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S B W) TE 95 FRAE Je b A it i A8 4k, 25 SRR . 2010 4E 5 2011 4EAMI H, AR ) v D B4 6 32 A 8 ot 2%
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TR AT IRZE (P <0.05), FSBE b SRMEMINE K 5 R S8 R 1y BEAE IR 2% B A6 2 b 0 JC Bl S X BRZH W 38 v T |
1o B A B b (P <0.05) , 55 B A b AR d o B a0 e D B AR B i SR 3 A, 2010 4R R 2011 4R
e BRI L R R R b P R B T AR 4 ) 5 PR T AR 4.0% L 4.3% . 13.3% F13.8% | 4.3% |
11.0% , FBEmA 5 EREH AL G 0.2% . 2.6% . 4.0% F10.2% | 2.2% . 3.4% ; AH Y010 Ho 1A By 43 i)
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Abstract: We studied the variation of plant community characteristics and aboveground biomass in weeds patches and bare
patches using sampling in Kobresia humilis meadow in Guoluo autonomous prefecture in habitat with different plateau pika
( Ochothona curzoniae) densities in August, 2010 and 2011. The results showed that there were no significant differences
in total plant coverage, mean height and total aboveground biomass in weeds patches and bare patches in habitats with the
same pika densities, between years, but there were significant differences among habitat different pika densities within the
same year. Total plant coverage, mean height and total aboveground biomass in low density (LD ), middle density (MD)
and high density (HD) were significantly lower than those in Control at the 0. 05 level, but there was no obvious regularity
among different densities habitat. Plant coverage, mean height and aboveground biomass of sedges, grasses and legumes in

weeds patches and bare patches in LD, MD and HD were significantly lower than those in Control at the 0. 05 level, but the
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legumes disappeared in bare patches. Mean plant height of forbs in weeds patches and bare patches in LD and Control were

significantly higher than those in MD and HD at the 0. 05 level; plant coverage and aboveground biomass of forbs were min—

imum in Control, they increased as the plateau pika density increased. In 2010 and 2011, the proportions of area of weeds

patches were 4.0% , 4.3% , 13.3% and 3.8% ,4.3% , 11.0% in LD, MD and HD, respectively. The proportions of ar—

ea of bare patches were respectively 0. 2% , 2.6% , 4.0% and 0.2% , 2.2% , 3.4% , loss of aboveground biomass were
respectively 110. 84 kg/hm’, 203. 18 kg/hm’, 431. 58 kg/hm’ and 107. 67 kg/hm’, 189. 46 kg/hm’, 365. 72 kg/hm’ in

LD, MD and HD. The relationship of plateau pika density (x) and loss of plant aboveground biomass (y) was a Ln-

curve. We can conclude that total plant coverage, mean height and total aboveground biomass decreased because of the ac—

tivities of plateau pika, the plant functional group composition was also changed. The area of weeds patches and bare pat—

ches, and the loss of plant aboveground biomass, increased as the plateau pika density increases.

Key words: Bare patch; Loss of biomass; Plant community; Plateau pika (Ochotona curzoniae); Weeds patch

E AR (Ochotona curzoniae) J 125046 T8
TR ey L vy SR ), T R b L 0 DX B A
NI Eh W (P AR BBk, 1985) . g JEL
S TR PR Bl BERCAR . WL S OT I ) 5T AR B
PR 70 1 Ak A e 3 i o e it B e ) ARG
(FEERAE, 1983 ; MIHRMESE | 1999)

e I B SR ey ZE e ) AT WU A e B B AR T
PR /N S 2 e (R 50 O S R B, B
YR FEE E  (Smith and Foggin, 1999), H %415 3
AT EZOT RS &, S R e, A
BT EFR Y RAEES , fedE AR R AR (230 sk
Ha%%, 20005 XIS, 2010), F5—JH, RS E
AR, WMRBR (Poa annual) . 5EAEET 5
(Stipa purpurea) . HNBEEL ( Oxytropis kansuensis) =5
(BETTERSIA, 1995), MY RBIAR, 1o,
ey I BRI A2 40 1 Sl X RS B i T B R T R
e 5 R ORAZ TS B A2 Y 1 AT W R A, 33
HAET: (XUZERHAE, 1980) . fmi Jit BUGR X e 9 5 A 1Y
EF REAETEGR 2D, 2w A B b T4
IR, xR W e FERE A AT A — 15 T 25 K
2R, SNEEERRREE (AE%R
85, 2010), H 20 th2d 90 AEARLIR, & IR B R OB
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AR PR AT (TR ,2001)
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FABREE DS | 2 ik — By (A S 3, #RBE F 3%
AHEYER, (BHYEEEAL, R NFRBE, KL

T ARSI, TR TPt , 5 BREAITE B 1 AE
PrRE I A I T A S ER B S B, (R el fE
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1.1 BEFEHIX A AL

FFE Il DX T 18 SRAIE TR0 A 1A MM 90 B
SRR IR AL B AR 100°267 ~ 100417
Jb4i 34°17. 6" ~34°5" WEHR N 3 980 m, %M X ik it A
U= AN i S i i T A< 18 [ =l e S O
-2.6°C,0°C Lk LR A 914.3°C, H HREF 4K 2 576.0 h,
AEREKEE 513.02 mm 5 ~9 A3 FF/K & 437. 10 mm, JC
2% ToREI , B AR R 29 110 ~ 130 d,

P X EAR YA R A, E AL
SAH Y Fh ok 55 5 ¥ ( Kobresia humilis) , 75 5 £ A= Ff
A Tk Sk BE L ( Scirpus distigmaticus ) | T FE P B 4
( Elymus nutans) . F- 3K K 4148 5 ( Ptilagrostis
concinna) 2E M F 5 ( Carex moorcrafiii ) i 5L V. 24
(Ajania khartensis) .55 /)N K 20 & ( Leontopodium pusil—
lum) SR EH ( Lagotis beachystachya) it # =
S, RHEEAID S IR o L R R RS A
FEZ 30 X R AN L3 )

1.2 FEM e

T 5 vl R B ) BRI 3 A D B AR 2 AN (] 1Y
FEHL, e I B AR B B 2 0 9 IR (Low densi-
ty, LD) #EHb0 ~50 H/hm', F%EFE (Middle den-
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sity, MD) FEH1 50 ~ 100 H/hm’, %% F ( High
density, HD) #EHi KT 100 H/hm' | # s K /N K
50 m x50 m, Jik—PTCHAXIE (Control, CK)
FEdL, K/ R 50 m x 50 m, AR WL, FEHb Y/
RN FL 2 WA v i R R
1.3 ik

2010 4EFN 2011 4F 8 A Aj 17k FE . 7E =
BUARAIK . . v S M 1Y A% BE R 5T B X I
(R BERFEBE R R 2 ARl L3R 1) KTt B e Xt IR

BEHLAY BIFEEL 10 4> 25 cm x25 em WIREST, Hre
MR I R R SR RAR EIRERE, 4 4
FEF NG DIRERE, MY e, SE S5 LAY
B M 2011 4 X5 FERE M B i BOBIR , BT LS IR
2010 4F X R4

P ) o B ] LI 0 5 AR ) e B FH AN 2 R
AT ) i e A B M T G TR B R M AR Y
TR A o D BERE ST MU B9 T, 7 ML =, 65°C
Ht24 h BIEHE

1l EEREBEMNXERNTHOYNSHRAE

Table | Standard of weeds patches and bare patches in plateau pika’s habitat

Bt HE il 2 21 WA
Patch Coverage (% ) Species composition Loss of biomass (% )
7 W BE =35 IZFF R £, A DR R AR <50
Weeds patch - Most forbs, a small amount of sedges and grasses h
7 5 <35 MR F R, AOERE, BPERD, SZRHEK 550

Bare patch

Most forbs, a small amount of grasses, little sedges, no legumes

e B A A Bt R = AR D
B TR E, SR B R R RO 8, K
AN [R) %% AT 5 b P e I B ) A IR 1 SR
3dTHEK9: 30 ~11: 30 il # & IT Wil 114k, 4%
S HORT I BRSBTS b G 50 1 R R i
2L 3 dWSFIME (TEWE MR AL, 1981) , T &
BN o TEBE I 55 A — R KB AT, R SR H TR
5 I DX PN 1 A AR 11 B, SRR e il vk A
P& IR P A R R AR, BRI, M I R B
R Sy DX 35 P v R B G A R 11 5 B i

2 T A A ST B0 T AR A 3 S SRS [ B e
JE B GRATE JEL Hh PN 2% B BRE RS BN B, AR R AR
(F 1) 2 BIFE 3 A 00 FF Hh PN Bl Bk B 2% 5 B A
TS 10 A, IR RSB o ff ol 5 T4 ff 2R
PILTEDE , NGRS A | 58, &, THEH
TR, 4 ) A5 381 1) % B 5 B ) 1 3 1 AR afe LA
AN BN Ak 55 2% B BE ST BE Y BT AR

Pk A A A 5K

B=S - B +S,- B,

Kb, B BWKRAEYRE, S NAFE S
S, AR BER A, B S XA A, SR
PR R A E, B,y SXF A ML, ®
AN 1T B S BEA A 04 Kk AR W o
1.4 BAEgiH 5504

SCH B A 1 AR BORD G2 3 43 B 43 0 7E Excel
(2003 ) Fi1 SPSS Statistics 17.0 H 47, XF %5 FF 6]
R E e AT L R Oy 25 0, AR 0 T] i e A
PEAT o K, AR UUFRE £ MR (Mean
SE) Fx, BEKFEN a=0.05,

2 #X

2.1 R R A

2010 4FF0 2011 4%, 56 50 A b b v i B A A
o OFE % OE 4 Bk 26057 H/hm',
57.15 H/hm' . 138.86 H/hm’ fl 28.86 H/hm’ .
26.00 H/hm’ .91. 14 H/hm’, 43 #7 £ W] ,2010 4F,
SRR EEN N Z B 2ZREE(Fo, =6 .24,
P <0.05) ;2011 4F & Jit BRUG % JBE LE 2010 4R BT
Wt G v 28 G S b S 3 IR T v B B R ML (F o)
=415.03,P <0.05)(#%2),
2.2 ON) % BE e T B G X A 0 THE R 1Y) 5 T
2.2.1 XA RCBREAE Y A5 B B R R

2010 4F 1 2011 4F, XA Y B 5 E R
98.3% , R ERARAL. . R R S M P 2% R
MY R FHES SN 91.7% . 88.3% . 93.2% Hi
92.2% . 88.1% . 93.6% (F 3)., /FHrEW, M
[Fi) 22 G JEL b P 2% 5 B R ) 6L 35 AR (R 252 RN
F,H2010 4, MR AR, bR B
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FART A4 (F ., =4.47,P <0.05) ;2011 4E #4
YRS M E T XA (Foan =
2.01, P<0.05),

®2 HEEHABREREMEE (No./hm?)
Table 2 Plateau pika’s density in habitat ( No. /hm?)

EM Year

R Density

2010 2011
iK% J# Low density 26.57 £4.40° 28.86 £1.51°
o1 %5 BF Middle density 57.15 +4.27" 26.00 +1. 03°

91.14 +2.54"
BAEUFME « iR ER, MAMB RO EHHEESAEE
(P >0.05)

75 % High density 138.86 +11.43°

Values are presented as mean * SE, means with the same letter are not

significantly different at the 0. 05 level

2010 A F1 2011 4, XTHRAPybR | R | &
RIS R 17.7% . 69.7% F1 6.3% , 15
TR, . "N BN (2010 4E, Fyy =
31.63, Fzry =95.62, Fun = 3.38, df=3, 20, P
<0.05; 2011 4E, Fyy =23.05, Frs = 94.46,
Fon =3.24, df=3, 20, P<0.05), ZeuiE
H59.2% , WA T A [A) 25 B e D B SR A S Ml
(2010 4E, Fiya, = 7.78, P < 0.05; 2011 4F,
Fiiy =6.17, P <0.05), Bf & K Bl % % & 1
m, REF¥HHEERANEMER, EEE
FEA R MR, B 2.5% , Th RN Ze K 35
BItEh B B b /N, N 2.7% | 2. 8%
83.3% . 83.3% (F3),

®3 TRAZESRREESMANEERENSE

Table 3 Plant coverage in weeds patches at different plateau pika densities

Ay i @B Coverage (%)

Year Density S5 B Total coverage Ph R Sedges RHE Grasses G Rl Legumes HZKE Forbs

2010 CK 98.3 +0. 76" 17.7 +1. 82° 69.7 £6. 61" 6.3 £3.13" 59.2 +8.70"
LD 91.7 0. 90" 4.5=+0.81" 4.2 £0.95" 0.3 £0.33" 90.5 +2.45°
MD 88.3 £2.59" 2.7 £0. 84" 3.3+£0.92° 0.0 £0. 00" 83.3 +4.92°
HD 93.2 +1.63% 3.9+1. 25" 2.5+1.76" 0.8 +0.83" 89.3 +1.96°

2011 CK 98.3 +0. 76" 17.7 +1. 82° 69.7 £6. 61" 6.3 £3.13" 59.2 +8.70"
LD 92.2 +2.98° 5.7 £1.33" 4.0£1.00" 0.3 £0.33" 88.2 +4.01°
MD 88.1 3. 38" 2.8+1.17 3.5+1.06" 0.0 £0. 00" 83.3 £5.31°
HD 93.6 +1.95° 4.9=+1.17" 2.5+0.88" 1.0 £1. 00" 87.8 £1.89"

B VO 2 = prifERE R, R4 A MF PR FEER ARE (P>0.05). CK: JMAeX M, LD R%EZ, MD. H®E, HD.

#

[

Values are presented as mean * SE, means with the same letter are not significantly different at the 0. 05 level in the same year. CK: Control, LD:

Low density, MD: Middle density, HD: High density

2.2.2 X BEALY) wE R

LAl

2010 4EFI2011 4, SRR, . S%E
G b PN S BRE R ) A 56 R I 29. 7% | 28.1%
22.9% 1 33.2% . 27.8% . 22.3%
FEH, ) — 2 G B b P S R ) L 6 AT () 22 5

AN, HR—4E0,
MR R B

(£ 4). b

Wt e B SR R, A
T A TR 2 e B A S

P EE EA B BN,
27.2% . 27.8% ; Ty
Wi B K, Bk 1.0% ,

7

e
>

B 2.1% . 1.6% Fl

£
L.

I, EEE
(F4), B

'fE\E:J:XTJ‘,H‘ﬁéE (2010 E'S, Fﬂ\ﬁ :75.09, F*ﬁ =

97.79, Fyuxu

2011 4F, Fyu = 72.60, Fru = 98.33, Fipxn
4.94, df=3, 20, P<0.05).

= 5.5, df =3, 20, P < 0.05;

(2010 4F, F, 4 = 192.03; 2011 4F, F,,,, =
199.55, P <0.05), H £ 2011 4 L% B A S Hb
FETEEEMEM (P<0.05),

TEAN R 25 B2l S kb, B v BRSR E EF
2010 4E 1 2011 4F, ARE FIZ2 R B3GR T FE#

2.2.3  XF 2% FEBERL YV 2 B A R

2010 4EF 2011 4F X B8 21 4 4 B 9% - 3 w5
11,63 em, & R ERAAG | R AT R b PN A R
BEAR -2 B 43 91 9 5.88 em 4.55 cm 4. 08 cm
F16.90 cm 4.75 cm 4. 08 em (3£ 5) , /5 5 R S fh
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PSR BE B R [, X IR 40 9 2 i T W) 2% 2 G
Hi (2010 4F, Fi5, = 33.99, 2011 4, F; o)

24.51,P <0.05), H 2011 4FA% %5 B 4 B b 0 2 75
FTrh EHEEMEM (P <0.05),

x4 FRZEESRREMBMATHENZE
Table 4 Plant coverage in bare patches at different plateau pika densities
A Ay Loy W% Coverage (% )
Year Density BT Total coverage VBHE Sedges R B Grasses 7% J8EL Forbs
2010 CK 98.3 £0.76" 17.7 £1. 82° 69.7 £6.61° 59.2 £8.70°
LD 29.7 +1.80" 0.7+0.33" 2.6 +0. 88" 39.5+4.19*
MD 28.1+2.72 0.7 +0.33" 2.9+1.16" 41.7 £4.75"
HD 22.9 £2.25" 1.0 £0. 52" 2.1x0.52" 27.2 £3.02"
2011 CK 98.3 £0.76" 17.7 £1. 82° 69.7 £6.61° 59.2 £8.70°
LD 33.2+1.51° 0.3 x0.33" 3.00.63" 43.2 £2.77%
MD 27.8 +2.68" 0.7=0.33" 3.1+1.17° 42.8 +5.78%
HD 22.3 £2.34° 1.2 £0.65" 1.6+0.58" 27.8 £3.96"
OB LT H (1 = b 50 %, RAERRAT IR B P 22 R R % (P 0.05). CK: LRI, LD. IE#E, MD: i, HD: 5%
-3
Values are presented as mean + SE, means with the same letter are not significantly different at the 0. 05 level in the same year. CK: Control, LD: Low
density, MD: Middle density, HD: High density
x5 FARATERRRGESMAREREY FTHRE
Table 5 Mean plant heights in weeds patches at different plateau pika densities
. 44 7 B Mean height (em)
L W I \ — - = e — :
T e - 24 v 2 R R R I K
Year Density
Mean heights of plant community Sedges Grasses Legumes Forbs
2010 CK 11.63 £0.40° 12.32 £0. 89° 23.67 £0.79° 4.40 £1. 49° 6.12 £0. 33"
LD 5.88 +0.47" 9.45 + 1. 53% 8.95 +1.66" 0.67 +0. 67" 6.43 £0. 58"
MD 4.55 £0.34" 5.43 +1.35" 3.77 £0.89" 0.00 +0. 00" 4.18 +0. 40"
HD 4.08 +0.69" 5.83 +1. 49" 4.80 +1.98" 1.02 1. 02" 3.45+0. 46"
2011 CK 11.63 £0.40° 12.32 £0. 89° 23.67 £0.79° 4.40 £ 1. 49° 6.12 £0. 33"
LD 6.90 £0.73" 8.08 £2. 19* 8.98 +1.46" 0.72 0. 72" 6.47 £0.41°
MD 4.75 £0.37" 6.05 +1.59" 4.03£0.99° 0.00 +0. 00" 4.18 +0. 40"
HD 4.08 £0.68" 5.90 1. 47" 4.82+1.98" 0.97 £0.97" 3.42x0.41"
IR AT+ PR E R A RS BT 2 R R % (P >0.05). CK: JERGM I8, LD, MRHE, MD. o %0, HD. 7 &
-3
Values are presented as mean * SE, means with the same letter are not significantly different at the 0. 05 level in the same year. CK: Control, LD:

Low density, MD: Middle density, HD: High density

X HEZH 25 DI e BEAE P T3 s A, AN

JEE R R R AR R T i D R SR 0 R 2 T [
B (FRS5) ., BANFEEEM S I REREE YN S,
VBT 38 v B A IR S b S BT, 2010 AR
2011 4E43 54 9. 45 cm H18.08 cm, 1. /& % EH
B MK, 4% N 5.43 em, 5.83 cm AH
6.05 cm, 5.90 em, “HERARE,; KREMYT

v B TR AR B A 2 b (N, 2010 AEFD 2011 4F
43910 8.95 cm HI 8. 98 em, P EF I B G
NS, SRS -8, g R
7N, 2010 4F, RECRE 9T 34 R R A G A S Ml
BEHTHHEMEH,; 2011 45, K% M E

BEBTH, SEEMEM (F,,, =41.82, P<
0.05); W FHEY ¥ & BB, BHHMT X
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G5 A ROF- 4 B R R D B A R B T R
IG5 FE AT S b5 =, 2010 4F A0 2011 44351 6. 43
em F16.47 em, MWiH . &% EME ML, HE
FAL TR BN E L (2010 47, Fuo =10.31;
2011 4F, Fiy, =14.52, P <0.05),
2.2.4  XFFEBEAR Y2 5 B 0 5

2010 4EA12011 48, mlR Rk, 1. S%E

G 2 1l PN TS B0 ) A O 34 R 4 O 2,29 em
2.40 em, 2.22 em A1 5.54 em, 2.48 em, 2.16 cm
(£6), BEMTXTEAMN 11.63 ecm (2010 4F,
Fisa = 124.45; 2011 4F, Fis) =99.14, P <
0.05) . Ti7ERS BEHG B L, 2010 4E 55 BE ALY BEV%
SEH BB E LT 2011 4E (s = 6.28, P <
0.05),

®6 TRZESERAERHARHENTYISE

Table 6 Mean plant heights in bare patches at different plateau pika densities
-4 Mean height (cm)
/ﬂ:ﬁj\ %&F L b . e . NS
. THYIRE 371 5 T K H AeA
Y ear Density
Mean heights of plant community Sedges Grasses Forbs
2010 CK 11.63 +0.40" 12.32 +0. 89" 23.67 £0.79° 6.12 £0.33°
LD 2.29 £0.36" ") 1.05 0. 47" 2.45 +0.96" (") 2.23 £0.35"()
MD 2.40 +0.40" 1.13 £0.51°" 2.62 +1.05" 2.30 +0.38"
HD 2.48 +0.44" 1.25 +0. 57" 2.75 +1.21" 2.38 +0.39"
2011 CK 11. 63 +0.40? 12.32 +0. 89* 23.67 £0.79? 6.12 £0.33®
LD 5.54+0.37" (¥ 0.58 +0.58" 7.07 +0.35"® 5.92 £0.66* ¥
MD 2.22+0.27° 1.78 £1. 05" 1.10 £0. 26° 2.25+0.34"
HD 2.16 +0.32° 1.82 +1.06" 0.67 £0.21° 2.33 +0.36

BRSPS « b iR FR R, W AEAR A AR TR P HEERARE BT PMAETERRENZFABE (P>0.05). CK: JHEAX

M, LD: fR%E, MD. *FHE, HD: W% K

Values are presented as mean = SE, means with the same letter are not significantly different at the 0. 05 level in the same year, the same letter in the

bracket means significantly different between years. CK.: Control, LD: Low density, MD. Middle density, HD:. High density

2010 4FF1 2011 4F, AN [F] 2l e #F A9 7 38 e B2
XPHAER (FR6), W, REMALT 5K
12.32 em, 23.67 cm M1 6.12 em, B3 & T AR
FEA B M ) - Y0 BE (2010 4F, Fyw = 51.33,
Fruw =171.97, Fpxn =29.74; 2011 4E, Fyu =
48.22, Fry =192.87, Fypxys =21.54; df =3, 20,
P <0.05), WA [F % B A7 B AE P 7 2 BT &
TS FEAE ) 247 v R v D B G A R R R e G K
R = S B L e S = 3
1.05¢em, 1.13cem. 1.25 ¢m F10.58 em, 1.78 em .
1.82 em, ZBAWWR AN Bl ; R A )1 1 & B A
2010 4E23 51K 2.45 cm, 2.62 em., 2.75 ecm, %
59 ETF# $, MAE 2011 R R EBEE 25N
7.07 em. 1.10 c¢m . 0.67 cm, H K% & # B 8 3%
BT B EM R (Fs =192.87,df =3,20, P
<0.05) , [ A 05 28 3 A 8 1t 4[] 22 S0 &8, 2011 4F
BEE T 2010 4E (154 =4.51,df=10,P <0.05) ;4¢

S M YT ¥ AR 2010 4E 43 )N 2.23 em
2.30 em, 2.25 cm , AH2ZE 8/, M AE 2011 4E 73 51 R
5.92 cm. 2.38 cm, 2.33 cm, 5 2010 4EAH 7R AR
JEAG S M 3K B (texe =4.91,df = 10, P <
0.05) , [Al i 5 35 i T b v 5 BE AT B AR ) F- 34
JE(F 5., = 21.54,P <0.05),
2.2.5 2% RUEEAE P Hh L A ) A 05 )

2010 AEF1 2011 47, X B4 A9 6 ol - A=) i
O 488.08 g/m’, o SR ERGAK L R A
2 B B M b B4 ) 226,52 ¢/m’
244.96 ¢/m . 282.92 g/m Ml 219.96 g/m .
239.76 ¢/m ., 279.72 ¢/m  (FE7T). 4HHrEH, [
— 5% P AT S M PN 2% B BEA A b b A AR ) 22
AN, HIR AR A S M AR e B R A
WENME B G R, b mE M P
RTF X BB 41 (2010 4E, F ., =26.12, 2011 4F,
Fi ., =24.51, P<0.05),
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Table 7 Plant aboveground biomass in weeds patches at different plateau pika densities
I o 1 bYW Aboveground biomass (g/m?)
: i 2 .
B A YR PiA N Rk Fe R
Y ear Density
Total aboveground biomass Sedges Grasses Legumes Forbs
2010 CK 488. 08 +25.04° 103.00 £22. 64° 272.04 +£23.32° 14.52 +£8. 28" 98.52 +31.88"
LD 226.52 £13.84" 12.92 £2. 96" 29.56 +9. 60" 0.12 +0. 12" 192. 04 £21.64°
MD 244.96 +13.40" 6.08 +2. 88" 10. 44 £3. 44" 0.00 =0. 00" 221.32 £22.20°
HD 282.92 £27. 64" 12.84 £4. 08" 9.16 +5.80°" 3.04 £3.04™ 264. 68 +38.80"
2011 CK 488. 08 +25.04° 103.00 £22. 64° 272.04 +£23.32° 14.52 +8. 28" 98.52 +31.88"
LD 219.96 +20.12" 13.64 +3. 52" 31.96 +10.04" 0.16 £0. 16" 193. 44 £24.92°
MD 239.76 +14.24" 6.56 3. 32" 10.32 £3. 28" 0.00 =0. 00" 222.92 £22.92°
HD 279.72 £26.92" 12.48 £3. 80" 8.60 5. 16" 2.68 £2. 68% 262. 12 £38.56"

Bl DO « pr i iRER R, ARG MR AR P EES A BE (P>0.05). CK: TTRAEXE, LD.

+

Values are presented as mean

Low density, MD: Middle density, HD: High density

2010 4N 2011 4, S (W) %% 3 Al B M 2% B |
REFFAE Y b A Wi AR AN 58 & — B, VA
R b A R X B 2 B TS [ R M
(2010 4E, Fyu =15.954, F.u =96.459, df =3,
20, P <0.05; 2011 4F, Fys =15.730, Frs =
96.008, df=3, 20, P <0.05), Hh &M
PR ep % R B B /N, 4350 6.08 g/m’ Al
6.56 g/m’; AEHL b AR R R R R R
MR, R B /N, 235 H9.16 ¢/m’ il
8.60 g/m’, ZRTHiHy b A Wy A B B _E T
XFHRL IR /N, h 98.52 o/m’, = BEAT B M IR
I35k 264. 68 g/m’ F1262.12 ¢/m” (£ 7), HAL.
R AR L B R T X B4 (2010 4R,

=8

% B2, MD: %, HD. Mm%

SE, means with the same letter are not significantly different at the 0. 05 level in the same year. CK: Control, LD:

Fiin =50687, P <0.05; 2011 4, F,, =
5.330, P<0.05), ZRHEWH LAY RIL, T
FEMG B B E LT R4l (2010 4, Fo,,, =
2.417, P <0.05; 2011 4F, F,, = 2.494, P <
0.05),
2.2.6  XFTFEBEAL Y H A W i S R
2010 412011 4F, &l RUARAR,
WEOE HL N SR BEA W B b A
111.92 ¢/m’,  104.40 ¢/m’ . 87.32 g¢/m’
125.24 g¢/m’, 110.44 g¢/m", 87.84 g¢/m" (% 8),

IS 2A
5

4

5 4
i I
il

51 5l

il D S R I R R Y, H A B

TR, B m R MR (2010 4F, Fi o,
188.64; 2011 4F, F,,, =178.22, P<0.05),

TEAZERERAE NN THEYL FEME

Table 8 Plant aboveground biomass in bare patches at different plateau pika densities

Hi E A=W Aboveground biomass (g/m?)

o B b 1 B P x kA
Year Density
Total aboveground biomass Sedges Grasses Forbs
2010 CK 488. 08 =25. 04° 103. 00 £22. 64° 272.04 +23.32° 98.52 +31. 88
LD 111.92 £7.72" 1.08 0. 96" 5.84 3 72" 118.36 £9.08
MD 104. 40 £11. 36" 1.16 +1. 04" 6.64 +4. 08" 123.40 +14. 32
HD 87.32 +8.64" 1.04 0. 60" 0.40 0. 08" 86.92 +11. 84
2011 CK 488. 08 =25, 04° 103. 00 £22. 64° 272.04 £23.32° 98.52 +31. 88
LD 125.24 £7.04" 1.16 £1. 16" 18.52 7. 32" 108. 44 £5.68
MD 110.44 £11. 84" 1.44 +1. 32" 6.80 =4, 28" 122. 60 = 16. 24
HD 87.84 +9 28b 1.04 +0. 60" 0.28 0. 08" 87.52 +12. 84

BOELLF 2 + b iRz s, [/ AR A AR P E2E R AR (P>0.05). CK: JoMAMXE, LD. R%E

B

iyl s

r=x

, MD: |, HD: &

Values are presented as mean * SE, means with the same letter are not significantly different at the 0. 05 level in the same year. CK: Control, LD:

Low density, MD: Middle density, HD: High density
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xR 4 95 B OR B bR W R BN
103.00 g/m’ F1 272.04 ¢/m’, b3 &5 T A [7) %5 JiF #
B (2010 48, Fyy =20.51,Fz, =124.81 ,df =3,
20,P <0.05;2011 4F,Fyy =20.42 Frs =113.11,
df=3,20,P <0.05) . A% B 5 3, P55
Mo b A= v B R b A R, 2010 4E T 2011 4R
IR 1.16 ¢/m’ Fl 1.44 g/m’ ; R EHY bR W) Bl
Gl TN N =l o DS B N o
0.40 g/m’ 1 0. 28 g/m’ ; 4 2 F M [ A= ) 2 bt 5 i
B R BN 2 2 T TR R AR B b B L,
HufR K, 439 A 123, 40 g/m’ Fil 122.60 g/m' (£ 8)
{EL45 25 B A 8 b ) 22 S S (3
2.3 MY A RS R R OE R

W e L R R, A e P 2 T RS B
T L kA H 2010 4F m R R R LR
7 55 b P 2 0 BRE 1 AR 435 R 100. 12 m® 108. 34 m’
F1332.44 m', /5 BE ML PR B9 4.0% . 4.3% FI
13.3% , FE BEm AL 20 5% 8 4.05 m* | 63.74 m* Al
99.03 m’, ( FF b i ALY 0.2% .2.6% FIl 4.0% ;
2011 4F A rr e 4 3 A 8 L P 2% 0 kE 1 R 43 )k
94.88 m’ 106.21 m Hl 275.53 m’, /i B Hb 1w B0
3.8% . 4. 6% F 11. 0% , FEBE AR 435 K 4. 07 m” |
55.59 m M85 01 m", 5 EEMLTEALAY 0.2% . 2.2%
F3.4% (F9), 2010 451 2011 4F | = % FE i 5L 3
PR 2% T BRE T AR 43 ) e G L TP BE A B LAY 3. 32 %
3.07 f5F1 2. 90 £i5 . 2. 59 £i5; o v 25 BE A B PN

2.3.1  NIA) % B e D R AR B b P 2 RE B R SR B BE 11 AR A3 0l = AIG 2 B A B M 1Y) 15,74 1% 24, 45 f%
g F113.66 1% .20. 89 £,
*9 AEEERRREME A RERMEH @R
Table 9  Area of weeds patch and bare patch in different plateau pika’s densities habitat
LB BE Weeds patch FBE Bald patch
25 fiF 4 {1y e S E PN i K T S E JENTEA o R b T
Density Y ear Mean area Total area T L 4 Mean area Total area TR L 191
N (m?) (m?) Percent (%) (m?) (m?) Percent (% )
2010 88 1.14 £0.20 100. 12 +17. 69 4.00 10 0.41 £0.15 4.05 +1. 54 0. 16
LD 2011 83 1.14 £0.20 94.88 +16. 55 3.80 8 0.51 +0.26 4.07 £2.11 0.16
2010 62 1.75 £0.25 108. 34 +15. 45 4.33 36 1.77 +£0. 20 63.74 =7. 18 2.55
D 2011 57 1.86 +0.48 106. 21 +27. 33 4.25 33 1.68 +0.23 55.59 +7.43 2.22
2010 156 2.13+0.28  332.44 +44. 41 13.30 144 0.69 +0. 09 99.03 +12.38 3.96
HD 2011 137 2.01 £0.28  275.53 «38. 48 11. 02 117 0.73 +0. 14 85.01 +16.71 3. 40

BE LV 2 + bR iRz 7w LD (REE, MD:

thEE R HD. &%

Values are presented as mean = SE. LD: Low density, MD: Middle density, HD: High density

2.3.2 YR EAEYE

5XTHAA L, 2010 4EF1 2011 4, et Bl AR
IG5 A b R 5 AR M b A e SR
110. 84 kg/hm’ | 203.18 kg/hm’ . 431.58 kg/hm’ I
107.67 kg/hm’ . 189.46 kg/hm . 365.72 kg/hm’

(£ 10), i = BB G 2% B g mom 8 m ., AR,
T A A S AR W O B AR W B 2010 4 4
X IRZH Y 2.3% | 4.2% F1 8.8% , {E 2011 4F 4
Wil BRZH Y 2. 2% . 3.9% 1 7. 5% .,

R0 TRAFESREREER MEMHRLL EEME

Table 10 Loss of aboveground biomass in different plateau pika’s densities habitat

LW Loss of biomass (kg/hm?)

iy Density

2010 2011

X% & Low density
T Middle density

i1 %5 & High density

110.84 £61. 41
203.18 £62. 39
431.58 £175.64

107.67 £61.64
189.46 £95.20
365.72 £162. 30

Kot LI 28 + bRk 22 RR

Values are presented as mean + SD
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2.3.3 A LA Y iE e R R YOG
%

Bifl = SR R B, MR M AR
Hhna A SR BG 0 B, AH 2 g D B A A
R — e FEEERT Rk M A ) i
T, Mk LAEYRE (v) 5EERR
W (x) ZEEXSHME LR (B 1), BIEDY
H
§ = —458.23 +177. 75Inx (R* =0.725,P <0.05)

i

600 -
Kg [e) [0}
5 500

-~

= o

Z 8
g 400 8

-g 0
5 300 o 0
g o

= o]
i 200 g o

R

b

& 100

1_15

o

0 20 40 60 80 100 120 140 160
2% Density(No./hm?)

B A A S R R R G &R
Fig. 1 Relationship between loss of plant biomass and the plateau

pika’ s density

o D RSB ) ARG R, b e 2 ) % U 5 A
MR A, (BRI R (R y =0 R
ABE T FERARR x = 13.17) , 15 J5 B AR ) 25 4 19
Fi& 3 2 W B B R, PRl i A EE AR N
T B 15 AR R
3 it

S5 BEAH L, TR R AR T B B RS T
R RE- Sy B B R B AR RN, A RLBE
R GG BRI Ze R R P B s R R R, R
b, WRIE MO SR I, MRE T
R RIS SN R RN B R N R A, SR
HASE REMERHEY (#J55%, 1995; X
545, 2008 ), D B G FE B, ok BRI R LR
TR0 R B R B, PR 5 R RO 2 v R R
K. 7ok, mFE R AR Y RETE 1 35 /5 B H s R
RFHE T e R R AT B b PN 2% B R ST B A
YIRS RO AN B B, A TR 38 LA AR
FBF LA XL, RERAD, HEZHh—4F4H

Y, FRRAREE, T LAAR REBE RIS BEAR 91 34 ey i B2
E AR T 0 B A IR R T 2 e B YRR AR A S
Ji B SR FRAR A M PR A 0GB R AR AL R
— R KUY, PRI RS 45 AR R AT X, I AE )
SEERE (RS, 2009a) , LA T R Y B 48
PUERT DA BE AT RU A I T 106 e 4 £

B e i B EERG A S B A ) R OR
FOSPHEY I BRI E TG, Mk
Mo FAEY RN R BT, X 5P RIESE (2008)
AIBIFSE 45 RIEA — B, & I B SR A e P Ve R,
AR AR — R A W B AR R B S Ak, — Fi B
B, 75— Fh RS 5 £ BT IR O & JE (Holt,
1984) , AR, BEFIERE (Cynomys
ludovicianus) TR E AR B /9 X8, A Y RE
WK A, REIHR, KRN FE
FEBETN ( Coppock et al. , 1983) . 5 4b, H Y i
SO, A SR R AR AR A, R 2 HE
YIAFAE TO M A B R 1 B8 = (B) () 404, A e
SERWZEZN, TP EN B2,
PEAE SRS 4 F A (X RAE, 2003) o R
YIRS 0 b B, e A SR AR T B TR Y
PR T OSBRI B SRR T, 4R
FACHHE )R] TG 5 AR T s, FERE TR P A
By WA FBE b — AR AR R P S BT PR R, L
TCPEARBE O 0 2 4F A2 2 R AR A W e K b o A
P, MWBEE B Z RS, ShEEZ WK = .

HEE R R R /N3 ), B = B R AL S MR
MOTHERE ), HMEWFRIERZ0, EA1SY KR8
(Herrera and Detling, 1989) . X It Fifi =1 Bt B A %%
BEREAN, W9E P i T BUSR T ATE R 2 F REF S
e H O NTTREARE b | 7K 7 B M e S 7/ B RN il |8
XIZERLSE (1980) WFFE R, R B Rm a5
& FH AR Z[E] | 5 PR 7 R 2 A AR 2 35 R X
Bl G &, Few) bl s Jot SR AR B 1 n 8 7 T AR
RN AR R 2 e D B R Y R 4 F —
SERRFEI, & F AR R N T g X2
H T i e i B 2 B, e AR TR
JIT AL A R b SR A B 2 A2 4, H G 3 T AR AN 23 Bl
B A 25 5 1 A0 T G BRI, A SO A AR BLAY 4
£

e D B AR ) JBCEE A A A5 3 Sl AR b N AR
FETERRIEA W R, (ELAE I 7 R OE 104 25 Ak X v
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Ji BGRB8 AT — Y SOVE o S A 2
Zym R AR R EEN R, w5
Yy RE Ve 1 e BE RN S AT BHLHEOC &R, M)A A i 1)
R A AT e SR AR (TR AL, 1983)
e Ji B A X A B ) 2 56 ) T AR B 00 A AR 1 5
P, JUHE A BRI B A B AR, e — 2L
W, e Jat B AR A B R AR B 5 B Y T R T
HMHEAFAERFRN LM LECRKR (IL/DHF,
1998)  ASCEHEAFRN], W E M A 4% w5 BE HI5E B m
R o Jir Bl 9 2 B B T 3G, 5 SO ) 1 5
ARATHIE o i B SR S S B PR A, X K
o I AR I AR A AR AR AL T BRAE B, XRS5
(2009b) WFFERBI, m RO 7E & EE R A AR
HRE Y 55 /N KGR EL VR B 48 (Ajania kharten—
sis) , MERFEPHRFEREMARE BT FA Y i
b TR I R A A AR AR AR R ), AR T I
Ml A, b, ARABERFRBE R NS Bom 2w A
R RN 2, R AR B B RS Y
I, b v e IR B R B B G R SR SR
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