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Uptake Capacity of Different Rice Genotypes for Lead and Cadmium from Soil
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Abstract: This study investigated the differences of 20 rice genotypes (10 maintainers and 10 restorers) selected in Sichuan in their capabili—
ty in uptake of the added Pb and Cd from soil and in their distribution between the straw and the seed in a pot trial. Results showed that under
the pollution of Pb or Cd, there were remarkable differences among different genotypes. The Y11 appeared highest resistance to uptake of Pb
without any Pb detected in the seed—least transferable material for Pb from the straw to the seed and the Y16 was highly resistant to uptake of
Cd with only 0.15 mg- kg™, producing high quality rice superior to the Pollution—Free Standard for Rice (NY5115—2002) in China. The most
vulnerable materials to Pb pollution were YO7 and Y17 and those to Cd were Y07, YOS5 and Y17. All the rice materials tended to accumulate
more Cd than Pb. The restorer lines showed higher resistance to uptake of Pb or Cd than the maintainer lines.
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Table 1  Concentrations of Pb and Cd in the polished rice
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Table 2 Concentrations of Pb and Cd in straw

40

R Pb ¢k /mg « kg Cd it/ mg - ke R Pb & /mg * kg Cd £/ mg » kg’
Y01 0.68 1.34 Y01 143.85 3.75
Y02 0.68 0.45 Y02 79.7 2.37
Y03 0.99 0.86 Y03 55.15 1.94
Y04 1.43 1.15 Y04 162.65 5.64
Y05 1.49 2.68 Y05 186.65 8.94
Y06 0.97 0.94 Y06 128.75 4.84
Y07 1.89 3.04 Y07 172.75 6.84
Y08 1.17 1.77 Y08 163.95 477
Y09 0.71 0.68 Y09 81.35 2.59
Y10 1.22 0.93 Y10 119.55 3.75
Y11 KA H 0.42 Y11 65.45 3.83
Y12 1.1 0.46 Y12 70.8 2.07
Y14 0.94 0.80 Y14 51.85 3.38
Y15 0.65 0.25 Y15 39.48 1.75
Y16 0.57 0.15 Y16 31.57 1
Y17 1.77 242 Y17 144.25 7.91
Y18 0.7 0.52 Y18 60.75 2.87
Y19 1.05 0.72 Y19 67.9 3.17
Y20 1.08 0.55 Y20 58.6 3.48
Y21 0.65 0.41 Y21 75.45 3.14
FARAH KA 0.15 ARG 31.57 1.00
e 1.89 3.04 e 187.00 8.94
SEEIME 0.987+0.44 1.027+0.823 SEEIMH 98.02+49.32 3.902+2.074
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Figure 1 Histogram of frequency distribution of concentrations

of Pb and Cd in polished rice
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Figure 2 Histogram of frequency distribution of Pb

concentration in rice straw
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Figure 3 Histogram of frequency distribution of Cd

concentration in rice straw
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Table 3 The ratio of concentrations of Pb and Cd in straw
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Table 4 Some statistics of concentrations of Pb

in polished rice for different lines

EY He/hmgkg!  BK/mgke! EHME/mgkg! A REU%

to those in polished rice 4 5 0.680 1.890 1.12320.399 36

K5 T PO/KEK Pb FAH Cd/kiK Cd VEE A H 1.770 0.851+0.461 54

YOl 212 3
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Y07 91 2 96% .,
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Y10 98 4 Table 5 Some statistics of concentrations of

Y11 ? 9 Cd in polished rice for different lines

Y12 64 5

Y14 55 4 5 Bobmgkg!  Akmgkg!  THIfmgkg! AR RHU%
Vi o1 ; REZR 0450 3.040 1.384+0.861 62

Y16 55 7 W7 0.150 2.420 0.670+0.640 96
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Table 6 Some statistics of concentrations of Cd in rice straw for different lines

WIS E LR 9 H/Mmgkg! I K/mgkg! SEHE/mgkg! AR5 2%
Pb TRFER 55.15 186.65 129.44+44.79 35
B 31.57 144.25 66.62+30.56 46
cd TRFER 1.94 8.94 4.54+2.17 48
B 1.00 7.91 3.26+1.86 57
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