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Effects of Low-density Polyethylene Microplastics on the Growth and Physmlogy

Characteristics of Ipomoea aquatica Forsk: fa Y 4 ¥

ZHOV Ylng1 o JIANC Wen- llngl 2 LIU Xun-yue’, ZHU }}ao d - , TANG Rong-gui'*; ZHANC Hai- bg, GAT Yan jiang'? -
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University, Hangzhou 311300 China; 3. College of Advanced” i\gnr’uhural SCan(‘é‘% Zhejiang A&F Unl»er@lty','"Hangzhou 311:‘300 China)

Abstract Ml(roplasm pol]uhon in soil and its toxmologleql effects h,d\e dlfracted increasing attention fromyresearchers, but the mechanisms of microplastics dffectlng crop
gromh,und ph\ siology remain unclear., A pot experiment was condutted to evalualt} the i impacts of various mass concentrations (0%340.2%, 5%, and 10% ) of low-density
polyeth 1y ene mlcroplastx% (LDPE: MP@) on the germination-tate, pha[‘Osyntl'r(-‘hc p_Lgmenl content, biomass, antioxidant enzyme activity, soluble protein, and soluble sugar
content offwater spmd(h (Upomoea aquatica Forsk). The results showed that LDPE MPs significantly inhibited (P <0.05) the seed vigor of water spinach, and the inhibitory
effect incredsed with increasing concentration of LDPE MPs. However, the 5% LDPE MPs significantly promoted the aboveground biomass of water spinach. The 0.2% and
10% LDPE MPs significantly improved the superoxide dismutase (SOD) activity and catalase ( CAT) and peroxidase (POD) activities, respectively. Further,
malondialdehyde (MDA) content decreased with increasing concentration of LDPE MPs, and the reductions reached 15. 53%-27.39% in comparison to that in the control.
The LDPE MPs also significantly increased the soluble sugar content of water spinach leaves. In summary, LDPE MPs could inhibit the seed vigor and promote hiomass
accumulation in water spinach. Water spinach could relieve the oxidative stress caused by LDPE MPs by regulating antioxidant enzyme activity and soluble protein content.
Therefore, this study may provide basic information for assessing the influences of microplastics on vegetables.

Key words; microplastics; water spinach ( [pomoea aquatica Forsk) ; seed germination; growth; antioxidant enzymes
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Table 1  Seed vigor of water spinach
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Fig. 4 Soluble protein and soluble sugar content in leaves of water spinach
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