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Community Structure and Dynamics of Soil Animal in Green Belt Litter from Two Soil Origin in Urban City

LI Dong-mei et al (Shanghai Key Laboratory for Ecology of Urbanization Process and Eco-restoration, Department of Environmental Sci-
ence, East China Normal University, Shanghai 200062 )

Abstract To study the effect of different soil origin on community structure of soil animal in green belt litter, the author investigated the soil
animals in green belt litter at Shanghai Outer Ring expressway from Jul. 2007 to Apr. 2008, one’ s soil had been used as farm land and the oth-
er one was foreign soil. A total of 22 189 soil animals were collected, belonging to 3 phyla, 8 classes and 18 orders. The dominant groups were
Arcarina accounting for 93. 08% of the total, and Collembola was the common group. The results indicated that green belt litters with different
soils has the same dominant groups and common groups, but soil animal group number and density reduced along a gradient of farmland used
soil belt, foreign soil belt. The density-group index(DG) , Shannon-Wiener(H), Pielou(E) and Simpson(C) showed the following pattern:
farmland used soil belt > foreign soil belt, Margalef( D) was foreign soil belt > farmland used soil belt. The seasonal change of the total number
of soil animals were ranked as: autumn > summer > winter > spring, while the number of soil animal groups were ranked as: spring = autumn
> winter = summer, different pH value and contents of organic carbon( OC), total nitrogen (TN) might have impacts on the distribution of
soil animals.

Key words Soil animal; Community structure; Litter; Green belt
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Table 1 Vegetation and soil quality of green belt in the plots

13 pH AU (TOC) BAR(TN) 5

P SERER oy K KB (TP) it
backeround Sample Vegetation types pH value, organic carbon,
gro total N and total P of soil
SIERZSMU FA FF-# FTANEFE(EREO.12B/w’) , EANEN(0.04 #/m’) , \ELE pH =7.92+0.20,TOC =1.65 +0.33
100 m 2 $RE (0.08 B/m® ) FIFH#E(0.20 #/m?) TN =0.22 +0.13,TP =2.34 0. 54
REED g mlm FoAki(0.40 Bad) BACHNER (0. 12 B/m’)  FHE(0.64 B/m®)  pH =7.73 £0.14,T0C =1.97 £0.33
TN =0.24 +0.13,TP =2.19 +0.45
IC Fr-%# FANIH(0.12 H/m®) ,BEANZAM (1. 56 H/m?) , %47 (0.04 #/m®) pH=7.86 £0.17, TOC =2.08 +0.61
TN =0.24 +0.14,TP =2.29 +0.34
HIIRLR Pl A FF-%# FAHEFRO.12 #H/m?) ,EAMEHR (0. 12 B/m?) pH =8.01 £0.16,TOC =1.82 +0.50
22.5 mARE: TN =0.23+0.12,TP =1.89 +0.32
(D I-B 5% - -2 FRARAKRZ(0.40 #/m?) , BEACKHYER (0.08 Bi/m®) B 44 pH=7.96x0.15,T0C =1.74 +0.26
TN =0.21+0.22,TP =1.86 +0.36
I-C 77 - - E FANERAGR(0.32 B/m®) AU (0.08 #/m’) , B4 46568 pH =7.99 20.09,T0C =1.94 0. 61
TN =0.32 +0.36,TP =1.91 +0.37

£ TOC B4 % , TN B4 mg/g, TP BAA7H 107 mg/g,

Note: The unit of TOC is %, the unit of TN is mg/g, the unit of TP is 10> mg/g.
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34t > 4% H = 453 ; Shannon-Wiener 25454435 %% (H) - Pielou
Y51 BEH%(E) #1 Simpson fLHFEHEE(C) 7E 3 MLy
R H L5 > & 5 ; LY R EO 20 R
B - At - o i - S 3 ) 9 BE - 288 DG L. Shannon-
Wiener ZSHMEF5%( H) Pielou ¥15E 5% (E) 5 Simpson

BEHEB(CO)ZFAEE (P >0.05) , 5 M- I5 -G 2% B
- R DCEHARHEIZBSE LR EREE(F =
12.702, P =0.002) , %tk ook H G 5%+
B EGEREE(F=4.771, P=0.04),
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Table 2 The community composition of soil animals in green belt litters from two soil backgrounds ind/m?
R 4% H 14 (1) Farm land domestic soil greenbelt %+ &5(11) External soil greenbelt M/ % £
Taxon I-A I-B I-C 1(%) I-A 10-B I-C (%) Total Abundance
gk H Acarina 17 524 29 830 33 124 26 843(76.97) 9097 2726 5036 5620(16.11) 97387(93.08) + + +
i H Collembola 938 170 948 685(1.97) 1118 203 505 608(1.74) 3 881(3.71) + +
X# H Diptera 14 108 231 118(0.34) 57 5 90 50(0.14) 505(0.48) +
2230 B Thysanopera 0 255 47 101(0.29) 19 19 71 36(0.10) 410(0.39) +
[F}3# H Homoptera 19 28 127 58(0.17) 14 47 119 80(0.23) 415(0.40) +
f%5# H Hymenoptera 42 14 127 61(0.18) 170 9 42 75(0.22) 410(0.39) +
15 B Psocoptera 5 5 151 53(0.15) 28 0 222 83(0.24) 410(0.39) +
#5# H Lepidoptera 0 38 174 71(0.20) 5 38 66 36(0.10) 321(0.31) +
#5453 H 4 Coleoptera 42 99 57 66(0.19) 14 14 61 30(0.09) 288(0.27) +
#5453 H Coleoptera 9 33 90 44(0.13) 14 61 28(0.08) 217(0.21) +
JEFLEEE B Oligochaeta plesiopora 19 52 38 36(0.10) 0 5 3(0.01) 118(0.11) +
4 12 H Isopoda 9 19 9 13(0.04) 28 0 14 14(0.04) 80(0.08) +
RN H Chilopoda 0 9 24 11(0.03) 19 0 19 13(0.04) 71(0.07) +
i J2 B Mesogastropoda 9 14 5 9(0.03) 0 5 0 2(0.01) 33(0.03) +
Bk H Araneae 0 5 9 5(0.01) 9 0 9 6(0.01) 33(0.03) +
JGFLEE B Oligochaeta pisthopora 0 14 0 5(0.01) 0 0 0 0(0) 14(0.01) +
sk B Sphaerotherida 0 0 14 5(0.01) 0 0 9 3(0.01) 24(0.02) +
X H Psocoptera 0 0 5 2(0.01) 0 0 0 0(0) 5(0.01) +
BE%kH Opiliones 0 0 5 2(0.01) 0 0 0 0(0) 5(0.01) +
V2SN 18 642 30761 35194 43 359 10620 3079 6394 6 414 104 626
Total density for each plot
L{E Ratio // % 17.81 29.38 33.63 26.94 10.12 2.94 6.11 19.18 100.00
KB Groups 11 16 18 18 14 9 14 16

W+ + + RRER(>10%) 5+ + HEREBE(% ~10% ) ; + AHALRB(< 1%) .
Note: + + +. Dominant groups ( >10% ); + +. Common groups(1% -10% ); +. Rare groups( < 1% ).
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TS ZREYETEHOT 25 7041 R B : Shannon-Wiener 41
18E(H) 5 Pielou 35 EHEH(E) R H 150 5% 15
£R B %E(F=10.785,P =0.003;F =10.762,P =0. 003) ; %
B — 258 DG {H..Simpson (REEHEH( C) 5 Margalef £ E
BH(D)ZE2 AR L BERNRBFZRAEE (P>
0.05),
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T4 > B L4500 ZERHE G b F 50 > R L
G ; BBEAEE 3 SR H 50 > BB
Sy pHES BB S EEREE(F =14.399, P <0.005;
F=15.979, P<0.005 ) , AR S GRS EERHLGHS
FErBHMHERAEE(P>0.05),
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Fig.1 The diversity indices of soil animal communities in green
belt litters from two soil backgrounds
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MAEZE>HKE>LZRES>FER BRI B IKE>LFE>
FE>EZ BN - EE >HE>LKF>FEF, REHL
B 5% SR8, FESRY . WELESYE
FEEREE(F=2.945, P=0.019) HyFERE5FF2RE
E(P<0.05) , FE25%FEREE(P<0.05),

£3 THEYpHE. B REANEHSESTHEIMEHTRE LR TELXHBENHAXES K
Table 3 The correlation analysis of pH value, OC, TN and TP of soils and total numbers, group numbers and density of soil animals

BARE KEH

A pH{E i5gE B HEH HAth
Item pH value Toc N g Total Group Acarina Collembola Others
numbers numbers
pH 1
TOC -0.272" 1
TN 0.225 0.344"* 1
TP -0.329*" 0.221 0.202
JE %k Total numbers -0.237" -0.068 0.029 0.235* 1
2B Group numbers -0.061 0.022 -0.265° 0.003 0.265* 1
W5 H Acarina -0.247" -0.069 0.020 0.240" 0.999"* 0.240° 1
T H Collembola -0.239" -0.020 0.160 -0.050 0.055 0.304*"° 0.017 1
HAth Others -0.050 0.018 0.162 -0.010 0.387""° 0.690 " * 0.360" * 0.131 1
Be:ox Fl % * SMBIFIRTE0. 05 F1 0. 01 K F-BEHRK,
Note: * , * * stand for significant correlation at 0.05 and 0. 01 levels, respectively.
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Fig.2 Seasonal variation of individual numbers of soil animal communities in g belt litters from two soil backgrounds
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Test 2 58.20+1.83 94.10+2.982  35.80+2.71
group 3 60.90 +3.85 96.20+3.54 35.30 +3.00
4 10 64.20 £4.55 90.80 +2.62 26.60 +4.01
5 8 61.70 £3.87 94.68 +4.87 32.98 £2.85
XHRA 1 10 61.40+2.45 90.80£3.80  29.40£3.36
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4 9 57.80+3.37 91.20+4.44 33.40 £3.11
5 8 61.60£3.20 93.60+6.00 32.00 +2.37
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