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SUMMARY

The analysis was done at a nucleus and two commercial farms using 1243
purebred Danish Landrace (LL) and Danish Yorkshire (YY) sows and 1344 F, pro-
duced by reciprocal crossing between them. Selection criteria were the same for DL
and DY. So, as expected the reciprocal crosses showed no significant differences
between them on reproduction traits. But the differences between purebreds and
their product of F, sows showed statistically significant effect (P< 0.05) named as
maternal heterosis. The F, sows compared to purebreds, showed superiority of the
following traits: age at first fertile mating, number of alive born and stillborn piglets,
weight at birth, number of piglets and weight at weaning, daily gain at suckling. All
these differences were statistically significant (P<0.05). The level of heterosis was
measured as the differences of average between DL and DY compared to their F1
sows. Value of heterosis showed variation from 4.7% for age at first fertile mating to
8.72% for number of live piglets. The statistical analysis confirms significant differ-
ences between farms. Season effect at both farms showed statistically significant
differences. Most of the analyzed traits showed similar tendency in purebred as well
as in F, during production life.
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INTRODUCTION

Starting from the knowledge that some impor-
tant traits found in divergent genetic addiction are
not the same selection criteria defined in fertile com-
pared to meat-breed terminal. Knowing the value of
genetic parameters used for the study of natural
breeders action of genes, primarily additive, mod-
eling selection criteria and selection of breeding
direction. Those farmers are divided on the fertile
breed, i.e. milk (Landrace and Yorkshire) and meaty,
i.e. terminal (Duroc, Hampshire and Pietrain). As a
result of this knowledge specialized pig farms were
created - the nucleus and commercial farms (Vidovi¢
etal., 2011).

In the nucleus farm is located genetically superior
perfectly healthy material, and used to produce de-
sirable effects of selection in pure breed and hybrid
of both sexes. Hybrid producing animals get differ-
ent types of heterosis in order to engage non-ad-
ditive genes, to produce the desired recombination
of genes responsible for the genetic variability of
traits, without which selection would not be effec-
tive (Bass et al., 1992; Vidovi¢ and Lukac, 2010).
Many estimates of breed and heterosis effects on
reproductive traits of pigs have been reported, but
estimates of recombination or epistatic effects are
scarce. Recombination loss, hereafter referred to
as recombination, is the breakup of epistatic effects
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during meiosis forming un-parental interlocus com-
binations of alleles in gametes of crossbred parents
(Vidovi¢ and Luka¢, 2010). Maternal heterosis is
usually manifested in regular oestrus females reac-
tion, increased fertility, a larger number of weaned
piglets per sow per year and higher milk production,
increased resistance to disease and stable consti-
tution (Vidovi¢, 2009). In sows from F1 generation
there is maximum heterozygosis. In case of a cross
of L x Y, F, sows manifest maximum maternal het-
erosis. As for the health status of animals they must
be healthy, with no treatment, with selective vacci-
nation (Parvo, Vrbanac and Klostridia). Basic criteria
are that breeding-seed material must be healthy. To
achieve this it is necessary to apply the new knowl-
edge in the field of sows feeding technology, insem-
ination technology, and to optimize some important
parameters, e.g.: humidity, air velocity, temperature
and light, which significantly affect the development
of the genome (Vidovié and Subara, 2011).

The newer genotypes of pigs are far more sensi-
tive than the older traditional genotypes, and there-
fore attention must be paid to the proper upbring-
ing of pigs on the farm (Young and Aherne, 2005;
Foxcroft and Aherne, 2001; Radojkovi¢ et al. 2005).
Age and body weight of gilts at puberty and the oc-
currence of fertile estrus were subjected to stronger
interaction between the genetic basis (Krnjaic¢ et al.,
2012; Cotton, 2001; King, 2002) and numerous fac-
tors and paragenetic (Evans and O’Doherty, 2001;
Peltoniemi et al., 2005). A particularly important as-
pect in pig production is an adaptation of modern
aspects of managers in farm production.

As stated above, the aim of this study was to
determine the level of heterosis and hybrid superi-
ority obtained by mating Landrace and Yorkshire fe-
males for basic reproductive parameters in relation
to the pure breed.

MATERIAL AND METHODS

Research was done on 1.243 purebreds in a
nucleus farm (L = 652, Y = 591) and 1.344 F (LY
= 632, YL = 712) sows in two commercial farms.
Both purebreds L and Y wee selected applying the
same selection criteria. The data are from a nucleus
farm that produces pure breeds and a commercial
farm that uses hybrid gilts obtained from the nucle-
us farm, including 2 years (8 seasons). To optimize

analysis LSQ (least squares equation), mixed model
equation and maximum likelihood equation were
used. Maternal heterosis effect was been measured
as differences between averages of purebreds to F,
contemporaries in reproductive traits.

Mixed Model Equation was used, model 1:

Yiiklm =M + Ai + FSij + Rijk + Siikl + Eiiklm

Y, — observed traits

M - average mean of traits

A, fixed effect of age

FSij - fixed effect of farms and seasons
R, — fixed effect of breeds (genotypes)

S, — sire random effects

Eijklm — “error

RESULTS AND DISCUSSION

In Tables 1 to 4 reproductive performances are
presented up to the third parity Landrace, Yorkshire
and F, gilts obtained by crossing them. In intensive
commercial pig production use of crossbred sows
is desirable and economically viable to exploit het-
erosis effect of reproductive traits. Hybrid sows were
superior in all studied traits related to pure breed.
Number of alive born and weaned piglets was sig-
nificantly higher in F, compared to the tested pure
breed. F, sows had more than one live born piglet
per litter, and had one more weaned piglet in rela-
tion to the purebred Landrace and Yorkshire. Similar
results were recorded by Bass et al., 1992; Roths-
child, 1996; Velji¢ et al., 1997; Bizelis et al., 2000;
Savi¢ et. al., 2012.

From the aspect of management at the farm,
the difference is very important, especially for farms
with several thousands of farrowing during the year.
Piglets of hybrid sows had higher daily weight gain,
which automatically resulted in a higher body weight
at weaning.The current strategy of selection and
cross-breeding showed significant improvement
when it comes to litter size at birth and weaning. The
selection obtained Landrace and Yorkshire, particu-
larly in Denmark produce 11-15 and more weaned
piglets per sow per year compared to the existing
ones. New selections in our conditions showed al-
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Table 1: Reproductive parameters of Landrace sows

Tablica 1. Reprodukcijski pokazatelji landras krmaca

Age at 1¢ Lactation Weight at Daily gain
insemination, Alive Weight at length, weaned, at suckling,
days - Parity - | born | Stillborn - birth, kg - Weaned - days - kg - g-
Dob kod prve Paritet | - Mrtvih Masa pri Odbijenih | Trajanje Masa kod Dnevni
inseminacije, Zivih prasenju,g laktacije, odbica, prirast na
dana dana kg sisi, g
14.0 2.3 1.260 11.5 28 6.700 0.190
280 2 145 25 1.370 12.3 28 7.200 0.207
3 12.0 3.0 1.380 11.2 28 7.100 0.206
Average -
Prosjek 13.5 2.6 1.336 11.6 28 7.000 0.201
Table 2: Reproductive parameters of Yorkshire sows
Tablica 2. Reprodukcijski pokazatelji jorkSir krmaca
Age at 1% . Lactation .
insemination, Alive \Qﬁ'r?hkt af length, ingg:‘;;t Daily gain at
days - Parity - | born | Stillborn - Mas,a gri Weaned - days - K - ' suckling,g -
Dob kod prve Paritet - Mrtvih sap Odbijenih Trajanje 9 Dnevni prirast
h S 5 prasenju, I Masa kod e
inseminacije, Zivih K laktacije, odbica. k na sisi g
dana 9 dana ' K9
1 13.3 2.7 1.270 11.4 28 6.380 0.180
275 13.5 1.8 1.250 12.6 28 7.280 0.208
14.3 1.9 1.300 11.3 28 8.200 0.230
Average -
Prosijek 13.7 2.2 1.273 11.7 28 7.280 0.206
Table 3: Reproductive parameters of F, sows (Landrace x Yorkshire)
Tablica 3. Reprodukcijski pokazatelji F, krmaca (landras x jorksir)
Age at 1¢ . Lactation .
insemination, Alive V\_lenght at length, Weight at Daily gain at
. . birth, kg - weaned, .
days - Parity - | born | Stillborn - Masa pri Weaned - days - K - suckling,g -
Dob kod prve | Paritet | _ - Mrtvih $2PM | Odbijenih | Trajanje 9 Dnevni prirast
h o 5. prasenju, - Masa kod o
inseminacije, Zivih laktacije, 9 na sisi, g
kg odbiéa, kg
dana dana
1 145 3.4 1.300 12.3 28 7.120 0.210
268 15.2 2.3 1.390 13.3 28 8.230 0.230
16.0 35 1.490 14.2 28 7.350 0.250
Average-
Prosijek 15.23 3.06 1.393 13.2 28 7.560 0.230
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Table 4: Reproductive parameters of F, sows (Yorkshire x Landrace)

Tablica 4. Reprodukcijski pokazatelji F, krmaéa (jorksSir x landras)

Age at 1% . Lactation .
insemination, Alive \é\llﬁ;?hkt af length, ngf:et;t Daily gain at
days - Parity - | born | Stillborn - Mas’a r?a Weaned - days - Ka - ’ suckling,g -
Dob kod prve Paritet | _ - Mrtvih rodeniu Odbijenih Trajanje Mas?a na Dnevni prirast
inseminacije, Zivih K Iu, laktacije, odbiéu. k na sisi, g
dana 9 dana K9

1 13.9 23 1.310 12.0 28 7.430 0.220
260 2 14.8 3.1 1.410 12.4 28 8.350 0.230

3 15.4 2.8 1.620 13.8 28 7.250 0.250
Average-
Prosijek 14.7 2.73 1.446 12.73 28 7.676 0.233

Table 5: The level of maternal heterosis

Tablica 5. Razina heterozisa majke

Traits - Osobine

Maternal heterosis, % -
Heterozis majke, %

Age at first farrowing, days -

Dob kod prvog prasenja, dana 47
Alive born piglets -
o " . 8.72
Zivooprasene prasadi
Stillborn piglets -
b . 17.2

MrtvoopraSene prasadi
Weight a}t birtvh - 7.44
Masa pri prasenju
Weaned piglets - 101
Odbijene prasadi ’
Weight at weaned-
Masa kod odbica 14.00
Daily gain at suckling-

AN - 12.12
Dnevni prirast na sisi

most the same roles. In practical production con- CONCLUSION

ditions in the nucleus farm one sow is expected
produce 10 daughters. From these 10 the next year
are 100, and 100 of these next year give 1000 peers
(Vidovié i Subara, 2011, Vidovié et al., 2011). This
high fertility provides a high intensity of selection
and rapid genetic progress (Vidovi¢, 2009).

The obtained results indicate that the differen-
ces in fertility between pure breeds can be succe-
ssfully used in crossing to obtain one of three types
of heterosis. Heterosis effect is manifested in all the
studied reproductive traits. All differences were stati-
stically significant. Statistical analysis confirmed that
there were no significant differences between the
management of the farm, while the effect of season
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on the farms showed statistical differences. Selecti-
on breeds combined production ability can not be
more efficient than selection of specialized breeds
(fertile and meaty), because the selection limit is
achieved at a lower level, and the genetic variance
of individual properties remain unused. Therefore,
selection and crossing can be an alternative to the
realization of the breeding program. On the con-
trary, the genetic improvement of breeding methods
should greatly contribute to reducing the producti-
on cost of pig’s meat. Choice of crossing schemes
and selection criteria of specialized breeds of pigs
with successive testing of potential parents to the
appropriate quantitative traits and the correct cho-
ice of the selection criteria of the index will lead to
maximizing genetic progress per unit time, and pro-
portionally reduce the production costs of the farm.
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SAZETAK

Analiza podataka je uradena na jednoj nukleus i dvije komercijalne farme, i to
na 1243 krmace Cistih pasmina danskog landrasa (LL) i danskog jorkSira (YY), te
1344 krizanki dobivenih uzajamnim krizanjem izmedu ove dvije Ciste pasmine. Kri-
teriji selekcije za danskog landrasa i jorksira su isti. U obradenim podacima, kao $to
se i ocekivalo, izmedu uzajamnih krizanja nije ustanovljena razlika u promatranim
reproduktivnim osobinama. Medutim, izmedu cistih pasmina i njihovih F, hibridnih
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krmaca, ustanovljena je statistiCki signifikantna razlika (P< 0,05), zbog pojave heterozisa
majke. F, krmace u usporedbi s krmac¢ama Cistih pasmina, pokazale su se superiornije u
slijede¢im osobinama: dobi kod prve fertilne oplodnje, broju zivooprasene i mrtvoopra-
Sene prasadi, masi pri prasSenju, broju odbijene i masi odbijene prasadi, kao i dnevnom
prirastu prasadi na sisi. Sve ove osobine su imale statistiCki signifikantne razlike (P<0,05).
Razina heterozisa je dobivena kao razlika izmedu prosjeka danskog landrasa i jorksira s
jedne strane, i F, krmaca sa druge strane u svim promatranim osobinama. Razina ovog
tipa heterozisa je pokazivala promjenljivosti od 4,7% za dob kod prve fertilne oplodnje do
17,2% za broj mrtvooprasene prasadi. Takoder, razina heterozisa za broj Zivooprasene
prasadi je iznosio 4,7%. Statistickom analizom je potvrdeno da postoji znacajna razlika
izmedu farmi. Utjecaj sezone na sve tri farme imao je statisti¢ki znacaj. Vecina analiziranih
osobina pokazuije sli¢nu tendenciju kod Cistih pasmina i hibridnih F, krmaca tijekom zivot-
ne proizvodnje.

Kljucne rijeci: reprodukcijske osobine svinja, krizanje pasmina, heterozis efekt
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