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Carbon dynamic of a tropical forest succession series in Southwest China

BU Qiaoli"* ", TAN Zhenghong®, ZHANG Yiping’
1 Foshan Meteorological Service, Foshan 528000, China

2 Chinese Academy of Sciences Key Laboratory Tropical Forest Ecology, Xishuangbanna Tropical Botanical Garden ,Kunming 650223, China

Abstract; The destruction of tropical forests is a global problem. After being felled, burned and farmed for a short time, the
forest coverage of Xishuangbanna in China has been gradually reduced and replaced by a large area of secondary forests in
different succession states. However, the changes of carbon stock and carbon balance in secondary forests succession have
been rarely studied. In order to further reveal the tropical forest succession for the influence of carbon accumulation in
Southwest China,and to formulate a more scientific management measures for tropical forest management, taking tropical
forest with compllicated structure, biodiversity and huge biomass as the research object, and using the measured data of
three tropical secondary forest samples, the change of carbon reserve, net carbon accumulation, dead carbon loss, carbon
sequestration, and other carbon dynamics of tropical secondary forest in different succession states were discussed. The
results indicated that; * 1) In the process of forest succession, the distribution frequency of forest diameter at breast height
(DBH) gradually develops from the near-normal distribution to the skewness distribution of footpath, that is, with the
progress of forest succession, the proportion of footpath trees became higher and higher. (2) The tropical secondary forests
played an important role in carbon sequestration. (3) Small disturbances affected the carbon dynamics of the forest. Large
disturbances, such as fire and logging, would lead to secondary succession of forests, with irreversible changes in the
carbon dynamics of forests. (4) Drought events were the causes that affected the seasonal and inter-annual dynamics of

litters, and were also an important factor affecting the carbon balance on a short time scale. (5) Large trees should be well
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studied for its significant important role in forest carbon balance.

Key Words: succession; stand age; carbon sink; litterfall ; forest growth
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Table 1 Basic information about three research plots
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N Stand aze/ Density/ Elevation/ Diameter at breast Si Mean Heicht /
o and agera (#k/hm?) evationsm height( DBH) /cm e can Helght 7m
1 200.00 2606.00 560.00 8.43 100 mx50 m 6.42
2 40.00 2452.00 560.00 6.57 50 mx50 m 5.09
3 50.00 2832.00 610.00 6.78 50 mx50 m 5.62
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R2 R 2FAREMERE 2003—2007 FZ EHER
Table 2 Change in tree biomass during 2003—2007 in site 2

"R 2<D<10/ 10<D<35/ 35<D<60/ >60/ Mt
Size class (D) (1C/hm?) (tC/hm?) (1C/hm?) (1C/hm?) Total
T Recruitment 0.063 0.734 0.963 1.048 2.807
H K Growth 1.484 2.651 3.230 4.421 11.758
BET- Mortality -1.125 -2.425 -7.177 -10.922 -21.648
B EK Outgrowth -0.734 -0.963 -1.048 0.000 -2.744
HHEK Net -0.312 -0.003 -4.032 -5.453 -9.800

®3I HR3IFAREYERE 2003—2007 FZ HHEL
Table 3 Change in tree biomass during 2003—2007 in site 3

7Y 2<D<10/ 10<D<35/ 35<D<60/ >60/ it
Size class(D) (tC/hm?) (1C/hm?) (tC/hm?) (tC/hm?) Total
3B Recruitment 0.003 0.174 2.135 2.073 4.386
A% Growth 1.198 2.304 5.367 6.788 15.658
BET™ Mortality -0.626 -1.454 -4.540 0.000 -6.621
B AAK Outgrowth -0.174 -2.135 -2.073 0.000 -4.382
HH K Net 0.402 -1.112 0.889 8.861 9.040
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Fig.4 The monthly variation of litterfall production in two secondary tropical forests in Xishuangbanna
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