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Context / Synthetic description of the project

UV-C radiation, although naturally absent at the Earth’s surface, is increasingly investigated
in viticulture as a sustainable physical elicitor due to its high biological activity. In grapevines,
UV-C exposure triggers oxidative signaling and defense-related responses that modulate
secondary metabolism, resulting in changes in berry composition, including enhanced
accumulation of phenolic compounds with positive implications for grape quality and
antioxidant potential. Increased resistance against major fungal pathogens such as
Plasmopara viticola (downy mildew) and Erysiphe necator (powdery mildew) has been also
reported. Furthermore, UV-C treatments may affect leaf gas exchange regulation and plant
water-use strategies.

To enhance oxidative pressure and improve treatment efficacy, in this project, UV-C
applications will be combined with hydrogen peroxide, acting as a complementary oxidative
agent capable of amplifying stress signalling and defence responses. The effectiveness of
UV-C will be evaluated through experiments conducted both in controlled environments and
in vineyard conditions. This integrated approach will allow the assessment of physiological
responses, IWUE modulation, berry quality traits, and disease incidence across different
UV-C doses and application timings. The outcomes of this study will contribute to defining
optimized UV-C-based strategies for improving grape quality, enhancing plant tolerance to
climate change, and supporting sustainable disease management in viticulture.
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