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Pescadero silty clay loam, moisture content=0.22 g/g;
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Yolo/Capay silty clay loam; moisture content=0.15
g/g; sampled April 10
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Debris rating (1-7)

A Risk of high loads throughout spring tillage
A Parts pushing against soil = highest contaminant loads
A High contaminant loads only occurred at high debris loads
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Almproving cleaning time and efficacy

A Drive over portable undercarriage wash
adapted from systems developed for
forest fire fighting equipment

A https://www.govinfo.gov/content/pka/GOV
PUBA13PURLgp0245281/pdf/ GOVPUB
A13PURLgp0245281.pdf

AMore dynamic spray wands
A More ergonomic
A Improve coverage

USDA
==

MTDC Portable
Foreo e Vehicle Washer
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Lazicki, Frank and Swett
With Cal Fire
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2026: aim to expand consultations to a wid
range of canneries

INCOMPLETE COVERAGE
BECAUSE OF WEAK
STREAM AND FULL
STREAM NOZZLES

Help make simple changes to improve
efficacy

=“STREAM NOZZLES ARE FIXED TN -ONE

POSITIONSS———___

Sanitizer Application

Fan Nozzles create a fine mist in one plane

Fan Nozzles create@“{dw
Sanitizer is only applied inan upyard difection s

*"’. ; \ X

Full Cone Nozzles may provide a more ‘\rm coverag‘ p

Multiple Angles of Application will ensure more. URilormicoverage
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Efficacy in
Sanitizer Corroswe
Tested Conc. De on metal Managed Pathogen| presence of soll
Trade Name yP debris

Peracetic Commercial QACs

2010 0.01% (100 ppm  Oxidizer Yes None with confirmed
acid (948652) efficacy

AMG4 Quat

Branched broomrap:

QAC commercial [l ., Quaternary . :
SroillEE 1% (10,000 ppm; ~ . No Fusarium wilt, Low A F|0Quat
bacterial canker
ACleaner QT
: Corrosive : :
Star San Acid : : Fusarium wilt
0, \ y
Sanitizer (650011) 0.03% (300 ppm Organic Acit on soft bacterial canker Moderatelow
metals
e Fusarium wilt
VAILGHRBST AT 1% (10,000 ppm.  Oxidizer  on soft : ’ Moderate-high
bacterial canker
metals
L (0]
JetAg 0.20.3% (2,000 Oxidizer Yes TBD TBD

3,000 ppm)
Bleach (6761%2) Oxidizer Yes TBD Low
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% branched broomrape germination
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Untreated control

When seed embedded in soil on the
surface

Increasing concentration increases
efficacy

b

Control

Exposure duration (sec)

Hosseini, Vulchi, Hanso
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% branched broomrape germination
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Surface

Sanitiser dose 1% QAC [[] 4% Qac [ 8% QAC

Untreated control

When seed embedded in soil on the
surface

b

exposure)
b

Increasing concentration to 8%
increases efficacy

With greatest efficacy when combinin
8% QAC with higher volume (40s

Exposure duration (sec)

Control

Hosseini, Vulchi, Hanso
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Sanitiser dose [ 1% @ac [[] 4% @ac [ 8% QAC

Surface
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Sub-surface

10 sec 40 sec
Exposure duration (sec)

Untreated control

Control

When buried in thick mud,
QAC was not able to
penetrate as well

There was still some effect of
QAC compared to untreated

Hosseini, Vulchi, Hanso
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Sanitizer dose influence broomrape germination
Bars = Mean + SE | Tukey a = 0.05
80
b
60 ==
—_ E=|=
=
S
QAC can reduce seed viability when : 5
embedded in mud by up to 75% E
)]
O
But even at 8% QAC, 20% of seed still 5
alive
0
1%MG4 4%MG4 8%MG4 ctrl
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Further understandingan QAC kill broomrape seed if embedded in soil?
I

The “mud bal

QAC can reduce seed viability when
embedded in mud by up to 75%

But even at 8% QAC, 20% of seed still
alive
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Hosseini, Vulchi, Hanso
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e | Sanitizer dose influence broomrape germination

Underway

Establishing how physically clean a surface needs to be for QAC to work; combi
with QAC concentration and volume recommendations

Developing physical cleaning reference materials (what is dirty, what is clea}m)

QAC can reduce seed viability when s, c
embedded in mud by up to 75% £ ==
But even at 8% QAC, 20% of seed still & d
alive (e

20

0

1%MG4 4%MG4 8%MG4 ctrl
Treatment

Hosseini, Vulchi, Hanso



Goals for early 2026

AVideo trainings on You Tube

AOutreach events to help
affiliated personnel navigate the

compliance agreement

ABMPs cited in the compliance
agreement are online

AHow clean is clean guidelines
distributed

A Shoe washing method validated

AQAC application method
Improved
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A Swett lab extension website
https://swettlab.faculty.ucdavis.edu/extension/

A Current BMP for field equipment sanitation:

https://swettlab.faculty.ucdavis.edu/wp
content/uploads/sites/434/2024/11/FiekEquipmentSanitation
BestManagememnGuidelines Updatedlay-2024.pdf

A CTRI broomrape management resources
https://tomatonet.org/grower-resources/broomrapaesources/

A Broomrape website: forthcoming
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Diseases In the Sacramento Valley region 2025

46)
o

o

o

o

R N W b O O
o o

o

Percent of samples (

o



R -
C 3 »

Field notes 2025 %

ASpring: mildno major frosts or WlndS. ~

ASummer: cool temperatures
ALow stress

AFields looked good

ADiseasesot a major issue

AFusarium wilt way down (15% of fields)
A Combination of more F3 fields
A And cooler temps

AMonitoring efforts are improving as W' develo
better diagnostic tools |




%?70 FRD still most common
P Increasing in detection frequency
g, 2024: 40%f fields
4 .
& 2025: 60% of fields
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%\70 FRD still most common
560 Increasing in detection frequency
35 2024: 40% of fields

If FRD Is known to be in your field and you are planting tomato
Key management strategy: Try to use a less susceptible cultivar; Ideally select fro
resistant cultivar list
Secondary tools: chemical treatment of soil or plants; cut water closer to harves
minimize herbicide injury
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Cool summer, Verticillium wilt was common
Occurs despit® gene




Verticillumwilt is often associated with minor canopy symptoms

Rarely occurs alone

Most commonlyassociated with
minor foliar necrosis and chlorosis

Vert Other severe Minor
disease present symptoms

(mostly FRD or
FW)
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Verticillumwilt does not appear as a sole driver of plant death

In fields with canopy decline
Always cenccurred with FRD
or Fusarium wilt

ol

% samples
R N DN
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=
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Plants dying Dying, other Dying, Vert
severe disease only
present (mostly

FRD or FW)
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“ﬁ’ 70 Late season crown and root rot complex
P MacrophominaphaseolinaRhizoctonia solani; Colletotrichum
350 coccoidesCeratobasidiunsp.;Geotrichumsp.
g 40 Increasing in detection frequency?
5 30 2024: 11% of fields; 2025: 20% of fields
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Late season crown and root rot complex found in plants w
minor to severe canopy and stem rot symptoms
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Late season crown and root rot complex

Associated with a range from minor to severe
symptoms
Always cebccurring with other more severe diseases

Most detections are in August to
October, near harvest

3.5 May be enhancing effects of these diseases
3 25
2.5
@ ,, 20
g 2 g
@ £ 15
S 1.5 S
© 10
! S
0.5 5

o
o

June July Aug Sept Oct Late season crown and Co-occuring (mostly with
root rot complex FRD)



© 70 . :
NI Potentially new diseases on our radar
— 60 :
0 Plectosphaerellaucumerinacrown/root rot
EL =0 Second year detected
o 40 Cooccureawith Fusarium wilt
5 30 Not yet a concern
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Most fields have multiple management targets in tagon

High impact diseases that-oocur require
co-management
Diseasesnay be interacting to cause
70 greater losses

% fields

Single disease  Co-infected field




For examplall fields with root knot nematode also have
a Fusarium disease (mostly FRD)

Chemical studies underway indicate so

10 potential comanage RKN and FRD

% fields

RKN RKN + Fusarium
(mostly FRD)




Resistance breaking status for Fusarium wilt / Fol
race 4 in F3 cultivars (Fol race 4 monitoring)

ANot detected anywhere in the No fields (percent)
world (FI— report not conflrmed‘ Year Total I;Oll I;Ozl FolR3 I;(;I Forl  Non-Path
A33 tenta:tive FOI recoveries from 2017 2 0 0 2(100%) O 0 0
CA F3 fields since 2024 2018 11 0 O 11(100%) O O 0
A80% were Fol race 3 2019 00 0 0 o 0 0
2020 2 0 O 2(100%) O 0 0
AThe_ rest represented false 2020 2 0 0 2(100%) 0 0 0
positives in diagnostics 2022 3 0 0 3(100%) O 0 0
2023 9 0 O 3(3B3%) O 2 4
2024 4 0 0O 3(75%) O 0 1
Total 3 0 0 26(79%) 0O 2(6%) 5 (15%)

2025 5 TBD



Resistance breaking status for Fusarium crown and
root rot in Fr cultivarsHorlrace 2 monitoring)

A10 fields since 2022
ANo RBForldetected

Al case wherdorlwas ° = No fields
' S
confirmedbut Fr o = No Not RB
resistance worked T 4
A2 different sources oForl  ©
resistanceone thought to é
be less effective 5° I I
1

o

2022 2023 2024



Resistance breaking monitoring 2025

NG T

Number of fields
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FW-F3 Tetnative FCRR-Fr



New diagnostic tools used in 2025 or in development
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New Fusarium crown and root rot diagnostic tool;
(multi locus haplotyping)

25
20
& False positives are decreasing
S 15
= Include false RB cases
< 10 Downsidetoo intensive
° to do inseason
5 Most updated diagnoses
going out in winter
o)

Tentative FCRR  New diag tool-not Underway
FCRR
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New diagnostic tools used in 2025

New Fusarium wilt diagnostic tool (Folli)
False positives are decreasing
Including for potential race 4 detections




Upcoming diagnostic tool

FRD diagnostics!
To more rapidlgeparate from Fusarium foot rot
2026: beta testing a F. noneumartii region-(GN
And identify a F. martii diagnostic region
Aim to have a comprehensive FRD diagnostic package by 2027




Diagnostic labsesources V\/Ei ,
can provide to you 3

AForldiagnostic protocol and sequence li

AOr we can run our haplotyping analysis \on,yju o
cultures

AFolli primers and thermocycler condltmﬁ }ﬁ

Fusarium diagnostic
workshop 2026
date TBD




Current and
forthcoming resources

A Swett lab extension resources:
https://swettlab.faculty.ucdavis.edu/extensi
on/

A Fusarium stem rot and decline cultivar
performance table here

A Fusarium stem rot and decline UC IPM Pest
Note

A Fusarium wilt management UC IPM 8000
series article

A Diagnostic guide as hard copy pocket book

A Training in new diagnostic methods for
Fusarium diseaseslate 2025 to early 2026

OUTREACH RESOURCES

Diagnostic field guides

Diagnosing vine decline and rot diseases of tomatoes in the field

Equipment Sanitation working BMPs

Field Equpiment Sanitation Best Management Guidelines (V1.3 May
2024)

UCD_Harvester Sanitation Best Management GuidelinesV1

Tomato cultivar trial results

Tomato cultivar performance against Fusarium stem rot and vine
decline (FRD / “falciforme™)

Newsletter Articles

Fusarium wilt of tomato: diagnosis, distribution and management

Southern Blight Cliff Notes 2017




Questions?

Cassandra Swett
clswett@ucdavis.edu
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