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For some new chemistries, reduced fungicidal efficacies within 10 years of product release have occurred. While genetic resistance is suspected, little confirmation exists because reliable in vitro methods for these fungi are still in development. Last year we reported that fungicide tolerances were greater for in vitro measures of mycelial growth and conidial metabolism than germination and conidial growth. In this study, the capabilities of different assays to detect reduced field performance are compared. Two fungicides, one effective and one ineffective, from FRAC groups 3, 7, and 11 were evaluated using technical grade active ingredients. The assays measured germination, metabolism, or growth, with the latter being tested separately on solid and liquid medium with conidial or mycelial inoculum. For FRAC group 3, only two assays, metabolism and mycelial growth in liquid media, detected significantly lower IC50s for prothiconazole (effective) than tebuconazole (ineffective) (P<0.001).  For FRAC group 7, the metabolism assay and both mycelial growth assays detected significantly lower IC50s for pydifumetofen (effective) than penthiopyrad (ineffective) (P<0.001). The germination and the conidial growth were either less significantly different (P<0.05) or not different (P>0.05) for one or the other pathogen. For FRAC group 11, all assays detected lower IC50s for pyraclostrobin (effective) than azoxystrobin (ineffective) (p<0.001). These results show that assay selection can affect fungicide sensitivity conclusions, and that the conidial metabolism and mycelial growth in liquid medium were best at detecting subtle phenotypic shifts in tolerance across the FRAC groups for these populations. Assay limitations will be discussed.  
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