
Surveys for Bacterial Pathogens of Onion in Regions of Production 
Across the USA: Preliminary Results from 2020 and 2021

‘Stop the Rot’ is a USDA NIFA SCRI-funded project (2019-
2023) investigating the host, pathogens, and environmental
factors influencing bacterial diseases of onion. To provide a
regional characterization of onion bacterial pathogens,
project team members from 11 states surveyed
symptomatic onion foliage and bulbs in 2020 and 2021. The
overall goal of the surveys is to determine the diversity and
prevalence of bacteria causing infections in various regions
of onion production.
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To date, 95 bacterial genera have been isolated from onion
foliage and bulbs in the participating states. The distribution and
pathogenicity of isolates of these genera varied across onion
production regions in the US, as shown in the map below. The
four most prevalent genera were: Pantoea (700 strains to date),
Pseudomonas (353 strains), Burkholderia (273 strains) and
Enterobacter (224 strains). No symptoms of bacterial disease
were found in New Mexico onion crops surveyed in 2020.

Preliminary results Onion Production in the USA: Acres per county

Data from USDA National Agricultural Statistical Service, 
2017 Census of Agriculture

Pathogenicity testing
While the regional surveys have revealed a broad diversity of bacterial genera, strains of
relatively few genera have caused symptoms in subsequent pathogenicity tests on onion.
Pathogenicity of isolates also varied among regions and between the 2020 and 2021 seasons.

Pathogenicity testing results for the four most prevalent genera collected from symptomatic onion crops in 
2020. (RSN+ Red Scale Necrosis assay, positive result)
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Burkholderia 259 82% 49 88% 111 83% 9 100% 1 100%
Enterobacter 200 3% 3 33% 59 7% 15 0% 28 0%
Pantoea 430 24% 145 38% 28 30% 52 10% 27 11%

Pseudomonas 230 12% 47 32% 31 16% 16 13% 44 0%

National Onion Bacterial Strain Collection
The NOBSC is intended to represent the
diversity of onion-associated bacterial
pathogens on a national level, and will
serve as a repository of characterized onion
bacterial strains available publicly for the
research community. The NOBSC collection
currently contains 775 bacterial strains
representing 8 genera.
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Temporal distribution 
of genera over the 
onion season in 
Georgia, 2020 and 2021

Surveys in Georgia (see left) 
showed a progression of 
bacterial genera isolated from 
symptomatic onion leaves 
and bulbs over the growing 
season. Differences between 
the 2020 and 2021 seasons 
could be associated with 
differences in weather 
conditions that favor some 
genera over others.
Preliminary data provided by 
Bhabesh Dutta and Mei Zhao, 
University of Georgia.
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Above: Typical symptoms of bacterial 
disease of onion on cv. Expression 
caused by Pantoea spp. in mid-June 
2020, Pennsylvania. 
Photo: Beth Gugino.

Above: Preparing for Red Scale Assays 
in the lab, California, February 2022. 
Photo: Cheryl Gartner.

Right: Isolating bacterial 
strains in the lab, 

February 2022, Texas. 
Photo: Bed Prakash 

Bhatta.

Above: Testing strains for pathogenicity with the Red Scale 
Assay, Texas, January 2022. Photo: Manzeal Khanal.

Above: Bulb rot in an onion bulb from a California field, 
September 2021. Pectobacterium was isolated from these 
samples. Photo: Brenna Aegerter.

More information, reports and research results at
https://alliumnet.com/stop-the-rot/
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