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Beetle association

B Scolytid bark beetles

Mycol. Res. 113 (2009)

A Scolytid and platypodid ambrosia beetles
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Tortured Taxonomic History
of Fusarium ambrosium

Hey, stop
calling me
names!







Ambrosia Beetle-Associated Fusaria Are Morphologically Similar

Trans. Br. Mycol. Soc. 1947
ex galleries of
Euwallacea cf. fornicatus
in tea (Camellia sinensis) stems

Avocado In Israel

Tea in Sri Lanka and India and California




Ambrosia Fusaria Produce
Gongylidia-like Conidia

Ambrosia fusariain Swollen hyphal tips (= gongylidia)
gallery of tea In fungus-growing ant garden




Fusarium Phylogeny Ambrosia fusaria are members
of the Fusarium solani
species complex







Species Recognition
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Genealogical Evidence of Speciation

Polymorphism within a species

Shared polymorphism immediately

following speciation T

Species A? Species B?

pVd

Shared polymorphism lost due to drift

In the absence of significant gene flow 1
Ill llII

Species A Species B




Phylogenetic Species Recognition of Ambrosia Fusaria
Within Fusarium solani species complex



RNA Polymerase Il (RPB2)

@® Easy to PCR amplify as 2 contiguous fragments

® PCR primers work well for DNA sequencing

® Primers work on virtually all fusaria
















Fusarium Identification via the Internet
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Fusarium ID — Penn State U.
(http://isolate.fusariumdb.org)

Fusarium MLST — CBS-KNAW
(http://www.cbs.knaw.nl/fusarium)
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http://isolate.fusariumdb.org

~500 registered users from 50 countries — 500-650 visits/month

http://www.cbs.knaw.nl/fusarium/Defaultinfo.aspx?Page=Home




Open Theoretical and Practical Questions ﬂ

Where and on what hosts did species within Fusarium ambrosium
clade evolve (What were the invasion routes)?

Did farming of Fusarium by Euwallacea evolve only once and
relatively recently without reversals (How speciose is this clade)?

Have Euwallacea and Fusarium cospeciated (Is transmission strictly
vertical)?

Does each Fusarium sp. produce a semiochemical that only attracts
one Euwallacea sp. (How do attractants affect beetle behavior)?

Is the reproductive mode within these fusaria strictly clonal (Do they
avoid a mutational meltdown via hybridization)?

How has the transition to mutualism impacted on the Fusarium
genomes (Do they possess novel lignocellulosic activity)?




Fusarium: Diversity, Diagnostics and
Genomics

9 Species limits, reproductive mode and ---—r
population structure

@ Surveillance via Real Time PCR

@ surveillance via VNTRS

@ Genomics




Allard Cossé — NCAUR-USDA, Peoria
Research Approach for Possible
Ambrosia Beetle Attractants

@ Ildentify volatiles emitted by Fusarium

and/or stressed avocado trees, focusing on

compounds detected by beetle antennae

@ Compare volatile profiles of different Fusarium symbionts

@ Effect of attractants on ambrosia beetle behavior




