
Robustness in Pigs 
 

Egbert F. Knol 
26-08-2013 



Outline 
•  selection and robustness 
•  pig farm of the future 
•  examples  
•  traits 
  



Animal selection 

• Breeding values 
• Ranking 
• BLUP 





Robustness model 

Challenge 

Perfor-
mance 



Robustness model 

Challenge 

Ranking issues 



Possible approaches 

 
1. Challenge in specific forms 

a) Climate 
b) Disease 
c) Feed 
d) Labor 
 

2. Challenge in general terms: reaction norms 
 

3. Predictable, ‘residual low’ animals 
 

4. Choice of appropriate traits 
 
 
   

 



Fits nicely 

1 Specific 

2 Reaction Norms 

3 Residual Low 

4 Traits 



FARM of the future 



   2012   2022 
 
# sows  1200   2400 
 
# labour  4   5 
 
Weaned/s/y 30  34  

Per worker: 9,000  16,320 piglets weaned 



Words that come  
 to mind 
• Low in labor 

 
• Easy to manage 

 
• Uniform 

 
• Problem free 

 
• Challenge proof 

 
• Society acceptable 

Cheap 



 



Some examples 



Possible approaches 

 
1. Challenge in specific forms 

a) Climate 
b) Disease 
c) Feed 
d) Labor 
 

2. Challenge in general terms: reaction norms 
 

3. Predictable, ‘residual free’ animals 
 

4. Choose appropriate traits 
 
 
   

 



1a Climate is next 



1a Poster on ‘priming’ 
 



1b PRRS challenge 



PRRS Piglet losses  

Stillborn and mummified  



1c Feeding issues 



2 Reaction norms:  
 Litter size 

Sire evaluation for total number born in pigs using genomic reaction norms approach1  

F.F. Silva *,2, H. Mulder §,E.F. Knol†, M.S. Lopes †, S.E.F. Guimarães‡, P.S. Lopes‡,    

J.W.M. Bastiaansen §  



  Correlations unfavourable 

Conclusion: single line for all markets is suboptimal (?) 



3 Predictable animals 

 
 

  Y = HYS + animal + residual 
 

 
• Residual is partly heritable 
• Selection can increase predictability 

 



Two extreme EBV sires 

Difference in within-family variance

Family 1 Family 2



4 Traits 
combinations 



I Farrowing rate 

 
 
 
 

 Get ‘in pig’ or skip 3 weeks 
– Ideal adaptation mechanism 

 



I Farrowing rate: Sows parity 2-7 



I Farrowing rate: Gilts 



II Merry go round 

More standardized pig production  
farmers want less problems so that 
they can plan better  



36% of sows is easy 

Trait: Mean 
Inheat-survival 87.23 
NR-survival 80.59 
FR-survival 68.43 
BA-survival 39.78 
Selection-survival 36.04 
27,781 observations 

In heat 

Conceived 

Farrowed 100% piglets 
born alive 

Selected for 
next cycle 

In heat <7 days, no return into heat, no abortion,  
 no stillborn, not culled 



 Slippery when wet 

y = -0.4725x + 49.056
R2 = 0.6623
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III Piglet survival 
 peri partum 



IV Social effects 
 Daily gain 

Positive effect on 
growth of pen mates 
 
High social breeding 
values (for growth)  

Negative effect on 
growth of pen mates 
 
Low social breeding 
values (for growth)  



Tailbiting consequences 



Approaches and traits 

Reaction 
norm 

Residual 
Selection 

Challenge 
trials 

….. 

Survival 

Performance X 

Farrowing rate 

Immune 
Response 

X 

Uniformity X 

…. 
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Summary 

 
 

Future needs 
• Low in labour 
• Easy to manage 
• Uniform 
• Problem free 
• Challenge proof 
• Society acceptable 

Robustness 
• Proper trait selection 
• Statistical tools 

• Predictable pigs 
• Social pigs 

• Uniformity 
• Challenge reactions 
• Maintain genetic variation 



Thank you for 
your attention! 
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