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Current Understanding and Future Challenging in the Study of

Disease Resistance Against Multiple Pathogens in Plants

Wang Wenming” Zhao Jinghao Fan Jing Li Yan Huang Yanyan Zhang Jiwei

Rice Research Institute s Sichuan Agricultural University ,» Chengdu 611130

Abstract Plants constantly contact with various microbes, some of which become pathogenic and cause
diseases. Crop losses due to diseases are typically 10% to 30% of the potential harvest. Severe disease
outbreaks can result in no harvest at all. Therefore, disease control is critical for crop production.
Exploitation of resistant varieties is the most efficient and eco-friendly way to control crop diseases.
Understanding of disease resistance mechanisms could facilitate the development of resistant crops and the
utilization of resistant cultivars. Disease resistance is achieved upon the timely activation of the two-layered
plant innate immunity, i. e. pattern-triggered immunity (PTI) and effector-triggered immunity (ETI). PTI
prevents most potentially pathogenic microbes from invasion, whereas ETI endows plants with resistance to
certain races of a pathogen that carries an avirulence effector recognized by a cognate resistance protein in
plants. Since one crop confronts two or more pathogens, genes conferring resistance to multiple pathogens
are highly valuable in crop breeding and production. Whereas wheat Lr34 and L67 can mediate resistance
to powdery mildew, leaf rust, and stem rust, and have been widely applied in wheat disease-resistance
breeding programs, Arabidopsis RPWS8 exemplifies multiple disease resistance via boosting basal defense.
Additionally, some immune regulators, such as non-coding RNAs, can modulate multi-disease resistance
with growth and development. However, our understanding of multiple disease resistance is quite limited.
Therefore, it is of significance to explore multi-disease resistance gene resources and dissect multi-disease
resistance mechanisms and their balances with growth and development. Here we overview current

understanding of the mechanism of multiple disease resistance in plants and prospect future research foci.
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