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Will grapevine pathogens adapt to climate warming? Temperature reaction
norms of life-history traits in grapevine downy mildew
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Plant pathogens are a significant constraint to agriculture and are challenged, along with their
hosts, to climate changes. While the influence of climate on pathogen impacts on their hosts have
been reviewed (Garrett et al., 2006), pathogen adaptation to climatic changes is still unclear.
However, the adaptive potential of plant pathogens to abiotic conditions is one of the most
important predictors of the magnitude of climate change impact on agro-ecosystems (Garrett et
al., 2006). Despite the applied importance of studying the response of grapevine pathogens to
climate warming, we still lack experimental data on current adaptation to temperature and
pathogen’s evolutionary potential facing climate changes.

We conducted a common garden experiment using populations of the biotrophic grapevine
pathogen Plasmopara viticola collected on Chardonnay in northern and southern vineyards
showing contrasted climatic conditions. Clonal replicates of 70 genetically distinct isolates were
assessed for aggressiveness (quantitative traits of pathogenicity) at 12°C, 18°C and 24°C.

We found highly significant phenotypic plasticity to temperature of northern and southern
populations, significant genetic adaptation especially in the cold environment and significant
‘genotype X temperature’ interaction. We analysed reaction norms for a range of quantitative traits
of pathogenicity and performed a quantitative genetic analysis (Qgr vs. Fgr) to understand the
evolutionary processes underlying these results. Our findings show that grapevine downy mildew
has a high genetic variation with high plasticity for temperature, which is therefore unlikely to
limit its adaptation to climate warming.
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