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INTRODUCTION 
Genetic improvement of reproductive performance is one of the most important breeding goals 
in pigs. Reproductive performance is the major component of sow productivity as well as a key 
factor affecting the efficiency and economy of pig industry in both breeding and commercial 
herds. Index selection is a method where the net values of all traits of the selection criteria are 
combined into a single index value (Hazel et al., 1994). The index is derived from combining 
the estimated breeding values and the corresponding economic values of each trait. 
Reproductive performance is expected to have a potential for remarkable improvement, due to 
the introduction of modern statistical methods (e.g. the BLUP animal model) for genetic 
evaluation (Glodek, 1999). An index is calculated for each animal based on its performance for 
each trait. Selection is then based on the ranking of individuals according to index value thus 
the index value is an estimate of the cumulative value of each animal’s genetic potential of all 
traits included. The aim of this paper is to construct selection indices including four traits of 
economic importance. The traits were chosen because of their realized significance in sow 
production as well as their sufficient information.    
 
MATERIAL AND METHODS 
Data were obtained from a commercial herd in Thailand. The reproductive traits were recorded 
from Large White (LW), Landrace (LR), Yorkshire (Y) and Duroc (D) sows born between 
1990 and 2000. The production data included 7 354 litters forrowed by 1955 sows. The 
economic data was included during the year 1996 to 1999. The genetic parameters for total 
piglets born alive (TBA), litter birth weight (BW), total number of piglets weaned (NW) and 
litter weaning weight (WW) were analyzed using the REML variance covariance estimation 
software (REMLF90) developed by Miztal (2001). In analyzing the sow and breed effects on 
litter performance, the following model was assumed : 
 

Y ijkl = µ + B i + P j + Ys k + Pe l + An l +e ijkl 
 

where Y ijkl = observation on the litter farrowed by B i  fixed effect of ith sow breed, Pj fixed 
effect of jth parity in YSk fixed effect of kth year-season, Pel random effect of lth permanent 
environment, An l  random effect of lth Animal (sows) and e ijkl random error associated with the 
ijklth observation ~ N (0, ). Breed specific parameter estimate derived from the procedures 
previously described were used for estimation of breeding  values  for all animals in each breed 
population. The models used for estimating breeding values were the same model as those used 
for estimating the variance and covariance components (REMLF90). The relative economic 
values were derived from profit function using regression method  (Bryan et al., 1979 ; 
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Thompson, 1980 ; Brascamp et al., 1985 and Melton et al., 1993) and finally included breeding 
values and their corresponding economic values were used in constructing the index 
(Sivarajasingam et al., 1998). 
 
RESULTS AND DISCUSSION 
Means (SD), heritability estimates, weighting factors (b-value) as well as genetic progress, 
between 1990 and 2000, of each particular traits resulted from employing the indices of four 
sow lines are presented in table 1. Selection indices and the accuracy are presented in table 2. 
  
Table 1.  Means (SD), heritability (h2), weighting factors (b-value) and genetic progress  
( G∆ ) of TBA, BW, NW and WW of LW, LR, D and Y   
  

Breed Traits Records Means (SD) h2 b-value G∆  
LW TBA 

BW 
NW 
WW 

2,588 
2,585 
2,526 
2,525 

    8.73 (3.18) 
  12.83 (4.40) 
    8.29 (2.00) 
  46.82 (13.11) 

0.10 
0.15 
0.04 
0.13 

1.4151 
-0.1229 
-8.7489 
0.2576 

0.0739 
2.3320 
0.1590 

19.5354 
LR TBA 

BW 
NW 
WW 

2,427 
2,425 
2,380 
2,379 

    9.05 (2.88)    
  14.29 (4.30) 
    8.47 (1.90) 
  49.71 (12.28) 

0.05 
0.01 
0.05 
0.12 

1.4148 
0.2316 

-14.5778 
0.2873 

0.0080 
1.4684 
0.1047 

17.3646 
D TBA 

BW 
NW 
WW 

1,336 
1,335 
1,275 
1,274 

    7.99 (2.75) 
  12.58 (4.15) 
    7.01 (1.87) 
  34.71 (10.30) 

0.02 
0.04 
0.05 
0.16 

-1.9393 
0.1163 
-9.9425 
0.3259 

0.1290 
5.5086 
0.1271 

21.2984 
Y TBA 

BW 
NW 
WW 

1,003 
1,003 
973 
971 

    8.82 (2.96) 
  13.04 (4.18) 
    8.41 (1.97) 
  46.28 (12.60) 

0.07 
0.13 
0.08 
0.18 

-0.2188 
0.3815 

-11.2309 
0.3057 

0.2952 
7.3906 
0.2230 

25.2449 
 
Table 2.  Selection indices and the accuracy (rHI ) for each breed     
 

Breed Index rHI 
LW 1.4151TBA  – 0.1229 BW - 8.7489 NW + 0.2576 WW 0.49 
LR 1.4148TBA + 0.2316 BW - 14.5778 NW + 0.2873 WW 0.41 
D -1.9393TBA + 0.1163  BW - 9.9425 NW + 0.3259 WW 0.47 
Y -0.2188 TBA + 0.3815BW – 11.2309 NW + 0.3057 WW 0.49 

 
The relative economic weights and genetic parameter estimates were based on information 
obtained from a herd with certain breeding objectives in Thailand. As production and market 
situation change, the selection index is experted to undergo a frequent revision to accommodate 
changes in market demand, if any, as well as a review of population parameters. In other 
words, relative economic weights and genetic parameter of traits included in aggregate 
genotype should be re-estimated periodically.  
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It is obvious that the economic weights used in defining the breeding value and genetic 
parameter estimates are important in determining the amount of genetic change or 
improvement through index selection. Since breeding pigs in Thailand have been introduced 
from various sources worldwide, it is necessary to take advantage from this broad genetic base 
to select and improve its own breeding stocks which is suitable to local market demand. 
Various breeding schemes and selection procedures are available and selection index is among 
those tools to enhance a rapid economic improvement in pig production. 
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