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EVERGREEN RESULTS 

EVERGREEN demonstrated in vitro and in vivo efficacy and reliability of the polyphenolic-based biomolecules extracted 
from agricultural non-food biomasses and wastes as disease control products against phytopathogenic bacteria and 
nematodes, for replacing current commercial pesticides and application of copper salts in conventional and organic 
agriculture. 
Optimised field treatments were carried out on several plants and crops having a high commercial value and here 
used as a model (Olive, Kiwi, Potato, Tobacco). 
In particular, the project obtained the following environmental results: 

Green chemistry extraction of high quality and standardised polyphenolic fractions and molecules from not edible 
vegetable biomass/waste of chestnut, olive, artichoke and grapevine, and process optimization at laboratory 
scale  

The EVERGREEN polyphenolic fractions and molecules are biologically and chemically stable, using water as the 
most performing and ecofriendly solvent, as demonstrated at laboratory level  

The EVERGREEN high quality polyphenolic extracts are active against plant pathogenic bacteria and nematodes in 
planta at laboratory scale, using concentrations in the range 1-100µM, as demonstrated by traditional                
pathogenicity assay and molecular tests  

The in planta biological activity of the EVERGREEN high quality polyphenolic extracts is comparable to that of                
copper-based and traditional nematicides  

The EVERGREEN high quality polyphenolic extracts do not possess any toxicity on organisms and microrganisms 
commonly used for acute and chronic toxicity tests, and on universally conserved subcellular targets such as 
Ca2+-ATPase  

The EVERGREEN high quality polyphenolic extracts do not cause any direct selection towards the emergence of 
bacteria resistant to the polyphenolic molecules themselves, as well as any cross-selection of copper- and 
antibiotic-resistant bacteria  

The Kilo-scale green extraction of the EVERGREEN polyphenolic fractions and molecules recovered from vegetable 
not edible biomass/waste was optimised  

The EVERGREEN polyphenolic extracts are active in plant protection against phytopathogenic Gram negative                
bacteria and nematodes, as demonstrated by 4 optimised formulations on model systems at pilot and field 
screening, with beneficial effects on soil microflora  

The spent vegetable biomass, at the end of the extraction of the EVERGREEN standardised polyphenolic                         
fractions/molecules, can be recycled for energetic purposes and as fertilizers, as demonstrated for                   
chestnut tannin, olive pomace and grape marc  

The EVERGREEN approach is an ecofriendly and sustainable solution in plant protection in the frame of circular 
economy, as demonstrated by the LCA carried out on the processes concerning the most active EVERGREEN 
formulations  

 
The above defined environmental results were obtained by the project through: 
�x�� the demonstration of the negative environmental impact of the use of conventional chemical pesticides for the 
control of bacterial and nematode diseases of plants. 
�x�� the demonstration of the performances as plant disease control products of the polyphenolic-based molecules  
extracted from agricultural vegetable wastes, at laboratory, pilot and field scale. 
�x�� the demonstration of the efficiency of tailored formulations of these polyphenolic-based molecules as plant             
disease control products, to achieve the highest activity on the different plant pathogens. 
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