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Abstract: How to explain the causations of the diversity and the rarity, and how to measure the relations reasonably
between the species diversity and the community stability are still the controversial problems in the community ecology.
MacArthur contributed the factors affecting community stability to the species abundance and the interactions inside the
community. In 1990s, researchers including Doak put forward that the community population capacity and the maintain
mechanism are the crucial factors influencing the community stability. At the same time, great advances had been achieved
in the study on the structure and the maintain mechanism of the community. In 2001, Hubbell and other ecologists
introduced a new neutral theory ( Unified Neutral Theory of Biodiversity and Biogeography) to explain the species co-
existing in community ; this theory provided a new quantifiable way to measure the relations between the species diversity

and the community stability. This paper analyzed the dynamics model of the species abundance in local community

EEME : B K E ST R R TTRI (973 71HR)) $EBh I H (2006CB100204) 5 [HZK“ +—F” BHEL SR BE B H ( 2006BAD10A14) ; ZFFH
B ITRAIF R L4 ¥ BT H (08C0071)

%5 H #A:2009-03-12; 1&1T H#:2009-05-18

* W ifAE#H Corresponding author. E-mail ; Lizhengyue@ 263. net

http ://www. ecologica. cn



6 3 KB S N BRI T RIS W R R AR E 1 1557

according to Hubbell’s neutral theory based on the neutral hypothesis of the community theory, concluded that the ecological
quantify relations between the species diversity and the community stability in neutral theory. Firstly, the time to extinction
or mono-dominance of the species is positively related with the community size and the relative species abundance in the
isolated local community from meta-community. Thus, the time to extinction or mono-dominance of the species in the local
community will be prolonged and the community stability will be improved when the community diversity increased.
Secondly, in the local community that open to immigration from the meta-community, the expected abundance of an
arbitrary species is positively related with the local community size and its relative species abundance in the meta-
community. So the species extinction in the meta-community will provoke the extinction of the same species in local
community and finally will reduce the community diversity. The abundance variance is related with the local community
size, immigration, and the relative species abundance in the meta-community. So, the community stability will be improved
with the decrease of the abundance variance while the ecology isolation is weakened or the community diversity is increased.
Therefore, species diversity of the meta-community is one of the factors affecting the species diversity of the local
community, the decrease of the ecology isolation and the increase of the species diversity are factors affecting the community

stability.
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Markov Chain
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