+ 1 (Soils), 2014, 46(2): 297-301

0,0 S B F PR (X 45 47 4t 1 SR B E M AE®
—— L Lt A 4

1,2 1,2 3 3 4
(1 401329 2 401329
3 200232 4 150040)
5
4
pH CEC Cr
Pb Zn CEC pH
CEC pH
S153 S151.9
[1-3] 1
1.1
s 43
29 8
[6-7] 6
( + )  pH 85 +
0.3 38.2+30.0 glkg 197 + 56 g/kg
(9] 35.0 + 27.0 mg/ke 15.0 + 9.0 mg/kg
1ol 137.0 + 56.0 mg/kg
1.2
pH ( @ =25:1)
4 NH,0AC -
[11-12]
Cu Zn Pb Cd Cr Ni Hg7
(No. cstc2011pt-ge80019) (G102402) (N0.2009044)
* (fhl_1969@126.com)

(1984—)

E-mail: xfy0907@126.com
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HNO;-HC1-HF Cu Zn 0.187 ~
Perkin Elmer Analyst800 - 2.676 ml/(g-h) 1.814 ml/(g-h)
Pb Cd Cr Ni - 0.016 ~ 1.914 mg/(g-24 h)

(Analyst800 Perkin-Elmer) Hg

(AFS-930 )

0.307 mg/(g-24 h)

0.627 ~ 8.313 mg/(g-24h)
3.183 mg/(g-24 h)

0 ~0.268 mg/(g-24 h) 0.035 mg/(g-24 h)
1h 0.1 mol/L KMnO, 4
(ml/(g-h)) 112.8%
37°C 131.3%
24 h Phenol (mg/(g-24 h))
2.2
37°C 24 h NH;-N (mg/(g-24 h))
(TTC) 37C 24 h
TPF (mg/(g-24 h))
[13-14]
Excel SPSS 16.0
[15-17]
4
2 2
2.1 CEC
1 1
F1 I IEETE D WHHE
Table 1  General information of soil enzyme activities
(%)
(0.1 mol/L KMnO,, ml/(g-h)) 1.814 1.858 0.418 0.187 2.676 23.0
(Pheno, mg/(g-24 h)) 0.307 0.21 0.346 0.016 1.914 112.8
(NH;-N, mg/(g-24 h)) 3.183 2.603 1.938 0.627 8.313 60.9
(TPF, mg/(g-24 h)) 0.035 0.021 0.046 0 0.268 131.3
F2 TEMEMSHIEBUEREXSH
Table 2 Correlative analysis of soil enzyme activities and soil physico-chemical properties
pH CEC
1 0.493"  0.756" -0.037 -0.118  -0.216 0.672" -0.777"  0.252 0.640"  0.110 -0.068
1 0.629™ 0.087 0.107  -0.149 0.606™ —-0.499"  0.278 0.610"  0.010 0.271
1 -0.028 -0.066 —-0.209 0.806™ -0.765"  0.388"  0.856" 0278 0272
1 0.492  0.149 0355 0271  -0.623"  0.193 0.192  0.320
1 0.022 0370 0.198  -0.596" 0.029  -0.046 0.161
pH 1 0253 0362 -0.246 —0425"  0.056 -0.183
CEC 1 -0.518"  0.074 0.855"  0.254 0.336
1 0320  —0.607" -0.019  0.001
1 0.283 0.095 —0.079
1 0.368" 0.473"
1 0.174
1
o P < 0.01 * P < 0.05 (2-tailed)
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Ni Cr Pb
Cd Cd Zn Cu
CEC
4
4 4 Cu Zn Pb Cd Cr Ni Hg?7
Cu Zn Pb Cd Cr Ni Hg7 pH CEC
3 3 Cu Zn Pb 4
Cd Cr Ni Hg
Hg Hg
Zn Pb Cu Cd Cr Ni
[18]
(19 Hg Zn Pb (
20
) [20]
3 TEMEMSIIESEREHEXIN
Table 3  Correlative analysis of soil enzyme activities and soil heavy metals
Ni Cr Cu Zn Pb Cd Hg
-0.176 -0.200 -0.258 -0.14 -0.136 -0.172 0.196
-0.268 -0.293 -0.083 0.124 0.043 -0.045 0.468"
-0.137 —-0.164 —-0.032 0.158 0.200 —-0.030 0.325
~0.697" -0.691" 0.083 0.098 -0.393" 0.495" -0.028
F4 TEMETRRERFHXKE DR
Table 4 Correlations of soil enzyme activities and soil environmental factors
Cu Zn Pb Cd Cr Ni Hg pH CEC
0.970 0970 0.964 0.823 0.994 0991 0.942 0.970  0.998 0.998 0.987 0.997
7 8 10 12 4 5 11 9 2 1 6 3
0.960 0962 0.963 0.857 0.948 0.945 0.953 0.966  0.954 0.953 0.963 0.955
5 4 3 12 10 11 1 7 8 2 6
0.970 0969 0.965 0.825 0987 0.984 0.944 0.972 0.990 0.990 0.990 0.991
8 9 10 12 5 6 11 7 2 3 4 1
0975 0975 0972 0.834 0978 0976 0.955 0982  0.984 0.983 0.989 0.986
8 9 10 12 6 7 11 5 3 4 1 2
[21]
pH CEC Cr
Pb Zn CEC pH
CEC
pH

(1

[22]

[23]
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[24]

2.3
5
1.666 ~
1.862 ml/(gh) > >
> >
> > > > [
3.34
2.90
x5 ARLHAAARLIREEMS
Table 5 Soil enzyme activities in different types of greenbelts
(0.1 mol/L KMnOy4, ml/(g-h)) (Pheno, mg/(g-24 h)) (NH;-N, mg/(g-24 h)) (TPF, mg/(g-24 h))
1.666 0.196 0.016 2.101
1.862 0.263 0.023 2.763
1.798 0.454 0.047 3.845
1.738 0.43 0.075 5.63
1.829 0.199 0.026 1.687
el 1.213 0.459 - 1.101
eel 0.860 0.492 - 2.380
3
(1)
(1] : 1.
5 , 1995, 26(1): 34-35
@) [2] , . Cd, Zn, Pb
[J1. , 2000, 9(1): 15-18
pH CEC Cr [3] > ) ) .
Pb 7n [J1. , 2000, 20(3):
CEC 0 338-343
p [4] Belyaeva ON, Haynes RJ, Birukova OA. Barley yield and
CEC pH soil microbial and enzyme activities as affected by
4 contamination of two soils with lead, zinc or copper.
Cu Zn Pb Cd Cr Biology and Fertility of Soils, 2005, 41(2): 85-94
N He 7 [5] , L ,  .Cd Pb
1
g [1].
, 2010, 29(3): 500-505
(6] , , , :
1. ,
2009, 25(2): 229-235
(3) (7] Pb Cd

[J]. , 1996, 33(2): 175-182
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(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

. , 2007,

43(A01): 89-94
). , 2004, 36(4): 424-429
b bl b . 3
cd  Hg 1.
, 2009 (12): 17-19
[S].
, 2000
. [M].
, 1999
. [M]. : ,
1987: 274-339
[M]. , 1987: 267-277

Bruins MR, Kapil S, Oechme FW. Microbial resistance to
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Characters of Soil Enzyme Activities in Greenbelt Soils Under

Different Use Patterns
——A Case Study of Shanghai

XU Fu-yin"?, BAO bing"?, LIANG Jing®, FANG Hai-lan®", CUI Xiao-yang®
(1 Chongging Landscape and Gardening Research Institute, Chongqing 401329, China; 2 Chongqing Urban Landscape

Engineering Technology Research Center, Chongqing 401329, China; 3 Shanghai Institute of Landscape Gardening, Shanghai

200232, China; 4 Northeast Forestry University, Harbin

150040, China)

Abstract: Soil enzymes in Shanghai were tested in the typical green-belts soil of iron-steel factories, ship-building,

chemical-reagent factories, traffic areas and residential quarter. Influences of catalase, alkaline phosphatase, urease and

dehydrogenase were discussed on different heavy metals, physical and chemical properties. The results showed that the enzyme

activities were affected by heavy metals, physical and chemical properties of soil; density, pH, CEC and Cr influenced mainly

catalase activity. Organic matter, hydrolysis of N, Pb and Zn influenced mainly alkaline phosphatase. CEC, pH, density and

hydrolysis of N influenced mainly dehydrogenase. Hydrolysis of N, CEC, pH and density influenced mainly urease. Catalase,

alkaline phosphatase, urease and dehydrogenase activity were different in the different land-use types. Catalase activity was

higher, but the alkaline phosphatase activity was lower in the survey areas; Urease activity was higher in reagent Factory and

traffic areas; Dehydrogenase activity was higher in traffic areas and reagent Factory.

Key words: Greenbelts soil, Catalase, Alkaline phosphatase, Urease, Dehydrogenase
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