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Fig. 1 Outline of the soil respiration measuring system.
Solid line shows the air flow and dotted shows
the electric line.
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Fig. 2 The effect of wind speed on the soil respiration,
The wind speed was about 4msec™ at ‘on’ time and nearly
Omsec™ at ‘off’ time. CO» concentration of air was regulated
to nearly Oppm (a) and ambient air (b), respectively.
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Fig. 3 The effect of CO; concentration in the chamber on soil
respiration.
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Fig. 4 Seasonal fluctuation of coefficient A in thinned and
cotrol stands. Each bar shows the standard deviation.
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Fig. 5 Relationship between regression coefficient A and soil
respiration rate.
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Fig. 6 The effects of soil temperature and CO, concentration on the soil respiration rate.
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Fig. 7 Diurnal changes of measured and calculated soil respiration rate(a)}, soil surface
temperature (b} and CO; concentration(c).
In panel(a), solid dots represent measured soil respiration rate, dotted line
represents calculated soil respiration rate using the multiple regression
curve{equation(l)), and solid line represents calculated soil respiration rate
using soil surface temperature(solid line in panel(b))and CO; concentration
(solid line in panel(¢)) as independent values in equation(l).
In panel(b), solid dots represent soil surface temperature of the respiration
chamber and solid line represents soil surface temperature measured at the site
of 10m apart from the chamber.
In panel(c), solid dots represent CO; concentration of the chamber and solid line
represents CO, concentration of ambient air measured at 1m height.
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Summary

A open-flow system capable of regulating wind speed and CO; concentration was developed to
measure soil respiration. The system consists of infrared gas analyzer (SBP-3 : SHIMAZU), air
tank, CO, concentration regulator, air pump, flow meter and generator. The system is portable and
could be used to measure soil respiration in the field,

The effect of wind speed and CO; concentration on the measurement of soil respiration was
investigated. Both of these parameters were found to be important factors in determining the soil
respiration.

The diurnal change in soil respiration in a thinned sugi stand was also studied. Soil respiration
rate was high during daytime and low at night. However the deviation was only within 20% of the
maximum value. The diurnal change of soil respiration was fitted well the multiple regression curve
using soil surface temperature and CO, concentration as independent variables. Using the dsata of
soil surface temperature and CO, concentration of air collected at the thinned stand, daily
respiration rate of the stand was calculated as 22.1 g CO;m~2day™.

Key words : soil respiration ; portable soil respiration measuring system ; CO, concentration ; wind
speed.





