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Abstract
Forage varieties of cultivated oat (Avena sativa L.) are widely grown in subtropical areas of eastern Australia between latitudes of 22oS and 32oS.  This area of central and southern Queensland and northern New South Wales has warm wet summers and mild dry winters, and is dominated by black and grey cracking clay soils.  Forage oat is planted in late summer and early autumn to provide high quality forage for beef and dairy cattle and sheep during the autumn and winter months when native and improved pastures are dormant.
Crown rust (Puccinia coronata f. sp. avenae) is the most serious disease of forage oat in subtropical Australia, reducing forage yield and quality.  Crown rust outbreaks occur shortly after planting in early autumn and again in early spring on susceptible varieties and can cause serious yield loss, especially in years with above average rainfall.  Although the alternate host (Rhamnus spp.) does not occur in Australia, crown rust survives over summer on volunteer oat plants and wild oat (Avena fatua L.), providing a source of uredinia for infection of newly planted crops.  Traditionally, new varieties were selected from imported breeding lines from North America and released to farmers after testing for forage yield and crown rust resistance.  However, many older varieties contained only a single major gene for resistance to crown rust and new virulent races have quickly emerged, leaving important sources of resistance ineffective.
The Department of Primary Industries and Fisheries in Queensland commenced a breeding program in 1996 to develop high yielding, locally-adapted commercial cultivars of forage oat with durable resistance to crown rust.  The initial focus was to pyramid several major sources of resistance, but this approach is now limited by a lack of new resistance genes.  The current focus is the accumulation of minor resistance genes that combine to give an effective level of partial resistance.

Pedigree crosses are made using elite locally adapted varieties and germplasm lines sourced primarily from North America.  Segregating populations are screened for crown rust resistance in glasshouse pot tests using single pathotypes of crown rust, and in field nurseries at several locations using both natural and artificial inoculation.  Published molecular markers are being tested to improve the efficiency of selection for both major and minor gene resistance.  Resistant selections are advanced through two generations and then tested for forage yield in multi-cut replicated plot trials using a mechanical forage harvester.

New cultivars are selected for release on the basis of resistance to crown rust, high forage yield, good grazing recovery, late maturity, early season vigour and tolerance to other diseases.  New cultivars are released to farmers in Australia through a commercial partnership with Heritage Seeds.  Operating funds are obtained from Meat and Livestock Australia.  ‘Genie’ was released in 2007 and has high levels of adult plant resistance to crown rust and very high forage yield.  It produced 10-15% more dry matter than the average of current commercial varieties in cutting trials.  ‘Qantom’ will be released in 2008 and has complete resistance to crown rust and high forage yield, producing 10% more dry matter than current commercial varieties in cutting trials.
