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Soil CO, efflux of forest ecosystem in China distribution and controlling factors

WU Ya-Qiong' LIU Guo-Hua' * FU Bo-Jie' GUO Yu-Hua’
1 State Key Laboratory of Urban ard Regional Ecology Research Center for Eco-Environmental Sciences CAS Betjing 100085 China
2 Environmental Monitoring Station — Research Institute for Environmental Sciences — Bayannaoer Inner Mongolia 015000 China

Acta Ecologica Sinica 2007 27 5 2126 ~ 2135.

Abstract The observed increase in levels of atmospheric CO, and the signing of the UN Framework Convention on Climate
Change have increased interest in the global warming and the global carbon cycle. What the role of terrestrial ecosystems
plays in the pattern of the global change is one of studied hotspots. As one of the key components in the global carbon
cycle released CO, from soil is one of the major pathways to exchange CO, between soil and atmosphere which is second
only to gross primary productivity. Therefore the response of soil carbon pool to the global warming is another studied focus
issue in the recent years. In this paper relative information of soil CO, efflux and climatic biotic factors of forest ecosystem

in China were collated from published studies then the distribution of soil CO, efflux of forest ecosystems and its
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correlations to these factors were identified. Not only the studied forest ecosystems varied in composition and function but
also soil CO, efflux of these forest ecosystems differed significantly. On national scale the averaged soil CO,efflux of forest
ecosystems was 1.79 £0.86 ¢ C m> d™' and declined gradually from the lower latitude to higher latitude. As a
complex ecological process many biotic and abiotc factors could influence soil CO, efflux independently or interactively. By
the means of distinguishing the responses of soil CO, efflux to temperature precipitation productivity and litterfall this
paper suggested these factors affected soil CO, efflux positively on national scale. Furthermore the distribution of soil CO,
efflux on national scale was due to the distribution of climatic and biotic factors just about. The temperature sensitivity of
soil CO, efflux in forest ecosystem in China (), value was estimated. It was 1.5 and much lower than the global averaged

value 2.0.

Key Words soil CO, efflux forest ecosystem climate plant productivity litterfall
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Table 1 Data for research

. €O, -
Position Climatic factors
-2 -1 -2 -1
Forest types ° o gCm 247! C mm t hm _a_ ! hr.n a References
oo Productivity Litterfall
Latitude Longitude Soil CO, efflux Temperature Precipitation
. . 18.70 108. 80 4.70 19.7 2651 31.2 9.4 18 19 20
Tropical montane rain forest
. . . 21.88 101.07 2.60 21.5 1557 25.8 11.1 21 22
Primary tropical wet seasonal rainforest
23.10 112.60 2,177 21.0 1927 26.0 9.2 23 24 25
Monsoon evergreen broad-leaved forest
Mixed coniferous and broad-leaf forest 23.10 112.60 1.96" 21.0 1927 23.9 8.5 23 24 26
25.24 107.98 1.46 15.3 1850 27
Mixed defoliation and evergreen broadleaved forest
. . 26.20 117.40 1.77* 19.1 1749 16.0 11.0 28 29 30
Castanopsis Kawakamii forest
. . . 26.83 109.75 1.73 16.8 1250 12.2 31 32 33
Chinese fir plantation
. 27.80 112.90 1.70 17.4 1431 34
Cinnamomum camphora forest
29.68 91.33 1.90 7.5 430 3.8 35 36
Poplar forest
29.83 101.88 .69 * 5.9 1600 5.6 1.8 37
Abies fabric forest 1.69
. 33.40 108. 50 1.40 7.3 1050 7.4 5.1 38 39
Quercus aliena var. acuteserrata forest
. . 33.40 108. 50 1.00 7.3 1050 3.9 3.6 38 39
Pinus tabulaeformis forest
. 34.30 108.90 1.40 7.3 614 2.8 40 41
Mixed forest
. L. 39.97 115.43 1.07 8.0 630 4.8 2.6 42 43
Quercus liaotungensts forest
40.03 115.50 0.98 8.0 600 44
Pinus tabulaeformis forest
. . 42.40 128.10 1.60 2.8 800 6.3 1.0 45 46
Korean pine-spruce-fir forest
Secondary coniferous forest 45.40 127.67 1.37" 2.7 720 9.6 2.8 47 48
16.0 55% 29 % Cco, CO,
CO, x0.69 Raich & Nadelhoffer CO, CO, 33% Bowden

30% 319% %0
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