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Abstract:
The use of agricultural best management practices, most notably the adoption of no-till systems, has
become a potential technique to sequester (store) carbon in soils and help mitigate the effects of global
warming. Efficient sampling designs and the use of process-based soil organic carbon (SOC) dynamics
models are potential methods of monitoring and verifying soil carbon change. This research combined
field-scale soil sampling and the use of the Century model to explore field-scale SOC variability and
the effects of soil texture input data sources (STATSGO and SSURGO databases) on predicted SOC
dynamics in north central Montana. Using soil-landscape associations for field stratification and
sampling of micro sites for paired management comparisons was an efficient design for measuring
SOC (CV = 8-13%). An optimal sampling design of 4 microsites by 2 cores or 3 microsites by 3 cores
provided reliable detection of a tillage effect on SOC, given the magnitude of differences (1.3 to 5.1 t C
ha^-1) and degree of variability measured. Including the effects of soil clay content as a covariant may
provide unbiased estimations of the effects of tillage on SOC among sites, particularly for coarse scale
comparisons. The Century model accurately predicted SOC content at five sites using site-specific soils
data (10% deviation from measured values). Neither the STATSGO (1:250,000 scale) nor SSURGO
(1:24,000 scale) databases adequately predicted soil textures, nor supplied adequate soil textural
information for use in the Century model and so introduced potential error to field-specific predictions.
Century proved to be sensitive to the effects of clay content when predicting the amount of SOC in a
particular field; however the model was insensitive to the effects of soil texture on C sequestration as a
result of no-till management. The methods used to measure SOC and the Century model proved to be
useful tools for determining carbon stored due to no-till management. Additional research is needed to
determine if a consistent relationship exists between soil texture and the effect of tillage on SOC and
thus determine if adjustments are needed to the Century model’s treatment of soil texture. 
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