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Rate of Soil Respiration and a few Factors effected.
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Table 1 Mean air temperature in a forest at Sanbe (°C)

Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Average
P-1 15.4 19.1 19.9 23.3 240 19.9 14.3 10.8 5.9 16.96
P-2 4.4 18.1 22.0 27.7 246 19.9 125 109 5.7 17.31
P-3 13.0 15.3 19.0 23.2 246 19.6 12.2 10.4 5.5 15.87
P-4 15.2 22.3 19.9 247 2.9 194 126 105 5.9 17.49
P-5 13.3 17.8 18.4 22.8 228 18.4 12.0 10.4 6.8 15.86
Average 14.3 18.5 19.8 243 246 19.4 12.7 10.6 6.0 16.69
Table 2 Earth temperature in a forest at Sanbe (°C)
Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Average
P-1 9.4 12.2 17.8 22.3 22.2 19.5 14.0 9.9 5.9 14.80
P-2 8.7 12,9 18.1 229 225 19.7 144 9.9 6.2 15.03
P-3 8.0 13.3 17,9 22.7 22.4 19.3 13.9 9.9 6.2 14.84
P-4 10.2 14.8 18.8 22.9 23.0 20.0 14.9 10.7 6.7 15.78
P-5 8.3 11.8 16.7 21.1 215 194 144 105 7.8 14.61
Average 8.9 13.0 17,9 22,4 22,3 19.6 14.3 10.2 6.6 15.02
Table 3 Water content of Ay horizon (%)
Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Average
P-l 22.9 53.7 65.7 58.3 62.2 75.6 459 457 71.3 55.70
P-2 19.6 445 71.4 415 56.5 69.1 456 40.7 68.5 50.82
P-3 23.6 49.3 72.6 55.2 64.9 75.0 45.2 37.4 66.5 54.41
P-4 28.0 48.5 65.6 40.3 54.8 71.1 39.9 33.2 66.1 49.72
P-5 45.6 48.8 58.4 49.9 549 69.0 59.2 51.2 61.7 55.41
Average 27.9 49.0 66.7 49.0 58.7 72.0 47.2 41.6 66.8 53.21
P-5(F) 67.7 549 66.9 58.6 64.7 60.8 65.4 64.1 725 63.9
Table 4 Water content of surface soil (%)
Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Average
P-1 1977 — 42,8 47.4 338.6 49.5 46.8 40.7 46.2 48.3 45.04
1978 44.1 41.8 51.8 48.4 4.3 46.4 41.8 42,0 44.4 45.00
P-2 1977 — 41.8 45.4 35,9 44.8 41.3 34.8 41.8 42,9 41.09
1978 38.8 40.4 43.3 41.4 37,9 43.7 40.6 40.7 42.7 41.06
P-3 1977 — 38.6 43.4 33.6 39.0 41.3 32.6 44.9 40.5 39.24
1978 38.2 41.2 42.4 38.1 37.7 41.7 34.0 35.2 40.0 38.72
P-4 1977 — 30.6 37.3 27.9 33.6 31.0 25.8 34.5 35.0 31.96
1978 33.9 38.0 38.4 37.0 31.8 26.5 29.9 31.2 31.1 33.09
P-5 1977 — 31.3 35.6 31.0 34.8 32.3 26.5 35.6 356 32.84
1978 35.9 34.4 35.8 31.1 28.7 28.5 29.4 32.3 36.9 32.56
Average 1977 — 37.0 41.8 33.4 40.3 38.5 32.1 40.6 40.5 38.03
1978 38.2 39.2 42.3 39.2 36.1 37.4 351 36.3 39.0 38.09
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Table 5 Rate of COs evolved from forest soil at Sanbe,
* * *
Jan. Feb, Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
P-1 2.80 2.58 2.34 3.27 5.38 8.99 10.62 9.04 7.85 4.99 4.08 2.61
P-2 1.81 1.63 1.43 2.43 4.39 7.88 10.90 9.59 7.45 4.41 2.69 1.66
P-3 2.00 1.82 1.63 2.63 3.97 6.66 [ 9.89 8.99 6.95 3.83 2.75 2.16
P-4 2.34 2.14 1.93 3.32 4.81 8.56 11.38 9.09 7.40 4.86 3.45 2.57
P-5 3.00 2.78 2.54 3.51 4,78 A 10.12 8.66 7.82 5.33 3.96 3.45
Ave, 2.39 2.19 1.97 3.03 4.67 7.97 10.58 9.07 7.49 4.68 3.39 2.49
(CO: g/m?2.day) * : Estimate value
5 Table 6 Rate of COs evolved from forest
€0y glm day oP1 soil at Ashiu.
o P3
10k ®FP5 Plot No. Apr. May Jun. Jul. Aug. Sep. Oct. Nov.
S
5 P-1
2 | (Lower party 1-82 1.74 251 3.44 3.2 2.26 1.77 1.14
o P-2 .
p (Middle party 2-12 1.51 2.14 3.44 3.00 2.5 1.95 1.63
3 P-3
25l (Upper part) 2:01 1.91 2.77 5.37 3.79 3.50 2.61 1.40
S P-4 2.57 2.33 3.33 4.30 5.02 5.25 3.34 1.94
8 (Ridge) .57 2. . . . . . .
8
5 (CO: g/m2.day)
L
N kB & Ao bhT 8.88 COp g/mieday & hEL
. )
4 8 6 7 8 9 © o 12 EeRL TS, $i, T HEREOBAEIT 3~

Fig. 1 Seasonal change of soil respiration.
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Fig. 2 Relationship between soil respiration
and air temperature.
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Fig. 3 Relationship between soil respiration
and earth temperature.
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Table 7 Values of constant a and b of the formula showing the relationship
between soil respiration and temperature.
Plot Apr.—Dec. Apr.—Aug. Sep.—Dec.
No. a b a b a b
P-1 0.0309 0.2306 0.0477 —0.1327 0.0306 0.2645
Air P-2 0.0377 0.0262 0.0473 —-0.2203 0.0453 —0.0134
P-3 0.0370 0.0799 0.0462 —0.1196 0.0360 0.1206
temperature P-4 0.0271 0.2673 0.0334 0.1058 0.0330 0.2258
P-5 0.0281 0.3186 0.0428 0.0041 0.0293 0.339%
P-1 0.0350 0.2364 0.0342 0.2624 0.0336 0.2393
Earth P-2 0.0466 —0.0215 0.0432 0.0543 0.0480 —0.0601
rt
P-3 0.0408 0.0562 0.0409 0.0603 0.0388 0.0716
temperature P-4 0.0378 0.1421 0.0386 0.1372 0.0346 0.1732
P-5 0.0326 0.2812 0.0322 0.3004 0.0307 0.2882
log Y=aT+b Y : CO; g/m2+.day T : temperature °C  a, b : constant
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Fig. 4 Relationship between soil respiration
and water content of Ay horizon.
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Fig. 6 Relationship between soil respiration
and water content of Ay horizon.
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Fig. 7 Relationship between soil respiration
and water content of surface soil.
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Table 8 Annual amount of COg evolved
from forest soil

Plot No. CO: g/m2.year
P-1 1969.0
P-2 1719.0
P-3 1627.3
P-4 1888.2
P-5 1943.3
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Summary

This paper deals with the relation between soil respiration and some enviromental
factors in a deciduous broad-leaved forest at Sanbe Forest of Shimane University.
1. The rate of soil respiration showed a seasonal change that has a peak at July,
and the values of mazimum were 9.89—11.38 CO, g/m?-day.

2. The soil respiration increased exponentialy with the increase of temperature,

and the trend could be expressed by the following formula ; log Y=a7+b (Y : CO,
g/m? . day, T : temperature °C, a and b : constant). In the case of air temperature
as T, the formula of April to August that air temperature ascended was different
from that of September to December that air temperature descended. The value of
the constant *a” were 0,033—0.048 in the ascended period of air temperature
larger than 0.029—0.045 in the descended period of air temperature. The value of
the constant “b” differed by five plots, and were effective to the annual amounts
of carbon dioxide evolved from forest soils. In the case of earth temperature as T
the formula did not differ by the periods. The value of constant “a” were 0.033—
0.047.

3. The relation between soil respiration and water content were not closely as the
relation to temperature, and the rate of soil respiration was the largest at 40—60
% of water content.

4. The annual amounts of soil respiration were 1969 CO: g/m?-year in P-1, 1719
in P-2, 1627 in P-3, 1888 in P-4 and 1943 in P-5.



