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Effectiveness of Bradyrhizobium japonicum Inoculation under
Different Soil Conditions of the Tokachi District

Shuji HIGASHIDA*, Masatoshi OKUMURA*,
and Masatoshi SAWAGUCHI*

Summary

Inoculation of effective rhizobia strains could be of potential benefit to soybean yield, even
though soybean rhizobia are already present in fields in the Tokachi district. However, field studies
on introduced rhizobia have shown that inoculation does not always preclude nodulation by in-
digenous rhizobia. The objective of this study was to determine the factors that affect the nodulation
of inoculated strains in the Tokachi district and to investigate ways of increasing inoculation efficien-
cy. The inoculation study was conducted in 1l fields in the Tokachi district, using Bradyrhizobium
Japonicum strain A1017, which possess the Hj-uptake hydrogenase system. The inoculation rate
was 1019 rhizobia per plant and the perlite inoculum was applied to soil in rows.

The number of indigenous rhizobia in the experimental plots ranged between 10? and 10° per
gram soil as determined by plant dilution technique. The number was low in cases where the soil was
extremely dry or wet. The maximum percentage of nodules formed by strain A1017 was 36% and
the lesser 4% in these fields. The rate of N accumulation by the inoculated soybean relative to the
uninoculated one rose as the percentage nodules formed by A1017 increased. The percentages of
nodules produced by A1017 were positively correlated with the numbers of indigenous rhizobia and
numbers of soil bacteria, implying factors that affect adversely to indigenous rhizobia also make a
bad effect on the persistence of introduced rhizobia. Since the percentage of A1017 nodules was low
in fields that were extremely dry or wet soil, one of the factors controlling the persistence of the in-
oculated strain might be the soil water condition. Also, the high competitiveness of indigenous
rhizobia restricts the percentage of A1017 nodulation. These results indicate that the effectiveness
of inoculation must be increased by introducing a strain that has competitiveness and persistence
ability in the soil.

* Hokkaido Prefectural Tokachi Agricultural Experiment Station, Memuro, Hokkaido, 082 Japan.
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