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Abstract: Agriculture places extreme pressure on the environment and increasing the sustainability 
of agriculture is one of societies greatest challenges. The past 20 years of environmental 
nanotechnology has provided significant understanding of the environmental fate, behavior, and 
toxicity potential of both engineered and natural nanomaterials. This improved understanding is 
now enabling the development of safe and sustainable nano-enabled agritech approaches to 
improving the resilience and productivity of crop plants. These include the ability to precisely 
deliver nutrients and plant protection products to crops, approaches for delivering plant protection 
agents in response to environmental stressors like heat, making plants more resistant to disease 
through enhanced nutrition, and enabling plant to sense their environments and communicate their 
nutrition and stress status to growers. Design rules for delivering nanomaterials in plants and the 
mechanisms behind observed nano-specific behaviors are just beginning to emerge. Elucidating 
these behaviors will enable rational design of nano-enabled products to transform the way crops are 
cultivated and managed, vastly improving the sustainability of agriculture
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