
 

'Tiny tornadoes' around leaves can spread
deadly plant pathogens
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A new study led by Cornell University is the first to analyze plant spore
dispersion at its source, where rain droplets shake flexible leaves to
initially disperse pathogens.

When raindrops hit a leaf of a wheat plant infected with rust—a
pathogenic spore that has decimated crops globally—the leaf flutters,
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creating tiny swirling vortices of air that disperse the spores, where they
could end up infecting healthy plants.

An analysis of this effect using high-speed cameras, described in Science
Advances, could be a first step toward designing a strategy to help reduce
pathogens—not just spores but also bacteria, oomycetes and
viruses—from spreading from leaves.

Applying theoretical analysis to the high-speed camera footage, the
researchers were able to predict the trajectory of spores and how they
are carried by a swirling motion created by the vibrating leaves. "It's
kind of a tiny tornado in the air," said Sunghwan Jung, the paper's
corresponding author and professor at Cornell. Zixuan Wu, a doctoral
student in Jung's lab, is the paper's first author.

For their analysis, researchers borrowed techniques typically used to
study geophysical flows, which are large-scale oceanic and atmospheric
air currents, and downsized them by a few orders of magnitude to
understand and predict the swirls they found in the air around a bouncing
wheat leaf.

"We describe the magnitudes of these kinds of swirling motion, and then
when they will form and how spores move around, so everything is
predictable," Jung said.

Because of restrictions to working with actual live spores, the
researchers used miniature hollow glass particles to mimic spores. They
used their methods to better understand how many spores might come
off a leaf, where they might go and how they move away from an
infected plant. Ultimately, the study may inform future research that
finds a way to prevent spores from infecting healthy plants at their
source.
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"We couldn't figure out the solution yet," Jung said. "But if we can
control these kinds of vortex structures around the leaf somehow, then
we can reduce the spread of spores to new plants."

  More information: Zixuan Wu et al, Coherent spore dispersion via
drop-leaf interaction, Science Advances (2024). DOI:
10.1126/sciadv.adj8092. www.science.org/doi/10.1126/sciadv.adj8092

Provided by Cornell University

Citation: 'Tiny tornadoes' around leaves can spread deadly plant pathogens (2024, January 31)
retrieved 6 May 2024 from https://phys.org/news/2024-01-tiny-tornadoes-deadly-pathogens.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://phys.org/tags/spores/
https://dx.doi.org/10.1126/sciadv.adj8092
https://dx.doi.org/10.1126/sciadv.adj8092
https://www.science.org/doi/10.1126/sciadv.adj8092
https://phys.org/news/2024-01-tiny-tornadoes-deadly-pathogens.html
http://www.tcpdf.org

