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Estimation of Genetic Parameters for Gestation Length, Wean to First
Service, Litter Size and Stillborn Piglets in a Closed Nucleus Swine
Breeding Herd
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ABSTRACT

This study was conducted to investigate the genetic relationships among four reproductive traits. Data for this study were 7616
records from 1910 Landrace (L) and 10,454 records from 2283 Yorkshire (Y) in a closed nucleus swine herd. Traits considered on
this study were gestation length (GL), total number of piglets born (TNB), wean to first service (WFS), and number of stillborn
per litter (NSB). Heritabilities and genetic correlations were estimated by using the Bayesian inferences via Gibbs sampling in a
four trait linear-threshold repeatability animal mixed model by designating NSB as a categorical trait in the L and Y purebred
populations. Effects on the statistical model were considered for parity, contemporary group as fixed and service sire, permanent
environmental, animal additive genetic effects as random. Estimates of heritability were 0.21, 0.23, 0.16, and 0.09 for GL, WFS,
TNB, and NSB in the L population and 0.35, 0.16, 0.14 and 0.10 for corresponding traits in the Y population, respectively.
Genetic correlation for GL was —0.59 and —0.28 with TNB and —0.58 and —0.17 with NSB in the L and Y populations,
respectively. The NSB was positively correlated with TNB in the L and Y populations in genetic and environmental aspects.
Therefore, the NSB should be taken into account in selecting sows for improving prolificacy of dam line breeding swine stock.
(Key words : Swine nucleus herd, Threshold model, Gestation length, Litter size, Stillborn, Genetic parameter)
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Table 1. Number of records, sows per sire, sows per dam, litters per sow and unadjusted means and standard
deviations for gestation length, wean to first service, total number of piglets born and number of

stillborn by litter at Landrace and Yorkshire in a

closed nucleus herd

Landrace Yorkshire

N Mean + SD Range N Mean + SD Range
No. sows/Sire 227 8.41+6.90 1~41 272 8.39+6.46 1~39
No. Sows/Dam 886 2.16+1.53 1~11 1,063 2.15+1.61 1~17
No. Litters/Sow 1,910 3.99+2.48 1~11 2,283 4.56+2.59 1~12
Gestation Length (Day) 7,616 114.10£1.26 109~121 10,454 113.90+1.20 106~120
Wean to first service (Day) 5,779 5.35+1.14 2~16 8,255 4.01+2.23 1~16
Total number of piglet born 7,616 11.50£2.79 5~22 10,454 12.3543.05 5~24
Number of stillborn by litter 7,616 0.39+0.90 0~10 10,454 0.38+0.91 0~10
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Table 2. Posterior means and Monte Caro standard deviations of Gibbs samples of thresholds on categorical

data in a linear-threshold animal mixed model

Threshold” Landrace Yorkshire
esho
Mean SD Mean SD
3 1.340 0217 1.289 0.190
4 1.732 0.304 1.722 0.306
5 2.198 0.374 2.311 0.393
6 2.718 0.429 2.895 0.417
7 3.198 0.455 3.374 0.434
8 3.673 0.492 3.875 0.475
9 4.238 0.553 4.535 0.550
10 5.275 0.755 5.855 0.805

D 1st and 2nd thresholds were restricted to 0 and 1.

Table 3. Estimates of heritability (repeatability), genetic correlation and environmental correlation among reproductive
traits on Landrace and Yorkshire in a closed nucleus herd
Landrace Yorkshire

GL WFS TNB NSB GL WFS TNB NSB

GL 0.21 0.07 —0.59 —0.58 0.35 0.02 —0.28 —0.17
(0.31) (0.40)

WFS —0.01 0.23 —0.11 0.17 —0.05 0.16 —-0.10 —0.25

(0.29) (0.22)
TNB —0.13 —0.06 0.16 0.39 —0.13 —0.05 0.14 0.13
(0.25) 0.22)
NSB —0.06 —0.01 0.31 0.09 —0.02 0.03 0.28 0.10
(0.21) (0.17)

Diagonal: Heritability (repeatability), upper diagonal: genetic correlation, bellow diagonal: environmental correlation, GL: Gestation Length,
WFS: Wean to first service, TNB: Total number of piglets born, NSB: Number of stillborn by litter.
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