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About this book

This handbook provides a comprehensive overview of the application of nanotechnology in agricultural
sectors to boost sustainable agriculture with the use of these modern age nanomaterials and nanodevices
that are empowering to attain maximum output from limited resources. The application of
nanotechnology includes, enhancing plant growth and protection through the use of nanoparticles, the
management of plant diseases and pest management through nano herbicides nanofungicides,
nano/smart fertilizers for controlled and target release of nutrients, food processing and preservation
with polymers nanocomposites. Further, in agriculture sectors nanosensors seem to be a promising tool
for detection of fertilizers, herbicides, pesticides, and insecticides as well as pathogens, moisture, soil pH,
soil contaminants, contaminants, and other parameters to improve crop health and sustainability.
Moreover, nanosensors have also a significant role in precision agriculture activity, satellite farming or
site-specific crop plants management in terms of detecting, calculating, and responding to inter and
intra-field variability of crop plants. This handbook summarizes the recent findings, in-

depth discussions and a wide range applications associated with smart nano research and technology for
overall agricultural sectors and represents an indispensable reference for nano-based professionals,
academic researchers, and upper level of students.
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Abstract

Nanofertilizers, as an efficient alternative to traditional fertilizers, have transformed the agricultural
scenario by demonstrating precise, targeted, and controlled delivery of nutrients to the crops. Such
efficiency has boosted sustainability through reduced nutrient losses and contamination in the
environment. These attributes have arisen due to their specific features, such as enhanced nutrient
absorption efficiency, due to high surface area-to-volume ratio, better reactivity with reduced leaching,
and tendency to interact at cellular and molecular levels, which ultimately culminate in enhanced plant
growth. Moreover, these have a minimal ecological footprint and contribute substantially to the
improvement of soil fertility through their customized nutrient availability approach. Though a
revolutionary step in sustainable agriculture, the application and utility of nanofertilizers still face
regulatory hurdles, a lack of proper frameworks for large-scale production, and substantial knowledge,
hindering their extensive usage. This chapter, which deals with nanofertilizers, their classifications,
mechanism of action, applications, and limitations, is therefore an attempt to enlighten readers about the
innovative and sustainable approach to utilizing nanofertilizers in agriculture for efficient farming

practices that cater to growing food demands.
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