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Abstract: Plant functional traits could respond to the variation of habitat and directly influenced ecosystem
function. In order to explore the underlying mechanisms of how fencing and grazing affected species coexis-
tence and community assembly, we analyzed effects of fencing and grazing on plant functional traits and

functional diversity in an alpine meadow on the Tibetan Plateau. The results showed that: (1) grazing sig-
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nificantly decreased specific leaf area and plant height at the community level. Under grazing, specific leaf
area tended to decrease for forbs at the species level, however, there was no significant difference for sed-
ges and grasses compared with fencing. (2) Leaf dry matter content was significantly negative correlated
with specific leaf area. Leal dry matter content and plant height was significantly quadratic functional cor-
relation in the grazing treatment. Plant height decreased first and then increased with the increase of leaf
dry matter content in the grazing treatment. Leaf dry matter content were lesser for grazing than that for
fencing in the case of equal specific leaf area. Plant height was lesser for grazing than that for fencing in the
case of equal leaf dry matter content. (3) Grazing decreased the average dissimilarity of traits among spe-
cies, caused traits convergence on the whole. Dissimilarity of leaf dry matter content and plant height a-
mong species was significantly lesser for grazing than that for fencing. Functional evenness significantly in-
creased, and functional divergence significantly decreased after grazing. The results indicated that different
species had different response modes to grazing and fencing treatments. Grazing decreased competition for
light among neighboring while could increase competition for soil nutrient. Soil nutrient was a key factor in
the process of community assembly driven by grazing. Therefore, the influence of grazing on species coex-
istence attributed to competition for multiple resources.

Key words: grazing; plant functional traits; functional diversity; interspecific competition; alpine meadow
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ARXT A ) i i ¥
sy Wy F ) fe Relative biomass/ % Cover/ %
No. Species Function group e [ 4+ ke [ &
Grazing Fencing Grazing Fencing
1 K& ¥ Kobresia gramini folia SG 40. 49 32.96 30 40
2 e Bl Elymus nutans GG 1. 40 9.27 3 10
3 ¥ ¥ Koeoeria cristata GG 1. 66 9. 64 4 12
4 KB RTEH Saussurea hieracioides FG 0.02 3.10 1 1
5 SR % AE Anemone trulli folia FG 1. 46 10. 30 5 5
6 WA Taraxacum mongolicum FG 1. 87 1.21 4 1
7 B &R 3% Potentilla fragarioides FG 23.05 8.45 15 3
8 5] 1 7575 5 B Ajuga ovali folia FG 5.96 3.45 5 2
9 225 Lancea tibetica FG 0.13 1. 37 1 3
10 189 Z5 b 3% Potentilla anserina FG 3.65 3.14 2 4
11 Bl SR SEAE Anemone obtusiloba FG 4.83 0. 71 12 2
12 B 5. Oxytropis ochrocephala FG 0.29 0.15 2 1
13 W Astragalus membranaceus FG 3.45 0.02 3 2
14 F W Kk Euphorbia esula FG 0. 94 1. 46 2 4
15 {4 8§ Gentianopsis paludosa FG 0.01 0.05 1 3
16 KBUE Leontopodium japonicum FG 0.24 0. 70 1 1
17 LA H Anaphalis lactea FG 0.32 0.28 2 2

. SG. WHiZ; GG, Rwid; FG. Jeii
Notes: SG. sedge; GG. graminoids; FG. forbs
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Table 2 The formula of trait dissimilarity among species and functional diversity indices
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s is the number of species; w; is the relative abundance of the [31]
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center of gravity

a; YR G 2L 2 YIRS RE S ] O Y B R
a; is the abundance of species j; z; is the distance of species j [32]
to center of gravity
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Fig. 1 Effects of fencing and grazing on plant functional traits in community level
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