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Soil Management in a Drained Paddy Field for Upland Crop Cultivation I
On the underdrain combined with deep tillage
‘and application of organic matter

Yoshio KITAGAWA, Yasutaka TANAKA and Tadashi SORIN

Summary

The purpose of thig study was to examine soil management in a rotational paddy field. Studies were
carried out (o examine the interval of underdrain for prevention of wet injury, effects of soil
improvement for plants by means of deep tillage, and effects of organic matter applied to the soil for the
maintenance of soil fertility in the field.

The results obtained are summarized as follows:

1. When a 2-m underdrain interval was compared with a 6-m interval in a rotational paddy field, the
ground-water level in the 2-m field changed to below 45 cm. However, that of the 6-m field rose in the
range of 10 ~ 15 cm after rainfall of over 20 mm,“day and the speed of down was slow in the 6-m field.

2. Asfor the average yield of plants in the underdrain-buried soil, that of wheat was 507 kg for the 2-m
interval and 571 kg for the 6-m interval. The average soybean yield was 350 kg for the 2-m interval and
368 kg for the 6-m interval. Therefore, the yield of plants for the 6-m interval was superior to that for the
2-m interval.

3. As a result of deep tillage by means of plowing for the aggregate structure of soil advance in a
rotational paddy field, the porosity of the subsoil increased in range between 10% and 14% by combining
underdrain with deep tillage.

4. When cattle feces (2t,/10a) as organic matter applied, the yield of wheat was as large as 550 kg to
680 kg on the underdrain-buried soil. On the other hand, when wheat straw as organic matter was
applied before the cultivation of soybean, initial growth inhibition of soybean was recognized during the
first two years and the yield was not as good as that with non-application.

5. As a result of wheat-soybean cropping in the first year and continuous cropping after the second
year, summer-sown carrot was sensifive to wet injury and the rate of root rot was 75 % at non-
underdrained soil, that for the 6-m interval was 61% and that for the 2-m interval was 15%.

6. TFrom the observations described above, it was considered that the 2-m underdrain interval was
better for a ground-water level in range from 40 cm to 50 cm for crops and that the 6-m interval was
better in range from 30 cm to 40 cm. The most suitable condition for the prevention of wet injury was a 6-

m interval for wheat-soybean cropping.
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Table 2. Outline of cultivation on plants and rate of fertilizer application.
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