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Application of nanoparticles in controlling the phytopathogenic fungi and improving
fungicide’s performances
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Fig. 1. Nanomaterials as protectants or carriers to provide crop protection. This schematic shows different
nanomaterials as either protectants or carriers for actives such as insecticides, fungicides, herbicides, or RNA-
interference molecules, targeting a wide range of pests and pathogens. It also highlights the potential benefits of
nanomaterial applications, such as improved shelf-life, target site-specific uptake, and increased solubility, while
decreasing soil leaching and toxicity (Worrall ez al., 2018).
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ABSTRACT

Annually, 20-40% of agricultural products are destroyed by plant pests and pathogens. Plant disease
management depends on pesticides and toxins that are potentially harmful to humans and the environment.
Nanotechnology can offer benefits to pesticides, including reduced toxicity, improved reliability and durability
and increased solubility in pesticides that are sparingly soluble in water. This paper examines two trends in the
use of nanoparticles in controlling of phytopathogenic fungi: nanoparticles as protectors independently or as
nanocarriers for fungicides. Despite the many potential benefits of nanoparticles, few nanoparticle-based
products have been commercialized for agricultural applications. The lack of commercial applications can be
explained by several factors, including the insufficient number of field studies and the lack of attention to the
pest-host system. In other industries, nanotechnology has advanced rapidly, and it seems that the only way to
continue advancing nanotechnology applications in agriculture is to understand the fundamental research
questions and find scientific gaps for the rational and easy development of commercial nanoproducts.
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