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INTRODUCTION 
Compared with most Western countries and pig breeding organisations, a greater number of 
sire breeds is used in the Czech Republic, as well as in the Slovak Republic. The number of 
animals in some of the sire breeds is consequently relatively low. The first aim of the present 
paper is therefore to verify if the accuracy of predicted breeding values can be increased by the 
use of additional information from field-tested crossbred boars. A further problem to be solved 
is the breeding value estimation of imported boars. As there is no international genetic 
evaluation in pig, the only way to improve the breeding value estimation of imported boars is 
the introduction of genetic groups (phantom parents – Westell et al., 1988; Quaas, 1988). The 
second aim of the present investigation is therefore to investigate the impact of genetic groups 
on the ranking of boars and the accuracy of predicted breeding values. 
 
MATERIAL AND METHODS 
Animals and traits. The investigation was based on a data set with 11039 station-tested 
purebred, 65313 field-tested purebred (breeds: Duroc - D, Belgian Landrace - BL, Hampshire - 
H, Pietrain - P, Czech Meat Pig - CMP and a sire line of Large White - LW) and 17004 field-
tested crossbred animals (from a great number of combinations between the six breeds). The 
station-test data were collected from 1989 to 2001 and the field-tested data from 1990 to 2001. 
All available information on pedigree data was used (approximately since birth year 1985). 
Traits analysed were: average daily gain in the field test from birth to end of test (ADGF, in 
g/day), lean meat percentage in the field test measured by PIGLOG (LMF, in %), average daily 
gain from 30 to 100 kg live weight on station (ADGS, in g/day) and weight of valuable cuts in 
the half-carcass measured on station (VCS, in kg). 
 
Statistical methods. The exact solutions were calculated for four four-trait animal models: (i) 
without crossbred information and genetic groups (cb-gg), (ii) with crossbred information and 
without genetic groups (CB-gg), (iii) without crossbred information and with genetic groups 
(cb-GG) and (iv) with crossbred information and genetic groups (CB-GG). The program PEST 
(Groeneveld et al., 1990) was used. Genetic parameters estimated by Wolf et al. (2000) were 
inserted. The statistical models were essentially the same as in Wolf et al. (2000). Breed was 
considered as a fixed factor in calculations without crossbreds and was modeled as covariables 
(proportions of genes from individual breeds) in calculations with crossbreds. The total 
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breeding value (TBV) was calculated as TBV = 8BVADGF + 600BVVCS, where BVADGF and BVVCS 
are the breeding values for ADGF and VCS, respectively. Eighteen genetic groups were 
formed on the basis of the birth year and origin of the animal. 
 
RESULTS AND DISCUSSION 
 
Table 1. Average values of the square root of the prediction error variance (PEV) 
expressed in standard deviations of the distribution of predicted breeding values in the 
whole data set of purebred animals 
 

Average value of the square root of PEV in std. dev. 

CalculationA 

Standard 
deviation in the 
whole data set 
(n = 86845) 

All purebred 
animals 

(n = 86845) 

Active boars 
(n = 651) 

Active imported 
boars (n = 11) 

Average daily gain in the field test 
cb-gg 15.11 1.142 1.105 0.915 
CB-gg 15.78 1.079 1.035 0.771 
cb-GG 16.18 1.190 1.175 1.048 
CB-GG 16.69 1.442 1.422 1.278 

Lean meat content in the field test 
cb-gg 0.878 1.100 0.943 0.708 
CB-gg 0.902 1.058 0.896 0.594 
cb-GG 1.224 1.014 0.933 0.831 
CB-GG 1.264 1.103 1.029 0.919 

Average daily gain on station 
cb-gg 22.40 1.770 1.806 1.671 
CB-gg 22.55 1.756 1.792 1.654 
cb-GG 33.71 1.441 1.493 1.510 
CB-GG 33.65 1.434 1.485 1.500 

Weight of valuable cuts 
cb-gg 0.4286 1.151 1.079 0.915 
CB-gg 0.4323 1.134 1.058 0.865 
cb-GG 0.7850 0.766 0.748 0.722 
CB-GG 0.7868 0.908 0.890 0.860 

Total breeding value 
cb-gg 307.1 0.971 0.903 0.722 
CB-gg 306.2 0.965 0.891 0.665 
cb-GG 521.1 0.708 0.691 0.654 
CB-GG 508.7 0.886 0.868 0.825 

Acb,CB : without and with crossbred information, respectively 
 gg,GG : without and with genetic groups, respectively 
 
The introduction of genetic groups in the model caused an increase in the variation of 
predicted breeding values expressed in higher standard deviations (models cb-gg and CB-gg 
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versus cb-GG and CB-GG, compare Table 1). On the other hand, the inclusion of crossbred 
information yielded only minor or no changes in the variability of the breeding values. For 
comparing the models with each other, the mean square root of the PEV was expressed in 
standard deviations of the distribution of predicted breeding values. Here, the model cb-GG 
yielded on average the most accurate estimates of breeding values for LMF and VCS, the 
model CB-gg was best for ADGF and the model CB-GG was best for ADGS, very closely 
followed by cb-GG. Considering the total breeding value, a decision for the model cb-GG can 
be recommended. 
 
The results for the sets of active boars and active imported boars were in good agreement with 
the results for the whole set of purebred animals. The prediction error variances for these data 
sets were on average lower than for the whole data set. The conclusion that model cb-GG 
should be recommended was confirmed.  
 
Table 2. Correlations between breeding values for all four traits and the total breeding 
value (TBV). First line: complete data set of purebred animals (n = 86845), second line: 
data set of active boars (n = 651) 
 

Correlation for trait Combination of 
calculationsA ADGF LMF ADGS VCS TBV 

cb-gg/CB-gg 0.940 0.978 0.993 0.989 0.981 
 0.914 0.946 0.987 0.971 0.960 
cb-gg/cb-GG 0.969 0.872 0.785 0.804 0.818 
 0.964 0.880 0.735 0.709 0.785 
cb-gg/CB-GG 0.913 0.849 0.784 0.798 0.816 
 0.867 0.806 0.722 0.699 0.760 
CB-gg/cb-GG 0.911 0.881 0.780 0.819 0.813 
 0.888 0.889 0.743 0.720 0.777 
CB-gg/CB-GG 0.974 0.884 0.788 0.823 0.831 
 0.969 0.904 0.752 0.754 0.819 
cb-GG/CB-GG 0.936 0.990 0.997 0.997 0.993 
 0.901 0.960 0.991 0.981 0.970 

A see Table 1 
 
The highest correlations (0.99 and greater in LMF, ADGS, VCS and TBV) of the predicted 
breeding values from the whole data set occurred between the models cb-GG and CB-GG 
(Table 2). The correlations between cb-gg and CB-gg were nearly as high as the former ones. 
However, the correlations between two models, where one model included genetic groups and 
the second did not, were on average clearly lower (around 0.8). Differences between traits 
were observed. All correlations were greater than 0.9 in ADGF, the trait with the largest 
amount of available information. The second highest correlations were observed for LMF, the 
second trait from the field test. The lowest correlations were found for the station-test traits 
ADGS and VCS. The correlations observed for the data set of living boars showed the same 
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tendencies as the correlations for the whole data set, but had nearly throughout slightly lower 
values. 
 
Considerable changes in the ranking of boars were observed between the models without 
genetic groups (cb-gg, CB-gg) and the models with genetic groups (cb-GG, CB-GG). Whereas 
only one (cb-gg) or two (CB-gg) imported boars were among the first twenty ones in models 
without genetic groups, these number increased to five in models with genetic groups.  
 
CONCLUSION 
A model with genetic groups and without using crossbred information seems to be best suited 
for the given breeding goal. The importance of the use of crossbred information may grow 
when increasing the economic weight for ADGF in the total breeding value. 
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