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Regional approaches 
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Leakages!! 

Key points of the cycle 

 1) Nitrogen use efficiency of 

cropping systems 

 2) Vegetal into animal 

conversion efficiency 

 3) Human diet 

Food waste 

 4) Trade 

It is possible to feed the 

world in 2050? 
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1:1 

Crop production vs total fertilization relationship 

Crop prod = Ymax [fert / (fert + Ymax)] 

Total fertilization  Max yield 

 

Integrated over 

the whole crop 

rotation cycle 

surplus 

N.U.E. = Nitrogen exported from field in crop products / Nitrogen fertilization 

Outputs: kgN/ha 

Total fertilization 
• Synthetic ferlizer 

• Crop N fixation 

• Manure 

• Atmospheric deposition 

Surpluses: kgN/ha 
Billen et al. (Phil Trans Roy Soc B) 

Ymax 

 1) Nitrogen use efficiency of cropping systems 
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Zhang et al. 2016 (Nature) 

Is it posible 
to build the 
tunnel??? 
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Key points of the cycle 

 2) Vegetal into animal 

conversion efficiency 



European Nitrogen Assessment (2011) 
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Chinese pig production systems 
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ca. ¾  of the crop protein production is allocated to livestock systems 

The fate of the protein produced by wolrd agricultural systems 

Lassaletta et al (Under review) Env. Res. Letters 
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Key points of the cycle 

 3) Human diet 
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Reasons for the increase of the animal protein consumption 
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Effect of reduction of animal protein consumption in Europe 

Westhoek (2014) Global Env. Change 



Erb et al. 2016 (Nature Com.) 
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Key points of the cycle 

 4) Trade 
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Lassaletta et al. (2013) Biogeochemistry 
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Regional trajectories of net import (animal and vegetal) 
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Virtual N transfers 

Oita et al 2016 Nature Geosciences 

International flows of embodied nitrogen emissions 
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1.  Today, to analyze the N cycle the global system is necessary to take into account 
the local  particularities of the world regions, similarly, to understand the country 
scale we need to take the global scale. 
 
 

2. The keys drivers for a sustainable N use can be found both in the supply (NUE of 
cropping systems, vegetal into animal transformation efficiency, crop-livestock 
disconnection) in the demand side (human diet, food waste).  
 
 

3.  To produce enough quality food for an increasing world population is not only 
depending on closing the yield gaps. There is a large amount of options to feed the 
world in 2050 with different levels of pollution and international interdependency 
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