Expanded Disease Resistance Potential in Transgenic Peanuts Expressing Oxalate Oxidase
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Stem rot is the costliest peanut (Arachis hypogaea L.) disease in Georgia, but progress in finding strong sources of resistance has lagged behind other major diseases. The soilborne fungus Agroathelia rolfsii causes stem rot by producing oxalic acid to kill plant cells, which is why breeding for resistance has had little success: most dicots, including peanut, do not produce oxalate oxidase, the necessary enzyme to break down oxalic acid. Previously, three peanut cultivars were transformed with a barley oxalate oxidase gene. These transgenic lines showed a high-level of field resistance to Sclerotinia blight, another common peanut disease caused by a fungus that infects using oxalic acid. The objective of this research is to determine if the lines transformed with the oxalate oxidase gene also show improved resistance to stem rot. The three transformed lines, the non-transformed parent cultivars, and resistant (‘Georgia-12Y’) and susceptible (‘Georgia-09B,’ ‘Georgia-06G’) controls were phenotyped for stem rot resistance in a greenhouse evaluation, consisting of three bioassays. Two of the transformed lines showed significantly lower disease progress than their respective non-transformed parent, and one could not be differentiated. All three transformed lines showed significantly higher oxalate oxidase activity than their respective non-transformed parents in a fluorescence assay. These results indicate that stem rot resistance can be conferred by oxalate oxidase production, showing the potential of transgenic lines to produce stem rot resistant cultivars.

