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Abstract In order to explore the pollution situation in Shenzhen agriculture and forest soils, fifty -two soil samples in
vegetable land, fruit land, woodland and barren land in Shenzhen were collected and the concentrations of copper, lead,
cadmium, zinc, chromium, and nickel were determined. Results showed that the six heavy metals have a degree of
accumulation in vegetable land, fruit land, woodland, and barren land. In general, the accumulation of copper, lead, zinc,
chromium, and nickel is relative light, and the accumulation of cadmium is relative serious. The maximum concentration of
zinc is lower than the maximum of Shenzhen zinc background concentration of the late 1980s. The maximum of cadmium
is 16 times of the maximum background concentration. Based on the soil environmental criterion of Chinese GB15618 -
1995 , we assessed the risk of the former six heavy metals in soil. Results showed that the accumulation of copper is
lightest. In only 20% sample sites of vegetable soil, copper concentrations exceed the criterion I. In at least 50% sample
sites of all the four soils, lead concentrations exceed the criterion I and no sample site exceeds the criterion . There are
different proportions of sample sites in which zinc, chromium, and nickel concentrations exceed criterion and no sample
site exceeds criterion . The minimum and maximum sample proportion of surpass criterion are 4% and 50% ,
respectively. The risk of cadmium is highest among the six heavy metals in Shenzhen soil. In 10% .23% .29% and 50%
sample sites of vegetable land, fruit land, woodland and barren land, respectively, cadmium concentrations exceed the
criterion
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2 Materials and methods
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Fig.1 Map of soil sampling sites
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Table 1 Description statistics of heavy metal concentration in Shenzhen agriculture and forest soils
. 5% 10% 25% 50% 75% 90% 95%
fmgekgt mgekg
Cu 21.64 59 1.4 2.69 5.04 6.74 8 12.44 18.41 29.44 3491 45.82 67.79
Cu® 10.8 99 2.37 6.62 2.1 2.6 2.8 3.9 6.9 13.6 25.2 38.4 61.5
Pb 60.66 55 1.86 59 16.38 21.94 26.11 37.79 51.58 76.55 96.81 111.9 206.3
Pb° 38.9 72 2.37 10.37 3.4 8.2 11.3 20.7 33.6 52.6 67.3 92.1 193
Cd 2.12 173 2.14 7.79 0 0 0.001 0.029 0.169 0.764 2.512 3.391 6.025
Cd° 0.067 106 2.34 6.15 0.006  0.011 0.014 0.022 0.04 0.089 0.165 0.2 0.359
Zn 78.54 65 2.56 7.27 11.27 21.91 28.96 41.12 70.88 102.6 135.7 155 313.2
Zn® 59 93 2.71 11.18 8.5 13 14.3 24 39.1 79 128.4 160.2 366
Cr 58.45 79 0.95 0.34 1.15 3.32 8.88 22.05 52.13 82.76 128 145.4 181.5
Cr 27.8 94 1.29 0.57 5 53 6.7 8.7 15.6 41.9 73 82.2 105.8
Ni 15.72 76 1.03 0.56 0 248 3.32 6.55 12.31 22.49 32.95 39.76 49.89
Ni* 10.6 94 2.37 5.45 2.1 2.7 33 4.9 72 11.9 20.3 40.3 479
a:4 b : 80 mg-kg" Tao, 1990
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Fig.2 The frequency of soil heavy metals in different concentrations
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Fig.3 Spatial distribution of copper, lead, cadmium, zinc, chromium and nickel in Shenzhen agriculture and forest soils
(The relative concentrations in the figure are the relative conditions not the actual ones )

2
Table 2 Assessment results of heavy metal accumulation in Shenzhen agriculture and forest soil
1%
¢ GB15618-1995 GB15618-1995 GB15618-1995
Cu 100 20 0 0
50 0 0 0
85 0 0 0
43 0 0 0
Pb 80 90 0 0
0 50 0 0
92 92 0 0
50 50 0 0
Zn 70 30 10 0
0 0 0 0
73 27 4 0
36 21 0 0
Cd 70 50 40 10
100 50 50 50
73 54 35 23
57 36 36 29
Cr 80 30 10 0
50 50 0 0
58 15 4 0
71 14 0 0
Ni 80 20 20 0
50 50 50 0

46 0 0 0
21994-2015 China Academic jgurnal Electronic Pgblishing House. All rights reserved. http://wyw.cnki.net
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