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Yet another ambrosia beetle with a
Fusarium symbiont: Euwallacea
validus associated with Verticillium
wilt of Ailanthus.
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Who amI? Why am | here?

| am here to help:

Fusarium systematics
Cultures
Basic Fusarium biology



http://entnemdept.ifas.ufl.edu/hodges/SIP/index.html



Ambrosia beetles, symbiotic fungi,
and tree diseases

* Dieback of avocado and other hosts in Israel and
California
— Pest/vector: Euwallacea fornicatus (complex?)
— Pathogen: Undescribed Fusarium sp. in F. ambrosium
clade. No symbiotic Raffaelea?
 Redbay laurel wilt
— Pest/vector: Xyleborus glabratus
— Pathogen: Raffaelea lauricola. No symbiotic Fusarium?
— Threat to avocado

e Verticillium wilt of Ailanthus
— Insect (vector?): Euwallacea validus
— Pathogen: Verticillium nonalfalfae

— Symbionts: Another undescribed sp. F. ambrosium clade,
undescribed Raffaelea sp.



If the beetle and its symbionts aren’t
killing the trees, then who cares?

To understand a situation gone wrong, it’s
useful to understand what’s normal first

One beetle and one fungus appear to
The fungi and their hosts may hybridize
Hosts may exchange fungal symbionts

Fungal symbionts may interbreed
— We have evidence for this



A TREE
' GROWS IN
' BROOKIYN

W
a iy
e’ |
) {
L
t !
i

A NOVEL
#y BETTY SMITH

L. BROTMHERS

“Tree of Heaven” “Ghetto Palm”

http://www.flickr.com/photos/evanh/194660764/in/photostream/










‘Euwallacea validus’ on dead and dying
Ailanthus



Euwallacea validus (Eichhoff)
Rabaglia et al.

Introduced, originally from Japan/East Asia
= Xyleborus validus

Wide host range in Asia
— Only dying or dead hosts
First detected on Long Island, NY in 1976

Now widespread in mid-Atlantic
— Known on Ailanthus, black oak, yellow poplar






Mycangia
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Fungi associated with head
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Figure 2. Mean CFU counts by body region and geographic location for the Asian ambrosia
beetle, Euwallacea validus. Numbers at top of bars indicate sample size.
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Putative new species
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Figure 3. Mean CFU counts by developmental stage for the Asian ambrosia beetle, Euwallacea
validus. For both adult beetles and immature females, mean CFUs were based on quantification
from macerated heads only. For larvae and pupae, CFUs were based on whole body platings.
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Pathogenicity testing for E. validus symbionts
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Pathogenicity testing for E. validus symbionts and/or fungal associates

@ No significant differences in necrotic area (cm?) around the inoculation point among
controls and inoculation trees for all three test species (data not shown) at 4 months
post-inoculation.
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Role of Insect in Disease

e Passive transport?
* V. nonalfalfae can be isolated from beetles

e Beetles can be found on healthy trees where
disease and infestations are established



®

Phylogenetic analysis of Fusarium sp. from E. validus

Tea isolates

Ambrosia fusaria represent a strongly With Ailanthus
supported monophyletic lineage (A) within EF1 allele
Clade 3 of the F. solani Species Complex

All Ailanthus/E. validus associated fusaria
share the same multilocus sequence type
® Closely related to Fusarium from E.

fornicatus, Israel avocado

All known fusaria in the F. ambrosium clade
are derived either from ambrosia beetles or
their galleries.

Clade 3 of
All known fusaria in the F. ambrosium clade F. solani
produce morphology unique within FSSC ~ Pecies \

Complex

Members of neighboring clade (incl. from X.

ferrugineus) produce more typical FSSC

morphology
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Conclusions

® E. validus on Ailanthus has two unique mycangial fungi
® Fusarium sp. closely related to F. ambrosium
® Raffaelea sp. (further work is needed to characterize)

® Fusarium isolates from Euwallacea validus represent a monophyletic clonal
lineage closely related to £ ambrosium
® Evidence for genetic exchange

® Mycangial symbionts from at least two Euwallacea form a strongly supported
monophyletic group within the F. solani Species Complex

® Tree inoculations with Fusarium sp. from E. validus reveal Fusarium and
Raffaelea not pathogenic on Ailanthus, or on co-occurring species in PA forests:
black oak, or yellow-poplar
® Pathogenic on avocado?
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