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Effect of vegetation on species composition and diversity of soil surface arthropod

in the limestone mountains in the North of Anhui Province

LIU Xiaoli, DING Xunhuan, NING Jie, ZHANG Xu, SUN Tao"
College of Life Science, Huaibei Normal University, Huaibei 235000, China

Abstract; Afforestation has been proposed as an effective method to restore the degraded limestone mountains, information
on the biological succession and mechanisms of ground-dwelling arthropod assemblage is important for enhancing biodiversity
conservation after the establishment of ecological afforestation. In this study, the vegetation community composition
structure, species diversity and functional group structure were investigated on a typical rocky mountain area in the North of
Anhui Province China, in order to reveal variation of diversity of ground-dwelling arthropod communities during the
vegetation recovery of degraded ecosystem, which will provide scientific references for evaluating the benefit of vegetation
restoration. We used pitfall traps to capture of ground-dwelling arthropods within three vegetation restoration measures, i.e.,
the artificial mixed forest of Platycladus orientalis and Broussonetia papyrifera possess (MFPB) , the shrub of Ziziphus jujuba
var. spinosa and V. negundo var. cannabifolia (SZV') and the grass-shrub of Arthraxon hispidus ( Thunb.) Makino and
V. negundo var. cannabifolia (GSAV). A total of 11 601 individuals of ground-dwelling arthropod were collected, belonging
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to 8 insecta, 14 orders and 44 families. There were 37, 35 and 26 families under SZV, GSAV and MFPB, accounting for
84.1% , 79.6% and 59.1% of the total fauna, respectively. The relative abundance of Orthoptera, Isopoda and Coleoptera
was the highest in the taxonomy of the order, and Oniscidae, Scarabacidae, Formicidae and Gryllidae were the dominant
group in the taxonomy of the family in the three vegetation restoration measures in the typical rocky mountain area in
Northern of Anhui province. The largest values of richness and diversity were found under SZV and GSAV, respectively,
while MFPB have the lowest value of richness and diversity. Phytophagous was the main functional group in three vegetation
communities. The similarities of ground-dwelling arthropod fauna differed among different vegetation types, with the highest
similarity between SZV and GSAV and the lowest similarity between MFPB and other 2 vegetation types. The results of this
study indicated that heterogeneity of soil physical-chemical properties, amount and quality of ground litter, and micro-
environment condition, which were derived by different vegetation composition and structure of vegetation community,
affected the variation of community composition, structure and functional group of arthropods. The long-term changes in
ground-dwelling arthropod assemblage were comprehensive responses to the variations of soil physical-chemical properties

and vegetation characteristic after the establishment of afforestation.

Key Words: ecological restoration ; community structure ;soil arthropod ;limestone mountainous
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Table 1 Effect of vegetation types to composition and relative abundance of ground-dwelling arthropod groups

KHE(H/ BB gkt THBZER Vegetation types

Group ( class/family) Functional group MFPB S7ZV GSAV
B H49 Insecta 37.77 39.99 63.16
HUE H Blattaria 0.06 0.08 0.19
HWREL Blattidae Om 0.06 0.08 0.19
JE# H Hymenoptera 10.10 7.35 10.46
HHIERL Vespidae Ph 0.49 0.03
-4} Tenthredinidae Ph 0.12 0.71
R} Apidae Ph 0.24 0.14 0.28
B} Formicidae Om 9.86 6.60 9.44
£ H Hemiptera 2.63 1.47 7.09
+#%5F} Cydnidae Om 1.99 0.59 2.85
HE Rl Reduviidae Latreille Pr 0.37 0.02

YR} Dinidoridae Ph 0.16 0.46
BLER} Cimicidae Pr 0.06 0.31
ZIERL Coreidae Ph 0.28 0.57 3.37
558} Reduviidae Pr 0.08 0.09
T H Orthoptera 7.41 10.23 29.10
# TR} Tettigoniidae Om 1.10 0.53 2.20
WRIER] Gryllidae Om 3.86 5.29 3.84
BEHIERL Oedipodidae Ph 0.37 2.94 4.83
BEHRIERL Catantopidae Ph 1.62 0.49 7.93
B IERL Acrididae Ph 0.09 0.24 1.61
HESLIERL Pyrgomorphidae Ph 0.51 7.77
LRl Pamphagidae Ph 0.37 0.24 0.93
H 3 H Dermaptera 2.91 2.70 2.79
WAL Labiduridae Om 2.91 2.21 2.32
KEBIEEL Pygidicanidae Om 0.49 0.46
B H Diptera 4.78 3.45 3.56
WA Culicidae Pr 0.12 0.06

WAL Callophorodae De 0.18

FIEEL Phoridae De 0.56
MR} Muscidae De 4.65 3.21 3.00
B9 H Coleoptera 8.85 13.71 9.26
4t Rl Scarabacidae Om 7.44 12.87 7.55
L HEL Carabidae Pr 0.43 0.57 0.59
BIHIRL Coccinellidae Pr 0.80
KA4F} Cerambycidae Ph 0.37

FEH AL Cicindelidae Pr 0.61
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HHE(W/ B/RD Urett FEHIETY Vegetation types

Group ( class/family) Functional group MFPB S7ZV GSAV
L Lampyridae Pr 0.06
BB} Lucanidae De 0.06 0.09
A HEL Teneberionidae Ph 0.22 0.15
3 H Lepidoptera 1.04 1.00 0.71
I EL Noctuidae Ph 0.73 0.59 0.25
ROURH(41H) Geometridae Ph 0.12 0.46
1A%} Pyralidae Ph 0.31 0.29

JE LA Chilopoda 0.67 0.24 0.31
e 5 Scutigeridae 0.67 0.24 0.31
R} Scutigeridae Pr 0.67 0.24 0.31
WK Arachnida 0.09 0.71 0.43
Wk H Araneae 0.09 0.71 0.43
Tl kBl Agelenidae Pr 0.09 0.22 0.15
TRIERL Lycosodae Pr 0.49 0.28
% 249 Diplopoda 2.08 0.69 1.36
W hEEH Polydesmida 2.08 0.69 1.36
% St #} Paradoxosomatidae S 2.08 0.69 1.36
724 Crustacea 59.38 58.39 34.74
2L H Tsopoda 59.14 58.25 34.46
LB} Oniscidae De 59.14 58.25 34.46
R4 H Scolopendridae 0.24 0.02

YRIARL Scolopendridae Pr 0.24 0.02

15 H Scorpiones Om 0.12 0.28
EH A Buthidae Pr 0.12 0.28
SEBEBU AL Total fauna/family 26 37 35
JAMABL Total individuals 3267 5070 3217

Ph. fHEE Phytophagous group; Pr: W Predatory group; Om: 22 P Omnivorous group; De: S Detritivore ; MFEPB . i +F TR 38
A, mixed forest of P. orientalis and B. papyrifera; SZV : FRE +415FBEM , shrub of Z. jujuba var. spinosa and V. negundo var. cannabifolia; GSAV ;)< FH +
IR FEREIN , grass-shrub of A. hispidus ( Thunb.) Makino and V. negundo var. cannabifolia

2.3 RGO SR MR IS PR v AR AR LR A S
AR S A 2R Y RS W0 28 A 4 IS W R P 2R A9 3 5 BE M Shannon-Wiener H841, {H24 5 FE FIOL A EZ
RECRZ BB (3R 2) o AR REIS 8] 21 R sh Py AR 2 5 B R BN | TR A+ FRIE A > R + 4
TG TE SR +AG PR SR, 1T Shannon-Wiener 45 KRB , AREGE -+ R B0 HE > T AL + R TE A > DU+ R AR
IRAH, HZ 12 5 3% (P<0.05) o BILJEMPL SRR 3 D REE I BOA B % 22 57 (P>0.05) ,

R2 HEHRELBIXHRT RN S SR
Table 2 Effect of vegetation types to diversity of ground-dwelling arthropod

ke FR /B ¥R EL ZAETERREL P TR E
Vegetation types Richness Evenness index Diversity index Dominance index
MFPB 11.1+£4.05¢ 0.53+0.01 1.28+0.18¢ 0.52+0.01
SZV 19.6+£6.41a 0.47+0.02 1.47+0.32b 0.49+0.01
GSAV 17.7+4.12b 0.56+0.01 1.56+0.13a 0.45+0.01

AN [V S B RS 5 AR R 7 BE R 7R 22 57 .35 (P<0.05)

AR Ll 375 B Sl i v AR AU SZ AR B S TR AR S0 DL 3 3, TR A+ I TR DA RIS + A3 5 98 P
Strensen ZZREPEAELA R | T AU +A4 R TR S AR RIS R0 + 40P R DA T LA - Cody EIU 522 B HE AN TR] 45 1
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Table 3 Effect of vegetation types to the similarity of ground-dwelling arthropod communities

FEH5 Index FH BT Vegetation types MFPB SZV GSAV
Sorensen 141 MFPB 1
Sorensen indices SZV 0.76 1

GSAV 0.62 0.89 1
Cody ¥5 %% MFPB 1
Cody indices SZV 7.5 1

GSAV 11.5 4 1
Bray-Curtis 8% MFPB 1
Bray-Curtis indices SZV 0.29 1

GSAV 0.31 0.41 1

2.4 MRS YIREVR Z R FAR LR

A IR A S RS 3 P IR B IS T RIS & E R U RERE R R A R R
(P <0.05) (1), BRA+FHIEMN TR A S NI & 22 8 M R & MR 2 & T U AT + A AR
ZAR(P < 0.05) B PEISHFECLE AT +AG AT AR S RO + AT IR R E A Z MR R B 22 5% (P > 0.05) . AN
[ 8 SR DI RERE 2 18], A P R T I B W A 3 PRl VK 2 E T TR0 389 i R A by A 1 2 DR N
H G331 5 A0 H S 2, #i 2R B BUT 5 Lok & B2 A + LR B DA (37.84%) > RS FE + 41 37 7 9 A
(27.03% ) >MIFI+FBHR M (43.48% ) , WRIE AR H TR BB s - wkRE, 855338 B T 20 BR BUH R
0 H AR SRR T MR DR S 0 ALy, IR R R L Ry, R A+
N (31.77% ) >IIFA+FE TR SR (41.38% ) SICE + 4 BN (39.13%) o, 24 B VEDRERENT &7 L] 53 & 1R 4%
S L ERE EDCE H R H O 3 TR TIRERE AT &7 LR/, 3 A HEYR R PTG L E AN ) A
FREEY 15% , FBH St B AAE 2 B DAL 330 H R 3=

16 ¢
Atk
14 | i NESi 100 L
A
12— e
> ° 80 |
2 <
= 2 60 |
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= 20 +
:0:0 :0:0: :0:0 O X% X geses
MFPB SZV GSAV MFPB SZV GSAV
FEMEA Vegetation types

1 EHEBIRT IR B H R
Fig.1 Effect of vegetation types to composition of functional group of ground-dwelling arthropods
MFPB . UAH+FIFHR ISR, mixed forest of P. orientalis and B. papyrifera; SZV : FRZE+FEFHIHEM , shrub of Z. jujuba var. spinosa and V. negundo var.
cannabifolia; GSAV JLE+FIHIFHEM | grass-shrub of A. hispidus (Thunb.) Makino and V. negundo var. cannabifolia
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