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ABSTRACT

The purpose of this study was to estimate heritabilities and genetic correlations for reproductive and productive traits and to
apply their estimates to selection strategies in a swine population. Reproductive and productive traits considered in this study were
number of born alive piglet (NBA), number of weaned piglet(NW), loin eye area (LEA), days to 90 kg (D90KG), back fat
thickness (BF), and lean meat content (LEAN). Data were collected from 9,886 litters on 2,447 sows for reproductive traits and
10,181 gilts and boars for productive traits from Jan. 2000 to Dec. 2008 in a swine GGP farm. The statistical model to estimate
genetic parameters for considering traits was a multiple traits animal model with including animal and maternal additive effects
and litter effects on reproductive traits and animal additive effects on productive traits as random as well as some of fixed
effects. For estimating (co) variance components of several random effects, restricted maximum likelihood methodology was used
on this assumed model. The estimated heritabilities by animal additive effects and maternal effects were 0.07 and 0.02 for NBA
and 0.03 and 0.02 for NW, respectively. Genetic correlation estimate for direct genetic effects between NBA and NW was 0.14.
Heritability estimates for direct genetic effects were 0.19, 0.39, 0.36, and 0.43 for LEA, D90KG, BF and LEAN, respectively.
The genetic correlation of LEA with LEAN was 0.35. Productive traits were antagonistically correlated with reproductive traits.
From these results it is concluded that, if selection is done for strong positive effects of reproductive traits, then this would
decline productive performance.
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Table 1. Number of record on reproductive and productive traits by breed, breed of service sire and sex in a

swine herd of Korea

Breed Number SS Number Sex Number

Reproductive traits
LL 1302 LL 6414
YY 7833 YY 2716
DD 751 DD 756

Productive traits
LL 1081 Male 3223
YY 6303 Female 6958
DD 2797

SS: breed of service sire; LL = Landrace; YY = Large white; DD = Duroc
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Table 2. Simple statistics of reproductive and productive traits in a swine herd of Korea

Trait N MEAN SD MIN MAX

Reproductive traits

NBA 9,886 10.40 3.13 1 23

NW 9,864 9.20 1.59 1 16
Productive traits

LEA (cm’) 10,181 30.55 3.28 46.64 18.41

D90KG (day) 10,181 155.44 13.59 251.00 111.00

BF (mm) 10,181 12.39 2.03 24.28 6.81

LEAN (%) 10,181 59.85 2.50 67.50 46.10

NBA : number of piglets born alive; NW : number of weaned piglet

LEA : loin eye area; D9OKG : days to 90 kg; BF : back fat thickness; LEAN : lean meat content.

Table 3. Analysis of variances for reproductive traits
by sources of effects in a swine herd of Korea

Source DF NBA NW
Breed 2 3.99% 15.44%%%
SS 2 9,29 0.22"
Parity 11 37.87%%% 73,89+
YS 30 27.71%%% 60.77%+*

SS: breed of service sire; YS: birth year-season effects;
NBA : number of piglets born alive;

NW : number of weaned piglet;

*¥*%: p<0.001 **: p<0.01 *: p<0.05 NS: non significant.
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Fig. 1. Number of piglets born alive (NBA) and
weaned (NW) by birth year in a swine herd of
Korea.
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Table 4. Analysis of variances for productive traits by sources of effects in a swine herd of Korea

Source DF LEA D90KG BF LEAN
Breed 2 16.74%%* 55.15%%* 288 55%#* 256.05%**
Sex 1 460.45%** 475.15%%* 1077.69%** 242 20%**
Mpar 10 2.44%% 2.53%* 1.09™ 2.13*
YS 27 129.34%%* 32.57%%* 41.78%%* 75.11%%%

Mpar: maternal parity; YS: birth year-season effects;
LEA: loin eye area; D9OKG : days to 90kg; BF : back fat thickness; LEAN : lean meat content
***:P<0.001 ** : P<0.01 * : P<0.05 NS : non significant

Table 5. Least square means and standard errors for productive traits by sex and breeds in a swine herd of

Korea
LEA D90KG BF LEAN

Sex

Female 30.53+0.13" 157.11+0.60° 12.9240.08" 59.28+0.11°

Male 29.20+0.14" 150.99:0.62" 11.62+0.09" 60.05+0.11°
Breed

LL 29.57+0.15" 155.53+0.69" 13.0120.10° 58.80+0.12°

YY 30.09+0.13" 154.79+0.60° 12.28+0.08° 59.65+0.10°

DD 29.93+0.14° 151.83+0.62" 11.530.09° 60.53+0.11°

LL = Landrace; YY = Large white; DD = Duroc

NBA : number of piglets born alive; NW : number of weaned piglet;

LEA : loin eye area; D9OKG : days to 90kg; BF : back fat thickness; LEAN : lean meat content
Mean in the same column with different superscript differ significantly (P<0.05)

Table 6. Estimates for genetic parameters of reproductive and productive traits on multiple traits mixed model
in a swine herd of Korea

NBA NW LEA D90KG BF LEAN

Direct effect

NBA 0.07 0.14 —0.02 —0.17 0.06 —0.13

NW 0.14 0.03 —0.01 —0.20 0.17 —0.18

LEA 0.01 —0.01 0.19 0.16 0.04 0.35

DI90KG 0.02 —0.021 0.137 0.39 0.00 0.05

BF 0.01 0.021 —0.03 0.07 0.36 —0.42

LEAN —0.01 —0.018 0.36 0.04 —0.61 0.43
Maternal effect

NBA 0.02 0.06

NW 0.02

Heritabilities are on diagonals and Genetic correlations are upper diagonals and phenotypic correlations are below diagonals
NBA : number of piglets born alive; NW : number of weaned piglet;
LEA : loin eye area; D9OKG : days to 90kg; BF : back fat thickness; LEAN : lean meat content.
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