23 8 Vol. 23,No. 8

2003 8 ACTA ECOLOGICA SINICA Aug. ,2003
1 2,1
M
(1. N s
7121005 2. . 100101)

Soil water carrying capacity of vegetation and soil desiccation in
artificial forestry and grassland in semi-arid regions of the Loess
Plateau
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Abstract: Recently., soil deterioration appeared on the Loess Plateau in the form of excessive soil drying

(G2000018605) 5
(KZCX2-411) (30230290)
:2002-08-29; :2003-03-25
(1963~), s , s s
. E-mail:zhongshenguo@sohu. com
Foundation item: the major state basic research development projects of China (No. G2000018605), Knowledge
Innovation Project of Chinese Academy of Sciences (No. KZCX2-411), and the NSFC Project(No. 30230290)
Received date:2002-08-29; Accepted date:2003-03-25
Biography: GUO Zhong-Sheng, Ph. D., Associate professor, majored in forest ecology and management. E-mail:

Zhongshenguo@sohu. com



8 : 1641

under perennial grasses and forests. Excessively dry soil influences the growth and development,
stabilization, economic and ecological benefits of plant communities, which is one of the most important
problems of vegetation rehabilitation. In this paper. the authors analyzed the relationship between soil
desiccation and drying of the root zone soil layer, developed an approach to determine the limit of root zone
drying, and considered that the main measure to control soil desiccation is to control the density and
productivity of a vegetation community which is related to the theory of the land’s carrying capacity of
vegetation. Plant water uptake and utilization mainly depends on soil water, and the soil water is related to
the precipitation. Soil water is the most important factor influencing plant growth and development in
most of the Loess Plateau. The land’s carrying capacity of vegetation in this region is mostly affected by
soil water. The term soil water carrying capacity of vegetation was developed and defined as the ability of
soil water to carry vegetation. The limit is the largest density of the vegetation community when soil water
consumption is equal to or lower than soil water supply in the root zone soil layers from which plant roots
can take and utilize water on an annual basis under modern management conditions. The authors provide
preliminary discussion of the method and the factors influencing soil water carrying capacity of vegetation,
and considered that all of the factors which influence the soil water consumption and soil water supply,
plant community growth and development and the water utilization coefficient of plant including
geography. topography. climate, vegetation type and plant development stage, will influence the level of
soil water carrying capacity of vegetation. It is important to conduct further research on soil water carrying
capacity of vegetation for forest and grassland management.
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controlling measures; the soil water carrying capacity of vegetation
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Fig. 1 The changes of soil water with depth in 16-year caragana fore land
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Fig. 2 The changes of soil water with depth in four direction and different distances
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Fig. 3 The changes of soil water with time on the soil water profile at the sample tree after infiltration
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