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Abstract: In order to clarify the changes of plant community and soil characteristics in alpine meadow
disturbed by plateau pika Ochotona curzoniae and plateau zokor Myospalax baileyi, the plateau pika
and plateau zokor co-existed areas with different interference intensities were selected in the alpine
meadow area of the Qinghai-Tibet Plateau. The plant community structure was investigated, the soil
chemical properties were determined, and the relationship among plateau pika and plateau zokor inter-
ference and plant community and soil chemical factors was analyzed by redundancy analysis. The re-
sults showed that the coverage and evenness index of plant communities in the mixed occurrence area

were significantly lower than those in the single occurrence area of plateau pika, and there was no sig-
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nificant difference in other plant communities and soil indexes between the two investigation intervals.
With the increase of population density in the plateau pika occurrence area, the plant species richness in-
dex (95% confidence interval (CI): 0.355-0.853) increased significantly, while the plant height (95% CI:
1.006—1.566) and soil organic carbon content (95% CI: 7.270-16.270) decreased significantly. With the in-
crease of disturbance intensity in the mixed occurrence area, the community plant height (95% CI: 0.088-
1.093), soil total nitrogen content (95% CI: —0.140-0.240) and soil ammonium nitrogen content (95%
CI: 0.146-1.109) increased significantly, while the plant community richness (95% CI: 0.168-0.858) de-
creased significantly. This indicates that the impact of the co-occurrence of plateau pika and plateau zo-
kor on grassland plant communities and soil chemical properties is greater than that of plateau pika alone.
It was recommended that attention should be focused on the distribution and damage situation in areas
where both species co-exist for controlling small mammal pests. Appropriate control measures should
be formulated based on the severity of the damage to prevent further degradation of the grasslands.
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Table 1 Survey results of the population of plateau pika and plateau zokor in the study area

ez fr B RS B &2 £ X Occurrence area of plateau pika

Index P1 P2 P3 P4 P5 P6 P7 P8 P9
A0 T EU(15/0.122 5 hm?) 45 71 89 147 160 171 169 187 198
No. of effective holes/(holes/0.122 5 hm?)
S 1T E/(14/0.122 5 hm?) 207 324 388 483 519 547 426 460 467
Total no. of holes/(holes/0.122 5 hm?)
o IR R R R s 21.74 2191 2295 3041 30.85 31.28 39.70  40.69 42.35
Relative population density of plateau pika/%

B2 15 JA SR SR g SR BRIV A& & 4 X Plateau pika and plateau zokor co-existed area

Index PZ1 PZ2 PZ3 Pz4 PZ5 PZ6 PZ7 PZ8 PZ9
R (TH U £0/(1-/0.122 5 hm?) 3(9) 5(7)  6(11) 11(18) 9(15)  13(21) 15(26) 17(20)  20(29)

No. of new mounds (no. of old mounds)/
(mounds/0.122 5 hm?)

R0 TR T 80/(41/0.122 5 hm?)
No. of effective holes (total no. of holes)/
(holes/0.122 5 hm?)

1o D Bl SRR O 2 1726 17.59
Relative population density of plateau pika/%

ey D B e 24.49

Plateau zokor mound density/%

40.82 4898 89.80  73.47

31(180) 47(267) 59(331) 81(355) 131(454) 149(455) 173(496) 192(501) 213(534)

17.85 2284  28.85 32.75 34.85 38.43 39.88

106.12 12245 138.78  163.27

P1~P9 Jy i J RN [ A58 B8 X 38k, PZ1~PZ9 Sy g Jit B S s Jr gy BN [7) -0 588 38 T A DX 3, 50 b e A QAR IR

#75 . P1-P9 indicate the interference intensity areas of plateau pika, and PZ1-PZ9 indicate the interference intensity of plateau

pika and plateau zokor co-existed area, the higher the number, the higher the interference intensity.
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22 BERENSERR TR AL SN A0 2 78 Sy 240 T 48 R B A R 2 S AR 5 7 v D R
XP2A G AR AR RE S T HERARTSOL S m B BUR G A2 X, BB TP B (34 n , A
M PLHAFN AT 04T, 70 i S B S Bt e A 1K B T YT A P R HE 7 55 Carex alatauensis F1VG &
Yo BE 3G I , AE YIS AR S5 NEL S Stipa capil- & RS RERME YA R R R E R A A
lata TV S ANHK 5 Ptilagrostis dichotoma %5 R A F} R (R2),
R2 MRRENEEPHBISUNABMHREEEE

Table 2 Top five dominant species and their important values in plant communities in the study area

T Fh = B S & A X Occurrence area of plateau pika

Species Pl P2 P3 P4 PS5 P6 P7 P8 P9
HH R AOR Poa pratensis 0.072 0.049 0.075 0.076
3¢ Stipa capillata 0.122 0.086 0.104
W FHEA: Helictotrichon tibeticum 0.063
WUYNRAZ Ptilagrostis dichotoma — 0.102 0.088
TP Elymus nutans 0.055
SRH W Carex alatauensis 0.079 0.107 0.089 0.085
2 5 Carex capillifolia 0222  0.293 0.077  0.065
VEJEE R Carex tibetikobresia 0.055 0.110 0.103
TR AL Carex moorcrofiii 0.063
1% Koeleria macrantha 0.076 0.062
MW ETY Carex atrofusca 0.085 0.095 0.113
YR 4 Ajania tenuifolia 0.064 0.105 0.075 0.096 0.122
BALIEL Oxytropis ochrocephala 0.051  0.099 0.088  0.144  0.090
ERZFH Bistorta vivipara 0.046 0.069
BN EH Saussurea eopygmaea 0.064 0.072
SR HE B Lagotis brachystachya 0.087 0.091
WAL Taraxacum mongolicum 0.097

TR Fe L A s L B & &% 4 X Plateau pika and plateau zokor co-existed area

Species PzZ1 PZ2 PZ3 PZ4 PZ5 PZ6 Pz7 PZ8 PZ9
H R ACOR Poa pratensis 0.050 0.052 0.066 0.069 0.079 0.080
3¢ Stipa capillata 0.067 0.088
SRH R Carex alatauensis 0.084 0.079 0.092 0.098 0.068 0.112
V& Koeleria macrantha 0.049 0.064 0.071
PEJE =5 Carex tibetikobresia 0.073
MR E T Carex atrofusca 0.068
FE R H Y Saxifraga tangutica  0.093 0.127  0.147 0.161  0.095
BALI . Oxytropis ochrocephala  0.069 0.114  0.101 0062 0083 0072  0.109
FLHEY Anaphalis lactea 0.071 0.127
KSR BEYEY Veronica ciliata 0.141
IV 235 Ajania tenuifolia 0.052 0.062 0.073 0.073 0.076
SRR EL R Lagotis brachystachya 0.096
5&KGNEE Leontopodium nanum 0.057
ERZEH Bistorta vivipara 0.055 0.048
YR 2555 Aster asteroids 0.096 0.072

P1~P9 Jy i Ji B G AN [ 008 BE X3k, PZ1~PZ9 Sy o Jit B SR s Jrt s BN [ -0 88 B8 Tk A DX, 30 e AR TR

#% = . P1-P9 indicate the interference intensity areas of plateau pika, and PZ1-PZ9 indicate the interference intensity of plateau

pika and plateau zokor co-existed area, the higher the number, the higher the interference intensity.

LOESS [EHpHr a5 52, e m i e sish & {5 BR (confidence interval, CI) 4 1.006~1.566) Fl 5 &
XL BEE TR A0 A REIS B (95% & (95% C1 K 0.730~1.733 ) 41 52 W & A It 34, i s |
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A TR o B A b A 9 i A 2 IS X ) G i
FEFHYBHEEE  F, ,=1.876,P>0.05; #1 b4
Yt F, ,=2.813,P>0.05).

w
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S

95% CI: -1.033-0.151 T95% CI: 1.090-71.900 95% CI: <30.016-30.257
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Aboveground biomass/(g/0.25 m?)
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LI LI
o~ el
EEFLERR
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e Y
NNNNNNNN N
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TR E Interference intensity

P1~P9 g e JE SO AN ] -0 B2 DX, PZ1~PZ9 Sy i It Bl SR T e Bty Bl A [ 410 5 TR A DX, 8t e A T Do Bl v
CI: #E{5B2. P1-P9 indicate the interference intensity areas of plateau pika, and PZ1-PZ9 indicate the interference intensity of pla-

teau pika and plateau zokor co-existed area, the higher the number, the higher the interference intensity. CI: Confidence interval.

B 1 SRREMNERMBRTFEY % SNz m

Fig. 1 Effects of plateau pika and plateau zokor disturbance on plant community structure
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R ke 5 EERE(95% C1H-0.108~
0.017) 4 AR R B AN I 25 5 T 7 v it B 4 R o it
SR A KA X AR RETR ) 2R PEFE 80(95% C12R
0.046~0.182) Fl1=F & FEH8 %4 (95% CI1°4 0.168~0.858 )
SRR TR A C W = R 4 £ 2 = AL Y S
ANREE2) . B RE & A XY RE Y
A FE R BN AR T R & A X (F, ,=27.68, P<
0.001) , i HAY 34 ZREMEFEARAE 2 ANHF 5% X 8] 2408
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CI 4 0.353~0.926) . £ &5 A &% & (95% CI 4 0.061~
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teau pika and plateau zokor co-existed area, the higher the number, the higher the interference intensity. CI: Confidence interval.
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Fig. 2 Effects of plateau pika and plateau zokor disturbance on plant community diversity

XTHE YIRS R A0 3 b R T 2
Oyl ZE R A R R BRI R A X AR
DR Al T DR X b - 308 56 2R 45 B
LR RN R 91.3% , Ho A W BE T TR 1 14 SRR iy
H70.3% , F 1AL 2E T PR B SRR R 20.7%
(B 6-A) o 7 e Ji BLUG AT i IR iy BRUR A &4 X, 4
PIRETE I RN R AL R X R - 3R B e R
5 LR U0 N 97.4% , He b KW kR IR 1 B

TN 74.2% , 3T A T PR A SR A8 A
14.4% (K1 6-B) . S RY BHA LS REW  FEm
J BR G B 2B X, Bt TP B (A 15 0, A S
B R B Y R RN AT AR R e R
5 A e R B OR A es J BUR A & A X Bt T3k
SR EE XG0 ARV T B R A M e L 1
EoeANTsvilles Loy A RS ST VATE N



544 R A oo It SRS  vo J BRUT D oo S A A A T v 2 R S A A A AR 1063

~ 57959 CI: 0.353-0.926 95% CI: ~0.140-0.240 §° 079959 C1: 0.030-0.085: 95% CI: ~0.039-0.070 & 9795% C1: 0.061-0.903 | 95% CI: 0.146-1.109
g 2 06 2 .
T Y I H
lm§ z 0.5 2 74
= [} =]
418 0 s
S 2 0.4 S .
]@ = =3 5 6 i,
& o £ g °1. :
g S 03¢ g 5] \
= 2 ] = 5 :
= = = .
s S 0.2 £ :
: z S
o 3
3 0'1_4&&#%@'\&,5,'—&&@3@'\&@ é LIPS0 LAY A S g LI Y Y P
i IS NN IS B Lk e INININININININININ
ED ED 7 795% CI: 0.014-1.157; 95% CI: 0.135-0.232 o0 60-95% CI: 7.270-16.270. 95% CI: -1.300-3.344
=z .
) = )
< i g £
= =
g ¢ =
Jﬁ = S
5 2 £
= 1= g ]
B—1 = Q
S = 2
3 2 -
: : :
S IDTLREER SUGROSNER
< A Ay Ay

FHRBEBE Interference intensity
P1~P9 Jy g J5 SRS [ T HIe 5 JBE DX, PZ1~PZ9 Ay ey Jit Bl SR R g Jst A [ e B TR A DX, ey Q3R T Yk B g
CI: BE{5B2. P1-P9 indicate the interference intensity areas of plateau pika, and PZ1-PZ9 indicate the interference intensity of pla-

teau pika and plateau zokor co-existed area, the higher the number, the higher the interference intensity. CI: Confidence interval.
B3 sRERENSEREMR TR LEEFITENZN
Fig. 3 Effects of disturbance by plateau pika and plateau zokor on soil stoichiometry
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Fig. 4 Effects of interference from plateau pika and plateau zokor on soil C, N, and P stoichiometric ratios
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Fig. 5 Redundancy analysis (RDA) sorting plots of plateau pika in the exclusive habitat (A) and mixed habitat (B) with respect to

plant community diversity factors (solid black line) and soil stoichiometric factors (dashed black line)
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SC: Soil stoichiometric factor; PD: plant community factor; RI: richness index; PH: plant height; SOC: soil organic carbon content;
SNN: soil nitrate nitrogen content; SAN: soil ammonium nitrogen content; SAP: soil available phosphorus content; EI: evenness in-
dex; AB: aboveground biomass; STN: soil total nitrogen content; STP: soil total phosphorus content; CP: plant coverage.
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Fig. 6 Relative importance of plant community factors and soil stoichiometric factors on the population of plateau pika
in the habitat (A) and sympatric habitat (B)

ok ok S R 05 25 00 i A3 T 4% IR BY B 0N B3 (P<0.01 F1 P<0.001) . ** or *** indicates significant individual

effects of each factor in the variance decomposition analysis (P<0.01 or P<0.001).
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