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Fusar/um oxysporumf Sp. /actucae

. Can onIy cause dlsease on Iettuce

- BUT can grow and reproduce on other plants,
and resistant lettuce cultivars

* Thrives in soil, is dispersed by movement of
infested soil

* High temperatures are the main driver of
disease



Host Resistance and Pathogen Races

* Four races of F. oxysporum f. sp. lactucae have been
identified worldwide

- 1:Japan, Europe, South America, North America
(Florida, California, Arizona)

- 2:Japan
- 3:Japan, Taiwan
- 4: Europe (several countries)

* Wide range among cultivars within each type, a few
with moderate to good resistance

* Previous survey by Paugh and Gordon (2020)
- Most recent samples from Huron area was 2003
- No samples from Imperial County



Fusarium wilt expanding in scope

* Severe outbreaks have been reported during cooler
times of year in desert

- Later than normal Fusarium-susceptible windows in
September

* Spread to cooler production areas
- e.g., northern Salinas Valley

e Cultivars that previously performed well against
Fusarium have recently experienced severe disease

Has a new strain or race of F. oxysporum f. sp.
lactucae emerged?



Objectives

1. Collect FOL samples representing the population in
the Imperial Valley and Huron area and areas of
concern in the Salinas Valley

Deliverable: list of samples along with associated
information (date of collection, anonymized location,
lettuce type and cultivar)

2. Characterize race, phenotypic, and genetic variation
of the sampled isolates

Deliverable: race, vegetative compatibility group, and DNA
sequence type of the collected FOL samples



Methods

* Pathogenicity and race typing
- Greenhouse ~3 week old plants

- Seedlings (2-3 leaf stage) dipped into spore suspension
and transplanted

- Disease severity rated on O to 4 scale after three weeks

* Population typing
- Vegetative compatibility group

- DNA sequencing (intergenic spacer, elongation factor 1-
alpha)



Region # Fields | # Isolates
Central Valley 2 15
Imperial 2 17
Salinas Valley 11 70
Santa Maria
Valley 1 6

Type # Fields | # Isolates
Crisphead 9 64
Romaine 6 28
Green leaf 1 0
Red leaf 2 14
Butter 1 2

Location Mo./Yr. Type # Plants | # Isolates
Huron 10/21 Crisphead 4 3
Huron 10/21 Crisphead 12 12
Huron 10/21 Green leaf 1 0
Huron 10/21 Romaine 4 0
Brawley 12/19 Crisphead 6 5
Calipatria 12/21 Crisphead 10 12
Castroville 9/21 Butter 10 2
Castroville 10/21 Crisphead 6
Castroville 10/21 Red leaf 4 4
Castroville 10/21 Romaine 4 0
Chualar 8/21 Romaine 10 7
Gonzales 10/21 Romaine ? 0
King City 9/21 Romaine 9 8
Salinas 9/21 Crisphead 8 8
Salinas 9/21 Crisphead 2 2
Salinas 9/21 Crisphead 10 10
Salinas 9/21 Romaine 10 3
Soledad 8/21 Romaine 12 10
Soledad 10/21 Red leaf 13 10
Santa Maria 10/21 n/a ? 6




Sample # Isolates | Description

Severe Fusarium wilt symptoms in

Salinas area Field A 2 . .
race 1-resistant cultivar

Some symptoms observed in race 1-

Salinas area Field B 8 . .
resistant cultivars

* DNA sequencing assay
- Translation elongation factor + 5 anonymous genes

- Developed by Ningxiao Li, Frank Martin (USDA-ARS); David Geiser
(Penn. St. Univ.)

* |s not an assay for race, but:
- Race 1 appears to be highly clonal (Paugh and Gordon, 2020)
- So this assay can tell us if we have found something different




Possible Variant

lactucae Race 2

- (Japan, one
: %% isolate)

Translation elongation factor + 5 anonymous loci
RAXML: ML + 100 bootstrap reps
F. oxysporum formae speciales + outgroups




Potential Variant

* |solate DNA sequence type is distinct from the known race 1 type

* Preliminary pathogenicity test: early indications of pathogenicity
to lettuce

Grizzly Tamarack



Potential Variant

* |solate DNA sequence type is distinct from the known race 1 type

* Preliminary pathogenicity test: early indications of pathogenicity
to lettuce

Status and Plan

* Completing characterization of possible variants
- Race typing
- DNA sequencing (6 genes)

* Characterize remainder of isolates
- Pathogenicity and race typing
- Population typing



Imperial County (including Bard/Winterhaven area)
WHERE we are looking | Huron
Salinas Valley

Contact: Alex Putman, UC Riverside (951-522-9556, aiputman@ucr.edu)

Funding: CA Leafy Greens Research Program
Growers and seed companies who have sent
us samples
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