
 

No more crying over rotting onions?
Researchers gain insight into bacteria
threatening Vidalia onion production
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Dr. Brian Kvitko counting onions in the field. Credit: Dr. Brian Kvitko

The Vidalia onion is a trademarked variety of sweet onion that can only
be grown in several counties in Georgia by law. These prized vegetables
are currently threatened by the bacterial pathogen Pantoea ananatis,
which severely damages the plant by rotting the onion bulbs and leaves.
This results in substantial losses for onion growers in Georgia, as there
are no disease resistant cultivars available. The plant toxin pantaphos,
produced by the P. ananatis pathogen, causes the rotting symptoms in
onion. More specifically, the eleven genes responsible for producing this
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toxin are grouped together in a cluster called HiVir (high virulence).
However, most of the genes from the cluster have an unknown role in
bacterial pathogenesis, so there is much more to discover about how this
bacterium infects onion.

To combat this critical plant disease, Dr. Brian Kvikto and Dr. Bhabesh
Dutta from the University of Georgia have developed an aggressive
research program. A recent study led by Dr. Gi Yoon (Gina) Shin from
Dr. Kvikto's lab has confirmed which genes in the HiVir cluster are
essential and which genes contribute partially to this disease.

Published in Molecular Plant-Microbe Interactions (MPMI), the study
found that this HiVir gene cluster is common in many onion-pathogenic
P. ananatis strains, and natural mutations in these essential genes render
them powerless to cause infection in onions. The lab developed a clever
assay to isolate the toxin from the pathogen. Dr. Shin explains that
application of this toxin onto other plants besides onions also causes
lesions to form. "This suggests that the toxin produced by P. ananatis
could have broad-spectrum activity, potentially targeting conserved
function or pathways within the plant."
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Pathogenicity assay of greenhouse-grown Vidalia onions studied in Dr. Kvitko's
lab. Credit: Dr. Kvitko's lab

The exact mechanism by which this toxin can cause lesions on various
plants is yet to be determined. Dr. Shin states, "The elucidation of the
specific target of the toxin holds great promise in facilitating the
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discovery of pantaphos-resistant onion cultivars. This breakthrough
would effectively mitigate the economic losses experienced by the onion
industry." This study provides exciting insights to get us one step closer
to developing disease-resistant Vidalia onions.

  More information: Gi Yoon Shin et al, The Genetic Requirements for
HiVir-Mediated Onion Necrosis by Pantoea ananatis, a Necrotrophic
Plant Pathogen, Molecular Plant-Microbe Interactions (2023). DOI:
10.1094/MPMI-11-22-0246-R
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