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The induction of plant innate defenses is one of the most promising alternatives to achieve 
a sustainable plant protection against pathogens. Natural compounds such as plant extracts 
have been reported enhancing the natural defensive responses of the plant. The extract of 

 and  is a natural product with potential efficacy reducing 
the incidence of a wide range of phytopathogenic fungi in a great variety of hosts. In this 
study, we aimed to elucidate the protective effect and the mode of action of this extract using 
the  vs.  pathosystem. To do that, 4 weeks-old lettuce 
plants cv. Romana were treated with 2 cc/L of the plant extract either by soil drench or foliar 
applications. All treatments were applied 72 h before the inoculation. Treatments were able 
to reduce significantly the progression of the pathogen, decreasing the diameter of the 
infection by 32% and 17% in the foliar and soil drench applications, respectively. ROS levels 
were significantly lower in treated and inoculated plants compared with non-treated plants, 
but no differences were detected between foliar and soil drench treatments. Analysis of 
callose deposition showed that the treatment induced significantly higher accumulation of 
this molecule in inoculated plants with both foliar and radicular treatments compared with 
non-treated and inoculated plants. As a conclusion, it is noteworthy that treatments with 

 and  extract reduce significantly the infection of  in lettuce 
leaves, with the strengthening of the wall through callose deposition and the release of ROS 
being the two mechanisms involved in the defense of the plant against the pathogen. These 
two processes are defense mechanisms that plants use against different pathogenic 
organisms since they prevent colonization in early phases. The fact that the treatment 
enhances them indicates that it could be effective against different microorganisms. 
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