Sequestering Carbon in
Agricultural Soils:
Why, What & How Much?



Three critical problems

- the climate problem

- the water problem
- the soil problem

Nature-based solutions to all three start with soil
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Climate: Reducing emissions is not enough
We also need to remove CO, from atmosphere

We can use plants for this!

- Land-based carbon sequestration
is effective, practical,
low-cost & available now

Farming practices that rebuild soil also reduce the other
problems by

-Storing atmospheric carbon
in soil & woody plants

-Increasing water quality &
regulating water flow
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Solution: Conservation agriculture rebuilds soil
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No-till: less erosion, soil structure o
maintained, crop residue adds organic matter, soil drains
& holds more water, water filtered & cleaned

Cover crops: reduce erosion, living roots feed soil microbes

Crop rotation: increases diversity of plants & soil microbes
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Maryland: Identify research-based practices
for sequestering C in agricultural soils

Goal: Evidence-Based Policy

- Reviewed scientific literature
on carbon sequestration
- Evaluated support for the
sequestration potential
of various practices in
“conservation agriculture”
- Developed menu of
recommended practices
- Evaluated GHG reductions, past and future
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From Conservation Practices to GHG reductions:



Recommended NRCS practices for carbon sequestrationin Maryland
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Highlighted practices are currently incentivized for water quality,
All have significant or medium research support Dr. Sara Via svia@umd.edu



Recommended NRCS practices for carbon sequestrationin Maryland

*

All but * have significant or medium research support
Used number of acres each year in highlighted subset

of practices incentivized for water quality to estimate
GHG reduction from use of "water quality” practices

2006-18: ~ 6 MMt
= taking 1.3 million cars off the road for a year
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New tool from American Farmland Trust

Carbon Reduction Potential Evaluation (CaRPE)

- Evaluates GHG reduction from agricultural practices
using county level estimates from COMET-Planner

- Can use to see where largest increase in carbon
sequestration is likely, how much more is possible

Maryland cover
crop adoption ~47%
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Target counties with greatest scope for improvement

Project future GHG reduction
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Co-benefits of carbon-sequestering practices

Economic co-benefits to farmers:

- Improved soil health
- Reduced erosion (worth $40-140/acre)
- Increased profits from reduced inputs, labor &
energy savings (even if yield declines initially)
2013: no-till saved MD farmers > S10 billion in fuel
- Climate resilience: reduced risks from flood/drought
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Co-benefits of carbon-sequestering practices

Environmental co-benefits from healthy soil
- Water quality: reduced nutrients, sediment, chemicals
- Better stormwater control & reduced flooding

- Better water holding, less irrigation needed
- Improved ecosystem services, worth up to $3500/acre
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Pending: Monitoring carbon sequestration
Verify that management practices increase SOC

- Establish a set of permanent sites for regular
sampling by trained techs (NRI sites?)
* range of soils, geography and cropping systems
conventional & C-sequestering practices
* standard sampling protocol to 50 cm (or 1m?)
* standard soil analyses, including microbial
* measure change in soil organic carbon (SOC)
- Farmers submit yearly soil tests with records of
field management
* correlate data on farm-level changes in SOM
with data from permanent plots
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Contact me anytime with questions or comments!

Dr. Sara Via
Professor &
Climate Extension Specialist
svia@umd.edu







