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Summary

1. In order to determine the fermentation of organic materials, we have developed an ap-
paratus for the detection of gasses evolved from organic materials, by using a semiconductor
gas sensor (type TGS823).

2. This semiconductor gas sensor has high sensitivity to reducing gasses, such as gaseous
hydrocarbons, alcohol, and H,S. The gas sensor can detect even 1 ppm of ethylene in soils
supplied with unfermented organic materials.

3. Evolution of gasses from waterlogging soils supplied with organic materials was monitored
by using the gas sensor. Output voltage of the gas sensor in soils supplied with unfermented
organic materials markedly increased to near the maxinum voltage of the gas sensor. No
remakable increase in the output voltage, however, was observed in the case of fermented
organic materials or control (no organic material application).

4. For determination of the quality of compost varied with the degree of fermentation, the
results of gas measurement by the apparatus equipped with the semiconductor gas sensor
were compared with those of Brassica rapa bioassay. Hemlock spruce sawdust (1 tonFW) and
fowl faeces (600 kgDW) were mixed, and then fermented for a year. During the period of
fermentation treatment, the compost was sampled at intervals. The compost which was
fermented for a short period (less than 6 months) inhibited root elongation of Brassica rapa.
Output voltages of the gas sensor on these types of the compost were high. In particular, the
output voltage on the compost fermented for three months was 0.46. When the output
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voltage was near 0.12, the inhibitory effect of the compost was not observed. Similarly, in
the case of sawdust or bark compost offered for sale, the output voltages were high when
seed germination and root growth of Brassica rapa were inhibited.
5. The results showed that the apparatus equipped with the semiconductor gas sensor was
useful for determination of the fermentation of organic materials.
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Fig.1 A semiconductor gas sensor used in this
study.
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The period of fermentation on com-
post A and compost B is 3 and 12
months, respectively.

The voltage at the peak(H) was
measured.

Fig. 5 The relationship between ethylene con-
centration and the output voltage of
semiconductor gas sensors used in this
study.
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Table 1. The growth of Brassica rapa and the output voltage of semiconductor gas sensors as influenced
by sawdust compost veried with the degree of fermentation.

The period of % of Root length Voltage (V) at
fermentation (months) seed germination (cm) the peak?y

0 100 2.4 b? 0.26 ¢

3 100 310D 0.46 d

6 100 2.6 b 0.16 b

9 100 51 a 0.13 a

12 100 53 a 0.12 a
Control (water) 100 5.0 a —

z Mean separation within column by Duncan’s multiple range test, at 5% level.
v See Fig. 6.

Table 2. The growth of Brassica rapa and the output voltage of semiconductor gas sensors as influenced by
sawdust or bark compost offered for sale.

% of Root length Voltage (V) at
seed germination (cm) the peak®
Sawdust compost 15 0.0 b? 0.32+0.01y
Bark compost 40 01b 0.16x£0.00
Control (water) 100 5.0 a

z Mean separation within column by Duncan’s multiple rage test, at 5% level.
¥ Mean =+ standard error.
* See Fig. 6.
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