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Effect of plateau pika disturbance on the beta diversity of plant species and

functional traits in alpine meadows
LI Jie, SUN Wentao, PANG Xiaopan, XU Xueting, YANG Huan, GUO Zhenggang "

State Key Laboratory of Herbage Improvement and Grassland Agro—ecosystems, College of Pastoral Agriculture Science and Technology, Lanzhou University,

Lanzhou 730020, China

Abstract: This study employs the synchronized multi-point field sampling to investigate the influence of plateau pika
disturbance on the beta diversity of plant species and functional traits in alpine meadows. We identify the pathways of
change in the beta diversity of both species and functional traits under plateau pika disturbance, and outline strategies for
maintaining plant diversity in alpine meadows, within regions disturbed by plateau pikas based on plant species diversity
and functional trait diversity. The results demonstrate that the plateau pika disturbance significantly decreases the similarity
of plant species by 28.1% and functional trait similarity by 28.7%. Although plateau pika disturbance does not alter the
pathways of change in species and functional trait beta diversity and does not have a significant impact on the nestedness
component of species and functional traits, the disturbance significantly reduces the proportion of turnover components in
both plant species and functional traits by 36.6% and 34.3% , respectively. Within regions disturbed by plateau pikas, the

variation in species beta diversity in alpine meadow plants is largely attributed to turnover (turnover accounts for 81.4% ;
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nestedness accounts for 18.6%). In contrast, the change in functional trait beta diversity is predominantly driven by
nestedness ( nestedness accounts for 64.9% ; turnover accounts for 35.1% ). Consequently, for the designated plateau pika
disturbance zones, it is necessary to protect all plateau pika habitats within these regions ( multi-site protection) to achieve
the goal of maintaining plant species diversity. Meanwhile, maintaining a high level of plant functional diversity can be

achieved by emphasizing on protecting sites within the region that are rich in plant functional traits.

Key Words: alpine meadow; functional beta diversity; disturbance; species turnover; principal component analysis
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Fig.1 The sampling sites and the conditions of alpine meadows within the Qinghai-Tibetan Plateau, China, including those both in the

absence and presence of plateau pika populations
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Table 1 The basic climatic characteristics of study sites

SABEFHE Climatic characteristics JLFn 342 fixeith % K]/ =3 IR
4% Elevation/m 3750 3450 3505 3468 3265 3200
[ & Precipitation/mm 400 448 653 420 502 520
A4S Annual average temperature/ C 4.1 1.5 4.9 2.1 0.9 0.8
A H HEAF 4L Annual hours of sunshine/h 3037 2890 2358 2908 2358 2450
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Fig.2 Experimental design schematic diagram
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Fig.3 The k-means cluster analysis of plant community in alpine meadow
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Fig.4 Effects of disturbance by plateau pika on plant species beta diversity
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Fig.5 Effects of disturbance by plateau pika on plant functional beta diversity
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Table 2 The pathway of the change of beta diversity induced by plateau pika disturbance in alpine meadows

YR beta ZHENE HBEMAR beta ZHEME:
Species beta diversity Functional beta diversity
F-H1H i 22 F-HMH Tt O 22

JE%% Turnover 0.3576 0.2168 0.1320 0.1086
AN} % Relative turnover 75.42% 0.2199 30.95% 0.2048
{#t 25 Nestedness 0.0818 0.0598 0.2440 0.0360
AHXHXE Relative nestedness 24.58% 0.2199 69.05% 0.2048
SAHS M Sgrensen index 0.4394 0.1765 0.3760 0.1038
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&, — 7 T 2 WA A T BE MR AE P b ] 1) 22 S AR RSN AY™7  5 — T AT R Fhy s S S fa) A A0 R 9 1) )
REMEIR R I HEAC TR 1 | 28 A B ik VB I e F A 3] 25 BEVR I U R D RE IR LB AR L, 6 D e MR ZE AR R
25 [HFE N AFTETUAR

e R T T FE RS A R R 2, FUAR R I S RS T T WA beta Z2FEIEDR
N REVE AU RRARR , 326 2% b T i it B A R B 7 2 (B A B) B A 205, T LASE A JE i F1 BRIRE | 07 43
Fe LA PEREVER B 5 RS Y BARSET7 (3R 3) M MIAR s ) S B, ACES AR D RV R B DR R e L
JEERAR AT, MR beta ZHEIERY 52 4103 B RRAT, 2R BT Wb Jo) e o ven Dt B0 T D0 B AT BEURR AR Mg 7, 32
PR g e JA B AR P S R A ORI S AT R 0 T DA R BI85 2 M A A 0 2 7 TD i i D L e 288 £ LA
B A3 PR 2 AT R R 5 AR AR ARAT B B AR AR N e VR I £
REME P AR, AT K 0 g it Bl G I x sy S s ) W etk S I W 3 52, 3R B ) A A Bt R 0 v D B B
M o7 AR, 35 TR X R Y R S A SR — B X RT R e FE ) SR IR R R R R
E MW I FEREA K, AN RMTE S R A T, TIEsh Y 4w A B A8k, BARSR I e 5t
BRI FT AR ool T R e i R g 0 sk A S R R T AR S RS N 2 4
A B IO - T IR 45 AL TR R/ N U R S TR e FE ) B L P AL
FEENAE P P Y N TE IR, SRS T T S FE R A W beta ZHEPE LA 5S35,
Wt I v B A T 0 DXl A ) FE R A R A R R SR SR TR AL, TR (T B R M Rh g R
AL T A E R AR A P Fh A B A e R

R, R SR T i FE R A A A Y D MR beta ZHEIERRAR , HE 75 DI REAHUEREAR . X2
AR I SRR A T R A R FE R AL R P A el P AR (8] 5 S R I B, e ] DI [ 5
FHRIE LA IS BB A R R e G54, BT N R D RE AR AE 22 S AR Ree 7 i R B T, I
RAF PRV (] ) 1 5C 32 FRR R 23 8] 73 A RR AR AR T 1, 4 R 5 4 35 S e 2R B fi ) , B 10 R 3 1 A A BR
B AR IR 4 93 R AR KRBT RITE G 0GR NI 5 AW BR v oA ) P RN R U9 U 1) ik 4 B
mErAL, SEREY MAT RE I RS (SRS 2 A A (Y R TR R 0O D e MR AR AR, HE
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N T HERE DI REARRUNE o i B A TR S AR D e SR 5%, mT e Ay e J BRUAe T AR, FR 448 (191 R SR
W) HAR R F A4 KA 3R E | 30 5 B 2 DX AR B 5 BA R, X b 5 3 — SE AR W R v 4
rt— oA o AR AR F IR A R 75 ( Gentianopsis paludosa) | JEFA W ( Thalictrum aquilegifolium ) %5 BA7 1%t
W T AR R B i — g A R R AR R W, 9 40 R 2F 2 ( Bistorta vivipara ) | & W% B2 3% ( Potentilla
fragarioides ) 55 HAT B Z2 1 aFh , FEYIRETE N 20 73 19 78 A0 R ERBE e Ty 386, S B0 23 A8 5 2 o [) 2k
B SRR DI RE 2 R AR AL, TS AE P ) D REMEIR beta Z2REMEZE AL LAY, 5 BCT REJA 5% T i
(L BIRRAR AT, o R RS T A ML e At I 0 S R0 0, 3458 B A6 5. ( Oxytropis ochrocephala ) 5
SR AT, PR EEM AN AT R E TS (IN > 65 mg/kg) ™, ¥ i B #AK (Poa
crymophila ) 55 R AT G FAE )R 0] 5 4 7 DR 3 538 | 25 S 1T 5 B0 K 95 ( Leontopodium nanum ) 5B FEY)
AT A2 B, 25 2 T R B B U, AR R A D REARL, M BEAIR T WA Dy e Ja e
LB, A APFFRE R T AR TR, m ZE R A A T BEE AR beta ZHEME LR ER ] £
1, AT S 3 R g it Bl AR T e X SR A A ) D BE MR B2 A, AR R AR T RE IR 2 R

*3 ERRETHEMRHAXRZMER

Table 3 The ways and effects disturbance by plateau pika on alpine meadows

J73 Patterns M Effect YoM Range

S 7 5 Tunnel construction ) B DB B R R S S

PR A Selective foraging! ) R E Y, SRR Dl L5, MR A K AN

T RLHRBE Creating bare patches!?* 47 AL B b S5 UL, T U B B, B 3K P 7 A FURRE FE 1R

HEMEZEH Defecation! ) B S BT, T AL 5 R0 ARG 171 F0R 11 el

XEIFY Clipping plants!® 4 g BT 28I 11 ) FERILE S AR, 400l e R A AR AR 171 R AL
4 ZFig

T RENEAR beta Z2AEMERT LUSE 7% /NRY NG 1A 208 el (0 PR e M AR 40 22 B 090 52 TR MR s 2 A P 1) 2200
VR IR R AR A B T PRI RE LRI B LA, 1] B w8 € e ) AR ) 20 R O 2 SRS g i B B
THXIN , mIEF AR P beta ZAETERZ LRI FE 0 35 AP IIBENIR beta ZREPEA ML IR E
G, BRI, TR AR DX A BT s D B S B, LUIA B AR W A 2R R B Y AT LA o O
TPIZIX BN AP I RENIR 3= 5 AL AERF R R RO D BV IR 2R . B ORI S i iR PR e 4
AT B T R S M A 2 R A DR SR (B X I RR ) 2 ) R I, AR e 5 &
AIPER . b RS T 405 R s FE R HE ) beta Z2REPE RS iR A8 HA 25 RIS | 0 65 75 75 7l s J 05
PRI AN [ s DX 12 R FH AN [ 4 A ) 22 R DR SR
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