
Long term field experiment: 
- Microbial functional groups 
- GHG emissions 
 
Other experiments: 
- Litter experiment 
 Fungal nutrient transport 
- Pot experiment 
 Active microbes (13C) 
- Closed system 
 Leaching 
 GHG emissions 
- Nematode assays 
 Disease suppressiveness 

                Methods 
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  Field Experiments: 
• Mixtures vs. monocultures 
a) C-accumulation  
b) Nutrient retention. 
 
• Spatial arrangements 
 
 
 
Modelling: 
1. Complementarity vs. over-

yielding in mixtures 
2. Site and sowing dates vs. 

productivity 

Long term field experiment: 
- Chemical analysis:  
     Soil and Litter  
- Buried Litter bags: 
     Decomposition rate 
- Model:  
     Element cycling C/N/P 
 
Other experiments: 
- Pot experiment: 
     Root-root interaction 
-  Lab incubation: 
     Litter mixing 
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                Concept 

Clever Cover Cropping 
Synergistic Mixtures for Sustainable Soils 

                Introduction 

                Research questions 

Sustainable soils are needed to reduce losses of soil organic matter (SOM) and 
to ensure stable plant production. SOM is reduced over the last century due to 
land use change and intensive agriculture. We hypothesize that cleverly 
chosen cover crop mixtures will support greater nutrient inputs and feeding 
positive feedbacks between soil quality and plant productivity. This leads to a 
more stable soil. Cover crop mixtures and monocultures will be tested in a 
long term field experiment for 4 years.  
 
We aim to understand how combinations of plant traits drive primary 
productivity and other ecosystem services under suboptimal conditions. 

WP1: Do species mixtures provide a higher and/or more stable C accumulation and nutrient retention 
compared with the sole stand? 
WP2: Do complementary cover crop species, through litter trait diversification, improve nutrient cycling? 
WP3: Does cover crop diversity result in a more diverse microbial community with a wider set of ecological 
traits? 
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monoculture vs. mixtures 

Weather 
- Radiation 
- Temperature 
- Precipitation 

Cover Crop 
- Nutrient content 
- Biomass 

Litter Quality 

Root 
- Morphology 
- Exudates 
- Mycorrhiza  
- N fixation 

Microbial biomass 
- Diversity 
- Functional groups 
- F/B ratio 

Nutrient use efficiency 
- Carbon 
- Nitrogen 
- Phosphorous 

Leaching 

Pathogens 
- Nematodes 
- Fungi 

GHG emissions 
- N2O 
- CH4  
- CO2 

Main Crop 
- Yield 
- Quality 

Soil  Quality 

GHG 

? 

13C 
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