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Executive Summary
(January 2023 —January 2024)

51 presentations at 36 grower meetings in 7 states in 3 countries

reaching 2,291+ direct contacts:
12 presentations at the NARC and Annual Stop the Rot Meeting in Savannah, GA,
reaching 35 participants.

4 presentations at Joint Meeting of National Allium Research Conference and National
Onion Association, reaching 70-110 participants.

21 presentations at Winter Educational Meetings in CA, CO, GA (8), NY (2), PA, OH, ID
(2), OR, UT (2), WA and WI, reaching 1260+ participants.

8 presentations at Summer Field Days including trial tours in GA, NY, ID (2), NM, WA
(2) and TX reaching 351 participants.

6 International Invited presentations in Australia and South Africa (5) by Lindsey du
Toit reaching 225 participants
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Lindsey duToit caue SEOP the Rotters

E 2 2023-2% Rot Race Winter Tour:
® Kennewic, WA.........ccccccvvvvvunnns November 15,2023

Murray Bridge, Augtralia.......... November 27,2023
San Antonio,TX........ccccevveeennnne November 30,2024
Mooketsi, South Africa.............. January 2%,202%

Kimberly, South Africa............... January 29,2024
M Ceres, South Africa.................... January 30,202%
Oudtghiroom, South Africa........... January 31,2024
L Oregon,OR.........cccccccvvvvviiinannnns FebGruary 6,202%
Steveng Point, WJ.........ccccueeeenn.. February #,202%

Columbug, OH...........ovveueeeennnn February 12,2024



Executive Summary
(January 2023 —January 2024)

4 articles in international trade magazines, (3 in Onion World)
4 Extension newsletter articles in NY and GA

8,698 views of 8 Stop the Rot videos — 53% increase from
12/20/2022

3 new Extension resources (Frequently Asked Questions on
Alliumnet)

Alliumnet.com website: 3,780 visits by 3,421 users who
viewed 24,828 pages of content, 24% from the US (Jan 1 — Nov
30, 2022)
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‘1"“% Research Results

By Heather MacKay and Lindsey du Toit, Washington State University
Christy Hoepting, Cornell Coop i

fter completing three years of regional surveys in 12

states for onion bacterial diseases and three years of field
triats on management of bacterial dseases in onion crops,
the “Step the Rot” research team I moving into the final
phase of documenting the knowiedge gained and sharing the
Information with the onion industry. in addition, the team =
planning clear pathways foc the knowledge gaps addressed
by the project and identifying the most important unknown
aspects of onion bacterial diseases on which to follow up after
the end of the current USDA Specialty Crops Research initiatve
project

What Kind of Rot Have You Got?

Reglonal bacterial cisease survey work, pathogenicity of
the numercus bacterial solates obtained from ondon crops,
and management strategies being tested <an now be viewed
on research posters. Aithough the project has detected over
100 different genera associated with onion bulb rot, only
four or five of those are dominant genera, which vary among
different onion grawing regions of the U.S. and have varied
BCross £rowing seasons. Many of the bacterial strains isclated
from onions are not pathogenic (Le., do nat Guse diseases).
See the poster presented at the International Conference on
Plant Pathogenic Sacterla, in Assis, taly, in July 2022 at www

1] 1. cormy! (! t-publicati d- .

A el & Infected with Pseudorones asugeass
Photo by Claucia Nischwiz. Uk State University

Managing Baoterial Bulb Rot

Fesults on various 35p2cts of managing bacterial diseases
of onion, indhuding irrigation, nitrogen
Cuitural practices and postharvest applications
have been published from feld trials in multiple states over
three seasons in "Plant Disease Management Reports,” and
there are more reports to come. Check out the reparts at www
-10T-publications-3nd-resources.

the Aot project over the next year ot vario
meedngs a0ross the U.S.

National Perspective on Bacterial Diseases
of Onion

A presentation by Lindsey du Toit, project director for
Stop the Rot, during the 2023 Southeast Regional Fruit and
Vegetable Conference, provides 3 snapshot of onion bacterial
disease resaarch findings from the project to date. Check it

* What causes onion rot?
* Do bacteriddes work?
» Does neck length at harvest affact bacterial bulb rot?

Answers to these questions will be added:

* How Is bacternial bulb rot gifferent from other bulb rots?

*» How do onicns get infected with becterial diseases?

* What are the be: ategies 1o control onion bulb rot?

* Does nitrogen application increass bulb ror?

* How refevant is irrigation to causing bu rot?

* Are any onion vark resistant to bacterial rot?

» Does mechanical pulling and harvesting affect onion
bacterial buits rot?

* Wnat is the effect of iming of undercutting on bacterial
buib rot?

* What is the effect of rolling the tops prior to harvest on
bacterial buib rot?

* Does reatment of onion bul
bulb rot?

* Does heated, forced-air curing after harvest control
bacterial bulb rot?

h ozone control bactenal

Additionally, rasearc] Ml De giv

g updates on the Stop
5 onion educetonal

Piease reach out if you have suggestions for extension

resources you need, would like more informaton on the Stop
the Rot project or have recommendsticn:

his project. &

out &t www slliumnet com/stop-the-rot-publications-and-
resources.

Copper Tolerance Genes Detected in Onion
Bacterial Pathogens

About 50 percent of the p; rains of Pantoeo
oggiomerans that have been sequenced 5o far C3rry genes that
confer resistance to copper bactericides, similar to those found
In other bacteriai plant pathogens. In CoNtrast, these genes
have not been found in the Pontoes onanatss strains isclated in
the surveys of onion rops and sequenced to date. This might
explain some of the differences in effectiveness of copper
bactericige traatments evaiuated in Held trials in partiipating
states scross the U.S. For example, per bactericides
generally have proven effective in Geargla, whare P. ononotss
yalent, while bacteriddes have generally fziled in regions
2ns are commen. We pian 10
investigate copper resistance further in Pantoea and other
genera of bacteria psthogenic to onion.

Answers on Alliumnet.com

in 3n effort to make the Allumnet website, home of the
Stop the Rot project, readily searchabie for growers to find
answers 10 their Gactenial rot questhions, we are organ Iil‘s the
homapage with guestions That might be commonly asked.
Answers to these quastions are now at w alliumnet com/
frequantly-asked-questions.
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8,698 views - 53% increase in views since Dec 20, 2022

Stop the Rot Video Views (Feb 24, 2024)

Combating bacterial diseases of onion: How do we stop the rot? 14.41 min. Lindsey du Toit. Posted
Dec 15, 2020 — 6,586 views (up from 4,242 views 12/20/2022).

* Posted on Gartebau Profit trade magazine website in German.

* Translated into Serbian and presented at virtual grower meeting in Serbia, Jan. 18, 2020.

How to identify bacterial bulb rot. 4 min. Available in English and Spanish. Christy Hoepting. Posted
Jun 22,2020 - 1028 views (up from 746 views on 12/20/22) in English, 246 views (up from 165 views
on 12/20/22) in Spanish.

Combating onion bacterial diseases with pathogenomics tools and enhanced management
strategies. 3 min. Antoinette Machado and Brandon Sandoval. Part of virtual field day. Posted Sep 1,
2020 — 181 views (up from 168 views on 12/20/22).

Evaluation of post-harvest treatments of onion bulbs. 5.29 min. Tim Waters. Posted Dec. 18, 2020 —
256 views (up from 195 views 12/20/22)

(1)2n/i§8/séc2a)le test. 0:22 min. Claudia Nischwitz. Posted January 2021 — 135 views (up from 65 views on

Stop the Rot bacterial inoculation workshop. 55:32 min. Lindsey du Toit and Michael Derie . Posted
July 2022 — 135 views (up from 60 views on 12/20/22).

Stop the Rot Experimental design workshop. 58:25. Lindsey du Toit. Posted July 2022 — 109 views (up
from 60 views on 12/20/22).




Google search “how to diagnose onion bulb rot:

Go gle how to diagnose onion bulb rot X $ Q

< Al Images Videos Books Maps ¢ More Tools

About 9,670 results (0.25 seconds)

www.youtube.com » watch

How to Diagnose Onion Bacterial Bulb Rot - YouTube

View the different forms of bulb rot caused by bacterial pathogens and how to
distinguish bacterial bulb rot from other non-bacterial ... Sto p t e Rot

YouTube - CCE Cornell Vegetable Program - Jun 22, 2020

345

.k 10 key moments in thisvideo v

www.youtube.com » watch
What is Bacterial Streak and Bulb Rot in Onions? - YouTube

It's a bacterial disease dubbed the 'onion devourer' by UGA researchers
Damon Jones tells us what this discovery means for the industry and ..

YouTube - Farm Monitor - Jan 6, 2022

www.youtube.com » watch

Combating Bacterial Diseases of Onion - YouTube
Diagnosing Bacterial Diseases in Onions. CSUExtension+22K views - 2:33 Sto t h e Rot
Go ... What is Bacterial Streak and Bulb Rot in Onions? Farm Monitor+568 ... p

YouTube - WSU CAHNRS - Dec 14, 2020




Alliumnet Analytics (Dec 1, 2022 —Jan 31, 2024)

* 3,780 visits (up from 3369) by 3,421 users (up from 2489) who
viewed 24,828 pages of content (up from 6166) from U.S. (24%),
Netherlands (4%), Japan (4%), India (4%) and Brazil (4%).

* In the US, visitors are mostly from:

« WA (13%)

* CA (8%)

« TX (8%)

* NY (6%)

* GA (6%)

* VA (4%)

* NJ (4%)

* WY (3%)

- Note: VA & WY were top visitors in 2022 too.




Alliumnet Analytics (Dec 1, 2022 —Jan 31, 2024)

* Of 4,146 U.S. page views (4330 last report):
* Stop the Rot section: 1044 (up from 884) — 25%
* NARC/NOA Meeting: 626 — 15%
e Home Alliumnet: 543 - 13%
» Stop the Rot Publications & Resources: 501 (up from 183) —12% (up
from 1.2%
* Frequently Asked Questions: 264 — 6% (new section)
 What does onion rot look like?/What causes onion rot? (these 2
qguestions were mixed up for awhile) - 44
* Do bactericides work? — 40
* Does neck length affect bacterial bulb rot? — 30
e About Alliumnet: 251 - 6%
e Resources Alliumnet & W4008 Alliumnet: each 125 -3%
* Events Alliumnet: 84 — 2%
* NOBSC: 84 - 2%




-
New Resources: Frequently Asked Questions

From Alliumnet Stop the Rot home page:

Resources
ABOUT STOP THE ROT W4008 NARC RESOURCES NOBSC EVENTS

)
View the complete list of Stop the Rot publications and resources neld=7

FREQUENTLY ASKED QUESTIONS

Grower FAQs about bacterial diseases of onions

Frequently Asked Questions

Grower Questions for Alliumnet and Extension Resources

What does onion rot look like?
Do bactericides work?

Does neck length at harvest affect bacterial bulb rot?



What Does Onion Rot Look Like? What Does Onion Rot Look Like?

What Onion Rot Looks Like in the Bulb and in the Field What Onion Rot Looks Like in the Bulb and in the Field

In the field, bacterial diseases cause chlorosis, water-soaking, and collapse of the inner leaves of the plant.

Onion bulb rot may be caused by
bacterial or fungal pathogens.

Accurate diagnosis of bulb rot
(bacterial, fungal, or other) is
important to select an effective
management strategy.

For example, fungicides are not

effective in controlling bulb rot caused
by bacteria. Bulb rot caused by bacteria Bulb rot caused by fungus (Botrytis neck rot)

Bacterial bulb rot may be caused by dozens of different types of bacteria.
It is generally not possible to determine the type of bacteria that caused the rot based on bulb rot symptoms. Samples
would have to be sent to a diagnostic lab.

To learn how to identify bulb rot caused by bacterial pathogens, and to distinguish it from bulb rot caused by
other factors including fungal pathogens and abiotic factors (such as bruising), check out this video:

Rot can also
smell putrid

English video (4 min) Spanish video (4 min)

Not all plants with foliar symptoms of bacterial disease result in bulb rot.

Sometimes bulb rot results from onion plants without foliar symptoms of bacterial disease.



ew Resources: ——
requently Asked Questions —

Jol

+ Thers were no treatrments in  field trials conducted o part of the Stop the Bot project that significantly reduced
bacterial bulb compared to the untrested control.
= Copper bactericides caused phytotouicity (eafl necnosis)in sofme trids.

E rn Gaorgis
= In 2021 (37.5% bulb rot in urereated control, all treatmers except Theia gonilicarty redoced bulb rof compssred (o the
. . untrested control.
DO’ bacte rlcldes Work? +  Best performing trestments were: NuCop [5.5% bult: rot= E5%cortrol), Lifegard (7% bulb rot = 1% control),

Mankocide [7.8% bl rot = TE% cornrol) and Howler [B/5% bully rot = T7% cormroll
= I 2020 (748N bulb rot in untrested control), Leap and Adtigard failed to control bacterial bulb rot.
»  Best performing trestments wene: Mankocide [3 1% bulb rot = 88% controll, Masteroop [12_2% bulh rot - E3%
cantrad) and Marda {17.2% bulb rot = 7% cortral).

DO bactericides Work? Products Tested (Stop the Rot trials): Sanitizar

Copper Bactericides: «  Oniclabe (A brials in O, 00, GA, WY £ WA
« ocide 3000-0 (3 triels in CA, €0, GA NY WA i
= Mankocide [©triss in C4, 00, G, MY & WY A
" Badge/SrisinNVEWA o Ll ]
«  Mastercop (Giriakin O GASNY) Riologicals:
No! . mnﬁ-id-,unorxl.m& Wi HrizEs
= Cuprofix Ulitra 40 Disperss (4 riak in MY &0 = Howder (1 trialin G4)
. . . . . = NuCop(2 trials in GA) « Theia(l rislin GA)
» There were no treatments in 2 field trials conducted as part of the Stop the Rot project that significantly reduced - Champ (2 isls inGA) .
. = Champion (1 trislinCy) Larmer:
bacterial bulb compared to the untreated control. . . I
Flant Dafense Activators: »  Bgriititan (2 triak in GA)
. ici ici ey i 1 0 (1 rial i G4
Copper bactericides caused phytotoxicity (leaf necrosis) in some trials. T T i A ielorcs S
= Actigard |6 trislsin Ch, 00, GAZNY) - Forticept (1 trial inGA)
. - . AS06.(1 il in 00
EXCEPT in Georgia > el

+ In 2021 (37.5% bulb rot in untreated control), all treatments except Theia significantly reduced bulb rot compared to the
untreated control.

Wy did bactenioidas anly wark in Georgia?
o Best performing treatments were: NuCop (5.5% bulb rot = 85% control), Lifegard (7% bulb rot = 81% control), Differesnt types of Bactesial bulb rol pathogers
Mankocide (7.8% bulb rot = 78% control) and Howler (8.6% bulb rot = 77% control). @ Cretfeany et L et ety o orfon st ptfagers that are comymon i the il graming regieres
+ In 2020 (74.8% bulb rot in untreated control), Leap and Actigard failed to control bacterial bulb rot. + InBeorgia, e rriost cormrmon bacterial pethogen Sppears (0 be Pantoes amnatis, which ccers song the eses of an iz

plarit wihere Faliar spray of non-Systemic badericdes rmay directly come in contadt withithe bacteria andidlic

= Intheother onion-groning regio e Liniterd Staes, the most comman bacterial pathogens (g, Pantoss aggiamerans,
Burkfoiderio sop., E bactor spp. et ocour deeep imithe leal s in the reck of the onion plart wiers ey are protected
froem fofiar sprays of non-systemic bactericide,

Reszearch Repoms:

Califimia
A 3 BDUAE T Bacrarichdan for marsgerees f bacrsrisl bnaf blight andBacianial belk rec in enions, 301 (Caloreial. Hars Dissas
Marsgana:

Corlor o
L0 324 POAR - Cvaluazion of bacrericiden ca manage tlippery ein ie arler in Colarads, 2829, Plure Dinsass Mansgerant Separt (FOMEL the Americar
Fyepsthological Seokey (APS] VAL

Georgia



ew Resources:
requently Asked Questions

Does neck length at harvest affect bacterial bulb rot?

Does neck length at harvest affect bacterial bulb rot?

Yes!

+ If onions are topped when the neck tissue is still moist and green, the potential for internal bulb rot increases if the necks are clipped too short.
* Onions should be topped or clipped to leave a neck length of at least 2 inches (to minimize the risk of bacterial bulb rot.

Why does leaving a longer neck length reduce risk of internal bacterial bulb rot?

Bacterial pathogens of onion require moisture to infect and spread. The moister the neck tissue, the greater the risk of infection. Bacterial pathogens do not infect or

spread through dried tissue.
* Bacteria that end up on the tip of a freshly cut, 1-inch neck have a shorter distance to travel to the bulb than on the tip of a freshly cut 4-inch-long neck.

* Longer necks are more likely to dry fully and halt the spread of bacterial infection before the bacteria enter the bulb.

What can | do to reduce the risk of internal bacterial bulb rot?

* Top/clip onion necks to at least 2 inches long (preferably 3-4 inches).
* Consider field curing for longer before topping bulbs, if the neck tissue is still moist.

Does neck length at harvest affect bacterial bulb rot?

aire dipped oo short

ck Hiezue & siill modse and groen, the potential for Inte

£ leawe 2 neck length of at least 2 Inchies (o m

Wiy does leawing a longer neck length reduce risk of internal bacterial bulb roa?

summary of field trial results in Georgia: 2021, 2022

= Topping onkon necks to 2 kength of 1 inch resulted in 4 po 5 times more nternal bulb roc [19%] than onions that were clipped to a 3-imch or 5-inch meck
length [4.0-4 5% bulb rot incidencoe].

= Topping onbkon bulbs very close to the shoubder or leaving a sheort meck (1 inch bong) resulted in significantly more bulls roc (18.0-12.5% bulb rot incidenice}
than topping necks to a 2-inch or 3-inch length (10.0-11.5% bull roc).

Trial Reports:

waluaton of neck-clip@ing kengoh on post-harvest incldenos of extermal ard Internal bacterial bulb rot in onlon, Georgla, 2021

7, C 20023 Evaluation of neck-clipping lemgth on post-harvest inddence of external and internal bacterial bulb rot in ondon,

. well agd the pot i TNICE 35 5000 25 U1 ready

L= 022 EMects of late-season cultural practices on bacterial leaf blight and bulb rot in an

ondon Crfp, Pasco, WA, 2021-22 Flant Disease Management Reparts 16:%149.



Alliumnet Homepage

btop the Rot
Combating Onion Bacterial Diseases with Pathogenomics Tools and Enhanced

Management Strategies
2019-2024

Include a picture of a rotten onion bulb near the top of this page

USDA National Institute of Food and Agriculture  This work is supported by Specialty Crops Research Initiative Award 2019-51181-30013 from the USDA National Institute of
- U.5. DEPARTMENT OF AGRICULTURE Food and Agriculture. Any opinions, findings, conclussdns. or recommendations expressed in this publication are those of the
authort(s) and do not necessarily reflect the view of the U.S. Department of Agriculture.

Introduction to the “Stop the Rot Project” video (click to watch the year 1 video)
“Stop the Rot Project” Highlights video (click to watch year 5 video(s))

Frequently Asked Questions (click to take you to FAQ page)




Alliumnet Homepage

Resources (click to take you to an exhaustive list of resources generated by this project)

PI'OjECt TOpiCS: (click on individual topic to take you to Summary & Research Highlights + relevant
resources page)
* National survey of onion bacterial diseases .
* Bactericide/pesticide efficacy * Executive Summary
* Effect of irrigation practices on onion bulb rot * Topic reports
* Effect of nitrogen on onion bulb rot
* Effect of harvest practices on onion bulb rot
* Effect of post-harvest practices on onion bulb rot

 Publications

* Onion bacterial disease detection tools -
* Risk modeling of onion bacterial disease Look a little
* Screening for varietal resistance to onion bacterial diseases or dig deep!

* (Onion bacterial disease pathogenomics
* Microbiome studies of onion bacterial diseases
* Economics of onion bacterial diseases



Alliumnet Stop the Rot Frequently Asked
Questions

The Stop the Rot project addresses bacterial diseases of onion. Include caveat that
answers reflect research results generated from the Stop the Rot project 2019 to 2024.

e What does onion bacterial bulb rot look like?
* Bulb rot
* Foliar symptoms of bacterial disease of onion

e What causes onion rot?
e Short answer
e Click on interactive map/database

e How do onions get infected with bacterial disease?
e Can onion bacterial diseases be seedborne?




Alliumnet Stop the Rot Frequently Asked
Questions

Strategies to control onion bacterial bulb rot:

* Do bactericides work to reduce onion bacterial bulb rot?

* |s copper an effective management strategy to control onion

oacterial diseases?

* Does nitrogen rate affect onion bacterial bulb rot?

* Does timing of nitrogen application affect onion bacterial bulb
rot?

* Does irrigation affect onion bacterial bulb rot?

* Do onion varieties differ in their susceptibility to onion bulb rot?

* |s there a laboratory bioassay that can be used to screen onion
varieties for their sensitivity to onion bacterial diseases?




Alliumnet Stop the Rot Frequently Asked
Questions

Strategies to control onion bacterial bulb rot:

* Does the topped neck length affect onion bulb rot?

* Does the undercutting/pulling early affect onion bacterial bulb
rot?

* |s there a difference between undercutting/pulling/lifting onions
with a chain digger and straight-bar undercutter?

How does topping onions affect bacterial bulb rot?

Does rolling onions affect onion bacterial bulb rot?

How does curing affect onion bacterial bulb rot?

Do disinfectants applied in storage work?

Does crop rotation affect onion bacterial bulb rot?




Planned Extension Publications

 Onion World article(s)

* Local Extension newsletter articles.

e State-centric Bulletins, Fact Sheets, etc.

* Bulb rot video to be converted into a poster for onion stores

* Foliar symptom diagnostic video converted into a 5” x 7” pocket
guide for the field
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