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A Study on the soil respiration of forests (1)

The relationships between the soil respiration and air temperature

Kyozo CHiea and Toshio TsuTsumi
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Fig. 1 Frequency distribution of the rate
H5b, of soil respiration.
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Fig. 2 The relationship between air temperature and soil respiration.
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Table 1. Values of constant a and b of the formula showing the relationship

between soil respiration and air temperature.

with Ao layer without Ao layer
Location Stand
a b a b
A ¥ (Cryptomeria japonica) 0.0304 0.161 | 0.0304 0
B | EEELIERK 0. 0303 0.127 | 0.0303 0. 097
Ashiu (Deciduous Broad-leaved)
FA4Y b7 e#k (Picea excelsa) 0. 0299 0.082 | 0.0299 0. 067
1 X + 3 K (Quercus crispula) 0.0308 0.120 | 0.0308 0.036
AF—T F R 0.0292 0.017 | 0.0292 —0.091
(Cryptomeria japonica—Fagus crenata)
FoE % t / ## (Chamaecyparis obtusa) 0. 0292 —0.107 | 0.0269 —0.113
Kamigamo 7A=Y B (Pinus densiflora) 0.0295 0.025 | 0.0225 —0.004
THh=YHK C (P. densiflora) 0.0225 0.082 | 0.0167 0. 095
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Fig. 3 Variation of soil respiration among plots in same Stand.

ML > TENZNABCELOBVOKRFIRELZ Y, B—AfK2OTRELENIKROE
BHREREEET S, THLE, A—HOATORRICLIR L, TOEFRKEFOLDOTH»
T,@&E@gw%ﬁu#wﬁmémxb&é~%@%ﬁ?§w&w%§,

BELU-EEOMBOREMMBERMNICREL S E VS EHRIE HaberogRICBWTHREIN T W

3

i Loz oA,

AFoX LAY, HEELBEOEMREZEICIIROVBYRIILEAONE, TOXHIEH
LIk LTh, ThEELDBZLIBTEIRL,

MAEE L HO8M LOMBERETE, ChidLHEAZRROPHOR/HA TR IR

oh&d,

W2k TH<YKREELO CO; AR

Table 2. The amount of CO; evolved from top soils of Pinus densiflora Forest.

CO; * CO; *
Plot No, mg/500cc soil - day. | mg/10g soil carbon * day
1 26.3 22.5
2 40.9 21.5
3 27.8 22.4
4 .29.7 20.5

C N C/N
% %
320 | 0.15 | 21.3
5.38 | 0.24 | 22.4
3.55 | 0.15 | 23.7
404 | 0.16 | 25.3

* mean value, after 10~12 days incubation at 26~30°C.
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o, HEERBEBIZ26~30°CTH -1,
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Table 3. The annual amount of CO; evolved from forest soils

CO; g/m? - year C g/m? year
Location stand : :
. without ; without
| with Ao Ao with Ao Ao
ZFH (Cryptomeria japonica) 1398 965 381 263
B & | BELERK 1291 1202 352 328
Ashiu (Deciduous Broad-leaved)
FA Y ek (Picea excelsa) 1145 1102 312 301
3 X4+ 5 M (Quercus crispula) 1291 1063 352 290
A F—7 F A 960 748 262 204
(Cryptomeria japonica-Fagus crenata)
b oE & t / ## (Chamaecyparis obtusa) 987 874 269 238
Kamigamo 7A=Y B (Pinus densiflora) 1357 918 370 250
TH=YK C (P. densiflora) 1118 892 305 243

ChorRBZBICBEH,MZ, ton/ha [ChE S 2 &, EHETII2.6~3.8ton/ha-year, FEET2.7
~3.Tton/ha- year L1385, 3 5iC, LEPHRPORFRECER L CERYBICHRE TS L, b
Df#Eii3124.5~6.5ton/ha-year OFBMICHLT 3, >

FEOAXKR, a+ 78, 7HHRTCOFEMEERIE 3~4ton/ha Th - 7chs,  OMEIRHIERIEH
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Table 4. Quantitative relations between the soil respiration and litter fall of Pinus
densiflora forests of Kamigamo University Forest.

Stand B Stand C
Month |Eitter fall SoLlﬁrewsEatlon 77777 Difference |Litter fall S°il respiratior.l Difference
) b | w-m| @ % | w o
Jan. 36.4 41.8 19.7 16.7 35.6 4.1 21.2 14.4
Feb. 38.1 44.2 20.8 17.3 42.1 46.7 21.9 20.2
Mar. 32.9 63. 4 29.8 3.1 29.5 61.6 29.0 0.5
Apr. 20.8 86.9 40.9 — 20.1 16.8 78.4 36.9 —20.1
May 32.1 123.2 57.9 — 25.8 35.0 102.2 48.0 —13.0
Jun. 27.7 156. 2 73.4 — 45.7 23.0 122.6 57.7 —34.7
Jul. 19.8 206. 5 97.1 — 77.3 15.4 151.6 71.3 —55.9
Aug. 14.9 228.4 107. 4 — 92.5 10.5 163.8 7.0 —66.5
Sep. 22.3 171.7 80.7 — 58.4 15.2 131.8 62.0 —46.8
Oct. 37.9 112.5 52.9 — 15.0 51.1 95.5 44.9 6.2
Nov. 51.1 70.2 33.0 18.1 48.5 66.5 31.3 17.2
Dec. 181.1 51.9 24.4 156.7 75.3 52.8 24.8 50.5
Total 515.1 1357 638.0 —122.9 398.0 1118 526 — 128

CO; g/month=CO, g/dayX30.5

organic matter=CgXx1.724
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Résumé

Since the studies on the soil respiration of forests in Japan are very few, it is very hard to
get the sufficient knowledges in order to estimate the annual amount of carbon returned from
soil to atmosphere.

In present experiment, soil respiration was estimated by alkali absorption method at eight
different kinds forests; five of them are located in Kyoto University Forest at Ashiu (northern part
of Kyoto prefecture) and three of them are located in Kyoto University Forest at Kamigamo
(near Kyoto University). '

The soil respiration increased exponentialy with the increase of temperature (Fig.2),and the
trend could be expressed by the following formula; log Y=aT+b (Y;CO; g/m?-day, T;air
temperature, °C, a and b ; constant).

The value of the constant “a” of almost of .all investigated stands centered around 0. 03 in spite
of the diversity of site conditions(Table 1). There would be a tendency that the change of the rate
of soil respiration depending upon temperature was similar in almost all of stands.

The values of the constant “b” were quite different for each stand. As there were no remarkable
differences in the value of the constant “a” between stands, it could be concuded that the value
of the constant “b” and the temperature were effective to the annual amount of carbon dioxide
evolved from forest soils.

The range of the amount of carbon evolved from soils was 2.6—3.8 ton carbon/ha+ year in
eight investigated stands (Table 3).

When compared the soil respiration with litter fall in Pinus densiflora forests in Kamigamo,
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the amount of litter fall were smaller than that of the soil respiration in summer, and the loss
of soil organic matter would be recovered in autum and winter by the larger amount of litter fall.
(Table 4).



