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Establishment of Heavy Metal Bioaccumulation Model of Soil Pattern—Crop System in China

ZHENG Hong—yan, YAO Xiu-rong, HOU Yan-lin", LIU Shu-tian, MI Chang—hong, HUANG Zhi-ping, WANG Nong, CAI Yan-ming
(Agro—Environmental Protection Institute, Ministry of Agriculture, Tianjin 300191, China )

Abstract: A relational model of the content of heavy metals between soil and crop in farm system was established based on the different soil
patterns to eliminate the effect of soil properties on heavy metal absorption by crop from soils. Thus heavy metals absorption by crops was on—
ly related to the contents of heavy metals in soil patterns when crop type or variety was confined. A theory was put forward about bioaccumu—
lation of heavy metals dependent on the relations among heavy metal contents in soil, crop characteristics and soil properties. The concepts
of soil pattern, soil pattern — crop system heavy metal bioaccumulation model and its atlas were also defined. Methods for classifying and uti—
lizing soil patterns were established and verified based on the Chinese articles published in the last 30 years dealing with the relationships
between Cd contents in farm soils and in rice and wheat plants. The results showed that the Cd absorption quantity in the same plant organ
was increasing with Cd content in soil, with Cd absorption ability of root>stem>leaf>grain. The Cd content of rice grains and wheat grains
was within the same range.
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Table 1 Distribution of rice samples among different areas

HulX Area  AliFF Indica  KEFF Japonica e Soil type
;N 66 14 £I3 9+ OKFE
Kt 0 74 W+
WAL 66 0 Eiy7ed
P4 44 0 TRETHE
WL 32 5 ZIHE UKL
w7 0 33 IKFE 1
e 28 2 B
)1 23 0 KA L
fai 17 0 218 -
R 8 8 E Sl
ANl 14 0 AR
dbat 0 9 (CE
i 5 0 —

Pl 2 0 —
B 305 145

T FOR TR AL, T,

Note: “~" Indicates unknown soil type. The same below.
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Table 2 Distribution of wheat samples among different areas
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Figure 1 Schematic diagram of heavy metal bioaccumulation model in soil pattern — crop system
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Figure 2 Relationship between rice Cd and soil Cd content
5 -
@ 7% Pot
4l O ] Field
m o JJj 92754 Historical polhtion
1<§ 3k O 41 Average value
oEe
=

A
lg(mg-kg™+1000)
Content of Cd in rice grain

KEEF

3R/ 1g(mg kg ™)
Content of Cd in soil
3 KBIARAES TIEREEXR

Figure 3 Relationship between rice grain Cd and soil Cd content
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Figure 5 Relationship between wheat grain Cd and soil Cd content
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