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Accumulation and Distribution of Cadmium in Different Rice Cultivars of Northeastern China
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Abstract In a soil pot experiment, 32 rice cultivars collected from Northeastern China were planted in soil amended with 0 mg kg™ or 5 mg -
kg™ Cd. Two rice seedlings per cultivar were transplanted to a 30 cmx20 cmx15 c¢m plastic pot in May 26 and harvested in September 30. The
height of rice seedlings was measured at June 25, July 18 and August 12. At harvest, total biomass and grain yield were measured, and Cd
concentrations in root, shoot, glume and kernel were determined. Results showed that grain yield and total biomass of most rice cultivars
grown at Cd5 were lowed than at CdO treatment, whereas the height of rice did not differ significantly at Cd0 and Cd5. The Cd concentrations
in different parts of rice were as following root> shoot> glume> kernel. At Cd0, most of Cd was distributed in roots, but at Cd5 treatment, the
proportion of Cd in shoots was greater than in roots for most rice cultivars. Taking together the grain yield and food safety, we suggested that
Yueluzaosheng number 3 was the best cultivar for agriculture production. The cultivars of Shennong 265 1 , Nonglin 315 30 , Tijin 31 ,
Shendao 12 32 were suitable to grow in slightly polluted soils, whereas Qianchonglang—1 8 , Liaoyan 2 14 | Liaoyan 283 17 , Liao—
huil90 19 , Ji03-2843 27 were unsuitable to grow in Cd polluted soils. Our study provides important evidence for selecting appropriate rice
cultivars in Northeastern China.
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Table 2 The grain yield and total biomass of 32 rice cultivars g-pot”
Cdo Cds Cdo Cds
1 63.13+10.20 42.28+6.27 -33.03+21.00 164.85+17.90 98.19+10.80 -40.43+13.10
2 44.20+0.47 43.78+0.96 -0.97+1.12 112.65+8.61 102.25+11.60 -9.23+17.10
3 50.54+0.00 77.46+0.00 53.26+0.00 109.29+9.97 170.65+0.00 56.14+0.00
4 40.81+3.47 32.63+2.46 -20.05+0.78 117.63+6.99 104.63+0.95 -11.06+6.10
5 43.97+3.56 43.52+1.53 —-1.01+4.54 111.02+14.1 108.00+11.60 -2.72+1.90
6 54.36+1.17 61.32+2.74 12.80+7.48 120.38+7.21 126.58+1.25 5.15+5.27
7 50.70+0.61 45.19+4.76 -10.87+10.40 121.59+6.57 98.38+10.80 -19.09+13.30
8 43.56+0.14 40.05+2.03 -8.06+4.36 102.37+4.02 86.50+2.14 -15.51+5.64
9 46.29+9.79 48.38+2.02 4.51+27.05 104.00+13.1 104.57+7.09 0.55+19.60
10 49.05+3.74 51.51+11.00 5.01£30.61 112.91+5.65 118.93+36.50 5.34+37.60
11 47.47+7.02 41.92+1.17 -11.68+15.70 104.88+8.34 87.74+3.85 -16.34+2.99
12 44.73+0.15 39.63+0.67 -11.42+1.20 112.80+1.91 86.48+4.78 -23.33+£2.94
13 49.55+7.51 48.86+5.92 -1.40+3.03 110.42+12.40 106.20+9.74 -3.83+1.98
14 54.67+7.64 41.79+5.17 -23.56+20.40 113.09+20.30 86.34+8.72 -23.66+21.80
15 55.32+2.08 53.73+2.49 -2.89+8.16 125.33+15.60 119.22+7.72 —4.88+5.72
16 45.87+3.58 44.48+0.12 -3.05+7.32 102.26+0.16 98.44+0.24 -3.74+0.09
17 51.69+3.43 45.01+2.43 -12.94£1.08 119.99+10.60 111.26+5.20 —7.28+3.84
18 73.99+22.90 51.06+2.92 -30.99+3.94 127.64+11.30 111.90+6.26 -12.33+10.90
19 38.78+5.00 42.84+0.19 10.46+13.90 97.69+6.63 102.83+2.69 5.26+4.41
20 46.67+8.50 48.65+8.57 4.24+0.63 110.66+23.10 112.97+18.7 2.09+4.44
21 51.14+1.46 51.65+0.81 1.00+4.47 116.83+2.65 119.99+0.44 2.71£1.96
22 44.43x1.15 41.54+5.96 —-6.50+15.80 119.02+7.60 104.58+15.90 -12.13+19.00
23 47.27+0.75 50.88+13.6 7.65+27.00 118.60+2.18 127.09+44.10 7.15£39.20
24 53.05+4.11 43.91+20.90 —-17.22+6.43 133.66+11.30 132.83+23.4 -0.62+24.90
25 42.31+2.81 40.71+5.91 -3.77+7.61 91.96+2.51 86.75+19.90 -5.67+£24.20
26 52.50+3.99 48.60+0.24 —7.44+7.51 117.12+9.20 107.82+6.31 -7.94+12.70
27 52.99+0.82 40.31+0.75 -23.92+0.24 120.12+0.28 97.59+1.92 -18.76x1.79
28 51.28+0.45 52.22+0.39 1.85+1.64 111.95+1.90 116.33+3.17 3.91£1.08
29 50.39+2.45 48.87+0.83 -3.02+3.08 116.70+2.43 111.53+1.58 -4.43+3.34
30 64.38+17.60 50.91+0.09 -20.93+22.60 133.67+28.40 105.70+1.17 -20.92+18.10
31 63.79+6.96 59.46+2.11 -6.78+13.60 137.57+22.00 120.18+2.40 -12.64+14.80
32 69.87+17.80 49.41+0.43 -29.28+19.30 150.69+15.00 107.31+1.92 —28.79+5.84
3 90.63% 3 Cd
Cdo 3 90.2% 4.10.14
29 8 118.6. Cd5 15
102.0 100.3 14.15 Cd 17
19.7 18.9 Cd5 3 > > > o Cd
16.6 26 Cd Cd
34, Cd
Cdo Cd Cd
> > > s Cd 3
29 cd 50% cd 577%  42.0%.
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Figure 1 The height of rice at different time
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Figure 2 The cadmium concentrations in grains, shoots and roots of 32 rice cultivars
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Table 3 The Cd accumulation factor and distribution proportions in different part of 32 rice cultivars

Cdo Cd5 Cdo Cd5 Cdo Cd5 Cdo Cd5 Cdo Cd5
1 34.8 6.0 534 39.2 447 59.6 1.14 0.68 0.82 0.51
2 50.5 5.6 64.2 27.8 34.8 71.2 0.80 0.35 0.25 0.62
3 118.6 16.6 90.2 57.7 9.2 42.0 0.39 0.10 0.17 0.14
4 81.1 8.7 49.2 329 50.1 66.8 0.42 0.19 0.35 0.16
5 424 7.2 70.0 40.3 29.1 59.2 0.62 0.35 0.33 0.15
6 37.7 9.5 81.9 46.9 15.1 52.6 1.84 0.18 1.12 0.26
7 56.3 9.1 80.9 38.7 18.0 60.8 0.79 0.21 0.34 0.32
8 100.3 59 88.4 442 11.2 54.5 0.26 0.19 0.19 1.11
9 79.7 7.1 86.8 472 12.8 52.3 0.22 0.17 0.15 0.41
10 48.8 7.6 47.9 40.7 511 58.4 0.64 0.38 0.38 0.54
11 39.2 4.9 79.5 41.6 19.4 57.2 0.69 0.61 0.41 0.57
12 83.8 6.9 85.5 47.2 13.4 52.0 0.34 0.35 0.78 0.47
13 27.0 4.9 62.5 38.9 35.7 60.3 0.96 0.34 0.89 0.50
14 19.7 4.5 43.1 38.3 51.6 59.9 4.08 0.51 1.19 1.29
15 18.9 4.9 76.0 38.8 20.7 60.0 1.72 0.53 1.59 0.68
16 61.5 13.8 95.8 66.0 3.2 33.7 0.63 0.08 0.35 0.20
17 47.1 9.2 91.9 94.6 6.6 44 0.72 0.42 0.77 0.52
18 64.4 11.8 87.8 49.7 10.6 49.6 0.54 0.46 0.99 0.31
19 76.6 9.9 93.5 55.4 5.7 439 0.40 0.22 0.48 0.46
20 37.1 11.7 85.3 54.9 132 44.7 1.33 0.16 0.18 0.27
21 62.7 10.5 82.4 53.8 16.7 45.6 0.59 0.24 0.29 0.36
22 68.4 11.0 83.7 443 15.4 55.3 0.54 0.31 0.34 0.09
23 45.7 9.0 81.8 41.2 16.4 58.3 0.61 0.18 1.13 0.31
24 46.6 8.8 79.4 24.0 19.5 75.6 0.51 0.26 0.58 0.13
25 26.4 5.0 95.0 95.4 3.8 3.8 0.64 0.25 0.58 0.51
26 35.7 34 87.1 86.5 10.7 12.1 1.09 0.54 1.10 0.88
27 53.6 7.6 91.0 64.9 7.7 34.3 0.86 0.16 0.40 0.57
28 72.4 9.7 97.1 73.9 2.0 25.6 0.39 0.17 0.50 0.34
29 102.0 6.7 92.1 92.6 7.5 6.6 0.27 0.38 0.20 0.47
30 76.5 7.6 88.2 54.1 10.9 45.6 0.44 0.18 0.48 0.08
31 36.9 11.9 87.5 58.1 10.2 41.6 1.20 0.14 1.06 0.16
32 33.6 9.8 88.1 55.6 10.0 44.1 1.12 0.20 0.76 0.14

100 mg-kg™ Cd o Cd 0.2 mg-kg™ 14

Cd 88% 8 Cd
8.51% 98.2% 98.7% 14 Cd
0.76% 0.73%"", 1.11.15.26 Cd
Cd 8
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99.0% 4 °
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