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The effect of plateau pika ( Ochotona curzoniae) disturbance on the relationship

between plant diversity and soil nutrients of alpine meadow
WANG Ying, PANG Xiaopan, XIAO Yu, JIA Tingting, WANG Qian, YU Cheng, GUO Zhenggang "

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

Abstract: Although plant diversity and soil nutrients content can be affected by plateau pika disturbance, the relationships
between plant diversity and soil nutrients of alpine meadows in response to plateau pika disturbance are still unclear. RDA
redundancy analysis was used to determine the effect of plateau pika disturbance on the relationship between plant diversity
and soil nutrients of alpine meadow by using the active burrow entrance density of plateau pika to substitute for the
disturbance levels of plateau pika, in which the disturbance consisted of four levels with density of T,(7 active burrows/625
m’>) , T,(12 active burrows /625 m*>) , T,(22 active burrows /625 m>) and T,(38 active burrows /625 m”). This study
showed that the important value of Kobresia pygmaea, dominant plant, firstly increased and then decreased with the increase
of plateau pika disturbance level, while the important value of Anemone rivularis var. flore — minors and Potentilla
Jfragarioides , main associate plants, firstly decreased and then increased with the increase of plateau pika disturbance level.
The plant diversity index increased when the plateau pika disturbance increased from T, level to T, level, and showed a

decreasing trend when the plateau pika disturbance exceeded T, level. Soil total nitrogen and nitrate nitrogen showed a
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decreasing trend, and ammonium nitrogen firstly decreased and then increased as the plateau pika disturbance increased,
while soil organic carbon and total phosphorus firstly increased and then decreased in the increasing process of the plateau
pika disturbance. RDA analysis results showed that the correlation relationships between plant diversity index and nitrate
nitrogen at 0—10cm soil depth and potassium at 10—20cm soil depth was significantly positive when plateau pika
disturbance ranged from T, level to T, level, and it became negative when plateau pika disturbance was T, level, while the
correlation relationships between plant diversity index and total nitrogen at 0—10cm soil depth was significantly negative
when plateau pika disturbance increased from T, level to T, level, and it became positive when plateau pika disturbance
reached to T, level. The relationship between plant diversity index and ammonium nitrogen at 0—10cm soil depth was
negative correlation at T, level environment and it became positive at T,, T,, T, levels. These results indicated that the
plateau pika disturbance changed the relationships between plant diversity index and soil nutrients of alpine meadow, and
the sensitive disturbance of plateau pika on relationships between plant diversity index and soil nutrients was T,level and T,

level.

Key Words: plateau pika; vegetation diversity; collaborative; soil nutrients
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Table 1 Plant composition and their important value of alpine meadow at different disturbance gradients of plateau pika

Fe BIFh T4Hi#8 B Disturbance gradients

Code Species T, T, T, T,
1 & & Kobresia pygmaea 0.509 0.576 0.554 0.495
2 /NEEEMG AL rivalaris 0.309 0.301 0.271 0.461
3 R ZBEZR P. fragarioides 0.230 0.162 0.200 0.257
4 FHIKE B Carex mristachya 0.216 0.194 0.197 0.041
5 FLHFETF Anaphalis lacteal 0.197 0.147 0.179 0.158
6 BB KIRE Leontopodium leontopodioides 0.162 0.129 0.088 0.034
7 K9 Z 3R Potentilla anserina 0.130 0.184 0.227 0.240
8 B SHLETE Anemone obtusiloba 0.121 0.032 0.070 0.034
9 KHEMREH Saussurea macrota 0.111 0.091 0.079 0.021
10 LR Astragalus polycladus 0.095 0.071 0.041 0.033
11 TEWJERH Gentiana sinoornata 0.076 0.1048 0.093 0.088
12 %L Gentinan macrophylla 0.068 0.131 0.145 0.169
13 B LR Poa pretensis 0.065 0.061 0.044 0.037
14 M— Lamiophlomis rotata 0.053 0.084 0.068 0.018
15 RGO Elymus nutans 0.111 0.064 0.057 0.033
16 220 Lancea tibetica 0.055 0.066 0.067 —
17 FAEBE. Oxytropis ochrocephala 0.053 0.074 — —
18 INKE Euphrasia pectinata 0.052 0.349 0.019 0.012
19 BWEE Geranium pylzowianum 0.046 0.026 0.047 0.031
20 PSR Lancea 0.042 0.092 0.051 0.036
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5 Wyl FHehpJE Disturbance gradients
Code Species T, T, T, T,
21 K KT Lespedeza davurica — — 0.037 0.036
22 TRFTBR Potentilla bifurca 0.018 0.0190 — —
23 5 -# B 5 Ajuga ovalifolia 0.015 0.023 — —
24 IS Tibetia 0.013 0.080 0.091 —
25 PR Polygonum viviparum 0.012 0.057 — —
26 K& Rheum palmatum 0.011 0.054 — —
27 LS5 Pedicularis tricolor 0.005 0.058 — —
28 K#ij Cirsium japonicum — 0.003 — —
29 JEFARE Thalictrum aquilegifolium 0.004 — 0.022 —
30 ZEHT Plantago asiatica — — — 0.003
31 WA Taraxacum maurocarpam — — 0.003 —
32 FEZEE Swertia bimaculata — 0.002 0.088 —
33 AT Equisetum ramosissimum — 0.002 0.002 —
34 WS E Ligularia virgaurea — — — 0.020
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Table 2 Redundancy analysis results of plant diversity and soil nutrients

2% 0—10cm 10—20cm

Parameters i1 Liii ) % 3 Hh 4 1 2 3 il 4
Axisl Axis2 Axis3 Axis4 Axisl Axis2 Axis3 Axis4

HHIE{E Eigenvalues

AREL B AN

xm%f‘/\ﬂ i . 0.868 0.018 0.011 0.079 0.620 0.021 0.010 0.333

Cumulative percentage variance

YRR Species data 86.8 88.5 89.7 97.5 62.0 64.1 65.2 98.5

I \i@t S 1 Z
%ﬂ]H Ri? . . 96.8 98.7 99.9 0.0 95.2 98.4 100.0 0.0
Species environment relationship
K b e

%ﬁ:ﬂ ﬁ'ﬂfﬁ?é e . 0.958 0.648 0.939 0.000 0.812 0.676 0.887 0.000

Species environment correlations

i FHE(EZ A1 Sum of all eigenvalues 1 1

- ‘ml‘\ll‘ ;‘1/ g

Ji'ﬁﬁ/ f {uﬁmﬂa’zm 0.897 0.65

Sum of all canonical eigenvalues

ff#F-AS B Variance explain/% 97.6 98.4

SR P K Summary of Monte Carlo test

il P

GowbEhPAL 0.008 0.088

Significance of first canonical axis

AfF A LY

Jir Ay e P (E 0.008 0.088

Significance of all canonical axis

AN [FFE ) Z PR S T3 5 0 (R AR DGR TR AN ) i i B A T K A —3ny . MY Z PR EL
(H) 5 0—10cm +HEREE 2 Z (TN) B AFHSCHE N T, THoK - i 8 2 6 AH DG (P<0.01) (1B 3) 78R T,
AT, B A G (P>0.05) , 2 T, BN A S b 35 TEAH DG (P<0.01) , 5 0—10em HIEVRFEAHA A (NN) [H] 9 AH
KM T, TSI B TEARSE (P>0.05) 5575 K T, F1 T, B 1 8. 38 TEAH 56 (P<0.05) , & T, I 28 g 4% 2 25 17
K (P<0.01) ,5 0—10em THERE SR (AN) [BIEAHSEPE N T, F K0 5 A& (P>0.05) , F A8
T, T, F1 T, B 8 35 IEAH G (P<0.05) s HEP F & 8 50(R) 5 0—10em HHETREE 22 (TN) [ A AHSCHEM T,
FH KB 9 FAH 5 (P>0.05 ) $5 48 A T, B A4 &l 25 TE AR 56 ( P<0.01) AT T, B (A B i 3 A G (P<0.01) , &
T, B D025 5 I8 25 TE A DG (P<0.05) , 5 0—10em 38R EEA HLAK (OC) (8] AR I T, 21 T, B (A4 i 2 6 A ¢
(P<0.01) %75 1 T, I M 35 IEAH G (P<0.01) , 55 0—10em 23 S A2 (NN [8] 9 4H &M A T, T4tk
SR A 3 TEAE G (P<0.01) $% 7288 T, B A ik 25 17FH 5 ( P<0.01) Fl T, B A IEAH DG (P>0.05) , & T, B 1
AR A (P>0.05) , 5 0—10em +ERFE SR (AN) 18] B9 AHSEPE M T, F 30K P i 5% 25 A 56 (P<
0.01) %75 T, 3] T, B 1 i35 IE A OE (P<0.05) ; A 21 EF5 50 (E) 55 0—10em 3R 285 (TP) A1 AYAH
KN T, TP A R B35 IEAHDE ( P<0.01) ¥ 48 4 T, B 19 82 35 5 A ¢ (P<0.05) A1 T, B (R 1E A0 6 (P>
0.05) , % T, B WA G A SE (P>0.05) , 5 0—10em +HEVRE AR (AK) (B AH N T, THR7K -1 1) 2
FARIE (P<0.05) 5575y T, I B G AH 5 (P>0.05) F1 T, i A TE ARG (P>0.05) | 2 T, I U g i @ 25 IE A 56 (P<
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Fig.3 RDA ordination of plant diversity and soil nutrients at 0—10 cm soil depth in different degrees of plateau pika
H: Z M5 %L Shannon-Weiner index; E: Pielou 33457 £ 5 50 Pielou evenness index; R: 3 5 i #5 %0 Margalef index; TN: 134> & Soil total
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I (P>0.05) s HIPI I AT FEFR U (E) 5 10—20em - 5EURBE 4% (TN) [ AHSEME I T, F 3K - i 1 8t 3% B AH
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Fig.4 RDA ordination of plant diversity and soil nutrients at 10—20 cm soil depth in different degrees of plateau pika
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