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Analysis of Soil Organic Carbon Dynamics in Sandy Upland Fields under
Different Management Regimes of Livestock Manure Application Using the
Rothamsted Carbon Model and Prediction of Changes in Soil Chemical
Properties

NAKAMURA Yoshitaka, ANODO Kaori and TAKI Katsutoshi

Abstract : We simulated a change in soil organic carbon (SOC) in a sandy upland field
under continuous application of livestock manure using a soil carbon dynamics model:
a rothamsted carbon model (RothC model). The SOC content of a field increased with
the application of livestock manure, but decreased in its absence. The SOC estimated
by the RothC model showed the same fluctuation as the measured SOC. Both measured
and RothC model values showed that the root mean square and mean absolute errors
were small. Therefore, the RothC model fits well in a sandy upland field. Using the
RothC model, the SOC value estimated from continuous cultivation with the carbon
input from the crop residue was less than the appropriate reference value. This indicates
that it is necessary to apply manure in a sandy upland field. The SOC content of a field
was positively correlated with available nitrogen and cation exchange capacity (CEC).
These results suggest that the RothC model can predict a change in available nitrogen
content and CEC by predicting a change in the SOC content due to organic matter
application.

Key Words : Sandy upland field, Soil organic carbon, Rothamsted carbon model, Available
nitrogen, Cation exchange capacity
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