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Abstract: In Yanchi County, Ningxia, belonging to the agro-pasture transition zone in northern China, an investigation on
ground-active arthropods was carried out using a pitfall trapping method in response to the conversion of cropland to
agroforestry land versus natural grassland. The results showed: (1) there were 25 groups belonging to 7 orders and 23
families. The dominant groups included Aphodiidae and Formicidae families, which comprised 45.30% of the total

individuals. There were 13 common groups occupying 49.17% of the total individuals. The remaining 10 groups were
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relatively rare, only comprising 5.53% of the total individuals; (2) there were four dominant groups in both crop- and
grassland , whereas only one group (i.e., Formicidae) was found in Populus and Caragana agroforestry land. However, the
composition of dominant groups were completely different between grassland and cropland habitats. Meanwhile, the
dominance of dominant groups decreased remarkably from 86.67% in cropland to 54.90%, 63.16%, and 61.70% in
Populus and Caragana agroforestry land and grassland, respectively. The number of common groups and their dominance
increased considerably in response to the conversion of cropland to agroforestry land versus natural grassland. No rare groups
were found in these four habitats including cropland, Populus and Caragana agroforestry land, and grassland; (3) there
was a significant (P < 0.05) effect of the conversion of cropland to agroforestry land wversus natural grassland on group
richness and the Shannon index, whereas no significant ( P> 0.05) effect was found on the total abundance and Simpson
index of ground-active arthropods. The group richness and Shannon index of ground-active arthropods were found to be
markedly greater (P < 0.05) in grassland, followed by those in Populus and Caragana agroforestry land, and cropland;
(4) the Jaccard index regarding ground-active arthropod communities ranged from 0.13 to 0.39, which indicated a
dissimilarity between different habitats in cropland, Populus and Caragana agroforestry lands, and grassland; (5) soil
moisture and total nitrogen were found to be the key factors driving the structure of ground-active arthropod communities
based on the pRDA results. It was concluded that the conversion of cropland to Caragana shrubland and natural grassland
could be beneficial for the improvement of soil physical-chemical properties, and the conversion of cropland into natural
grassland could indicate a facilitative effect on arthropod biodiversity recovery in the agro-pasture transition zone of northern

China.

Key Words: ground-active arthropods; conversion of cropland into agroforestry land and grassland; community structure;

agro-pasture zone
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R EEREX 4 MRS BT A IR, PSR B R/ FaBE) EREE L) R AT E TS
ZFEFRAR T 4246 Shannon F8URT Simpson $8%k, R Jaccard AU FEEL LU BN [ A 358 i 1T 15 R sh i
V5 1B B AR RLPE

Shannon 848 H'I1T8 AN .

Hzgmﬂm (1)
Simpson 1550 € AR W )

C=1-Y pi’ (2)
Jaceard HIMESSERE K HEARN .

K=c¢/(a+b-rc) (3)

A, S FRBEE DAL, P RN IR | AR n AR SR N B EL] BY Pi=n/N L ¢ FRARPIAEETE A
I B AT (RS o FRRBEE A TPIAMAREL b FREEE B SRS

JIA B IR AT SPSS 20.0 FAFHEATEETH 04T, SR I 2 J5 22 7311 (One-way ANOVA) Flfie/N 2 35 22
S (LSD) HASAN [) 3080 2HL 1] 14 2 5 1

FIH T RN 4 Fh 28 B RE b b 10 95 B2 3 0 A AR 8080 6 1%, >R BT DCA 43 #T ( Detrended correspondence
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Table 1 Soil properties and herbaceous vegetation in response to conversion of cropland to agroforestry land versus natural grassland ( Mean+

SE)

THEA ALK R iR LR SR TR

o K i YL
Soil total Soil organic 15 pH j:l%ésﬁ,lkg Soil sand Soil clay Electrical }fi% ';VE *Djf’sﬁvj Species
nitrogen/ carbon/ Soil pH "tm o content/ plus silt conductivity/ e{g b/ ’2) richness/
(g/kg) (g/kg) Totrer % content/ % (s/m) o (th/m Fif
CH Cropland 0.69£0.08a  4.11x0.34a  8.15+0.07a  4.35:0.39a  88.69+0.99b  11.31£0.99a 608.40+79.22a — — —
Tt Mot
Popul 0.27£0.02¢  2.02+0.36b  7.75+0.03¢  1.37£0.074b  95.75£0.51a  4.25+0.51b 156.38+4.16b 7.61£0.95a  83.00£9.28a 1.60+0.24b
opulus
At
c 0.42£0.01b  4.15£0.62a  7.67£0.03¢c  0.77+0.02c ~ 90.64£0.60b ~ 9.36+£0.60a  161.26+£9.22b  9.88+1.43a  61.20£9.25b 2.80+0.49a
aragana
FH
? ﬂj‘l d 0.36£0.0lbe  3.41£0.17a  7.9120.02b  0.66£0.05¢  94.00£0.4l1a  6.00+0.41b  156.38+4.16b  9.46+0.64a  54.60+£10.13b 2.60+0.24a
rasslan
F 18.67 5.92 26.67 75.43 23.24 23.24 31.72 1.31 241 3.44

L )

M 1 AT LUE IR AR 5 b R - R AR 4 A7 B 3 25 Sk (P<0.05) o TSV R & i3RI BE
Hi 55 A B A L k2 R A RN bkl (P<0.05 ), 177 = SR o s 55 28 BN B M 5 4% b i I I Tk
AP EbRih (P<0.05) o [FIH, AN [RIZEAURE i o] - B 5% pH AT HILAFNLGL R0 7 A B 3 22 5% (P<0.05)
T SR E A H B T HE 3 FiEEHE (P<0.05) |, T 5 3 FRE ] G B 25 2% Sk (P>0.05) . 3% pH
EF I AR F i ey, BB IR 2 AT MR A A MR ARG, 48 LA Fe B AR F | B b Ay S v b 8 2 1y
TR BRHL(P<0.05) , TTHT 3 FiREHE] 0 35 22 5 (P>0.05) o 3RV A i R BN AR FdR g, A 2 AR b
UK 2, A MR IR AR
2.2 M RS v AL BRI

APPSO Y 181 K SRIET 7 H 23 BH(F 2) , H UHER S AR BGE, 2
ANREL BB 45.30% ;8 WASHEA 13 BF, HAMARE SRS 49.17% ; Ho 8 BEATR A ZEHE, HAM %L
m B NMAEEL5.53%

A H AR B AL RAS Wy B3l 45 K10 B, Hi PLSESEEEA 4 BE, 200 i A R BCRE 2P HUR R
WAL AMARE S SRS 86.67% 5 F WARHEAT 6 Bl WG L WAL BERAL O HRL W ikRl | B 4 BN B
Bl AMREBOE SR 13.33% ; TOR A 258,

Wb L AR A b T gl 51 17 B, Ho  PRSESEREBORE , MAEL S B AMAEL 54.90% 5 i DL
A 6 FF, A HE L R PR S8Rt PR R R HRE AMAEEE G SRR 45.10% ; oA

PSR AL AAG M T Al 38 10 B, Horf AR FISHE R ARSI EL 63.16% 5 WL
BEA 9 BE, o R R BB SEERE 684 Rt BSOS R VR MR JRERRHR R, A%
SAMEEL 36.84% ; TCRATHE

B A S AR M Y s 47 215 2 Hirh AREIEHE 4 28 A0 TR R A B4 R IR A
P HRHEE R R, HAMEREOS SRR 61.70% ;% WL2EHEE 11 28, 40 B2 AL kRl | pel ik A ORE R ok
B wRE fE AR TR DEBIE KSR E SR, MR L SRR 38.30% ; ToH A RHE

IRBFHEMG LR EBCR E WD, RPN A 4 503 HE 7 bR RN Az A Ak A ORE 1 254
PR H LA B B LR AR IR S B 0, DR 1) 13.33% 14 T 30 4% B bR b IR 2% bR HE 1
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45.10% 1 36.84% , IBBHE TG AIERERE LA T WAL, ML H A FTFEAT, WA 86.67% [ 1y F b
(4 61.70% ; 7 WAHFROHAL S Y L B R E IS 4 PR IURE A 85 i R L B A A

X2 BHERSEEEMMETEIMEEARRSESH
Table 2 Community composition and abundance distribution of ground-active arthropods in response to conversion of cropland to agroforestry

land versus natural grassland

B A< H Cropland T AR Populus Fr 4 pR Caragana HiHb Grassland

Family () 5 d e (€57 054 P ERded P (£ 54 e
Percentage/% Dominance Percentage/% Dominance Percentage/% Dominance Percentage/%  Dominance

W1 B Oniscidea 2.22 ++ 0 0 0

SRR Gnaphosidae 0 7.84 ++ 2.7 ++ 12.77 +++

TREEF} Lycosidae 0 0 2.7 4 4.26 ++

A EL Liocranidae 0 0 0 4.26 ++

& WA} Thomisidae 2.22 ++ 0 0 2.13 ++

TEMEARL Labiduridae 11.11 e+ 0 2.7 ++ 0

IEIERL Gryllotalpidae 0 5.88 ++ 0 10.64 —

@Rl Anoisotima 0 0 2.7 ++ 6.38 ++

KIER Lygacoidae 0 0 0 4.26 ++

& L Histeridae 0 0 0 2.13 ++

#H T HFl Bupresidae 0 0 0 2.13 ++

2 Bl Tenebrionidae 0 7.84 ++ 8.11 4+ 21.28 et

9 B4 Fl Glaphyridae 0 5.88 ++ 0 0

84 fa Bl Melolonthidae 0 0 8.11 4 19.15 et

H &} Chrysomelidae 0 1.96 ++ 0 0

B4t Aphodiidae 53.33 —— 7.84 ++ 0 0

Z B} Curculionidae 222 ++ 0 0 0

AHEL Carabidae 11.11 o+ 7.84 ++ 5.41 4+ 2.13 ++

WOEHEL Anthicidae 2.22 ++ 0 0 0

el %R} Araneidae 2.22 ++ 0 0 8.51 ++

4Bk Trogidae 2.22 ++ 0 0 0

AL Sphecidae 0 0 2.7 ++ 0

WA Formicidae 11.11 - 54.9 4+ 64.86 4+ 0

AMREL G SRR Y 10% DL E OISR, Fl+++30R T 1%—10% 0% W2ERE, H++38; A TF 0.1%—1% WA 2588, H+3nR

2.3 HOTE T SRR 2R

P L 1T AT SR A 55 3 B it T i T 1 i S P S BERIORT Shannon 8 8034 77 A8 1 2520 ( P<0.05) , &
PR A o d5 5, A PRI R 22, A T R S PR ARG, B T 5 SRS A AR BRI Simpson FEEUR Il 4 FhA: 5%
) 357 JC b 35 25 Pk (P>0.05)
2.4 HOTE T RS REVR AR LT

T 3 T LI AR T FIAZ AR PRI 7 Sbkckt, R b fr) A 2RI I 2 .3 4 A4S A PR RN AT S5 Mk |
B A RO IR 5.6 A, AT Ao B b i A SRR 7 A

FHE% 3 AN, B R LR [R) AR SR HLE] Jaccard AHALPEF8 B0 8K, A T 0.13—0.39 Z (1], J& T A A RIEL
SERAHAL . F PR A A A HI RNy S AL 1] Az B PR ot AR 0 Py 2R bA st R o ) 3 1 5 A s 0 e 5 R 40
FRBUR =, T 0.35—0.39 Z [0 A FH S5 A% AR Il Ay S5 bRcth, R0 5 e A4 558 18] b 8045 FRC s A s ARDL PR 8 B0
i, /~F 0.13—0.19 2 [H],
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Fig.1 Diversity index of ground-active arthropods in response to conversion of cropland to agroforestry land versus natural grassland
/NG PR FORAR IS B A B (R A7 AE 3% 25 5 (P<0.05) 5 CK: R cropland; Y: Akt Populus; N: #7 bkl Caragana; G: ¥
Hb grassland

3 RBHEM S IR E A B M T B S M B R A LR

Table 3 Similarity index of ground-active arthropods communities between cropland agroforestry land and natural grassland

A H T bt 4 b LS
Cropland Populus Caragana Grassland
A H Cropland 0.13 0.18 0.19
Bt Populus 2 0.38 0.35
¥y 4l Caragana 3 5 0.39
il Grassland 4 6 7

7o BB BB, A B AN Jaccard $8 %K. Jaccard $55U7E 0—0.3 Z 8], F/RAHAML, 0.3—0.59 Z[a], FR P& E P AR, 0.
7—0.8 F R AR foe 155

2.5 M RCEh IR S R R A RDA 24T
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Fig.2 RDA two-dimensional diagram of the relationship between ground-active arthropods and soil factors
TN.: 3 soil total nitrogen; SOC: +IEAHHLEK soil organic carbon; SM; 37K soil moisture; SS: FIEVPHL soil sand content; CS: +
HERTBIRL soil clay plus silt content; EC; HLFR electrical conductivity; pH: 13 pH soil pH. 1 ##88l Labiduridae 2; #4678} Aphodiidae 3:
% HEL Curculionidae 4; 258} Carabidae 5. BEWkEl Thomisidae 6: WUEHEL Anthicidae 7. FE¥EFR} Araneidae 8: H 4 a8} Trogidae 9. IR}
Formicidae 10 | HtF} Oniscidea 11: “FJEEEF} Gnaphosidae 12 #14:fF} Melolonthidae 13 M H%} Chrysomelidae 14: BHEFE} Gryllotalpidae
15 2 H B} Tenebrionidae 16 4{FE 4 faFl Glaphyridae 17 J8# %} Sphecidae 18 MR ¥EF} Lycosidae 19: & Hi Bl Anoisotima 20. & H &
Histeridae 21; 7 T H B} Buprestidae 22; JEZ5WkF} Liocranidae 23 KIU5Fl Lygaedae. @ = 4K H cropland, & = WMt Populus, A = Fr4hk

M Caragana, B = H b grassland.

F4  TEERTFXLEINYNEEELOENTERE RDA 547

Table 4 The relative contribution of Partial RDA analysis of soil factors to the variation of individual number of ground-active arthropods

A5 Variable A TTHkH Contribution rate/% F P

SM 0.19 19 435 0.002
TN 0.19 9 2.48 0.028
ss 0.10 3 1.05 0.390
pH 0.11 8 1.84 0.088
EC 0.16 7 1.90 0.078
s 0.10 3 1.05 0.390
soC 0.05 3 0.58 0.820

N HPRFNY marginal effects. TN : +3 E % soil total nitrogen; SOC: T3 HLEK soil organic carbon; SM: 135 7K1 soil moisture; SS; 1-3EV>
Hi soil sand content; CS: IEKTHIKL soil clay plus silt content; EC: HLF:* electrical conductivity pH: 13 pH soil pH

http ; //www.ecologica.cn



54 BUUE A AL TT A R IR B PR 3 X i T S A A v A A () R 9

3 e

3.1 RBREAK G R R P S AR R R

FEAL T AT JRBFIE BRI B T By X IR A - 3 Wk SRR o A 1) B R S M = — 1 ]
S IRHHA MRS IR B, X AL B SRS | R R UL R AR W R AR R TR R R
BF5E SRR RIS R, A bt 0 it st 38 08 ) ol 85025 T A PRt 300 5 500 A AR X I bR 2207 S A
IRV MBI BT RARMI o FFE R, A7 A0 D\ BT RO R AR b 2 REE PR B B A
Mo T LASE I SRR Rl R R AT B TR A WO O L (U bR B A 2 B A
PIAREL, X S PR A AR R AT B2 R B A K, M R AR R A — AR R X R AR T
B i K5 (3 1) BABSRAGE NAHE, MR 2

EHER AR AR A T R R E R A L RTINS R b b L 4
UL I i AR VR Z0bk M, T - SR BRI 55 22 A A T kSRt A 35 s S R A
WA K, BAERS AR EE A PUIL , an=F 2 ul s B 5k ok n R HeAC 3 FIPE =it A7 4K
- R RLE R, — T A A HE A AR O B R AR A A O TR A A HE AR 3t 2 A S A 4
BEtH B, R AR S A ) B A AR T D 2 OF L AR I B K RG] 5 5 Ak A it A K 5
[, B2 2 g i N e 2 O, PR 7K 7 A T S B SR 0 e AR R R M pH
Y bR KR IR R X B ZE TR R MGR )2 i T LU KRR AR R K 4 2R R )
S

A BN i A R F I A AR R 3 AR B A A S B 2 DA G T e S bt R 4
IR B A S S TR X5 Liu et al ™ FERHRID D LA ST 25 50 — 30, Fr ok SRHEY,
R S A KRR TT, 7T LARE 2 SO AU OR3P R W A DL 0 43 i SR A R T 13
SRR T30 K7 AU A F T L SR T A4 U AN L R RL 0 084 i, 2558 T S50ky Zobk b 84 BLie
B FBEE H A B T RO AT b A A A T2 A BOR R B R R 7T LA 4 LR A
NTTH 5 3 MR A RS 5 MR, A bR st b 2 A 3 A1 B —  ORR 1 R 43 O B0, 285 SR
il - S BRI A B R
3.2 ARBRIEAK R R A T TSl RV 4 R B R

A AR AR IR PR 0 R Ao S i S el A I M ) ) B, 2 0 i N ) 45 Jse sl g
Ay A S RN ) S PR [ S 2 A 5 v i TS RS O SR A, R BB BRIE AR PR R
ROk A WE AL A NS LR RERAL 2 1490 4 28, My AR R i ARt U352 D R} 1 26, X
AT RS PR O A BN R A SRR A bR | 75 5 S — sh P 26 et U TR AR F 5 g L HE B A £
WML I AT RE S A RS B A LSO MR R A e, RIS/ AN R R a5 i
b AR DT 142 0 5 el T 15 P s 053X 55 RDA 1R B 25 R —80( 3R 4) o W WS FECAE IR B bk
IR J BT BT I, SR B AR T DR 6 28 WAL 3R WA 7 28, F MR Ml B DL 9
e, T REHBA AR A DLISHE 11 28 X nT REJE: P A I R oA s B ) N R 35 sl 410, T A 858 LU AR, i+
o, FECEZ 0 SRR E RS TR SRR Sobt b T RS R USRS T R A, SRR
Py SRR B i MR A T, WT LA hy B 22 ) DR TR T 3 3 3l ) i 43 5 A ) B 50RIT I ) A 5 (075 3 T 3
RS WARREON 2 (R 4 RS RURE M A BT PR R U AT SR . ST R I 4 b RE b AR S5 T
MY IR AR RE IS R Bt T S A A

M TS ISR v 2o AR PSR B A e i M T LS M) AR EORT Shannon FEER TR, IR TAR T, X
X7 RN TR X SRR A AN TR R 0T 3 15 PR B 4 22 R 1) A AR T 45 SR AR — B, MUK S 3
115 SR B 2EAEEORT Shannon $8EBEEARIER) M BRE , 5B BFIEMAH 1L , IR BRI 7157t 5 REAS (2 2 b 1 1 i

http ; //www.ecologica.cn



10 A E = 39 %

S ZREVEMIRE . 1T AKORT Simpson FEEUTE 4 FhA= 358 18] JC {35 25 520k S nT BEJE Rl 4 FlOR [ A0 A 555
el R R BRI A 0 A 4 FORRIAG A 35 b JLERBE A0 PR 2 R 0% B — s M0 O B W SR AR I
WS AT, R MRS Simpson $8507E 4 FORT A AEBE PO R B BI2E bk, X UEIH R[] + i A F 2570
ot b 115 1 B 4 (9 S BEAOR Shannon $8 B0 LK, % MAKCRN Simpson F8BUE WA/, BT LA, FEA S 5
Hr SR FRA AR S 0 0E S AN A B ST B, SR YR 1 Y B sh R ZRE T R — A Rk

INTETE AR 48 BOR T, 28 PR 5 i RIM b A= 355 (] b 11 55 1 sl B30 AR (R 38 B 3, T 0.35—0.39
22 [B) T FH 5 b b A0 0 b A 35 ) b T 5 PR st A 0 A AU 8 B A, A T 0.13—0.19 Z 1], 3k S B AN [R] 2%
I A 5% v b TR B Sh AT A2 AR K . 7E FARA R 22, Ao A shs B0 A A 5 v, HL b TvT 79 i sh g 41
PSR K, M THTT5 JE Sh E TE AR PE S B, (R e A 0 7 5 4, AR T 20 B AR b 0 e b 2 B v b T 49
JESh AR ) (BRI A ST Y 4 Rl Az SRR M R, Y R S B O AU 8 B AR, B IS 4
B HE 25 SR 3K DR A AN [ A £ 1 BE A 2 T - S Sh W I AR R AL B AN 45 28 B A B oA 1
3.3 SRR S RIER T OCR

RDA Filfli RDA 43Hrah R0, R3Sk a5 R A& R 3 s Y AR50 E 2N, 1X 5 Zhao and
Liu " BURFFE 45 R —50, A FHFEE it AU 2648 I il T e D i 1 1 18 55 /K R R 9B B R KO, kR i
M1 S AR B A 0 AHIFSE Y H DG SRR X s T Y i S AR B A ) B TR AR 529 , 13t
AT A b 5 PR 2 00— 3 3 5 DR S e 1 5 s A A AR A A 7 AR TR R e Y RS R, B 2
YL 22 5 R 5 T M T YT R s ) A AR B A B R B R R 2 — 1) R — 2 T B R P A A A R R kAT
R

A, W SR — AT T 1) A2, AR BRIV SbR -5 A AR PR e B 7 A el 1 0 7 5 o
ot N SO S G 9 RS 7 e v S 17 S D ke SO T 3 S
b5 Rt ) e T R S TV AL A RPN 31X Jaccard F8E( 3R 3) 45 RAH—BL,

4 Lt

(1) IR BBy FMR MRS L SR AR L A 7 A 35 R M), TR B A 2R AR M A3 B %k 1 AT LA AR
R R O R

(2) IR 38 BN i TS B 2R BORT Shannon $840™ AE 35 52 ) T %A~ (A B50RN B 34 B 6 450
SN FEREIG ORI e il LA i 115 IR sy 2 et A A TR AR RO AE

(3) BB AR5 30 e X AR ) A A SR S b 7= A B S8 R . AR AR R SEp R
ORI e 1 )39 T3l ) 22 R PR S O A T IR B A it , 1T ELIB RS A A S AL T Akt

5 % 3Lk ( References) :

[ 1] Ak, &5, ke, FEE. U BB MR E S LA S . b ERFLA3E R, 2002, 17(5) : 739-747.

[2] 2Bk, B3UA, XM PEIEFRICSHEHTE R HT. IR FARRAM, 2003, 26(3) : 269-273.

[3] 2k, Bk, WINLE. JET7 AR B i 3 i k3 S K it B (U R —— LA T B b i BOR ). 2 BB, 2010, 38(4) : 1923-
1925, 1951-1951.

[4] THete, G2, BHCEERE. B TRPHE ML R R RID D i SR ES S —— DRI T 28 S ). NS I R4, A SR
REFDUCRR, 2007, 36(2) : 212-216.

[ 5] Zhao H L, Zhang T H, Liu R T. Effects of land cover changes on soil arthropod community in Horqin Sand Land, China. Journal of Life Sciences
and Technologies, 2013, 1(2): 112-117.

[6] XUEH, AR B TS W rpr s L. P ETNEL, 2009, 29(4) : 656-662.

[ 7] ¥, RS, B, @, IR, XIFE, /K RFEARES D AN TR TS B e vE 2510, A8 253R, 2013, 24(4):
1118-1124.

[ 8] ZRffx, skE, TER, LRI, 8, ERE. FHURID UMM L R R 200 e i K L ORF5274R, 2006, 20(4) -
116-119.

http ; //www.ecologica.cn



5

BAE A AET AR S BT AR A ARG A T M Y S S R SR B S 11

[9]

[10]
[11]

[12]

[13
[14
[15
[16
[17
[18
[19
[20]
[21]
[22]
[23]

[24]

[25]
[26]

[27]

[28]

[29
[30
[31
[32
[33
[34

[35
[36
[37
[38
[39
[40
[41

[42]
[43]

[44]

[45]

[46]

AL, R, FIRF, KL, ik, O, U G B Mol B SRR MR Z R EE. K AR ST, 2006, 13
(4): 101-103, 106-106.

AR, JAEE, KRS, B FREL T AR Y B AR R T RRIE R AR A R, o E B, 2003, 25(3) ¢ 1-8.

SO, MURSE, /NG ARSI —. b7 AR PSS R M B R - SR R T S A RHIE Y PLEA A3 BT, 1324, 2008, 45
(2): 321-327.

R, ED, BOKLL. B U B A AR XA )R BE MO0 T AR . BRI R, 2012, 40(32) : 15782- 15783,
15786-15786.

XU A6 J7 EERPFEMIE R KA PE S APIFE[ D], L5t LRtk k4%, 2009.

T AR S R R I A IS R R SE[ D] 4RI TE KR, 2016.

RA. TR LR BHE IR BRI RS R RPN [ D] I TE K, 2008.

Frche, i LS M. JEnt BRE i, 2000.

ARG, BRHAME[ M. FIRT: R RO A AL, 1999.

LA, B %E. TEAINRR[M]. TR TEARLRL, 2010.

Swift M J, Heal O W, Anderson J] M. Decomposition in Terrestrial Ecosystems. Berkeley, Los Angeles: University of California Press, 1979.
XL, AR, XVEEAE, BAR, WM. YT 28 (Caragana) TEAMBUA G IR S IR TR RRAT. R VDB, 2018, 38(1) : 117-125.
Bt B RT3 AR M]. AL R R, 2000.

XML, RIS A RO T —— R BT Bi A B 5SS R, AT, Bl R, 2016.

Ter Braak C J F, Smilauer P. CANOCO Reference Manual and CanoDraw for Windows User’s Guide; Software for Canonical Community Ordination
(Version 4.5) . Ithaca NY, USA: Microcomputer Power, 2002.

XN4kss, eesn, FaE, XHCEE, X% B b T B e b A RS L S W e VE ro S . T AR 2SR, 2012, 23(6) -
1551-1561.

R, XU, JEIEGE. R0 U HF S X R T S e s m. IR, 2013, 50(2) : 413-418.

Liu R'T, Zhao H L, Zhao X Y. Changes in soil macro faunal community composition under selective afforestation in shifting sand lands in Horqin of
Inner Mongolia, northern China. Ecological Research, 2013, 28(1): 1-8.

B, BT, Bebk, £&, RITF, B E. R TR bk AR 2R a5 i 5 3. WS40 Al 54 aRA, 2015,
41(6) . 723-731.

X%, RIFF, BBiE. Bebk, XA, ey, B, M et iR s o o - S R RDA 434, w024z, 2014, 23
(2):90-97.

FRAERR, BRI, AW, BT, B BRI R T R R A AR 5 A BRI X S R TE . AR AR, 2016, 36(10) ¢ 2914-2925.
XML, SOKT, R WA FAIIBHEXT T3 B W RE & f s Ol RBHRE 3i, 2013, 15(1) ¢ 144-151.

TR, BURAK, TR 2. JLREAR 2R Vb SRS TS R AL BB ST, B AR SR, 2002, 13(7) @ 802-806.

BRELL, 2R, BRI, WA FL VDR AS B G 1 L DAl T S MR P RAAE. T 5 X3, 2007, 30(4) : 557-564.

XML, BEAK. BRID T R AR e e Ry S . RS FREE 241, 2010, 19(9) : 2079-2084.

HEAE, BEEE, W, XUKES, KRG, KB, KRB AR S 1S A B REDF R —— LA S s R 1L ). TR X
#2008, 31(5) : 693-700.

XUHTRS, TTme. A 5%ty i) SR PR AR ek T - S e i O 2. A 252412, 2009, 20(8) : 1965-1972.

R, TieE, BREH. HE R DOR R Al A= R 5 T SRR RRIE. A 25274k, 2003, 23(6) : 1071-1078.

Zhh, TR, ZEPOY. W XOR R A= 55 v /INE - e I S5 A RRAE . AR S 244, 2009, 20(12) :3049-3056.

TR RO ST S R DA FH S S AFSE [ D] PR RIE . MR A%, 2012,

B35 SR FR I G T LS YRR FRE AT ST D). FERIE AR . NS IR, 2009.

B s, Xakss, XK, AT, XEZE. L BRSBTS R R IR AL, TP IE YL, 2012, 32(2) : 340-350.
Baker G H. Recognising and responding to the influences of agriculture and other land —use practices on soil fauna in Australia. Applied Soil
Ecology, 1998, 9(1/3): 303-310.

XU . BHRIDVD AR ] A B A0 K+ S W R AR PR AERIE ST, P2 vy DI K 224t . [V ARBHEIUSTAR, 2008, 37(1) : 98-103.
Zhu X Y, Gao B J, Yuan S L, Lu Y C. Community structure and seasonal variation of soil arthropods in the forest—steppe ecotone of the
mountainous region in Northern Hebei, China. Journal of Mountain Science, 2010, 7(2) . 187-196.

Zhao H L, Liu R T. The “bug island” effect of shrubs and its formation mechanism in Horqin Sand Land, Inner Mongolia. Catena, 2013, 105 69-
74.

RAIEAR, XT3 05, sy, JR . AR MBI K BE st v 5T 35 e Sh e n s e . 15 XTI 5 3R 8%, 2014, 28(1) ;
9-14.

Liu R T, Zhao H L, Zhao X Y, Drake S. Facilitative effects of shrubs in shifting sand on soil macro—faunal community in Horqin Sand Land of

Inner Mongolia, Northern China. European Journal of Soil Biology, 2011, 47(5) . 316-321.

http ; //www.ecologica.cn



