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The relationship between soil respiration and the temperature at different soil depths in sub-
alpine coniferous forest of western Sichuan Province. CHEN Bao-yu1 , LIU Shi—rongz, GE Jian-
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Abstract: By using closed chamber IRGA technique, a continuous measurement of soil respiration

rate was conducted in the subalpine natural coniferous forest mainly composed of Abies faxoniana in
the eastern edge of Qinghai-Tibet Plateau, with the temperature at different soil depths (0, 5, 10,

15 and 20 e¢m ) measured simultaneously. Base on the measurements, the quantitative relationships

between soil respiration rate and the temperature at different soil depths were explored, and the re-

sults showed that the soil respiration rate in the forest had remarkable diurnal and seasonal changes,
being the highest at 12:00-14:00 and in August, and the lowest at 8§ :00-10:00 and in November,

which were accorded with the dynamics of soil temperature. Soil respiration rate had a significant

exponential correlation with the temperature at different soil depths, and the highest correlation oc-
curred at the soil depth of 15 ¢cm ( R* =0.82, P <0.01 ). The Q,, value at soil depths of 0, 5, 10,
15 and 20 cm was 2. 36, 4.75, 4.90, 6.27 and 5. 46, respectively, indicating that the Q,, value

of soil respiration tended to be larger at high elevation with low temperature.

Key words: subalpine coniferous forest; soil temperature; soil respiration rate; (,, value.
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Fig.1 Variation of difference in mean soil temperature at dif-
ferent soil depths.

PR 7 A R3PS 3 2 11 A SRR
JE () 221E Mean soil temperature difference: T, — Ty min-

10a 20
- — 1418
9r T —= ] | 16
| {14
8 412
Tt '—\i\ 110
18
61 16
51 14
12
4 0
10 b 20
118
or 116
gl {14
{12
7t {10
18
~— 6 r 7 6
Tl'l) 5 L 1 4
-;E 12
- sg I 2 ©
5 35[G - - I 25 g
2 50 120 &
2 T o
g 45 BN | — g
g — 15 3
B 40
K] 10
§ 35 z
(=1 " =
= 15 &
2 30 o
% 25 0o B
S ®
§ < [d 25 R
% 501 120
4.5
15
4.0
10
35¢F
300 13
2.5 0
327 25
301
28 420
26T
2471 15
221
20+ 10
181
16 15
14+
12 f f f f f f 0
6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00

it [6] Time
B2 R T O)FMREREC T )M H AL

Fig.2 Diurnal variation of soil respiration rate ( 1 ) and soil

surface temperature ( I[ ).
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ture at different depths.
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Tab.1 Q,, value of temperature at different soil depths

TR a b Qo
Soil depth ( cm )

0 1.103 0. 0859 2.36
5 0. 8637 0. 1558 4.75
10 0. 8858 0. 1589 4.90
15 0. 6944 0. 1836 6.27
20 0. 8196 0. 1698 5.46
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