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Table 1 Physiochemical properties and heavy metal polhution of the soils in the sampling areas
Sampling  pH  Organic matter Alkalysable N Av. P Av. Asfl F Cd?] Fuy bel L, Integated
area (k) (mghe ) (meke ) (mekg ) T el (ke index I
A 7.73 613 101 4 18 0 77.8 576 0.2 064 064 243 007 050
B 8.36 18 55 448 223 147. 3 871 0.3 067 067 1575 005 053
c 8.71 19 55 422 64 2 356. 0 796 031 150 150 2123 006 113
D 8.16 26 M 39 7 858 7 %23 623 0.5 240 240 150 004 178
E 7.21 3120 164 4 605 133. 6 980 392 690 690 290 008 530
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54.14% 18.68% 14.72%;
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3.58% 2.01% 1.11% 1.08% 1.47%; 2
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Table2 Population of il anmak in each sampling site

A B C D E
Group name ® ® ® ® ® @ ® ® ® ®
Collenhola 11 808 3 +++ 11 100. 0 +++ 1 166.7 +++ 51056 +++ 28 583.3  +++
Coleoptera 13236 + + 452. 8 + + 194.4 + + 161 1 + + 333.3 +
Araneae 188 9 + 105. 6 + 50. 00 + 44 4 + 122.2 +
Diptera larvae 4375 + + 58.3 + + 83.3 + + 177. 8 + + 7722+ +
Hymenoptera 833 + 1097. 2 + + 141.7 + + 333 + 22.2 +
Isoptera 653 + 0.0 + 0.0 + 00 + 0.0 +
Homopt era 319 + 16. 7 + 0.0 + 00 + 0.0 +
Scobpendrell idae 270 8 + + 8. 1 + 83.3 + + a0 + 0.0 +
Scutigerellidae 83 + 0.0 + 0.0 + 00 + 0.0 +
Dicellurata 2139 + 386. 1 + + 125.0 + + 3556 + + 0.0 +
Prostigmata 2 U8 6 +++ 408.3 +++ 2 000.0 +++ 27722 ++ 4+ 250.0 +
Oribatida 250 + 0.0 + 0.0 + 00 + 0.0 +
Astigmata 28 + 0.0 + 5.6 + 00 + 0.0 +
Lithobiomorpha 83 + 58.3 + 0.0 + 833 + 11.1 +
Geophilomorpha Q0 + 38.9 + 0.0 + 333 + 0.0 +
Scutigeromorp 28 + 0.0 + 0.0 + a0 + 0.0 +
Acerentomata 20 8 + 0.0 + 0.0 + 00 + 0.0 +
Psocoptera 56 + 0.0 + 0.0 + 00 + 0.0 +
Hemiptera 20 8 + 38.9 + 5.6 + 111 + 0.0 +
Stylommatophora 111 + 0.0 + 0.0 + 833 + 0.0 +
Orthoptera 20 8 + 11. 1 + 0.0 + a0 + 127.8 +
Isopoda 28 + 2.2 + 0.0 + 66 7 + 0.0 +
Schizomida 83 + 0.0 + 0.0 + a0 + 0.0 +
Lepidoptera larvae a0 + 56 + 0.0 + 00 + 11.1 +
Sphaero theriida a0 + 116. 7 + 0.0 + 2556 + + 0.0 +
M eadrile oligochaetes 389 + 16. 7 + 16.7 + 144 4 + + 0.0 +
Microdrile oligochae es 702 8 + + 2 866. 7 +++ 2833.3 +++ 2566 7 +++ 0.0 +
Nemodta 4 9375 +++ 325.0 +++ 1625.0 +++ 5833 + + 5000.0 +++
Enchytraeidae 6250 + + 250. 0 + + 0.0 + a0 + 0.0 +
(+++ ), 10% ; (++), 1% ~ 10% ; (+), 1%

Note: Dominant groups (+++ ), accounting for more than 10 percent; Common groups (++ ), 1~ 10 percent; Rare groups (+ ), less than 1 percent.
OIndividual number; @GN umber grade
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Table 3 Characteristic indexes of soill animal communities 4
Sampling area H c e ,A B
A 230 0.31 071 ; C D
B 247 0.27 083 ,
C 241 0.23 0 94 s
D 24 0.26 0 87 , (0. 8%) ;
E 09%5 0. 68 Q41
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Fig 4 Vertical distribution of soil animal groups in each sampling area
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Table 4 Main factors affecting soil animal communities

@ ) ® : »
@ 1.461E- 05 4 530E+ 04 3.226 0. 048
Individual number pH - 1.5%9E- 04 5 626E+ 03 - 2771 0.070
R @ 29.078 3678 7.905 0. 004
Organic matt er - 0.5% 0 167 - 3.556 0.038
— ® 2.510 0 049 51.047 0. 000
d As - 1.5%- 02 0 1 - 14.310 0. 001
@ 0.932 0 001 929.915 0. 001
As 4.718E- 03 0 000 989.912 0. 001
¢ pH - 8.28E- 02 0 000 - 683.079 0. 001
cd - 0.934E- (3 0 000 - 157.273 0. 004
@ 0.82 0 072 11.367 0.008
e As - 5.38E- 03 0 001 - 9.637 0.011
Pb 1. 675E- 02 0 005 3.240 0.084

(OModel; @Part ial regression wefficient; (3Standard error; @Constant
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As Cd p= 0.01
As Pb p= 0.05
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SOIL ANIMALS AND THEIR RESPONSE TO SOIL POLLUTION IN KAIFENG AATY

Song Bo' Ma Jianhua’ LiJian> Wei Linheng® Yin Xiugin™
(1 College f Urban and Emvironment, Northeast Normal University, Changchun 130024, China)
(2 College  Emvironment and Plarning, Henan Unversity, Kaffeng, Henan 475001, China)

Abstract A case study of Kaifeng was carried out on soil animals in urban ecosystem and influence of heavy metals pollur
tion on their caonmunity structure. Kaifeng is a city in Henan Province, sitting a 13°52 ~ 11502 E Long. , 3812~ 35°01 N
La. . Under the warm temperate continental monsoon climate, it enjoys an annual mean temperature of about 14.0~ 14.2 C
and an annual mean precipitaion of 627. 5~ 722.9 mm. In May of 2004, soil samples (O~ 20 an) were wllected randomly in
5 different types of land, i e. aopland, urban green land, the culture & education land, residential land, and industrial land.
And in September the same year, soil animals were wllected by the hand sorting method ( sampling plot area 30 ecm X 30 an, two
replicates in each land types) , Tullgren funnel method (100 ecm? soil materials), and Baemann funnel method (25 an® soil mar
terials) from soils (O~ 5 an, 5~ 10 an, 10~ 15 an, and 15~ 20 an) in corresponding soil sampling sites. The soil samples
were analyzed for pH, organic matter, available nutrients (N, P, & K), and heavy metals (As, Cd, & Pb). Stepwise regres
sion analysis was conducted of response of soil fauna diversity index to variation of the charaderistics of soil environment. Resulis
showed tha the camposition of soil fauna differed from type to type of land use. The dominant groups in the aopland are Collenr
bola, Prostigmata and Nematoda, which also dominated the urban green land and the ailture & education land. The dominant
groups in the residential land mclude Collembola and Prostigmata, but in the industrial land they consist of Collembola and Ne-
maoda. Vertical distributions of soil animals also varied from sampling site to site, but the surface aggregation was obvious. The
regression of the diversity of soil animals and soil environment showed that the size of soil fauna was deareasing wih the inareas
ing soil pH. The abundance of soil animals was not positively related to content of soil organic matter. The diversity index of soil
fauna was obviously negaively relaed to soil pollution of heavy metals, especially As in soil. So the diversity index can be cited
as the indicator of soil pollution.

Key words Soil fauna; Urban soil; Soil environment; Kaifeng City



