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3. Key Laboratory of Geochemical Cycling of Carbon and Mercury in the Earth’s Critical Zone, Chinese Academy of Geological Sciences,
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Abstract; In order to evaluate the potential ecological risk of heavy metals in the soil-crop system in the Xiong’an New District, the
heavy metal contents and forms in wheat seed and root soil samples are analyzed, and the comprehensive pollution index (IPLy),
potential ecological risk index (RI), bio-enrichment coefficient (BFC) , risk assessment code (RAC) , principal component analysis,
and correlation analysis are used to assess the potential ecological risk of heavy metals and analyze their sources. The results indicate
that the average content of Cd, Cu, Pb, and Zn in the root soil is significantly higher than the soil background value in Hebei province.
The IPI ranges from 0.2 to 5. 18, 94.83% of the soil samples are in the safe and pollution-free grade, and the potential ecological
risks of heavy metal are slight and moderate, accounting for 64. 66% and 30.17%, respectively. Cd has the greatest potential
ecological harm, followed by Hg, Cr, Ni, and Zn. All the heavy metal elements besides Cd in the root soil are dominated by the
residual form, which accounts for 60%, and the bioactive form (ion-exchange and water-soluble state) of Cd accounts for 33.43%,
indicating relatively high bio-availability. The risk assessment code can be ranked as Cd > Ni > Hg > As > Cu > Cr>Zn >Pb, and the
risk of Cd is moderate, while other elements are of low or no risk. The leading potential source of heavy metals is human activity
combined with the geological background. The migration and enrichment capability of the wheat seeds is in order from strong to weak of
Zn>Cu>Cd>Hg>As>Ni >Pb > Cr, and the biological effective components of As, Cd, Pb, and Zn plays an substantial role in
promoting the absorption of heavy metals. The content of heavy metals in the wheat seeds has a negative correlation with the soil pH,
and the physical and chemical indices, such as OM and CEC, has bi-directional influence on the biological effective state of the heavy
metals.

Key words :soil-crop system; heavy metal forms; potential ecological risk; pollution source; Xiong’an New District
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Fig. 1 Distribution map of wheat seed and root soil samples

in the Xiong’an New District
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Table 1 ~ Characteristic statistics of heavy metal contents in the crop root soil in the study area
FRE(E As cd Cr Cu Hg Ni Pb Zn pH {8
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Table 3 Characteristic statistics of the bio-enrichment coefficient of the heavy metals in the wheat in the study area

FFAE{E As Cd Cr Cu Hg Ni Pb Zn

He/ME 0. 000 4 0.0285 0.0005 0.009 0 0. 009 4 0. 000 9 0.000 1 0.0679

S ONIER 0. 009 2 0.4309 0.001 1 0.3367 0.0711 0.005 8 0.002 4 0.6273

BIfE 0.003 1 0.1499 0. 000 7 0.1740 0.0349 0.002 4 0.000 8 0.3485
EREIVEAS 0.002 7 0.1357 0. 000 7 0.179 4 0.0335 0.002 2 0. 0007 0.336 6
b2 0.001 8 0.0727 0. 000 1 0.057 4 0.0130 0. 0009 0. 000 4 0.098 3
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Fig. 2 Distribution characteristics of the combined forms of the

heavy metal elements in the root soil in the study area
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Table 4  Class statistics of the potential ecological risk index of the soil heavy elements of the Xiong’an New District
HRAEARL
P— FeH i ——— E. <40 40 ~80 80 ~ 160 160 ~320 =320
RI <150 150 ~300 300 ~ 600 600 ~ 1200 =1200
LELD ol R AR5 ek

As 4.20 ~17.85 8.29 116 0 0 0 0
Cd 30.00 ~ 1 171. 60 92. 40 5 88 16 4 3
Cr 1.62 ~3.00 2.11 116 0 0 0 0
E, Cu 3.60 ~158. 67 8.10 115 0 1 0 0
Hg 20.57 ~165. 56 47.85 54 55 6 1 0
Ni 3.44 ~7.64 4.99 116 0 0 0 0
Pb 4.14 ~108. 09 7.21 115 0 1 0 0
Zn 0.71 ~9.40 1.13 116 0 0 0 0
RI 76. 42 ~1542.29 172.08 75 35 4 0 2
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Table 5 Correlation between the soil OM, CEC, and pH values and heavy metal content in the wheat seeds in the study area

SRR L HE pH (E5 B AU (P <0.01)

As Cd Cr Cu Hg Ni Pb Zn
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Table 6 Correlation between the pH value and morphology of As of the root soil in the study area
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