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Cd and As absorption and transport characteristics of rice in a paddy field co—contaminated by Cd and As
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Abstract: To explore safe methods to produce rice grown in paddy soil contaminated by Cd and As, this study selected six varieties of rice
(four with low Cd absorption and two local varieties ), and carried out field experiments in paddy soil contaminated by Cd and As in the red
soil region of Shaoguan, Guangdong Province. The growth trends and characteristics of Cd and As absorption and transfer in low—absorption
varieties and local varieties were evaluated. The results showed significant differences of yield among the different kinds of rice; the yields of

the local varieties were significantly higher than those of the low—absorption varieties. Cd content in the low—absorption varieties was signifi—
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cantly lower than in the local varieties, and As content of all the varieties was higher than the national standard (0.2 mg-kg™). Cd and As

content(0.05 mg-kg™ and 0.31 mg- kg™ respectively ) were lowest in variety Jinyou268. Correlation analysis showed that the transport abili—

ty from shell to grain for low—absorption varieties was lower than that for the local varieties. Therefore, to reduce Cd and As content in rice

which is growing in Cd- and As—contaminated paddy soil, it is important to select rice varieties with low Cd as well as low As absorption ca—

pacities.

Keywords: rice; varieties; cadmium; arsenic; co—contamination
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Figure I Root length, plant height and yield of rice
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Figure 2 Cd, As contents in different parts of rice
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Table 1 Cd bioconcentration factors and transfer coefficient of rice

KRR EELGES
R/ 4 I FPRL/FivE
%At 463 0.26+0.06a 0.03+0.00a 0.16+0.04b 1.17+0.01d
41l 268 0.23+0.02a 0.03+0.01a 0.12+0.02b 1.00+0.03d
44 433 0.28+0.05a 0.02+0.00a 0.23+0.05a 1.17£0.02d
KR 189 0.30+0.07a 0.02+0.00a 0.19+0.04a 2.43+0.07¢
FAF 111 0.23+0.02a 0.03+0.00a 0.12+0.03b 3.60+0.07b
TLIMAL 0.29+0.03a 0.04+0.02a 0.11+0.01b 4.57+0.08a
TE AR T RN R — SR AN [ it Rl i) A 7 25 22 5 (P<0.05 ) . Tl
R 2 KTEX As ERERYMFIZRY
Table 2 As bioconcentration factors and transfer coefficient of rice
KRR EELGES
R/ 4 I FPRLFiE
41l 463 9.62+0.65ab 0.05+0.01a 0.08+0.02b 0.18+0.03a
41l 268 10.17+0.35ab 0.04+0.01ab 0.10+0.03¢ 0.14+0.04b
44 433 8.97+0.48b 0.05+0.01a 0.08+0.02b 0.18+0.05a
KR 189 10.75+0.82ab 0.03+0.00ab 0.12+0.04b 0.14+0.02b
FAF 111 11.36+0.49a 0.02+0.00b 0.24+0.03a 0.18+0.06a
LA, 10.81+0.66ab 0.03+0.01ab 0.12+0.01b 0.14+0.05b
1?0 25 B3 s B0 s m o, U A RES Cd As Fe F it iff A7 AH G40
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sy v L T R A SRR AR 00269 1,
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Figure 3 Contents of bioavailable Cd, As in rhizosphere
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