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Short abstract (max 250 words)

The possibility of using nanoparticles as fertilizer for improving the agricultural production has attracted great
scientific interest, considering the growing global food demands [1]. In particular, nano-sized metal oxides
represent promising materials for nano-fertilization, demonstrating enhanced uptake efficacy compared to their
bulk counterpart, also thanks to the high surface-to-volume-ratio [2]. A proper design of nano-fertilizers is
crucial to ensure the effective and controlled release of the micronutrients for the plants. Recently, the
realization of hybrid nanocomposites based on metal oxide nanoparticles encapsulated on biopolymeric shell
has been proposed as an innovative and sustainable approach for nanoscale fertilizer [2]. On the other hand,
regarding the production of metal oxides nanostructures, the scientific community is interested in reliable and
environmentally friendly approaches. In particular, in the green synthesis chemical reducing agents and
stabilizers are replaced by proteins, vitamins, alkaloids, carbohydrates, and antioxidants obtained from living
organisms and plants [3]. The aim of this work is to attain the green synthesis of iron oxide nanoparticles
employing an aqueous extract of Aloe vera leaves. The activity is in the framework of the development of
fully-clean nanocomposite based on iron oxide as nanoscale fertilizer. Iron is an essential nutrient for plant
growth and nanosized-iron oxide may be an effective fertilizer with a more efficient absorption by plants roots
and leaves [4]. The green-synthesized nanoparticles were characterized by scanning and transmission electron
microscopies (SEM and TEM), energy-dispersive X-ray (EDX) and Raman spectroscopies, X-ray diffraction
(XRD) analysis.
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