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In recent decades, the global population has rapidly increased, resulting in an increasing demand for food. However, due to enhanced technogenic and industrial activities, the cultivable land area is either decreasing or becoming polluted with toxic elements that hamper sustainable crop production and impose a threat to food security. To achieve the goal of zero hunger, it is necessary to change conventional approaches to remediating or restoring degraded soil. Nanomaterials are a fast-expanding group of materials with a wide array of properties and have shown promising results in soil health and crop improvement. However, their application at polluted sites still needs to be intensively explored. This Special Issue on nano-bioremediation approaches for degraded soils and sustainable crop production aims to combine related research to explore the realistic implementation of nano-enhanced remediation and sustainable crop production. A total of seven scientific articles, including five reviews and two research papers, have been published in this issue on the mitigation of abiotic stresses and impacts of climate change to ensure sustainable food security [1], the use of biopolymeric nanopesticides to control insect-pest [2], the use of nano-fertilizers to improve nutrient use efficiency [3], bioimaging approaches to monitoring crop growth [4], the restoration of polluted soils [5], degrading dyes and other soil pollutants [6] and the remediation of wastewater using green nano-based approaches [7]. These experimental findings found that the use of immobilized microbial cells and biogenic nanomaterials, especially in the bioreactor system, could remediate contaminated industrial effluents in a cost-effective way. Furthermore, the integration of IoT, AI, 5G communication, and nanomaterials could resolve the global concern of drinking water scarcity. The nanoscale regulation process supports the adsorption and deterioration of pollutants and could absorb/adsorb a large variety of contaminants and catalyze reactions; this remediation process reduces the accumulation of pollutants while limiting their spread from one medium to another. Combining nanomaterials with phytoremediation and bioremediation methods showed promising results in the eco-friendly decontamination of polluted soils. However, most of the available research on nano-enhanced remediation is either limited to laboratory conditions or based on computational modelling. Thus, further results are required for the successful implementation of these approaches/methods. The use of nano-fertilizers or nano-enhanced products in agriculture undoubtedly improves soil health and enhances the plant growth performance. However, long-term experimental results are still required and the fate of nanomaterials in agriculture has not been well explored. Safety regulations must be followed before using nano-enhanced products in agriculture or remediation programs. Emphasis should be placed on the use of green or biogenic nanotechnology.
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