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Depletion of soil fertility and crop productivity in succession of paddy rice-soybean rotation[]
Hirokazu SumipA”, Naoto KATo"*, and Mizuhiko NisHIDA™*"

Abstract [0 To promote paddy-upland (irrigated paddy rice and upland crop) rotation farming, sus-
tainability of crop production in the successive rotation system should be investigated from a long
term view. The changes in soil nitrogen fertility, soybean productivity, and paddy rice productivity
were investigated by long-term field experiments in paddy-upland rotation in combination with dif-
ferent paddy/upland periods and organic material application in gray lowland soil in the cold-temper-
ate region of Japan (NARCT, Omagari, Akita). When a paddy-upland rotation cultivating paddy rice
and soybean in a cycle of 3-4 years upland and 1-2 years paddy (medium-term upland rotation) was
continued for ten years or more, the available nitrogen in soil decreased greatly. Although the deple-
tion of available soil nitrogen was mitigated by rice straw application at six tons per hectare in the
case of short-term upland rotation (paddy-upland rotation in a cycle of 1-2 years upland and 1-3 years
paddy), it was not mitigated by rice straw application in the medium-term upland rotation.
Cultivating soybean for eighteen years on upland field converted from paddy field (long-term upland
conversion) decreased available soil nitrogen more than the paddy-upland rotation did. The available
soil nitrogen in the long-term upland conversion, even with application of rice straw compost of
twenty tons per hectare, was markedly lower than that in the continuous paddy field without organ-
ic material application. In response to the depletion of available soil nitrogen, the yield of soybean on
upland fields in the paddy-upland rotation and the long-term upland conversion decreased by ten to
twenty percent compared with that in the field where soybean was planted after sufficient paddy
period. On the other hand, the yields of paddy rice in the cases of both paddy-upland rotation and
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reconversion from the long-term upland conversion were higher than that in the continuous paddy

field.

Key Words 0 Paddy-upland rotation, Soybean, Paddy rice, Available soil nitrogen, Organic material
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