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Abstract Rapid urbanization process changes the spatial pattern of land utilization, soil physical and chemical properties. As an
important part of urban ecosystem, soil animals have been used in monitoring researches of many environmental problems from ur-
banization, in which some of them may be used as indicator species to monitor and evaluate soil quality and health as well as one of
the main influential factors on material cycles. To better know the impacts of urbanization on soil animals community and soil eco-
system, we took Tianhe and Yuexiu Districts of Guangzhou City as a case study area, 6 sites from three different land use systems
including the two woodlands, two grasslands and two farmlands were selected as the investigation sites in January 2008. Soil meso-
and micro- faunal communities in six sites located in three different land use types were investigated. The total number and groups of
soil meso- and micro- fauna genera sampled were 1 365 and 25 respectively, belonging to 7 phyla. Dominant genera were Nematoda,
Acarina and Turbellaria, comprising 83.44% of total samples collected. The community complexity index (C), a measure of the com-
plexity and diversity of the communities was highest (2.822) in forestland of the South China Botanical Garden plot and lowest in
grassland of the Ren Min Park plot. The vertical distribution of soil meso- and micro-faunal communities in the six sampling plots

showed clear surface assembly, with the total number of soil fauna and genera declining with soil depth. Detrended correspondence
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analysis indicated that soil animal communities responded differently to varying intensities of human activities. Rare genera within
the Orders of Diplopoda and Archaeognatha could be only found in the two forestland plots and very sensitive to human disturbance,
indicating that soil fauna within these two orders might be used to detect land use changes resulting from urbanization. The results of
this study provided scientific and fundamental data for the indicative function of the soil quality change by giving a survey of varia-
tions of soil meso- and micro-faunal community’s composition and distribution under the influences of rapid urbanization. Moreover,
the study pointed out that future studies should integrate the studies of the soil animals and changes in land use type for the enhance-
ment or improvement of soil quality.

Key words Soil meso- and micro-fauna, Community structure, Detrended correspondence analysis (DCA), Land use type,
Urbanization

(Received Feb. 15, 2012; accepted Jul. 26, 2012)

> > > >

442.3~461.2 kl-cm, 21.4~
21.8 C, , 1 689.3~1 876.5 mm,
) “4—9 ) 85%
[1-2] ’ ’
, 3 ,
) 2
el , 0.05 hm’
) 2
1
1.2
> 2008 1 ,
, 3 ,
100 cm® 25 cm’ 0~5cm 5~10 cm
’ > 10~15 cm 100 cm’
, 25 cm’
Tullgren (
’ ) Baermann ( W
3 ) )
pH
’ (TP3001 Digital Thermomenter)
T 13
1 BR7AZE :
11 Shannon-Wiener (H":
113°17', 23°8',

H'=-) BInP, M

5 B i=1



11 1523
F 1 HAHERERIEER
Table 1 General information of six sampling habitats
Land use type Code Sample site General information
Gl 5
Grassland East part of the Renmin Park of Guangzhou City Planted for five years
G2 5
Square of Tianhe Sports Center of Guangzhou City Planted for five years
Tl
Forestland South China Botanical Garden Pure Hopen hainanensis Merr.et Chun forest
T2
Botanical Garden in South China Agricultural University Pure H. hainanensis forest
Al
Farmland Cengcun, suburb of Tianhe District, Guangzhou City Vegetable/strawberry rotation land
A2
Fenghuang Street, suburb of Tianhe District, Guangzhou City Vegetable/strawberry rotation land
Pielou (E): 10% . 1%~10%
E=H'/H., =H'/InS ) , 1%
1. 1 Microsoft Excel ,
H. . =—S(—ln—j=lnS 3) e o
S S MVSP v3.13(Multi-Variant Statistical
Simpson (D): Package) ,
D= n/NY @ SPSS 19.0
(One-way ANOVA)
n i ;N
. 2 HREHH
., P=n/N;S 2.1
191 6 18 108 ,
, o , 25 1365
7 [ (Platyhelminthes)
3 (Rotatoria) (Nematoda)
(Annelida) (Mollusca)
C(complexity index of commu- (Tardigrada) (Arthropoda)]16 [
nity) (Turbellaria) (Rotifera)
C=H'xr=H'" xExr (5) (Oligochaete) (Arachnida) (Gastropoda)
max
:H H, E Shannon-Wiener ] (Nematoda)(53.92%)
- (Acarina)(15.60%) (Collembola)(13.92%),
(Isopoda)(1.25%)
C (Hymenoptera)(2.78%) (1.10%)
(2.27%) (2.78%), 1%
3 83.44%,
Jaccard #)) , 3 5
c 93.62%,
J= 6
a+b+c ©) (2
,a A ,b B ,c A 3 ,
B Jaccard
, 0~025 : G1(14)< G2(15)=
0.25~0.50 . 0.50~0.75 A1(15)= A2(15)<
. 0.75~1.0 TI(17)< T2(18)

T2(278)>
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Table 2 Compositions of soil meso- and micro- fauna communities in six sampling plots in January, 2008
General group Grassland Forestland Farmland Total Frequency (%) Abundance
Gl G2 T1 T2 Al A2
Nematoda 169 119 119 159 86 84 736 53.92 +++
Acarina 37 27 54 50 21 24 213 15.60 +++
Collembola 17 13 15 18 61 66 190 13.92 +++
Schizomida 0 0 2 3 2 2 0.66 +
Thysanoptera 2 2 0 0 0 0 0.29 +
Diplopoda 0 0 1 3 0 0 0.29 +
Chilopoda 3 0 2 1 2 2 10 0.73 +
Symphyla 0 0 0 0 1 2 3 0.22 +
Isopoda 2 3 2 4 3 3 17 1.25 ++
Opiliones 3 1 3 1 0 0 8 0.59 +
Hymenoptera 6 13 9 6 0 4 38 2.78 ++
Blattaria 1 1 0 1 2 1 6 0.44
Psocoptera 2 1 1 2 0 0 6 0.44
Blattoptera 1 1 1 1 2 1 7 0.51
Protura 2 0 0 0 1 0 3 0.22
Rotifera 0 0 7 3 2 3 15 1.10 ++
Gastropoda 6 5 6 8 4 2 31 227 ++
Hirudinea 2 1 2 4 0 0 9 0.66 +
Oligochaete 8 5 10 12 3 0 38 2.78 ++
Diptera larvae 0 0 0 0 3 1 4 0.29 +
Coleoptera larvae 0 0 1 0 0 0 1 0.07 +
Uropigi 0 0 0 0 1 1 2 0.15 +
Homoptera 0 2 1 0 2 0 5 0.37 +
1 Archaeognatha 0 0 1 2 0 0 3 0.22 +
Orthoptera 2 1 0 0 0 0 3 0.22 +
Sum of individuals 263 195 237 278 196 196 1365
Species sum 14 15 17 18 15 15
+++ Dominant groups (>10%); ++ Common groups (1%~10%); + Rare groups (<1%).
G1(263)> T1(237)> 3 oM/ B HIREMBEERNERE S SN
Table 3  Vertical distribution of soil meso- and micro- fauna
A1(196)= A2(196)> communities in different soil layers of 6 sampling plots
G2(195)
, 6 Sample Orders number Individuals number
., 0~5 cm plot  g5cm 5~10em 10~15em 0~5cm  5~10cm 10~15cm
w . Gl 16 10 3 175 73 15
> ? G2 15 7 2 139 48 8
Tl 16 10 3 174 71 12
( 3) , T2 T2 15 10 5 201 62 15
Al 12 9 5 118 78 20
’ ’ A2 10 8 4 99 79 18
A2, , T2
, Al ,
, Gl Tl , : Al
s R , Shannon-Wiener H
T2 C ,
2.2 C 2.508 2.679
6 Al
1, (E) (D) T2 C
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) Fig. 2 Results of detrended correspondence analysis (DCA) of
, 3 Pielou soil animal communities in 6 experimental plots
E Simpson D 1~25 ( 2) ;A B C D
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: ’
Shannon-Wiener H C the density of soil meso- and micro- fauna communities in January,
o _ R A 2008 (see the table 2). A, B, C, D represented the segmentation results
(H': F=7.823, P=0.005; C: F= 6.541, using the DCA method.
P=0.027), H
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Table 4 Similarities of soil animal communities among six - F (5) (26)
sampling plots ’ ’
2 )
G2 T1 T2 Al A2
Sample plot > 6
Gl 1.000
G2 0.824 1.000
T1 0.650 0.600 1.000
T2 0.545 0.571 0.842 1.000 DCA 1 2
Al 0.455 0.409 0.500 0.478 1.000 , 1

A2 0.429  0.381 0.550 0455  0.765 1.000
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