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Effects of zinc oxide nanoparticles on germination and seedling growth of two vegetables

LIN Mao—hong', SHEN Mei-mei*, WU Jia—ni’, CHEN Hui-ling’, XU Yi-meng’, LIU Wei-tao™

(1.Foshan Environmental Protection Investment Limited Company, Foshan 528051, China; 2.Key Laboratory of Pollution Processes and
Environmental Criteria, Ministry of Education/Tianjin Key Laboratory of Environmental Technology for Complex Trans—Media Pollution,
College of Environmental Science and Engineering, Nankai University, Tianjin 300350, China)

Abstract: To study the effects of metal-based nanoparticles on the germination and growth of vegetable seeds, an experiment was
conducted in July 2017 to explore the effects of different zinc oxide nanoparticles (ZnO NPs) and zinc sulfate (ZnSO.) treatments (0, 50,
100, 200, 500, 700, and 1 000 mg-L™") on germination performance and seedling growth of Raphanus sativus L. and Brassica chinensis L.
Results showed no significant difference in the germination rate between the two vegetable crops under different ZnO NPs and ZnSO.
treatments ( P>0.05) when compared with the control; while the biomass of both vegetables was inhibited. ZnO NPs and ZnSQy inhibited the
root length of both vegetables more than their shoot length. The inhibition rate of ZnO NPs on root elongation of both vegetables was greater
than that of ZnSO., while it increased with an increase in treatment concentration, reaching up to 98% at 1 000 mg L™'. However, ZnSO.
inhibited shoot growth of both vegetables much more than ZnO NPs. The results revealed that although ZnO NPs and ZnSO, had no
significant effect on the germination of both vegetables, they both inhibited the root length and shoot length to some extent.

Keywords : nano—Zn0; Raphanus sativus L.; Brassica chinensis L.; seed germination; seedling growth
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Figure 1 Transmission electron microscope(A) and X-ray diffraction pattern(B) of ZnO NPs
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Figure 2 Germination percentage of Raphanus sativus(A) and Brassica chinensis(B) under different treatments
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Figure 3 Fresh weight of Raphanus sativus(A) and Brassica chinensis(B) under different treatments
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Figure 4 Shoot morphology of Raphanus sativus(A) and Brassica chinensis(B) under different treatments
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Figure 5 Shoot and root length of Raphanus sativus(A,C) and Brassica chinensis(B,D) under different treatments
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Figure 6 Inhibition rates of root and shoot length of Raphanus sativus(A) and Brassica chinensis(B) under different treatments
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