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Project 1: To investigate pathways of head invasion by Fusarium graminearum.

1.

What magjor problem or issue is being resolved and how are you resolving it?

Fusarium head blight emerged in the 1990's in the U.S. as an extremely destructive
disease of wheat and barley. Efforts to develop resistant varieties have been only
partially successful. Furthermore, the initial stages of infection in the heads of wheat and
barley are poorly understood. Accordingly, we are using microscope techniques to
investigate how the head blight fungus initiates infection in the florets of developing
wheat and barley heads. Understanding infection pathways will favorably impact
virtually all aspects of Fusarium head blight research, including screening of breeding
lines for resistance, disease management in farmers fields, and use of genetic
transformation (biotechnology) to develop disease resistance.

Please provide a comparison of the actual accomplishments with the objectives
established.

Toward the broad objective of determining what tissues and cells in barley and wheat
heads serve as invasion pathways for the head blight fungus, we have taken the following
initial steps: A) Anatomy of head spikelets was investigated to locate thin-walled cells
suspected to be susceptible to initial fungus invasion; B) A mutant strain of the fungus
which carries a gene for green fluorescent protein (GFP) was evaluated for viewing the
fungus in head tissues; and C) Methods were devel oped for microscopic examination of
fungal invasion in living leaf tissues.

What were the reasons established objectives were not met? If applicable.

Progress was excellent in relation to the time available (about six months).

What were the most significant accomplishments this past year?

A GFP labeled fungus strain (a fluorescent strain) was shown to be useful for microscope
investigation of infection pathways in Fusarium head blight. The fungus was shown to
establish itself initially by developing within living plant tissues (growing
“biotrophically”) for about two days before becoming destructive to plant cells.
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