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A novel insight into the manganese-doped irrigation practice on mung bean seedlings
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Today, agriculture accounts for approximately 70% of the worldwide water consumption, and the concept of food-water nexus 
has dominated the top rank on the global food policy agenda. Due to the gradual bioaccumulation of emerging contaminants into 
freshwater bodies, and the awareness of their possible implications, the practice of wastewater irrigation has received aesthetic 
concern from the World Bank, Food and Agriculture Organization of the United Nations (FAO), and the United Nations 
Development Program (UNDP). This study aimed to contribute to a better understanding on the complex interconnection of 
manganese-contaminated water on mung bean seedlings in relations to the physical growth and physiological characteristics: 
chloroplastic pigments, proline content, lipid peroxidation and oxidative response. The elongation of roots and shoots were 
substantially inhibited as a function of manganese-concentration. Manganese supply severely affected total chlorophyll, 
chlorophyll-α, chlorophyll-β and carotenoid. The excessive accumulation of proline content and lipid peroxidation were 
detected in the treated seedlings. The activities of APX and POD have been altered with profound stimulation effects, predicting 
the heavy metal-induced oxidative stress. The current findings provide a brief insight into the interruption of heavy metal-
contaminated wastewater irrigation practice on the physical, chemical, and biological behaviour of the mung bean seedlings, 
and its possible future health risk estimates. The health threats associated with the cross-contamination of anthropogenic 
pollutants in the food crops are expected to be exacerbated on a larger scale by the bio-accumulation of emerging chemical 
products, and heavily polluted water supply from the unregulated dumping of household and industrial effluents. 
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