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• Past trend of specialization (Peyraud et al., 2014)
• Livestock / Crop

• Pattern of specialization is no longer sustainable

• Benefits brought by diverse land use described in literature
• Recycling of nutrients

• Biodiversity conservation

• Provision of ES

 How more diverse systems help providing better

efficiency in the use of resources?

Setting the scene



Objective
Assess the production performance in terms NU in areas with 

contrasted land use diversity

Approach :
Nitrogen conversion efficiency

Change over time in the use of feed resources
and provision of livestock products

Human-edible protein balance
Competition with human nutrition

Nitrogen self-sufficiency
Livestock feeding and feed imports

NCE

LAND USE 
DIVERSITY+
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Nitrogen conversion efficiencyNCE

૚ૠ૛	࢚ࡹ
૚	૙૝૝	࢚ࡹ ൌ ૚૟. ૞%

૞૙	࢚ࡹ
૞ૠ૝	࢚ࡹ ൌ ૡ. ૡ%

INTENSIVEEXTENSIVE

ࡱ࡯ࡺ ൌ
࢙࢚ࢉ࢛ࢊ࢕࢘࢖	ܓ܋ܗܜܛ܍ܞܑܔ	࢔࢏	ࡺ
࢙ࢋࢉ࢛࢘࢕࢙ࢋ࢘	ࢊࢋࢋࢌ	࢔࢏	ࡺ

ૡ૚	࢚ࡹ
ૠૡ૝	࢚ࡹ ൌ ૚૙. ૝%

૝૟	࢚ࡹ
૞૜ૡ	࢚ࡹ ൌ ૡ. ૟%1970

20100.05

0.10

0.15

0.20

1970 2010

%

1970 2010

0.10

0.15

0.20

0.05

00



45%

20%

35%

72%
5%

23%

48%
52%79,0%

21,0%

NCE

ࡱ࡯ࡺ ൌ
࢙࢚ࢉ࢛ࢊ࢕࢘࢖	ܓ܋ܗܜܛ܍ܞܑܔ	࢔࢏	ࡺ
࢙ࢋࢉ࢛࢘࢕࢙ࢋ࢘	ࢊࢋࢋࢌ	࢔࢏	ࡺ ൌ

૚ૠ૛	࢚ࡹ
૚	૙૝૝	࢚ࡹ ൌ ૚૟. ૞%ࡱ࡯ࡺ ൌ

࢙࢚ࢉ࢛ࢊ࢕࢘࢖	ܓ܋ܗܜܛ܍ܞܑܔ	࢔࢏	ࡺ
࢙ࢋࢉ࢛࢘࢕࢙ࢋ࢘	ࢊࢋࢋࢌ	࢔࢏	ࡺ ൌ

1970INTENSIVE

ૡ૚	࢚ࡹ
ૠૡ૝	࢚ࡹ ൌ ૚૙. ૝%

2010

૚ૠ૛	࢚ࡹ
૚	૙૝૝	࢚ࡹ ൌ ૚૟. ૞%

ૡ૚	࢚ࡹ
ૠૡ૝	࢚ࡹ ൌ ૚૙. ૝%



Human-edible protein
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INTENSIVE = - 42 Mt N
(262 Mt protein)

EXTENSIVE = - 4 Mt N
(25 Mt protein)
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Nitrogen self-sufficiency
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Results Summary
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Trade-off: NCE / HEP – NCE / PSS
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Zoom: Intra-Intensive Area
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• More diverse patterns of land use  better efficiency in the use of resources

• Areas with higher NCE + more diverse LU types hide:

- increased competition with human nutrition 

- dependence on global protein sources

• Achieve an optimal balance: livestock species and available resources (LU)

Conclusion
 How more diverse systems help providing

better efficiency in the use of resources?





+ CORRELATION

Land use diversity and

NCE

Correlation is weak (0.48)

P value = 0.0011 

PRODUCTION PERFORMANCE 
& LAND USE DIVERSITY


