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Introduction
Nanotechnology is a new and promising area of research having 

particles with improved properties of size and morphology than the 
bulk substances. Nanoparticles have their size in the range of 1-100nm 
which increases the surface area of the particles and this increase in 
surface area thus enhances the biological activity of the nanoparticles. 
Although there are many measures involved in the synthesis of the 
nanoparticles, there is an vital need to develop a cost effective , non 
toxic and eco-friendly method corresponding to high yields. These 
nanomaterials are economical and therefore act as bio-nano factories 
which provide an additional benefit of being used in lesser quantities. 
These materials have role in enhancement of agricultural productivity 
involving nanoporous materials for slow release and efficient 
dosage of pesticides and fertilizers leading to pest management. 
Nanoparticles have distinct properties whether it be physical, chemical 
and biological as compared to larger particle of bulk material. It has 
been well established that the metallic nanoparticles have unique 
catalytic activity in removal of the contaminants both organic as well 
as inorganic.1 The application of nanotechnological methods in plant 
pathology is still in the early stages for various agricultural purpose 
like development of the nanoformulations of pesticides, fungicides, 
herbicides, fertilizers, insecticides etc. Efficient nano-delivery 
systems help in minimizing the highly toxic fungicides and pesticides 
used in the agricultural sector. Similarly, nanoparticles help in gene 
transfer which acts as ideal tool to grow crops and plants resistant to 
pathogens and pests.2 Nanomaterials can be used as a carrier for the 
agrochemicals or used as biopesticides or biofertilizers.

Green Synthesis of silver nanoparticles 
Silver has been used since time immemorial because of its 

various inhibitory properties against various microorganisms. 
Silver nanoparticles have been gaining attention of the researchers 
because of its distinct properties in terms of optical, antimicrobial and 
antioxidant ones. Nanoparticles can be prepared in several ways such 
as gamma irradiation, chemical reduction, photochemical methods, 
and other biological methods3 and various nanoparticles are produced 

by green synthesis using biological substances leading to high yield 
that are environment friendly and cost effective.4,5 

Silver nanoparticles (AgNPs) are synthesized using a reduction 
of aqueous Ag+ ion by various biological agents whether it be 
microbes of the plant extracts. These reactions take place at ambient 
temperature that is the room temperature and can further be monitored 
by ultraviolet-visible spectroscopy and its surface morphology 
studied by transmission electron microscopy , scanning electron 
microscopy. The elemental composition of the particles was studied 
by X-ray diffraction.5,6 Thus, silver nanoparticles came out with 
diverse applications in the agricultural sector as well as medical and 
industrial sectores.7 

Nanoparticles in agro systems 

Nanoparticles have proved to be efficient agrochemical agents in 
order to improve the crop productivity and reducing the pests. They 
have boosted the agricultural application by increasing the nutrient 
uptake by plants and also inhibiting the pathogens infecting the plants. 
Nanoparticles act as ‘magic bullets’ serving as herbicides, pesticides 
and fertilizers etc. Nanoparticles penetrate the cuticle and tissues of 
the plants very well thus allowing their slow and effective release to 
the target area.

 Silver Nanoparticles as nanopesticides 

Pests are increasing threat to the agricultural sector leading to the 
decrease in crop yield and thereby reducing the quality of the crops 
too. Moreover, the synthetic pesticides applied to the soil or plants 
have negative impacts on the environment.8 The pest management 
can be done by involving nanotechnology into it. Nano-silver acts 
as an effective agent in pest management that is non toxic, safe and 
an improved tool to fight pests and moreover the silver nanoparticle 
based pesticide provides high dose of pesticides to the target plants.9 
In the green method of silver nanoparticles preparation, the biological 
agents used for their synthesis can be microbes or plants and the 
flavinoids present in the plants proves to be toxic to the plants. Thus 
the pesticidal activity of the silver nanoparticles can help a lot in the 
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Abstract

Nanotechnology is evolving as an important field of sciences due to its promising 
role in the agricultural sector. Nanotechnology is being increasingly used to improve 
crop yield and reducing the harmful agents used in crop protection. Recently silver 
nanoparticles have gained utmost attention due its uses in various areas of human 
interest whether it be agriculture, industry, medicine and human health. They are the 
most popular metallic nanoparticles and its various antimicrobial and antioxidant as 
well as anticancer properties have been reported. This mini review aims to present 
and discuss development of cost effective techniques for the synthesis and recovery 
of silver nanoparticles that have agricultural importance. Many of its applications 
in plant disease control and other aspects such as their role as nanopesticides or 
nanofertilizers have been discussed.  

Keywords: Silver Nanoparticles, nanopesticides, agrochemicals, nanoencapsulation

MOJ Biology and Medicine

Mini Review Open Access

https://creativecommons.org/licenses/by-nc/4.0/
https://crossmark.crossref.org/dialog/?doi=10.15406/mojbm.2019.04.00107&domain=pdf


Silver nanoparticles (AgNPs): as nanopesticides and nanofertilizers 20
Copyright:

©2019 Anand et al.

Citation: Anand R, Bhagat M. Silver nanoparticles (AgNPs): as nanopesticides and nanofertilizers. MOJ Biol Med. 2019;4(1):19‒20. 
DOI: 10.15406/mojbm.2019.04.00107

pest control.10 Moreover antifungal activity of the silver nanoparticles 
have also been reported and thus they can be used in treating the fungal 
pathogens of the plants.11 Sap-lam et al.,12 reported the potential of 
UV-irradiated induced silver nanoparticles in the biocontrol of pests 
such as mosquito larvae. 

Silver nanoparticles as nanofertilizers
Nowadays, large amounts of commercial fertilizers are used in the 

form of urea and nitrate etc but they have toxic effects on the plants 
and the beneficial microflora. They cause pollution too. Nano materials 
can help in this area as the they allow slow release of the agrochemical 
due to high surface area of the particles than the conventional ones. 
Silver nanoparticles have many unique properties and silver being 
a nutrient for the plants can be used to increase the nutrient uptake 
efficiency of the plants. The nano-silver provides an improved uptake 
of nutrients from the soil than the bulk one. Therefore it can have 
applications in the crop protection as well as crop protection. They can 
be used as nanofertilizers. It has been reported that silver nanoparticles 
could be used to enhance seed germination potential in many plants.4 
Nanofertilizers help in the slow and effective release of the nutrients, 
thereby preventing the nutrient losses. Absorption of nutrients by the 
plants from soil can be maximized using nanofertilizer.13–18

Conclusion 

Nanotechnology has provided solutions to many agriculture-
related problems like insect pest management as well as nutrient 
uptake efficiency etc. Nanomaterials in different forms can be used 
for efficient pest management and crop production. Biosynthesized 
silver nanoparticles (AgNPs) have proved its application in 
performing two major tasks of plant growth enhancement and plant 
disease management. Therefore, it can also be concluded that silver 
nanoparticles proves to be an efficient tool in providing green and 
eco-friendly alternatives. They have antimicrobial activity against the 
various plant pathogens and moreover help the plants in absorbing 
important nutrients from the soil.
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