
From leaf spots, isolated 
colonies corresponded 
to Pantoea. A set of 43 
Pantoea isolates (39 
from leaf spots and 4 
from rot bulbs) were 
sequenced for a MLSA 
to study genetic 
diversity and identify 
them at species level
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Introduction
The onion supply shows inter-annual variations
in Uruguay, associated to high losses during
post-harvest conservation. Bacterial rots are
the main cause of post-harvest losses in
Uruguay. Bacterial leaf spots may be
devastating for some varieties under conduce
conditions, whereas infections on seed-stalks
may lead to seed losses.

Goals
This research aimed to determine causal agents 
in bulb rots and leaf blight and stripe leaf spots 

in Uruguay.

Conclusions

Sampling, isolation and first identification

Pathogenicity trials with selected isolates
(Burkholderia, Pantoea, Enterobacter and  Pseudomonas)

Inoculation on bulb disks Immersion of bulb neck Aspersion of the leaves

 Bacterial isolates causing bulb rot and leaf spots and stripes were identified, 
belonging to the genera Burkholderia, Pantoea, Enterobacter y  Pseudomonas. 
Leaf spost are only caused by Pantoea, a genera with five species distinguished.

 Isolates differed in their aggressiveness in pathogenicity tests.
 The presence of diverse bacterial pathogens leads to a complex disease 

management of leaf bacterial spots and bulb rots. 
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Materials and Methods

Samples were collected 
from commercial 
storages at farming 
systems in South (bulbs 
and leaves) and North 
(leaves) Uruguay. 
Bacterial colonies were 
isolated in NBY.

Sampling and 
Isolation

• Classic biochemical 
tests 

• Amplifying and 
sequencing ARNr
16S.

• Comparison with 
sequences in 
GenBank (BLAST)

Genera 
identification

Bacterial suspensions (108) 
and inoculation using 
different methods:
• Aspersion on leaves
• Inoculation on bulb disks
• Immersion of bulb neck

Pathogenicity 
tests

Codes “N” (North) or “S” (South) denote the collection regions. Isolates highlighted with
yellow background were chosen for the pathogenicity test presented below.

Five species were distinguished, four present in the North and four
in the South region. Pantoea vagans and P. eucalypti were not
previously reported as onion pathogens elsewhere.

Reference genes for MLSA

Gene Protein
fusA Elongation Factor G
gyrB DNA gyrase
leuS leuS
rpoB DNA-directed RNA polymerase subunit beta

In a first step several genera were identified based on 16S sequencing. Burkholderia, Pantoea, 
Pseudomonas and Enterobacter have been reported as causing bulb rot in other regions. From 
leaf spots, isolated colonies corresponded to Pantoea in all cases.

Results

Bulb disks was an easy to implement and discriminating test, though the way of infection is not 
representative of natural infections. High pathogenicity was observed for isolates belonging to 
Burkholderia and Pantoea in all implemented tests.

Phylogenetic analysis (MLSA) based on four house-
keeping genes for Pantoea isolates

Inoculation by 
spraying the 
leaves with spore 
suspensions to 
compare nine 
Pantoea isolates 
(chosen from the 
phylogenetic tree) 
on seven cultivars. 
Inoculated plants 
were maintained 
at 28 °C, 90-95% 
RH. 

Pathogenicity and virulence test

Proyecto Fondo María Viñas (FMV)
Beca de Maestría (SNB)
PEDECIBA, Uruguay

Symptoms were evaluated 7 and 14 days after using a severity scale 
0 to 4 (data are average of five plants). Strains from Pantoea ananatis
were the most aggressive ones on several onion varieties.

Multilocus
sequence 

analysis (MLSA)
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