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Background: Results of breeding programs revealed that it is difficult to select new varieties for low-input agriculture by starting from the conventional varieties. One of the explanation of this failing is that conventional varieties have been selected without consideration of the desired traits for organic production. For example, conventional varieties are generally much less sensible to natural soil beneficial microflore, such as arbuscular mycorrhizal fungi (AMF) and/or probiotic rhizobacteria, than needed for organic agriculture, probably because cultivar development in fully fertilized soils resulted in the selection for plant genotypes not able to exploit these beneficial microorganisms.
Aims: In order to innovate organic plant breeding, we propose to integrate, among the considered traits, “modern” traits such as the ability of the plant to fully exploit natural soil probiotic (beneficial) microorganisms.

Experiments: 
1- Evaluation of genetic variability for both crop plants and probiotic populations.

2- Screening of cereal genotypes available for selection.

3- Characterization of biodiversity of probiotic populations in the rhizosphere of such genotypes.

All experiment will be performed in low-input environments, in order to reveal the best plant-microbial interactions in the appropriate conditions.

Analytical aspects: Genetic variability of the probiotic populations would be evaluated by molecular tools. The quantitative trait loci (QTLs) underlying the plant ability to establish a favorable microbial population in its rhizosphere would be identified by conventional breeding procedures, as well as with the use of molecular markers tool. QTLs responsible for this trait would be then used to set up a marker assisted selection (MAS) procedure for improving the plant-microbial interaction, and thus a better exploiting of the microbial resources in low-input environments.
