
2023 Tomato disease updates for the 
Sacramento Valley

Cassandra Swett

UC Davis, Dept. of Plant Pathology



0

10

20

30

40

50

60

70

80

90

100

Pe
re

n
t 

o
f 

sa
m

p
le

s 
(/

4
6

)

Sacramento Valley disease 
highlights 2023

Fusarium diseases continue to be the most 
common diagnoses 

>90% of all samples with one or more 
Fusarium disease



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 (> 35% of samples)



Statewide, Fusarium wilt diagnoses have been decreasing 
as F3 use is increasing
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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

8-11 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
Total 17 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
Total 17 17 0 0 17 (71%) 0 0 0
2023 12 12 ? ? ? ? ? ?

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



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 solani pathogens continue 
to be a regional issue



New paradigm for Fusarium solani-driven diseases California

These symptoms Disease name 
Foot rot-as described first in Australia, 

1988

Identity of the pathogen
 First F. solani, then F. solani f. sp. 

eumartii

When first observed in California in the 1980s



New paradigm for Fusarium solani-driven diseases California

These symptoms

Starting in 2017
A mix of minor and severe symptoms
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New paradigm for Fusarium solani-driven diseases California

These symptoms

Starting in 2017
A mix of minor and severe symptoms 

Disease name 
Foot rot-as described first in Australia, 

1988

Identity of the pathogen
 First F. solani, then F. solani f. sp. 

eumartii

When first observed in California in the 1980s

F. falciforme

F. falciforme

F. falciforme

F. noneumartii

F. martii

F. falciforme sensu stricto

Initially identified the pathogen as F. falciforme
But recent studies show there are actually three species in this 

“ F. falciforme species complex” 





Fusarium stem rot and decline causes yield loss 
and is a management target
F. noneumartii is the most virulent

FRD



Foot rot does not appear to cause yield loss 
and thus may not require management

Fusarium foot rot

FRD



Understanding connections between historical and modern F. solani diseases

Disease in the 1980’s

Modern disease: Fusarium stem rot and decline

Caused by both
 F. noneumartii=

F. noneumartii, the cause of FRD, was 
causing these symptoms in the 1980’s

This was not actually foot rot
It was the FRD  pathogen, causing less 

severe symptoms

Why is it more severe now?
Likely inoculum pressure increases have made symptoms more severe

AND

F. martii
A new pathogen to CA



Understanding connections between historical and modern F. solani diseases

The disease in the 1980’s Foot rot
Caused by F. falciforme sensu stricto

Foot rot is a present in CA as a recent 
introduction

Likely became established in the last 
~20 years

WAS NOT



Major yield impacts
Manage me!

No yield impacts?
No management?



Very hard to separate diseases in the field
Less FRD susceptible cultivars can have symptoms similar to foot rot

Diagnosis requires laboratory analysis
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Fusarium solani pathogens continue to be a 
regional issue
-Main issue = FRD-in 45% of samples
-Fusarium foot rot = minor issue, in 5% of samples
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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% of isolates 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 2024 Sacramento Valley disease highlights
Tomato pith necrosis



Tomato pith necrosis
Pseudomonas corrugata
-Looks like Phytophthora but no root rot
-Looks like bac canker but is Cm negative with strip test 



0

10

20

30

40

50

60

70

80

90

100
Pe

re
n

t 
o

f 
sa

m
p

le
s 

(/
4

6
)

Other 2024 Sacramento Valley 
disease highlights
Southern blight



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



Management options for southern blight in tomato
-Crop rotation with poor hosts like corn; avoid highly susceptible hosts 
like sunflower
-Chemical treatments pre plant and during the season
-Soil amendments
-Irrigation management--Less severe with drip



New in 2024
UC IPM tomato disease diagnosis field guide



Upcoming:
Summer 2024: Vegetable disease 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/
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