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Project 1: Integrated Management of FHB and DON in Barley and Wheat in New York.
1. What are the major goals and objectives of the project?

To provide more robust recommendations for management of Fusarium head blight.
2. What was accomplished under these goals? Address items 1-4) below for each goal or

objective.
1) major activities

Replicated field experiments were conducted to investigate the individual and combined
effects of variety resistance and fungicide application on FHB and DON accumulation in
winter wheat.

2) specific objectives

Timing of fungicide application was emphasized in 2017.

3) significant results

The 2017 growing season resulted in low levels of foliar diseases, FHB and DON. When
the results of all cultivars were combined, all fungicide treatments significantly reduced
leaf rust and stripe rust. Leaf blotch severity was significantly greatest in the inoculum
only plots. All three fungicide treatments significantly reduced FHB and DON as
compared with the inoculum only treated plots, and all were below the 2 ppm threshold
for acceptable DON concentrations in grain. Test weight was lowest for the inoculum
only treatment, but none of the treatments had any significant effect on yield. When the
results of all treatments were combined, Pioneer 25R46 had significantly greater leaf and
stripe rust than the other cultivars, but also had the lowest leaf blotch. Otsego had
significantly greater FHB incidence and index than the other cultivars, but there was no
significant difference in DON among the cultivars. Pioneer 25R46 had the greatest test
weight, but there was no differentiation of yield among the cultivars. However, when the
cultivars were analyzed separately, the fungicide treatments only reduced leaf and stripe
rusts for the Pioneer varieties, and leaf blotches were significantly reduced by the
fungicides for Erie, Otsego and Pioneer 25R46. FHB incidence and DON was
significantly reduced by all fungicide treatments for each cultivar as compared with the
inoculum only treatment. Yield was not affected by any of the treatments for each
cultivar.

4) key outcomes or other achievements

Overall, these results indicate that all of these fungicide treatments can significantly
reduce foliar diseases, FHB and DON under low FHB pressure, and that Otsego is more
susceptible to FHB than the other three cultivars. This supports previous research and
recommendations that fungicide applications in the absence of significant disease may
not be cost effective.
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3. What opportunities for training and professional development has the project
provided? NA

4. How have the results been disseminated to communities of interest?
Through field days, winter grower meetings, email listserves, presentations at the FHB
Forum, and publication in Plant Disease Management Reports.

(Form — FPR17-18)
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Project 2: Genetic Basis of Triazole Resistance and Detection by Isothermal Assay

1. What are the major goals and objectives of the project?
The proposed research was performed to identify genetic markers associated with triazole
resistance in Fusarium graminearum, determine if they are responsible for resistance, and
use them to develop a rapid molecular assay for resistance detection. The project comprised
of four objectives:1) identify mutations associated with triazole resistance, 2) transform
sensitive Fusarium graminearum strain with possible resistance genes, 3) develop a loop-
mediated isothermal amplification (LAMP) reaction that identifies resistance alleles in the
field, and 4) foster adoption of the LAMP assay in both the lab and field.

2. What was accomplished under these goals? Address items 1-4) below for each goal or
objective.
1) major activities
* Screening isolates for decreased sensitivity to triazoles with a plate growth assay and a
discriminating dose of tebuconazole
* Comparing genome and gene sequences to identify markers associated with fungicide
resistance

2) specific objectives
* Identify isolates with highly reduced sensitivity to a commercial formulation of
tebuconazole
* Detecting DNA polymorphisms in CYP450 homologs with the potential to confer triazole
resistance or to serve as molecular markers
» Comparing CYP promoters and whole genome sequences of sensitive and reduced
sensitivity isolates

3) significant results
» Of ~80 isolates assayed from multiple years and sites, only three had notably elevated
levels of tolerance to tebuconazole as compared to the average background sensitivity
* No causative or potentially causative polymorphisms have been found in CYP homologs
A, BandC
* No promoter mutations were associated with reduced sensitivity
* Draft genomes for seven previously unsequenced isolates were generated
» Growth assays at a single dose were as effective for detecting reduced sensitivity as EC50
calculations based on more unwieldy serial dilution growth assays.

4) key outcomes or other achievements
* [solates acquired from areas of intense agriculture and fields that are known to receive
triazole fungicides have not shown high frequency of reduced sensitivity to tebuconazole.
* Sensitivity to tebuconazole was normally and continuously distributed in our
metapopulation, indicating multiple genetic factors are involved.
» The CYP450 homologs, commonly the location of triazole resistance mutations, do not
appear to contain such mutations in F. graminearum.
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* Isolates from different crop sources have significantly different distributions of sensitivity
to tebuconazole — populations that have undergone fungicide applications (i.e. collected
from harvested barley and wheat grain) have higher mean and maximum EC50 values with
a skewed distribution compared to the normally distributed phenotypes found in un-treated
sources (ie overwintered corn debris). Further work should be performed to determine
whether populations overwintering in small grains fields treated with fungicide retain this
skewed phenotypic distribution from one season to the next.

* Because no causative mutation has been identified we recommend monitoring for triazole
resistance with growth rate assays using a single threshold dose of fungicide, which in this
project allowed rapid and effective identification of isolates with reduced sensitivity to
tebuconazole.

3. What opportunities for training and professional development has the project
provided?

A graduate student, Michael Fulcher, has been leading this project, though stipend and tuition
are not covered by the USWBSI grant. Michael completed his Ph.D. in May 2019 and begins
a postdoc in August 2019 at the University of Minnesota.

An undergraduate student has been assisting with this project for two years. This student
continued from paid research to credit hours and developed an independent senior thesis
project on Fusarium graminearum biology. That student has gone on to graduate studies at
the University of Wisconsin — Madison.

4. How have the results been disseminated to communities of interest?

Results were shared on a poster at the annual USWBSI meeting. Genome sequences have
been made available on-line.

(Form — FPR17-18)
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Training of Next Generation Scientists
Instructions: Please answer the following questions as it pertains to the FY17-NCE period.
The term “support” below includes any level of benefit to the student, ranging from full stipend
plus tuition to the situation where the student’s stipend was paid from other funds, but who

learned how to rate scab in a misted nursery paid for by the USWBSI, and anything in between.

1. Did any graduate students in your research program supported by funding from your
USWBSI grant earn their MS degree during the FY17-NCE period? No

If yes, how many?

2. Did any graduate students in your research program supported by funding from your
USWBSI grant earn their Ph.D. degree during the FY17-NCE period? No
If yes, how many?

3. Have any post docs who worked for you during the FY17-NCE period and were
supported by funding from your USWBSI grant taken faculty positions with
universities? No
If yes, how many?

4. Have any post docs who worked for you during the FY17-NCE period and were
supported by funding from your USWBSI grant gone on to take positions with private

ag-related companies or federal agencies? No

If yes, how many?

(Form — FPR17-18)
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Release of Germplasm/Cultivars

Instructions: In the table below, list all germplasm and/or cultivars released with full or partial
support through the USWBSI during the FY17-NCE period. All columns must be completed for

each listed germplasm/cultivar. Use the key below the table for Grain Class abbreviations.

NOTE: Leave blank if you have nothing to report or if your grant did NOT include any VDHR-

related projects.

FHB Resistance

(S, MS, MR, R, where FHB
Grain | R represents your most | Rating Year
Name of Germplasm/Cultivar Class resistant check) (0-9) Released

Add rows if needed.

NOTE: List the associated release notice or publication under the appropriate sub-section in the

‘Publications’ section of the FPR.

Abbreviations for Grain Classes
Barley - BAR
Durum - DUR
Hard Red Winter - HRW
Hard White Winter - HWW
Hard Red Spring - HRS
Soft Red Winter - SRW
Soft White Winter - SWW

(Form — FPR17-18)
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Publications, Conference Papers, and Presentations

Instructions: Refer to the FY17-FPR_Instructions for detailed instructions for listing
publications/presentations about your work that resulted from all of the projects included in the
FY17-NCE grant period. Only include citations for publications submitted or presentations given
during your award period (5/3/2018 - 5/2/2019). If you did not have any publications or
presentations, state ‘Nothing to Report’ directly above the Journal publications section.

NOTE: Directly below each reference/citation, you must indicate the Status (i.e. published,
submitted, etc.) and whether acknowledgement of Federal support was indicated in publication/
presentation. See example below for a poster presented at the FHB Forum:

Conley, E.J., and J.A. Anderson. 2017. Accuracy of Genome-Wide Prediction for Fusarium Head
Blight Associated Traits in a Spring Wheat Breeding Program. In: Proceedings of the XXIV
International Plant & Animal Genome Conference, San Diego, CA.

Status: Abstract Published and Poster Presented

Acknowledgement of Federal Support: YES (poster), NO (abstract)

Journal publications.

Books or other non-periodical, one-time publications.

Fulcher, Michael R. Fusarium graminearum at the Intersection of Wheat and Wild Grass
Communities. Ph.D. Dissertation, Cornell University, Ithaca, NY May 2019.

Status: Abstract Published and Poster Presented

Acknowledgement of Federal Support: YES

Other publications, conference papers and presentations.
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