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The relationship between cadmium in wheat plant and cadmium extracted by EDTA and diluted acids in soil in

Huanghuaihai Plain

XIONG Zi*, ZHAO Hui-wei?, LI Ju-mei*, MA Yi-bing*

(1.National Soil Fertility and Fertilizer Effects Long -term Monitoring Network, Institute of Agricultural Resources and Regional Planning,
Chinese Academy of Agricultural Sciences, Beijing 100081, China; 2.The Semi-arid Agriculture Science and Technology Research Center of
China, Shijiazhuang 050051, China)

Abstract; The relationship between the concentrations of soil extractable cadmium(Cd) and Cd taken up by wheat plant is important to e—
valuate soil testing for extractability and availability of Cd in soil. In the present study, the concentrations of soil Cd extracted by 0.43 mol -
Lt HNO;, 0.1 mol -L-* HCI and 0.05 mol -L* EDTA, as well as related to the concentration of Cd in wheat plant was investigated using 11
field soil samples and 24 wheat varieties collected from Huanghuaihai plain. The results showed that the percentage of extractable Cd to total
Cd in soils was found in the order:58.7%(0.43 mol - L™ HNO;)>53.2%(0.05 mol - L* EDTA )>25.9%(0.1 mol -L™* HCI). However, the
correlations between the concentrations of soil Cd extracted by the 3 extractants themselves were significant. It was also found that the corre-
lation coefficients(r) between soil Cd extracted by these extractants and Cd in wheat plant in the order;r=0.74(0.05 mol -L"* EDTA)>r=0.64
(0.43 mol - L HNO;)>r=0.49(0.1 mol - L-* HCI), which indicated that chelating agents, such as EDTA, are better than diluted acids,
such as HNO; or HCI, because most of soils in this area are calcareous soils. In the specific area where soil pH ranged from 7.71 to 8.59 and
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soil total Cd ranged from 0.107 to 0.212 mg-kg™, the regression equations of EDTA extractable Cd combined with the soil pH were devel-

oped and can be used to predict the concentrations of Cd in wheat plants very well although soil total Cd also worked well. According to the

regression equations and the limits of Cd in wheat grains, the safety critical values of EDTA extractable and total Cd in soil were estimated

as 0.671 mg-kg™and 1.02 mg-kg, respectively. These results are very helpful for risk assessment of Cd in soils and wheat grains in the

main wheat producing area—Huanghuaihai Plain.
Keywords : Huanghuaihai Plain; wheat; total Cd; extractable Cd
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Table 1 Sampling sites and varieties of wheat
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Table 2 Soil properties from different wheat field

Wb oH B m@/ CEC/ . %/Ek/l Wﬁ@éﬁ?&{ B ;Wé{ e} ;Jz%q]{ EC/ 3 cd gi;/ HCI—C(i/ HN03—(E?/ EDTA—(idI
g-kg cmol -kg g-kg mg-kg mg- kg mg-kg nS-cm mg-kg mg-kg mg-kg mg-kg
BRI 8.56 136 16.7 0.693 68.8 40.7 187 134 0.107 0.043 0.051 0.060
Fad oy 8.59 19.3 16.6 1.02 101 28.3 101 135 0.155 0.059 0.081 0.078
EE 8.49 22.6 19.4 1.12 116 25.2 99.2 125 0.182 0.067 0.112 0.089
1hige 8.32 23.1 16.2 1.02 93 338 111 188 0.156 0.070 0.087 0.088
e 7.71 27.9 7.1 1.37 149 37.4 229 209 0.108 0.054 0.084 0.078
E o) 7.98 215 15.3 1.16 111 67.7 174 120 0.173 0.048 0.092 0.086
T, 8.31 19 15.4 1.06 101 26.1 120 119 0.146 0.056 0.075 0.085
TN 8.31 22.7 6.14 1.34 127 105 192 230 0.212 0.078 0.144 0.092
BT 7.95 17.7 16.1 0.836 94.1 84.8 106 199 0.801 0.213 0.562 0.307
=AY 8.10 16.7 17.6 0.853 97.6 88.8 110 205 1111 0.314 0.810 0.629
bl 8.13 18.2 15.6 0.878 119 88.8 128 229 2292 0.698 1.718 1.322

1 : HCI-Cd \HNO,-Cd .EDTA-Cd 4351142 0.1 mol - L™ HCI ,0.43 mol - L™ HNO5.0.05 mol - L™ EDTA {242 IR 2 A RS Cd & &, R,
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Figure 1 Concentrations of total and extractable Cd in soils at different sites
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Table 3 Ratio and concentrations of Cd in stem and leaves and grains in wheat
b Z&nt Cd & it/mg-kg™ FfRL Cd % it/mg- kg™ ESLYLER A
FieniEl ¥ ¥ bR ¥l
B 0.016~0.048 0.034 0.006~0.011 0.009 2.96~4.39 3.64
Hibk 0.053~0.073 0.062 0.011~0.019 0.015 3.82~5.25 436
XA 0.022~0.082 0.056 0.007~0.022 0.014 2.55~5.57 3.97
g 0.062~0.067 0.065 0.021~0.026 0.024 2.38~3.19 2.74
i 0.048~0.056 0.052 0.016~0.018 0.017 2.67~3.50 311
B 0.075~0.088 0.082 0.019~0.025 0.022 3.59~3.97 3.78
e 0.035~0.092 0.060 0.011~0.021 0.016 3.04~5.23 3.76
T 0.064~0.856 0.077 0.015~0.021 0.018 3.92~4.76 431
BT 0.278~0.324 0.307 0.059~0.069 0.065 4.69~4.80 473
=k 0.350~0.378 0.364 0.080~0.083 0.082 4.35~4.56 4.45
A 0.513~0.681 0.577 0.119~0.151 0.132 4.26~4.50 4.36
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HNO,-Cd and HCI-Cd) or total Cd in soil
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