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Effects of Atmospheric and Dust Deposition on Content of Heavy Metals in Vegetables in Suburbs of Tianjin
CHENG Ke, YANG Xin-ping’, ZHAO Fang-jie

(College of Resources and Environmental Sciences, Nanjing Agriculture University, Nanjing 210095, China )

Abstract: Soils in the suburban vegetable fields in China may have a high risk of heavy metal contamination. A field experiment was con—
ducted in a vegetable field with an elevated cadmium content in the soil near Tianjin to investigate the effects of zinc and manganese fertiliz—
ers on cadmium uptake by different leafy vegetables and to estimate the contribution of atmospheric and dust deposition on heavy metal con—
tent in vegetables. Results showed that the availability of cadmium and other heavy metals in the soils was low and all vegetables produced
met the national food safety standards for heavy metals. Furthermore, applications of organic fertilizers enriched with either zinc or man—
ganese had no significant effects on heavy metal content in the vegetables. Three methods were used to investigate the possible sources of
heavy metal contamination in vegetables, including monitoring atmospheric deposition, comparing heavy metal content in washed and un—
washed vegetables and calculating the relationship between heavy metals and titanium content in vegetables. Results showed that atmo-
spheric deposition and soil dust contributed to 33.7%, 83.7%, 72.8% and 71.0%, respectively, of the total content of cadmium, arsenic, lead
and chromium in unwashed vegetables. Washing significantly reduced heavy metal content in vegetables. Therefore, priority should be given
to monitoring heavy metal contamination in vegetables caused by atmospheric deposition.

Keywords: heavy metal contamination; vegetable field; atmospheric deposition; cadmium; organic fertilizer
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Table 1 Basic physical and chemical properties of
experimental soil(mg-kg™)
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Cd 0.46~0.55 0.39~0.45 0.60
As 8.52~10.24 1.21~1.73 20
Pb 26.17~32.24 5.93~6.71 50
Cr 7.25~7.79 57.22~79.03 250
Zn 103.93~196.07  17.92~23.64 300
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Table 2 Maximum permissible concentrations of cadmium, arsenic,

lead, and chromium according to national food safety standards

JLZ Element Cd As Pb Cr

B4 Maximum permissible 20 50 1.0 50

concentrations/mg - kg'dry weight
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Figure 1 Effects of different treatments on cadmium, arsenic, lead, and chromium content in different leafy vegetables
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Table 3 Relative decrease in concentrations of cadmium, arsenic,

lead, and chromium in vegetables after washing(% )

E4JR 3% Rape 2 Shallot  55.053% Water spinach 423 Lettuce
Cd 6.8 38.2 28.4 18.0
As 75.2 84.0 24.5 46.0
Pb 66.5 97.5 65.9 55.6
Cr 78.8 98.1 74.0 73.6
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t,Ph A Cr S B T ARG VRS M, R 24 REMEMIEGLENERECERENZI
OSSN IE VR e AR SR As STRW B AR 2401 RATIEISTTE S
Ko X S R R gk S vh H 4 n] DL i T R R T AR T8 Uk 5 A TE UE 1Y B SR b & 6 R O

%, BI Rk B T A 2R, RO L 5 2 X

I X 55

SHPE AR As Pb.Cr AR

R 5 Ti SLRAME R #, HHERUTREBIE Tk

o AR PRz X 5

FEARA LS PIIL



1842

YR S i Y 5 3455 10 #

g
=]
!

—

B B3 Cd &/ mg ke
g h

100 et

e A 25 4

H

9.0r

8.0
7.0r
6.0' %
%
5.0r
4.0f
3.0r

i

e A 2 AF

3 - Ph A /mg kg

b
o
1

T I

b >
(=) (=]
T T

B B3 As & i /mg kg™
s 5 &5
*

i

]

BRRan
3000 — -
Z 2500 *}
ol
g
= 200f
<1 «
5 150f *
2
1100k
5
% sol
=
o1 — ==\ r=-||{—|
e s 203 A3

Ove O Rk
* FORARNE YT A2 )22 5 0 2 (P<0.05)
*Indicates significant differences between treatments( P<0.05)
3 EREREEEYHEESESEX

Figure 3 Comparison of heavy metal concentrations in vegetables between washed and unwashed samples
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Table 4 Estimated contributions of atmospheric deposition and soil
dust to concentrations of Cd . As . Pb and Cr in washed and

unwashed vegetable samples(% )

HPJRILR Cd As Pbh Cr
PR Washed samples 0.3 5.0 65.8 62.5

RIEVEFES Unwashed samples 33.7 83.7 72.8 71.0
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Figure 4 Differences in theoretical contribution and actual
contribution of atmospheric deposition and in metal content

between washed and unwashed vegetables
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