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stocking rates by abnormal precipitations in the desert steppe
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Abstract; Desert grassland ecosystem was significantly effected by the grazing and abnormal precipitation, resulting in the
composition and diversity of plants posed changes under the variation of precipitation and stocking rates. However, the
response mechanism of species is not yet clear in the desert steppe. In this study, the composition and diversity of plants
were investigated in the Stipa breviflora desert steppe of Inner Mongolia under different stocking rates ( CK, without grazing,
light grazing [ LG, 0.93 sheep unit hmhalf - a™' ], moderate grazing [ MG, 1.82 sheep unit hmhalf - a™' ], heavy
grazing [ HG, 2.71 sheep unit hm half - a™']) to reveal the effects of precipitation and grazing on plant communities. The
results indicated that (1) the increase of precipitation significant improved the community quantitative and diversity of

species, but has a greatly inhibitory effect on the species dominance index, (2) it also enhanced the number of species with
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different functional attributes, but reduced the Stipa breviflora summed dominance ratio (SDR) and lead to the variation of
composition and diversity of community species, and (3) the synergistic and mutually restrictive changes were found
between precipitation and stocking rates and the C3 plants and total density were major affected by the stocking rates, which
indicated the responses to stocking rates varied among species under different functional attributes. The abnormal
precipitation can affect the ecosystem process that influenced by a long-term overgrazing and has a positive effect on the

restoration of the grassland ecosystems.
Key Words: abnormal precipitation; desert steppe; stocking rate; community; species diversity
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Fig.2 Temporal variations of precipitation and temperature in 2016 and 2017
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Table 1 The « diversity index and calculation formula
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Diversity index Computational formula explanation Index meaning
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Table 2 Results of two-way ANOVA of community quantitative characteristics of four stocking rates in 2016 and 2017

£zt T3 2RI I 27 5 /0 P B
Indicators Sources of variance Type IIl quadratic sum Significance
B TR [EK i 928483.904 236.535 <0.001
Total density i 125524.253 10.659 <0.001
PxT 25449.599 2.161 0.093
BRI RR A 7K 45730.582 339.077 <0.001
Total cover/% sz 10116.843 25.004 <0.001
PxT 4367.766 10.795 <0.001
FEVE -2 v K it 8125.682 779.512 <0.001
Average height/cm Ab 3 1049.921 33.574 <0.001
PxT 195.411 6.249 <0.001
- ERI R T [k &= 1887370.135 370.593 <0.001
ANPP (g/cm?) pos:il 282614.980 18.498 <0.001
PxT 204223.545 13.367 <0.001
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Fig.3 The variance analysis of communities quantitative characteristics of four stocking rates in 2016 and 2017
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Table 3 Results of two-way ANOVA of species diversity and Stipa breviflora summed dominance ratio of four stocking rates in 2016 and 2017

izt Vg2 3 T 26°FJ5 il F M
Indicators Sources of variance Type I quadratic sum Significance
L/ STy [k it 1488.595 412.482 <0.001
Species richness index i 372.795 34.433 <0.001
PXT 46.622 4.306 <0.001
Shannon-Wiener %% FaK it 35.249 343.689 <0.001
Shannon-Wiener index Ab ¥ 18.689 60.740 <0.001
PxT 2.324 7.553 <0.001
Yoy R AL [k it 3.327 161.251 <0.001
Evenness index i 2.522 40.742 <0.001
PXT 0.368 5.949 <0.001
R AL K i 6.825 309.846 <0.001
Dominance index sz 3.470 52516 <0.001
PxT 0.480 7.257 <0.001
RS PR G [k it 6.555 503.902 <0.001
SDR of Stipa breviflora IS 3.282 84.094 <0.001
PxT 0.467 11.956 <0.001
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Fig.5 The variance analysis of species diversity and Stipa breviflora summed dominance ratio of four stocking rates in 2016 and 2017
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