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Plant Response to Soil Lead and Cadmium Pollution (I).

Effects of Soil Lead Pollution on Wetland Rice Growth and Its Uptake of Lead
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Abstract: Soil lead potentially threatened to human health, so understanding dose — response relationship of soil lead concentration
with wetland rice ( Oryza sativa L. ) uptake of lead was very crucial to prevent lead pollution in food chain. The effects of different
lead concentration in meadow brown earth (Liaoning), red earth (Hubei) and gray limestone soil (Guangxi) on wetland rice growth
and its uptake of lead were investigated. The results showed that all treatments did not significantly change the biomass of wetland rice
except the treatment of 2 000 mg * kg~ ' lead in red earth, with 20% biomass reduction. Very significant correlations between brown
rice lead concentration with the spiked soil lead concentration, total soil lead concentration and DTPA extracted soil lead concen-
tration were established. Apparent critical soil lead concentration was 79 mg * kg ™' in red earth, which suggested that red earth was
very sensitive to lead pollution.
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Table 1 The physical and chemical characteristics of tested soils

SiH K - A 5iH R b
07 Wt I EUAH W J7rg
pH 7.81 4.69 7.11 Fe:0:/g * kg™ 42.7 60. 6 24.2
OM/g * kg~ 23.6 14.9 36.7 MnO/g * kg~ 0.61 0.98 0.27
CEC/cmol + kg™ 22.6 12.8 9.50 K:0/g -+ kg™ 25.5 18.2 4.1
4 N/g- kg™ 1.27 0.96 2.34 Na:0/g - kg™ 18.2 1.57 0.30
4 P/mg - kg™ 463 486 700 Ca0/g - kg™ 14.5 1.00 6.55
4 K/g- kg™ 21.2 15.1 3.38 MgO /g + kg™ 13.2 7.78 2.83
NH:-N/mg + 100 g~' + 1.04 0. 84 1.25 Zn/mg + kg~ 68. 8 81.6 201
A P/mg + kg 12.7 8.26 21.7 Cu/mg - kg 23.8 28.9 33.7
A K/mg - kg™ 86.9 126 65.0 Pb/mg - kg~ 35.2 32.8 91.1
ALOs/g + kg™ 132 148 59.2 Cd/mg - kg™ 0.26 0.051 1.37
. B IR (% )
HLAE/mm T Wi G
HLRD 2~0.2 2.0 0.4 12.0
4hifb 0.2~0.02 49.3 20. 6 29.3
wmir 0. 02 ~0.002 21.8 36.6 45.9
Fhki <0. 002 26.9 42.4 12.8
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Figure 1 Changes of pH at 4 months after soil flooded
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Figure 2 Effect of Pb on the plant height of wetland rice
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Figure 3 Effect of Pb on straw and grain yield of wetland rice
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Figure 4 Effect of Pb on the uptake of Pb by wetland rice
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Table 2 Percentages of Pb in different parts of wetland rice in total amount of Pb in soils (% )

s Pb LT Wt i
/mg - AR e B Bk SR R (L Bk Bt R e Bk Js8-3
0 0.03 0. 06 0.001 0.09 0.11 0. 02 0.003 0. 14 0.04 0.006 0.0007  0.04
625 0. 10 0.03 0.001 0.12 0.11 0.23 0.003 0. 34 0.05 0.0  0.0006  0.06
1250 0.09 0.02  0.0006  0.12 0.17 0.43 0. 004 0. 60 0. 06 0.01  0.0004  0.07
2500 0.15 0.02  0.0004  0.17 0.17 0.55 0. 004 0.72 0.09 0.01 0.0002  0.10
5000 0.19 0.03  0.0004  0.22 0.25 0.49 0. 004 0. 74 0.23 0.01  0.0002  0.24
10 000 0.29 0.03 0. 000 4 0.32 0.34 0.28 0. 003 0.62 0.34 0.02 0. 000 2 0.36
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Table 3 Correlation coefficients between uptake of Pb by wetland rice and Pb concentration in soils ( r)

14 H 7 Ph S Ph DTPA #£HX Pb W% K Ph fE# Pb
Ly DTPA $2H( Pb 0.992" " 0.991"" 1
biziB[4 $EEL% 0.635" " 0.612°" 0.644" " 1
i >k Pb 0.536" " 0.490" 0.463" " 0.373" " 1
(n=54) T Ph 0.521"* 0.477"* 0.440" " 0.329" 0.991"* 1
H Ph 0.982"" 0.975"* 0.976"* 0.544" " 0.480" " 0.474" "
L7 DTPA #£H Ph 0.999" 0.999"* 1
(n=18) L% 0.688"* 0.687"" 0.679"* 1
> Pb 0.906" * 0.914"* 0.910"* 0.582° 1
T2 P 0.939"* 0.944" " 0.945" " 0.579" 0.987" " 1
2 Pb 0.979" * 0.977"* 0.980" " 0.582" 0.866" 0.912**
L DTPA #2HX Pbh 0.993" " 0.993"* 1
(n=18) % 0.527" 0.522° 0. 570" 1
>k Pb 0.943"* 0.939"* 0.966" * 0.673"* 1
T Ph 0.968" * 0.964"* 0.978"* 0.630" " 0.989"* 1
2 Pb 0.982"* 0.984" " 0.958" " 0. 396 0.877"* 0.922"*
i DTPA #2£1 Ph 0.998" 0.998" 1
(n=18) % 0.957"" 0.955"" 0.950" 1
 Ph 0.930"* 0.930"* 0.927"* 0.866" * 1
T P 0.966" * 0.968"* 0.966" * 0.875"* 0.957"* 1
R Pb 0.986" " 0.986" " 0.994"* 0.921"* 0.923"* 0.968"*
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Table 4 Apparent critical lead concentrations of tested soils(mg * kg™ ")

T H +- 4 FHOCTT R A b r n S 5

In ph LT Y=a+ bx 0. 057 0. 000 5 0. 908 18 652
4t Y=a+ bx 0. 047 0. 004 0. 996 15 79
i} Y=a+ bx 0.115 0. 000 3 0.930 18 1 045

S Ph L Y=oa+ bx 0. 037 0.000 5 0.916 18 732
B[ Y=ua+bx -0.094 0. 004 0. 995 15 118
I Y=a+ bx 0. 094 0. 000 2 0. 930 18 1367

DTPA Pb i Y=a+ bx 0. 062 0. 001 0.912 18 298
ikl Y=a+ bx 0. 106 0.010 0. 995 15 29
JUTh Y=a+ bx 0.118 0. 001 0.927 18 496

T AR P K PAARIE 0.4 mg « kg ™' T4,
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