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Summary 
 
Plant diseases cause substantial crop losses worldwide and compromise food safety 
because of the presence of toxins associated to fungal contamination. Chemical control of 
pathogens can have negative repercussions on the environment as well as human and 
animal health, whereas genetic resistance is not durable, as pathogens rapidly evolve to 
evade it. Huge amounts of organic waste are generated by agriculture and the food 
industries. These materials represent a potential reservoir of bioactive products, including 
oligosaccharide elicitors (OEs) capable of activating the natural defense responses of 
plants against pathogens. The project aims to develop a sustainable strategy to control 
crop diseases using OEs derived from lignocellulosic biomass from aromatic plants and to 
investigate the biological mechanisms regulating OE-induced resistance in plants. In 
particular, after extraction of metabolites of interest, residual plant biomass will be 
subjected to either chemical-physical treatments or a "bio-based" pre-treatment with 
ligninolytic fungi to partially degrade cell walls, generating oligosaccharides and increasing 
their extractability. Pre-treated biomasses will be then subjected to fractionation using low-
impact approaches. The fractions will be initially tested in vitro for their ability to induce 
defense responses and protect against microbial infections in the model plant Arabidopsis 
thaliana, and biochemically characterized for the presence of known OEs derived both 
from the biomass itself (oligogalacturonides, cellodextrins) and from the fungus 
(chitooligosaccharides). The most active fractions will be tested on crop plants (tomato, 
Brassicaceae species) and their effects, in terms of growth, productivity and resistance to 
biotic stress, will be determined. To gain insights in the molecular basis of OE-induced 
resistance, genes differentially regulated during fungal infection in Arabidopsis plants pre-
treated with water or OE will be identified and their role in basal immunity and in the 
regulation of elicitor-induced resistance will be evaluated by reverse genetics. Changes in 
the levels of hormones and defense-related compounds in WT and mutant plants after 
elicitation, both in the absence and in the presence of pathogens, will be determined to 
correlate them with induced resistance. In addition, the impact of elicitors, beneficial 
microorganisms and their combination on aromatic plant metabolite accumulation and cell 
wall composition will be investigated. The obtained results will allow the valorisation of 



plant biomasses generated by the agri-food sector, developing a sustainable crop 
protection strategy, and will provide knowledge essential to implement the use of OEs in 
agriculture, reducing the need for pesticides. 
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