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ESTIMATION OF GENETIC VARIABILITY OF FERTILITY TRAITS OF PIGS'
D. Radojkovi¢, Petrovi¢ Milica, M. Mijatovic'z

Contents: Knowledge of heritability of production traits in pigs is of great importance because of the
evaluation of the success of selection and choice of adequate method of selection. Objective of this paper was
to determined the heritability coefficients of fertility traits in pigs of Swedish Landrace breed as well as
change of values of mentioned parameters depending on the introduction of results of realzied fertility in the
second and third farrowing into analysis.

Heritabilities of observed traits were determined using the method of intra-class correlation of half
siblings (half sisters) on sire side. In the model for analysis, beside the random effect of sire, also fixed model
of the order of farrowing was included when analysis included fertility realized in the second and third
farrowing. Because of the absence of other factors in the model, due to the limitations of the used programme,
some traits were corrected for effects which dominantly cuased their variations. Investigation included 926
first, 1598 first two and 2115 first three farrowings. Heritability of number of live born piglets, total born and
reared piglets per litter as well as mass of litter at weaning were determined in intervals from 0.083 to 0.126,
0.097 to 0.131, 0.068 to 0.090 and 0.164 to 0.209, respectively.
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Introduction

Improving of fertility traits of pigs is in the centre of attention of breeders as well as researchers
engaged in the field of pig production. Prerequisite for carrying out of selection is knowledge of the genetic
variability of fertility. This knowledge is of great importance for the determination of optimal method of
selection that will be used in specific conditions, as well as because of the direct dependence of the selection
effects on the level of its expression.

Fertility of pigs varies under the influence of different parameters of genetic and paragenetic nature.
Of great importance is as accurate as possible determination of environmental factors that can influence the
achieved fertility of pigs (Petrovi¢ Milica et al., 1998). This is of greatest importance in case of determination
of genetic parameters, in order to make correction of phenotypic values of fertility traits in relation to the
effect of known factors and increase their accuracy, by using adequate mathematical-statistical procedures.
This is also confirmed by fact, already presenting a rule, those fertility traits, and especially litter size traits,
are characterized by low heritability (Wolfova Marie and Wolf, 1997).

Objective of this paper was to determine genetic variability of fertility traits in single population of
Swedish Landrace sows in Serbia. Genetic variability was investigated based on realized sow fertility in the
first parity, the first two parities and first three parities.

Material and Method

Genetic variability of fertility traits was determined in Swedish Landrace sows on one farm in
Serbia. Research included 926 sows and 926 of their first parities, 1598 of the first two parities and 2115 of
first three parities. Sows originated from 43 sires.

Data was processed by method of Least squares — programme package LSMLMW and MIXMDL
(Harvey, 1990).

Following fertility traits were analysed: number of born alive piglets (NBA), number of total born
piglets (TNB), corrected number of weaned piglets (CNW) and corrected liter weight on weaning (CLWW).

Heritability coefficients of selected traits of fertility of sows were determined by method of intraclass
correlation of groups of sisters with the same sire. Genetic variability was investigated using the following
mixed model of the least squares method:
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Yij = o+ Si + Py + ey
where:
Yij — expression of the trait in k-individual animal, originating from i-sire, j-parity,
p — general average,
S; — random effect of i-sire (i=1,...,43),
P; — fixed influence of j-parity (j=1,2 or j=1,2,3),
eijx — random error.
* not used in determination of genetic variability of investigated traits in first parity.

Due to the specificity of the structure of data as well as limitations of the used software package, no
other fixed or regression factors could be included into models for determination of genetic variability except
ones presented in this paper. This induced the need to correct certain traits in regard to the influence of factors
that are dominantly causing their variation, that is under whose direct (linear) effect the expression of
mentioned traits is depending. In order to obtain more objective evaluation of the heritability coefficient for
litter size and weight at weaning, correction of mentioned parameters was carried out using the method of
base indexing. Number of weaned piglets was corrected (CNW) in regard to the average litter size raised by
sows (CLS), and weight of litter at weaning was corrected (CLWW) for average number of weaned piglets
and average duration of lactation (NW and L).

Results of investigation and discussion

In table 1, heritability of the traits of litter size and weight at birth and weaning for first three parities
is presented.

Table 1. Heritability coefficients and its errors of fertility traits determined based on different scope of used

data
Traits” h> +S.E..))
I I+11 I+ 11+ 111
NBA 0.083 + 0.058 0.126 + 0.049 0.110 + 0.041
TNB 0.097 £ 0.061 0.131 + 0.050 0.116 £ 0.042
CNW 0.068 + 0.055 0.090 + 0.042 0.068 + 0.032
CLWW 0.164 + 0.073 0.180 + 0.060 0.209 + 0.059

'T — first parity; I+ II — first two parities; I + IT + III — first three parities.
’NBA: number of born alive piglets; TNB: total number of born piglets; CNW: corrected number of weaned
piglets; CLWW: corrected litter weight on weaning.

Number of live born piglets in litters of first farrowing sows varied under the influence of hereditary
basis by 8.3%, which indicates that variation of this trait was mostly influenced by different factors of
environment. Approximately similar values in regard to the variation of nba in litters of first farrowing sows
under the influence of hereditary basis were obtained by Roehe and Kennedy (1995). Higher hereditary
dependence of the expression of mentioned trait in first farrowing was determined by Petrovi¢ Milica and
Radojkovi¢ (1992), Irgang et al. (1994), and Télle et al. (1998), whereas Taubert et al. (1998) determined
lower value of this parameter.

Introduction of results of achieved fertility in second parity into analysis induced determination of
higher heritability values as well as decrease of error (0.126 + 0.049). Same conclusion referring to the effect
of use of larger scope of data on parameter value was made by Kosovac Olga and Petrovi¢ Milica (1994).
Established value of observed parameter was higher in mentioned investigation.

Heritability of NBA calculated based on fertility results for first three parities together was 0.110,
and was higher compared to the value of same parameter determined based on fertility in first parity, but
lower than the same parameter determined based on fertility in first two parities. Heritability error was smaller
compared to the preceding ones. Higher values of h® were determined based on fertility in first three parities
were also observed and presented by Roehe and Kennedy (1995), Siewerdt et al. (1995), Huang and Lee
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(1996) and Kim et al. (1998). Contrary to mentioned investigations are results obtained by another group of
authors demonstrating lower values of this parameter (Babot et al., 1994, Bidanel and Ducos, 1994, Choi et
al., 1995, Boesch et al., 1998 and Petrovi¢ Milica et al., 1998).

Heritability of total litter size at birth (TNB) varied in the interval from 0.97 (first parity) to 0.131
(first two parities). In regard to the effect of increased scope of data used in analysis on the value of
heritability coefficient and its error, same conclusions can be made as for NBA which is understandable due
to the already very well established correlation of these traits. The same can be applied for established values
of this parameter in comparison to values in investigation mentioned in case of NBA.

Size of litter at weaning, corrected as explained in the text (¢c(NW), varied under the influence of
genetic factors from 6.8% (first parity) to 9% (first two parities). Increase of the scope of data used in the
analysis influenced the value of h* and error on identical way as for previously explained traits. Higher
heritability values for litter size at weaning were also presented by large group of authors (Bidanel and Ducos,
1994, Choi et al., 1995, Roehe and Kennedy, 1995, Siewerdt et al., 1995, Huang and Lee, 1996, Kim et al.,
1998 and Petrovi¢ Milica et al., 1998), whereas lower values were presented by Milagres et al. (1981) and
Johansson (1983).

Introduction of results for achieved fertility in second and third parity into analysis induced increase
of determined heritability values for clww, also increase of accuracy of this parameter. Heritability of this
trait was the highest when calculated based on results for first three parities - 20.9%. Lower values of
heritability for this trait, when analysis included first three or more parities, were determined by numerous
researchers (Kim et al., 1988, Kosovac Olga et al., 1994, Siewerdt et al., 1995, Huang and Lee, 1996 and
Kim et al., 1998). Higher correlation of the variability of this trait and heritability factors was determined by
Lewczuk et al. (1991) and Ferraz and Johnson (1993).

Introduction of genetic variability of achieved fertility results in third parity into analysis didn't
induce the determination of higher heritability for litter size traits (NBA, TNB and NW). This is contrary to
the effects occurring when achieved fertility in second parity was included into analysis. Reason for this could
be in the fact that subsequent to the second parity females that did not satisfy determined selection criteria or
experienced problems in reproduction were excluded from the further reproduction. Criteria for culling of
female breeding animals after first parity are lower considering that in this age females are still growing and
developing and they should be given another chance to fully demonstrate and express their reproduction
potential. Such approach results in increase of additive genetic variance of observed traits when it is
determined based on achieved fertility in first two parities. Contrary to this, carrying out of selection of
female breeding animals after second parity reduces genetic variability resulting in lower values of
determined heritabilities.

Conclusion

Increase of the scope of data used in analysis of genetic variability of observed traits induced
determination of higher values of heritability coefficients and higher accuracy of these parameters, when
achieved results of fertility in second parity were included into analysis. However, this was not the case when
results of fertility realized in the third parity were included into analysis (except for cLWW). Heritability
coefficients for NBA, TNB, cNW and cLWW in first, first two and first three parities were in the interval
from 0.083 - 0.126, 0.097 - 0.131, 0.068 - 0.090 and 0.164 - 0.209, respectively.

OCENA GENETSKE VARIJABILNOSTI OSOBINA PLODNOSTI SVINJA
D. Radojkovi¢, Milica Petrovié, M. Mijatovié
Rezime
Poznavanje naslednosti proizvodnih osobina svinja je od velikog znacaja, kako zbog procene efekata
selekcije, tako 1 zbog izbora adekvatnog metoda selekcije. cilj ovoga rada je bio da se utvrde koeficijenti

naslednosti osobina plodnosti svinja rase $vedski landras, kao i promena vrednosti pomenutih parametara u
zavisnosti od ukljucivanja u analizu rezultata ostvarene plodnosti u drugom i tre¢em prasenju po redu.
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Heritabiliteti posmatranih osobina utvrdeni su metodom intraklasne korelacije polusrodnika

(polusestara) po ocu. u model za analizu je, pored slu¢ajnog uticaja oceva, bio ukljuen i fiksni uticaj
redosleda prasenja kada je analizom bila obuhvadena i plodnost ostvarena u drugom i tre¢em prasenju.
nemoguénost ukljucivanja drugih faktora u model, zbog ogranicenja koris¢enog programskog paketa, uslovila
je neophodnost korekcije nekih osobina na uticaje koji su dominantno dovodili do njihovog variranja.
istrazivanjem je bilo obuhvaéeno 926 prvih, 1598 prvih dva kao i 2115 prvih tri prasenja. heritabiliteti broja
zivorodene, ukupnorodene i odgajene prasadi po leglu kao i mase legla pri zaluenju kretali su se u
intervalima od 0.083 do 0.126, 0.097 do 0.131, 0.068 do 0.090 i 0.164 do 0.209, respektivno.
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