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Table 1. Traits in the index, selected proportion per sex and the number of half-sib and full-sib birds 

     Index1    
Traits Relative 

type 
Single trait 
selection 

1 2 3 4 5 6 

BW5 (g) Full-sib 23 23 23 23 23 23 23 
 Half-sib 96 96 96 96 96 96 96 
pvO2 (mmHg) Full-sib - 23 - - - 23 23 
 Half-sib - 96 - - - 96 96 
HCO3 (mmol/L) Full-sib - - 23 - - 23 23 
 Half-sib - - 96 - - 96 96 
sO2 (%) Full-sib - - - 23 - 23 23 
 Half-sib - - - 96 - 96 96 
RV:TV (%) Full-sib - - - - 12 - 12 
 Half-sib - - - - 48 - 48 
Sps - 6000 6000 6000 6000 3000 6000 3000 
1BW5=body at 5 wk, pvO2=partial pressure of oxygen in venous blood, HCO3= blood bicarbonate concentration in 
venous blood, sO2= oxygen saturation in venous blood, RV:TV= ratio of right ventricular weight to total ventricular 
weight, Sps=selected proportion per sex. 
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  Table 2. Genetic parameters used in the simulation study including heritability (on the diagonal), genetic (above 

diagonal) and phenotypic correlations (below diagonal) 
    Genetic parameters1   
Trait σ

2
p
 BW5 pvO2 HCO3 sO2 RV:TV 

BW5 34280 0.37 0.13 0.45 0.60 -0.18 
pvO2 93.25 0.00 0.03 -0.59 -0.58 -0.62 
HCO3 5.36 0.04 -0.14 0.19 -0.11 0.31 
sO2 36.30 0.07 0.77 -0.07 0.07 -0.12 
RV:TV 25.5 -0.15 -0.06 0.15 -0.08 0.43 

   1The abbreviations of the traits are presented in footnote of Table 1. σ2
p=phenotypic variance. 
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Table 3. The influence of alternative selection strategies on response to selection for body weight and ascites 

susceptibility, rate of inbreeding and accuracy of selection 
    Index2    
 Single trait selection1 1 2 3 4 5 6 
Selection response for BW5 (g) 135.9 108.2 104.6 41 113 110.3 114.5 
Selection response for AS 0.059 0 0 0 0 0 0 
Economic value for AS 0 -860 -888 -2145 -209 -780 -220 
Accuracy of selection 0.653 0.273 0.253 0.043 0.631 0.298 0.639 
Rate of inbreeding  (%)  0.871 1.39 1.34 1.66 0.584 1.21 0.585 
1In the method of single-trait selection, selection was for BW5 only. AS: Ascites susceptibility 
2In the method of two-trait selection, selection index number 1 includes BW5 and pvO2 traits, index 2 including 
traits BW5 and HCO3, index 3 including traits BW5 and sO2, index 4 including traits BW5 and RV:TV, index 5 
including traits BW5, pvO2, HCO3 and sO2, index 6 including traits BW5, pvO2, HCO3, sO2, and RV:TV.  
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Fig. 1. Two-trait selection on single-trait selection efficiency with respect to selection response for body weight 

at 5 wk 
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Fig. 2. Effect of different amount of variance explained by the QTL of ascites on response to selection for body 

weight at 5 wk  
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Abstract  

Ascites syndrome is a metabolic disorder in fast growing broilers. Due to high mortality, the poultry industry carries 
economic detriment. Ascites related traits have high heritability which shows impressibility of genetic factors. 
Therefore, genetic selection against ascites susceptibility is possible. The aim of the current study was to evaluate 
consequences of alternative selection indices to reduce ascites susceptibility using deterministic simulation. The 
traits investigated were partial pressure of oxygen in venous blood, bicarbonate, oxygen saturation in venous blood 
and ratio of right to total ventricular weight. In addition, the consequences of having information on the underlying 
genes (MAS) were identified. Alternative selection strategies were compared based on the selection response for 
body weight and ascites susceptibility, accuracy of selection as well as the rate of inbreeding. The results showed 
that by including blood gas parameters as indicator traits to ascites, reduced genetic response for BW5 based on 
indices number 1, 2, 3, 4, 5, 6 were 20, 23, 69, 16.8, 18.8 and 15.7 percent of  genetic response for BW5 based on 
single trait selection, respectively. The results of schemes comprising QTL information of ascites susceptibility 
showed that ascites susceptibility can be reduced appropriately with considering different values of genetic variance 
due to QTL. This reduction was lower by including QTL information and was about 2.8 percent for BW5 in which 
QTL explains 50% of the genetic variance of ascites syndrome. The profitability of MAS was depended on 
economic analysis of animal breeding programs. 
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