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The topography heterogeneity of Fagus engleriana-Cyclobalanopsis oxyodon

community in Shennong jia region
ZHANG Mi'?, XIONG Gao-Ming', CHEN Zhi-Gang', FAN Da-Yong', XIE Zong-Qiang'" (1. Laboratory of

Quantitative Vegetation Ecology, Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China; 2. Graduate School of Chinese
Academy of Sciences,Beijing 100039,China) . Acta Ecologica Sinica,2004,24(12) :2686—~2692.

Abstract ; Micro-site heterogeneity was one of the important mechanisms of maintaining species diversity in plant community.
Topography as a source of heterogeneity did not receive enough attention. In this paper, a terrain surface of 0. 96 hm®. was
simulated using Data Elevation Model (DEM) to analysis how landform influences community structure in small scale.

The research site was located in Shengnongjia area of Hubei Province (31°19'4"N, 110°29'44"E). This area is at
transitional zone from middle to northern subtrépics, and was one of biodiversity hotspots of China. A permanent forest plot
was established in 2001, which was dominated by Fagus engleriana and Cyclobalanopsis oxyodon. Based on plot marks,
topographic data were collected from 425 sample points.

A DEM was built using interpolation method, and its precision was 0. 4m in elevation. The slope and aspect driven from
DEM showed strong heterogeneity. The slope varied from 18. 2° to 74. 6°, with aspects varied from south, to southwest and
southeast.

Semivariance analysis was used to measure the heterogeneity scale. The range and nugget variance of semivariograms of

slope and aspect were 285.8, 280.5, 21.8, and 498, respectively. The high value of nugget variance indicated that the
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influence of topographic in the small scale could not be ignorant. The heterogeneity scale of the species composition was 6. 10.

Twenty four species were chosen to calculate correlation coefficient between slope, aspect and position. The topographic
adaptation of these species was different, for example Fagus engleriana was positively associated with slope, and Sorbus
alnifolia was positively associated with aspect -and so on. According to their respect to topography, these species were
classified into six groups using hierarchical cluster analysis.

The variance scale of species was different strongly from that of topographic factors. This indicated that the topography
was not the only factor influencing species distribution in the community. Seed distributions, inter-species and intra-species
competition, the disturbance of tree-fall gap and other heterogeneity factors might all give the contribution to the community
patterns. On the other hand, the high value of nugget variance of slope and aspect, and different adaptation of the species to
the topography indicated that topography does influence on the patterns of plant community.

Key words :topographic factors; Shennongjia; Fagus engleriana; heterogeneity
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Fig. 2

54°, 4 YT & 54~64°, 5 B 5 64~74° The slope of sample

1 was from 24 to 34 degree; sample 2 was from 34 to 44 degree;
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aspect distribution map of 0.
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The slope of rank 1 was from M302 to M349 degree;

rank 2 was from M255 to M302 degree; rank 3 was from M209 to

sample 3 was from 44 to 54 degree; sample 4 was from 54 to 64

M255 degree
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Fig.4 The hierarchical cluster map for the adaptation of the main tree species to the topographic factors in the community
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