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Fusarium head blight

1

Caused by fungal spore Fusarium graminearum

$3 billion in losses to US economy over past decade



Economic costs of invasive species:
$130 billion per year in U.S.

Plant pathogens:
Viruses
Fungal spores
Bacteria

Spread by air, water, humans
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Crop debris (wheat, maize, rice, etc.)
bearing perithecia and sporodochia provide
primary inoculum



Field experiments: spread from known source

5 acres of winter wheat

Dozens of samplers




can imagine ‘invisible’ smoke plumes



strength

Temporally varying
source strength
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strength

Plume follows changing wind direction

Temporally varying
source strength
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] Can predict the amount of disease spread
| over a given distance

disease deposited




Removal by rain Mortality by UVB

Spore plume
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UAVs and ground-level sampler

Sampling rate (N/min)

Collect spores, identify species
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Colonies of Fusarium

armeniacum
avenaceum
circinatum
fujikuroi
graminearum
lactis
lateritium
oxysporum
proliferatum
sambucinum
sporotrichioides
verticillioides

babinda/equiseti-like

Single-spored cultures

}

Living culture collection



The atmosphere connects distant ecosystems
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NOAA simulation of dust transport
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Early warning systems

Internet tools to inform farmers about disease spread

1. Choose a State

State: | United States AR « >
2. Choose a Model

'Y
wheat: [ Spring | wincer 2 | A
S 425

Susceptibility: ' Moderately Susceptible [
Link to Spring VWheat Variety Information

3. Weather Forecast Mode
Forecast(hrs: | 0 | 24 48 72
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Advanced: Save Model and Location
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