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ABSTRACT

Climate change is increasing the frequency and severity of 
heat waves, posing a major challenge to grapevine cultivation 
across Europe. Therefore, the development of tolerant 
genotypes may represent a viable strategy to enhance the 
sustainability of viticulture.
In this context, a segregating population (Rhine Riesling × 
Cabernet Sauvignon) has been evaluated at the experimental 
fields of Fondazione Edmund Mach. Phenotyping of key 
physiological traits associated with heat stress responses was 
carried out, including stomatal conductance (gs), chlorophyll 
fluorescence (Fv/Fm and non-photochemical quenching, 
NPQ), leaf temperature, and environmental drivers such as 
ambient radiation (PAR) and vapor pressure deficit (VPD).
Proximal measurements were conducted using a LI-COR 
LI-600 porometer on both sides of the vine rows and at 
different times of the day to capture side-specific and diurnal 
variability in plant physiological responses to combined heat 
and radiative stress.
Preliminary analyses revealed consistent relationships 
among environmental variables and plant physiological 
responses; gs showed significant correlations with PAR and 
VPD, while leaf temperature was related to both radiation 

levels and stomatal behavior. These results highlight 
the interaction between atmospheric demand, stomatal 
regulation, and leaf thermal dynamics under field conditions. 
Thermal imagery of the vineyard canopy was reconstructed 
from UAV flights and will be integrated with proximal 
physiological measurements to evaluate the potential of 
canopy temperature as a proxy for vine physiological status. 
Additionally, NPQ was evaluated and compared with the 
relative reduction of Fv/Fm under heat stress conditions, 
allowing the estimation of genotypic performance using 
BLUP values. The associated standard deviation across 
years (2021–2023) was considered to assess the stability of 
genotypic responses over time.
This approach led to the identification of contrasting 
genotypes that will be used in further experiments under 
controlled conditions, aiming to improve our understanding 
of heat resilience mechanisms. These phenotypic evaluations 
are designed to complement QTL identification studies 
associated with heat stress tolerance, contributing to the 
development of scalable phenotyping strategies applicable 
both to vineyard management and grapevine breeding.
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