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Abstract: In 2008, an ice storm caused extensive damage to the montane evergreen broadleaved forest in
Chebaling National Nature Reserve, Guangdong Province, China. To assess the response of soil arthropod
diversity and distribution to a gradient of canopy openness following the ice storm, 17 plots, each 400 m?,
were selected within a 2-ha permanent plot. Canopy openness was estimated with hemispherical photography
in each plot. We sampled the litter layer and two soil layers (0—10 cm and 10-20 c¢cm) to measure arthropod
diversity and soil properties. We used two-way cluster analysis to group sites based on arthropod abundance
in the litter layer. We also utilized canonical correspondence analysis to reveal relationships between soil ar-
thropods in the 0—10 cm layer and four environmental variables, i.e., canopy openness (CO), soil organic
matter (SOM), electric conductivity (EC), and natural moisture content (NMC). Results showed that abun-
dance, richness and diversity of arthropod communities decreased with depth. A negative association was
found between canopy openness and the number of arthropod groups in the litter layer; some arthropod taxa,
such as the Oribatida, Prostigmata and Mesostigmata, were found in a wide range of light conditions,
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whereas the Hymenoptera, Symphyla, Pseudoscorpiones and Lepidoptera larvae may be photophobic. The
distribution of arthropods in the 0—10 cm soil layer was closely related to CO, SOM, EC, and NMC on the
first and second canonical axes. Hence, a series of changes in canopy structure and soil factors following the
ice storm appeared to have affected the composition and distribution of soil arthropod communities. Findings
from the present study also indicated that arthropod communities could serve as indicators to characterize the
ecosystems they inhabit, thus being particularly suitable for monitoring forest regeneration and successional

dynamics following ice storms.
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Table 1 The main environmental factors of 17 plots in montane evergreen broadleaved forest of Chebaling National Nature

Reserve
FEJT ik I ) W pE MRGE T E FEARAHEY)
Plot Elevation Aspect Slope Canopy openness Dominant plant species
(m) © (%)

P1 459  EBS3° 31 17.81 Khifi, Eh# Castanopsis carlesii, C. eyrei

P2 434 DE 40.1 28.73 Khif, AHE, TR Castanopsis carlesii, C. fargesii, Schima superba

P3 442  EBS7° 34.5 20.93 Kht, B, KEBHIE, 2L Castanopsis carlesii, Symplocos wikstroemiifolia,
Elaeocarpus limitaneus, Daphniphyllum macropodum

P4 425 EBS11° 33 22.92 Khifi, AHE, WA, WME WL Castanopsis carlesii, C. fargesii, Neolitsea chuii, Sym-
plocos wikstroemiifolia

P5 459 EBS3° 31 33.23 Kb, Eht Castanopsis carlesii, C. eyrei

P6 459  EBS3° 31 19.45 KA, Fith Castanopsis carlesii, C. eyrei

P7 435 DE 40.3 13.15 Khig, tepats, el 87 Castanopsis carlesii, Cinnamomum austro-sinensis, Styrax
suberifolia

P8 435  DE 40.3 17.21 Kb, HERatE, B2 B Castanopsis carlesii, Cinnamomum austro-sinensis, Styrax
suberifolia

P9 418 EBN12° 412 20.09 Khifi, ¥t )& Castanopsis carlesii, Styrax suberifolia

P10 418 EBN12° 412 19.27 Khifi, ¥t )& Castanopsis carlesii, Styrax suberifolia

P11 434 DE 40.1 21.42 Khif, AHE, fTR Castanopsis carlesii, C. fargesii, Schima superba

P12 394 EBN10° 349 18.58 Khifi, K Castanopsis carlesii, Schima superba

P13 394 EBN10° 349 22.96 Kb, WK Castanopsis carlesii, Schima superba

P14 394 EBN10° 349 20.52 Khfi, WK Castanopsis carlesii, Schima superba

P15 349 EBNI15° 32 10.52 Khik, MATF, 1WWL Castanopsis carlesii, Neolitsea chuii, Symplocos chinensis

P16 349 EBNI15° 32 13.21 Khik, MATF, BIWWL Castanopsis carlesii, Neolitsea chuii, Symplocos chinensis

P17 385 EBN30° 443 16.76 FUEIUERTE, T8k Dendrobenthamia hongkongensis, Lithocarpus glabra

EBS: Z{mF; EBN: #fhidl; DE: IEZR
EBS: East by south; EBN: East by north; DE: Due east
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Table 2 Arthropod community composition and abundance in
the montane evergreen broadleaved forest of Chebaling Na-
tional Nature Reserve

IrREE 7% T
Taxa LI Soil layer (cm)
Litter 0-10 10-20

IkJELH Arachnida
18 H - Acarina

T H Oribatida 309 219 38
AW H Prostigmata 20 3 -
ST H Mesostigmata 61 50 9
Wik H - Araneae 3 _ _
£l H Pseudoscorpiones 2 - -
A Insecta
K58 H Hymenoptera 8 41 19
53 H 4L Coleoptera larva 2 3 -
X# H %) H Diptera larva - 13 -
%38 H %) U Lepidoptera larva 17 12 3
28 H Thysanoptera 9 - -
FEZ Collembola 35 6 -
Zi44N Symphyla 1 - -
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Fig. 1 Comparison of arthropod richness (A), evenness (B) and diversity index (C) of arthropod community in different layers. 1,
Litter layer; 2, Soil layer of 0-10 cm; 3, Soil layer of 10-20 cm. Different letters for the boxplots in a sub-figure indicates signifi-

cantly different (P<<0.0001).
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Fig. 2 Two-way cluster dendrogram of arthropods and plots
in litter layer. (/\) canopy openness<20%; (A) canopy open-
ness>20%, [l grayscale ranging from light to black
color in matrix coding stands for the increase of arthropod
abundance. Orib, Oribatida; Meso, Mesostigmata; Pros,
Prostigmata; Lepi, Lepidoptera larva; Hyme, Hymenop-
tera; Cole, Coleoptera larva; Coll, Collembola; Symp, Sym-
phyla; Pseu, Pseudoscorpionida; Thys, Thysanoptera; Aran,
Araneae.
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Fig. 3 CCA ordination diagram of taxa, sampling area and
environmental variables in soil layer 0-10 cm. CO, Canopy
openness; NMC, Natural moisture content; EC, Electric con-
ductivity; SOM, Soil organic matter. Orib, Oribatida; Meso,
Mesostigmata; Pros, Prostigmata; Hyme, Hymenoptera; Lepi,
Lepidoptera larva; Dipt, Diptera larva; Coll, Collembola; Cole,
Coleoptera larva.
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Table 3 Correlation of environmental variables with axes

HIFA v fpsh2 Hepahs
Environmental variables Axis 1 Axis 2 Axis 3
gii conductivity (EC) —0.7130 0.0404 0.1356
Sioﬁg(fgﬂ}l?s matter (SOM) —0.6141 0.3044 —0.1555
T?ai)l\lral?:lfsture content (NMC) 0.7227 02182 ~0.0821
gﬁg%penness o) 02374 07135  —0.0046
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