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Table5 Apparent thermodynamic parameters
of activation and optimum temperatures
of cultivation of soil microbes obtained
from the heat evolution during the
decomposition of various sugars

Apparent thermodynamic optimum
temperatures

Sugars pazarieters Age
(kcalmol—1) (e. u.) >
Glucose +14.5 +20.7 36.9
Galactose +18.3 +34.1 33.0
Mannose +17.1 +30.0 31.0
Fructose +19.0 +36.5 35.6
Sucrose +16.7 +29.0 36.2
Lactose +20.2 +60.8 32.4
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Temperature Effect on the Biological Activity of Soil

Takamitsu KonNNO

Tohoku National Agricultural Experiment Station

Summary

Temperature effect on the biological activity of soil such as germination speed
of seeds, mineralization of organic nitrogen in soil, and activity of soil microbes as

measured from heat evolution was discussed.

Two methods using the law of total

effective temperature and kinetic analysis were theoretically examined.

1. Within a certain range of temperature, relative germination speed (or relative

number of days needed for germination) of system | to system 2 was derived from the

theory.

K was defined as a coefficient of temperature relation to the rate of growth.

Under the conditions of a certain narrow range of temperature, K was a constant and

inherent value for a crop, and this coefficient indicated the degree of influence that a

change in temperature by | °C gave to the germination speed of a crop.
2 . Range of application for analysis using the law of total effective temperature
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to biological activity was discussed. It became clear that this method is nothing but
one to obtain the temperature of criterion D or a coefficient (T-D) in order to place
each curve upon the other in the figure by transforming the time axe. Therefor,
this method was named to be a method of transforming the time axe. The relationship
equation among the temperature of criterion D and temperature coefficient of the rate
constant K was theoretically obtained.

3 . Kinetic analysis was applied to mineralization of organic nitrogen in soil.

3—a) Rate equation of mineralization of synthetic slow-release nitrogen fertilizer
(CDU)was found out to be the equation of Micaelis-Menten. Using this rate equation
and the data of soil temperature, transition of mineralized nitrogen in field was
calculated, and fertilizer response of CDU to crops was discussed.

3-b) Kinetic analysis assuming that mineralization of organic nitrogen in soil
followed the first-order equation was discussed. Informations obtained by this analysis
and values measured in volcanic ash soil were made into table. Activation energies of
several processes such as mineralization of organic nitrogen, decomposition of farm
yard manure and straw, occurrence of CO, in soil and mineralization of CDU were
calculated on the basis of past reports and arranged according to size. These
activation energies were within the range of that in enzyme reaction.

4, Temperature effect on the activity of soil microbes as measured from the heat
evolution during the decomposition of organic materials was discussed.
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