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	Project Overview: 
This project will improve strategies for managing postharvest diseases of subtropical and tropical fruit which frequently cause >20 per cent losses. Current controls do not reliably control disease during retail marketing and export. The research exploits the fact that while fungal infection occurs during fruit development, plant defence mechanisms inhibit extensive invasion. Sri Lankan and Australian scientists are characterising resistance mechanisms (Sri Lanka; mango and banana, Australia; mango and avocado). The project was extended in July 2004 to include Philippines researchers, and researchers and agriculturists in Australia, Sri Lanka and the Philippines are now testing treatments and working with farmers to enhance resistance and thus suppress disease development on mangoes during production and marketing.

	Project Progress Reports
Year One
Subproject/objective 1. Host defence mechanisms in mango and avocado fruit. A major step towards this objective was identifying and initiating collaboration with an organic chemist, Dr Craig Williams, Department of Chemistry, University of Queensland, St Lucia. Within a five week period from December 2002 to January 2003 mango and avocado peel was extracted with appropriate organic solvents and the crude extracts partially purified by column (flash) chromatography. Many resulting fractions demonstrated antifungal activity as determined by TLC plate bioassay, and were analysed by 1HNMR and ESMS. Some of the active fractions were found to contain combinations of fatty acids (palmitic, oleic, linoleic and linolenic acids) and also B-sitosterol. Another promising bioactive fraction could not be satisfactorily identified. The major antifungal compound known in avocado, (Z,Z)-2-hydroxy-4-oxohenicosa-12, 15-dien-1-yl acetate (or diene) was identified. This work is continuing. In Sri Lanka bioactive compounds in mango are also being characterised. Crude analyses of pulp tissue suggest that two antifungal compounds (yet to be identified) may be present at higher concentrations than in the peel. Another significant result obtained within the first year demonstrated that if mango fruits were de-sapped (stalks cut and sap drained out) soon after harvest, the postharvest anthracnose disease was more severe compared to fruits that were not de-sapped (stalks left on). This implies a major role for sap, and its antifungal components, in the resistance of mango to postharvest disease. This work will be repeated and extended to include investigation of Australian cultivars, and also characterisation of the antifungal agents involved. Field trials in mango cv. Keitt have demonstrated that postharvest anthracnose disease is more severe following applications of high levels of nitrogenous fertiliser through the fruiting period, corroborating previous work. Future work will determine whether levels of antifungal compounds are affected by the high N treatments, and whether the stage of application of N fertiliser affects postharvest disease. Preliminary field trials have also demonstrated that preharvest treatment of fruit with a known resistance “activator”, acibenzolar-S-methyl, may reduce the severity and delay the onset of postharvest anthracnose disease. Mango peel samples from these preliminary experiments have been stored at –80C for future determination of the effect of ASM treatments on levels of antifungal compounds. Subproject/objective 2. Freckle-induced resistance in banana fruit. Peel of immature banana fruits cv. `Embul’ did not contain detectable levels of preformed antifungal compounds. However, the fruit peel tissues responded to freckle infection by Phyllosticta musarum, with several induced defences, most notably by accumulation of phytoalexins. Freckle-infected fruits are resistant to anthracnose disease caused by Colletotrichum musae. Infection by C. musae elicits only traces of the same phytoalexins. Further experiments indicate that there are differences in types and relative abundance of preformed antifungal compounds as well as phytoalexins among cultivars. The phytoalexins are being purified prior to their characterisation. Additionally, the pH of the peel in freckle-infected cv Embul is maintained at a higher level and is more resistant to anthracnose than cv. Kolikuttu. Further experiments will be carried out to investigate the significance of increased peel pH following freckle infection, in the resistance of fruits to anthracnose. Subproject/objective 3. Research capacity enhancement A project commencement workshop was held at Indooroopilly 10-14 February 2003. It was attended by all Australian researchers associated with the project (DPI and UQ), and the project leader (Prof Nimal Adikaram) and three project scientists (Prof Bandara and Drs Charmalie Abayasekara and Sarananda Hewage) from Sri Lanka. The workshop was also attended by Dr Greg Johnson (ACIAR), Prof Dov Prusky (Volcani Center, Israel) and Drs Robyn McConchie, Kerrie McDonald (University of Sydney) and Dr Daryl Joyce (DPI, Victoria), all with significant expertise in related fields of study. All participants benefited from the interactions and discussions on research plans, methodologies etc. A workshop handbook was produced and is a valuable resource. Dr Lindy Coates (Australian project leader) visited Sri Lanka in July 2002 to hold discussions with project teams at the University of Peradeniya and Department of Agriculture. Mr Ian Bally (DPI Mareeba) visited Sri Lanka in June 2003 and was able to assist Dr Sarananda Hewage (Department of Agriculture) with the mango nutrition trial. Ian also presented 2 seminars on Australian mango production, breeding and nutrition research, assisted students with sourcing of reference materials and held discussions with staff regarding project activities. The facilities for plant defence research at the University of Peradeniya have been significantly enhanced in the first year by the purchase of capital equipment, ie. an electrophoresis kit and accessories, a stereo microscope and camera, a freeze dryer, ultrasonic homogeniser and pH meter. These items were purchased in Australia by project staff and then consigned to Sri Lanka.

Year Two
Year 2 (01/07/2003-30/06/2004) Host defence mechanisms in mango and avocado fruit (Sri Lanka and Australia) In Sri Lanka, one antifungal fraction of mango peel extract has been tentatively identified as a mixture of galloyl tannins with glycosidic linkages. Galloyl tannins have previously been isolated from other plant species and have been shown to possess antifungal activity. In both Australia and Sri Lanka, differences were found in the resistance of several mango cultivars to anthracnose. Peel and sap samples have been taken from the different cultivars for analysis of antifungal resorcinols. In both countries it was also found that non-de-sapped mango fruit had lower levels of postharvest disease (anthracnose and stem-end rot) than de-sapped fruit, suggesting that sap plays a role in mango disease resistance. Withholding nitrogen fertiliser or delaying application until late in fruit development resulted in lower anthracnose levels in Keitt mango fruit, compared to fruit from trees receiving earlier applications of nitrogen. Peel samples from this trial are currently awaiting analysis for resorcinol levels. Preharvest applications of acibenzolar-S-methyl (Bion) did not significantly reduce anthracnose levels in Kensington Pride mango fruit. However, there was a trend showing less anthracnose in acibenzolar-S-methyl treated fruit compared to control fruit. In preliminary studies, rootstock choice was shown to influence the susceptibility of Kensington Pride mangoes to anthracnose. In avocado, peel samples were taken from Hass fruitlets sampled at several different stages of fruit development. These are to be analysed for antifungal diene levels in the coming months. Attempts will be made to correlate this data with differences in the susceptibility of avocado fruit to infection by C. gloeosporioides (the anthracnose and pepper spot pathogen) at different stages of fruit maturity. Freckle-induced resistance in banana fruit (Sri Lanka) Local banana cultivars exhibited differential susceptibility to freckle disease and anthracnose in Sri Lankan studies. The cultivar “Puvalu”, which is highly susceptible to freckle, was found to accumulate high levels of phytoalexins following severe infection by the freckle fungus. As a result, this cultivar is highly resistant to anthracnose. The cultivar Seeni, however, which is resistant to both freckle and anthracnose, was found to contain a preformed antifungal substance that was not detected in any other cultivars tested. Chemical analysis of the phytoalexins induced by freckle infection is underway. Freckle infection was also shown to delay the respiratory climacteric peak and ripening of fruit compared to non-freckled fruit, as well as significantly increasing pH of the fruit peel in all commercial cultivars tested. Harvested banana fruit cultivars of Embul, were sprayed with different concentrations of the defence activators salicylic acid (SA) or acibenzolar-S-methyl (Bion), and inoculated 72 hours later with Colletotrichum musae. SA (1000 mg/l) and Bion (400 mg/l) treatments significantly reduced anthracnose development compared with controls. Research capacity enhancement Three research students from the University of Peradeniya (Sri Lanka) visited DPI&F (Indooroopilly and Mareeba) in January 2004 to undergo research training. One of the QDPIF team visited the University of Peradeniya in June 2004 and provided research methodology training to the Peradeniya group, particularly in pathogen isolation, identification and field trials. A two day workshop was presented at the Postgraduate Institute of Science (University of Peradeniya) on Postharvest handling and disease control in fruit to project collaborators as well as participants from industry and other institutions.


