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Declines in Soil Nitrogen Fertility after Rotation of Medium
and Coarse-Textured Gray Lowland Soil and Restoration
Methods with Green Manure and Cattle Manure Compost.

Tomoko Hiroxawa, Makoto Inanara® , Jun Korke
(The Agricultural Research Institute, Toyama Prefectural Agricultural, Forestry and
Fisheries Research Center; Yoshioka 1124-1 Toyama 939-8153, Japan)

Summary

In Toyama Prefecture, extended rotations of irrigated paddy rice and upland soybeans have reduced
soybean yields. Therefore, we analyzed the soil nitrogen fertility in a local field and studied the effect of
adding organic matter. The results obtained were as follows:

1. As the number of soybean crops grown on gray lowland soil increased, the total carbon and total
nitrogen content of the soil slightly decreased and the ammonification rate decreased. As a result, the
quantity of mineral-nitrogen in air-dried soil decreased.

2. A positive correlation was found between the quantity of mineral-nitrogen in air-dried soil and
soybean nitrogen absorption. The decrease in soil nitrogen was hypothesized to be one of the limiting
factors for soybean yield. Furthermore, the amount of nitrogen fixation by soybean root nodules was
small in quantity after the first cultivation, but the cause was unknown.

3. The use of cattle manure compost applied at a rate of 3kgm* maintained nitrogen fertility. Extended
over a long rotation period, cattle manure compost was applied twice at a rate of 3kgm* during 3 years
and maintained nitrogen fertility.

4. Plowing-in of cover crops such as hairy vetch or oats was an effective measure to increase soybean
yields and maintain soil nitrogen fertility.

1) Present Address: Agricultural Technology Division, Toyama Prefectural Office, 930-8501

[Bull Agr.Res.Inst,Toyama Pref. Agr., For. Fish. Res. Ctr.No.2 P11-P26 (2011)]
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