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1 PUBLISHABLE SUMMARY 

This deliverable reports on the impact of Integrated Pest Management (IPM) strategies on the genetic 
diversity of key plant viruses affecting tomatoes and cucurbits within the VIRTIGATION project. The 
work focuses on how the composition of viral population adapts when resistant plant cultivars and 
breeding materials are exploited. We studied mutation dynamics and evolutionary trajectories under 
field and controlled conditions. 

For Tomato leaf curl New Delhi virus (ToLCNDV), multi-year field trials in France evaluated commercial 
and pre-commercial zucchini cultivars with intermediate resistance were studied. In 2024, the viral 
pressure was moderate and ToLCNDV infections were not detected in the resistant cultivars, showing 
complete protection, while in susceptible cultivars moderate virus levels were present including a high 
viral diversity of DNA-B subgroups. In 2025, the increased viral pressure resulted in infection of many 
of the previous resistant cultivars. By ongoing sequencing, we will assess whether host resistance 
altered the viral population composition. 

For Tomato yellow leaf curl virus (TYLCV), controlled inoculation experiments compared viral 
evolution in resistant (TY-1) and susceptible (ty-1) tomato plants. Full-genome sequencing revealed 
contrasting evolutionary patterns between the well-adapted TYLCV-IL and the recombinant IS76 
genotype. While IL underwent purifying selection in both hosts, IS76 accumulated substantially more 
mutations, especially in predicted resistant plants, indicating that resistance can accelerate 
diversification of certain viral genotypes. 

For Tomato brown rugose fruit virus (ToBRFV), the effect of potential resistance genes in 
Recombinant Inbred Lines from a wild tomato accession with a cultivar was assessed through 
mechanical inoculation and high-throughput sequencing. All inoculated plants were successfully 
infected. Variant analysis of consensus genomes identified 12 SNPs, including six amino-acid, changing 
mutations. No clear association was found between SNP occurrence and viral accumulation levels, and 
the role of resistance-related selection pressures remains inconclusive. 

Overall, the findings highlight that IPM measures based on genetic resistance can strongly influence 
viral population dynamics, although effects vary across viruses and genotypes. These insights 
contribute to developing durable mitigation strategies for emerging viral threats in tomato and 
cucurbit production systems. 

  


