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Effects of microplastics polyethylene on seed germination and seedling

growth of cultivated radish(Raphanus sativus)
CHEN Yi, TAN Mengqi, ZHOU Yu, WANG Yichao, ZHANG Jialiang

(Hubei Key Laboratory of Economic Forest Germplasm Improvement and Resources Comprehensive Utilization/Hubei Collaborative In-
novation Center for the Characteristic Resources Exploitation of Dabie Mountains/Huanggang Normal University, Huanggang 438000,
Hubei, China)

Abstract: To investigate the potential hazards of polyethylene (PE) microplastics on vegetables, the effects of polyethyl-
ene microplastics with different particle sizes (0.013 mm powder and 3.50 mm particle) and concentrations (0.5%, 1.0%,
1.5%, 2.0%, 2.5% , w) on radish seed germination were investigated, using soil without PE microplastics as the control
(CK). Separately, the impacts of soil containing 1.5% PE powder and soil containing 1.5% PE particle on radish seedling
growth were studied. The results revealed that compared with CK, both PE powder and PE particle significantly delayed
radish germination , with 0.5% PE powder showing the most significant delaying effect , though neither treatment signifi-
cantly affected germination rates. Compared with CK, both PE forms significantly delayed the second true leaf emergenc-
ing time and reduced true leaves number of seedlings. Additionally, both treatments significantly decreased the maximum
leaf length of seedlings, while PE powder treatment significantly promoted root elongation of radish seedlings. Further-
more, both PE powder and PE particle treatments significantly reduced the leaf biomass (0.08, 0.10 g), total biomass
(0.07, 0.10 g), and shoot-root ratio of seedlings. In summary, this study demonstrates that both PE powder and particle
significantly delay radish seed germination and inhibit seedling growth, with the suppression of leaf development (the
emergence of true leaves was delayed, while their numbers,and biomass were reduced)being the most prominent manifes-
tation of growth inhibition. PE exhibits time- dependent cumulative effects and organ- specific inhibition on seedling
growth.
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Fig. 2 Effects of PE microplastics on the germination rate of radish seeds
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