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Effects of slope categories of differing aspect and position on plant community
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Abstract: This research investigated the effects of slope categories defined by slope aspect (shady, semi-shady and
semi-sunny slope) and slope position (upper, middle and lower position) on the diversity of alpine shrub community
in Qilian Mountains, so as to provide a scientific basis for accurate zoning and management or utilization of alpine
shrub vegetation in this region. For the above-mentioned slope categories, the community composition and
structure, light intensity, and soil physicochemical characteristics of alpine shrubland were systematically measured,
a piecewise structural equation model was used to analyze processes influencing shrub community diversity, and path

coefficients of slope aspect and position effects were determined. The results showed that the height, cover,
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aboveground and belowground biomass of herb and shrub were highest at the lower slope position (P<Z0.05), while
the B diversity was highest on the shady slope and lowest on semi-sunny slope (P<C0.05). Shannon— Wiener
diversity index, richness index and Pielou evenness index of herb, shrub and community decreased from the lower
slope position to upper slope position. The light intensity and soil physicochemical characteristics were significantly
higher at the lower slope position than at the upper slope position. The piecewise structural equation model showed
that slope aspect and slope position affected the diversity of herbs mainly through factors such as light intensity and
soil organic matter content, while they affected the diversity of shrubs mainly through factors such as light intensity,
soil water content and soil available nitrogen content. For the smaller scale topographic variation investigated, slope
aspect and slope position affected the distribution pattern of plant community diversity mainly through factors such as
light intensity, soil water content, soil organic matter content and available nitrogen content. Therefore, when
collecting data for precise zoning and to plan ecological restoration of degraded grassland in alpine shrubland, it is
important to consider the change of plant community microhabitat conditions and the variation of vegetation
distribution patterns which are induced by slope aspects and positions arising from small-scale topographic variation.
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Table 1 Characteristics of plant communities in different slope aspects and positions
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(cm)
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(cm)

1442.47+30. 13b
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B35
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83.75+0.85a 223.7549.01b
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Shady slope
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Different lowercase letters indicate significant differences among different slope positions of the same slope aspect (P<C0. 05).
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