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SUMMARY
Heritabilities and correlation between litter size and litter weight at birth
were estimated from paternal half-sib analyses on the basis of the data from 2,156
litters of purebred Landraces, Yorkshires, Durocs and Hampshires. Heritabilities
of litter size at birth estimated were .20 + .09 for Landraces, .25 + .12 for
Yorkshires, .04 + .09 for Durocs and .12 + .10 for Hampshires. Heritabilities
of litter weight at birth estimated were .32 + .11 for Landraces, .32 + .13 for
Yorkshires, .23 + .13 for Durocs and .09+.10 for Hampshires. Genetic and
phenotypic correlations between litter size at birth and litter weight at birth
were positive and very high in all of the breeds.
INTRODUCTION
The economic importance of the sow productivity traits such as litter size
and litter weight was well recognized in swine breeding industry, and mucn
attention was given for the genetic improvement of the traits in most of swine
breeding programs. The merit of within-breed selection for the traits depends
to a large extent on the magnitude of the heritabilities of the traits, and
information on the heritabilities can be of great value for devising an effective
breeding program for the improvement of the traits.
Although many studies were conducted to determine the extent of genetic
variation in the litter traits, the results obtained were variable (Boylan et.
al., 1961; Urban et. al., 1966; Revelle and Robison, 1973; Strang and Smith,
1979; Bereskin, 1984; Irvin and Swiger, 1984). It is therefore desirable to
estimate the heritabilities of the traits of current breeds at different loca
tions under different environmental conditions. The purpose of this study was
to estimate the heritabilities and correlation between litter size and litter
weight at birth in four different breeds of swine under a confinement system of
management in Korea.
MATERIALS AND METHODS
The data for this study came from 2,156 litter of purebred Landraces, York
shires, Durocs and Hampshires farrowed and raised at the Yong-In Swine Breeding
Farm in Korea from January, 1979 through June, 1985. The number of litters and
number of sires for Landraces, Yorkshires, Durocs and Hampshires is shown in
table 1. Pregnant sows were housed in a stall barn, and were moved to a farrow
ing barn about one week prior to farrowing. During the first 80 days of gesta
tion, pregnant females were fed a ration containing 12.5% crude protein, twice
a day. After 80 days of gestation, the females were fed a ration containing
14% crude protein. Pigs were provided with creep feed during suckling period,
and were weaned at about 30 days of age. The traits examined were litter size
at birth and litter weight at brith. Litter size at birth was measured as the
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number of pigs born alive per litter. Litter weight at birth was measured as
the total litter weight of pigs farrowed alive.
Table 1. Number of litters and number of sires for Landraces,
Yorkshires, Durocs and Hampshires
Item
No. of litters
No. of sires

Landrace Yorkshire
784
55

536
55

Duroc

Hampshire

Total

407
28

429
24

2,156
162

The heritabilities of two traits were estimated as follows:

where a 2 is the sire component of variance and ap2 is the progeny component of
varianci estimated from the paternal half-sib analyses performed separately for
the four breeds with the data adjusted for the differences in parity, month of
birth and year of birth with the least squares estimates of the effects.
The genetic and phenotypic correlations between two traits were estimated
as follows:
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where x and y stand for two different traits and covs and cove are sire and
progeny components of covariance, respectively, estimated from the paternal halfsib analyses of covariance performed with the adjusted data.
RESULTS AND DISCUSSION
Table 2 shows the heritability estimates of litter size and litter weight at
birth with their approximate standard errors. The heritabilities of litter size
at birth estimated for Durocs and Hampshires were low. These estimates of the
heritability of litter size are in general agreement with those reported by
Boylan et. al. (1961), Urban et. al. (1966), Revelle and Robison (1973), Strang
and Smith (1979) and Bereskin (1984). The heritabilities of litter size at
birth estimated for Landraces and Yorkshires were somewhat higher than those for
Durocs or Hampshires. The heritability estimates for Landraces and Yorkshires
are simmilar to those reported by Irvin and Swiger (1984).
The heritabilities of litter weight at birth estimated for Landraces, York
shires and Durocs were moderate, which indicate that some response can be expect
ed from within-breed selection for this trait. However, the heritability estima-
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te of litter weight at birth for Hampshires was low. The breed differences in
the heritabilities of the traits studied can be resulted from the true differen
ces in genetic variation of the traits among the breeds, from sampling variations
or from some other cause or causes.
Table 2.

Heritability estimates of litter size and litter weight
at birth with their approximate standard errors

Breed

Litter size

Litter weight

Landrace

.20 + .09

.32 + .11

Yorkshire

.25 + .12

.32 + .13

Duroc

.04 + .09

.23 + .13

Hampshire

.12 + .10

.09 + .10

The genetic and phenotypic correlations between litter size and litter
weight at birth are given in table 3. The genetic and phenotypic correlations
between litter size at birth and litter weight at birth were positive and very
high in all of the breeds. These results indicate that the correlated response
is expected in other trait by selection for one trait, provided the heritability
of the trait selected for is not too low.
Table 3. Genetic and phenotypic correlations between litter size and
litter weight at birth
Landrace

Item

Yorkshire

Duroc

Hampshire

Genetic correlation

1.02

0.88

1.29

0.96

Phenotypic correlation

0.83

0.83

0.79

0.83

In view of the results obtained in this study with regard to the heritabi
lity of litter size at birth, within-breed selection for litter size in a large
population appears to be a useful means for genetic improvement of litter size
in some breeds. However, most swine breeding farms of today are not large enough
to achieve a high selection intensity for litter size or to utilize an extensive
progeny testing program. In addition, attention must be given to certain other
traits such as structural soundness, carcass composition and growth rate, when
selecting breeding stocks for economic superiority.
Considerable genetic variation appears to be present among breeds for litt
er size. For example, certain native breed of China is reported to be very pro
lific. Under these circumstances, it appears appropriate for swine breeders to
capitalize not only the genetic variation within breeds but also the genetic
variation between breeds for more effective genetic improvement of litter size
in swine.
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