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Project 1: Field testing of scab antagonists on durum wheat.

1. What major problem or issue is being resolved and how are you resolving it?

Fusarium head blight (FHB) of wheat and barley is a devastating disease capable of reducing yield by 20-40% and
more when warm moist conditions exist during the time of flowering and early grain fill. Mycotoxin contamination
of grain usually accompanies disease outbreaks. Control measures available for combating this disease are limited.
Greenhouse and field experiments funded, in part, by the FHB NRI have demonstrated that 7 biocontrol agents that
we had previously discovered were effective in reducing FHB on winter and spring wheats. Experiments were
conducted, in work outside the scope of this present investigation, to improve antagonist efficacy and reliability in
controlling FHB via management of fermentation protocols. Prior to our investigations, little work had been
conducted on biologically controlling FHB on durum wheats. The objective of the presently funded research wasto
test biocontrol inoculum that had been improved via management of the liquid culture fermentation environment, on
two durum wheat cultivarsin field trials conducted in Peoria, Illinois and Langdon, ND. Field tests of six
antagonists were conducted on two durum cultivars (Ben and Renville) at Peoria, IL and Langdon, ND. Disease
severity, incidence, yield and DON content of grain datawere collected. In experiments conducted beyond the
stated objectives, biomass of the six microbial antagonists was produced in two fermentation mediathat differed in
carbon to nitrogen ratio (6.5 vs 11) but not total carbon loading, and field tested in Peoria, IL on durum wheat
cultivars Ben and Renville.

2. What were the most significant accomplishments?

Biological control of FHB on two different cultivars of durum wheat was demonstrated at Peoria, IL and Langdon,
ND. Additionally, antagonist biomass produced in C:N 6.5 medium was approximately 18% more effective in
reducing FHB severity than was inoculum produced in the C:N 11 medium when data was pooled across both
cultivarsin the Peoriaexperiment. At Peoriaon cultivar Renville, all six antagonists reduced percent disease
severity, percent disease incidence and increased 100 kernel weight when produced in one or both C:N media
compared to the buffer control. On cultivar Ben, 3 out of 6 antagonists significantly decreased percent disease
severity and increased 100 kernel weight when produced in one or both C:N media. Low viable cell counts
adversely affected resultsin Langdon, ND where only 2 of the 6 antagonists significantly reduced FHB severity on
cultivars Renville and Ben. In summary, results on these studies confirmed the feasibility of reducing FHB on
wheat and specifically on durum wheat cultivars. The result that the C:N ratio of the antagonist production medium
can significantly impact biocontrol agent efficacy deserves further study as a method of increasing the efficacy of
proven biocontrol agents.
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Include below alist of the publications, presentations, peer-reviewed articles, and non-peer reviewed articles written
about your work that resulted from all of the projectsincluded 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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