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Fig. 2 Effect of plateau pika disturbance on vegetation height and coverage in alpine meadow
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Fig.3 Effect of plateau pika disturbance on vegetation height and coverage in alpine meadow
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Fig. 4 Effect of plateau pika disturbance on species diversity in alpine meadow
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Table 2 The species composition and important value under disturbance of plateau pika
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Fig. 10 The soil physical properties under different disturbance intensities of plateau pika



A2k 1

BOE 5 B 2022 4R 45

B o e i B G T P 5 B N T L R 2 R IR
JEAER S AR MG KRR, K,
0~20 cm + 2+ B SCRE B8(495 4~ /hm*) ik 3l £ K
11 522,88 Pa, 20 ~40 cm J2 + 458 B 52 BF B2 (165
AS/hm?) fe k. k1 314, 26 Pa; + 445 F B13(1 050
AS/hm®) ik B i K, 8 1,69 g/em’® L 1 138 & K 1 22 56
ETHE FREEHLBI(735 4 /hm®) e K, R 32.75% .

3 iFig

3.1 SRRETHMEEE@EDNHZNZI

e J RO s R g D 0 R ) A ELRR R R
KU HR AT AT AN 2 T4 5 W) e 4 2 A 400 A K
KT I A2 A HE IS IR S I Bl RS A )
EREED . ARUIRAUR BN R R G T X
W BB F R T R T XA Bl B2 HLBE & T 4058 2
SRR St AR O 8 R B R S R L A0 ) £ A A
FE % BUAE ) - 249 o J3E 1A ok A1 15 e Dt B o B AEUADG S 3t 3
BEAT 9K B AT B i A W D — ol XU T R i 2 g
AR Y HEAT X e VAR 0 1 280 o E o AT 0 A e i 4
A e B S X St A A R R B B — i T
T 1 JHL = S 30 49 g 3 IR AL Tt BT 3
F18 3t 5 e R SR A2 0 1Y)t A e R U A R AR
A% £ J5L PR IR A T R 2 e A Bl 4R 0% sl i il A T
AE 2 v DA B G X A UG 3 L PR P 4 2R L e A L i DR
G T P02 2 AR T AR WA 5 BE L ELRECE T 90 5 B 1 A
WA B T i B, 2 I g L G i R AR ) M A B
AT g i A M ) B AR 1 1Y T TR M A R ) S
WL o BB 8 A0 1 AR R 9 B e SR TR R > T
1o 9 2 e ] R PR TED AR 5 5 00 2 R S 0 i i R R K
5 e HE R AR DTN — 20 5 XS 7 i
A SRR e Dt B G o 1B e A ) R A A SR R
TR 11 52 e 45 R A — B

o SRR AR T P 3 AR T e R AR O g )
JEA5 B, 0 N T 2 AR AR R BE T PR L
ol = TR R 4 2 T 4R HOR 2 R R 45 R £ 0t BT
Ja T R e BoAE m R R IR F O 375 ~ 735
A/ hm® Bk 3 fe s o 0 454 S 1A R 3 2 Ay B SR A
TR 200 J3E X O i 5 M B 2R ) 2 RE PR — 5 1 B A
Fil e MBS [) D BE A 20 BT » 85 Dt B S 9 2 5 R AR
TORARE AN SR} D) G F 22 4 k45 R TR T ok
JEELIIRETE 2 R 45 X0 X V5 ORE I RE B 2 RE A 4R AR

BEAT S5 R TR B T D05 BE G 0 AR ASRE A5 SR D) fiE
2 B RO AT B A AR B SR S RE A 2 R
RBE TGS AL ENREH SR LT AT
WA Al B 5 8 i IR o i B T I3 I T e
i AR89 5 T D A Rl A A7 SR A T A5 AT 3
TNT A 2 AR R B . X A B e A E— 25 B Y
KB R T B AR TSR R AR A
REEEE(E L TR N T A R A A EE AT
FEA PG AR A XA [ Bl R A8 o2 e B 0k
FOE AT BT L Th TR AR R (R E TR Ot
b B AE R SN 2B 0 R R T R TR S & B
VR T R A R BT X SR
JELTR AT RE 55 e D SR AR B B O dl B i A B
FEAW] g I B O A AN TR] I 309 A B 4 R B [ b AL )
(1 Lo B0 P 22 57t o HL7E B 5 0] B 2R B RO R A
Fh I RE 4 B ) 95 FERE OO i 1) L 35 R (RS 0 & B
30 A BT I R R A O e R S )
Py o H KR R AR R B X - R 4 b
2L R A RS R 2L
3.2 BRBR%ETMHXLEYEERRME

AT D R A K P IR 23 5 K G W R TR R AR
NNy AN IUE /0T 3 SR (B 7 K A DR SR S
PR Hr e K R T R ) M AR A AR
ER:S ATMIEAGISE SRR S 320/ SR - S )
AT PERE R R B IR i, b 0 B2 | LR A L) 2%
1% A B 5% T R G 5 26 3 G BB 4 ) T S
VPG b o 9 ) 4 4F W KR R AR fR FF AE 600 mL 72
A HEE 68 A LHEEKE N TR 2. )
YK I BB K 12— X R 2
PE Pt A S T T I 5 K X
W B T P05 e 78 ) R A R A2 S 3 G B A
IR ISR -0/ S - SUPNATE - EoN i 5
SERE LR AL L Y PR A T B AR AR . AT Il
A BIF S e I B G T P )1 Y b g 9 ) 9 ) B o
8 R & e B e i B O B IR T e e )
FOKE MR L HE SN TR LR, BT
PUSE E B3, R 2 LR SOk R R A S BT E
TR 5 2R I A 7 E T 5 R B
SR BT S BRI R B LA
¢ WY g i B e T A T T A o T e 2 R R v AR
R DB 475 4 - R IR 00 0 1 2 R =



46 GRASSLAND AND TURF(2022)

Vol. 42 No. 1

Mo, 2 XU, Kl SR L A RIS O oK gk R B
PURNSY  SBERZ LA ER N, 51E K RE
TR, BRI TR R, K SR
AN A TEAT IR RN KGR AT 7E = VR XA G
FAER—E

4+ g

1) e i SR O S S AR T M A L
T b PR R 3 2] BE AR S, S R S R A
KD RABE RS D RETE A R A R (H R
BT AT AR I REIE 2 R A 2

2) Bl PIE 5 L 3 5 M b AR BT 2 L R
LRI REAE 2 B 1R 45 B ST B AR B B T 5
W43, & & JE 15 5. Shannon 45§, 34 59 BE 35 K fn £ b
KA B ST A AR A e

30T HE B BRI L 390 e T e ) R 2 A
R R RS R 1 R 375 ~ 735
A~/hm? S HAE w8 T ) 1 R

SE
(1] X270, b m 5 50l A 25 R 40 IR 55 D A K H: i 97 A

5 B AMEHLHI R LD, 220 2 22 M k2%, 2011,

(2] BE. A AR, 55 2015 48 70 )1 45 205 0B o & 4t
Beor Bt BB im xR LT ], Bl 5 & 4, 2015(3) :49—53.

(3] kP2 WiEZE B FL, 5. & IR B X vl 5 5 A% i i 9
Fi ) s L) ], Bk 2= 42, 2018,27(1) : 115 —122.

[4] Andrew T S,The plateau pika (Ochotona curzoniae) is a
keystone species for biodiversity on the Tibetan plateau
[J]. Animal Conservation,2010,2(4) ;235 —240.

(5] 20, sRHEER. o it Bl s oboh v 8 i) - 398 LIS 1 0t
HPE LT ], 882524 4% ,2006,26(4) : 331 —337.

(6] SREFIA. 2400, AN 4. R B 0 38 X ey 98 R A R
FLBEHA K 5@ M), A %, 2020,39(10)
3276—3284.

(70 JRIER. v it B S > A 0 il 2 xR I A o 7 % G A 8,
A B 0 AR AL DL 22 L H R ROl K 2, 2020.

[8]  Effect of available burrow densities of plateau pika
(Ochotona curzoniae) on soil physicochemical property
of the bare land and vegetation land in the Qinghai— Ti-
betan Plateau[J]. Acta Ecologica SinicaVolume,2012,32
(2):104—110.

(9] Z=ih. DB Ak, 45, v i B GR 0) R S8R L JifF g €

) m LT ], F18 & PO BE 2R, 2014,44(5) . 7—9.

(101 0, Je o 25, 9% 30 =2, 45 35 18 2R % XA [R) BT 8%

[11]

(12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

[23]

[24]

[25]

[26]

[27]

JETT R 9 R ) A W) A2 W) R O A R AR LT ] R b AR 4
2008,16(5) :475—479.

Pang P X,Guo Z G. Response of leaf traits of common
plants in alpine meadow to plateau pika disturbance[ J].
The Rangeland Journal,2018,64(3):159—166.

UGS Bt SRR 55 J5RR AR A S0 o BE X 3 e e
PR AR AESMLY W] ESE®R.
2014,34(4) :869—877.

FELPEIREE KBS, EAE TR BN R R
G T o %f o FE B A W) 2 REAE 5 3 R 40 1] O R B 5
Wi [J]. AR 252 . 2016,36(17) ;5485 —5496.

TR, BT R AL, . T R R S X PG A I S
FERA) IS [ ], Bl 24, 2018,27(1) : 116 — 122,
JELLEE SR B L AL R TR BRSNS iR S R ) AR
#AY RIS, B2, 2013,33(4) :333—343.
FH SRR 2 A A R R SR T R e R
R TR G540 DL B £ R T 56 R LT Bl BL 2.
2019,36(4) ;1094 —1104.

SR R A [ e D B AR 1 Rk e S e A A )
W5 ). 3598 Fl, 2019,28(2) :5—7.

PR A ALK R o, A T il B DB A b 3 O A
T T JHE %o A 78 A 4 P AE R LT ). 5 R 5 BEEE, 202040
(3):1—8.

ARG . F B B HH R A5 R B RS T M X e 2 A A
YIREIE 2R AR e PE R S [ ], Bk 2% 4, 2019, 28
(5):90—99.

P B 5 VLN L e R B SR T E E  FEE BTYA
{EWF5E LT ], Bl RF2£,2002,19(4) :63—65.

AL T e R A SR SR I R X i R ) A
Bl Ko L 3EOK 43 0 5 e LT . o [ B 4 2 4, 2010, 32 (4D
109—112.

X L0 T, E B A i e B AR X B b B A ) B TR
G5 R BAR S A W L], 52824, 2014, 34 (1) : 54—
61.

JEI 2% By o [ 5 55 5 4] [ M), Jb a0 B2 0 AL 2001,

PN E. R R G O R e R R R+
HeRR MR [ D] 22N ROl K%, 2008,

AEAR . BB 22 AF 50 05 3 LML b 5t B RO AR
#1,1998.

A EEAE VR SR A TR T A X U XS T AR
YRR S5k A A 2 RE MR OF 5T LT 1. W AL A B 2 4
2011,31(3):602—608.

L XN e R SFL R R SR T M X T T A
e L R R A ) 2 R R AR R ]



BazE H 1

BOJE O 2022 4R 47

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

24,2017, 26(5) : 29— 39,

FEEA BB, BB S BT IR T e 2 ) R
AEMI G 2 S AR N X R AB%¥H.
2018,38(13) :4733—4743.

FEEAR I ERE ST TR ZEE Y
T RE AL R B 25 A8 A — DL H R RALE BB ]. &
5 ®EF,2017,37(3) : 29— 35.

L ESD o A S A= A B DO TR i
TSP R LT 1. HON ROl R 2E 2= 4, 2019, 54
(4):150—158.

Guo Z G,Li X F, Liu X Y. et al. Response of alpine
meadow communities to burrow density changes of plat-
eau pika(Ochotona curzoniae) in the Qinghai-Tibet Plat-
eau[J]. Acta Ecologica Sinica,2012,32(1) :44—49.
Wanrong W,Zheng Q, Tang Z,et al. Risk assessment in
the plateau pika (Ochotona curzoniae) ; intensity of be-
havioral response differs with predator species[ J]. BMC
Ecology,2020,20(1) ;41.

XU o R SE L R B AR A AT O R s A
BN R L)), 82224 ,2009,29(1) .40 —49.

RFEWR 2 Aok, AN EE, A D R A B X R € R )
IBALBEH Y K5 & a m s [T ], A 2% 4 7, 2020, 39
(10):3276—3284.

IMETT A Z L T B AL SE R R YRR S
DRSS R TS R R AR nma B L) . iR
24,2019,37(2) ;1 —8.

X BG A, w0 T v B S A R R B U A R T A
P 9 A OGP LT ] 7 5 4l %% 4%, 2012, 43 (12) : 2083 —
2086.
XRS5 R R
RJ]. sh¥2#4% . 1980,26(4) . 378 —385.

XA L0, R A D R A X B b B MR ) B R
GER BRI AR B2 R LT ). B 2R 4R, 2014, 34(1) 54—

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

61.

Thoen B H. Diversity of plant assemblages in isolated
depressional wetlands from Central — Western Europe
[J]. Biodiversity & Conservation, 2008, 17 (9) ;2169 —
2183.

JE s, o U A A AL S R R R R S
HAE PRI Hl Aok K224, 2019.54(2) 132
—138.

HER R s R B R IRA R B )], &
ZK224R ,1985,5(4) :251—262.

G AL R TR A T DX 7 T 1) 3 ek e 7 A R ) 2 A
PERY R (D], 22 M« 22 M K2, 2019.

P e Dt B S T 7 5 g 8 o) A B N
FIRARMFRID]. 20 220K, 2019.
KRS L R AR AR RO R b 9 AR R S i W Y
PR, Bl 2# 4, 2010,19(4) :204 —211.

KR B A A 5 S it NS R L A e B (D] B
K P R 2% . 2016.

Wilson. Maxwell C,Smith,et al. The pika and the water-
shed: The impact of small mammal poisoning on the eco-
hydrology of the Qinghai— Tibetan Plateau[ J]. Ambio,
2015,44(1) :16—22.

TR B 0 P I L L st B O T D R R X g E R
i) LR A A A [T, R34, 2016,53(3): 768
—778.

A A o IR T DX R e Dt g O A 0 A )
PR B A S A T L R I LD 22 M 22 g R
2015.

SR 1 PG A 5 B M AR 8 — SRR 1 SR LR R F
FELD . |2 )1 Rl R %, 2018,
NGRS S0 SV IR XOR R B % R
o S A TR VR A i A AR R R WR (T ] B
b 24 . 2008,18(5) : 111—116.



48 GRASSLAND AND TURF(2022) Vol. 42 No. 1

Effects of plateau pika disturbance on plant community
and soil physical property of alpine meadow
in northwest Sichuan

GEN Gayangpi'?,ZHOU Su’, YANG Kong', WANG Yu', Yang Si-wei’,
LIU Gang', Yang Ting-yong” ZHA De®, WANG Ze-guang’

(1. Southwest Minzu University ,Chengdu 610041 ,China;2. Center for Animal Epidemic Disease Control and
Prevention in Ganzi Tibetan Autonomous Pre fecture ,kangding 626000;3. Sichuan Academy of Forestry ,
Chengdu 610081 ,China ;4. Sichuan Academy of Grassland Sciences 610041,China ;5. Ganzi Pre fexture
Grassland Working Station ,Kangding ,Sichuan Province 626000,China;6. Zoige County Bureau of
Science, Technology and Agriculture and Animal Husbandry ,Aba Tibetan Autonomous Pre fecture ,
Sichuan Province ,Aba 624500,China;7. Forestry and Grassland Bureau in Ruoergai
County,Aba Prefecture 624500,China)

Abstract: Plateau pika (Ochotona curzoniae) is a key species in alpine meadow, which plays an important
role in material cycle and energy transformation of grassland ecosystem. A field survey was carried out to deter-
mine the effects of plateau pika disturbance on plant community characteristics and soil physical and chemical
properties of alpine meadow in northwest Sichuan. The survey gave the following results: (1) Plateau pika dis-
turbance significantly reduced the vegetation coverage, vegetation height, species richness index, evenness index,
soil water content and compactness of alpine meadow (P<C0. 05),but significantly increased Shannon index and
surface soil bulk density (P<C0. 05). (2) With the increase of disturbance intensity, the vegetation coverage,
vegetation height and soil compactness of alpine meadow decreased significantly, whereas, the species richness
index, diversity index, evenness index and surface soil water content all increased first and then decreased,and
reached the highest value when the number density of effective holes of pika ranged from 375 to 735 per ha. (3)
From the analysis of different functional groups of vegetation,it was found that the disturbance of plateau pika
significantly reduced the diversity index and important value of gramineous and leguminous functional groups,
but the diversity index and importance value of the functional group of weeds were significantly increased (P<C
0. 05). Further more,the diversity index of each vegetation functional group changed obviously under different
disturbance intensity. The diversity index of Leguminosae functional groups showed a downward trend, while
the diversity index of weed functional groups showed an obvious initially increased and then later decreased
trend with increase of the plateau pika disturbance intensity. In conclusion, the disturbance of plateau pika sig-
nificantly changed the community characteristics and soil physical properties of alpine meadow in northwest Si-
chuan Plateau. Moderate disturbance of plateau pika could not only increase the species diversity of alpine mead-
ow,but also improved the soil conditions, while high intensity disturbance reduced the species diversity and soil
water content of alpine meadow.

Key words: plateau pika;disturbance;alpine meadow ;species diversity;soil physical properties



