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Effect of available burrow densities of plateau pika ( Ochotona curzoniae)

on characteristics and distribution pattern of Kobresia pygmaea community
PANG Xiaopan, JIA Tingting, LI Qiangian, LUO Mingwei, XIAO Yu, ZHAO Xu, GUO Zhenggang "

State Key Laboratory of Grassland Agro-ecosystems, College of Pastoral Agriculture Science and Technology, Lanzhou University, Lanzhou 730020, China

Abstract: The increase in available burrow density of plateau pika ( Ochotona curzoniae) changes the plant community
characteristics and distribution pattern of main plant population of Kobresia pygmaea meadow in the Qinghai-Tibet Plateau.
A field survey was carried out to determine the effect of available burrow density of plateau pika on plant community
characteristics and distribution pattern of main plant population of K. pygmaea meadow. This study showed that the dominant
plant of K. pygmaea community were similar, while some associate plants of K. pygmaea community were replaced. The
plant height, plant cover, the evenness index and diversity index of K. pygmaea community decreased, while the richness
index and aboveground biomass of K. pygmaea community kept stable as the available burrow density of plateau pika
increased. The plant cover, density and aboveground biomass of K. pygmaea and Leontopodium nanum population
decreased, while the plant cover, density and biomass of Gentiana dahurica and Anemone rivularis var. flore-minors

population increased with the increase of available burrow density. The spatial distribution patterns of K. pygmaea and
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L. nanum changed from aggregation distribution at 8 and 14 available burrows per 625m’ to even distribution and random
distribution at 34 available burrows per 625m”, respectively. The random distribution patterns of G. dahurica and A.
rivularis var. flore-minors population at 8 and 14 available burrows per 625m” were replaced by aggregation distribution
patterns at 23 and 34 available burrows per 625m”. These results suggest that the available burrow density changes the plant
community characteristics and distribution pattern of main plant population of Kobresia pygmaea meadow at 14 and 23

available burrows per 625m’.
Key Words: plant community composition; plant diversity; biomass; density; spatial distribution pattern

3 J5L B ( Ochotona curzoniae ) J2 75 1 e i fet FE R ) A 25 R G0 M DG BEERR T | 2 J02% B2 38 HOR , BB PR Ak v 5E
A Y REVE (AL, 42 L B R RN Il S BOR R R T SR R R R 1 4 A
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Table 1 Species composition and their important value of alpine plant communities at different available burrow densities of plateau pika

KA 7 & B2 Available burrow densities/ (7] m~
R TR E Available b densities/ (4~/625m?)

FEZYFP Main species

8 14 23 34
FEI LI Kobresia pygmaea 0.173 0.147 0.149 0.128
INAEYE E M Anemone rivularis var. flore-minors 0.106 0.107 0.109 0.127
L W22 Gentiana dahurica 0.072 0.082 0.084 0.088
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ARG 7 Available burrow densities/ (~/625m?)

FEYF Main species

8 14 23 34
$& KB Leontopodium nanum 0.094 0.085 0.081 0.079
FARBEOLAL Elymus nutans — 0.039 0.035 0.049
FHILE B Carex moorcrofiii 0.069 0.061 — —
FHR IR Poa pratensis 0.057 0.051 — —
22 M5 Locea tibetica Hook.f.er Thoms 0.037 0.053 0.040 —
KEKES Saussurea macrota 0.063 0.056 0.037 —
FEMZEBR 3 Potentilla fragarioides — 0.053 0.047 0.044
FMARTEAE Anemone trullifolia — 0.038 — —
BEZLHEAE Anemone obtusiloba — 0.029 0.023 —
M ZE /i Potentilla anserine — — 0.048 0.051
FLH KK Euphorbia esula — — — 0.038
e85 Pedicularis tricolor — 0.029 0.034 —
HHE LT Thalictrum alpinum var. elatum 0.030 0.027 0.029 —
T Elsholizia densa — — 0.030 0.036
TEAEIE T Oxytropis ochrocephala bunge — — — 0.025

“—" FOR AR R BB B T 9 A

AN ] 1 B R B A 850 o B T A AR T o B o B N A i Y R Ty 255 R M AN 2500 R R
B, e DL R G A5 7 3 W R R e RN B O AR e B (R 2) . 2 AR
FEOR Bl o IR G R R A R, A e RN 5 LA RIS A (B 1), BN KRR 25 5y 34
A~/625m” BT i 5 0 35 5 S S (0K BT 28 82 ol 8 AS/625m B A 3% v 8 35 ) (P<0.05)
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Fig.1 Effect of available burrow density of plateau pika on height, cover and biomass of K. capillifolia community

AR/NG FhERR 227 B3 (P<0.05)
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R2 TRAERREARNINEE TS EEAEYEESE SEMEYVENFESNER

Table 2 One-way ANOVA result of height, cover and biomass of alpine plant community at different available burrow densities of plateau pika

SR A Bz Ti TR BRI

B Degree of freedom Test of Homogeneity of variances One-way ANOVA gEm

Quantitative pror P Result

characteristics £HIH 4w Levene {H P P P esu
Between groups Within groups  Levene statistic

151 1% Height/cm 3 56 2.413 0.075 3.941 0.013 *

FE Cover/% 3 56 2.458 0.072 4.944 0.004

AW Biomass/ (g/m?) 3 56 2.123 0.106 0.343 0.794 ns

s I EIKOE ;. ns FORIA B EME

2.2 i AR A AR 7 X v 1L RV W e 2 R B

AN ] e J BB A 250 7 B R A T BE AR A Y5 BERE BRI AR B R Ty 255 e BN Ty
25 WA R W v it BRSR AR RUTR] 7 B I 5 ) 38 ) BE R 2 AR AR AR, TR 2 FE AR B 10 3 5 e (3R
3), ZH AR B R R A R 7R N, 355 B A AR R PR AL S B (B 2)
RO TR EE R 14 A~/625m” B Y375 B I 22 BEEHE B0 35 R 8 20 7% B ol 34 4>/625m” B ¥4 5] B 45
B ZAEPERRB0(P<0.05) .

£3 TRAERREANANEETSEEAEYYHSEENTESTER

Table 3 One-way ANOVA result of species diversity of alpine plant community at different available burrow densities of plateau pika

o FI T5 2 FF MRS AR 7 22500
z Degree of freedom Test of Homogeneity of variances One-way ANOVA ZE L
Plant species o P Result
diversity ALl 4 Levene ff P F P o
Between groups  Within groups  Levene statistic

= REFEkr
PR S 3 56 1.463 0.234 2.039 0.119 ns
Richness index

A JE H %
”E:j:ﬂ.ﬁz'] 3 56 1.148 0.338 3.156 0.032 *

Evenness index
Lo A WS R Ty
LRAEIRIH 3 56 2.519 0.067 3.638 0.018 *

Diversity index

s B IR o W R KO s ns YA 25T

2.3 i B AR A AR 7 T v L R s T R B I LR 7 T S e
ANTr] v D BR AR A A O T e LU R RO GRS LR U DL B M B B R S S DL A
Yy e B0 e T 25 M . B FE T 25 T 2 SR AR I v D SR G A AR R B v Ll R R GRS B
TULA K/ AR MG )5 B | 35 B R AR 0 A 35 S ) TR 8 K B0 R/ IN A 0 R A ) v B T S e (LX) i
LSRRGS S LR TS RS AR B PE (3R 4) . 2 LRSS AR, B v I SRS ) /O BE BS T, vy
o BRI K G RN 0 56 B %% B R AE W i B LA BRI 3 A R 7 OB /N T 5E T 14 1~/625 m’ B
e UL VR K SRR T P A e 2 N 3 (TR 3) T R O S & 34 S/ 625 m I
o BRIV KGN RI R A 56 B 3 AR B N T ROR 7R B 8 /625 mP IR 5 A
AW (P<0.05) , {H 7 L R R K R AR 1) v B B A e D B AT R0 8 B v I i A8 Ak #2 th B 5
TN e D B G A A 7 e EL A AR AV v L s SR R B A R A TG A R R 1 e B Y
Wi, 3 B8 T R/INAE B M 100 288 | 5 3 R A 0 e o v I R G A 85 7 28 R 44 o S 1 e A (E
A R ) o7 A A58 7 AR A ) A B AT — 2 43 St L s B LR TR/ N B R AR 1 25 R AR
Yy e R R AN T 23 /625 w25 ORIk 1 BLZ2 JURN /NG R R AR IR 1) 285 B 0 Sl
AR TCREE /N T84T 23 il 14 4>/625m* i 22 55K 835 H3E 5 LR TUR/INE R M0 %5 8 | 55 5 AR )
HTE 34 4~/625 m* I B KT 8 A~/625m I % & | 35 FA 9 i
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Fig.2 Effect of available burrow densities of plateau pika on the richness index, evenness index, and diversity index of alpine

meadow community

F4 FEARRREANINZEETS LEEHETIEMBEFMENTESNER
Table 4 One-way ANOVA result of main plant populations characteristics at different available burrow densities of plateau pika in K.

capillifolia community

J5 2E MR S . !
A Test of Homu;:enleity SNE T 200 bT
BOR T — Degree of freedom of variances One-way ANOVA s
Quantitative Plant ati o 4 Result
characteristics ant poputations ZH[H] i Levene {H esu
Between Within Levene P F P
groups groups statistic
.35 fr L
R ) Rl 3 56 2.730 0.052  39.788  0.000
Density/ (~/m?*) Kobresia pygmaea
. =
&K . 3 56 1.392 0.255 29.245 0.000 o
Leontopodium nanum
12 o
BBERL 3 56 0.484  0.695 2885 0.044 *
Gentiana dahurica
/N AE Mg A jpularis
P 5K M Anemone rivularis 56 0918 0963  57.832  0.000
var. flore-minors
=nlEed =l iE=oY
il RilllER 3 56 1.745 0.168 11349 0.015 x
Height/cm Kobresia pygmaea
YT
ﬁkjk?i 3 56 1.773 0.163 1.869 0.145 ns
Leontopodium nanum
\k; 1 -
LQJE%R . 3 56 1.229 0.308 5.062 0.004 i
Gentiana dahurica
JNE BT M ’ . .
N E.Hﬂ Anemone rivularis 3 56 0.449 0.719 0.130 0.942 ns
var. flore-minors
2 NI
e il 3 56 2.211 0.097 3799 0.015 x
Cover/% Kobresia pygmaea
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" T5 2 FF ARG .
A Test of Homoglcn;itv AR 2B
B RHIE - Degree of freedom of variances ’ One-way ANOVA s
Quantitative . -
characteristics Plant populations 2 1] N Levene {8 Result
Between Within Levene P F I3
groups groups statistic
BRI ? 3 56 2.447 0.073 6.259 0.001 =
Leontopodium nanum
e -
LEJE%}L . 3 56 2.065 0.115 8.969 0.000 o
Gentiana dahurica
/. R Ane jv ]
1AL 5T g Anemonerivularis 3 56 2.121 0.107 3832 0.013 x
var. flore-minors
i Ra
%gi‘ , . l.—.,E’— 3 56 0.932 0.431 3.995 0.012 *
Biomass /(g/m”) Kobresia pygmaea
%k%$ 3 56 2.521 0.067 9.774 0.000 i
Leontopodium nanum
\k; 1 -
LQJE%}L . 3 56 2.051 0.117 3.959 0.012 *
Gentiana dahurica
y M A ular
D AE 5 A Ane mone: rivularis 3 56 2012 0.104 3.696  0.016 x

var. flore-minors

* TR E K5 5 5 R E KT 5 ns TR AT WM

BEIIEE K pygmaea Ok BHEH G dahurica
D4R KBE L. nanum O/NEFLEAME A. rivularis var. flore-minors

250 12
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T 10} a
200 |
& 3
\E g 8 I a
€ 150 | B 2
> 50
) T 6+
=
] 100 t =
By ' o4}
5 -
¥ 50 | x5 2t
0 LEE 0
0. 8 8
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o 40 | BE & a ab b &
& 5 3 90 | EAE b abb e clr
5 % P - S=en {CJ BT |
2 30l g ~ e XN AN Y
© £ st =11 4 7ab .
= b & SERILIN S r-t- Tl
NPT e e
§ 10 __<> ___>< ___>< __<>
ab ot 2 1. e )
10 =y s e s [T i
O __>< 0 i £ pling E Il 1 o
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ARG
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Fig.3 Effect of available burrow densities of plateau pika on density, height, cover and biomass of main plant populations in K.

capillifolia community
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Table 5 Spatial distribution patterns of main plant populations in K. capillifolia community assessed by Variance/Mean value at different

available burrow densities of plateau pika

. RO s
Plant populations ABD/ " v V/m ! Result
(4~/625m?)
L 8 188.60 7449.80 39.50 54.45** RS
Kobresia pygmaea 14 137.00 5617.00 41.00 56.57*F REIM
23 118.60 128.20 1.08 0.11* B AL 37
34 89.40 20.37 0.23 -1.09* gl
kG 8 100.60 2555.30 25.40 34.51** RES
Leontopodium nanum 14 105.00 4007.50 38.17 52.56*" AL
23 101.60 3199.56 31.49 43.12%* RENT
34 86.00 89.20 1.04 0.05* BiEAIL 3 A
ik AR 8 7.60 7.70 1.01 0.02* REAIL 5> A1
Gentiana dahurica 14 8.20 8.70 1.06 0.09* AL 53 A1
23 7.80 23.20 2.97 2.79* R
34 8.80 74.70 8.49 10.59 ** RES T
INFEEL Mg 8 19.00 20.50 1.079 0.11* REAIL 53 A1
Anemone rivularis var. 14 24.80 25.70 1.04 0.05* REAIL 53 A1
flore-minors 23 46.78 1308.69 27.98 38.15** R
34 49.50 1774.94 35.86 49.30** RS

ABD: available burrow densities; m: FEARYJ{H sample mean; V. FEAR T 2% sample variance; V/m: FEAR T 22 LUAEARI(E ; = . BEAFE; == . )
BEKF

F6 AEANANEZEETELUSEFETIEMHREREISFRBNSN
Table 6 Spatial distribution patterns of main plant populations in K. capillifolia community assessed by aggregation index under different

available burrow densities of plateau pika

- A 3R 7 ) ‘ 2
Plant populations ABD ! K m-/m Ca Result
/(/625m?)
E L 8 38.50 4.90 1.20 0.20 RS0
Kobresia pygmaea 14 40.00 3.43 1.29 0.29 REN
23 0.08 1465.97 1.00 0.00 Bifi I3 A
34 -0.77 -115.78 0.99 -0.01 Y5531
P& 8 24.40 4.12 1.24 0.24 REN T
Leontopodium nanum 14 37.17 2.83 1.35 0.35 REN
23 30.49 3.33 1.30 0.30 RE A
34 0.04 2311.25 1.00 0.00 BB A3 A
kI BB 8 0.01 577.60 1.00 0.00 RHAIL 5 A5
Gentiana dahurica 14 0.06 134.48 1.00 0.01 BEWL > AT
23 1.97 3.95 1.25 0.25 R4
34 7.49 1.18 1.85 0.85 RESN T
JNE B E M 8 0.08 240.67 1.00 0.00 Bt L 534
Anemone rivularis var. 14 0.04 683.38 1.00 0.00 Rt L3 A
flore-minors 23 26.98 1.73 1.58 0.58 R4
34 34.86 1.42 1.70 0.70 RIS

ABD: available burrow densities; 7; MA/E$8FR Clumping index; K i T2 % Negative binomial parameter;m * /m; THPEFEAR Patchiness index;

Ca ; Cassie T5#5 Cassie index
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