMU 8eTUKOL
oinoi (11,04 %) ma mamox noamascokoi M’cHOi 3 KHypamu nopoou yeavc (9,82%). 3a
cneyugpiunumM ma 2inomemudHuUM MUnamu nposiey egexmy ecemeposucy y 6cix eunaoxkax oyna
Has6Ha nepesaza 3a NpAM020 NOEOHaHHA.CMOCOBHO DIi6HA NPOA8Y CYMAPHO20 NPOA8Y eqheKmy
2emepos3ucy 3a pISHUMU NOKA3HUKAMU BIOMBOPHOI 30amMHOCMI CEBUHOMAMOK 3d NOEOHAHHS
VelbCbKoi ma noimagcokoi M ’sacHoi nopio Oinvbwi 3HaAYeHHsT OYIU OMPUMAHT 34 YUCTOM NOPOCAM
npuU HAPOOAHCEHHI (K 8CbO2O MAK [ HCUBUX) MA MACI 2HI30a NPU GIOTYUEHHI.
3a oyinxu peyunpokno2o eghekmy, no 6CiX OYIHEHUX NOKAZHUKAX OVIU OMPUMAHI NOZUMUBHI
3HAYeHHs W0 6KA3VE HA HASABHICMb OAMbKIBCbKO20 eekmy 3a peyunpoKHUx NOEOHAHb CEUHell
nopio yenvc ma nonmascvka m’sicha. Oyinka cmyneus (eHomunoeo2co OOMIHYB8AHHA 6KA3YE HA
OMPUMAHI PI3HI MUNU OOMIHYBAHHSA 34 PI3HUX NOKA3HUKIE MA NOEOHAHb, WO NIOMBEPOHCYE CKAAOHI
MexXanizmu popmyeanus egpexmy cemeposucy.
Kuarouosi cnoBa: ceunapcmeo, siomeopiosanvia 30amuicms, CEUHOMAMKU, eheKm 2emeposucy,
BIMYUIHAHA CENeKYiA, PEYUNPOKHI CXPEeuy8aHHs.
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