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Tab. 1  Characteristics of sample plots
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Tab.2 Quantitative characteristics and species diversity indexes of communities in different sections of unstable slopes
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Fig. 1

(¢) Duozhao gully sunny slope; (d)Da’aozi gully shade slope; (e) Chajing gully sunny slope; (f) whole watershed

Important values of plant life forms in different sections of unstable slopes: (a)Dadi shady slope; (b) Xiaojianfeng sunny slope;
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Fig.2

Important values of functional groups in different sections of unstable slopes: (a)Dadi shady slope; (b) Xiaojianfeng sunny slope;

(¢) Duozhao gully sunny slope; (d)Da’aozi gully shade slope; (e)Chajing gully sunny slope; (f) whole watershed
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Plant Community and Ecosystem Carbon Stocks in the
Unstable Slopes Subjected to High-Frequency Debris Flow
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Abstract; The successional development of plant communities changes their habitat characteristics and living
conditions, playing an important role in the carbon cycle and carbon balance of terrestrial ecosystems. There is
insufficient scientific understanding of the coupling relationships between plant community change process and
carbon stock distribution, the carbon sequestration capacity and the identification of carbon source or sink in the
disaster-affected ecosystems. As a result, the influencing mechanism of changes in plant community distributing on
unstable slopes caused by disaster disturbances on ecosystem carbon stock is still poorly understood. In this study,
vegetation ecosystem on different sections ( downward as stable area, unstable area and deposition area) of unstable
slopes in different climatic regions of the Jiangjia Gully in China, were selected to investigate community
characteristics and their relationships with carbon stocks. The results showed that: (1) The number of plant
species and Margalef diversity index gradually increased with the slope downward, whereas vegetation coverage
decreased due to the lack of dominant species in the deposition area. (2) Perennials dominated in different sections

of all unstable slopes, whereas Gramineae and Compositae distributed widely but dominated only in dry-hot valley
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region. On all slopes, from top (stable area) to bottom ( deposition area), the important values of plants in the
whole watershed showed as follows: annual plants and Compositae increased; perennial plants and Gramineae
increased first and then decreased; and other families decreased first and then increased. (3) Among all slopes,
vegetation carbon stock in stable area was significantly higher than that in unstable area and deposition area (P <
0.05). Except Duozhaogou sunny slope, soil carbon and ecosystem stocks of all slopes were significantly higher in
stable area than in deposition area (P <0.05). (4) Vegetation coverage and litter biomass were significantly
positively correlated with ecosystem carbon stocks (P <0.05), whereas the important value of annual herbs was
significantly negatively correlated with ecosystem carbon stocks (P <0.01), indicating that the carbon
sequestration capacity of vegetation communities in stable area with high vegetation coverage and less disturbance
was higher than that in deposition area. The results revealed the effects of community structure and diversity of
vegetation on ecosystem carbon stocks on unstable slopes, which could provide reference for the allocation of
vegetation measures, ecological restoration and carbon sequestration management in mountainous disaster prone

area.

Key words: community characteristics; carbon stocks; unstable slope; section; plant diversity; the Jiangjia Gully



