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Soil meso-and micro arthropod community diversity in the burned areas of Pinus

massoniana plantation at different restoration stages
YANG Daxing, YANG Maofa™ , XU Jin, SHANG Xiaoli

Institute of Entomology, Guizhou Key Laboratory for Plant Pests Management of Mountainous Region, Guizhou University, Guiyang 550025, China

Abstract ; Guizhou province, located on the center of southwestern Karst region, is an ecological fragile zone. Fire is one of
the important factors that lead to degradation of Karst ecosystem, but the effect of fire disturbance on the structure and
diversity of the below-ground soil biota is little known. In order to examine the structure and diversity variation of soil meso-
and micro arthropod in different restoration stages of Pinus massoniana plantation after burned, investigations were
conducted on forests after 1. 5 months ( RS1) burning, 1.5 years ( RS2) burning and unburned Pinus massoniana
plantation (CK) in October ( Autumn ), 2011 and February ( Winter), 2012, respectively. The method of Tullgren was
used to extract soil meso- and micro arthropod from soil samples. A total of 15704 individuals, belonging to 7 classes, 13
orders, 89 families and 134 groups, were extracted from the soil. The soil meso- and micro arthropod community showed
typical zonal characteristics compared with other localities in China. Oppiella and Aenictus were the dominant groups of the
soil meso- and micro arthropod community in burned areas, account for 35.93% . The community taxonomic richness,
density and Margalef index (D) of soil meso- and micro arthropod increased significantly with the increasing of the recovery
time in Autumn and Winter ( P<0.01). The Shannon-wiener index (H') was not significantly changed in Autumn ( P>
0.05) ,but increased significantly in Winter ( P<0.001). Simpson index (S) decreased significantly with the increasing of
the recovery time in Autumn and Winter (P<0.001). Pielou index (E) has not significantly changed in Autumn and

Winter ( P>0.05). Furthermore, the coefficient of Sorenson suggested that the recovery time had significant effect on
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taxonomic composition of soil meso- and micro arthropod communities in Autumn and Winter. Pearson correlation analysis
showed the taxonomic group and individual density of the community had a significantly positive relationship with TK. In
terms of seasonal variation, individual density of soil meso- and micro arthropod showed significant difference between
different seasons in RS1 (P<0.01). The significant seasonal changes were recorded with taxonomic group, individual
density, Shannon-wiener index ( H') and Pielou index (E) in RS2 (P<0.05), and the significant seasonal change were
also found with taxonomic group, individual density, Shannon-wiener index ( H') and Margalef index (D) in CK (P<
0.05). Season similarities between the different restoration stages, as shown by the Sorenson, indicated that seasonal
changes had greater effect on taxonomic composition in RS1 than in RS2 and CK. All the results above suggested that soil
meso- and micro arthropod community structure changed significantly, which trended to more complex and stable with the
extend of recovery time of Pinus massoniana plantation in Karst ecosystem after fire, its sensitivity of seasonal variation also

increased.

Key Words; Karst area; Pinus massoniana plantation; burned area; soil fauna

TIES W A S R G BB AR O3, A XS W R R M RE iR B, A E - 08 i Rk R AR B
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S b Ak T PG o W AR B DX 0 SEATIR B AR LR, R ARl P G A Sl ek, B
FEFA (Pinus massoniana ) A R BEPR 38 W RE 15 , BT LA 85 FH AV S04 e DX R B S P ) S5 Rt ko o T e R
AR R, IR T BRI A T as MBS A SAE . SR, SR MR BRI R A e R i i i X 2 — 10
KA YeiE A XA S R G R R R e A A R T RE T L EANT IR T — R ESCIEIE,
RT3 S AL S5 oA KT X 3 S s e T LU B BOEE L, BT L2
30 3ok e R A A PR T e AR L A SRy, KT LS - S Sl W % R O 3 A PR R iR B RIARL B 22 S AR AEAS
[l BRI, B A ST KT 5 s WA 0GR MR E 8/, P T X B DA

AW FEAE TN B AR A B fe D AN N TR RIS B B v /N B - S5 T sh ) S I vg 42, di it X ok e
J H /N ST R S 2R B T A RS BRI /N L - S RS I E KBRS BRI BN A AR /NS I
IR IAEAS [ B B 1) o A KA | IS 485 5 AT Ry R K IS5 BRAR AR 25 R GE R A2 B ik - 38y i sh )
T3 YRR FARE
1 HREHR

WX AL T 5008 B M BUK BN e £ R 5 T B AT Z 18], B A7 % 106°34'—106°38'E,26°
01'—26°03'N, V- ¥4k 1100m , J& W HHE Z XU, AR SR 13.6—19.6 °C, TR 240—320d , 4 - ) F W
1 1100—1400 mm , AP AAXREE 80% —83% ' ; X Y b 52 2%, W ST p st 3 112 4 A ML E B 1 )
S FEE( Castanea seguinii ) AT ( Liquidambar formosana) 75 WXIAk ( Cyclobalanopsis glauca) K ( Pyracantha
fortuneana ) =3 ( Dicranopteris dichotoma ) 55, Fob 55 B AN N T AMSE % X e AR 1 B FRpRE R > — 90
SR T BT W A K B 5
2 HEMWIEESMRAE
2.1 FEHESE

FERFFEIX N EICKBE)E 1.5 A S RAM A TR (RST) FIKEEIR 1. 5a SRA N TAHGEH (RS2) 114
SCEOEH, IFTE RST MHEHE 1 SR8 KRR S RN N TAAAE X IR (CK) o KOpeilh i A PR 2 B ] 56 1 R
FEH A5 BRp R K R A H AR TR R) RS . BT e 19 3 A3t 22 4 1R BRE AR 1 5 R FA K, 1B #F i bR 18] 2y
10a, F 2011 4 10 A (BkZ=) 12012 4 2 A (&F) PR Fr b i A7 /NS 1 35 e sh il e . 45 4E 3
B A SRMEL LR 1,
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2.2 FEASCREE S

BEANREHLFEHLBEI 6 A~ RAFE S BEARAE SR 5 m AL BORETR ALY 4 10 emx 10 em, % 0—5 cm 5—
10 em 1 10—15 em F B F43 3 BB, RS 1 O A A BN IFEOHE I 1R ie, i N4
B, [ FEREARE i R A e R HEREAS T B

F1 AEWRENERBEBRER (PR ER  n=12)

Table 1 The natural conditions at different restoration stages (Mean+SE, n=12)

152 [y B Restoration stages RS1 RS2 CK
KBRS The intensity of fire wh T %
L e A SR o i) VR
Dominant plant species i 2588 Bryophyta) TEE T RIMR S B4
FELEJE Vegetation coverage/% 30 60 90

+ 3829 Soil type HE e g

pH 4.68+0.05a 4.85+0.05b 4.90+0. 05b
FHLBT SOM/ (g/kg) 36.38+4.68a 28.72+2.09ab 26.75+1.47b
4% TN/ (g/kg) 1.32+0.13a 1.40+0. 08a 1.2420.04a
4T TP/ (g/kg) 0.24+0.02a 0.39+0.02b 0.50+0. 03¢
20 TK/ (g/kg) 2.63=0. 14a 3.930. 17b 3.48+0.17b
HRA AN/ (mg/kg) 115.58+6.73a 138.67+5.96b 120.50+6. 71ab
B AP/ (mg/kg) 10.78+2.30a 11.12£1.51a 37.79+8.25h
B AK/ (mg/kg) 59.75+6.53a 43.42+3.88b 36.58+3.75h

w i A7 R/ NS FRERIR 2253 B3 (P<0.05) 5 RST: KBRS 1.5 A H B A TR ; RS2 : KBRS 1. 5a RN TR Hs

BRI E N, T (Tullgren 1) 4385 /N + 364 i sh 4, TR P TRl 35 °C 224, 4
BIIFE)A 24 b, WCEE S N 38 R sh AR Al v s A BRI ) 0 (A ) RN gl U 2
2 22 A PR A ( SMZ- 168) FIYGAF i 18085 ( B series) X AT K85 5, — e %2 3Rt i |, I 4c it
MAEEE

TIEFRAEA T pH (ESR AL (K B LG 2.5:1) 5 A HILBR A o TR A D A0 4 R 0 AR Ak - 2 1 2 A UR
FHBILECE R s SR AR B P L (03 ; 280 SR FH O 20 Y66 B 1% A 3R FeSO,-Zn A R -Bi i 47 LI 5
AR R BRI 3k s A7 SR KB e L
2.3 BARsrdrabEE

N - 38 B SRR AR R FH AR LR BG40

Shannon-wiener ZFEPEHE £ H =- Z P.InP,
Pielou ¥15] £ 5L E= H'/Iinls
Simpson {5 % C=Y(P)’
Margalef F= & 550 D=(S-1)/InN
K, S R ZEHEE, N b /NS BB ) SN P, R R A A L
VR AR LT

Sorenson 84 Cs = 2j/(a + b)
o7 AP EEIE LA 2 BEE, o A b 43 B FEHL A FIEEHL B 2EBEEL,0< Cs <0.25 AL, 0. 25 <
Cs <0.5 FHERFELL,0.5< Cs <0.75 RHEH{L,0.75< Cs <1.0 It AAERL,
X T A IE 2540 A0 O , SR FH AR R 7 225381 (One-way ANOVA) KIS REVK (8] (1) 22 572, 47 25 57 35 I )
LSD % ( J7 25551k ) Al Tamhane ¥ ()5 224855 ) AT 2 H W, AR A IR IEZS 340, A log (x + 1) 5%
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o WRATAS IR IE 5075, W Kruskal Wallis Test( H) #E47AES 865, i H Pearson R ( MUBKER ) JF
FFAHIEAESIHT . B 89 70 M BBAE Microsoft Excel 2003 H1 SPSS 16.0 347, ffi f Origin8. 5 /£,
3 EREHH
3.1 /N BT B 2H

P A 73 B 45 2 v/ N+ ST Bl 15704 HSRJE 7 4013 H 89 B 134 28 (58 2)  Horh/)h BT
J& ( Oppiella) IRV TTZEWE (Aenictus ) FALFEIERE, 5 BAMREAY 35.93% ;8 WISHE A7k & ( Folsomia) |
723k G I ( Tectocepheus ) FATWEJE ( Xenylla) 55 13 25, 5 SMAMRELN 45. 95% 5 HAy 119 FERMAAHE, o5 A
AMEKH 18.12%

AN T] 1) e /N B 4 398 95 i 3l W) B VK 45 M AF A — 8 19 25 5. 16 RSL h, A3 R0 O 4 OB
( Chironomidae ) ,/IN3& F i J PN AT 4200m 45 4 25,5 RS SR EL 80. 07% 5 % WL2SHE M UL 1 2 H i I
( Epilohmannoides ) J& I3 1 J& ( Pachylaelaps ) #1248 15 J& ( Heminothrus ) %5 4 28, 5 RS1 BAMAKAY 9. 41%
FAR AR SEAL 40 24, 7 RST EMA%019 10.51%

FE RS2 ot XU AT ZEMUE AN W 2 SO R ESHE, 7 RS2 BB 34. 27% ;WS Ak
J& JNH 96 /8 ( Unguizetes ) FNFTIRIRSE 14 38, 5 RS2 SR 47. 21% ; Ho WA ZEMFIE 80 28, RS2 &
AMERELY 18.52%

1 CK /NP g Jg OB AT 25 FIAT ke 3 2 L3 26TE , 5 CKOSAMAZLT) 48.50% ;o WLASHE R
i Sk 6 ( Tectocepheus) F3E5 5 FE( Microdispidae ) #1755 H 4 J& ( Brachychthonius ) %5 12 28 5 CK B MK
38.49% ; HLAC R A JArAt 88 24, CK AVMA%U1 13.01%

RS A2k 550 R MR 1Y AR (A/C {E) 9 15. 83, 5 T RS2 Al CK 9 2.51 F13.00, 6] kBT fE
A BT[] PR v A SRR X B, AR AT R A N B0 i

x2 TRBEMERFTNETETRAVARSHE

Table 2 The richness and abundance of soil meso-and microarthropod at different restoration stages

RS1 RS2 CK 41t Total
MBS MERBUR EA % MERBVR ESNe  MERBVHE TS %
Individual Percent Individual Percent Individual Percent Individual Percent

27 H Parasiformes

FeWh)&E Asca 36 0.91 154 1.41 190 1.21
JET U8 Pachylaelaps 24 2.93 72 1.81 67 0.61 163 1.04
K Wi)E Ameroseius 6 0.73 19 0.48 100 0.92 125 0.80
15 HJE Ololaelaps 7 0.86 12 0.30 67 0.61 86 0.55
TLIJE Kleenannia 44 1.11 19 0.17 63 0.40
Ji %L Laelapidae 1 0.12 16 0.40 23 0.21 40 0.25
RLDT 868 Proctolaelaps 38 0.96 38 0.24
FZ\WEF} Epicriidae 36 0.33 36 0.23
AL Parasitidae 2 0.24 7 0.18 18 0.16 27 0.17
JEI% R Pachyseius 1 0.12 7 0.18 1 0.01 9 0.06
PEHRL Ascidae 5 0.61 1 0.03 2 0.02 8 0.05
LRl Uropodidae 1 0.12 3 0.08 3 0.03 7 0.04
H AR Eviphididae 3 0.08 2 0.02 5 0.03
BR)E Lasioseius 4 0.10 4 0.03
FL2Z 5B} Phytoseiidae 1 0.03 1 0.01 2 0.01
JEJE 5 )8 Glyptholaspis 2 0.02 2 0.01
FI H Acariformes

/NEHEEE Oppiella 151 18.46 668 16.81 2052 18.80 2871 18.28
53K 8 Tectocepheus 1 0.12 32 0.81 1024 9.38 1057 6.73
JRIP 8 Unguizetes 260 6.54 389 3.56 649 4.13
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RS1 RS2 CK At Total
MEBUR HA/%  MEBUVE B/ MEBVR HAR/% MEEUVR HA /%
Individual Percent Individual Percent Individual Percent Individual Percent
55 U JE Brachychthonius 145 3.65 465 4.26 610 3.88
WES IR Microdispidae 6 0.15 548 5.02 554 3.53
/NEHTIRL Eupalopsellidae 12 0.30 441 4.04 453 2.88
PRI JE Lauroppia 108 13.20 26 0.65 112 1.03 246 1.57
¥ H 58 Ghiraovus 194 4.88 32 0.29 226 1.44
g8} Tetranychidae 10 0.25 125 1.15 135 0.86
=4 H IR Rhysotritia 3 0.37 56 1.41 65 0.60 124 0.79
% R Epilohmannia 102 2.57 11 0.10 113 0.72
H H 58 Malaconothrus 110 1.01 110 0.70
£ 23 ISE IR Rostrozetes 5 0.61 79 1.99 20 0.18 104 0.66
BB Cheylostigmaeus 101 2.54 101 0.64
S RKEHE Pergalumna 19 0.48 80 0.73 99 0.63
L% R Epilohmannoides 26 3.18 4 0.10 53 0.49 83 0.53
R R Microppia 14 0.35 63 0.58 77 0.49
FLH IR Pyroppia 73 0.67 73 0.46
BWIEIE Cyta 23 0.58 47 0.43 70 0.45
19 58 Ceratoppia 1 0.03 62 0.57 63 0.40
B Oppia 3 0.37 39 0.36 42 0.27
K B H 58 Ramusella 38 0.96 3 0.03 41 0.26
5 558 Heminothrus 16 1.96 7 0.18 16 0.15 39 0.25
LR Ocibatula 33 0.30 33 0.21
SR H ) Allosuctobelba 11 0.28 20 0.18 31 0.20
MR IR} Tarsonemidae 14 0.35 8 0.07 22 0.14
JE L Scutacaridae 20 0.50 2 0.02 22 0.14
T3 R Acrogalumna 5 0.13 17 0.16 22 0.14
S HEIE Fissicepheus 19 0.48 1 0.01 20 0.13
TR JE F I8 Mixacarus 13 0.33 2 0.02 15 0.10
LW IR Multioppia 13 0.12 13 0.08
% W8 Lohmannia 13 0.33 13 0.08
B2 IR Eupodidae 9 0.23 3 0.03 12 0.08
/NG IE Oribatella 11 1.34 11 0.07
R SRl Cryptognathidae 2 0.24 1 0.03 3 0.03 6 0.04
EAFL Stigmaeidae 1 0.12 1 0.03 4 0.04 6 0.04
REHEEE Oxyoppia 1 0.12 4 0.04 5 0.03
KILH )8 Lasiobelba 4 0.04 4 0.03
6t FF 096 )8 Nothrus 4 0.10 4 0.03
JIR IR Cultroribula 4 0.10 4 0.03
BRI Eustigmaeus 3 0.08 3 0.02
M H R Goyoppia 2 0.24 1 0.03 3 0.02
INE BRI Suctobelbella 2 0.05 1 0.01 3 0.02
LW B Phthiracarus 3 0.08 3 0.02
FriEA} Erythraeidae 1 0.03 1 0.01 2 0.01
/NBEH B Microzetes 2 0.05 2 0.01
A H R Autogneta 2 0.02 2 0.01
SRR Heterpbelba 1 0.12 1 0.01 2 0.01
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RS1 RS2 CK At Total
MEBUR HA/%  MEBUVE B/ MEBVR HAR/% MEEUVR HA /%
Individual Percent Individual Percent Individual Percent Individual Percent

FKELTI)E Epidamaeus 2 0.02 2 0.01
2 ik Bdellidae 1 0.01 1 0.01
FZ5#%} Cunaxidae 1 0.01 1 0.01
TEFE R Dactyloscrius 1 0.12 1 0.01
SRR Arcoppia 1 0.03 1 0.01
SR Podoribates 1 0.01 1 0.01
5] 2L TP U6 I Peloribates 1 0.01 1 0.01
HEEER P 858 Flagrosuctobelba 1 0.01 1 0.01
B I Austroceratoppia 1 0.01 1 0.01
HASHF H g5 )8 Nippohermannia 1 0.01 1 0.01
17 8 Liodes 1 0.12 1 0.01
R Carabodes 1 0.03 1 0.01
H#EEH Collembola

FFik)E Folsomia 2 0.24 241 6.06 1292 11.84 1535 9.77
kIR Xenylla 2 0.24 353 8.88 436 4.00 791 5.04
PewbFl Neanridae 1 0.12 43 1.08 205 1.88 249 1.59
BRI Folsomides 113 2.84 1 0.01 114 0.73
ERFAWEEL Hypogastruridae 1 0.12 29 0.73 58 0.53 88 0.56
[ Rl Sminthuridae 3 0.37 37 0.93 22 0.20 62 0.39
KWkJ& Entomobrya 28 0.70 17 0.16 45 0.29
W EkWkE Paranurophorus 1 0.12 4 0.10 29 0.27 34 0.22
JEWkIE Coloburella 12 0.30 18 0.16 30 0.19
ERFAWKIE Hypogastrura 8 0.98 4 0.10 17 0.16 29 0.18
K AWkEl Entomobryidae 22 0.20 22 0.14
Wk JE Onychiurus 1 0.03 17 0.16 18 0.11
ZETWEEL Isotomidae 1 0.12 5 0.13 7 0.06 13 0.08
EEL Onychiuridae 4 0.49 1 0.03 3 0.03 8 0.05
5k JE Tomocerus 2 0.02 2 0.01
B AAWEE Sinella 2 0.05 2 0.01
A RIS Friesea 2 0.02 2 0.01
kIR Tullbergia 1 0.12 1 0.01
XU# H 4 Diptera larvae

$EICR} Chironomidae 266 32.52 36 0.91 191 1.75 493 3.14
Jiz @A} Piophilidae 1 0.12 73 1.84 28 0.26 102 0.65
FIBF} Phoridae 16 0.15 16 0.10
Al Rhagionidae 2 0.24 5 0.13 6 0.05 13 0.08
R Myscidae 1 0.12 4 0.10 7 0.06 12 0.08
I #EH} Syrphidae 6 0.05 6 0.04
$it AL Empididae 5 0.13 5 0.03
K2 i-FE Dolichopodidae 1 0.12 3 0.08 1 0.01 5 0.03
JFRUEEL Sarcophagidae 1 0.12 2 0.02 3 0.02
RIREEIR} Sciaridae 1 0.12 1 0.03 1 0.01 3 0.02
HIRL Mycetophilidae 2 0.02 2 0.01

5 H Coleoptera
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RSI RS2 CK &1 Total
MEBUR HA/%  MEBUVE B/ MEBVR HAR/% MEEUVR HA /%
Individual Percent Individual Percent Individual Percent Individual Percent
;i:iii’iﬂjduh 1 0.12 4 0.10 5 0.05 10 0.06
G
gﬁﬁﬁﬁﬁmae 1 0.03 6 0.05 7 0.04
WAL Pselaphidae adult 1 0.03 4 0.04 5 0.03
HHB L Carabidae larvae 1 0.12 4 0.10 5 0.03
& HEHS I Nitidulidae adult 4 0.10 4 0.03
P14 F
Tenchione e X > oo
I F A
Ctl?;jfmﬁfliae adult 2 0.02 2 0.01
b FH
imﬁjﬁfﬁ e 1 0.03 1 0.01 2 0.01
BB Scarabidae adult 1 0.03 1 0.01 2 0.01
N NN
I A4 L Flateridae larvae 1 0.03 1 0.01
5% H Hymenoptera
MTATERR Aenictus 130 15.89 694 17.46 1948 17.85 2772 17.65
H'E Others
539 H 41 1 Lepidoptera larvae 1 0.12 1 0.01
LR Tortricidae 4 0.10 1 0.01 5 0.03
Bl Phlaeothripidae 44 0.40 44 0.28
MR 3T )& Ophthalmothrips 2 0.02 2 0.01
W) Liposcelis 6 0.73 2 0.05 8 0.05
[138 B (9 H) Aphid 27 0.68 26 0.24 53 0.34
[F## H Homoptera 20 0.50 2 0.02 22 0.14
PP Zodariidae 1 0.03 1 0.01
IR R W& Spermophora 2 0.05 2 0.01
FEHHIEAL Chernetidae 1 0.03 1 0.01
BT OB AL Atenidae 1 0.12 5 0.05 6 0.04
FIHIERL Cheiridiidae 1 0.01 1 0.01
BIEi\Al Parajapygidae 1 0.12 2 0.02 3 0.02
BIBkWUR Parajapyx 7 0.18 7 0.04
LR IR Pawropus 4 0.10 4 0.03
SR Protura 2 0.05 2 0.01
ZWAB} Scolopendrellidae 3 0.08 3 0.02
iﬂtﬁ;ztal number 818 3974 10912 15704
S BB Total number 48 o6 103 134

of groups
R I 10% DL PRBSRE R R0 1% —10% S WAEHE R (5 MBI 19% DATR A SR

3.2 A[EWKE By BN 3 B3 2 B A A

H NS - 5 FE Bl SR RO A A 5 13 I - U2 T 8 1 I i AT, AR [0 A2 B B e 1A 40 A 19 A 22 5
(F 1), BkZ= RS1 M RS2 25HF A 40 LU A B H 40 LA 2 0 B 5 22 5 CK KB A 0 L (F=15. 04, P<0.001)
M E A (F=7.09, P<0.01) MEEMMERRE , &5 RS1LBEA L (F=10.16, P<0.01) MHEH
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S (F=39.85, P<0.001) H /22 57 i 35 ;RS2 KA LR E M ZEF B E (F=4.14, P<0.05) ,{H%
B O B0 25 T T35 CK 28 RE 40 1L (F=283.25, P<0.001) FI%5 5 11 70 1 ( F=886. 87, P<0.001)
WEHAMERBE,

ARG AR PR ELAr A R PE I RST A RS2 H /N + HE5 B sh W i R B PEAR T CK, i RST A1 RS2 T B 43
A2 BIAK (BRI K be TR b /N 4 9815 Ji 8l 32 SR R AT, 3 LA A 22 e
TR,

[ 0—5em 5—10em | ]10—15em

857 e 0
68 72+
- B a
51k 54t I
V]
xX °
S M . < 36+ T ab
8 7—7 5} b
— Q
g 17 8 18| %%
o 2
g 7
6] 0 8 0
2 100 - 120 -
& re- 2 PP
o = L
# 80 a a m 100 | oa .
% ja
“ a ab ® g0 |
b 60 + Do
40 | b Z
40
b
I b
20 75— b 20 | b
7727t—2ﬁ
0 0
RSI RS2 CK RSI CK

PR Ffr B Restoration stages

E1 FEREMRP/NETETEHMEES S (CFHEbREDR)
Fig.1 Vertical distribution of the group number and individual density of soil meso-and microarthropod at different restoration stages
(Mean+SE)
AR FRER R ZS W2 5 B3 (P<0.05) sRS1. KRR 1.5 A DR A TARE ML ; RS2 KBRS 1. 5Sa TR T AR HL

3.3 AFEMRE R BN T B sh P ORI A A %

AR B B v /NS A ST S W RO AR % B A I A [R] (161 2) o Bk &5 2% CK FI RS2 ZEHF4Y
TR FEESF M FHEE ST RS1(Fy =17.85, F,=28.40, P<0.001) ; ™A% B0 5 B BEBOR R, B %
CK 1 RS2 % .35 = T RSI(F =13.43, P<0.001) ,4%= CK B2 & T RSI Hl RS2(F=23.04, P<0.001),
FEI KT HRREAR T rhr /NI 375 1B Sl W 9 R RIORA T2 1 I 25 IR O o T g 388 o, 5 FE A N T bR s
/INEY A ST R B W SRR AR 5% B Bl 4

Ik RS1 ZEREEIN , AN RIS B B ST ASORI I A 285 B A 2= 14 S S5 38, b CK SR BORA 14 5% 132 348 fim ik
JE R iR, A BRI B 43 S AR ZE Y 2. 24 150 6. 29 A%, FWA R a0 Hby Hh /N + 3855 I B W e v 1Y
1 B ARG B [R5
3.4 A[FERE BB/ N+ B 2

Shannon ZFEVEFE L Margalef 3= & FEHE B H BN RS2 £, RS1 A ; Pielou 2] FEHE B0 Simpson 11
PIETREAEAR A —E WS (B 3) . Gt s, B2 Simpson E# B85 (F=15.38, P<0.001)
Fl Margalef £ 5 FEFEE(F=12. 61, P<0.01) 73 [A] 22 5 i 3 ; 4 2% Shannon ZHEEF8%(F=40.01, P<0.001)
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Margalef £ 5 EFEEL(F=27.06, P<0.001) F1 Simpson fL#JEFEE(F=16.23, P<0.001) %5 [ 25 5 . 3, H4y
Tol a2 e ANFEVRE BB 25 S UL 2 A (K 3)

50 200000
XX #Z B
= B
k3
40 L *k ~
£ L
B J £ 150000 J
* =
5 ] <
2 l 5
E 30 £
= =
= b g
g 'S 100000
o el
= =
ﬁ 20 = 'g
K = A
= ]
A £ 50000 |
10 L T < J
a L b
b
LN
a
0 0 rz]
RSI RS2 RSI RS2 CK

WS B Bt Restoration stages

2 AERERE PN T ET BB K F S (T ELbRHEDR)
Fig.2 Horizontal distribution of soil meso-and microarthropod community at different restoration stages( Mean+SE)

# o TR REFMBE KT P<0.01, = 24 P<0.05

3.00 0.85
XX #E » b .
T * T
£ 240 1 %% 5 5 068 ¢ I ;
=
- E=l
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Fig.3 Diversities of soil meso-and micro arthropod community at different restoration stages ( Mean+SE)

I AFG & IEAS MR BV BARAEAE ] log (ot 1) BEAT ARG BI45 & IEASOM1 | 22 S VA 30 7 145 9 05 22 50
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2=, H RS2 K Shannon ZAEPEHEEL (1 =-3.86, P<0.001) il Pielou ¥ 54 (1 =-2.92, P<0.05),CK
{4 Shannon ZFEMEFERT (1 =-2.83, P<0.05) #l Margalef & JEHE%0(r =-3.02, P<0.05) B 7 5%, LU
LR ORI B B /N I RS AR 25 S (HORTR) 2Ry 25 SRR B A i ST
3.5 OR[EMIKA B B /NS L S RS MR E VR AR U

R RNA A [R5 i B rh /N Y 4= 8555 i sl F3  FERES BB R /NE Y B Eh AR ol
jra{u'[‘i_.ﬁ( £ 3),RSI 5 RS2 ZJa[ ;Fﬁ{ul[‘i%ﬁe’ Table 3  Similarities of soil meso-and microarthropod between
SRR, RS2 5 CK 22 6] AR M fik i , g sy different restoration stages

AL, TR DA LR 50T, 25 106 52 i 8, o — = = -

INFEY 3T S B R TRV AR AL B - 0,39 047 0 59
TEZEAAHRIE |, RS2 Fil CK ¥ i & R AH M, CK 0.44 0.69 0.41

RS1 AHRANARALL, % BA VK &2 ) [B] 5 %) 3 V% 25 R e « FERR AT LB TR PN M TR S A A, 2 T R B

PR 2 AT AR LIRS IR K WL TR (O BE T 4 IR TREO S
MRS EVERE R, 52 TR/
3.6 HSEHALPE XA VRS B B /N - Y s i 5

ANFIPRSZ B Be b /INEY - e I sh i) 5 - HE B AR TR A AR G 2 T4 SR W3k 4 /N R e i s R
B S 240 B EAMOE(P<0.01) , HHARLIEN TR FARS, UL vh /N b 385 )R8l ) 64 93 A1 52
il A TN

x4 PAERIETRIMEESHEESTERFHEXRH(n=36)

Table 4 Correlations between soil meso-and microarthropod diversities and soil factors

H FHLT o B B FRA EERN e EER Gl
P SOM TN TP TK AN AP AK
ZEBEHL Group number 0.31 -0.30 0.07 0.28 0.76 ** 0.29 -0.17 -0.16
AN pogi
N 0.18 -0.16 0.12 0.23 0.50** 0.30 -0.18 -0.12

Individual density
* % P<0.0l; * P<0.05

4 Hit5itig
4.1 RN B Y RV A5

EA MRTFoE R, 2 5 RS HUAE (A/C) BT MU PEERAE | JEA7 <1 IR ~ 1, G AT > 124
AHFFEREHD AL T BHT X, T AN N T AR (CK) A/C {BR 3. 00, FF4 83 R, 5 A3 26 5 (%) 7175 JR VR
XA RN TH(A/C=1.85) P AL, W Wik S RBAR A TR A/CIEE =, IWBEE LS A , BT AR
R JOBETIE M A AT JERE ) ARG i R R AR (3 2) |, I FE RS Hb DX 114 K 83 i v T o L 31 K
(29.56% )7, Wit 25 B A REAIG , OIS AE SRS BETE v T o5 %) E ) S 1 i 3, A 45 RS 10 A g 37 4 b X
SRR A R ) DX SRR

AN] T IE SN W AR AN R S B B i o3 A 25 57, — 0 T 32 H B B A )2 R PR S 0, o5 — D7 T, S5 A [l
52 B g HAR AL A AR FEEREE AT G2 RST RS2 T CK A 26 E Hy 34 A B 2R3 50 5 21 F127 A BETK
] P 2 A 2 S K o EE IR O I T] )3, A [ S B BB A S R n , 7 T) R AR AL PE R B T A
ARz Aia s, UL KR TS SRR N TARBIMK A & — A AR PR A Bl i 78 P &2 I [R) B HF
SERBRAE A%

RS1 5 RS2 A/ 37 A, 5 CK HA RN 40 A~ e 18] 09 A SRR I TR S 0 52 I [] AE B K
SRDLF I — B, X 1T B -5 A b A ()23 (8] E 25 4 G, RS1 A1 CK PR FEHBAR S, 5 RS2 25 (] 25 40 e , #H
X, RS 5 CK Z [P St L5 RS2 BOMAREE, Ktk , RS1 F1 CK Y9 i 28 g B8 Ay 4230, B 25 R] B
VT SRS AT S5 A T AR DRI D R A TR i ) A 2SR A AN AN s ) A S R R A B A
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WA,
4.2 KN H /N A e B sh ) 2 RE P AR TR

AT SE AT, IR T HEXT /NS - 3855 150 4 P9 5 Wi 2 Jac (1] P 2 00 T ), AR AR R BRI T
INE A 95 B () SRR A AR R 22 R T i A K SR B TR 38, T A N TR el b v /)N 78 - 38
RGBSR AR R A 2 R RE 2 $E R X 5 DA O ST A R —

YRS RGP LR 723 MR 20 SRRV A B 05 ) S S 4 AR A RIS R e 2 - 0
SRR G P RST 7R KB IE AR AR BRI IR TE M LT 52 A 2%, b /N 4 33655 B3 4 i G L R
BRI W ok U5 1 2 e E IR — 26 DU Fh IS IRV W R 1 rh /N - S IS SR B A AR R SR A7 B o
S, ZZREMER DRI TR, RS2 76 KB T3 )G , R 6 i S R A ARV M B TR S bR, 0 2R P i, A A7 3R
BT ENGE /N 1 B SRR AR R 2 AR B . AR RS2 I ZHEE S CK &
ST B R T B SIS R AR R R B AR T K X E— B TR E R T N - S IR s A
BRI HE  SR MR BCR O 25 SOl RS2 ZREMEIRT CK, X AT RE S A FHA 2 — ki, A b+
PoRERE iR BT, R 2 R (ELE BE B T30 R T AR VA P 10 5 4 HE I 10 4 5 42 1 1) 58 30
WIZREME . RS2 SRR, AT REAZAEE T4, B RS2 SRS TEi R K7 Bl T CK,

B RIS s + S B RCRIA AR 2 5 5 pH A HLE & /RN 28k IE A G, 5 a8 o7,
I8 1 R AT ATE— @ R BE b 52 0 - Sk o EAS B9 v, e/ N - 815 JRC 3l ) 0 R ORI 4 285
545 B EIEAHX (P<0.01) , 5HE e A 3K, ULRH 78 JORe il Mk &2 3 Fi vy B n 4 4 4
B AT RES A B T AR RGENIRE
4.3 KT/ N A e I Bl 2T Sh A BRI

RS1 RS2 il CK KB AE AL =0 W T 35. 56% 41. 73% Fl 124. 04% , A1 25 B 43 5 $2 55
160. 35% ,159.31% F1529. 41% , K Joeils dth v /N8 4 3965 e 0y 1 2 1 BSR40 (H IR T CK A 3SR
RO e SHEEE JEYA X, HEEZEBE ARG B SRR AT e AR & Z A KON RE Y B
T S AR A I B R IR S8 PR ; U VR A BRAT ) 5 B SR s R T IR AR
FRACBIEIRTE I I AG = e0 , th R R A S g 5 R [R], DR PE ) i i G AN TR, 76 B BEAR Y AR V%
PIsZma |, Kobelh 3 I S e A B KR R B T 22 5% . CK H&E)2 2 Ml &, W TE
K A 2 |y T R S R A T BRAR R R A 37 T | A o LT ASORI A (R 23 T 4 < 8 A A
BT RS AT RS2, RS2 /D&l (H 2 BEHR /A, J5 B2, Al w5 B2 A CK IR, & 2= 7 0 i 15
TR EEERA VR P /N 8 R s e A B SO A4 2R RS2 R RST ZEBFRIORIAN (4R 25 8 14 < o
FOREAT ., LA TR SR T T i AR v /NS A ST IR Sl ) 04 A A B T AL bk

W S s A iy /N - R I B BRI MR AT (2 A T B (10 A SRFE I
IS W L SRR A AR B 2 AR (A S (10 A >2 ) MY 5 E B AL, SRS R 1
BRI AR S RS e A T R R EE R R AU BN REETE 14.3—24.3C 2
], J& e sh Wy A A7 Bl B A IREESE Y L 2011 AR ERRB Z SN e A T M A TR, TR AR AR R S
SRR TR, AL ZR)G MR, S5 S, /N - 896 s B s G T —
SE B e A AR T AR T RS W SRR EOR B R
4.4 rhU/NAL S B Y T A A

WA TED M () BE R ES, H s R BT IR KBTS, RST A F w58 4
R AEFRA R BBE B /N - 355 il sl vl A S R ) P R AT I R i B T Bl AR T R A Rl
PR (g B0 BB TE — 2 BB 4R 5 RS1 82 381 sl ) 2R BRBSORD AR 2 15 5 B AR RS2 1 — & 1Y)
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