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Abstract: At mid-elevation terraces in the southern part of Sumatra Island, Indonesia,
cassava is widely cultivated as one of the most important cash crops for farmers. However,
the prominent cassava cultivation system includes the intercropping of cereal crops and
rapidly depletes soil fertility. Hence establishment of a sustainable food-crop production
system without cassava cultivation is required. A three-way experiment with maize-
soybean-cowpea sequentia cropping was designed to investigate the following main effects:
tillage or no-tillage, mulching or no-mulching and government recommendation or farmers
traditional fertilization. Crop productivity and soil erosion were used as indicators of
sustainability. At the end of the experiment, root system development of soybean was
assessed to elucidate the cumulative effects of treatments on the soil environment for root
growth. Fertilization treatments increased yields in all years, whereas mulching significantly
increased only from the third year. The no-tillage treatment tended to reduce yields.
Soybean root growth at surface level was markedly reduced by no-tillage and dlightly
improved by mulching. Erosion was reduced by mulching, no-tillage, and fertilization by the
government recommendation. Because of its cumulative effect on increasing soil fertility and
reducing erosion, the practice of mulching was highly recommended. A sufficient amount of
fertilization (government level) was also recommended to maintain the fertility and to support
sufficient plant growth to minimize erosion. The no-tillage practice was not recommended
because it reduced crop yields, although the treatment efficiently controlled soil erosion.
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