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Sustainability: the three Ps
1. Profit

2. People

3. Planet

Sustainable production 
leaves these three 

undamaged
Elkington (1998)



Sustainability: the four Ps
1. Profit

2. People

3. Planet

4. Pigs & Poultry

Sustainable animal production 
leaves these four undamaged



1. Profit

2. People

3. Planet

4. Pigs & Poultry

How does animal breeding 
influence…

?



• Selection index theory 
maximizes the economic 
value of the selection 
response.

• Since 1943 (Hazel). 

How does animal breeding 
influence Profit ?



• Social justice:

• Biopiracy

How does animal breeding 
influence People ?







Jiaxing x Meishan Laconie

lignée composite
sino-européenne à

l'étage grand-parental 









Taihu introgression into
western pig genotypes

• the winner : the genotype,
not the industry

Stable market since mid-90's
• < 100.000 replacement gilts per year in

Europe + north America
• when there is a market, the genotype

can survive
• 100.000 is less than 1.5 % of the total

market volume
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• Social justice:

• Biopiracy

How does animal breeding 
influence People ?

• Food safety

• Contamination

• Composition









• Pollution

• Biodiversity

How does animal breeding 
influence the Planet ?
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Simulation: cumulative
nitrogen excretion

growing pig
20 - 120 kg BW

13.3 MJ DE/kg
17.8 - 19.8 % CP

5 scenarios (1969-1993) 
for genetic

growth potential

Knap et al. (2003)
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• Genetic improvement of growth rate
and body composition
leads to reduction of N excretion

• Genetic improvement of feed efficiency
adds to that

• But the main focus must be on cleaner
production systems

� How do we design genotypes for these ?











BioZEST: Biosecure Zero-Exchange Shrimp Technology

Moss (2001); http://www.oceanicinstitute.org/images/PDF-OIAnnReport02.pdf







• High stocking density

• Inland locations →→→→
low water salinity

GxE interactions

Environmental sensitivity  

Pruder (2001); Van der Steen et al. (2004)





Rocha et al. (2006)

Genotype x Environment Interactions





• Genetic improvement of growth rate
and body composition
leads to reduction of N excretion

• Genetic improvement of feed efficiency
adds to that

• But the main focus must be on cleaner
production systems

� We can design genotypes for these







• A lot, of course.

• From the point of view of 
animal welfare:

• Behavioural patterns

• Environmental sensitivity

How does animal breeding 
influence Pigs & Poultry ?



Environmental sensitivity

Robustness

Important for the animal

Important for the farmer

High economic value



http://www.animalliberation.org.au/henbeak.html



"Breeding that predisposes 
animals to suffering is an
abuse of welfare"

John Webster (2005)



"… to decrease stressability … can be regarded 
as a measure to adapt the animals to …
conditions which otherwise would cause stress 
… and therefore must be seen as detrimental to 
their welfare
… the only acceptable way to reduce stress is to 
provide conditions that will not result in stress" 

http://www.sefabar.info/member area/sefabar.asp

GERMAN
ANIMAL WELFARE 
FEDERATION

" [when animal] welfare … is taken seriously, it 
is not possible to continue selection that has its 
focus on more productivity" 



Environmental sensitivity

Genetic antagonisms

Production traits versus 
robustness traits



Environmental sensitivity

Genetic antagonisms

Production traits versus 
robustness traits

Antagonisms can be 
neutralized by

dedicated selection



Antagonisms can be 
neutralized by

dedicated selection

The main challenge for 
professional animal 

breeding in the 2010s



1. Profit
2. People
3. Planet
4. Pigs & Poultry

Animal breeding 
influences…

…and there are good 
options to do so
in positive ways



What do we need to 
make that work?

Data

…as always
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