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Abstract: The diversity and trophic functional group of ground-dwelling arthropod communities was investigated in the
Lhasa semi-arid valley in China in order to provide further insight in our understanding of the response of arthropod diversity
to vegetation restoration. The study was carried out in three vegetation types including Sophora moorcroftiana ( SM) ,
Populus spp. (PS), and Artemisia wellbyi ( AW ). The pitfall trap method was used to investigate the community
composition, diversity, and functional group structure by calculating the relative abundance, richness, Shannon-Wiener
diversity index, Pielou evenness index, Simpson dominant index, Cody index, and Sérensen index of ground-dwelling

arthropods. A total of 738 individuals were collected, representing 5 insects, 15 orders, and 51 families. There were 40,
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30, and 23 families under SM, PS, and AW, accounting for 78.4% , 58.8% , and 45.1% of the total fauna, respectively.
The relative abundance of Diptera, Hymenoptera, and Collembola were the higher in the taxonomy of the order, and
Cyphoderidae, Formicidae and Agelenidae were the dominant group in the taxonomy of the family in the three vegetation
restoration measures. The largest values of richness and diversity were found under SM, while the lowest under PS. The
analysis of similarities of arthropod community indicated the similarities of ground-dwelling arthropod fauna varied among
different vegetation types, with the highest similarity between SM and AW and the lowest similarity between PS and AW.
The results of this study demonstrate that the composition and structure of vegetation community affect soil physical-chemical
properties, amount and quality of ground litter, and micro-environment condition, thus affecting the community
composition, population, and functional group of arthropods. SM has higher abundance of arthropod group and predatory

group, which contributes to conserving arthropod diversity of land in the Lhasa semi-arid valley.
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Table 1 Composition and relative abundance ( %) of ground-dwelling arthropod groups in different vegetation types

BHE (N BH/R e FEBE A Vegetation types
Group (order/family) Functional group SM PS AW
Ry 54.38 72.96 48.26
Hi#H Orthoptera 5.53 3.00 2.08
PERER] Oedipodids Ph 1.38 0.86 0.69
B2l Acridiidae Ph 1.38 0.86 0.35
KA} Grylloidae Ph 2.76 1.29 1.04
1% F Lepidoptera 5.53 5.15 0.35
AIRAF Noctuidae Ph 0.92 0.43 0.35
JUERH( 4 H) Geometridae Ph 2.30 1.72
WA} Pyralidae Ph 2.30 3.00
53 H Coleoptera 6.91 4.72 4.17
BHEL Coccinellidae Pr 0.46
FEH A} Cicindelidae Pr 0.46
A&k} Rutelidae Ph 0.69
#H B} Carabidae Pr 0.92 0.86 0.69
2L HIEL Tenebrionidae Ph 2.76 0.86 1.04
% B} Carabidae Ph 0.46
[ H R} Podrodzina De 0.46 2.58 1.04
& A A} Histeridae Pr 0.69
iH A} Chrysomelidae Ph 0.92 0.43
43 B} Chelonariidae Pr 0.46
JE# H Hymenoptera 9.68 21.89 34.03
WA Formicidae Om 9.22 21.03 32.99
I #8} Tenthredinidae Ph 0.86
+ 88} Scoliidae Pr 0.46 0.35
/N EuloPhidae Pr 0.69
X# H Diptera 17.51 36.91 6.25
MR 0} (4 L) Mycetophilidae Pr 0.46
R4 45} Mycetophilidae Pr 6.91 3.13
WAl Culicidae Pr 4.61 9.87 1.04
FEIR} Chironomidae Pr 0.92 2.58
AEHERL Anthomyiidae De 1.84 9.01 1.39
B} Muscidae De 9.01
A} Callophorodae De 0.92 0.43
FrIF R} Syrphidae Pr 0.46
KR} Tipulidae Pr 1.38 3.00 0.69
% WEF} Phoridae De 3.00 0.00
[7]3# B Homoptera 1.84 1.29 1.39
KEE} Delphacidae Ph 1.84
BB} Aphididae Ph 0.86 0.35
A%} Cicadellidae Ph 0.43 1.04
48 H Hemiptera 1.84
H 1R Miridae Ph 0.46

http ; //www.ecologica.cn



22 4 PR A PR T SR A RO MR T I Sh ) 2 P R S 5

RN/ BB iNiitic HIPEZET Vegetation types
Group (order/family) Functional group SM PS AW
#5955} Reduviidae Pr 0.92
Wi #% 7 Nabidae Pr 0.46
#3# H Dermaptera 5.07
KIBHIER] Pygidicanidae Om 2.30
IS F} Labduridae Om 2.76
% £ H Isopoda 0.46
4ii Sk K EEL ( Cymothoidae) Pr 0.46
LS 26.73 9.44 25.35
LI H Acarina 7.37 2.58 4.51
M TU R} Tetranychidae ) Ph 7.37 2.58 4.51
ik H Araneae 19.35 6.87 20.83
AREF} Lycosodae Pr 5.99 0.43
1 i WEL Philodromidae Pr 0.86
-5k R Agelenidae Pr 0.43
2k Pk FE Agelenidae) Pr 5.99 3.43 9.72
A} Linyphiidae) Pr 7.37 1.72 11.11
J& RN 1.84 1.72 0.35
WA H Scolopendromopha 0.92 1.72
HiIRIAR] Geophilidae Pr 0.92 1.72
il H Scutigeromorpha 0.92 0.35
ZHAE} Scolopendrellidae Pr 0.46
Z WA} Scutigerellidae Pr 0.46 0.35
HEA Collembola 17.05 14.59 26.04
W H Collembola 17.05 14.59 26.04
kA De 2.76
TE Bk} Cyphoderidae De 14.29 14.59 26.04
W 1.29
WE H Diplura 1.29
BE(H\) B Campodeidae De 1.29
SRR 40 30 23
SAA% 217 233 288
Pr: & Predatory group; Ph; # ¥ Phytophagous group; Om: 227 Omnivorous group; De: & Detritivore; SM; #EMLHEM | Sophora
moorcroftiana; PS: MB N THK, Populus spp; AW JRIPEETEN , Artemisia wellbyi

2.3 HHET RS TE Z R TR R E
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F8 805 2 T A N TR v E AR b, A N TR 1) Shannon-Wiener 8%/, 35 BEFR AU
AR e BRIE A0 A MR A SN N TR VD A 1 5 BE RN OL S BEHE ATE 3 A FE i) T S 9 Wl 3 22
(P >0.05),
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Table 2 Diversity of ground-dwelling arthropod in different vegetation types

Y FE /R ZREPEREL ST iE A EETE L
Vegetation types Richness Diversity index Evenness index Dominance index
SM 23.5+6.23 a 1.87+£0.23 a 0.84+0.01 0.76+0.01
PS 13.6+x5.8 b 1.63+£0.30 ¢ 0.89+0.02 0.78+0.01
AW 17.3+7.2 b 1.75+0.15 b 0.85+0.01 0.80+0.02

AN TR AL (] AN 5 AR TR B 20 25 5 .3 (P<0.05, Tukey HSD A58 )

K3 TREEHFEBN R B sh P 2 BB OUE R
Table 3 Effect of vegetation types on the similarity of ground-dwelling arthropod groups

FEH Index & Value SM PS AW
Sorensen F§ %X SM 1
Serensen indices PS 0.66 1

AW 0.93 0.65 1
Cody ¥5 % SM 1
Cody indices PS 11.5 1

AW 11.5 9 1
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