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Agriculture environmental pressure (percentage of impact) 

modified from: Springmann et al. 2018. Nature 562, 519–525
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NANOTECHNOLOGY



modified from: Lowry et al., 2019. Nature Nanotechnol 14, 6, 541–553
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Nanofertilizers_Soil application

Usman et al. 2020. Sci Tot Environ 721, 137778
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Nanofertilizers_Foliar application
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Kottegoda et al. 2017. ACS Nano, 11, 1214−1221.

Urea-Hydroxyapatite Nanohybrids for Slow Release of Nitrogen

Field trial - Oryza sativa
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Micronutrient Nanofertilizer

Raliya et al. 2015. Metallomics 7, 1584-1594
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Sun et al. 2018. Chemosphere 152, 81-91 

Mesoporous silica nanoparticles - MSNs

enhance seedling growth and photosynthesis 

in wheat and lupin

Nanomaterial enhanced fertilizers

● MSNs uptake/accumulation in different plant fractions

● MSNs stimulated photosynthesis and plant growth
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Kabiri et al. 2017. ACS Appl. Mater. Interfaces 9, 49, 43325-43335
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Social acceptance?

Environmental

footprint?

Economic viability?

Scalability?

Kah et al. 2018.  Nat Nanotechnol. 13, 8, 677–684

Nanofertilizers_Research needs Other key drivers



● Nanofertilizers have a very interesting potentially but very limited published performance 

data at the field scale, so far. More field studies needed. 

● Most of current studies report on the properties of laboratory nanoformulations and not 

necessarily commercial products; 

● Needed implementation of Safe-by-Design for nanomaterial development and safe 

innovation. Environmental implications! 

● EFSA Journal 2018, 16, 5327: Guidance on risk assessment of the application of 

nanoscience and nanotechnologies in the food and feed chain: Part 1, human and animal 

health. Expected part 2, Agriculture?

Take-home messages
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