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Effect of Sulfate on Copper Toxicity to Rice Seedlings

WANG Hai-ou, ZHONG Guang-rong, XU Hai-yang, LV Jun—jun, HONG Min—jie

(Department of biological Science & Technology, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Rice seedlings were cultivated in hydroponic culture solution with supplies of copper ((Cu)0.16, 100 pmol L™, and 1 mmol -L™")
and sulfate ((S)1 and 10 mmol - L™ )under controlled growth conditions. The copper concentrations of leaves and roots, the pigments, ascro—
bate acid (AsA )contents and enzymes (dehydroascorbate reductase (DHAR )and ascorbate peroxidase (APX) )activities were investigated
during 12 h treatment. The result indicated, the sulfate(10 mmol - L' )which exerts higher concentration could suppress the plant root absorp—
tion and accumulation of Cu, but could promote the transportation and accumulation of Cu to shoots. This research still indicated, 0~3 hours
when Cu is treated, the sulfate could facilitate the improvement of the content of AsA, and no significant difference was observed between two
sulfate concentration treatments. Furthermore, sulfate could activate antioxidative enzymes and reduce toxic effect by Cu stress. In detail, the
higher sulfate concentration could more rapidly induce to the increase of DHAR and APX activity than lower sulfate concentration. However,
the sulfate or Cu of different concentrations impact on content of chlorophyll was not obvious. All experiment results suggested that sulfate
could effectively reduce copper toxicity to seedlings.

Keywords:rice seedling; S; Cu; chlorophyll; anti—oxidative reaction
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Table 1 Copper concentrations in leaves of rice as affected by different sulfate and copper concentrations in solution (mg+g™ DW)

0.16 pmol +L™(Cu)

100 pmol - L'(Cu)

1 mmol-L"(Cu)

QL 1 mmol-L7'(S) 10 mmol - L7'(S) 1 mmol-L7(S) 10 mmol - L7'(S) 1 mmol-L7(S) 10 mmol - L7(S)
0 0.19 0.24 0.14 0.14 0.18 0.19
3 0.41 0.70 0.77 0.98 0.71 0.70
6 0.46 0.87 0.78 1.07 1.18 1.01
9 0.47 0.90 0.78 1.48 1.27 1.69
12 0.76 0.91 0.84 1.63 1.40 241
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Table 2 Copper concentrations in roots of rice as affected by different sulfate and copper concentrations in solution(mg-g™ DW )

5527 545 6 1)

0.16 pmol - L'(Cu) 100 pmol-L'(Cu) 1 mmol+L'(Cu)

R 1 mmol - LY(S) 10 mmol-L7'(S) 1 mmol - L7Y(S) 10 mmol-L7'(S) 1 mmol - L7'(S) 10 mmol-L7(S)
0 2.27 2.14 1.98 2.03 244 2.75
3 3.61 3.03 19.01 18.10 56.96 5591
6 4.05 3.48 26.73 26.97 68.37 66.75
9 4.41 4.55 34.33 30.04 77.13 76.50
12 4.67 4.58 38.13 33.35 116.53 104.65
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Figure 1 Effect of sulfate and copper concentrations on the contents of the chlorophyll in rice leaves
(a)0.16 pmol+L" Cu, (b)100 wmol L. ! Cu, (¢ )1 mmol L™ Cu
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Figure 2 Effect of sulfate and copper concentrations on the contents of ascorbate acid in rice leaves

(a)0.16 pmol+L™" Cu, (b)100 pmol L ™! Cu, (¢ )1 mmol L™ Cu
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Figure 3 Effect of sulfate and copper concentrations on the contents of DHAR activities in rice leaves
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Figure 4 Effect of sulfate and copper concentrations on the contents of APX activities in rice leaves

(a)0.16 pmol+L™" Cu, (b)100 pmol L™ Cu, (¢ )1 mmol - L™ Cu
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