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Interactive effects of selenite and arsenite on physiological characteristics and accumulation of arsenic and sele—
nium in rice seedlings
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Abstract : Understanding the interactive effects of selenium and arsenic on rice growth and accumulation of arsenic and selenium in rice is of

great significance in developing techniques to reduce arsenic and to increase selenium in rice. A hydroponic experiment was conducted to

study the interactive effects of selenite and arsenite on the fresh weight of seedlings, antioxidant defense system, and the arsenic and seleni—
um contents of rice, and the results showed that low levels of arsenite (5 pmol - L") and selenite( <5 wmol+L™) had a synergistic promotion

effect on the growth of seedlings. High selenium (10 wmol +L™") antagonized the growth inhibition by high arsenic level (25 wmol+L™"). An—
tagonistic effects on the translocation and accumulation of arsenic and selenium in shoots were also found, except for the increase of seleni—
um accumulation at low arsenic levels. High levels of arsenite significantly increased the activities of superoxide dismutase (SOD) and per—

oxidase( POD ) and the contents of glutathione( GSH ), non—protein thiols(NPT), and phytochelatins(PCs ) in rice seedlings, and the malon—

dialdehyde (MDA ) content was 1.71~1.87 times as high as in the control. In addition, combined treatment of arsenite and selenite had a

synergistic effect of increasing glutathione peroxidase (GPx) activity in the seedlings. The results showed that under high arsenite condi—
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tions, high selenium treatment increased both GPx activity and the contents of NPT and PCs in roots, which alleviated the toxicity induced

by high arsenite stress. It is concluded that the optimum concentration of selenium can promote plant growth, reduce arsenic content, and in—

crease selenium content under arsenic stress conditions.

Keywords: rice; selenium; arsenic; antioxidant defense system; thiol compounds; interactive effect
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