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The effect of plateau pika disturbance on plant community diversity and stability in

an alpine meadow
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Abstract: Plant community diversity and functional redundancy are useful vegetation characteristics to consider
when evaluating the community stability. A field survey was carried out to determine the disturbance effects of
plateau pika on plant community diversity, functional diversity, functional redundancy and community stability
of an alpine meadow. It was found that plateau pika disturbance increased plant species richness, functional di-
versity and functional redundancy, and decreased the plant diversity index, evenness index and community sta-
bility. In disturbed areas, plant species diversity, plant species richness, functional redundancy and community
stability initially increased and then later decreased with increasing the plateau pika disturbance intensity.
These results suggest that research into the effect of plateau pika disturbance on the plant community diversity
and stability should consider not only the disturbance, but also the intensity of the disturbance.
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Table 1 Types of plant functional traits

L ReFHIE A Y A ) Ty B AR S B K R AE B ok IR

Functional traits Variable type Types of functional traits and characteristics assignment Acquisition methods
2 3% 28 Functional group £ Nominal — RE Grass(1), 7 Sedge(2) , GRHEY Legume(3) , 2447 Forbs(4) 25 i) ¥k} Resourcing!?8)
A 3G A Life cycle 2K Nominal — Z4E/E Perennial(1) , —4FE8{ W 4E 4 Annual or biennial(2) ¥ %) %5 #l Resourcing 28
A Leal surface type #FK Nominal  J&# Smooth(1) , E.F Trichous (2) , B #i| Prickles(3) 27 %) %5 #l Resourcing 28
f£#5 77 2, Pollination £ Nominal X Anemophily(1) , H## Entomophily(2) ¥ %) %5 #l Resourcing 28
[ & 2 Nitrogen fixing type ##% Nominal  [# % Nitrogen fixation(1) , A [l % Non-nitrogen fixation(2) 25 5% %5 Bl Resourcing! %)
%5 753 Reproductive mode £k Nominal = %5l Vegetative reproduction(1) ., 45 P Z5H Sexual reproduction(2) 2 il % ¥} Resourcing!?®
AW Flowering period ${d Ordinal 25 %) %5 #l Resourcing 28
¥R Height B Ordinal S HLPH A Field survey
Y Z % Abundance BUH Ordinal — — FHL A Field survey
Pyfh 3B Cover BUH Ordinal — — L HL A Field survey

AW DI RERRAE SR AR (1) L (2) L (3) (D) FR & A T RE AR 14 X 3145 5, /8 T FDiversity S 5E 4 Fh D 8 2 £8 Rao’s REL,
Note: Types of functional traits and characteristics assignment (1), (2), (3), (4) represent different symbols and in order to calculates Rao’s in-

dex coefficient of species functional diversity by FDiversity.
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Fig. 1 Effect of plateau pika disturbance on species diversity in alpine meadow
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Fig. 2 The species diversity under different disturbance intensities of plateau pika
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Fig. 3 Effect of plateau pika disturbance on functional diversity and

functional redundancy in alpine meadow
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Fig. 4 The functional diversity and functional redundancy under different disturbance intensities of plateau pika
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Fig.5 The effect of plateau pika disturbance on community stability and its variation under different disturbance intensities
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Table 2 Correlation coefficients of species diversity and community stability under plateau pika disturbance

RN ZREVETR R Fr R B o) 6 Rao’s 1%k I fi& U4 Functional
Analysis item Diversity index ( H) Richness index (S) Evenness index (J) Rao’s index (Q) redundancy (FR)
F & E L Richness index (S) 0.846 ™" *
5] BE48 4 Evenness index () —0. 300 —0. 444
Rao’s $§#k Rao’s index (Q) 0.252 0.212 —0.375
I HE T4 Functional redundancy (FR) 0.827" " 0.653" 0.021 0. 049
Y BEPS a5 E Community stability 0.549 0.642" 0. 050 —0.233 0.715"

TE % "FRIRAE 0. 01 7K GOt 25 DG . % "SRR AE 0. 05 7K COUIN > 5 25 A1 G T v A8 A 1 R 1Y B 185 5 2 5 B 8 ) 80 I 5

Note:“ * * ” correlation is significant at 0. 01 level, * * ” correlation is significant at 0. 05 level, reciprocal of the distance from the stable point was

used as community stability value in this operation.
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