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Abstract This study aimed to clarify altitudinal patterns of plant diversity and grazing intensity, as well as the
key influencing factors in the subalpine - alpine meadow of western Sichuan Province, and to further provide a
scientific basis to formulate policies for regional economic development and ecological protection. The study
was set up in Yajiageng valley, northeastern slope of Mt. Gongga, western Sichuan Province. Seven subalpine-
and alpine meadow sites spanning 3 000 m to 4 400 m a.s.l. were selected as the research target, wire cages
were employed to simulate fences to exclude grazing, and unfenced areas were used as the control. Plant
species composition and structure were surveyed and above-ground biomass was harvested monthly at the
species level. Soil samples were collected to measure soil properties including soil organic matter (SOM), total
nitrogen (TN), total phosphorus (TP), available nitrogen (AN), and available phosphorus (AP) concentrations.
Results showed that the Shannon-Wiener diversity index increased but the Pielou evenness index decreased
with elevation, and species richness index presented an obvious unimodal pattern with the peak at 3 850 m a.s.l.
Grazing intensity decreased with elevation, and actual carrying capacity in the study area was greatly lower
than the theoretical carrying capacity. In the study region, AN and TP concentrations in the top soil (as abiotic
factors), and not grazing disturbance, may mainly affect plant diversity patterns along elevation gradients. These
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results suggest that additional nitrogen input in surface soils could be helpful to maintain plant diversity in the
subalpine- and alpine meadows, and the surplus carrying will capacity allow the expansion and development of
animal husbandry, which can improve the income of local herdsmen.
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Table 1 Location of the experimental sample points
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4166 E fg;?g;‘,g%;, 15.390 298.340
4300 N fg;?gg,ffg;; 10.700 282.293
4400 eI a0 8.933 2362.626

E 102°00'15.56"

TN: Total nitrogen; TP: Total phosphorus.
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Fig. 1 The characteristics of diversity index from altitude 3 000 m to 4 400 m.
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