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Limitations: - limited selection for performance in the field 

          - no selection for traits not recorded in nucleus - disease 
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Selection for Performance in Field 
‘Traditional’ Breeding Solution: 
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Requirements / limitations: 
 - Costly logistics - Pedigree-based 

   phenotyping in field 

- Higher rates of inbreeding 
  - family data vs. own phenotype 

 

    Combined Crossbred-Purebred Selection 

Collect phenotypes on relatives in field 
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     DGfield 

     DF 
Bijma & van Arendonk, ‘98 

Selection for Performance in Field 
Possible Genomic Selection Solution: 
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Genomic Selection for Field Performance 
       Potential benefits  (Dekkers 2007 JAS) 
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Selection for commercial performance

                             Accuracy  of selection             rpb,cb=0.7
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  Accuracy of selection for 

  commercial performance 

  rpb,cb = 0.7 
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Selection for commercial performance

           Inbreeding                               rpb,cb=0.7
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GS training on Crossbred data 
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1. Genotype parents and train on crossbred progeny 

performance     – requires pedigree 

2. Genotype crossbreds and train on own phenotype  

      – does not require pedigree 
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GS training on Crossbred data 
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1. Genotype parents and train on crossbred progeny 
performance     – requires pedigree 

2. Genotype crossbreds and train on own phenotype  
      – does not require pedigree 
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GSE 2009   Additive QTL model 
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Purebred allele substitution effects

aS,p = a + (qS-pS)d aD,p = a + (qD-pD)d

Impact of Dominance 

 Allele substitution effect in one   parental breed 

depends on allele freq.s  in other parental breed 
 Breed-specific 

allele effects 
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Impact of Dominance 

 Allele substitution effect in one   parental breed 

depends on allele freq.s  in other parental breed 
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allele effects 

Effects change over time 
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Cumulative 

response to 

genomic selection 

one chromosome, 

100 QTL and 1000 

SNPs 

  

(a) large VD with 

overdominance 

 

(b) Realistic VD with 

overdominance 

 

(c) realistic VD 

without 
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(d) No dominance 
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Changes in heterozygosity for over-dominant QTL 

in crossbreds over generations.  

Plotted values are changes in heterozygosity for over-

dominant QTL in crossbreds over generations of 

selection, under the dominance model, BSAM and the 

additive model, with one chromosome and large 

dominance 

Changes in allele frequencies of two over-

dominant QTL in the parental breeds, with one 

chromosome and large dominance 

(a) shows alternate alleles approaching fixation in 

the sire and dam breeds more rapidly with the 

dominance than the additive model 

(b) shows the same allele approaching fixation in 

both parental breeds with the additive model, 

in contrast to the dominance model.  23 

Conclusions 

Genomic Selection provides great 

opportunities for genetic improvement of 

commercial crossbred performance 
 

• Can substantially increase rates of response for 

commercial crossbred performance 

 

• Reduces rate of inbreeding - Compared to CCPS 
 

• Requires statistical methods for estimation of marker-

effects in crossbred populations 

• Breed-specific allele models 

• Dominance models 


