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Study on the Symbioctic Relationship between

Cellulolytic and Nitrogen-Fixing Microorganisms'

S.Y.Jean and C.]J. Lin?

Summary

The purposes of these experiments were to investigate if there is any symbiotic
relationship hetween cellulolytic and nitrogen-fixing microorganisms and the effect of
rice straw buried in soil on the nitrogen—fixing activity of soil systems. Three strains
of nitrogen-fixing microorganism which could not produce methane gas and nine
strains of cellulose-decomposing microorganism which could not fix nitrogen, but could
produce methane gas were isolated and purified from the decaying rice straw.

The results indicated that symbiotic relationship existed between the isolated cellu-
lolytic and nitrogen—fixing microorganisms. The nitrogenase activity of soil systems
and the activity of cellulolytic microorganisms were increased when rice straw buried
in soils. The nitrogenase activity of decaying rice straw was 10 folds and 100 folds
of the soil next to and far from the decaying rice straw, respectively. This indicated
that the nitrogenase activity of soil systems were concentrated on the decaying rice
straw. When the soil water content lower than 20% and soil temperature below 10°C
inhibited the propagation of nitrogen-fixing microorganisms and their nitrogenase
activity. The nitrogenase activity of paddy soil was greater than that of the upland

soil.
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