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Nano Fer t i l i ze r  for  

Susta i nabl e  Agr i cul tur e

Nitrogen use efficiency in agriculture continues to fall below 50%. Relentless drive 

to achieve targeted crop yields has resulted in excessive application of 

Nitrogen,  highlighting a pressing global economic and environmental concern.

Nano fertilizers (NF) are considered one of the most

promising engineered materials
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Manufacturing process of 

conventional fertilizers is highly 
energy-intensive. These plants 

emit significant amounts of 

aerosols, leading to pollution 
that necessitates additional 

control measures.

In comparison, the nano 
fertilizer factory is exceptionally 

clean, with zero emissions, no 

pollution, and almost zero 
discharge. 
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Promising Innovations in Nano Fertilization

Stony Brook University and 

University of Queensland are 

collaborating on a project to 

demonstrate a novel form of 

nanocellulose-enabled bio-nano 

fertilizer for agricultural applications. ​

A team of Danish scientists is 

currently endeavoring to 

encapsulate phosphorus in 

biodegradable nanoparticles, 
which can be directly absorbed by 

plants through their leaves.

Aqua-Yield® nano-liquid technology 

works as a delivery system for crop 

inputs. Aqua-Yield patented nano-

based technology enhances

plant uptake of traditional 

liquid fertilizers.
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CONCLUSION

• The economic benefit of reducing leaching and volatilization of conventional fertilizers using nano fertilizers 

is highly appealing

• The efficiency of conventional fertilizers is notably low, with nitrogenous fertilizers ranging from 20  -50%, 

phosphates ranging from 10 - 25%, and potassium ranging from 35 - 40%

• Nano fertilizers have the potential to be a disruptive technology in the agricultural sector soon. However, 

there remains uncertainty regarding the environmental fate of nanomaterials

• Policies concerning major nano fertilizers are primarily formulated in developed countries such as the USA 

and Europe. In contrast, developing countries lag in terms of policy development and implementation in this 

sector
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