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Application of the equilibrium and non-equilibrium ecology to the dynamics of

the steppe grazing system in Xilin River Basin, Inner Mongolia

XIONG Xiao-Gang, HAN Xing-Guo, CHEN Quan-Sheng, MI Xiang-Cheng  (Laboratory of Quantitative Vegetation
Ecology. Institute of Botany. Chinese Academy of Sciences, Beijing 100093, China). Acta Ecologica Sinica»2004,24(10) : 2165~ 2170.
Abstract: To understand the complexity and stability in grazing systems. the equilibrium and non-equilibrium ecology theory
have been developed. The equilibrium ecology theory postulates that, once disturbance has occurred in a system, the system
state either returns to its former equilibrium or equilibrates within a new domain of attraction. Clements-Duksterhuis
succession theory, from the equilibrium ecology, has provided one basic paradigm for the research on the dynamics of the
steppe grazing systems in Xinlin River Basin, Inner Mongolia. Although this theory has been verified to fit for the dynamics of
no heavily degraded steppe grazing systems. it could not give the reasonable explanation for the dynamics of heavily degraded
steppe grazing systems in this region. Many grazing systems are substantiated to follow the non-equilibrium dynamics. The
non-equilibrium ecology theory presumes that a steady state is never achieved, in these systems it would seem that abiotic
variables have an overriding influence on vegetation dynamics and hence also on herbivore populations. The State and
Transition Models, based on the non-equilibrium ecology theory. could well document the dynamics of the heavily degraded
steppe grazing systems, since it could explain the breakdown and the thicketization of steppe ecosystems under overgrazing.
Considering the widespread occurrence of the heavily degraded steppe. researches in the future should be combined more with

the non-equilibrium ecology in Xinlin River Basin, Inner Mongolia. In addition, the restoration of heavily degraded grazing
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system, especially the rehabilitation of thicketization steppe. should be guided by this theory in this region.

Key words :degraded steppe; State and Transition Models; thicketization
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1
Fig.1 The dynamics paradigm of the steppe grazing system of Xilin River Basin
(D Pristine steppe community; ) Steppe community under the relatively light grazing; ) Steppe community under the medium grazing; @)
Steppe community under the relatively heavy grazing; (5) Steppe community under overgrazing; ©) Weak thicketization of steppe; (7)

p

Threshold 1; ® Strong thicketization of steppe; (9 Threshold 2; (0 Breakdown of steppe community structure; () Formation of

thicketization-steppe community; (2 Applicability of the equilibrium ecology theory; (3 Applicability of the non-equilibrium ecology theory

, L2
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