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Phytotoxicity of Copper Oxide Nanoparticles to Metabolic Activity in the Roots

of Rice

WANG Shu-ling' , ZHANG Yu-xi', LIU Han-zhu', XIN Hua'”

(1. College of Life Sciences, Qingdao Agricultural University, Qingdao 266109, China; 2. University Key Laboratory of Plant
Biotechnology in Shandong Province , Qingdao 266109, China)

Abstract: To study the toxicity of copper oxide nanoparticles (CuO NPs) on plant growth, the physiological and biochemical activities
of rice (Oryza sativa L. ) seedlings were detected under different kinds of treatments ( CuO NPs suspension, CuO BPs suspension and
CuSO, -5H, 0 solution) , using distilled water (d H,0) culture as contrast. The results showed that the response of rice roots to four
treatments was very different. After treated with CuO NPs suspension, the rice roots were seriously damaged, the root activity obviously
decreased, the MDA and H,0, content rose, and the activity of SOD and POD apparently increased. The effect of different treatments
on rice roots followed the order of CuO NPs > CuSO, -5H,0 > CuO BPs >d H,0. The results demonstrated that CuO NPs had a serious
effect on the root growth of rice, the toxicity of nanoparticles on rice root was not only caused by the release of Cu ion, the particles also
played an important role, and that oxidative damage might be one of the main toxic mechanisms of copper oxide nanoparticles.

Key words : copper oxide nanoparticles; rice; root; metabolism; toxicity
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Fig. 1 Morphological observation of rice root activity
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Fig. 2 Dynamic detection of dead cells in root tips of rice
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Fig. 3  Time-dependent change of rice root activity

with different treatments
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