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Xyleborus glabratus — redbay ambrosia beetle

1.0 mm

Raffaelea lauricola - Ophiostomatales
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Development of Multilocus PCR Assays for Raffaelea lauricola,
Causal Agent of Laurel Wilt Disease

Tyler J. Dreaden and John M. Davis, School of Forest Resources and Conservation, University of Florida, Gainesville 32611; Carrie
L. Harmon, Department of Plant Pathology, University of Florida, Gainesville 32611; Randy C. Ploetz and Aaron J. Palmateer,
Tropical Research and Education Center, University of Florida, Homestead 33031: Pamela S. Soltis, Florida Museum of Natural

History, and Jason A. Smith, 1le

National Plant Diagnostic Network

National Plant Diagnostic Network

Standard Operating Procedure for
Plant Diagnostic Laboratories

Laurel Wilt and the Redbay Ambrosia Beetle
Raffaelea lauricola
and its vector, Xyleborus glabratus




Distribution of Counties with Laurel Wilt Disease* by year of Initial Detection

* Laure] Wilt Disease is a destructive disease of redbay(Persea borbonia), and otherspecies
within the laurel family (Lauraceas) caused by a vascular wilt fungus (Raffaelea lauricols) that is
wctmred bythe redbayambrosia beetle (3yiebons glabraius). The pathogen has been confirmed
through laboratory analysis of host samples collected in the counties highlighted.
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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!




Global Lauraceae Forests

www.mobot.org



Lateral transfer to additional vectors

Xyleborus glabratus
Xyleborus affinis
Xyleborus volvulus
Xyleborus ferrugineus
Xyleborinus gracilis
Xyleborinus saxeseni

Xylosandrus crassiusculus

' FRE kR E

Carrillo et al., 2014

Transfer to at least 8
additional species
complicates management
and regulatory control.
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Raffaelea lauricola
= IMPACTS OF LAUREL WILT s

A case of unprecedented damage and radiating effects for a
single-strain pathogen.
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Ayleborus glabratus

LAUREL WILT SPREADING
THROUGHOUT THE

SOUTHEASTERN USA

leads to rapid wree death

". MAY 2002

Port Wentworth, Georgia

likely via shipping containers ambrosia beetle
native to asia,
typically harmless
no reports of

since initial infection in 2002 laurel wilt

900 MILLION TREES KILLED

Florida avocado production is

already affected by lawrel wilt
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4,925 to 133,740 ha in 26 months
Rodgers et al., 2014
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Arboriculture & Urban Forestry 34(5): September 2008
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Arboriculture & Urban Forestry 2008. 34(5):317-324.
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Effect of Propiconazole on Laurel Wilt Disease
Development in Redbay Trees and on the Pathogen
In Vitro

Albert E. Mayfield Ill, Edward L. Barnard, Jason A. Smith, Shawn C. Bermick, Jeffrey M. Eickwort,
and Tyler J. Dreaden




J Econ Entomol. 2013 Oct; 106(5):2093-100.

Effect of chipping on emergence of the redbay ambrosia beetle (Coleoptera: Curculionidae: Scolytinae) and
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Spence DJ1, 5 Plant Pathology (2012) 61, 801-808 Doi: 10.1111/4.1365-3059.2011.02564.x

{ R. C. Ploetz®*, J. M. Pérez-Martinez?, J. A. Smith®, M. Hughes®, T. J. Dreaden®,

= 1S, A Inch® and Y. Fu®
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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.21dai,es=3,is=5
F.21dai,es=5,is=6
G.42daies=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
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Responses of swamp bay, Persea palustris, and avocado, Persea americana, to various
concentrations of the laurel wilt pathogen, Raffaelea lauricola

By M. A. Hughes'?, S. A. Inch?®, R. C. Ploetz®, H. L. Er*, A. H. C. van Bruggen®* and J. A. Smith®
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Disease symptoms co-occur with
tylosis




Genome comparisons

R. lauricola, R. sp. 272 and several close relatives
sequenced with both lon Torrent and lllumina

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



REFEREED RESEARCH

Vegetative propagation of
putatively laurel wilt-resistant
redbay (Persea borbonia)

Marc A Hughes and Jason A Smith

Native Plants Journal, 2014
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Experimental protocol

Fungus manipulation of plant odor (Martini and Hughes)

Baseline_ i 3 DAI 10 DA 20 DAI

CONTROL
100 pL of water
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I| Infected with fungus
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Volatile collection Volatile collection
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Volatile collection

Behavioral assays Behavioral assays Behavioral assays Behavioral assays



Behavioral assays

Beetle trap

The olfactometer
was covered with
a black cover

Leaf volatiles

Beetles collected from
caught in a redbay
4-way olfactometer traps




Disease progression

INFECTION

Baseline

3 EAI 10, DAI 20 DAI

Asymptomatic  First wilt symptoms  Wilt/Death

ol




Results

Behavioral assays
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Results

Volatile collection: potential repellents

raf-infection proj: d3-rafl ~ 15-sept-14 5ul of 0.2ul/ug nonyl acetate + 0.2ug/u, 01-Oct-2014 + 14:48:44
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Tra P LOgS A. Fresh redbay bolt
TRl o T B. SPLAT repellent
| C. Sticky Card (x 2)
D.Metal Pole (17 dia.)

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




Mean # X. glabratus beetles caught

Potential Repellents of Xyleborus

glabratus

X. glabratus Trap Catches
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Did the Repellents Stop Boring
Activity ?

» Refrigerate logs

e De-bark

« Count entrance holes
* No. 1 paperclip
 Exposed bark
« Under bark

Beetle Boring
140
120
100

. | iI= B
. H .

redbay poplar MeSA MeSA + Verb Verb
(Haile)/laurel oak
(Itch)

positive Negative

 haile M ichetucknee

Positive control redbay log



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?



Research Team — Thank You
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National Plant Disease Recovery System

Recovery Plan for Laurel Wilt on Redbay
and Other Forest Species Caused by
Raffaelea lauricola and Disseminated by
Xyleborus glabratus

Updated May 2015
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Resources and Conservation and Department of Entomology and Nematology, University of
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Richmond Hill 31324, J. J. Riggins, Department of Biochemistry, Molecular Biology,
Entomology, and Plant Pathology, Mississippi State University, Mississippi State 39762;

D. Carrillo, Tropical Research and Education Center, University of Florida, Homestead
33031; R. Rabaglia, USDA Forest Service, Forest Health Protection, Washington, DC
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