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Evaluation on Environmental Quality of Pb, Zn and Cu Contents in Vegetable

Plantation Soils and Vegetables in Hangzhou Suburb
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Abstract: Contents of heavy metals (Pb, Zn, Cu) in soils from 4 main vegetable plantations in Hangzhou suburb were investigated to

XIE Zheng-miao"?, LI Jing"?, XU Jian-ming®, YE Lamrjun®,

evaluate environmental quality of heavy metals of soils and vegetables. Different evaluation methods and evaluation standards of heavy
metals were used for comparison. Kriging method was applied to study the spatial variability of heavy metals in soiF vegetable system.

The distribution maps of the spatial variability of heavy metals in soikvegetable system in Jianggan District were obtained based on
GIS method. The results show that the soils were polluted with Ph, Zn, and Cu using natural background values as evaluation
standard. While using National Standard as evaluation standard, the soils were not polluted. Contents of heavy metals in Gongshu
District were the highest of four investigated districts. The concentration distribution of heavy metals had different spatial variability.
The content of Ph in vegetables was higher than those of Zn and Cu and exceeded the national vegetable sanitation standard. The
order for their enrichment coefficients was as follows: Zn> Pb> Cu. The accumulation coefficient for green vegetable was higher than
that of Chinese cabbage, indicating green vegetable could easily accumulate heavy metals from soils than Chinese cabbage.
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Fig. 1 Distribution pattern of collected soil samples in

Hangzhou suburb
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Table 1 The evaluated standards of heavy metal concentrations
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in soil environment/ me* ke

. MbE 2 B -

o pH< 6.5 6.5< pH< 7.5 pH> 7.5 55"
Ph 250 300 350 21.75 %14, 34
Zn 200 250 300 76.51 £31. 94
Cu 50 100 100 18. 63 £9. 23
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Table 2 Soil quality grading based on pollution indices
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Fig. 2 Index of soil pollution by heavy metals

(using natural background values as evaluation standard)
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Fig. 3 Index of soil pollution by heavy metals

(using national standard as evaluation standard)
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Fig. 4 Index of soil pollution by heavy metals

(using Nemoro integrative index as evaluation method)
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Table 3 Descriptive statistics and the evaluated results of heavy metal concentrations in vegetables/ mg* kg™ !
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Table 4 Enrichment coefficients of heavy metals in the vegetables
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Fig. 5 Spatial variation of heavy metals in soils and vegetables produced by ordinary Kriging
£5 tMS5IAXELETRMEXRESHY
Table 5 Correlation coefficients among Ph, Zn and Cu contents in soil and Chinese cabbage
HKET 15 Pb Zn Cu HKEAE P Zn Cu I P Zn Cu
-4 ph 1
Zn 0.31° 1
Cu 0.76" " 0.27° 1
AGHTE Ph - 0.14 - 0.11 - 0.1 1
Zn 0.13 - 0.02 0.21 0.377° 1
Cu -0.22 -0.02 -0.09 0.57° " 0.50" " 1
/NS Ph 0.1 0.31° 0.12 - 0.07 0.02 - 0.06 1
Zn 0. 07 0.17 - 0.01 0.12 0.04 0.09 0.37"° 1
Cu 0.12 0.30° 0.19 0.05 0.04 - 0.01 0.50" " 0.68 " 1

p< 0.05 * * p< 0.01, Fi
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Table 6 Correlation coefficients among Ph, Zn and Cu contents in soil and green vegetable

FEES SRR 14 Ph Zn Cu A Ph
145 pb 1

Zn 0.31° 1

Cu 0.76" " 0.27° 1

IKigFtE Ph - 0.14 -0.11 - 0.1 1

Zn 0.13 -0.02 0.21 0.37°°
Cu -0.22 - 0.02 - 0.09 0.57 "
N P -0.49"" -0.2 -0.43 " 0.38°
Zn 0.18 - 0.09 0.18 0.46"°
Cu -0.39"° - 0.1 -0.39°°  0.19

Zn Cu AT EE Ph Zn Cu
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0.76"° 0.40" " - 0.01 1
0.2 0.47"° 0.26 0.23 1
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