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Effects of plateau zokor ( Myospalax baileyi ) disturbance intensity on the
characteristic and distribution of soil macro-fauna functional groups in alpine

meadow in eastern Qilian Mountain
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Abstract: To understand the effects of trophic interaction and environmental heterogeneity on spatial distribution and
functional group characteristics of soil macro-fauna in alpine meadow, we selected four zokor mound density gradients and
investigated plant community structure, soil physicochemical properties and functional communities of soil fauna
(herbivore, predator, detritivore and omnivore group) to explore the dominant environmental factors which influence the
spatial distribution of soil fauna community. Our results showed that the herbivore functional group was the dominant soil
fauna group in alpine meadow and the characteristic index of herbivore group was more sensitive to plateau zokor
disturbances. The richness and Shannon index of the herbivore group in the extremely severe disturbance intensity were
significantly higher than that in the moderate and severe disturbance intensity ( P<0.05). The plateau zokor disturbances

had a little effect on the stability and similarity of soil fauna. Furthermore, the redundancy analysis indicated that the spatial
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distribution of soil fauna functional groups was significantly affected by soil temperature, compaction, total nitrogen, total
potassium, sedge biomass and plant species evenness(P<0.05) , and soil temperature was the dominant factor to influence

soil fauna functional groups.

Key Words: alpine meadow; Myospalax baileyi; soil macro-fauna functional group; environmental factor
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Table 1 Compositions of soil macro-fauna functional groups in the plots under different disturbance of plateau zokor

DIfigR¥ JSHHEL Group number A% Individual number 5 gt
Functional groups LD MD HD ED LD MD HD ED Percent/% Dominance
H &Y Herbivore group 13 14 12 19 279 194 168 291 79.52 e+
Y Predator group 4 3 5 7 25 12 16 29 7.00 ++

JE & Detritivore group 2 2 1 2 16 58 3 35 9.56 ++

Z¢ & Omnivore group 1 0 1 0 0 5 0 41 3.92 ++

“rr " FORUIRRE 5 B 109% UL I+ TR WARRE o5 B 19%9—10% ;< +” FoRTRA JSRE, b SRR 1% LU T ED AR
L Extremely disturbance; HD: 5 & T4 Heavily disturbance ; MD ; /1 B4t Moderately disturbance ; LD : %2 T3 Lightly disturbance
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Shannon ZHEMEFEEL
2.3 s BT R A S ) D RE SR A A RS M AR B 52 i

e R B DI e 2 ) R S M D RESE R E M R E M (K 2) o & THRIX S, /S, I LB HER
4 ED>HD>LD>MD, THEIXIH] S, /S, HH 22 5 A8 35 (P>0.05) 5 ED T4 X & M RE SAE 2 M RE Y 1L
{E.(S,/S,) B , R AR A BV EIERE AU il 1 ik . - IRsh W& A LAl 29 G R B 2% LR
T EMEFHRB AN AT AR 0 Hee e , AR T Ak A= 25 3R G HAT 5 e RS g PRI AP S BT R R 4%
e S, ARTHE A S,/ B HAGHERF 9 HDSED>LD>MD, T4 X [8] A f77F i 3 22 5 (P>0.05) , B 1158
Zh A LB

®2 SEMRFATSEEGARTENMEBTEEMIIE LB IE

Table 2 Relative stability value and Similarity indexes of macro-fauna communities under the plateau zokor disturbance( mean+SE)

B L4 e TR

e LR BT A Relative stability value Similarity indexes

Distrubance density - .

S,/8, S,/S; LD MD HD ED

LD 0.15 + 0.040a 0.33 + 0.041a * 0.29 0.89 0.73
MD 0.12 + 0.037a 0.32 + 0.024a 0.87 * 0.25 0.40
HD 0.17 + 0.063a 0.41 + 0.054a 0.76 0.76 * 0.83
ED 0.23 + 0.053a 0.37 = 0.065a 0.77 0.77 0.57 *

XL B R TR TEAR I 8, X AR O P EAR DIV R B S, /S, W I LS M B S AR B MR T R Bz 1 5 S,/
S, AT AR RS A ANBCZ L R VAR B S Ao , [R50 P A [ 321 R 22 528 B35 (P>0.05) 5 IS M T RESSHEAR DA o
# J LR A 2 2 O B PSR HEAR (B 3R B, X A R N DA R AT (B 2R
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Fig.1  Abundance, group richness, evenness and Shannon indices of soil functional macro-fauna community under the plateau

zokor disturbance
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Fig.2 RDA biplot between soill factors and soil macro-fauna functional communities
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Fig.3 RDA biplot between plant factors and soil macro-fauna functional communities
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R RY B, 12 FHITAR ST (RDA) AR TUAR 73T ( Partial RDA) 753, PFAG AR 4 1 HE PR 7% K
R+ HES W) T RESSHRE ST AT 52 M DT BREL (6 3) . RDA Z55 380, 3R & (ST) (B S2 (SC) &4 (TK) Fi4:
RTN) X RIS Yy D RESSHE /A 7 25 B B ik 31 g /K7 (P<0.05) , 1 H 384 LT (TOC) &5 (TP)
S KA (WC) 85 R X R + 2 Wy D e 2SR 50 A1 O 25 M B0 1l 2 DTk (P>0.05) , HIEIASR N Bt
BV IRE] 71.7% , Partial RDA S50, HHER B (ST) Fa8 (TK) XF K7 + 3 3 Wy D BB AE 53 A 7 2%
Bt iA 2 B K (P<0.05) , TR 1 Bt B v ik 2 40.7%

TR %0 R I S S D REZRRE 0 A 52 DTRREL (3R 3) . RDA S5RRH] MW 51 (Ev) FIyBsA:
Yyt (SB) Xt KA - s W D BEISHE 43 A )y 25 M B ik 31 8 K F (P<0.05) |, R4 B 7 %o K #8 + E sh ) y fg
HKBEITA fRR B SN K B 41% , Partial RDA 255 R0 A N 1 B B3y 158 37.8%,
g R I 9 K (3 DUk RN 55.9% ) X KA S W DI RERME AR T EM B R K TR H T (2
TR B 24.4%)

R 3 WEETF KB TR0 T RE I BE 20 A 53 7o S5 AR B 2 380 R 0 4 380 AL

Table 3 Gross and net effects of environmental variables on soil macro-fauna functional communities

B SN % e RN/ % .
Envirment factor Gross effect Net effect

SC 10.6 3.571* 3.0 1.372
ST 22.6 8.752*" 13.6 6.160 "
wC 4.5 1.415 2.6 1.168
TK 9.5 3.140" 10.3 4.665 "
TOC 5.8 1.846 5.9 2.696
TN 13.2 4.555"" 1.6 0.727
TP 3.1 0.971 3.1 1.394
pH 2.6 0.791 0.6 0.901
He 2.7 0.845 4.2 1.804
SB 10.3 3.431" 9.5 4.058 =
FB 6.0 1.903 3.3 1.419
Rh 2.6 0.799 3.3 1.399
Ev 14.1 4.917"" 13.8 5.888""
Sh 5.3 1.674 3.7 1.591

* FIRTE 0.05 AW ERFEMIK, « = FIRTE 0.01 KF(BUM) F i AR SC; 118 K 52 Soil compaction; WC ; 1335 /K Soil
moisture content ; ST ; 3 & Soil temperature ; TK ; +- 344 Soil total K; TOC ; +-3EFA LR Soil organic matter; TP ; +-3E4 B Soil total P; TN, 14>
A Soil total N;pH; 13 pH Soil pH ; He ; #I 1 #£7% 5 & Plant community height; SB: JF 5 il I 2 ¥t Cyperales above-ground biomass ; FB ; 2224
ALY 2 Y Forb above-ground biomass ; Ev : H 41 34) 5 %1 Plant evenness index ; Rh; #4) 3 & B 45 %X Plant richness index ; Sh; #4)) Shannon’
s ZHEPEFS %L Shannon's diversity index

3 e
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