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Aerobiology and the transport of plant pathogens
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Horizontal Transport
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Aenal drones and chaos theory help rescarchers explore the
many ways that microonganisms spread havoc around the world

By Dcsd Schmal and Shave Ko
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Microbial ice nucleators and bioprecipitation
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Big questions...

* Are ice-nucleating microorganisms abundant and
diverse in the atmosphere?

« If so, what are the sources of these microbes? Are
they coming from terrestrial and/or aquatic
environments?




Pujaut, France




Puy de Dome, France

Blacksburg, Virginia, USA




Baton Rouge, Louisiana, USA

20 flights in France

16 flights in Virginia, USA
19 flights in Louisiana, USA
10 min, 50m AGL, 60 km/h

Over 4,000 colonies recovered
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Results: Droplet freezing assay

Results: Sequence assisted idenftification
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Results: Pujaut & Puy de Dome, France
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Results: Louisiana, USA
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= Pantoea
= Sphingomonas
= Plantibacter

= Novosphingobium

Results: Virginia,
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What are the sources of atmospheric microbes?
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What are the sources of atmospheric microbes?
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Fig. 10.1 Clouds acts as a transient habitat during the life cycle of microorganisms.
Microorganisms are aerosolized, transported vertically and horizontally, integrated in clouds by
condensing water and shuttled down to the ground mainly by precipitation

De Lort et al., 2017. Clouds: A Transient and Stressing Habitat for Microorganisms. In Microbial

Ecology of Extreme Environments. pp. 215-245.

Aerosolization of microbes from plants
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Aerosolization of microbes from water to air
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Aerosolization of microbes from water to air
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Aerosolization of microbes from water to air

Role for unmanned systems to fill knowledge gaps
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Thank youl!

Any questions?

P.S. We just started two

large NSF grants and are

recruiting Ph.D. students
and post docs!

Email me if interested:
dschmale@vt.edu
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