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Statewide disease highlights 2023
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Fusarium diseases continue to be the 
most common diagnoses: 86% of total 

diagnoses



Fusarium wilt
f. sp. lycopersici

Fol (race 3)

Fusarium crown and 
root rot 

f.sp. radicis-lycopersici
Forl

F. solani species 
complex

Foot/stem rot and 
vine decline

Fusarium oxysporum
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Fusarium wilt continues to be 
common



Fusarium wilt diagnoses have been decreasing as F3 use 
is increasing
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Fusarium wilt diagnoses have been decreasing as F3 use 
is increasing
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Reflects continued F2 cultivar use
What are the major factors hindering 

near-complete F3 adoption?



Fusarium wilt resistance-breaking race timeline

Fol race 1 
R cv

11 years Fol race 2 
(Sutter 
basin)

Fol race 2 
R cv

12 years Fol race 3 
(Sutter 
basin)

Fol race 3 R 
cv

14 years from
1st F3 cv: 2009
7-10 years from 
wider adoption: 
2013-2016 

Fol race 4
2021-2028?



Fusarium wilt in resistant cultivars

No fields (percent)
Fol 

Year Total Pot Fol R1 R2 R3 R4 Forl Non-Path

2017 2 2 0 0 2 (100%) 0 0 0

2018 11 11 0 0 11 (100%) 0 0 0

2019 0 0 0 0 0 0 0 0
2020 2 2 0 0 2 (100%) 0 0 0
2021 2 2 0 0 2 (100%) 0 0 0
2022 2 3 0 0 3 (100%) 0 0 0
2023 2 12 ? ? ? ? ? ?
Total 17 0 0 17 (71%) 0 0 0

19 F3 fields in 6 years have had Fol
All were Fol race 3



Fusarium wilt in resistant cultivars

No fields (percent)
Fol 

Year Total Pot Fol R1 R2 R3 R4 Forl Non-Path

2017 2 2 0 0 2 (100%) 0 0 0

2018 11 11 0 0 11 (100%) 0 0 0

2019 0 0 0 0 0 0 0 0
2020 2 2 0 0 2 (100%) 0 0 0
2021 2 2 0 0 2 (100%) 0 0 0
2022 2 3 0 0 3 (100%) 0 0 0
2023 2 12 ? ? ? ? ? ?
Total 17 0 0 17 (71%) 0 0 0

2023: tentative Fol detected in a record number of F3 fields-12 total
Fol race 4 also tentatively detected in Florida



If we get Fol race 4?
Aim is to slow spread while resistance 
is developed

1. Prevent movement into new fields: field 
equipment sanitation
-Physical cleaning + sanitizers
-BMPs for equipment sanitation:
https://swettlab.faculty.ucdavis.edu/extension
2. Chemical treatment of soil to reduce inoculum 
loads
-K-Pam spring, pre-planting 30 gal/A
-Miravis in-season
3. Don’t plant tomatoes in a field with race 4

Paugh, Aegerter, Koivunen and 
Swett, 2020

https://swettlab.faculty.ucdavis.edu/extension
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Fusarium “falciforme” continues 
to be a statewide issue
! Documented in over 230 fields



#1 Fusarium “falciforme” stem rot 
and decline (FRD) = severe disease we 
associate with the name “falciforme”

Caused by F. noneumartii and F. 
martii

#2 Fusarium foot rot = minor 
foot/root and branch specks

Caused by F. falciforme sensu stricto

A new paradigm: Recent studies indicate there are THREE 
species in the F. falciforme species complex 

These three species cause TWO different diseases



FRD

Fusarium foot rot

Fusarium foot rot



Fusarium foot rot isolates are barely cause 
stem rot = barely a pathogen

Fusarium “ falciforme” stem rot and 
decline pathogens

Fusarium foot rot 
pathogen



ONLY Fusarium “falciforme” stem rot and decline (F. 
noneumartii and F. martii) appears to cause yield loss

Fusarium “ falciforme” stem rot and 
decline pathogens

Fusarium foot rot 
pathogen

Yields the same or higher than negative 
control when inoculated with the Fusarium 

foot rot pathogen



Fusarium stem rot and decline pathogens are 
much more common than foot rot statewide
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Fusarium stem rot and decline is in all counties
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Fusarium foot rot has only been detected in a 
few counties
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sTentatively, evidence indicates that FRD is the primary management 

target
While Fusarium foot rot may not be important to manage—repeat 

controlled trials are needed to confirm this
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Fusarium crown and root rot: 
the most commonly diagnosed 
tentatively, but not actually
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Fusarium crown and root rot (Forl): an 
increasing statewide issue

Tentative diagnoses are 2-4x’s more common in 
2022 and 2023 than past four years
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Fusarium crown and root rot: an increasing 
statewide issue

Current challenge
Only 25% of putative Forl diagnoses are actually Forl

Management decisions are made based on incorrect information



New molecular-based diagnostic Forl method: 
Have been able to clearly identify 15% of isolates as non-pathogens
Diagnosis of 50% narrows down to likely Forl



An additional issue: Detecting Forl in resistant (Fr) 
cultivars

Resistance-breaking?
2022: 3 fields, all were NOT resistance breaking

2023: 2 fields so far
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Requires in-planta phenotyping to confirm 
resistance breaking
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Other issues of note
Early season bacterial diseases

S. Stoddard
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Other issues of note
Early season bacterial diseases

Pseudomonas corrugata
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Other issues of note
Southern blight was 4th most 
common disease this year



Southern blight is present by often not active
This year-during heat spells, plants sat in hot mud
Heat and moisture likely triggered disease



Previous bad years correspond with a greater 
number of days over 100˚F
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Other issues of note
Continued detection of 
Rhizoctonia root rot

?



Rhizoctonia root rot is poorly understood as a 
tomato pathogen-better studied in other crops
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Rhizoctonia root rot 
detections are increasing



County Isolate Celebrity' (Mi +) Rutgers' (Mi -)
M. incognita Yolo 139 33 31

Yolo 140 44 32
Yolo 143 23 27
Yolo 144 35 33
Yolo 145 19 28
Yolo 146 30 37
Yolo 213 6 7
Yolo R-R 43 44
Solano 212 4.6 12
Fresno 157 30 32
Fresno 158 26 28
Fresno 208 24 20
Fresno 207 28 44
Fresno 151 34 44

Merced 183 28 38
Sutter A-S 46 37

M. javanica Yolo 184 19 29
Stanislaus C-L 0 1

Controls
M. incognita Hr3 36 29
M. incognita I3 0 47
M. javanica VW5 33 25
M. javanica VW4 5 42

% Root galling
Statewide:
• RKN recovered from 27 

fields planted to resistant 
cultivars
• 100% of tested isolates (18) 

were resistance-breaking 
(controlled temp)

Root knot nematode resistance breaking common 
statewide-2021 survey (Hodson, Swett)

Is there anything we can do to facilitate 
development of new RKN-resistance resources?



Upcoming: new UC IPM tomato disease diagnosis field guide



Upcoming:
Summer 2024: Vegetable crop field day, UC Davis
Open to all
Date: TBD

Support for this work comes from:



Questions? 

Cassandra Swett
clswett@ucdavis.edu
https://swettlab.faculty.ucdavis.edu/


