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Asia time, 
2011

Milk prices
FAO, 2012A change of paradigm is needed to develop 

sustainable and socially acceptable robust 
livestock systems in a changing world
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Agroecological transition of livestock farming 
system is an option
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Which form and use of diversity ?
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Diversity secures income and autonomy reduces 
vulnerability and environmental burden, increases 

productivity



Species diversity (Cournut et al. 2014)

Land intensification

Animals’ productivity

11/02/2015 6



Species diversity (Cournut et al. 2014)

Land intensification

Dairy cows

Meat 

sheep

Separated 
management

6000 kg/cow/year
1,1 lamb/ewe/year

Animals’ productivity

11/02/2015 6



Species diversity (Cournut et al. 2014)

Land intensification

Dairy cows

Meat 

sheep

Separated 
management

6000 kg/cow/year
1,1 lamb/ewe/year

Animals’ productivity

Use of remote landsUse of remote lands

11/02/2015 6



Species diversity (Cournut et al. 2014)

Land intensification

Dairy cows

Meat 

sheep
Meat 

sheep

Dairy 

cows

Separated 
management

Adjoining 
management

6000 kg/cow/year
1,1 lamb/ewe/year

7000 kg/cow/year
1,4 lamb/ewe/year

Animals’ productivity

Use of remote landsUse of remote lands

11/02/2015 6



Species diversity (Cournut et al. 2014)

Land intensification

Dairy cows

Meat 

sheep
Meat 

sheep

Dairy 

cows

Separated 
management

Adjoining 
management

6000 kg/cow/year
1,1 lamb/ewe/year

7000 kg/cow/year
1,4 lamb/ewe/year

Animals’ productivity

Use of remote landsUse of remote lands
Buy forages or decrease 

sheep productivity
Buy forages or decrease 

sheep productivity

11/02/2015 6



Species diversity (Cournut et al. 2014)

Land intensification

Dairy cows

Meat 

sheep
Meat 

sheep

Dairy 

cows

Separated 
management

Adjoining 
management

Adjusted 
management

Meat

sheep

Dairy 

cows

6000 kg/cow/year
1,1 lamb/ewe/year

7000 kg/cow/year
1,4 lamb/ewe/year

4750 kg/cow/year
0,9 lamb/ewe/year

Animals’ productivity

Use of remote landsUse of remote lands
Buy forages or decrease 

sheep productivity
Buy forages or decrease 

sheep productivity

11/02/2015 6



Species diversity (Cournut et al. 2014)

Land intensification

Dairy cows

Meat 

sheep
Meat 

sheep

Dairy 

cows

Separated 
management

Adjoining 
management

Adjusted 
management

Meat

sheep

Dairy 

cows

6000 kg/cow/year
1,1 lamb/ewe/year

7000 kg/cow/year
1,4 lamb/ewe/year

4750 kg/cow/year
0,9 lamb/ewe/year

Animals’ productivity

Use of remote landsUse of remote lands
Buy forages or decrease 

sheep productivity
Buy forages or decrease 

sheep productivity

Adjust number of sheep, less 
expectations on productivity

Adjust number of sheep, less 
expectations on productivity

11/02/2015 6



Species diversity (Cournut et al. 2014)

Land intensification

Dairy cows

Meat 

sheep
Meat 

sheep

Dairy 

cows

Separated 
management

Adjoining 
management

Adjusted 
management

Interlinking 
management

Meat 

sheep

Dairy cows

Meat

sheep

Dairy 

cows

6000 kg/cow/year
1,1 lamb/ewe/year

7000 kg/cow/year
1,4 lamb/ewe/year

5500 kg/cow/year
0,9 lamb/ewe/year 4750 kg/cow/year

0,9 lamb/ewe/year

Animals’ productivity

Use of remote landsUse of remote lands
Buy forages or decrease 

sheep productivity
Buy forages or decrease 

sheep productivity

Adjust number of sheep, less 
expectations on productivity

Adjust number of sheep, less 
expectations on productivity

11/02/2015 6



Species diversity (Cournut et al. 2014)

Land intensification

Dairy cows

Meat 

sheep
Meat 

sheep

Dairy 

cows

Separated 
management

Adjoining 
management

Adjusted 
management

Interlinking 
management

Meat 

sheep

Dairy cows

Meat

sheep

Dairy 

cows

6000 kg/cow/year
1,1 lamb/ewe/year

7000 kg/cow/year
1,4 lamb/ewe/year

5500 kg/cow/year
0,9 lamb/ewe/year 4750 kg/cow/year

0,9 lamb/ewe/year

Animals’ productivity

Use of remote landsUse of remote lands
Buy forages or decrease 

sheep productivity
Buy forages or decrease 

sheep productivity

Adjust number of sheep, less 
expectations on productivity

Adjust number of sheep, less 
expectations on productivity

Sharing resources and playing 
with species complementarity
Sharing resources and playing 
with species complementarity

11/02/2015 6



Species diversity (Cournut et al. 2014)

Land intensification

Dairy cows

Meat 

sheep
Meat 

sheep

Dairy 

cows

Separated 
management

Adjoining 
management

Adjusted 
management

Interlinking 
management

Meat 

sheep

Dairy cows

Meat

sheep

Dairy 

cows

6000 kg/cow/year
1,1 lamb/ewe/year

7000 kg/cow/year
1,4 lamb/ewe/year

5500 kg/cow/year
0,9 lamb/ewe/year 4750 kg/cow/year

0,9 lamb/ewe/year

Animals’ productivity

Use of remote landsUse of remote lands
Buy forages or decrease 

sheep productivity
Buy forages or decrease 

sheep productivity

Adjust number of sheep, less 
expectations on productivity

Adjust number of sheep, less 
expectations on productivity

Sharing resources and playing 
with species complementarity
Sharing resources and playing 
with species complementarity

11/02/2015 6

Holistic view of the species combination contributes to 
improve robustness of the system
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• Used the period 0-90d postpartum: 
suboptimal nutritional period (negative 
energy balance)

• Data from Inra experimental units of 
Mirecourt (2002-2012) et du Pin-au-Haras 
(2006-2011)

Data on milk yield, BCS, reproduction, individual
characteristics ( number lactation, âge at 1st calving…)

� 334 validated lactations
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Milk Body condition score
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“Herd homogeneity is an essential step to optimize 
animal feeding”
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Take home messages

� Agroecology is a transition pathway to move 
toward more sustainable livestock systems

� Diversity is a resource contributing to systems 
capacities to face disturbances e.g. climate 
change

� A gradient of diversity can be found in livestock 
production systems: resources, species, 
physiological status, individual robustness

� These diversities are already experimented on 
the field. More knowledge is needed to give 
tools for farmers to manage diversity
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