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Abstract
To preserve apple fruit quality, diphenylamine (DPA; scald inhibitor) and thiabendazole (TBZ; postharvest fungicide) were applied together as
postharvest treatment. Due to the development of resistance to TBZ, the incidence of blue mold (Penicillium expansum) has increased in apple
storages in recent years. To manage the fungicide resistance, two reduced-risk fungicides, cyprodinil or fludioxonil or a combination of
cyprodinil and fludioxonil, together with 1000 g ml-1of diphenylamine were tested against blue mold caused by DPA-resistant and TBZ-
resistant; or DPA-resistant and TBZ-sensitiveP. expansum in vitroandin vivoon `Empire` apples in cold and controlled atmosphere (CA)
storages.In vitrostudies, TBZ-sensitive isolates did not grow on TBZ while TBZ-resistant isolates grew on TBZ; all six isolates grew on DPA and
no mycelial growth was observed on cyprodinil and/or fludioxonil. Under both cold and CA storage conditions, DPA controlled scald in DPA-
treated fruit but did not control blue mold caused by DPA-resistant isolates ofP. expansum. DPA did not affect the control of blue mold when
DPA was applied together with 225 to 450
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g ml-1of cyprodinil or 300 to 600 g ml-1of fludioxonil or 225 +150 g ml-1of cyprodinil and
fludioxonil. These two reduced risk fungicides, which have different modes of action from each other and that of TBZ, were able to suppress
TBZ-resistant blue mold in the presence of anti-scald agent DPA and thus have a potential to be incorporated into the postharvest disease
management strategies.
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