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Impact of titanium dioxide nanoparticles on cadmium uptake in maize seedlings and its phytotoxicity

ZHENG Zeqi, LI Jiantao, WU Jiani, LIAN Jiapan, SHI Ruiying, LIU Weitao™

(Key Laboratory of Pollution Processes and Environmental Criteria, Ministry of Education/Tianjin Engineering Center of Environmental
Diagnosis and Contamination Remediation, College of Environmental Science and Engineering, Nankai University, Tianjin 300350, China)
Abstract: To study the effects of titanium dioxide nanoparticles (TiO, NPs) on plant toxicity, uptake, and distribution of cadmium (Cd), a
pot—culture experiment was conducted from May to July 2020. The effects of different concentrations of TiO> NPs (0, 50 mg - kg ™', and 200
mg-kg™") and Cd(0, 2, 10 mg-kg ™, and 50 mg-kg™") on growth, chlorophyll content, antioxidant enzyme activity, and Cd uptake in maize
seedlings were investigated. The results showed that the application of 200 mg - kg™ TiO, NPs significantly (P<0.05) increased the dry
weight of maize seedlings under 50 mg- kg™ Cd stress. When the Cd concentration was 50 mg- kg™, the exogenous addition of 200 mg - kg™
TiO, NPs significantly (P<0.05) enhanced chlorophyll a and b content by 42.48% and 35.55%, respectively. Under the co—exposure of Cd
and TiO, NPs, with the increase in TiO. NPs concentration, the activities of SOD, APX, and POD gradually increased. When the
concentration of Cd was 10 mg- kg™, treatment with 50 mg- kg™ TiO, NPs significantly increased the translocation factor and the extraction
amount of Cd. The results show that TiO, NPs could be used to enhance the phytoremediation of Cd—contaminated soil.

Keywords : metal nanoparticles; cadmium; maize; phytotoxicity; phytoremediation
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Figure 1 Soil culture experiment
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Figure 2 Plant height(A) ,root length(B) , fresh weight(C) and dry weight(D) of maize under different treatments
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Figure 5 Cd content in shoots(A) and roots(B) , translocation factor(C) and Cd extraction quantity(D) of maize seedlings under

different treatments
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