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6 118 3 9707
1 32 3 1
2 1500
(31°36'N

120°35'E)
(28°12'N 116°57'E)

F1 I HIRAERBAMR

Table 1 Basic physico-chemical properties of the studied soils

pH CEC Pb Hg
(g/kg) (cmol/kg) (g/kg) (mg/kg) (ng/kg)
5.07 12.0 9.39 188 20.62 75.14
6.15 26.7 18.0 261 22.20 125.4
1.2 (18] (SpetrAA
2207 ) ( ) Pb
5 mm (AFS-230E
30 cm 12.5 cm ) ( ) Hg
35cm (PVC) 7 kg 1.4
3 et B FRRE o
80% o) A B OFF L R
Pb SO i ik x 311 P
(GB 15618-1995) (250 mg/kg) TR E R
Hg
2 (0.6 mglke) 3 ( )
Pb Hg Pb(NO;), HgCl, SPSS16.0  Excel 2003
| g CO(NH,), 0.28 g Ca(H,PO,), 0.7 g K>SO, (LSD)
1% 30 min
PVC )
3 3 ( PVC
2~3cm ) 2.1
1.3 Pb Hg
(LTIM-12 ) 60°C ( 2 3)
(FW-80 )
pH 2.5:1
(CEC) (302 g/ ) (289 g/ ) 4.5% Pb
1 mol/L (pH 7.0) (7.1 g/ )
_ Pb 44¢ ) 11.1% Hg
- - Hg (297 g/ ) 276 g )
( 1:3) Pb Hg 7.6%
- (GBW Pb
07456) ——  (GBW 10010)
Pb  Hg 3.6% ~ 29.8% 14.2%
92% ~105%  86% ~ 102% 1 > 118> 9707>
Pb Hg 88.6% ~102.8% 1 > 2000> 2 > 32> 1500>

78.2% ~ 109.2%

6 1 Pb
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6 6 1
Pb Pb 118 1 32
2.3% ~ Hg
16.9% 10.2% 1 Pb 118
32 Pb Hg 1500 Hg
Hg 1 Hg
118 1500
F2 AREKEEM. LIELEM P SEMNKEEEHEM(YR)
Table 2 Grain weights affected by rice cultivars, soil types and Pb treatments
Pb (%) Pb (%)
2000 33.5+ 1.0 bA 29.8+0.7aC 88.9 33.0+ 1.8 bAB 30.0+ 1.7 bBC 90.8
6 412+ 1.5aA 289+ 1.0aC 70.2 36.6 £0.9 aB 30.6 £ 0.3 bC 83.6
118 314+ 1.2cB 29.7+1.2aB 94.5 377+ 1.4aA 36.6 0.5 aA 96.9
9707 192+ 14¢B 179+ 1.7dB 93.2 25.8+0.2cA 24.1+£0.7 dA 93.6
1 26.5+1.5dAB 255+ 0.3 bB 96.4 27.1£0.8 cA 26.5+0.8 cA 97.7
32 300+ 1.2cA 224+£1.7cC 74.7 314+ 1.7bA 26.1+0.2¢cB 83.1
1 25.6+0.6 dB 229+ 1.1cC 89.3 279+ 1.5cA 23.8+0.2d BC 85.3
2 26.5+1.0dA 23.0£0.2cB 86.7 258+ 1.3cA 23.5+0.5dB 90.9
1500 26.5+1.2dA 19.7+£1.2dC 74.4 26.1+0.2 cA 22.7+1.2dB 86.8
28.9 24.4 85.8 30.2 27.1 89.8
3 + LSD
(P <0.05) (P<0.05)
#3 FREKEEM. LELRM Hg TERMKBEEENEN(YE)
Table 3 Grain weights affected by rice cultivars, soil types and Hg treatments
Hg (%) Hg (%)
2000 335+ 1.0 bA 300+ 1.4bB 89.5 330+1.8bAB  31.8+1.2cAB 96.3
6 412+ 1.5aA 38.2+0.7aB 92.8 36.6+0.9 aB 35.1£0.9bC 96.0
118 314+ 1.2¢B 36.5+1.3aA 116 377+ 1.4 aA 38.7+1.4aA 103
9707 192+ 14¢eB 184+04¢B 87.5 25.8+0.2 cA 25.4+0.8 efA 98.6
1 26.5+ 1.5 dAB 26.7+0.9 cB 101 27.1+0.8 cA 29.3+0.4dA 108
32 30,0+ 1.2cA 29.7+ 1.1 bA 99.0 314+ 1.7bA 32.1+£0.7cA 102
1 25.6 0.6 dB 24.1+1.1dB 94.3 279+ 1.5cA 269+ 1.1 eA 96.4
2 26.5+1.0dA 24.8+0.5 dAB 93.4 258+ 1.3cA 243+ 1.1fB 94.2
1500 265+ 1.2dA 19.7+1.2eC 74.5 26.1£0.2 cA 238+ 1.7fC 91.0
28.9 27.6 95.3 30.2 29.7 98.4
2.2 Pb Hg Pb (0.788 mg/kg) (0.379 mg/kg)
Pb Hg 107.9% ( 4 Pb
Pb Hg Pb
( 4 Pb
5) (0.2 mg/kg)
Pb (0.109 mg/kg) (0.078 mg/kg)
Pb Hg (3.9 ng/kg) (2.7 pg/kg) 43.2%
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=4

KigmA. TIEIEAFN Pb 5RXFER Pb BRI NI (ng/kg)

Table 4 Pb contents in rices affected by rice cultivar, soil type and Pb pollution

Pb Pb
2000 0.124 £ 0.008 bC 0.798 £ 0.072 bcA 0.080 £ 0.008 cC 0.395 £ 0.038 abcB
6 0.115£0.002 cC 0.807 £ 0.068 bcA 0.083 + 0.006 beC 0.374 £ 0.008 bedB
118 0.106 = 0.004 dC 0.776 £ 0.058 cdA 0.075 £ 0.004 cdC 0.354 + 0.036 bcdB
9707 0.079 £ 0.004 eC 0.625 £ 0.052 eA 0.066 = 0.006 deC 0.394 + 0.062 bedB
1 0.075 £ 0.004 eC 0.584 £ 0.046 eA 0.056 + 0.008 eC 0.322 +0.030 dB
32 0.080 + 0.006 eC 0.668 + 0.028 deA 0.062 £ 0.006 eC 0.343 £ 0.016 cdB
1 0.130 £ 0.004 abC 0.988 £ 0.098 aA 0.106 £ 0.002 aC 0.451 £0.020 aB
2 0.138 £ 0.002 aC 0.933 £0.110 aA 0.090 £ 0.006 bC 0.414 £ 0.048 abB
1500 0.132 £ 0.006 aC 0.917 £ 0.062 abA 0.090 + 0.008 bC 0.406 + 0.032 abcB
0.109 0.788 0.078 0.379
5 Kigmih, TIRERF Hg iTRIFTEAR Hg 2 2RF M (ng/ke)
Table 5 Hg contents in rices affected by rice cultivar, soil type and Hg pollution
Hg Hg
2000 4.0+0.2 bcC 239+ 1.2bA 2.6+0.1 bD 13.7+0.7 bB
6 3.6+0.2dC 21.9+ 0.5 bcA 2.6 +0.3 bcC 13.9+0.8bB
118 4.1£0.3 becC 22.0 £ 1.9 bcA 2.4+£0.1 beD 13.4+09bB
9707 3.7+£0.1dC 19.8£2.2cA 23+£02cC 115+ 1.1cB
1 3.4+02dC 19.5+£ 1.6 cA 2.2+£0.2beC 11.3+1.1¢B
32 3.6£0.3 cdC 20.8+ 1.9 cA 23%0.1 beC 134+ 1.3bB
1 4.1%0.1bC 26.0 £ 3.4 aA 32+0.1aC 155+ 1.1aB
2 4.1+04bC 229+ 1.4bA 33+02aC 156+ 1.2aB
1500 4.6+0.1aC 26.8 0.4 aA 3.6+£0.3aC 16.3£0.6 aB
3.9 22.6 2.7 13.9
Hg Hg BCF 2
(22.6 pg/kg) (13.9 pg/kg)(  5) Pb Pb 1
Hg Hg Pb Pb
9707 1 BCF
Hg Pb
(20 pg/kg) Hg BCF
2.3 Pb Hg 0.046 ~ 0.061
Pb Hg 0.018 ~0.028 Hg Hg
Pb Hg (bioconcentration factor BCF 0.030 ~ 0.041
BCF) ( 1 0.016 ~ 0.023( 1500
Pb BCF 0.003 6 ~ 0.006 7 Hg Hg 1
0.002 6 ~ 0.004 8 Hg Hg
Pb Pb BCF BCF
0.002 4 ~0.004 0 0.001 3 ~ Hg
0.001 8 1) Pb BCF 2.4 Pb Hg
1 2 1500>
2000 118 6 > 9707 Pb Hg
1 32 ( 3)
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Fig. 1 Changes in bioconcentration factors of Pb for different rice cultivars
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Fig. 2 Changes in bioconcentration factors of Hg for different rice cultivars
Pb Hg Pb
(36.5%) (27.1%) Pb
(18.3%) (24
Pb Hg Pb (SOD CAT POD)
(MDA) 1 pp
3
Pb el
Pb Hg Hg
[19] [20] Hg
Pb 156.4 ~312.8 mg/kg
10% ~ 16% 21 Pb 180 ~ 2] 10%
720 mg/kg 2 2%~ 17% Hg 1.25 mg/kg® (29)
Pb Kakuzo!*”! Hg 0.5 mg/kg
250 mg/kg Pb 2.5 mg/kg 20%
20% Pb (301 Hg
(23 Pb 250 mg/kg Hg 1.0 mg/L

13% Hg 0.6 mg/kg
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Effects of Rice Cultivars on Their Tolerance and
Accumulation for Pb and Hg Pollution

WU Liang'*?, SUN Bo"*"

(1 State Key Laboratory of Soil and Sustainable Agriculture(Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 Ecological Experiment Station of Red
Soil, Chinese Academy of Sciences, Yingtan, Jiangxi 335211, China)

Abstract: Pot experiments were carried out by using two types of paddy soils (yellow paddy soil and red paddy soil) and
nine rice varieties to study the effects of cultivar on their tolerance and accumulation for Pb and Hg pollution. The results
indicated that the yields of all rice varieties reduced significantly when spiked with Pb. The reduction of yield ranged from 3.6%
to 29.8% in red paddy soils and from 2.3% to 16.9% in yellow paddy soils. For Hg pollution treatment, the yields of 9 varieties
reduced slightly with no significant difference. There was a significant difference in the tolerance to Pb and Hg among 9 rice
cultivars. For Pb treatment, the reduction of yield for Ningjing 1 was the least, which indicated that it’s highest tolerant to Pb,
while the reduction of yield for Tianxie 6 was the largest, which showed that it’s least tolerant to Pb. For Hg treatment, Ningjing 1
was the highest tolerant to Hg while Zhe 1500 was the least. Different rice cultivars showed a significant difference in
accumulation capacity of Pb and Hg. Tesanai 2 had the highest bioconcentration factor(BCF) of Pb, which indicated it’s most
sensitive to Pb, while Zhe 1500 had the highest BCF of Hg, which indicated it’s most sensitive to Hg contamination. Ningjing 1
had the lowest BCF of Pb and Hg, which showed it’s least sensitive to both Pb and Hg contamination. Rice cultivar, soil type and
pollution type differed in their effects on the tolerance of rice for Pb and Hg pollution, they contributed seperatly 36.5%, 18.3%
and 27.1% of the total varitaion, respectively.

Key words: Rice cultivar, Pb, Hg, Tolerance, Bioconcentration factor
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