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Effects of grazing patterns on grasshopper community biodiversity
and its mechanism on the alpine meadow
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Abstract: To understand the effect of grazing patterns on grasshopper communities and its mechanism,
the characteristics of plant community, composition and number of grasshopper community were inves-
tigated. The grasshopper community biodiversity was calculated; redundancy analysis was performed to
analyze the relationships between plant and grasshopper communities during the periods of yak, sheep,
yak-sheep grazing and rest grazing, and the structural equation models were constructed to reveal the
pathway of grazing patterns influencing grasshopper community. The results showed that, compared
with rest grazing, the yak, sheep, yak-sheep grazing patterns significantly changed the height, coverage
of plant community and forage grass height but did not change the biodiversity. A total of 13 species of
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grasshoppers were caught during the study period. The biological indicator species of alpine meadow

were different under different grazing patterns. Compared with rest from grazing, the yak, sheep and

yak-sheep grazing patterns significantly affected the grasshopper community indices: Shannon-Wiener
index 0.36, 0.35 and 0.29, Simpson dominance 0.45, 0.45 and 0.35, and Pielou evenness 0.33, 0.33 and
0.24, respectively. The plant community height, coverage and forage grass height had negative correla-

tions with Angaracris barabensis, A. rhodopa and Bryodema miramae, and had a positive correlation

with Chorthippus dubius. The structural equation modeling showed that the indirect effect of plant com-

munity height on grasshopper community was the main way influencing the structure of grasshopper

community by grazing patterns in alpine grasslands.
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Table 1 Composition, density, proportion and indval values of grasshoppers in different grazing patterns on the alpine meadow
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Table 2 Biodiversity characteristics of grasshoppers in different grazing patterns on the alpine meadow
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. . Shannon-Wiener  Pielou evenness  Simpson dominance NI

Grazing pattern Species . . . Density/(3k/m?)

index index index

A Yak grazing 2.92+0.23 ab 0.36+0.02 b 0.33+£0.04 b 0.45+0.04 b 3.50+0.69 b
U Sheep grazing 3.36+0.32 a 0.35+0.03 b 0.33+0.05 b 0.45+0.03 b 5.22+135a
IR B U Yak-sheep grazing 3.67+0.26 a 0.29+0.02 ¢ 0.24+0.04 b 0.35+£0.03 ¢ 3.86+0.85 b
{K4K Rest grazing 2.58+0.28 b 0.44+0.03 a 0.50+0.06 a 0.59+0.05 a 3.22+1.11Db

PR S B AR R . RIS R)ING TR R4 LSD KBS 7E P<0.05 /K 22 7 .3 . Data are mean+SE. Differ-

ent lowercase letters in the same column indicate significant difference at P<0.05 level by LSD test.
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Fig. 2 Principal response curves of grasshopper community
structure in different grazing patterns on the alpine meadow at

different sampling times
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Fig. 3 Redundancy analysis of grasshopper community composition and plant community structure characteristics

in different grazing patterns on the alpine meadow
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Fig. 4 Effect pathways of different grazing patterns on grasshopper community biodiversity on the alpine meadow

based on structural equation modeling
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