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The Roles of Soil Microbes in the Global Environment
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Attention has been paid to CO; balance of atmosphere along with global warming. The
soil stores carbon in organic matters twice as much as carbon in atmosphere, and, on the other
hand, the soil releases CO; into atmosphere by soil respiration. Therefore, the soil has two
characteristics as C storing warehouse and a supplier of CO,. Though soil respiration is chiefly
due to the activity of soil microbes, the behavior of them has been hardly evaluated from the
aspect of the CO, generation. The microbe calorimeter is a suitable device for catching the
behavior of the microbes in the soil nondestructively. In the present manuscript, the calorimetric
studies about influences of soil microbes on the environmental condition were explained. A
change in the metabolic heat (thermogram) of the soil microbes with decomposition of organic
matters was similar to a change in the CO, generation under the same condition, and profiles
of the thermograms and of the CO, generation curves varied according to the different kinds
of organic matter and the soil. A microbe composition was known to change dynamically with
decomposing the organic matters using the microbe calorimetry and the DGGE (Denaturing
Gradient Gel Electrophoresis) technique. Soil microbes could not decompose a specific amino
acid easily, and on the other hand, could decompose rapidly catechins and bio-degradable plastics
beyond our expectation. The calorimetric method can offer the kinetically evaluating technique
about the influence of herbicides, pesticides and heavy metals on the decomposing activity of
soil microbes. The microbe calorimetry is useful for the investigation about the generation
mechanism of CO; in the soil.
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Fig.1 Soil aggregates: microaggregates and macro-

aggregates.>)
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1:whole assembly of calorimetric unit 2:top cover 3:insulation box 4:water-circulating pipe 5:water
supply 6:water output 7:heatsink 8:lid 9:thermopile 10:sample cell holder 11:sample cell (vial)
12:DC-amplfier 13:interface 14:microcomputer 15:flopy disk unit 16:CRT 17:X-Y plotter 18:printer

Fig.2 Schematic illustration of the apparatus used for the detection of metabolic heat of soil microbes (a) and

calorimetric vessel containing soil sample (b).
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Fig.3 Reproducibility experiment for degradation
thermograms of D-glucose in soil sample (brown
arid andosol) at 30°C.7” The thermograms are
shifted vertically by about 25 1V on the voltage-
recorder scale to distinguish the thermograms

easily.
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Fig.4 Changes in (a) the number of viable microbial

cells, (b) the amount of glucose degraded and
(c) the heat evolution during incubation of 5 g
soil sample (brown arid andosol) with 5 mg
glucose at 30C.7”
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Fig.5 Changes in quantity of evolved CO: from various
soil with addition of 30 mg yeast extract to 5 g
soil sample at 37 C; (a) alluvial soil, (b) volcanic

soil, (c) paddy soil, (d) diluvial soil.!'®
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Fig.6 Growth thermograms of microbes in various

soil samples with addition of 30mg yeast extract
to Sg soil sample at 37 C; (a) alluvial soil, (b)

volcanic soil, (¢) paddy soil, (d) diluvial soil.!¥
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Fig.7 Growth thermogram of microbes in tea field soil

with addition of 30 mg yeast extract to 5 g soil
sample, and DGGE profiles of soil microbes in
tea field soil: lane 1; before incubation, lane 2;
after incubation of soil sample added yeast extract
for 25 h at 30 C.
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Fig.8 Growth thermograms of microbes in tea field

soil with addition of various amino acids (30
mg) to 5 g soil sample. 1; His, 2; Arg, 3; Gln,
4; Asn, 5; Glu, 6; Ala, 7; Cys, 8; Asp, 9; Thr.
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Fig.9 Growth thermograms of microbes in soil with
addition of catechins. 1; addition of 30 mg catechins
to 5 g tea field soil sample, 2; addition of 30 mg
catechins to 5 g mountain soil sample, 3; no

addition of catechins, but 5 g tea field soil.
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Fig.10 Growth thermograms of microbes in tea field soil
with addition of biodegradable plastics to soil
sample (1), and without addition (2).
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Fig.11 Growth curves (f(f) curves) of soil microbes with
addition of various biodegradable plastics to soil
sample.
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Fig.12 Degradation results of various biodegradable
plastics after keeping the plastics in the soil of
the experimental field (Numazu, Shizuoka) for
12 months.
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Fig.13 Calorimetric observation of the growth of soil
microbes at 30 C in flooded paddy soil with yeast
extract substrate containing various amounts of
the herbicide oxadiazon. (a) growth thermograms
(b) actual heat evolution curves (f(f) curves).
In the diagram, the curves correspond (from
left to right) to cultures in the presence of 0,
2, 5, 10, 20, 30, 50, 75, 100 and 200 ppm

oxadiazon in water.3?
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Fig.14 Representative potency curve of the herbicide
oxadiazon calculated on the basis of specific
growth retardation tq (0)/tq (i).32
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