A sizeable proportion of the genes of many agronomically important cereal and grass species is locked into recombination-poor regions of the genome, because of pronounced distal localisation of chiasmata. This pattern of recombination caps genetic variation, reinforces linkage drag in introgression programmes, and reduces the effectiveness of map-based cloning approaches. Potentially, much is to be gained by shifting sites of crossing over to release novel genetic variation from which new phenotypes may be selected in advanced breeding programmes. This talk describes our collaborative research programme to manipulate recombination in barley through forward and reverse genetic approaches. It highlights the molecular assembly of meiotic chromosomes, and shows how patterns of crossing over can be revealed by integrating genetic and physical mapping, and altered by changing environmental conditions.

