Nanopesticide –A new material for modern agriculture
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At present the World is facing the over use of pesticides has led to serious pollution and health issues. Nanomaterials provide high performance and solve these issues. Food security in all countries will be at great danger unless, and until, we develop and apply the best agricultural practices. Profits of nanotechnology in agriculture have drawn attention in the recommendations of Nanofertilizers and Nanopesticides.Nanopesticdes are plant safeguard materials and will reduce environmental pollution.Nanopesticides increases the efficacy, durability and reduction in the amount of active constituent. The potential applications of nanotechnology in pesticides are quick decomposition in soil or plant, apparent solubility, targeted delivery, and controlled release. These pesticides can be achieved by converting in to nanospheres, nanocapsules, nanoemulsions, Nanosdispersions etc. At present three categories of nanopesticides are considered namely nanoformulation, altering the kinetics of pesticides and nanopesticide complex.The important characteristic of nanopesticdes is the stability in soil, water and ecotoxicity.For nanopesticdes dissipation, distribution behavior and uptake in to biota are dependent on concentration of the pesticides.Nanopesticide formulation aims to increase solubility of poorly water soluble compounds and to release the pesticide in slow or targeted manner. The other benefits are using lesser quantity; minimize spray applied surface related diseases, preventing premature degradation and controlling the cost. Polymer based formulations provide the pesticide improved safety in presence of any ingestion species. The primary objective of polymer based formulation is the control release of pesticide to the target area. Broadly there are two types of polymer based formulations namely polymeric nanospheres and nanocapsules. The distribution of active ingredient is not specified in nanospheres, whereas in nanocapsules a core-shell structure is specified and acts as a reservoir dissolved in polar or non-polar solvent.In 2011, the EPA approved the first nanosilver pesticide, AGS-20; with approval conditioned upon further testing of effects on humans, animals and the environment.  AGS-20 is an antimicrobial designed for use in clothing. Few Nanopesticides like Nanomancozeb, Nanotricyclazole, Nanocarbendazim, Nanocartaphydrochloride etc  are reported and their bioactivity studies are shown better results. Farmers can apply the encapsulated pesticide less often rather in high concentrated form. Less extent of work reported about nanocapsules for controlled release. Less extent of work reported in peer-reviewed literature. In general polymeric nanoparticles served as controlled release carriers and reservoir. Therefore it is clear that nanotechnology in agriculture finds varied advantages to reduce the over use of agrochemicals and its impact on human and environmental health.
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