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Fusarium oxysporum
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Introduction to California



Source of  introduction to California?

Japan

California
2008

?

Australia



Management

Avoid introduction

Soil on equipment

Clean plants



Verticillium wilt in high elevation nurseries

Mother plants may show 
show symptoms only 

late in the season

Overgrown by 
daughter plants







Infected daughter plants

Show no symptoms

Disease may develop
in fruit production field



Transmission of  Fusarium to daughter plants

Cultivar Crown Petiole Runner Daughter

Albion + + + +

San Andreas + - - -

Fronteras + - - -

Petaluma + + + + 

Will daughter plants remain symptomless?



Management

Reduce inoculum levels in soil

Pre-plant fumigation

Flat fumigation to treat the entire field



Bed fumigation

Drip lines

The soil is not uniformly exposed to the fumigant



Mortality is not evenly
distributed across beds
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Anaerobic soil disinfestation

Effect on survival of  Fusarium oxysporum

Day/night temperature of  28/20 °C = 82/68 °F

Duration of  anaerobic conditions = 10 days



36,693 ± 3213 CFUs/gram

293 ± 97

99% reduction in inoculum

Initial inoculum level

39,500 ± 3819

Effect of  ASD on survival of  Fusarium

ASD

untreated



Effect of  temperature and 
duration on efficacy of  ASD

Minimum requirement for effective treatment



Crop rotation

Inoculum levels decline when other crops are grown

Rotation crops do not support pathogen development



Colonization of  rotation crops



Broccoli
Lettuce
Spinach
Cilantro
Wheat
Raspberry

Colonization of  rotation crops



Root tip

Percentage of  root tips infected
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Percentage of  root tips infected

Extent of  colonization?
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Fusarium wilt

Blackberry

Fusarium oxysporum

Is the blackberry pathogen
damaging to strawberry?

Albion
Monterey
San Andreas
Portola
Petaluma



Susceptibility of  strawberry to blackberry pathogen

1 – 5 scale
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Susceptibility of  strawberry to blackberry pathogen

1 – 5 scale



Albion 3.0 5.0 

Cultivar F. o. mori F. o. fragariae

Susceptibility of  strawberry to blackberry pathogen

1 – 5 scale

Monterey 2.1 5.0 





Albion 3.0 5.0 

Monterey 2.1 5.0 

Cultivar F. o. mori F. o. fragariae

Susceptibility of  strawberry to blackberry pathogen

San Andreas 1.0 1.0 

Portola 1.0 1.0 

Petaluma 1.0 5.0 

1 – 5 scale



Management

Disease resistance

Effective against all strains of  the pathogen



Three strains of  Fusarium oxysporum f. sp. fragariae



F. o. fragariae

F. o. fragariae

F. o. fragariae

GL 1080
GL 1059
GL 1315

Genome
sequenced



Do F. o. fragariae strains differ in virulence?

Genotype * strain test

Albion
Benicia
Fronteras
San Andreas
5.165

GL 1315
GL 1381
AMP 132
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Strains differ in virulence

GL1381 GL1315 AMP132
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Naturally infested field



Susceptibility to Fusarium wilt
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San Andreas
Portola
Fronteras

Highly resistant

Ventana Resistant

Monterey
Albion

Susceptible

Susceptibility to Fusarium wilt



San Andreas
Portola
Fronteras

Highly resistant

Resistant

Monterey
Albion

Susceptible

Festival
Safari
Ventana

Susceptibility to Fusarium wilt



Pathogen can colonize resistant crops

May allow inoculum build-up in soil
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Cultivar
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Colonization of  crowns
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Resistance may be overcome

Risk is proportional to pathogen 
growth and reproduction

Suppression of  pathogen 
populations still important



Reduce inoculum levels

Management of  soilborne pathogens

Disease resistance

Avoid introductions



Thanks


