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b = systematic effects; p= pen effect 
u = additive genetic effect of Piétrain (AA) for PB performance  
and Piétrain (AC) and large White (BC) for CB performance 
e = residual 

     and        = Piétrain and Large White Mendelian samplings  
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Reliabilities of EBV (pedigree-based model) and GEBV (genomic-based model) in purebred and 
crossbred animals. Only genotyped animals shown.  

 A-D panels  Scatterplots of EBV reliabilities  (RPED) vs GEBV reliabilities (RSNP) for the PB and CB traits. 
 E-F panels Scatterplots of GEBV reliabilities for the PB trait (Ri ) vs GEBV reliabilities for the CB trait (Rs). 

Pedigree and genomic evaluation of 
pigs using a terminal cross model  

Motivation  

L Tusell, H Gilbert, J Riquet, MJ Mercat, A Legarra, C Larzul 

In a terminal cross, individuals from purebred parental lines are selected to produce crossbred 
individuals. Up to now, the inclusion of crossbred information for selecting parental lines has not led to a 
clear advantage compared to within line selection. Can this scenario change with the use of genomic 
information? 

Genetic parameter estimation and breeding value reliability assessment  of purebred individuals for 
purebred (PB) and crossbred (CB) performance in a terminal cross of pigs using a 
ÁPedigree-based model  
ÁSingle-step approach model with both genomic and pedigree information 

Objective  

Material  and methods 
Pedigree-based and single-step terminal cross models 

𝒖𝐶𝐶 = 𝐙𝐴𝐶𝒖𝐴𝐶 + 𝐙𝐵𝐶𝒖𝐵𝐶 +𝝓𝐴 +𝝓𝐵 

90 Piétrain ≈ 300 Piétrain 

≈ 750 CB ≈750 PB 

≈ 300 Large White 

Analyzed traits 

Experimental design 

ÁGrowth rate between 35Kg and slaugther (110Kg): 654 PB 
and 716 CB records from 654 PB animals and 90 CB sires 

ÁpH longissimus dorsi: 640 PB and 714 CB records from  
    640 PB animals and 90 CB sires 
 

ÁGIBBS1f90 Misztal et al. 1999 
 

based on Wei and Van der Werf  model 1994 

Á3,084 animals in Piétrain pedigree (2,686 in Large White) 
Á Illumina 60K SNP-bead chip  
Á39,650 SNPs kept for the analyses 

 

Results  

Trait 
Model 

𝐫𝐠𝐀,𝐀𝐂 𝒉𝑨
𝟐  𝐡𝐀𝐂

𝟐  𝐡𝐁𝐂
𝟐  

Growth 
Rate 
PED 

0.79 
[0.37,1.00] 

0.33 
[0.08,0.57] 

0.24 
[0.11,0.40] 

0.29 
[0.12,0.44] 

Growth 
Rate 
GEN 

0.84 
[0.45,1.00] 

0.22 
[0.05,0.37] 

0.25 
[0.03,0.45] 

0.28 
[0.12,0.44] 

pH 
PED 

0.91 
[0.57,1.00] 

0.46 
[0.22,0.76] 

0.27 
[0.13,0.39] 

0.11 
[0.02,0.22] 

pH 
GEN 

0.97 
[0.83,1.00] 

0.30 
[0.17,0.36] 

0.26 
[0.16,0.40] 

0.11 
[0.02,0.22] 

ÁBreeding value reliability 
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ÁGenetic (co)variances, single-step model  

Genetic parameter estimates [HPD at 95%] 

 
 

Conclusions  
→ Including CB information together  
 with genomic information can improve the precision of the genetic evaluation in breeding programs based on a 
 terminal cross. The single-step terminal cross model can be a feasible approach. 
→ Further research will study the use of CB genotypes for the genetic evaluation of PB for CB performance.  
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SelDir SelGen Metaprogramme 
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ÁGeneral model  

Legarra et al. 2009 

Growth rate in purebred 

         pH in purebred 

Growth rate in crossbred 

           pH in crossbred 

Growth rate 

→ Genetic correlations between PB and CB 
traits were high, suggesting that purebred 
selection is already successful to indirectly 
improve CB performance.  

→ For growth rate, genotyped animals obtained higher EBV accuracies with the single-step 
than with the pedigree-based model. Regarding pH, this only occurred with the CB 
genotyped sires. 

→ Animals having data as CB sires obtained the highest EBVs when evaluated either in the PB 
or in the CB trait . 

           pH 

A 

C D 

A = Piétrain; B = Large White; C = Crossbred 
y = Piétrain (A) and crossbred (C) phenotypes 
X, W and Z = incidence matrices 

𝒖𝐶𝐶 = 𝐙𝐴𝐶𝒖𝐴𝐶 + 𝐙𝐵𝐶𝒖𝐵𝐶 +𝝓𝐴 +𝝓𝐵 𝒖𝐶𝐶 = 𝐙𝐴𝐶𝒖𝐴𝐶 + 𝐙𝐵𝐶𝒖𝐵𝐶 +𝝓𝐴 +𝝓𝐵 

E 

F 

i = 1,…,individuals; k = A, AC; j =  pedigree, single-step 
PEV = prediction error variance; F = inbreeding coefficient 
CD = determination coefficient 


