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Characters of Some Soil Enzymes as a Measure of Soil
Microbial Activities.

Shuji HiGASHIDA* and Masahiro YAMAGAMI**
Summary

Some soil enzymatic activities were compared in order to select a proper method for evaluating microbial
activity in upland fields. Soil enzymes tested were Fluorescein diacetate hydrolysis(FDA), phosphatase
(measured using p-nitrophenol derivative, abbreviated as " S" ), a -glucosidase(S), S -glucosidase(S),
cellulase(S), a -glucosidase ( measured using 4-methylumbelliferon derivative, abbreviated as“F”), and

cellulase(F).
The survey of farmers fields in the central area of the Tokachi district indicated that enzymatic activities

had significant correlations with dry matter yields of sugar beets except for phosphatase(S). Then, high
phosphatase activity was detected in the soil sampled from a lower soil profile which have low biomass and
high organic matter content. Phosphatase was rather stable with sonication and chloroform fumigation.
These data show that phosphatase is stabler in soils than with other enzymes. So phosphatase doesn’t
always reflect active microbes in situ. Thus, phosphatase is not suitable as a method for evaluating whole
microbial activities in soil.

As a-glucosidase (S) always had high correlations with phosphatase (S) , this enzyme is also not
appropriate for our purpose. In point of soil profile, a-glucosidase(S), B -glucosidase(S) and cellulase(S)
sometimes rate subsoil higher than surface soil.

Correlation analysis showed enzyme tested correlated each other except for FDA. FDA is therefore not
proper, as it could not represent wide variety of microbial measures. In the Tokachi district, microbial
activities in wet andosols were commonly restricted by bad drainage. However, phosphatase (8),
a - glucosidase (S) and B -glucosidase (S) prone to rate wet andosols higher than common andosols,
while cellulase(F,8) and a —glucosidase(F) were higher in common andosols than wet andosols.

Of all soil enzymes tested in this experiment, measuring a -glucosidase(F) is the most appropriate method

of evaluating heterotrophic microbial activities in soils of upland fields.

* Hokkaido Prefectural Kitami Agricultural Experiment Station, Kunneppu, Hokkaido, 099—-13, Japan
** Hokkaido Prefectural Tokachi Agricultural Experiment Station, Memuro, Hokkaido, 082, Japan




