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Climate stabilization?
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Building organic matter in the agroecosystem is known to 

1. Improve crop yields
2. Reduce soil erosion
3. Increase water infiltration
4. Retain nutrients 
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Opportunities for accumulating C are precarious

Skinner. 2008. Journal of Environmental Quality 







1. Reducing tillage
2. Applying manure
3. Using cover crops
5.    Planting perennials





4. Optimizing fertilizer application



10-y restored 
grasslands

20-y cropping 
systems

southern WI

Wisconsin Integrated Cropping Systems Trial (WICST)

5. Planting perennials
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Structural equation models 
predicting SOM storage
(Rui, Spiesman, et al., in prep)
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5. Planting perennials
6. Increasing diversity





~10-y-old restored 
prairies in 
southern WI

silt loam
occasionally burned

loamy sand
occasionally grazed

5. Planting perennials
6. Increasing diversity
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7. Improving grazing management





What can we do to build SOC? 



Yang et al. 2009 Global Change Biology

SOC changes in the Tibetan grasslands over the last two decades.

Some places do, some places don’t 



Diehl et al., unpublished data

Identifying SOC hotspots requires good data & good models





Summary & conclusions

1. Fine-tuning annual cropping systems 
not likely to build SOC

2. Perennialization offers best hope, but C 
balance still precarious

3. Much C “accumulation” may be 

ephemeral…so understanding SOM 
dynamics is key!

4. Best approaches focus on landscape 
designs that identify hotspots for 
protection AND possibly accumulation



Questions? Discussion?





Why is soil C lost when it is predicted to increase?

1. Soils still responding to initial soil plow-up
2. Soil biota not building SOC (C use efficiency)
3. Arbuscular mycorrhizal fungi (AMF) loss reducing aggregation 
4. Climate change driving directional SOC change
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Transformation

Sustainability 
Process

Use DST output 
to inform design

Identify relevant 
sustainability 
dimensions

Identify gaps

Validate models

Educate & 
empower

Educate & 
empower

I. Stakeholder-driven 
landscape design

III. Knowledge 
generation

II. Decision support 
tool (DST)
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