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Abstract

Carbon dynamics and budgets were studied in three different double-cropping agro-ecosystems: upland
nice-barley (R-B), peanut-wheat (P-W) and dentcorn-ltalian ryegrass (C-1). The experiments were camed
out in upland fields in |baraki Prefecture, central Japan, between June 1885 and May 1888,

The annual amount of carbon fixed by the crops in the cropping systems was 617-627 g C m 2 for the
food crop (R-B and P-W) systems and 1358gC m 2 for the forage crop (C-l) systems. The amount of
carbon supplied to the soill a5 organic matter was 338-382¢gC m 2 for the food crop systems and 420
gC m2 for the forage crop systems. However, the carbon respired by the heterotrophic respiration
({respiration of soill fauna and micro-organisms) was 716-788 g C m2 and 1050 gC m2 in the
respective systems. Therefore, the annual carbon balance was estimated tobe 4009 C m 2 for the
food crop systems and 6009 C m 2 for the forage crop systems.

These results suggest that effective agronomic measures are needed to maintain the carbon balance in
prevailling agricultural ecosystems in order to sustain sodl fertility, and that the upland agro-ecosystems
may contribute to the increase in the carbon dioxide concentration of the atmosphere as the carbon
accumuiated in the soil is constantly being released into the atmosphere.
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