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Nitrogen Efficiency?

� Dairy cow: N in milk / N intake

� Dairy farm:
(N in milk + N in meat) / N import)

N import:
- compound feed
- fertilizer
- fixation (legumes)
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Dairy Production in EU27 / annum

� Dairy cattle: 23 million
� Milk yield: 134,000 million kg
� Milk protein: 4,288 million kg

� Efficiency cow ?
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Milk Nitrogen Efficiency

Boussingault, 1839
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Milk Nitrogen Efficiency

Kebreab et al., 2002 
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Dairy Production in EU27 / annum

� Dairy cattle: 23 million
� Milk yield: 134,000 million kg
� Milk protein: 4,288 million kg

� Efficiency cow: 32 %
� N excretion: 1.400 million kg !
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Dairy Production in EU27 / annum

� Dairy cattle: 23 million
� Milk yield: 134,000 million kg
� Milk protein: 4,288 million kg

� Efficiency farm : 20 %
� N surplus: 2.500 million kg !
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Improving Nitrogen Efficiency

� Increase milk protein production
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Improving Nitrogen Efficiency

� Increase milk protein production
� Maintain milk protein production

at lower protein intake level!

� Lower feed intake
� Lower milk production
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Protein Supply & Utilisation

� Protein concentration and quality
� Degradability
� Digestibility
� Amino acid composition

� Energy supply
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Energy & Protein Interaction

� Rumen
� Microbial activity
� Microbial protein synthesis

� Gut wall
� Glutamine and asparagine as energy source

� Liver
� Gluconeogenesis from amino acids

� Mammary gland



Energy vs Amino Acids

Schei et al. (2007)
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Energy & Protein Interaction
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This presentation has been carried out with 
financial support from the Commission of the 

European Communities, FP7, KBB-2007-1

It does not necessarily reflect its view and 
in no way anticipates the Commission’s 

future policy in this area.

www.rednex-fp7.eu
ad.vanvuuren@wur.nl


