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A review of research progress and future prospective of forest soil carbon stock

and soil carbon process in China
LIU Shirong" ", WANG Hui ', LUAN Junwei

1 Key Laboratory of Forest Ecology and Environment, China's State Forestry Administration , Institute of Forest Ecology, Environment and Protection, Chinese
Academy of Forestry ,Bejing 100091, China
2 Institute of Wetland Research., Chinese Academy of Forestry, Betjing 100091, China

Abstract; Forests, as a principal component of terrestrial ecosystems, are the largest carbon (C) pool and C sink. The
extensive studies over the past decade indicate soil subsystem plays an important role in regulating forest ecosystem C
cycling and mitigating global climate change. However, the scientific estimations of forest soil C stock and variability are
inadequate, and the understanding of the key C processes and mechanism underlying soil C stability is still limited, due to
the diversity of forest types, the complexity of forest structure and the temporal and spatial dynamic variations of responses of
forests to disturbances and environmental changes. In this paper, we synthesize findings from published studies in recent ten
years on forest soil C stock and soil C process in China, including soil C stocks in different forests, soil C chemical
stability, soil respiration and its portioning components in association with underlying mechanisms, and impacts of climate
changes and land use change on soil C processes, etc. The research progress of key scientific issues related to soil C
processes and the principal unresolved issues are explored. We also discuss the future development of forest soil C research
in China in view of the global perspective. The review is expect to provide scientific contributions for understanding forest
soil C sequestration potential and for developing adaptation measures in forest management based on the current forest soil C

research progress in China.
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Table 1 Impacts of disturbance types on forest soil respiration and Q,, in China
Tk b3 75 2 H AR a2 181/ 0 22 30k
Disturbance Treatment Sites Forest types Soil respiration 10 References
- . ZARNT
1% Clear cut X R Eﬁﬁ AT ijingh:iia 2.42 [28]
FrHF Y
lanceolata
cgeetl) 1.42
Ak be N 27 AR
il 2 =0 — 2|1
Clear up & burning Xif et = AT H 86.1—367.9 mg m2h 2.1 [72]
Exed 62.2—211.7 mg m~2h™"! 1.3
K% 42.6—150 mg m~2h~! 1.1
JHVE P AL 2 KU K BRUE E K
if BE k2, A -21,-1
Litter management payiist A AR N T AR 180.9 mg m2h 2.26 [71]
LRI 159.2 mg m~2h™! 2.39
pikilb 2] 216.8 mg m~2h~' 2.43
P& b 3 Kb KRG E %% BREMATA
anic] 21 -1
Litter management X8 Fod (N Pinus massonian 234.97 mg m~h 2.1 [73]
LBRIATEY 175.18 mg m~2h~! 2.16
BImPE E) 310.36 mg m2h™! 2.56
PRV P AL 2 RAEMO KAWE 0 (Larix
if BE e 2eql
Litter management X L] amelinii) J T A 2.20 pmol-ms 2.33 [74]
NS 1.18 pmol-m s 2.22
JURPRY L)
il Fertilizer papitst AL ML 5 Fraxinus 2.45 [75]
JLth .
mandshuric
AL WA 2.47
AN
i “ m - 3.05
Larix gmelinit
T AE WA 3.02
Z UK Nitrogen deposition %I BTGB IX ETT.IU\IM\ (5.85£0.43) 1 C+hm™a™! [76]
Pleioblastus amarus
KA 5 (6.48+0.71) t C-hm™%a™'
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Tk b BTy HbS ARRAAY T 0 S 3Rk
Disturbance Treatment Sites Forest types Soil respiration 10 References
A 15 (6.84+0.57) t C-hm™a~!
A 30 (7.62+0.55) t C-hm™%a™'
N i1
Z L% Nitrogen deposition X 1 AEPTHFRIX il L 3.94 [77]
Betula luminifera
LA i R 27. 60% .19
KA S ot R A 27. 60% 3
PR 1S Ho it BRI 35. 90% 2.69
A 30 ot HEAIL 47. 7% 2.41
g . . W IE R
A TR Nitrogen deposition X iR JEI bk W % vt (339.50+16.85) mg-m >h~! 2.53 [78]
A S (310.62%43.96) mg-m>h™' 3.22
A 10 (306.43+15.33) mg-m~2-h"~! 2. 64
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