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Disease: the abnormal 
functioning of a plant

Pathogen: a disease-
producing organism
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• Plant disease requires a virulent pathogen, a 
susceptible host, and suitable environmental 
conditions

• Environmental changes:
• Temperature stress
• Water stress 
• Nutrient stress (↑ CO2)

• Impacts on plant disease: 
• Increased/decreased virulence of different 

plant pathogens
• Increased prevalence, dispersal, and range of 

plant pathogens
• Compromised plant immune system
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Singh et al 2023. https://doi.org/10.1038/s41579-023-00900-7
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resistance

???

Cohen & Leach 2020
 https://doi.org/10.1016/j.pbi.2020.02.008

• Study designs complicated

• Outcomes difficult to predict
• Increased/reduced disease?

• Loss or gain of resistance?

Roussin-Léveillée et al 2024
https://doi.org/10.1016/j.tplants.2024.03.004
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• Employ advanced breeding and 
genome editing approaches
• What genes to target? 

• Harness the microbiome: holistic 
management practices

• Prevent the introduction and spread 
of harmful pathogens
• International phytosanitary standards

• Preserve biodiversity
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