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As part of this project, we were able to complete the statewide survey of tangerine and tangerine hybrid groves in 2013 for
strobilurin resistance. We found that 57.6% of our isolates had an EC50 (effective concentration to inhibit 50% growth) that
were >5 ug/ml and 1 ug/ml for azoxystrobin and pyraclostrobin, respectively, indicating that they were functionally
resistant. The resistance was not significantly related to field disease severity. We confirmed our results by molecular
means. We sequenced a subset of the isolates and the known resistance conferring mutation G143A was present in
resistant isolates and absent in sensitive isolates. Details can be found in: Vega, B., and Dewdney, M. M. 2014.
Distribution of Qol resistance in populations of tangerine-infecting Alternaria alternata in Florida. Plant Dis. 98: 67-76.

We then tested to determine if the resistance phenotype was stable. Resistance stability will determine whether the
resistance will remain a problem or slowly disappear without the selection pressure. There was no change in the
phenotype of the resistant fungi without the selection pressure. We also looked at sporulation rates, mycelial growth,
spore germination, and spore production and there was no difference between sensitive and resistant isolates. We did find
that resistant isolates were significantly more virulent than sensistive isolates on Dancy, Minneola, and Sunburst but not
Murcott. When tested in the greenhouse, field rates of azoxystrobin did not control resistant isolates on Murcott. More
details can be found in: Vega, B., and Dewdney, M. M. 2014. Qol-resistance stability in relation to pathogenic and
saprophytic fithess components of Alternaria alternata from citrus. Plant Disease 98: 1371-1378.

We also determined the baseline sensitivity to the newly introduced fungicide boscalid, an SDHI fungicide. We
established the best method to measure sensitivity to boscalid by screening multiple methods and media. We determined
that the resazurin reduction method with complete media was best. We did find that spore germination and mycelial
growth were not suppressed at the highest concentration although it was possible to establish an EC50. We tested 419
isolates collected between 1996-2012 never exposed to boscalid. We found that all the isolates were sensitive with an
EC50 range of 0.07-5.84 ug/ml. We also molecularly characterized the SDH genes of 15 isolates representing a range of
EC50s. We found multiple mutations in these genes but none that are known to confer resistance. Currently there is low
risk of SDHI resistance in the next few years but monitoring should continue. This is available in preprint at: Vega, B., and
Dewdney, M. M. 2014. Sensitivity of Alternaria alternata from citrus to boscalid and polymorphism in the iron-sulfur and in
the anchored membranes subunits of succinate dehydrogenase. Plant Disease.
http://dx.doi.org/10.1094/PDIS-04-14-0374-RE.

We also determined the baseline sensitivity to the other newly introduced fungicide, the DMI difenoconazole. We
determined that the best way to measure the sensitivity to this fungicide via microtiter plate with growth measured via
absorbance. No isolates were found to have any shifted sensitivity. We are preparing the manuscript and plan to submit it
to Plant Disease.
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We also determined the baseline sensitivity to the other newly introduced fungicide, the DMI difenoconazole. We determined that the best way to measure the sensitivity to this fungicide via microtiter plate with growth measured via absorbance. No isolates were found to have any shifted sensitivity. We are preparing the manuscript and plan to submit it to Plant Disease.
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