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PVC Microplastics Disrupt the Root Architecture of
Peanuts and Induce Oxidative Stress
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College of Coastal Agriculture, Guangdong Ocean University, Department of Agronomy, Zhanjiang, Guangdong

Abstract: PVC microplastic stress significantly inhibited peanut growth in a dose-dependent manner with increasing
concentration. Compared with the control, the fresh weight of the aboveground part decreased by 61.96% (P <
0.001) and the fresh weight of the roots decreased by 63.43% (P < 0.001) at the 8g/L treatment. The root system
configuration was significantly disrupted, with the number of root tips decreasing by 45.42% (P < 0.001) and the
total root length decreasing by 56.85% (P < 0.001). However, the average root diameter adaptively increased by
14.29% and 10.55% at 2g/L and 4g/L, respectively (P < 0.05). PVC microplastics significantly induced oxidative
stress, with the MDA content in the roots reaching a peak at 4g/L, increasing by 130.89% compared to the control (P
<0.001). The antioxidant defense system was activated, with the POD activity in the roots increasing by 80.08% at
6g/L compared to the control (P <0.001), and the POD activity in the leaves increasing by 132.43% (P <0.001). The
SOD activity continuously increased with the concentration, while the APX activity in the roots sharply declined

after reaching a peak at 4g/L, while maintaining a high activity in the leaves. PVC microplastics mainly inhibited
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peanut growth through three pathways: disrupting root system development, reducing root vitality, and inducing

oxidative stress, with 4-6g/L being the critical stress threshold concentration. The results of this study provide a

scientific basis for clarifying the toxic mechanism of PVC microplastics on leguminous crops and for the prevention

and control of microplastic pollution in farmland.
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MnCl, * 4H,0 1.81mg/L, ZnSO, * 7H,0 0.22mg/L,
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Physiological responses of peanut seedlings to PVC microplastic stress

(Values are means, n=3; * P
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Figure 7 Four-Stage Cascade Model of PVC Microplastic Toxicity in Peanut
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