Gamma irradiation along the agri-food chain: from crop protection to food preservation
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Insect pests cause economic losses estimated at more than USD 70 billion worldwide each year [1],
while global food waste reached approximately 1.05 billion tons in 2022 [2]. Addressing these
challenges requires innovative strategies capable of reducing the environmental impact of agriculture
while enhancing the sustainability of the agri-food supply chain. In this context, ionizing gamma
radiation represents a well-established technology that can be applied throughout the agri-food supply
chain: during crop production, through the Sterile Insect Technique (SIT) for insect pest management,
and in the post-harvest stage, through food irradiation to extend shelf-life and reduce losses caused by
spoilage and microbial contamination.

Recognized by the FAO and the IAEA as one of the most promising autocidal pest control strategies,
SIT is based on the sterilization of male insects by gamma irradiation followed by their release into the
target area. Mating between sterile males and wild females prevents the production of viable offspring,
resulting in the progressive suppression of pest populations without the use of chemical pesticides and
with no adverse effects on non-target organisms [3]. This contribution will present the research activities
carried out at the Calliope gamma irradiation facility of the ENEA Casaccia Research Centre (Rome,
Italy) [4], with particular emphasis on studies conducted on Bagrada hilaris, an invasive species
responsible for severe damage to caper crops.

The presentation will also highlight selected applications of gamma irradiation in the food sector, with
a particular focus on shelf-life extension and microbial decontamination [5].

Overall, this contribution demonstrates the potential of ionizing gamma radiation to support the

sustainability of the agri-food supply chain by integrating crop protection and food preservation.
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