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Plants face various abiotic stresses, like drought and salinity,

which can hinder growth and development. Nanopriming, a

seed treatment technique using nanoparticles, can enhance

plant tolerance to these stresses. Nanoparticles influence

plant responses by regulating ROS levels and phytohormone

signaling, improving seed germination, growth, and overall

plant resilience. However, high costs and potential

environmental impacts limit widespread use. Future research

should explore innovative approaches to improve the

efficacy and sustainability of nanopriming.

Abiotic Stress Signaling Pathways in Plants

Nanopriming is a seed treatment technique using nanoparticles to enhance plant

tolerance to abiotic stresses. Nanoparticles influence plant responses by regulating

ROS levels and phytohormone signaling, improving germination, growth, and

overall resilience. However, high costs and potential environmental impacts limit

widespread use. Future research should explore innovative approaches to improve

efficacy and sustainability. Nano-priming, a seed treatment technique using

nanoparticles, has shown promise in enhancing plant tolerance to various abiotic

stresses. Nanoparticles like silver, carbon nanotubes, and titanium dioxide can

improve drought tolerance, heavy metal stress resistance, and overall plant growth.

They achieve this by modulating ROS homeostasis, activating hormonal pathways,

and enhancing antioxidant activity. However, further research is needed to optimize

nanoparticle application and ensure their safe and effective use in agriculture.
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Nano-priming: a potential solution for 

sustainable agriculture

Future research: optimize nanoparticle 

use and assess environmental impact

Conclusion and Future 

Perspectives

Lee, J. H., & Kasote, D. M. (2024). Nano-Priming for Inducing Salinity Tolerance, Disease Resistance,

Yield Attributes, and Alleviating Heavy Metal Toxicity in Plants. Plants, 13(3), 446.

Ghosh, N., Dey, S., Guha, T., Paul, S., & Kundu, R. (2024). Recent advances in nano-priming induced plant

growth promotion and environmental stress tolerance. The Nucleus, 1-22.

Imtiaz, H., Shiraz, M., Mir, A. R., Siddiqui, H., & Hayat, S. (2023). Nano-priming techniques for plant

physio-biochemistry and stress tolerance. Journal of Plant Growth Regulation, 42(11), 6870-6890.

Yadav, N., Bora, S., Devi, B., Upadhyay, C., & Singh, P. (2024). Nanoparticle-Mediated Defense Priming:

A Review of Strategies for Enhancing Plant Resilience Against Biotic and Abiotic Stresses. Plant

Physiology and Biochemistry, 108796.

References

Introduction

Nano

priming 

Nanopriming, a seed treatment method using nanoparticles,

can enhance plant tolerance to stresses like salinity and

drought. Nanoparticles influence plant responses by regulating

ROS levels and phytohormone signaling. This can improve

seed germination, growth, and overall plant resilience.

However, high costs and potential environmental impacts

hinder widespread use. Future research should explore

innovative approaches, such as integrating beneficial

endophytes, to improve the efficacy and sustainability of

nanopriming.
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