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Differences in Cd Accumulation in Typical Soils Under the Double Rlce System
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Abstract Pot eXpem'nents were used to study’ the Mereﬂ"ces of Cd uptake and ac cumulatlon i dotible- -cropping rice-in_typical s01l
types.; To dndlyzc; the soil availability of €d (DTPA Cd) in solls and the Cd accundulation in' double-cropping rice at different growfh
stages |of the rice, we conduoted pot experlments that selected the yellow clayey/Soil “(ipaddy séil developed from plate shaley parent
materials ), and the gramtlc sandy soil (paddy sbil, develoﬁed from granitic parent materlals) Exogenous Cd was added with gradients of
0, 0.5, 1.0, 2.0, 570, and 10. 0 mg-kg™"' . Resulté showed that, during the rice growth perlod , the ayailable Cd in the yellow clayey
soilfwhs hilgher than that in‘the granitic sandy soil, and the__diffé;r_?pﬁe was significant (P <0.01). This showed that the content of Cd
in rige (roots, sﬁoots, leaves, rice shells, and brown rice) Sificreased along with the treatment level and with the extension of the rice
growth period. The accumulation characteristics of Cd in rice grains and other tissues of rice indicated differences between two seasons
and two'soil types, that is, late rice was higher in Cd than was early rice, and reddish yellow clayey soil was higher in Cd than granitic
sandy soil. Significant positive linear correlations were found between the effective contents of Cd in soils and those in rice tissues
(roots, shoots, leaves, and brown rice). The prediction model of Cd in rice and the characteristic equation for rice accumulation of Cd
were applied to calculate the critical values of Cd: 0. 98 mg-kg ~'for early rice and 0. 83 mg-kg ™" for late rice in reddish yellow clayey
soil, and 0. 86 mg-kg ~'for early rice and 0. 56 mg-kg ™" for late rice in granitic sandy soil. These threshold values are higher than the
National Standards given in “farmland environmental quality evaluation standards for edible agricultural products (HJ 332-2006).”
The soil security threshold values and the soil environmental capacities of the two different parent materials varied greatly; therefore,
different environmental quality standards may be formulated and different measures may be needed to control Cd pollution in different
parent materials.

Key words:Cd; different types of paddy soil; double-rice system; accumulation of Cd; Cd security threshold values
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Table 2 Total accumulation of Cd in rice/mg-pot ~
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0 0.03 0. 01df 0.03 0. 01df 0.05 +0.0lcf 0.09 +0. 02df

0.5 0. 15 0. 04de 0.12 £0.0lce 0.30 +0. 0lce 0.42 +0. 15¢ce

1 0.30 +0.0lcd 0.35 +0. 10cd 0.69 +0.0lcd 0.90 +0. 23cd
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