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Stop the Rot: 
Combating Onion Bacterial Disease Through Nitrogen Fertility Management 

What do we already know?
§ Onion bacterial diseases can cause losses of more than 50% 

under the worst conditions1.  
§ Onion bacterial diseases are commonly managed by 

applying chemical control products such as copper based 
bactericides. These have limited efficacy2, are not curative 
(only preventative), and must be applied often.

§ Numerous cultural management strategies, including N 
fertility management, have been shown help manage onion 
bacterial diseases1,3. These strategies can be used in a 
holistic approach to disease management.

Discussion 
2020 Results: Nitrogen rates and cut-off timing did not affect 
bacterial disease incidence or marketable yield in the first year. 
Although the highest N rate did result in the highest disease 
incidence and lowest yield across the non-inoculated N rate plots. 
The lack of treatment differences was attributed in part to high 
levels of NO3- in the water supply and led to the trial being moved 
for 2021. 
2021 Results: Losses to bacterial rot were greatest in onion plots 
that received the medium N rate in the N rate trial, and in plots 
that received N applications at or after bulb initiation. Even in this 
field with lower residual N levels than the 2020 trial site, bulb yields 
were similar across all N rates and N cut-off timings. The incidence 
of bulbs with bacterial rot at harvest, and marketable bulb yields 
were much less than in 2020, potentially confounding treatment 
effects.

Nitrogen cut-off timing results

§ Excess N leads to larger onion bulbs and thick necks 
which dry slower during field curing3,4.

§ Excess N produces luxuriant foliage that is 
more susceptible to wounding, attractive to 
thrips, and can trap more moisture in the neck1,3, 
making conducive conditions for bacterial infection.

§ Late-season N applications have been linked 
to increased losses to bacterial diseases due 
to larger necks and delayed maturity and curing4.

Nitrogen rate trial
Onion plants were given four split applications of UAN-
32 for the following total* N rates (lbs. N/acre):

*Total N rates include residual soil N at planting, NO3- in the irrigation 
water, and UAN 32 applied in season.

Nitrogen cut-off trial
Onion plants were given the medium N rate, but the 
final N application timing differed:**
§ Two applications ending two weeks before bulb initiation 
§ Four applications ending at bulb initiation
§ Six applications ending two weeks after bulb initiation
**In 2020 the cut-off timing treatments were bulb initiation, plus 1, 
and plus 2 weeks.

Methods

Research questions Conclusions 
Applying lower rates of N or ending N applications early did 
not result in lower yields under the conditions of these trials. 
However, marketable bulb yield in the 2021 non-inoculated plots 
showed a subtle response to increasing N rates. Additionally, the 
later N cut-off timing marginally increased the incidence of bulbs 
with bacterial rot in inoculated plots in 2020 and 2021.

What’s next?
§ Assess bacterial disease incidence and severity after storage.

§ Complete the trials over one last growing season in 2022 and 
compare results with collaborators in other growing regions.
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Why fertility management?

§ Do higher N rates increase crop losses 
due to onion bacterial diseases in the 
Columbia Basin?

§ Do late N fertilizer applications 
increase crop losses due to onion 
bacterial diseases in the Columbia 
Basin?

§ How does the relationship between 
bacterial diseases and N management 
compare to findings in other regions? 

2020:
194 (0 applied)
234 (40 applied)
274 (80 applied)
314 (120 applied)
354 (160 applied)

2021:
41 (0 applied)
120 (79 applied)
200 (159 applied)
280 (239 applied)
360 (319 applied)

Onion leaves and roots were 
collected 4X from each N rate 
plot and analyzed for nitrate-N 
and total N. 

Soil samples were collected 
from each N rate plot 4X and 
analyzed for inorganic N 
through colorimetric analyses.

Low
Medium low
Medium
Medium high
High

Fertilizer applications of UAN-32 
were applied using a CO2-
pressurized backpack sprayer.

Inoculations of pathogenic 
bacteria began at the onset of 
“tops down”.

Burkholderia gladioli pv. allicola 
and Pantoea agglomerans were 
applied to a subplot of each N 
rate and N timing plot. 

After field curing, a 5’ section of 
bulbs were harvested from each 
inoculated/non-inoculated 
subplot.

Onions were sized and rotten 
onions (bacterial culls) were 
weighed and analyzed for severity.

Onions will be stored for five 
months and then individually 
assessed for disease incidence and 
severity.

Map of Washington’s Columbia Basin. Source: Molly McIlquham
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