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Valuation of Soil Organic Carbon as a Drought Mitigation Tool
Summary

There has been considerable research in recent years related to policies aimed at sequestering carbon
in agricuitural soils and identifying the incentives necessary to encourage preducers to adopt carbon
sequestering practices (Antie et al.; McCarl and Schneider 2000; McCarl and Schneider 2001; Pautsch
et al.). However, there has been more limited analysis of the incentives that producers may afready
have to preserve soil organic carbon through its effect on crop productivity (Smith et al. 2000; Burt,
1981). These analyses have typically focused on optimum management based on the dynamics of soil
attributes. While this interaction is important, another approach is to focus on the direct impact of soil
organic carbon on crop productivity holding management constant. This approach provides greater
insight into the value of the resource independent of the costs needed to maintain the resource.

Soil organic carbon has many functions in the soil. Perhaps one of the most important functions as
related to crop production is its effect on plant available water capacity. While the effect of organic
carbon on available water varies with soil texture, generally available water capacity increases with
increased organic carbon (Hudson; Rawls et al.; Olness and Archer). While increased available water
capacity has clear benefits to crop production in arid regions, it may also benefit crop production in
regions where water is not typically limiting.

A crop simulation modeling approach was used with Soil Survey Geographic Database (SSURGO) soils
data to quantify the effect of soil organic carbon on corn and scybean production for soils in the northern
Corn Beit. Model output showed the potential response of crop yields to increased soil organic carbon
under varying weather conditions. Simulation results were integrated with land use maps to estimate
potential county-wide impacts of increased soil organic carbon on crop productivity under varying
weather conditions. Distributions of yield responses under varying weather conditions for contrasting soil
types illustrate differences in the value of organic carbon in mitigating drought conditions. Although the
value of organic carbon was expected to be greatest in years when precipitation was lowest, the
analysis showed this was only the case if precipitation in the previous year was high enough to provide
some carryover. In other words, soil organic carbon is only useful in mitigating short-term drought
conditions.

The information will be conveyed using color graphs and GIS maps. The GIS maps will provide a visual
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representation of the integration of map layers for the analysis. The maps also will be an effective
means for showing variability of effects across soil types and differing effects for contrasting weather
conditions. The poster format is particularly well-suited to the display of map-based results. This material
has not been previously presented.
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