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Spatial heterogeneity of the north slope’s plant communities in the mountain

desert grassland of the arid region
SHANG Zhan-Huan'?, YAO Ai—XingZ, LONG Rui-Jun'?*" (1. Faculty of Grassland Science. Gansu Agricultural

University, Lanzhou 730070 Chinas 2. Institute of Grassland Science, Ningxia University, Yinchuan 750021 China; 3. Northwest Institute of
Plateau Biology. Chinese Academy of Sciences, Xining 810008, China). Acta Ecologica Sinica.2005,25(2):312~318.

Abstract: The spatial heterogeneity of ecology lies in its ubiquity as a feature of ecosystem. It has drawn more attentions in the
research of ecosystem processes in recent years. The arid mountainous regions of northwest parts of China are considered as
the sensitive ecological zones to affect environment of China. However, the ecosystem functions of those areas have been
adversely affected by some reasonless activities of mankind, such as overgrazing, mining and digging up the roots of herbs etc.
Therefore, a better understanding of the hierarchical structure of the ecosystem, particularly in its heterogeneity is necessary
to learn the arid mountainous ecosystem functions as a whole. The study was conducted at the Xiangshan mountain, Zhongwei
County, Ningxia Hui Autonomous Region (37°15' N, 105°31" E). It has a typical continental climate, with a stronger sunshine
and a shorter growing period of native vegetations. The altitude ranges from 1300 to 2100m. The types of vegetations are
mainly desert-rangeland and semi-desert-rangeland i. e. Caragana roborovskyi, Lagochilus ilicifolius, Convolvulus
tragacanthoides, Stipa bungean, Heterapappus altaicus. Artemisia ordossica, Artemisia frigida. Where a special goat-
Zhongwei goat is found who produces a kind of valuable fur. The three 100 m long sampling lines were selected along the north
slope of the mountain from the bottom to the top. The total of 100 plots (Im X 1m) were measured on each sampling line. The
number of plant species, species density and coverage of every plot were investigated. Base on the principle of geostatistics,
three independent variables including Shannon-Wiener index (), coverage, axes of DCA (Detrended Corresporndence

Analysis), were employed to examine characteristic of spatial heterogeneity of the arid mountain by using the semi-variance
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function and the fractal dimension methods. The result showed that in the whole large scales of the north slope the spatial
heterogeneity of vegetation pattern was less obvious than what was shown in the small scales. Thus a scale-dependent was
reflected in the small scales . The spatial pattern of herbage community and brushwood community was different. Moreover,
their variation trends were also different depend on the scales size. The spatial pattern of plant communities was adversely
affected greatly by overgrazing disturbance in the arid mountains. The grazing activities and speckle spatial pattern of the
habitat led to the complex of the community diversity and spatial heterogeneity in the mountains. The spatial variations of
herbage community diversity showed a periodical fluctuation in several scales of 7m or 8m, 11m or 12m, 16 or 17m. The
variation breadth ranged from 6m~ 7m, which was similar to the trend of density variation of the grazing-path. Thus the
periodical variation of the herbage community diversity would be caused by variations of the grazing-path density from the
bottom to the half way up the mountain. The grazing-path impact was an important factor that led to the community spatial
pattern to be periodic oscillation. So it would be necessary to study further in the future to discuss the relationship between the
grazing-path impact and the periodic fluctuation of the pattern of community. The trend of the brushwood community spatial
variation was not obvious compared to the herbage community, this would be explained by these two reasons : (1) The plot
area (Im?) investigated was smaller in the brushwood community, which would not reflect characteristics of the community
diversity; (2) The spatial variation of brushwood community diversity was resulted from speckle pattern of habitats. The data
from the first axis of the detrended correspondence analysis (DCA) indicated that community spatial patterns were influenced
by many factors. The semi-variance variation of the second axis of DCA has shown a periodical fluctuation. Therefore, intensity
grazing disturbance was a driving force to form the spatial heterogeneity of the ecological structure. This activity was also a
main factor that was able to eliminate community primal spatial patterns corresponding to different grads of environments., i.e.
temperature, elevation., landscape etc. conversely many ecological processes were influenced severely by community diversity
patterns in the arid mountainous ecosystem.
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Fig.5 The Semivarogram base on the cover was regionalized variables in the herbage community (a) and the brushwood community (b)

1
Table 1 The density of grazing path in the herbage community of the hill slope

Scale 1~6m 6~12m 12~18m 18~30m 30~50m

Density (m/m) 0.15 0. 25 0. 35 0.4 0.5
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