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Difference of Accumulation in Rice Cultivars Under Pb Stress and the Control
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Abstract To evaluate rice genotypes with low Pb uptaking and low Pb accumulation in grains, for breeding programme, Pb accumulation in
different plant parts was tested in a pot experiment by using various types of rice cultivars under Pb stress and the control conditions. The re—
sults showed that Pb accumulation differed significantly in various plant parts, varied from 18.34% to 35.57%. The average accumulation of
Pb in the roots was 287.616 mg-kg™ under Pb stress, which was approximately 58 times and 1 267 times higher than that in the shoots and in
the brown rice, respectively. Meanwhile, under the control conditions, the average Ph content in the roots was 9.078 mg -kg™, 3 times and 50
times higher than that in the shoots and in the brown rice. It indicated that roots had good capacity of uptaking Pb under both Pb stress and
the control. Under stress, on average, Pb amount in the roots, in the shoots and in the brown rice were 36.34 times, 1.65 times and 1.36 times
higher than that in respective plant parts under the control. There was a significant difference in Pb accumulation among rice cultivars . Ning
54146 was sensitive to Pb stress. Pb accumulation in the roots, shoots and the brown rice was not significant correlated in both Pb stress and
control conditions.
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968 2009 5
Pb Ph 1.4
Pb °
! N Pb
1.1 o
N 10 1.5
4
IR28.1R26. 4 3 o
54146, 41, 3
2
° 2.1 Pb
1.2 2
2006 Pb 2.565 mg-kg™
0.366 mg-kg™
1, 0.057 mg-kg™
1.3 Pb 56.695 mg -kg™ 1.908
N mg-kg™ 0.026 mg-kg™,
2d o 1 kg N Pb
90 mg. P,05 100 mg., K,0 90 mg B Pb B Pb
7.5 kg Pb 0.98 <1.0
o Pb >1.0
Pb CH;COO ,-3H,0 Pb
Pb 500 mg-kg™, Pb o
3 1 60 2.2 Pb
30 30 .5 8 Pb 3 Pb
45L 150 mL. Pb
150 mLL 5 11 6 8 Pb
5 o . 4
Pb s N Pb
1 mg kg™
Table 1 Contents of heavy metal and N, P, K in soil and irrigation water mg-kg™
pH Pb Cr Cu Hg cd g-kg’l/
6.2 19.560 39.120 27.610 0.152 0.059 18.6 202.4 10.0 136.0
7.1 0.070 0.001 0.000 0.000 0.002 — — — —
2 Pb mg-kg
Table 2 Pb accumulation of various plant parts in different type cultivars mg-kg™
/ / /
300.139 10.752 2791 4.906 3.216 1.53 0.212 0.216 0.98
243.444 8.508 28.61 6.622 3.465 1.91 0.213 0.175 1.22
288.937 8.187 35.29 4.714 3.099 1.52 0.238 0.159 1.50
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o 19.56 mg-kg™ o
500 mg-kg™ Pb 5. 6
Pb 54146
Pb JIR26, 4
Ph °
3 Pb Ph 3
Table 3 Variation of Pb accumulation in various plant parts under 54146
Pb stress and the control 41 ) IR28
Pb
/mg-keg™ 287.616 9.078 4989 3.178 0.227  0.179 54146 © IR28
83055 3220 1637 0862 0042  0.041 54146 4 o Ph
1% 2888 3557 3282 27.12 1834 2293 54146 o
Pb
4 Pb Pb
F 54146 | Ph
Table 4 F value of Pb accumulation in various plant Ph
parts under Pb stress and the control
o
Pb
6.17+% 17.23%*% 731%*  5.68%*%  2.61*  4.22%* Pb
Fos=2.59 Fo0=3.89, Pb
5 Pb Pb
Table 5 Multiple comparisons of Pb accumulation in various plant parts under Pb stress
/mg-ke™ Foos Foo /mg-kg™ Foos Foo /mg kg™ Foos Foo
54146 407519 a A 9.032 a A 54146 0.323 a A
4 376.128 ab AB IR28 5.308 b B 41 0.259 ab AB
1R28 323.454 abc ABC 4.861 be B IR26 0.222 b AB
321.467 abc ABC 4 4.771 be B 0.218 AB
41 313.304 abc ABCD IR26 4.682 be B 4 0.216 b AB
268.827 bed ABCD 54146 4.636 be B 0.215 b AB
1R26 232.146 cd BCD 4.334 be B 0.207 b
180.277 d CDh 4.212 be B IR28 0.196 b
165.421 d D 41 3.070 c B 0.184 b
6 Pb
Table 6 Multiple comparisons of Pb accumulation in various plant parts under the control
/mg-kg"  Fuss Foo /mg-kg"  Fus Foo /mg-kg'  Foos Foo
15.005 a A IR28 4.256 a A 0.237 a A
IR28 12.804 a AB 4.060 ab A 4 0.220 ab AB
10.456 b BC 3.948 abe A 1R26 0.212 ab AB
41 9.107 be CD 1R26 3.652 abe A 1R28 0.195 abe ABC
4 8.766 bed CcDh 3.003 bed AB 0.182 abc ABC
7.595 cd CDE 2.981 bed AB 0.167 bed ABC
6.560 de DE 41 2.779 cd AB 41 0.157 bed ABC
1R26 6.434 de DE 54146 1.974 d 0.129 cd BC
54146 4971 e E 4 1.951 d 54146 0.116 d
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0 Ph
2.3 Pb Pb Ph.
Pb
> > Pb 3
7 . 3.1 Pb
Pb 4.971~15.005 mg -kg™
9.078 mg kg™ Pb 101
3.178 mg-kg™  0.179 mg-kg™ 1/3 (=14
1/50, Pb °
165.42~407.519 mg -kg™ 287.616 mg-kg™ N Pb
4.989 mg kg™
0.227 mg-kg™ 1/58  1/1 267, Ph 5 54146
Pb N Ph
Ph Pb
° Pb
Pb 19.56 mg-kg™ Pb
500 mg kg™ 25 .
Pb 36.34 Pb
1.65 1.36 Ph
o Pb Pb .
Pb 3
Pb o
o 32 Ph
Pb Pb N
Pb o 800 mg- kg™ Pb
24 Pb 1/1 217 1/180 1/631)
Pb
° Pb el
500 mg-kg™
Pb o Pb 36.34
7 Ph me kg™
Table 7 Pb accumulation in various plant parts under Ph stress and the control mg-kg™
/ / /
1R28 323.454 12.804 25.26 5.308 4.256 1.25 0.196 0.195 1.01
1R26 232.146 6.434 36.08 4.682 3.652 1.28 0.222 0.212 1.05
321.467 6.560 49.00 9.032 3.948 2.29 0.218 0.167 1.31
165.421 10.456 15.82 4.212 2.981 1.41 0.207 0.182 1.14
180.277 7.595 23.74 4.334 4.060 1.07 0.184 0.129 1.43
268.827 15.005 17.92 4.861 3.003 1.62 0.215 0.237 0.91
54146 407.519 4971 81.97 4.636 1.974 2.35 0.323 0.116 2.79
4 376.128 8.766 4291 4.771 1.951 245 0.216 0.220 0.98
41 313.304 9.107 34.40 3.070 2.779 1.10 0.259 0.157 1.65
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