From first reports to hidden reservoirs: emerging forest pathogens
dynamics under climate pressure in Central Italy
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Climate warming is progressively reshaping forest ecosystems across Europe, with
Mediterranean regions particularly exposed to rising temperatures and recurrent droughts. In
Central Italy, growing evidence points to a consistent pattern of emerging plant pathogens
affecting forest species, suggesting that local host-microbe interactions are undergoing
measurable shifts. Indeed, an increasing number of pathogens are being identified for the first
time on forest hosts previously considered unaffected. Within this context, we documented the
first report of Colletotrichum fioriniae on Fagus sylvatica, an emerging generalist spreading
across various woody hosts in Italy, and the first report of Neofusicoccum parvum on Ailanthus
altissima, a highly invasive species acting as a potential pathogen reservoir. Field observations
further reinforce this trend, revealing not only the arrival of new species but also the increased
virulence of well-known pathogens, whose impact is exacerbated by ongoing climatic stress.
At the Monte Raschio beech forest, a high incidence of foliar lesions in autumn 2023
highlighted a diverse and active disease scenario, where several pathogenic genera co-occurred
within the same stand. Crucially, this threat is not limited to visible symptoms. Potentially
harmful microorganisms can persist within apparently healthy tissues as latent reservoirs,
remaining asymptomatic until environmental triggers, such as extreme heat or drought, induce
pathogenic outbreaks. This is supported by our seasonal metabarcoding analyses of bacterial
and fungal endophytic communities in asymptomatic beech tissues, which revealed dynamic
shifts in microbiome composition throughout the growing season. Taken together, the
convergence of novel host—pathogen associations, heightened virulence of established taxa, and
the persistence of endophytic reservoirs highlights a coherent emerging threat to Italian forest
ecosystems. These findings emphasize the urgent need for proactive, molecular-based
surveillance to anticipate disease dynamics in European forests under a rapidly changing
environment.
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