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Project 1: Identify other fungal antagonists, such as bacteria, that may be effective
in controlling FHB when used as a heading time field spray, seed treatment, or
residue treatment. Also, to examine other residue treatments that might interfere
with perithecial development or spore release.
1. What major problem or issue is being resolved and how are you resolving it?
The proposed research is part of an ongoing investigation on the use of naturally
occurring biological control agents to reduce the severity of Fusarium head blight (FHB)
in wheat and barley. Our goal is to develop key strategies and microorganisms that may
ultimately play a vital role in the integrated management of FHB. The primary goals of
this research are to optimize liquid culture fermentation conditions to maximize
biocontrol agent activity and to subsequently evaluate the efficacy of biocontrol agents
produced using the aforementioned liquid culture techniques in greenhouse bioassays and
field tests in sites located in North Dakota, Illinois and Ohio. To accomplish these
objectives, seven highly efficacious FHB biocontrol strains representing yeasts and
Bacillus species were selected for media optimization studies. Development of a defined
medium was determined to allow for nutritional control over metabolite accumulation.
Medium composition factors such as carbon and nitrogen sources and C:N ratios were
evaluated along with pH and O2 effects. Biomass produced in media capable of
promoting superior cell accumulation was tested for biocontrol efficacy in both
greenhouse bioassays and field trials located in Peoria, IL, Wooster, OH, and Langdon,
ND.
2. Please provide a comparison of the actual accomplishments with the objectives
established.
Both of the stated objectives were successfully accomplished. In addition, the effects of
storage on biocontrol agent efficacy was evaluated to determine what influence
transportation of biomass produced in Peoria, IL to field sites in Wooster, OH and
Langdon, ND might have on antagonist performance. Survival and efficacy of two
antagonists stored as fully colonized broth at 4 C for 8 d was comparable to freshly
produced cells.
3. What were the reasons established objectives were not met? If applicable.
NA

4. What were the most significant accomplishments this past year?
A liquid culture nutrient medium was developed that produced antagonist biomass with
enhanced efficacy when tested on durum wheat in both greenhouse and field efficacy
trials. All 7 antagonists evaluated for biocontrol efficacy in 1998 and 1999 were
screened in 2000 at Peoria, IL, Wooster, OH and Langdon, ND. All 7 biocontrol strains
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effectively reduced FHB severity on the winter wheat cultivar Pioneer 2545 (Peoria, IL
and Wooster, OH) as compared to the buffer controls. FHB severity was reduced by as
much as 65% (yeast OH 71.4). On tests on the more resistant winter wheat cultivar
Freedom, disease severity was less than 1% in Peoria and no significant reduction was
seen at Wooster. Preliminary results from the Langdon, ND site indicate that 2 of 6
antagonists reduced FHB severity compared to the noninoculated control on variety Russ,
whereas 5 of the 6 antagonists reduced FHB severity on variety Grandin. Disease
severity on variety Grandin was reduced by as much as 50% (yeast antagonist OH181.1).
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