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Every year, a continuous stream of new varieties is proposed worldwide by peach 
breeders to fruit growers. However, whereas the demand and needs of consumers show 
an increase for a fruit production of high-quality free of pesticide residues, very few 
varieties improved for resistance to pests and diseases or for nutritional quality of the fruits 
are available on the market. With the objective to create innovative peach cultivars, our 
group has developed for several years a multidisciplinary research program aiming at (i) 
improving the resistance of peach to three of its main enemies, i.e. the green peach aphid 
(Myzus persicae), powdery mildew and the Plum pox virus (PPV), (ii) integrating both 
organoleptic (sugars and organic acids) and nutritional fruit quality traits (anthocyanins and 
other antioxidant phenolic compounds). This program takes support on an integrative 
approach including molecular, genomic and biochemical tools as well as well-tried 
phenotyping methods. 

Mapping and marker-assisted pyramiding of R genes and quantitative resistance 
factors originating from peach and from a relative wild species (Prunus davidiana) are in 
progress to achieve durable resistance. Functional studies have been undertaken for 
elucidating the resistance mechanisms involved. For the resistance to the green peach 
aphid, a phenolic compound has already been identified as a main effector of the 
resistance and QTLs controlling its content in leaves and fruits have been identified. For 
the quantitative resistance to PPV candidate genes have been identified in the QTL 
regions, among which translation initiation factors such as eiF(iso)4E and eiF(iso)4G. Their 
validation is in progress.  

The improvement of nutritional and organoleptic quality of fruit relies on the same 
genetic resources as the ones used for resistance to pests and pathogens. Red-fleshed 
varieties, originating from France and China and showing a different pattern of pigment 
accumulation along fruit growth, are also used in breeding programs for their high contents 
in anthocyanins and other antioxidant phenolics. 

QTL analysis of fruit-quality traits in progenies developed for resistance to pests and 
diseases highlight that high levels of antioxidant compounds in the fruit and resistance 
traits could be introgressed simultaneously from P. davidiana into peach varieties. 
Furthermore, some phenolics could be relevant for improving both disease resistance and 
fruit health value. 
 


