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2. Cropping systems modelling

1. Cropping systems design

3. In contrasted pedoclimatic conditions
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High Performance Computers
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At the field scale

Tillage and crop residue management
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At the field scale

Grazing intensity in crop-livestock systems



At the field scale

Grazing intensity in crop-livestock systems

Based on Graux et al. (2020)
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At the “food system” scale

Behind crop yield evolution, crop stresses…
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Resistance to Extreme Climate

1. Characterize 3-month periods as being normal or 
moderately/extremely dry or wet, relatively to historical 
climatic conditions

2. Characterize the yield according to the period preceding 
flowering or harvest

3. Compute the average yield under normal climatic conditions

4. Compare yields under extreme climatic conditions versus 
normal conditions → the resistance being the ability to 
maintain productivity near normal levels
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Conclusion

Increasing the scales

Coupling STICS
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Challenges

• Redesign STICS to improve its efficiency to conduct large scale
simulations →minimize redundancy

• Improve the SOC dynamics to simulate contrasting tillage 
practices
• SOC outputs for each layer, or even for each 0-5 cm layer
• Mineralization, compaction, fragmentation
• Dynamic water retention parameters (hccf, hminf), recomputing

pedotransfer functions each year with SOC as input

• Improve the animals grazing simulation

• Always push further towards the simulation of agroecological, 
complex systems



https://www.youtube.com/watch?v=2uhIJEhXPAg

More information?

delandme@msu.edu
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