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Project 1: Global Surveillance of FHB Species, Mycotoxin and Population Diversity.
1. What major problem or issue is being resolved and how are you resolving it?

Our long-term molecular surveillance of Fusarium head blight (FHB) has shown that only a
small fraction of the FHB pathogen and trichothecene toxin chemotype diversity is currently
represented within North America. Detailed knowledge of FHB pathogen diversity in North
America and worldwide at the species, chemotype, and population genetic level is critical to
understanding what FHB pathogens/trichothecene toxin chemotypes are responsible for this
disease here and abroad. The improved understanding of the ecology, epidemiology, and
population dynamics of FHB pathogens provided by our USWBSI-funded studies is critical
to disease control and surveillance, the formulation of informed regulatory policy, and the
development of cereal cultivars with broad-based resistance to trichothecene-producing
fusaria. Our molecular surveillance program, based on multi-locus DNA sequence-based
molecular phylogenetics and a novel Luminex microsphere array, has provided the most
detailed information to date on what FHB pathogens and toxin chemotypes are currently
represented within North America and how they compare to FHB globally. Our research
directly addresses the goals of PGG (research priority: Characterize FHB pathogen diversity,
phylogenetics, or taxonomy) by providing greater understanding of pathogen diversity and
taxonomy which may inform grain crop breeding strategies and phytosanitary issues; and by
providing an increased understanding of pathogen biology, this research will benefit other
USWBSI program areas which could lead to the identification of novel control strategies.

2. List the most important accomplishment and its impact (how is it being used?).
Complete all three sections (repeat sections for each major accomplishment):

Accomplishment:

The overall goal of our research was to understand Fusarium head blight (FHB) pathogen
diversity in North America at the species and toxin chemotype level. Molecular surveillance
conducted as part this USWBSI-funded project identified an East-West chemotype cline in
Canada and evidence that F. graminearum isolates that produce 3-acetyldeoxynivalenol as
the primary acetylated derivative of deoxynivalenol (3ADON chemotype) may be displacing
those that produce primarily 15-acetyldeoxynivalenol and deoxynivalenol (15ADON
chemotype). In addition, through collaborations with H. C. Kistler and L. R. Gale (Cereal
Disease Laboratory), we have identified for the first time the presence of F. asiaticum and
nivalenol-producing (NIV chemotype) F. graminearum in the Southern U.S. In addition to
their importance to plant pathology, disease control efforts and plant breeding programs,
these findings have significant implications for animal health and food safety as the 3ADON
and NIV chemotypes appear to have greater vertebrate toxicity than the 15ADON
chemotypes that have been predominant in North America. We have also identified a novel
species (F. gerlachii) from the Northern Plains, and a divergent group of F. graminearum
from the Gulf Coast. The recent discovery of this unprecedented variation and the
geographical partitioning evidenced in our preliminary analyses suggests that FHB pathogen
variation in the U.S. may have increased recently due to introductions of foreign pathogens
or novel chemotypes. Our active molecular surveillance program on FHB has provided a
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baseline so that changes in pathogen and toxin chemotype diversity can be monitored over
time. Moreover, the dramatic increase in 3ADON producing FHB pathogens, which appears
to be over twice as toxic as the resident 15ADON population within North America,
provides critical information necessary to develop informed crop breeding strategies and
formulate phytosanitary issues. Lastly, providing an increased understanding of pathogen
biology represents a critical first step towards identifying novel control strategies.

Impact:

Our studies are have facilitated a greater understanding of the ecology, epidemiology and
population dynamics of the FHB pathogens by demonstrating for the first time that: 1) the
primary etiological agent of FHB, Fusarium graminearum, actually comprises 11
phylogenetically distinct species; 2) over half of these species are segregating for
trichothecene toxin chemotype; 3) several putatively foreign FHB pathogens appear to have
been introduced into the U.S. recently, and 4) a foreign and more toxigenic 3ADON
population of F. graminearum appears to be displacing the resident 15ADON population of
F. graminearum in North America. These findings provide plant disease specialists,
quarantine officials and plant breeders with the most detailed information to date on the great
genetic diversity and toxin potential of the FHB pathogens.

As a result of that accomplishment, what does your particular clientele, the scientific
community, and agriculture as a whole have now that they didn’t have before?:

Our studies have provided plant breeders, plant disease specialists, plant quarantine and
regulatory officials with the most detailed understanding of FHB pathogen and toxin
chemotype diversity within North America and worldwide to date. Most importantly, our
research has shown that major changes are taking place in FHB pathogen and toxin
chemotype diversity within North America. The recent discovery of this unprecedented
variation and the geographical partitioning evidenced in our preliminary analyses suggests
that FHB pathogen variation in North America may have increased recently due to
introductions of foreign pathogens or novel chemotypes. Lastly, the dramatic increase in the
more toxigenic 3ADON FHB population within North America should alert the scientific
community that this foreign pathogen could have major deleterious effects on U.S. wheat
production and the export trade in the not too distant future.
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Include below a list of the publications, presentations, peer-reviewed articles, and non-peer
reviewed articles written about your work that resulted from all of the projects included in
the grant. Please reference each item using an accepted journal format. If you need more
space, continue the list on the next page.
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