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Managing Fusarium wilt with informed crop 
rotation: assessing host status of rotation crops
• Fusarium wilt: caused by Fusarium oxysporum f. sp

lycopersici (Fol); current problem is with race 3
• This strain only causes wilt in tomato
• The fungus survives in soil

• Recommend using crop rotation to reduce Fol R3 
inoculum loads

• Generic recommendation: Rotate with non-tomato crops 
for at least 2-3 years

• Crop rotation is commonly reported to be ineffective
• We don’t know how long Fol survives in soil--Years out of 

tomato are a guess
• We don’t know whether Fol can infect non-tomato crops
• Other Fusarium wilt pathogens have cryptic hosts: become 

infected but don’t cause disease
• Systemically colonized cryptic hosts = greatest threat

Rino Oguchi



Managing Fusarium wilt with informed crop 
rotation: assessing host status of rotation crops
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Warm Season Rotation Crops
% of plants systemically colonized
* Significantly lower than tomato

* * * * *



Managing Fusarium wilt with informed crop 
rotation: assessing host status of rotation crops

Warm Season Rotation Crops
Extent of stem colonization
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Managing Fusarium wilt with informed crop 
rotation: assessing host status of rotation crops

Cool Season Rotation Crops
% of plants systemically colonized
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Managing Fusarium wilt with informed crop 
rotation: assessing host status of rotation crops

Cool Season Rotation Crops
Extent of stem colonization



Managing Fusarium wilt with informed crop 
rotation: assessing host status of rotation crops

• Potentially high risk crops: 
• Cotton
• Cucurbits (melon, pumpkin)

• Potentially low risk crops: 
• grasses (corn, rice, wheat)
• Beans (green, garbanzo’s) 
• Peppers
• Brassicas (e.g. arugula) 
• Lettuce 

• Intermediate risk crops:
• Sunflower 
• Onion



Managing Fusarium wilt with informed crop rotation: 2019 
studies

• How many years should I be out of tomato if I had Fusarium wilt?
Evaluating the time out of tomato required to reduce inoculum to non-significant 

levels

• What rotation crops should I grow?
 Evaluating soil inoculum persistence following incorporation of infected rotation                  
crops

• Are there certain weeds that are pathogen reservoirs?
 Evaluating weed species as hosts



An update on Fusarium wilt spread: First 
detection in Kern County this year
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2018 Statewide Tomato Disease Diagnostics Data

Likely outcome: demand for F3 material is going to significantly increase



An update on Fusarium wilt race 4 monitoring
• Received ~25 submissions of F3 material with a 

tentative Fusarium wilt diagnosis
• Most were Verticillium, bacterial canker or crown 

rots
• We did recover Fol from nine samples
 Based on PCR diagnosis 
 PCR diagnosis (current) can’t identify race
 PCR diagnosis generates false positives
 Conducted race phenotyping



# F3 cv. Location Incidence Notes Race ID

1 N 6428 Merced unknown Race 3

2 N 6428 Merced unknown Fungicide trial Race 3

3 N6428 Merced unknown Race 3

4 N6428 San Joaquin 1% of 175 acres Sulfur dust used; also 
Cmm positive Race 3

5 N6428 Yolo 1% of plants Race 3

6 6343 Fresno 1% of 160 acres Herbicide Injury 
(100% 3 edge rows) Race 3

7 H1662 Sutter 1% Sprinkler irrigated Race 3

8 HM 58801 Fresno 5% Crown rot also 
present Race 3

9 SVTM 1082 Yolo 1% of 80 acres Race 3

All isolates were Fol race 3
None were race 4

Will be conducting off-type testing in 2019



Fusarium falciforme: A new soil-borne 
disease causing foot and stem rot and 

rapid decline



Samples collected and submitted by Gene 
Miyao in 2017



Proof of pathogenicity trials have confirmed 
that F. falciforme is a crown/stem rot pathogen
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Erin Helpio



To differentiate from Fusarium wilt: 
One-sided leaf yellowing = Fusarium wilt







After 1-2 weeks After 2-3 weeks
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Fusarium Crown and Root Rot

Fusarium falciforme

Fusarium falciforme statewide survey 2018

5-15% of plants affected in 
the field

Detections started in July
(FORL)



Some cultivars are severely affected

HM3887

Controlled field trial: inoculated plants



Some cultivars are severely affected

HM3887

N6428

Other cultivars are much less 
affected

Controlled field trial: inoculated plants



Percent of plants with yellowing + foot/stem rot
By cultivar
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Cultivars that looked the best had the highest yields
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For all cultivars: All or nearly all plants developed foot and stem rot
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The differences in shoot symptoms were ALSO not due 
differences in stem rot severity
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The differences in shoot symptoms were ALSO not due 
differences in stem rot severity
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Conclusion: differences in 
cultivars reflects variation in 

tolerance



The differences in shoot symptoms were ALSO not due 
differences in stem rot severity
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Tolerance: symptoms develop 
but yield are good

= intermediate resistance
Not the same as complete 
resistance (eg. F3 to FolR3)



Take homes
• Fusarium falciforme causes foot rot, stem rot, canopy 

yellowing and rapid decline, which reduces yield 
Work is ongoing to fully characterize the disease
The fungus is likely making a toxin that causes yellowing

• Fusarium falciforme is a statewide management challenge
Widespread across the state 
Up to 15% of the field can be affected

• In the short term, use of tolerant cultivars is one management 
option
N6428 has been identified as one option
2019 studies will evaluate a wider range of cultivars



To see this all in action:
2019 UC Davis Tomato Disease Diagnosis and 

Management Field Day





• Lab members: Rino Oguchi, Erin Helpio, Megan Kozel, 
Andrea Paulk, Beth Hellman, Kelley Paugh, Alyssa 
Brackrog, Karla Espino 

• Field support: Bryan Pellissier, Lexi, Armstrong field 
assistants

• Collaborating farm advisors: Brenna Aegerter, Gene 
Miyao, Amber Vinchesi, Tom Turini, Joe Nunez, Scott 
Stoddard, Margaret Lloyd, Joe Nunez

• Research advisors: Zach Bagley, industry breeders



Questions?

clswett@ucdavis.edu
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