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Global Agro-Economic Yield Potentials 

Potential agro-economic yield 
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• Cassava, Potato, Silage 
• Sugar beet, Sugarcane 
• Barley, Millet, Rye, Sorghum 
• Maize 
• Groundnut, Sunflower 
• Rice 
• Oilpalm 
• Rapeseed 
• Soy 
• Winterwheat, Summerwheat 
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Crop-Suitability, limitations (1981-2010) 



Sample Selection Russia (1981-2010) 



Sample Selection Russia (2011-2040) 
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Raster based, fully coupled hydrologic land surface model PROMET: 
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Crop-Modeling 

• Mechanistic Photosynthesis (C3, C4) 
• Evapotranspiration coupled to Photosynthesis 
• Dynamic canopy, root and phenological  development  
• Stresses considered 

• Water 
• Temperature 
• Radiation 

• Management: 
• Seeding 
• Fertilizer  app. 
• Irrigation 
• Harvest   
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• Cassava, Potato, Silage 
• Sugar beet, Sugarcane 
• Barley, Millet, Rye, Sorghum 
• Maize 
• Groundnut, Sunflower 
• Rice 
• Oilpalm 
• Rapeseed 
• Soy 
• Winterwheat, Summerwheat 

• Barley     
• Cassava      
• Groundnut    
• Maize 
• Maize Silage 
• Millet       
• Oilpalm      
• Potato       
• Rapeseed     
• Rice  

Marginal 
Profit 
Function 

From agro-ecological to agro-economic yield 

Potential agro-ecological yield maize 

Potential agro-economic yield maize 

• Rye          
• Sorghum      
• Soy          
• Sugarcane  
• Sugar Beet    
• Sunflower    
• Summer 

Wheat      
• Winter Wheat  



Modeled (1981-2010) USDA Statistics (2007) 
Yield Maize 

Reconstruction of land-use patterns through  
agro-economic simulation 

Percentage Wheat of Cropland 



Agro-economic yield gap USA Agro-economic yield gap AFR 

Yield Gap 








