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Abstract; Artificial shrub planting helps prevent wind erosion and sand encroachment, beneficial for ecological restoration
efforts. However, varying shrub planting patterns exert distinct impacts on ground-active arthropod populations. Two planting
arrangements of the Caragana koraiensis shrub-belt and point-were selected to reveal the impacts of ground-active arthropods
on community composition, diversity, and functional group structure by the trap trapping method. The results showed that:
(1) the richness of the dominant group in May and July was significantly reduced in the belt than in the point ( P<0.05),
while the individual number and group richness of the common group in May and October was significantly higher in the belt
than in the point ( P<0.05), the individual number and group richness of the rare group in July and October was
significantly higher in the belt than in the point (P<0.05). (2) In October the individual number of ground-active
arthropods was significantly higher in the belt than in the point, the group richness in May, July and October was
significantly higher in the belt than in the point ( P<0.05), the Shannon-Wienner diversity index in May and October was
significantly higher in the belt than in the point (P<0.01), while the Simpson dominance index in May was significantly
lower in the belt than in the point (P<0.01). (3) The Individual number of predatory in May and July was significantly
lower in the belt than in the point (P<0.05) the Individual number of phytophagous in May and July was significantly
higher in the belt than in the point ( P<0.05). In October, the individual number of omnivorous was significantly higher in
the belt than in the point (P<0.05) , the Individual number of other feeding habits ( saprozoic, parasitic, and fungivorous)
in May were significantly higher in the belt than in the point ( P<0.05). The group richness of predatory in May was
significantly lower in the belt than in the point (P<0.01), the group richness of phytophagous in May, July and October
was significantly higher in the belt than in the point (P<0.001) , the group richness of omnivorous in May and October was
significantly higher in the belt than in the point (P<0.01), in July was significantly lower than that in point (P<0.01),
the group richness of other feeding habits ( saprozoic, parasitic, and fungivorous) in May were significantly higher in the
belt than in the point (P<0.05). (4) Soil bulk density, soil pH, and herbaceous plant richness are the primary
environmental factors influencing the distributional disparities in ground-active arthropod community structures across
various shrub forest arrangements. In conclusion, comprehensive analysis shows that the belt arranged shrubs are more
suitable for the survival and settlement of ground-active arthropods to maintain the relative stability of the food web structure

and system of ground-active arthropods.
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desertified steppe
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1 REHR

WL X I T 7 B [ [ 1A X S B Eh B (37°49 N,107°27" E, 4K 1348 m) . iZIX 8@ T L8 iy vpr
TRt KRRl s . AR PR 8.5 °C AR IR U 22.4 C AR IRIRUIR-8.7 C . PSR & 250—
350 mm, H: 1 60% [ R AR 7—9 H AERRAER K, AESEBRZE U 2136 mm, WG AEZR U 1120 mm, Hb
M PE AR BN IS + | AR b P O XD+ IR EE AR R B B TR

2 WRAE

21 gkt

T2023 455 A7 AFN10 H 38R SOIR 2 R AHES ] 7 20T 1947 558809 JL ( Caragana korshinskii )
N LAERE XA SERE L B BE 1000 m LA _E 52 Ffvbe b gl A vay 2 R0 e i e A — 350, R rhf R AHE S A b vy S5
N34 R (122.1346.39 ) em , S X708 4 ( 119.71+4.61) em , T B AE WL U558 & (Artemisia scoparia) |
. (Artemisia argyi) 3% (Artemisia frigida) F12FKE T ( Lespedeza potaninii) 55 | sUIRHEEFAE o Ay 25 -1 55
JEH (119.48 £3.94) em, -2 55 08 2 (120.44 +3.11) em, T B A5 B 4035 W 5 (Artemisia argyi) , Hb RS K
( Cynanchum thesioides ) #135 VKZE ( Grubovia dasyphylla) %,

FERFMER I E 3 DNEE AN 50 mx50 m, [HFE 30 m DL L, FERFEXHALESR: 6 ST AR 5,
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FEVE BAMAREUN 10% LI ) B LERE(1%—10% ) FIRG A 25 (<19%) Y o ARHE Hh 25 R sh L i 2 ol
HRN R arE ErE etk EEME A ME a6 NEFRIBER . b TR a4t
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2.3 HpAAE
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- Y PlogP, i=1,2,3,--.8
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FIFH R4.4.0 118 b 32795 1 sh W 69 22 #6138 2, IF 9847 3 26 B8 43 BT ( Principal Co-ordinates Analysis,
PCoA) . F15% A F43#T ( Distance-based redundancy analysis, db-RDA ) Fll 5 &2 15 5 22 43 BT ( Repeated measures
ANOVA) ; FIH] Origin 2021 22 il #3745 I Sl Wy A v 15 K0Re i A 2 RERE LS5 AL Rr I 1815 M P SPSS Statisties 25 1
7 Pearson A ICHMES T, TP A 1 5 MR RS WD E VR LB 2 R AR B D RE S A AH DG

3 ZBRESH

31 MHERHT
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THNHE S Ay FAE B R B R IR 0 = TSR (P<0.05) 5 117 - 498 B oK i | AR vy R
AT E R AR AT R (P<0.01) o 78 7 0y, SA 5 B2 R A R e 2 & T ek (P<
0.01) 1 T84S pH FIHRLA 5 FE SR IR B 20 T AR (P<0.01) o 7E 10 Ay, T EEE KR M
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( Formicidae) #2, 2 H B} ( Tenebrionidae ) #1125 B! Bl ( Carabidae ) i F IS HE, FEASR B4 3 o B3 3K & 1)
33.22% 14.52% 12.32% ; H: K 5B} ( Lygaeidae ) | Y625 Wk B ( Liocranidae ) | ~F 18 % B} ( Gnaphosidae ) | Bk #}
( Salticidae ) . fE#%F} ( Anthocoridae) .42 EL ( Curculioninae) \J& U5 F} ( Scutelleridae ) \Zk#5El ( Coreidae ) 4 a5}
(Scarabaeidae) M #%} ( Cicadellidae ) JRATEEL ( Zoridae) F1H T H Bl ( Buprestidae ) 12 2 HE & T 5 W2EHE,
HA AR 5 BB SRR Y 32.39% ; HoAr 41 D 2EREIE TR A 280, HAMABEE & Sk i 1Y 8.02%

F1 HEEAERAERIE

Table 1 Soil physicochemical properties and vegetation characteristics

sk 5 J1 May 7 A July 10 J October
Environmental factors R LS r AR SR r R SR r
Belt Point Belt Point Belt Point
+ 324 7K i Soil moisture content/% 0.01+0 0.02+0 -4.61 *** 0.01+0 0.01£0 0.16 0.03+0 0.02+0 2.12°
AT Soil bulk density/ (g/cm®) 1.43£0.02  1.43£0.02  0.14 1.31£0.02  1.49+0.01  -6.86***  1.39+0.02  1.43:0.02 -1.66
3% pH Soil potential of hydrogen 7.73£0.06  7.74+0.14 -0.08 7.88+0.02  8.16x0.02  -9.22***  7.63x0.04  7.89:0.05 -4.00***
iifiil conductivity/(uS/em) 88.44x1.71 67.82£2.09  7.64***  66.94x1.5  5456x0.98  6.90*** 76.93x1.86 61.02+1.02  7.49***
Sfﬁiffwm /(&/ke) 513021 1.41£0.09 16.67*** 425+0.15 1342009  16.59***  5.18£0.37  1.51:0.06  9.89 ***
F3E A% Soil total nitrogen/ ( g/kg) 0.28£0.01  0.06+0 16.36 *** 0.26£0.01  0.07+0 16.86***  0.33x0.03  0.08+0 8.89 ***
44 Soil total phosphorus/(g/kg) — 0.3+0.01  0.180.01  12.78 *** 0.27£0.01  0.2%0 10.85°**  0.29£0.01  0.18x0.01  8.81 ***
LA Soil total kalium/ (g/kg) 18.94£0.06 19.48+0.1  —4.45***  19.16x0.1  20.120.13  -5.69*** 19.33x0.11 20.57£0.12 -7.58***
T HEEHRE Soil clay/% 7.36£0.35  1.62+0.1  15.69*** 6.51+0.51  1.6x0.16 9.17***  6.03+0.6 1.52+0.28  6.85***
HHERL Soil silt/% 23.99+0.85  1.97+0.15 25.45***  21.38+1.57  2.3:0.17 12.05***  19.75£1.71  1.99£0.29  10.22***
HIERHL Soil sand/% 68.65£1.15  96.41£0.23 -23.60***  72.11x2.07 96.1:0.32  -11.48***  74.22£2.27 96.49£0.55 -9.52***
HREEE Herb richness 3.00£0.28  2.33:0.11  2.20* 3.94:049  2.33:027 286" 2.67£0.28  2.22+0.17 135
AT Herb height/m 2.83+0.22  4.82:0.57 -3.24** 13.19+1.05 18.65+1.37  -3.17** 5.65:0.91  6.46+3.07 -0.26
BB Shrub density/ (#k/m?) 41.33+7.57 23.22£2.64  2.26* 60.44£5.11  22.5622.01 6.90***  38.67+8.37 55.67+10.92 -1.24
TEAEE Shrub height/cm 68.67+3.4  90.22+3.78 -4.24***  148.00£6.43 132.67+4.58 1.94 149.72+8.75 135.56+5.9  1.34
TEAIEE Shrubs crown width/cm 128.58+10.44 117.834.81  0.94 119.72£5.37 122.5+5.45  -0.36 110.83£7.17 121.00£6.07 -1.08

# R P<0.05, # % F78 P<0.01, # % F/R P<0.001

FE 2 FhHEZE A H T ) B (0 215 B s ) B B AN AP ZORTR], H AR i bR HE 51 DA 4l 30 3 1 i 8
Y1814 H SRR T 10 H 45 Bl 47 A28 sSCRHES I MR R 8h ) 1594 H SR JE T 10 H 35 £ 37
AN M TR, HAMERBORD T 22 H O RBEE0EA T 10 14>,

15 3 A A BGRE 2 FhHESE A G RS  BAE 2 FhHES HE A o 3R 5 RS W O S E Y
FHIEAME 5 A6, A RSB OIE R ERE BRI FR, SURIER ISR R OB a2
WRBHRE R IR R AR TR LSRRG I T 1 457 A PR OE SR 4G OB, s S 2 45 i
BRI R FHAE THOIR, AR SRBERN T 1 4510 A0, # R RS BEAL G0 B R RLURE , s e 345 R
LG HRE S5 HRPRCR AR TFHPIR OSBRI T 1 4,

18 3 R SEASRBERZEECAE 5.7 A B B0 s R B K T 20k (P<0.05) 5 8 WA 9 A R E5ORn
SERERE 5,10 R 3R B ARR B 25 T UK (P<0.05) 5 B A SEHE A IMABCRIZEREEAE 7,10 A 24330
AR R T RUIR (P<0.05)

&L 1 ] RS T RN AR B T A0 (P<0.001) 5 75 46 HRR BRSSO T 500k, 25 R
PREAIR T A0 (RAE 2 FPHEFIE NI TC i 25 5%

HI 2 4 ], SRR R AR 500 (P<0.001) , bAh, F#EAHES 5 28 SRABER ] X — % 3 H.
VEFHBIX ORISR WS ARBORZEREE A 5 A EORSS A A & 52 ( P<0.01)
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R3 ABEB BEAXRBNRELBNMEL R LHL

Table 3 Individual number and group richness in dominant, common, and rare groups

Py 5 J1 May 7 H Iuly 10 H October

Group 4R Belt SR Point AR Belt IR Point HOR Belt AR Point

P42 Dominant group A% IN 19.00+2.5 21.22+2.34 25.33+0.34 30.61+6.43 10.83+2.37 8.17+0.95
BHH GR 3.06£0.06b  3.39+0.14a 1.00+0b 1.9420.06a 1.94+0.1 2.170.17

W WIEHE Common group A% IN 13.17£1.47a  5.67£0.56b  11.50%1.19 14.33x1.21 7.56+0.84a 3.56+0.61b
A BB GR 6.83+0.46a  3.22+0.22b 3.72+0.31 4.33+0.24 4.1120.35a 2.17+0.33b

i #5287 Rare group AL IN 1.11x0.2 1.67£0.35 10.78+1.13a 3.22+0.53b 1.50+0.42a 0.11+0.08b
KR GR 1.11x0.2 1.39+0.29 5.61+0.51a 2.39+0.37b 1.33+0.37a 0.11+0.08b

IN: MA%L Individual number; GR ; ZEEEHC Group richness ; AR 1R FEAH [R) A 44y 2 ﬁﬁkﬁuﬁﬁlﬂﬁﬁﬂ%ﬁﬁ( P<0.05)

15 -
C__] #rk
I LA mtk
%.510- l
E
%3 *okk
=]
— . '|'
T 1

OB ML HF PHR
Formicidae Tenebrionidae Carabidae
B 1 WE S BRI B RAEE
Fig.1 Individual number of Formicidae, Tenebrionidae and Carabidae

# 278 P<0.05, % TR P<0.01, # % F/R P<0.001

F4 EMMFIAX REMBREREZEERMNAE LR ERLRBNBELENZN

Table 4 The influence of shrub arrangement, sampling time, and their interactions on the dominant, common, and rare groups

{2 HE Dominant group IR Common group A 27 Rare group
AL PR A AL B R AL FRERL
Individual number  Group richness  Individual number  Group richness  Individual number Group richness
F P F P F P F P F P F P
Qb Bf Treatment 0.391 35.108 # 3k ok 11.71 # % 37.88 8¢ ks 36.73 ok ok 26.25 ® ok ok
A A% Month 17.264 wx%  148.666  #x%  25.38 ok 16.6 %% 7328 ok 56.2 ok
JEFEx A7y TM 0.807 7.079 12,92 wws 21,02 kxx 28,08  xxx 1398 e o o

# IR P<0.05, % 8 P<0.01, % F8 P<0.001

FARARII T (] 2) B, W HES HE DA 8] 255 IR S W RE Vs S5 i [A], ELRE 2= 3h 2572846 . PCoAl Fil
PCoA2 43R T M5 s V5 AR 1R 19 30.62% 11 26.18% , Hir |5 H 435 R 5 4R 1) b 215 Jie sh i
TR ASFAAAE 0 3 25 % (HAE 7 A 10 A W AU EVE 2544
3.3 MRS YRR TR ECRIE

H1 & 3 AT, M T IR h W) M AETE 10 Ay R B A7 IR 3 5 T /R (P<0.05) | ZRBEEEE 3 DA 1Y
RIS T AR (P<0.05) |, Shannon-Wienner ZFEPEFEENAE 5,10 A 4y BRI R R o 2 5 T 0K
(P<0.01) , 1M Simpson JL#EEHEEAE 5 H 3 RI AR B ZFMLT SR (P<0.01)

H 2 5 AT, EAHES 7 26 28 BERURT Shannon-Wienner Z2FEPEFE A & 51 ( P<0.01 ) 5 KA AT ()X}
AR ZEHEEL  Shannon-Wienner ZFEPEFEEUM Simpson {F 3B 8 503945 & 5% ( P<0.01) ; —E X HAEH
X} Shannon-Wienner Z2FEPEFEECAN Simpson PLEEFE KA B 3E 52 (P<0.05)
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Fig.2 Principal co-ordinates analysis (PCoA) ranking diagram of the community composition of ground-active arthropods

AN PR FRTEAA R A A7 2 s 5 s £ 835 25 57 (P<0.05)

60 Hkk
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Fig.3 Community index of ground-active arthropods

# 2878 P<0.05, % F/R P<0.01, #% % /R P<0.001
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x5 BAHFIAN RERBREZEERIMN R T EMEZFERNZN

Table 5 The influence of shrub arrangement, sampling time, and their interactions on the ground-active arthropod community index

A% BT ZHEVESR AL P a4k
Individual number Group richness Shannon-Wienner index Simpson index
F P F P F P F P
AL P Treatment 2.097 38.996 s o o 12.439 ok 2.059
H 43 Month 42.856 ok 35.885 k% 10.948 ok 5.38 ok
AR FEx H Ay TXM 0.788 1.085 4.247 * 3.032 *

#* Fe/N P<0.05, % Fsn P<0.01, # % F/R P<0.001

3.4 TSI UIRERF SRR AR

K BT AR A b 225 I S AR SR O SRR R AT Rl 7, Wl ok il e e AR e it R A AR R

PE 6 NIRESEHE, i3 2 Al g0, HAMARE S ) o B A ARER) 32.60% \31.81% ,34.54% 0.91% ,0.09% 1 0.06% ,
Hrh e 19 NS AR S 23 DIRRE, 24 B 8 D IERE I B 3 2, A S 1 4
BT TR 2 2R, APk e RUR £ 8 A RSO AR A, 1 A £ R R R A X
10 Ry A Ra s =X e ey R N BT e S 1 DO K 2o [ Y X A Ra e e =X e U E s B KN S

1P 4 nl A SR P ARE 5.7 AR BUSHPIR B Z T R (P<0.05) ;s ik & 1A %rE 5.7 H

TR BIRBUNHIR R 255 T AR (P<0.05) s R B PE AR 10 AR R BRI = T R0R (P<0.001) 5 Hift
BEPEMARBUE 5 A BRI 5 T A0IR (P<0.05)

* 251 ';|
| —
20 l
M 20
g / 153 l
%?\6 15+ N ﬁ—g I
%2 1 g2 05 I
&2 1 i <z /r [
#2010 I l # 2 I
Z & & I
& S s w0
g3 f l 1 g
S 2
& 5 / = T I
= 5 / /;
0 0
5 7 10 5 7 10
*
1.0+
30F l x ‘
E\f 2 o8t
&5 20 ﬁfﬁ 06
& E <—.5 .
#H 3 #H s
& g &y
\g 10 Hkk jﬂ(% l
o (=
1 I 5o2r
L TA T 3 / l
0 }' ] 0
5 7 10 5 7 10

H 43 Month

4 HRTEHYIHEER BN EE
Fig.4 Individual number in functional groups of ground-active arthropods

* 278 P<0.05, % Fe/R P<0.01, %= F/R P<0.001
LS AT S PR AE 5 A I 3R IR KT A0k (P<0.01) 5 MiAE B M AE 5.7 .10 A4y
PRI TSR (P<0.001) 5 22 BPERHIFALTE 5.10 A R BUMAHPIR B3 5 T 2Rk (P<0.01) B
TE 7 AR R HRE Z LT UK (P<0.01) s HA B PRI 5 A 4 3R A IR B 2 5 T 20k (P<0.05)
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Fig.5 Group richness in functional groups of ground-active arthropod

# 7R P<0.05, %% Fn P<0.01, ##* FI/R P<0.001

M3 6l 1, RS 7 2O B P A PR BOM SR R, b B S R ORI SRR R B A 8 5 R i (P <
0.01) 3 A FE] X4 2 1A AR S FR B8 B P S R RSO AR A B P R BRI A L B R AR 2
HATREFZ (P<0.05) s —F S HAE I B PE AR BOR S B R B P e e MR B AT B 35

M ( P<0.05) ,

F6 EMHIAK REMEBRELTEERANRTEIIYINEERBENZ I
Table 6 The influence of shrub arrangement, sampling time, and their interactions on the functional groups of ground-active arthropods
& Predatory FEE M Phytophagous
A% IN FREHGR ARELIN KGR
F P F P F p F P
AEFE Treatment 3.560 0.729 14.572 ok ok 128.236 LR
A A5 Month 8.515 ok k 20.570 # ok ok 41.889 ® ok ok 27.198 * ok ok
AL T Ay TXM 4.080 * 4.816 * 2.252 8.273 ok
Z=2 &M Omnivorous HA &M Other dietary habits
AMAECIN FHEE GR AMAEIN FHEAL GR
F P F p F P F P
AbPE Treatment 1.024 2.663 7.423 # ok 7.621 * ok
A3 Month 40.657 ok 20.946 ok 3.368 * 2.57
JEFEx A7y TM 0.15 16.868 * ok sk 1.306 1.668

IN: MA%L Individual number; GR:ZEHF%L Group richness; * R P<0.05, # % FIR P<0.01, * % 3/~ P<0.001

3.5 MRS SN TR

KT Z K T 5381 ( Variance Inflation Factor) ZIBk VIF >2 BIEEE T, LLHERR 5% R 7L 26 M 1) 2

.,

HIP 6 TR, HER Al 1 AR T 33.17% MYLE SR A0 HEFP il 2 il RE T 26.74% R B AR AL, sl i3k 7 W,
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SRR AN SEOIRHES HE A TR W) b 2H R 2 S Y 32 RS A 1A 46 138 pH RO 5

HH
1.0 CaIr;bldae Salticidae
p A A
A Gnaphosidae
Formicidae Chelisochidae
05 r Scolopendronyorpha Tencbrionidacg,
< sc
K BD
g’ Scutelleridae
5 OF A .
;QE' Coreidae A Melolonthidae
HD
= HR
S
0.5 Cicadellidae Bupirestidae
Anthocoridae Scarabacidae
“10 | Lygacidae
Curculioninac A

= 0 i
dbRDA1 (33.17%)
6 INEEF 57 (dbRDA) HEF E
Fig.6 Distance-based redundancy analysis (dbRDA) ranking diagram
Carabidae : 2 Fl; Scutelleridae ; JE ¥ ; Aphodiidae ; ¥4 fF); Liocranidae : Y6Z8WEEL; Anthocoridae ; fE3E} ; Buprestidae ; 7% T HF};
Scarabaeidae ; £ faF}; Zoridae ; JRATWEEL ; Tenebrionidae ; I H FL; Gnaphosidae ; FIEWEFF; Melolonthidae ; #14x Rl Salticidae . Bkik
#t; Cicadellidae ; MWL ; Formicidae ; W{F}; Coreidae : ZIERl; Lygaeidae ; KUEFN;BD . L34 H Soil bulk density; pH ; T 3ERRBEE Soil
potential of hydrogen; HR ; HAREFEE Herb richness; HH ; BAE E Herb height; HD ;. A E Herb density; SC ; J# A IH Shrub

crown width

R7 WRVEMEREETFH envfit EHGE

Table 7 Envfit permutation test of ground-active arthropods and environmental factors

FABETEHT Environmental factors R? P FFEHEFR Environmental factors R? P

+ 345 Soil bulk density 0.45 0.001 || REAEE Herb height 0.22 0.001
43¢ pH Soil potential of hydrogen 0.44 0.001 || WA Shrub density 0.11 0.002
FAREEE Herb richness 0.38 0.001 WK 5 0E Shrubs crown width 0.06 0.034

2 8 AT, DL IR ARRI S B 3 B 5 1 35 IE AR DG (P<0.01) |, 5 HHE S K i Fl A oK AL k2 Ui o6
(P<0.05) . # WA A L1 R ALK 2R 2 Bk Rk & 52 IEAHE (P<0.01) , 5+
FKED A EPRLANE R L U DG (P<0.01) o WA S HEA AR 5 R e 2 RO R i 2 I 3 IE AR
(P<0.05) .

PRSI S RN pH 240 WPRCRI RO 5 i 5 38 IEAH G (P<0.05) , 5 H 3 T AL
B AR A BB Y RLAN R A S B B AN OE(P<0.01) . W LR TERYR RS 10 SR ALK 4
R B BRI AT R 2 IE A DG (P<0.01) , 5 3 Sk A PRI K = 1 5 I 3 A 96 (P<0.01)
s A R SRR S AR o i 5 B IEAHE (P<0.05) |, 5 38 K B 52 3 696 (P<0.05)

WORHMARCS 3 S K 2 BE DG (P<0.05) o U FRMMARCS - Hembhi 5 B 38 IEAH G (P<0.01)
15 H3EE K AU A5 2 BB R R R & 2 3 U G (P<0.05) o D RS S 44
B A g R R R A S A R 3 IR A DR (P<0.05) 175 e o At B 3 A A5G (P<0.01)

HI 32 9 AT, Hb 32 15 B A A8 BB Shannon-Wiener 8034 5 1 48 2 7K 5 R4l 428 B 2 47 A G
(P<0.05) ; 7340 RBEEOA 5 18 FoR ALK 2R 2 B B RLR A R B 5 3 IE A G (P<O.
05) , 5 I ERMR FNHEA & B 52 B 3 71428 (P<0.05) ; Shannon-Wiener $5 804 5 + A HLBR A0 k7 &2 8 2 1F
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3456 2 OO S 5 45 %
I (P<0.01) . Simpson F8%05 3 & /K & 5 g 3 IEAHE (P<0.05)
*8 WERFSEEARMEXNH
Table 8 Correlation analysis between environmental factors and community composition
PRFEHE I iy 25 ¥ PR Fh
ISR Dominant group Common group Rare group Dominant species
Environmental factors AMERC PR MEEC EREEL MERE RPN R LA HEL A HERE
IN GR IN GR IN GR Formicidae ~Tenebrionidae  Carabidae
iﬁiﬁi content -0.24" 0.06 -0.53"*  -0.51* -0.15 -0.23" -0.28** -0.28** 0.02
4R Soil bulk density 0.15 0.21* 0.09 -0.07 -0.06 -0.14 0.10 0.11 -0.01
iiﬁ Zmial of hydrogen 0.14 0.24*  -0.03 -0.11 0.15 0.10 0.09 0.02 0.08
iiﬁii conductivity -0.29"*  -0.53**  0.38** 0.51"* -0.18 -0.12 -0.10 -0.06 -0.27 "
A MUK Soil organic carbon  —0.14 -0.48** 036" 0.54*" -0.08 -0.02 0.08 -0.32"" -0.07
+ 32 Soil total nitrogen -0.15 -0.47%*  0.28*" 0.46** -0.06 -0.02 0.07 -0.40** -0.05
+ 38 4% Soil total phosphorus  —0.07 -0.43"*  0.39*" 0.51** -0.05 -0.03 0.13 -0.32*" -0.03
+ 3447 Soil total kalium 0.05 0.44**  -0.44"* -0.59"* 0.00 -0.08 -0.09 -0.09 0.19*
+3EFRL Soil clay -0.15 -0.49**  0.39** 0.50** -0.03 0.04 0.11 -0.31%* -0.18
F IR Soil silt -0.14 -0.52*"  0.42*" 0.56* -0.01 0.06 0.11 -0.33** -0.13
+IJERP R Soil sand 0.15 0.52** -0.42** -0.55"* 0.02 -0.05 -0.11 0.33** 0.14
BAFE E Herb richness -0.07 -0.17 0.17 0.29** 0.13 0.10 0.04 -0.09 -0.13
FRE B Herb height 0.29** 0.34**  -0.15 -0.19" 0.23" 0.20" 0.18 -0.03 0.27**
BB PE Shrub density -0.09 -0.29**  0.06 0.09 0.03 0.09 -0.07 -0.19 0.21"
WA Shrub height 0.10 0.19 -0.40**  -0.38** 0.20" 0.16 0.05 -0.41** 0.37**
WEASELNE Shrubs crown width 0.01 0.04 0.08 0.08 0.07 0.12 -0.06 0.12 0.12
IN; MA%L Individual number; GR:ZEHESL Group richness; * F/R P<0.05, ## FR P<0.01, * ** FI/R P<0.001
F9 WERFSEEIREMEXST
Table 9 Correlation analysis between environmental factors and community index
EZ8: g =g MNES S FHEAL ZREPER L PR3 HE R
Environmental factors Individual number Group richness Shannon-Wiener index Simpson index
+ 157K 1= Soil moisture content -0.47** -0.54*" -0.39** 0.25*
475 Soil bulk density 0.16 -0.08 -0.03 -0.05
43¢ pH Soil potential of hydrogen 0.12 0.01 0.04 -0.05
3 T2 Soil electrical conductivity -0.05 0.25* 0.17 -0.10
ALK Soil organic carbon 0.07 0.33** 0.20" -0.08
+ 3% 4% Soil total nitrogen 0.03 0.26** 0.13 -0.01
34 Soil total phosphorus 0.16 0.31** 0.15 -0.02
+ 348 Soil total kalium -0.20" -0.43** -0.24" 0.07
FHEFRL Soil clay 0.10 0.32** 0.14 0.02
- HEHKL Soil silt 0.12 0.38** 0.19" -0.03
F 3Pk Soil sand -0.12 -0.37"" -0.18 0.02
FAREFE Herb richness 0.07 0.25** 0.15 -0.04
FARTEE Herb height 0.18 0.02 -0.01 0.04
FARBEE Shrub density -0.04 0.05 0.04 -0.07
KT Shrub height -0.09 -0.20" -0.17 0.13
TEA IR Shrubs crown width 0.06 0.14 0.14 -0.13

# IR P<0.05, * % 8 P<0.01, * % F8 P<0.001
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I3 10 RIRT, Sl B PRI AR S L e A R A g B 2 35 IEAR OC (P<0.05) | 5 R e G Bk MRy R
W E ML (P<0.05) o AHEPE AR T8l R AP 20 BRI 12 25 IEAR 5 (P<0.05) , 5
K B RL  BOAS R I e B R UM O (P<0.05) o AR RS B R R B R IR
FIZE(P<0.05) , 5 HEE/KEE B HETMIC(P<0.01)  HAVEPEMHECS 0 SR A B, 2R 20k,
RORLMUBYRL S 2 B IEA E (P<0.05) | 5 LR S i 2 B35 TR C (P<0.01)

F10 HEERFSIAEBFERXS N

Table 10 Correlation analysis between environmental factors and functional group characteristics

ek Ji-REY FBEME HAb B
G bR Predatory Phytophagous Omnivorous Other dietary habits
Environmental factors A% FREAL AMREL FHEAL AMAEL FREAL AMAEL FHEAL
IN GR IN GR IN GR IN GR

Si:fﬁf:i content -0.17 -0.31*" -0.45*" -0.44"* -0.29 " -0.23" -0.12 -0.18
FIEATE Soil bulk density 0.05 0.00 0.12 -0.15 0.12 0.08 0.02 -0.05
iﬁiimial of hydrogen 0.18 0.21" -0.12 -0.29"* 0.12 0.27** 0.01 0.01
fﬂiﬁzi conductivity -0.29""  -0.22* 0.37"* 0.58"* -0.12 -0.04 0.21" 0.21"
A MK Soil organic carbon  —0.18 -0.14 0.214" 0.58** 0.06 0.10 0.25** 0.25**
143 4> Soil total nitrogen -0.18 -0.16 0.12 0.50** 0.05 0.09 0.21" 0.20*
+ 345 Soil total phosphorus -0.10 -0.12 0.24* 0.50** 0.12 0.17 0.23* 0.21*
+-HE4H Soil total kalium 0.10 -0.11 -0.42"" -0.53*" -0.06 -0.07 -0.18 -0.17
AR Soil clay -0.23" -0.14 0.25"* 0.53"* 0.09 0.16 0.28"* 0.26**
AR Soil silt -0.19" -0.11 0.27"* 0.59"* 0.09 0.17 0.31"* 0.28""
TP AL Soil sand 0.20" 0.12 -0.26* -0.58"* -0.09 -0.17 -0.31"" -0.28 **
BIA B Herb richness -0.06 0.17 0.10 0.18 0.04 0.09 0.13 0.14
RSB Herb height 0.25** 0.15 -0.21" -0.23" 0.21" 0.33"* -0.01 -0.03
RIS HE Shrub density 0.13 0.07 -0.08 0.07 -0.08 -0.13 -0.05 -0.01
JEAR TS Shrub height 0.17 0.00 -0.51** -0.37** 0.06 0.12 -0.05 -0.06
TR L 0E Shrubs crown width 0.16 0.07 0.07 0.09 -0.05 0.06 0.08 0.11

IN: MAEL Individual number; GR:ZEHE%L Group richness; * R P<0.05, # % FIR P<0.01, * % 32/~ P<0.001

TSRS 14 pH 2 B3 IEAHE (P<0.05) , 5 E/K R SR 2 B E A (P<0.05), HEME
KBRS R SR AR AR 2 BRI AR SRR B EAIE(P<0.01) 5 TS KR pH 24
TR A 2 o IR 5 8 5 S 35 AR 06 (P<0.05) o ZR PR BEER S 135 pH A A 2 B 52 9 35 IF A G ( P<
0.01) , 5 HHEE/KE R BE A (P<0.05) , AL EHEIHEECS A PR ECR I 85 B 7] 1) S8 38 A0 G PR R
—%,

4 e

4.1 @M%ﬂﬁkﬁm%w%m%ﬁ@%mégm

- BRI L R S A AS S A LR Y X AR AT R R AR | A T A A ) B L
A HEEEH, 0BRSS YR AU R R G B ARBFSE R B, 5 .10 A 4y, AR HES
AT R B DR B A R BOR AR 2 5 T 50K, 7 .10 30, Al RHE S HE A T s A 28 B A 402K
FIZSHERON (2 2 1 T AR 3 PR R DR HES E A v 3 WL | 4 RN 2 & i s, BRI S Hb 3 45 o
AL E YIRS UG IRFHESE M b SRR TR R A, PR R A b AR DR ) o b T i
SR 7 R A R B A MG S, R S B B AL REREDT S AN, R RE b AR S R RN AR
R N ORI R T A T R s R TS RO Y (R 1,3 8)

http ; //www.ecologica.cn



3458 xR 45 4

34N A A, 2 FhHESVE AR DL SR 240 5 OB, 156 W SR A 57 V68 1 it DX N T AR B R R AT 3,
St W s R, i TN FIENHES 7 X - S R A B A7 AR 22 5, M R T s e A 4L al th
AR, B HRLE T REREARRENE LA Z — £ T EIREAE SR B MR A F TR AN
o0 B A P BR AL A DG BR e i o & P35 SRR ) AP IR HES A P S B R AR I T IR, X
JERNIE R B TV AR B | A 395 b A 2 R 0 040 FEORE 7 B i R B A B A, AL
X AT 23 TR 43 A A Joy 7= AR R 205 i 2 i SCRHES T A - bk 5 i 25 3 TR, B R A3t
T R AT AR RS 55 40 408 B RRE R T 5 /0 W R EE S AR5 K S0 B RS ek i L
FHIDE (K 8) , HXILkR G T AR — 3, A FRHE QR 0 J6, R Dk i 17 2R 358 A8k, R g (4 A 25 4
ARERES ) BR EE  HORHESIE A A RS AR TE B 22 5 MR A 3 R, 78 s R HESHE
o7 F10 A IRHERBE S L BB, PRSI UG 10 A3 & 20 HRE, 50 R 7 IRFEAS 5 B
1610 A ERT AR AR S AR 2 P EMC (R 1,%8).,

4.2 HENHES) 7 A0 T B Eh W I Z AR

SRR Sy R S PR TS M s R AR O AR T B YRR, - S Sh Y R R ) 2 D
B AR Ak B 22 B A /NG 5 DR T - SR B 45 PR O P 45 TN B R A A s ek, AN T i AHE S O =0t
MR BB Z e A TR ZI5

BrT 5.7 A b5 W AR 2 FhHESIREN ] TC 1 35 22 41, 10 4 M 3R 75 B ah WA IR %50rn 5
7.10 A 0 3R S WSS BRI SRR A R 2 = TSR (B 3) | 32 R o P R HES HE A rp A Bl
B R S B R (R 1), AT 1R R A R T R S AR T S B R IR RS B AR
Y RN B SIS AE S ESR A R A MR A O SR A R i A A KRG, A
PR FNAR B BB R RO DR T RO T FR AR AR A A R SR sh A R R
AR S W M 3R 1T R B 2R E oA . ARWESR A B, M3 15 B sy I IR R 2 FE A S L 2 i 12 10 25 1B A
KM R R B EAAIC(FR9) . MRSV E BN E e BAR T HIEAS R
SR AR RS R ol " A5 45 SR W A IR HE S AR 45 T a5 bR HE S B3 ‘BT 4 345 1 3 400 14 A A A
FE S

SRR B R AR T LIRS R G e WdE K A B p 20 RIS R, 5. 10 A6y, 9k
Shannon-Wienner Z £ PEFEHIC 25 T mCR (& 3) |, 3 Ud B AR HES HE A RO B 5 45 A e R R IR
FRBUZTERE T EE L LA bt — 203 0 ok USRS VR A BUIR B 8 | D 35 B2 48 B0m S R T REVR AN [+
KRR AT 5] e SRt B R 45 1 B AR S THRED  ARBFSEh,7 .10 453 Simpson DR EE H8 50 2
FIHENHES (8] 0 f 25 22 5 10 5 A A 3R A IR S A T a5k (I 3) | 1 B A R HE S HE DA o3 A A5 s R T
FIE), LIRS KB —E R b S M RS W 1 o3 AT, AH A 43 A A2 B Shannon-Wienner Z2 41445
B 3K R B3 U SC, Simpson (RS EONAHS (% 9) .

4.3 HENHES 7 A0k b IR sh W v DI REREAS 14 10 5 k)

WA RS IR I B L AR KN TGS RE ST G B A AR AR Y A T RS R A R S R
SN EEAERR D AN A ARBIOT DA e ERR T B DS AR R R A AR OAT DA e - 38 B
WX PR 38 o AR 00 R TR 2 PR st kot A HE 81y X A R R S [, 5 B R s Th e R 4
FITE 2 FhHEFIHE N B AFAE2E 57

5.7 A0 AT ARECR B ORI TR A OGS B A B, - B e JB b R R AR g B X
A (4,2 10) . 5.7 A6 A EHAMARECFR IR 2w T S0 A O E S T A B, A R
TR 2 B S R AR S SR O, T R TR 3 ML | R 0 R A bl o 5 e AR A ROIR B
TP AE B AR BGE B e (18] 4,38 10) o 10 H A0, 0 IR HES I HE A2 0 A AR Bl 2 v T 0k X T e 54
PRFEMEAOC 3247 S 43 A R BLCRH RN 2 B RO 5 RS OK e R B ARG (K’ 4,38 8, 3R
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10) . FHEVE SR ETEZ F B HE, S e T R 1 B Y E WSSt i e i B RO R Y AR
B, ARSI FE A B PSSR RO RO LU T Tl PEEAE e B M fy rh 2 37 L, A R T 4R
W AT AW FRYOC R S B N R AR AR e M

DIRERE A3 B TR [R5 SRS M S RE ) R GUB O R T ARHESE op PR HES I A oA A PSR R LT
BRI HAL , sRHRSIRE A il VAR R B SRR S5, B2 PR MR B PR T 55, A P A
EPEIEHER A7 LR (P 5) |, e T AR5 X It 3 3 1B sl ) DX DU B PE AR B PR e A1 O R BRIl 5
7.10 AR ETESEREEN 510 H 2 SRR R BUSHDIR B2 05 T R0 (18 5) 102 th T4 2L i
FEATIR B, WA B PR SRR 4 fa LS  Ze B PR OE HVRL IR R R4S, 33X SO 13k 26 4 315 IR sh ) 26
T A R PRI b 1, X PR AR AL R 3 (R AR R AR

5 Zig

i ARHEFHE AR SIS AL RO AL FRE, SCIRAHRS HE A b L 3SR A 455 OB D020 FRRLRIE H R
H T Y ARETE 10 F 0 B0 Rt R 0 2 v T m0IR R EEPE 5.7 .10 A R B IR 38 7m0k
Shannon-Wienner ZZFEVEFEEAE 5,10 H Oy R IR 2 &5 T 250K 1 Simpson (EF TS5 5 H My £H N
WA B FIRT SR TR MARAE 5.7 30 3RB R B E AR T 20 ks & P MAECE 5.7 A RILH
R B T R0 2 B ISR 10 03RBSRI B3 5 T m0IR s E IMAETE 5 1 0y R B AR
BT RUR, R MERREECE 5 A RIUNAIRE Z R T 0K AR B 2R BCTE 5.7 .10 H 0 3R 3 iy
AR T RUIR A B MR 510 A 3RBUNAFIR B2 5 T 0K (B 22 S 2R BEECE 7 F 3R 3 aiIk
T FEART RUIR HA PR ETE 5 H Oy BRI IR B & 5 T R0 S 3Ry B sh 70 1) T 2R
A5 T IEAE E pH MBAE T, £ ARIRHESHE N ST 58 5 b R 5 s W R A7 e s, SER) T4 R 5y
B Z2REPE . PRI A R S 15 A 285 2R e A [ V0 DA AT A 2R S I, o7 AR A1 T AT A (]R3 O 2T 1Y
THRERHE , 2 PRI ) BB MR O 5 s, QU AR AR S i B b - 3 A W) 2R s S84k MR TR B A B R 5
KIS E R R
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