Barley breeding for Pyrenophora graminea and abiotic stress resistance (cold and drought): from conventional to molecular assisted selection (MAS) for the development of a healty crop

Contact: Antonio Michele Stanca, Experimental Institute for Cereal Research (ISC-CRA), Section of Fiorenzuola d'Arda

Participants: Antonio Michele Stanca and Gianni Tacconi.

Financing body and period: Italian Ministry of Agriculture and Forestry- MiPAF and Italian Ministry of Science MiUR

Overall aims: a) Evaluation of advanced breeding lines and accessions from the Italian barley collection and International barley core collection (BCC) in field and laboratory (sandwich test) for Pyrenophora graminea resistance and for cold tolerance; b) Applications of STS molecular marker (MWG2018) linked to the Rdg2 qualitative resistance to assess the introgression of the gene into barley elite lines; furthermore, markers flanking the Proctor QTL are used to follow this resistance in barley breeding programs; c) Identification of new sources of resistance or tolerance to be passed to the farmers for immediate utilization and to breeders for varietal improvement. A more stable resistance to this disease in barley cultivars would result in a reduction of fungicide applications and environmental pollution. d) identification of genes associated with abiotic stress resistance and investigation of their functions. Stress resistant cultivars improve yield stability and environmental sustainability. Frost resistant varieties allow field vegetation during winter therefore limiting nitrogen leakage and soil erosion. Drought tolerant cultivars are essential for farming in semi-arid environments preventing soil erosion and desertification.

Experiments: several advanced barley breeding lines developed at the ISC and genetic materials from the BCC will be evaluated for their degree of resistance to the the natural infection by the Italian field population of  P. graminea spread by a susceptible genotype; the same materials will be also evaluated for their level of resistance under artificial inoculation. Resistant advanced breeding lines in which Rdg2 or the quantitative Proctor-resistance function as source of resistance will be selected with PCR based markers. Genes involved in abiotic stress resistance(cold and drought) will be isolated, mapped and investigated at functional level to find the association with QTL for stress tolerance and used as functional markers to select stress tolerant genotypes.

