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Table 1  Soil heavy metal content, the background value and quality evaluation

JLH Zn Pb cd Cr Cu
FE Ry <742 <19.6 <0.09 <63.8 <19.7
bRk <200 <250 <03 <150 <50
Fl SEME 460.85+11.5 94.85+8.2 0.61£0.05 160.95+10.1 3.19+0.7
TS YAREL 2.30 0.38 2.03 1.07 0.06
TSP TR Y ESEES s g [ REE KI5
F2 S 245.20+12.3 49.15+7.4 0.47+0.11 157.27+14.5 5.08+0.5
TS YRR 1.23 0.20 1.57 1.05 0.10
TG Y R BRPEEY A5G BRPEEY BRPEEY AR5 Y
F3 LA 42.49+4.5 35.7942.1 ND 116.02+6.3 4.39+1.2
15 YL 0.21 0.14 - 0.77 0.09
T YRR EREES SEES ESEES AR5 e
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Table 2 Risk assessment of heavy metal polluted soil in coal mining area

- s B LA

Zn  Pb cd . cu THERI

F1 48%0H 621 2420 20333 5045 081  239.60

H B B MR B B S

F2  #5%(E  330 1254 156.67  4.62 129  178.42

EE R R G O

F3 $E¥E 057 9.3 - 3.64 1.11 14.45
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Table 3 Heavy metal content of different organs in wheat and contamination limit standard

- E%‘i ‘ Zn Pb Cd Cr Cu

PR AR 50 0.2 0.1 1.0 10
Fl - 99.80+6.32 256.15+7.21 11.11£1.31 66.01+7.32 3.69+0.93
= 81.82+2.45 29.79+5.73 0.08+0.03 45.35+2.39 1.42+0.04
i 86.96+3.31 69.29+9.86 3.21+0.81 22.75+7.32 1.99+0.28
FFHL 97.76+4.13 28.70+6.92 0.39+£0.32 36.60+8.34 2.79+0.78
F2 s 90.65+7.52 194.75+11.21 10.36+1.31 34.01+7.45 1.92+0.52
e 89.7145.35 37.76+8.42 0.02+0.01 28.30+5.32 3.0+0.85
o 97.25+9.33 71.79+6.32 2.31£0.32 24.84+4.15 2.01+0.87
FPRL 102.55+10.45 39.64+4.84 0.31+0.03 36.65+3.65 5.11+0.95
F3 s 97.7748.24 289.56+12.91 14.79+1.31 43.54+3.14 5.24+0.39
= 56.89+4.77 35.35+4.32 ND 16.59+2.31 1.32+0.63
i 84.79+5.64 60.56+10.42 1.97+0.14 20.05+4.21 1.74+0.54
KPhL 77.06+10.31 33.10£5.91 ND 28.93+4.11 3.16+0.58
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Table 4 Heavy metal risk assessment results of wheat grains
LI
P —— A
Zn Pb Cd Cr Cu
F1 ERE 1.96 193.5 39 36.6 0.28 125.01
E9 RS R Y TG TG A5 Y EIREEH
F2 SHUE 2.05 198.2 3.1 36.65 0.511 126.57
ER RS HEETGR G G ESEES WG
F3 RdlEl 1.54 165.5 - 28.93 0.316 116.69
£ BRRETY Y ESEES R Y EREES Y
JKF-, Pb, CAMICT i GBI E IS YK, Cu SE3CHk:
B G REYK T, TEF2RE I, /NEERRRE O] WHRBL L RSAESTRMI. JURt b LR R,
2008.
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4 #ig
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HiZn, CrAICAITE Y8 BOA B T5 Yk F-, Cu
FIPbIC R T B IA BT5 YK o FEF3RE L + 35
H A TTR T B AR B 215 YK .
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Risk assessment of heavy metal contamination in soil-plant system of the

overlapped areas of crop and mineral production
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Abstract: In this study, to study the ecological safety of crops production in the overlapped areas of crop and mineral production, the
contents of Zn, Cr, Cd, Cu and Pb in wheat and soil were investigated and pollution risk of heavy metals were evaluated in
Zhongmacun mining area of Jiaozuo, China. The results showed that, according to single contamination index of heavy metal, the
contents of Zn and Cd in the mine water contaminated soil (F1 sample plot) reached middle contamination level, the content of Cr
reached slight contamination level, and but the contents of Cu and Pb were under contamination level. The contents of Zn, Cr and Cd
in the coal waste rock contaminated soil (F2 sample plot) reached slight contamination level, and but the contents of Cu and Pb under
contamination level. The contents of Zn, Cr, Cu, Pb and Cd in soil close to the highway (F3 sample plot) were all under
contamination level. Potential ecological risk index was used to evalaued the ecological risk of heavy metals polluted soil. The
assessment results showed that the comprehensive ecological risk index was 239.60 for F1 sample plot, and 178.42 for F2 sample
plot, they both reached midddle risk level; the comprehensive ecological risk index of soil in F3 sample plot reached slight risk level.
The single contamination index and comprehensive contamination index methods were used to evaluate the heavy metal polluted risk
of wheat grain. The assessment results showed that the contents of Cu of wheat grain were under contamination level, but the
contents of Pb, Cd and Cr of wheat grain reached the severe risk level in F1 and F2 sample plots. The content of Zn of wheat grain
reached the slight risk level in F1 sample plot and middle risk level in F2 sample plot. The contents of Cd and Cu of wheat grain
were under contamination level, but the content of Zn of wheat grain reached the sligh risk level in F1 and F2 sample plots. The
contents of Pb and Cr of wheat grain reached the severe risk level in F3 sample plot. The comprehensive contamination indexes of
wheat grain all reached the severe risk level in F1, F2 and F3 sample plots. The assessment results above had important practical
value for managing the polluted soil and ensuring farmland ecological safety and food production safety.

Key words: the overlapped areas of crop and mineral production; soil-plant system; heavy metal contamination; risk assessment;

winter wheat



