Carbon farming
OR
Are there cropping systems that build soil carbon?
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Can we stabilize climate with land management?
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What is Carbon Sequestration?
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Ecosystem C balance is precarious
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Change in SOC (Mg hal)

All systems except pasture losing soil organic carbon (1989 to 2
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Hedtcke et al., unpublished

Soil loss (RUSLE2)
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Soil carbon under grazed pastures

Ashley Becker, MS thesis

® 30+ Wisconsin sites

® Cool-season pastures

® Grazed 3+ years
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How do pastures and crop fields compare?
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Becker et al. 2022. Soil Sci Soc Amer Journal



Mechanisms for soil C change (Yichao Rui & Matt Ruark)
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What is Carbon Sequestration?
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Summary
1. Annual cropping systems losing soil C, pastures maintaining soil C at WICST

2. Be wary of soil C comparisons of a) surface soils only, b) space-for-time
substitutions, and c) don’t account for equivalent soil mass

3. Systems that gain soil C must continuously cover soil, eliminate soil disturbance,
grow dense and fibrous roots, and recycle nutrients




Challenges estimating soil C change — Time
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adapted from Sanderman and Baldock, 2010, Env. Res. Letters



20-year change in SOC ( Mg ha')

Challenges estimating soil C change — Depth
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Challenges estimating soil C change — Density
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adapted from von Haden et al. 2020, Global Change Biol.



