Fusarium dieback, an emerging exotic disease/pest
complex causing dieback throughout agricultural,
urban, and wildland landscapes in Southern California
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*Sex ratio of offspring is female biased
*Brothers mate with sisters in galleries
*Mated females leave the galleries to
create their own galleries

*Female can fly, male usually stay in
the gallery

Richard Stouthamer Lab. UC Riverside




Symbiotic fungi associated with PSHB

_

Fusarium euwallaceae
(Freeman et al 2013)

Figure: Matthew Kasson

Graphium sp.

Acremonium sp.



Fusarium dieback caused by fungal pathogens




Coast Live Oak
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Host Range FD/PSHB

2012 2014

Tree Species Attacked by Beetle 286 303

Tree Species Infected by Fungus 117 138

Agricultural Crops

California Native Tree Species

Number of Tree Families 58 62

Number of Reproductive Hosts 19 34

Most Affected Families: Aceraceae, Fabaceae, Fagaceae

Eskalen, A., Stouthamer, R., Lynch, S.C., Rugman-Jones, P., Twizeyimana, M.,
Gonzalez, A., Thibault, T. 2013. Host Range of Fusarium Dieback and its
Ambrosia Beetle (Coleoptera: Scolytinae) Vector in Southern California. Plant
Disease.ln 97:7,938-951

1. Box elder (Acer negundo) *

2.Big leaf maple (Acer macrophyllium)*
3. Evergreen Maple (Acer paxii)

4. Trident maple (Acer buergerianum)
5. Japanese maple (Acer palmatum)
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26. Weeping willow (Salix babylonica)

27. Chinese holly (/lex cornuta)

28. Camelia (Camellia semiserrata)

29. Acacia (Acacia spp.)

30. Liqguidambar (Liquidambar styraciflua)

31. Red Flowering Gum (Eucalyptus ficifolia)

32. Japanese wisteria (Wisteria floribunda)

33.Black Cottonwood (Populus trichocarpa)*

34. Goodding’s black willow (Salix gooddingii)*
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Sign and Symptoms



Coast live oak Avocado English Oak Castor bean
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Coast Live Oak
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Red willow (Salix laevigata)
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Pasadena Glen Canyon in Angels National Forest
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Castor Bean (Ricinus communis)




PSHB Temperature Trials

25 °C 30 °C

Developmental Time (Days)

Average Offspring

Highest Recorded # Offspring

Tim Paine Lab, UC Riverside Dept. Entomology



Fungal diameter (cm)

Radial growth assay of symbiotic fungi at
different temperatures

12 | Fusarium euwallaceae -®=Acreminum sp. Graphium sp.
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Frequency of symbiotic fungi
recovered from female heads of PSHB



ldentifying fungal species assoc,iated with PSHB

Fusarium euwallaceae

Graphium sp.

Acremonium sp.



Frequency of fungal species recovered from the heads
of PSHB collected from different hosts
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Polyphagous shot hole borer / Fusarium Dieback distribution map
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Data source: Eskalen lab, Dept. of Plant Pathology and Microbiology, University of California, Riverside. www.eskalenlab.ucr.edu



Trap and bait development

e Recently Stouthamer lab
experimented with a lure that

with USDA)
¢ Quercivorol (1-methyl-2-cyclohexen-1-ol)

e Lure is developed from
aggregation pheromone
(males) of Platypus quercivorus
vector of Japanese oak wilt

Richard Stouthamer lab. UC Riverside



Effective lure tested in LaHabra infected avocado
orchard for three weeks

Average of 15 Average of 15
traps with lure | traps w/o lure

Week 1

Week 2
Week 3

Lures probably last about 6
weeks

Richard Stouthamer lab. UC Riverside



What to do with the heavily infested trees?
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Conclusion

Two separate infestations of beetle in California, indicating
multiple introductions of the beetle into the state
Fusarium euwallaceae and new species of Fusarium
Graphium and Acremonium are associated with PSHB in
California

Pathogenicity test confirmed that associated fungi are
pathogenic to healthy box elder and avocado seedlings
Lure traps may be effective at attracting the beetle

Branch collar and pruning wounds seem to be more
susceptible to beetle attack on oak and avocado trees
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