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Abstract

The current restrictions of the use of chemical nematicides have contributed to increase root-knot nematode (RKN) problems in horticultural crops. ln this context, plant resistance appears as the most effective and sustainable method of control. ln horticultural crops, a few major resistance (R) genes are available, but the possible occurrence of virulent nematode populations able to reproduce on R-plants may constitute a severe threat to this control strategy. Here, we tested several R-gene deployment strategies in the pepper-nematode interaction to implement a rational management of the R-cultivars increasing the sustainable management of RKN. Experiments were conducted in climate-controlled rooms, in greenhouses, and under 3-years-field agronomie conditions comparing i) the succession of the same R-gene every year, when introgressed in a resistant vs. a susceptible genetic background, 'ii) the: alternance of single R-genes in rotation, iii) the mixture of genotypes bearing single R-genes sown in the same plot, and iv) the pyramiding of two R-genes in one genotype. Results allow the identification of conditions lowering the emergence of virulent nematodes and assess the time required for the sustainable improvement of soil health (reduction of parasite populations under their damage threshold) using the R-plants as RKN "traps". Alternating different R-genes in rotation was confirmed to be efficient to decrease virulent populations in fields due to the specificity of the virulence previously demonstrated in laboratory experiments. Suppression of the emergence of virulent isolates because of the pyramiding of two different R-genes in one pepper genotype was confirmed in controlled and natural conditions and proved durable during a 3-years-field experiment. Recently, a new project called
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