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JERE BV R

1999 4 2= 2004 4F 57t A 1 438 o o e AR AL A
SRS “9737 W H T oA 5 T 4R I E 4
R, RER AL - KRS ST A Y
A (R ) BT SR R AT, A AR S 350 1l X
BT RREB AR T g (£ 2) "
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Heavy metal contents of surface soils in main agricultural regions of China (mg kg™ )

1

H MU Siping, Jilin (n =147)

111 & % 5% Shouguang, Shandong (n =128)

ifiﬁi FHME + Eu I 4% i 4% FHIME + Eu I g% e T4
ﬁ? (‘FF%J % @ % ® % @ ﬁ? (f?%i % @ % @ % @
Zn 74.5+ 27.9 15.6 0 0 104 £55.5 42.2 3.1 0.8
Cu 26.0 + 14.7 21.8 0 0 28.6 +12.6 18.8 0 0
cd 0.6+0.9 42.2 21.1 7.5 0.420.4 59. 4 18.0 4.7
Cr 46.9 +14.8 0.7 0 0 51.4+9.9 0 0 0
As 8.9£3.0 0.7 0 0 9.7+2.0 1.6 0 0
Ni 21.2 5.6 0 0 0 29.9+7.7 10.2 2.3 0
Pb 15.2 £4.0 0 0 0 18.4 £4.3 1.6 0 0
VA 5 7 - Shangqiu, Henan (n =182) H @ Wuwei, Gansu (n=135)
BEaEITR
Heavy metals FHIE £ a1 % T i 4 FHIE £ a1 % 2% iRan||
) FimE® %@ % ® % ® FimE® %@ % ® %@
Zn 70.9 £13.4 2.7 0 0 82.3+15. 4 1.1 0 0
Cu 22.8 6.6 3.8 0 0 32.1+6.8 23.7 0 0
cd 0.3£0.2 52.2 17.6 1.6 0.4£0.2 85.9 11.9 0.7
Cr 52.1=11.7 1.1 0 0 53.4+4.1 0 0 0
As 10.9 2.3 4.9 0 0 13.7 £2.1 25.2 0 0
Ni 27.2+4.4 1.6 0 0 20.1 2.3 0 0 0
Pb 15.9£3.9 1.6 0 0 20.7 £3.6 0.7 0 0
(D Mean = Standard deviation; @) > standard I % ; 3 > standard Il % ; @ > standard 11l %
£2 BREZSAIXHHREESERIEWRT (mg kg™") (I W EU R R @R )
Table 2 Heavy metal contents of surface soils in three agricultural regions of China based on Cao and Zhou (mg kg™ ')
L ML X Black soil region # £+ X Fluvo-aquic soil region KFE L IX
ML (n=396) (n=108) Paddy soil region'’
Heavy metals
EE £ RMEZT O BRAKRD P 2T BRAKR? EWE Rz g 5 Z K% P
Zn 93.0+ 28.0 30. 1 61.5+9.7 15.8 102 £20. 1 —
Cu 20.7 + 5.4 26. 1 25.4 +10.1 39.6 25.8 5.8 —
cd 0.11 +0.05 46.0 0.22 0. 12% 57.5 0.10 +0. 13 —
Cr 64.8 +17.1 26. 4 60.5 +18.8 31.1 63.3 £10. 8 —
As 15.7 £2.7% 17.2 8.08 £1.86 23.0 8.78 £2.08 —
Ni 30.0 +6. 8 0 25.1£3.9 15. 4 — —
Pb 19.7 £6.8 14.7 17.2 £3.7 21.5 19.1+7.65 —
Hg 0.09 0. 08 90.2 0.07 +0.03 45.8 0.20 £0. 12 —

(D Mean = Standard deviation; @) CV% ; 1) ¥£ /i E0ATE The number of samples is unknown; 2) n=107; 3) n =191
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Table 3 Heavy metal contents of surface soils in typical high-risk agricultural areas (mg kg™ ")

e R WA A AR I Ak
4R ILE Zhuzhou, Hunan (n =34) Shimen, Hunan (n =39) Baiyin, Gansu (n =57) Shantou, Guangdong (n =69)
Heaymewls  wigqie W PHfe  RENg PHfi:  @ENE THEs  BHI%
frife 2z %° trife 2 %° trie e %° trife 2 %°
Zn 485 + 487 25.6 73.2 £16.5 310 £638 12.3 249 +£8.2 0
Cu 54.7 + 31.3 0 24.9 £5.4 88.2 +132 5.3 179 £39. 1 8.7
Cd 5.9+8.0 71.2 0.5+0.1 5.6+8.9 26.3 0.7 £0.1 26. 1
Cr 74.4 £29.7 0 58.4£9.7 50.3£7.3 0 — —
As 36.8 +21.9 35.3 79.0 £ 166 43.6 28.7 £33.5 21.1 118 +188 62.3
Ni 29.4+£7.3 0 30.6 £6.0 31.7£6.5 0 — —
Pb 269 +£232 14.7 29.9+£3.9 131 £341 5.3 125 £6.0 0

(D Mean =+ Standard deviation; ) > standard 1l %
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Abstract On the basis of the site-specific survey and data analyses, we got a viewpoint that the heavy metal con-
tents in the main agricultural regions of China were acceptable and safe, except some specific regions with high risk of
heavy metal pollution. Although the heavy metal contents in most farmlands are just “overproof” rather than “polluted” ,
there is a significant tendency towards the accumulation of heavy metals in farmlands. Meanwhile, based on the summary
of publications on soil heavy metals in China such as immobilization and mobilization, plant uptake and barrier, and mi-
crobial transformation and utilization of soil heavy metals, some suggestions were proposed on safe utilization of farmlands
with high content of heavy metals, establishment of heavy metal thresholds, control and remediation of heavy metal pollu-
tion, safely controlling strategies for producing fields, and so on.

Key words Farmlands; Heavy metals; Overproof; Risk
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