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Tab. 1 Total heavy metal concentration and coefficient of

extractable heavy metal in soil

mH Cu Zn Ni Cr Pb
BAME 7.70 42,61 2,29  3.69 40.47
% BR{E  65.10 98.30 42.14 74.56 137.20
B OEARMME 21.79 70.93 18.19 35.34 68.16
§ FREZ  15.63 17.56 9.62 16.19 28.64
ARBER/% 71.75 24.33 52.91 45.80 42.02

a7 WoME 009 005 0.02 0.01 0.07
# OBRAM 047 043 0.17 0.12 0.27
& WAME 018 021 0.07 0.02 0.16
2 FRfEE 009 0.10 0.05 0.03 0.06

SRR/ % 51.14 47.01 72.84 130.514 35.05
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Tab. 2 Correlationship between different ratios of extractable

heavy metal to total heavy metal in soils

Cu In Ni Cr Pb pH oM

Cu 1

Zn  0.091 1

Ni  -0.053 0.402" 1

Cr -0.477°" 0.267% 0.181 1

Pb -0.037 -0.112 -0.117 -0.227 1

pH -0.279° 0.353°*  0.045 0.498°* -0.280° 1

OM 0.304"" -0.211 -0.354"%-0.363"" 0.017 -0.182 1

FE: % P<0.05; %% P<0.01, FXH
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Tab.3 Correlation coefficients between different factors of heavy metals

WiH Cu Zn Ni Cr Pb

IR g 0.640™ 0.242*. 0.252° 0.196 0.213*
BRESRE/THEIE 0.184 0.061 0.095 -0.009 -0.058
TSR/ ATREE b 0.127 0.211 0.273* 0.063 0.033 °

BEESR/ R 0.129 0.084 0.034 0.283** 0.026
BRESRE/ EERY 0.088° 0.344*" 0.360*" 0.469"* 0.766"*

TR &5/ SOM 0.304%* -0.211*% —0.354*" -0.363"" 0.017
] R B R %/ pH -0.279* 0.353** 0.045 0.498** -0.28"*

e ARG a: ME pH{HVEEN 3.96 ~7.79, n=43, WHRHESb: L4 pH (R4 3.96 ~6.50 , n=33
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Tab. 4 Statistic characteristics of heavy metals in leafy vegetables mg + kg™
i H Cu Zn Ni Cr Pb
R/ME 0.17(H3%) 1. 76 (4:3) 0.04(4:3€) 0.08(H3%) 0.02(H3%)
BARE 0.74(4:3%) 12.21(ZE0) 0.67(J¥3%) 0.37(3r%) 0.45(4=3%)
BARME + bR 0.39+0.12 3.50+1.75 0.13+0.12 0.20 +0.08 © 0.13£0.14
R RE/ % : 30.0 50.1 87.3 42.2 102.9
B/ % 0 0 7.0 0 20.9
B T AR 10.0 20.0 0.3 =% 0.5 0.2
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Fig. 1 Bioconcentration factors of heavy metals by
different leaf vegetables species
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Distribution and Accumulation of Heavy Metals in Soil-Vegetable System of
Dongguan Area, Guangdong Province

DOU Lei, MA Jin, ZHOU Yong-zhang, LI Yong, AN Yan-fei, ZHANG Cheng-bo
(Department of Earth Science // Center for Earth Environment and Resources,
Sun Yat-sen University, Guangzhou 510275, China)

Abstract: Sixty-one soil samples and corresponding leafy ‘vegetable samples were collected from Dongguan, a
Township-Enterprise-Prosperity-Area of Guangdong Province, and the total content and extractable concentration of
5 heavy metal elements (Cu, Zn, Cr, Ni and Pb) for the samples were measured. The results show that the con-
centrations of Pb and Ni in vegetable samples are 20. 9% and 7. 0% highér than the Chinese Food Hygienic Stand-
ards, respectively. The concentrations of Zn and Cu did not exceed the standard. The metal concentrations in leafy
vegetable had no significant correlations with either the total or the extractable heavy metal concentrations in soil.
The heavy metal concentrations in leafy vegetable were evidently related to the accumulation factors calculated from
extractable heavy metal concentration, indicating the extractable heavy metals were not enough to reflect ecological
system harm from soil pollution. The same type of vegetables have different absorbability to different heavy metals,
different vegetables have different absorbability to the same heavy metal. Generally, the leaf vegetables have strong
selective absorbability to heavy metals. Cr was easiest to be absorbed, Zn, Cu and Ni were the second easiest ab-
sorbed elements, and Pb was difficult to be absorbed. But the extractable content and the ratios of extractable con-
tent to total content of Cr, Zn, Cu in soils are low, the contents of Cr, Zn, Cu in vegetables did not exceed the na-
tional standard of food sanitation. The sources of excessive lead in vegetables are complicated and are possibly from
air.

Key words: soil; leaf vegetable; heavy metal; bioavailability; accumulation factor



