
Holy Guacamole! 
Insights into the 
laurel wilt 
pandemic

J A S O N  A .  S M I T H 1 ,   T .  D R E A D EN ,  M .  HUGH E S ,   L .   S O B E L ,   J .   R I G G I N S ,   J .   RO L L I N S ,   K .   SM I T H ,  A .   B L A C K ,   R .  
P L O E T Z &   C .  HA RMON

1A S S O C I A T E   P R O F E S S O R ,   EM E R G I N G   T H R E A T S   T O   F O R E S T S   R E S E A R C H   T E AM ,   S C HOO L   O F   F O R E S T   R E S OU R C E S  
A ND   C ON S E R V A T I O N ,   UN I V E R S I T Y   O F   F L O R I D A ,   G A I N E S V I L L E ,   F L   3 2 6 1 1

J A S O N S@U F L . E D U



Ambrosia beetles are typically harmless
But, some are causing mass tree mortality
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Xyleborus glabratus – redbay ambrosia beetle

Raffaelea lauricola - Ophiostomatales

Clonal symbiosis!
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Known hosts in the USA
Persea borbonia ‐ Redbay

Persea palustris – Swamp bay

Persea humilis ‐ Silkbay

Persea americana ‐ Avocado

Persea indica*

Cinnamomum camphora ‐ Camphortree

Sassafras albidum ‐ Sassafras 

Umbellularia californica – California bay laurel*

Laurus nobilis – European bay laurel

Lindera benzoin ‐ Northern spicebush*

Lindera melissifolia ‐ Pondberry

Litsea aestivalis ‐ Pondspice

Licaria triandra* ‐ Gulf licaria

Ocotea coriacea* ‐ Lancewood

Persea mexicana* – Mexican redbay

* = Artificial inoculation

Many more hosts may remain!
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Carrillo et al., 2014

Lateral transfer to additional vectors

Transfer to at least 8 
additional species
complicates management
and regulatory control.



426,988,027…….
and counting!!!

30% of all redbay lost

90-95% stand 
mortality in 3 years….





4,925 to 133,740 ha in 26 months
Rodgers et al., 2014
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‘Simmonds’, 5 cm + inoc pt

A. Mock inoculated. External symptoms (es) 
= 1, internal symptoms (is) = 1

B. 3 days after inoculation (dai), es = 1, is=1

C. 7 dai, es=1, is=2

D. 14 dai, es =  2, is=3

E. 21 dai, es = 3, is = 5

F. 21 dai, es = 5, is = 6

G. 42 dai es = 8, is = 9

H. 42 dai, es = 9, is = 9

Scale bar = 0.5 cm. Arrows denote side of stem 
that was inoculated.

Inch et al., 2012





Disease symptoms co‐occur with 
tylosis



Genome comparisons
R. lauricola, R. sp. 272 and several close relatives 
sequenced with both Ion Torrent and Illumina

Transcriptomes
◦ RNAseq underway

Cerato‐platanin homolog exists in RL, but not non‐
pathogenic species (potential effector?)

Transformed isolates have been made and will be tested for 
function



Native Plants Journal, 2014







36 leaves - spot A,  02-Mar-2014 + 13:32:59FGG-L      FGG-leaves - 30Jan14
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Experimental protocol
Fungus manipulation of plant odor (Martini and Hughes)

3 DAI 10 DAI 20 DAIBaseline

INFECTION

Behavioral assays

Volatile collection

Behavioral assays

Volatile collection

Behavioral assays

Volatile collection

Behavioral assays

Volatile collection

100 µL of 1.375 x 
105 spores/ml

100 µL of water
CONTROL

Infected with fungus

+ + + +



Behavioral assays

4-way olfactometer

Beetle trap

The olfactometer 
was covered with 
a black cover

Beetles 
caught in 
traps

Leaf volatiles 
collected from 
a redbay



Asymptomatic First wilt symptoms Wilt/Death
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Disease progression
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3 DAI
Asymptomatic

10 DAI
First wilt 
symptoms

20 DAI
Wilt/Death

Results
Behavioral assays



5ul of 0.2ul/ug nonyl acetate + 0.2ug/u,  01-Oct-2014 + 14:48:44raf-infection proj: d3-raf1      15-sept-14
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Results
Volatile collection: potential repellents

(E)-4,8-dimethyl-1,3,7,-nonatriene



Trap Logs A. Fresh redbay bolt
B. SPLAT repellent
C.Sticky Card (x 2)
D.Metal Pole (1” dia.)

Trap Approx. 4-5 ft. tall

To refresh odors, a cork-borer was used to remove 2 
circular bark sections every 2 weeks



Potential Repellents of Xyleborus
glabratus
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Did the Repellents Stop Boring 
Activity ?

Positive control redbay log

• Refrigerate logs
• De-bark
• Count entrance holes

• No. 1 paperclip
• Exposed bark
• Under bark
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Research questions to be 
addressed in near future

What are the mechanisms of resistance?
◦ Genetic mechanism?

How do implement long‐term management and carry 
out restoration?

What is the potential host range expansion and is there 
tolerance in other hosts?

How does pathogen kill hosts?

Are other Raffaelea killers out there?
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