
Trap-Lure Efficacy
ÅSticky traps captured more RAB than Lindgren traps
ÅPhoebe lures captured more RAB than manukalures

Lure Longevity
ÅEqual RAB captures with manukaand phoebe lures at 1-2 wk
ÅBy 4 wk, captures with manukawere no greater than unbaitedcontrol traps
ÅPhoebe lures still attractive at 10-12 wks

Emissions of h-Copaene
ÅFirst 2 wk:  Rapid decline in volatile emissions from both lures; no significant 

difference in h -copaenerelease rates
ÅAfter 2 wk:  Phoebe lure released more -hcopaenethan manukalure

Conclusions
Å Phoebe-baited sticky traps are more effective for early detection of RAB than the 

currently used manuka-baited Lindgren traps.  Unfortunately, phoebe oil is a limited 
resource not likely to be available in the near future.

Å Field life of manukalures in Florida is 2-3 wk.  Improved formulations are needed.
Å Emissions of h-copaenemay explain differences in attraction between the 2 lures.
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TheAvocadoIndustriesin the U.S. and Mexicoςand the USDAavocadogermplasmcollection in Miami, FLςare currently threatenedby laurel wilt. Thislethal vascular
diseaseof avocadoandother treesin the Lauraceaeiscausedby a mycopathogen(Raffaelealauricola) vectoredby an exoticwood-boringinsect,the redbayambrosiabeetle
(XyleborusglabratusEichhoff). Impactof this pathogen/pestcomplexis potentiallydevastating. Onceinfected,tree mortality canoccurin aslittle as6 weeks. Firstdetected
in the U.S. nearSavannah,Georgiain 2002, the beetleandits fungalsymbionthavesincespreadalongthe coastalplain into the Carolinas,Florida,andwest to Mississippi. In
February2011, laurelwilt andbreedingpopulationsof X. glabratusweredetectedin Miami-DadeCounty,~9 milesnorth of commercialavocadogroves. Avocadoproduction
in Floridaisworth $14million annually,andreplacementcostsof commercialandbackyardavocadotreesin southFlorida havebeenestimatedat $429million.

Xyleborusglabratus is a cylindricalbeetle ~2 mm long. Malesare flightlessand remain within host trees. Females
disperseandbore into newhosts,forminggallerieswhereeggsare laid. Galleriesare inoculatedwith Raffaeleaspores
(carriedin mandibularmycangia), andthe fungalgrowth (ambrosia)providesfood for larvaeandadults. Hostwood is
not consumed,but extrudedat the entry holes. Thefungusspreadsthroughout the hostvascularsystem,andthe tree
respondsby formingparenchymaltyloses(wallswithin the xylemvessels)whichblockwater transport. Thisresultsin
systemicwilt andultimatelytree death(MayfieldandThomas2006, Fraedrichet al. 2008, Harringtonet al. 2008).

Known hosts: avocado (Persea americana), redbay (P. borbonia), swampbay (P. palustris), silkbay (P. humilis), sassafras(S.
albidum), camphor tree (Cinnamomumcamphora), spicebush(Lindera benzoin), pondberry (L. melissifolia), and pondspice(Litsea
aestivalis).

Developmentof monitoring and managementtools for the redbay ambrosia
beetle (RAB)is contingent upon identification of effective attractants. Forest
entomologistspreviouslyidentified manukaoil and phoebeoil as baits for field
monitoring of RAB in South Carolina,and hypothesizedthat -hcopaene and
calamenenewere the chemicalsresponsiblefor attraction (Hanulaand Sullivan
2008). Basedon that information, action agenciesnow usecommercialmanuka
luresdeployedin Lindgrenfunnel traps for detectionof RAB. However,field tests
in Florida indicated that essentialoil lures capturedmany non-target Scolytinae
(Kendraet al. 2011a) and that manukalures had limited longevityand were not
competitivewith volatilesfrom host avocadowood (Kendraet al. 2011b). Here
we report the results of research that rigorously evaluated the efficacy and
longevityof commercialmanukaandphoebeluresfor captureof RABin Florida.

Xyleborusglabratus(female) Initial wilt symptoms Galleries in host tree Sawdust sticks at entry holes

Distribution of Laurel Wilt by Year of Detection

Background ςAttractants for RedbayAmbrosia Beetle

Field Tests 

Traps/Lures
Å Manukaand phoebe lures (Synergy Semiochemicals)
Å 4-unit Lindgren funnel traps (BioQuip)
Å Sticky panel traps, 23 x 28 cm (Great Lakes IPM)

Study Sites
Å LochloosaWildlife Conservation Area (Alachua County); 

Apr-Jul 2010; Advanced laurel wilt; Low RAB density
Å Lake Wales Ridge Wildlife Management Area (Highlands 

County); Sep-Dec 2010; Early laurel wilt; High RAB density

Field Design
Å Test 1:  12-wk, randomized complete block,10 replicate 

blocks , Lindgren and sticky traps, checked every 2 
wk, trap positions rotated within block at each sampling

Å Test 2:  12-wk, randomized complete block, 5 replicate 
blocks, only sticky traps used; checked every 
week, positions rotated at each sampling
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Chemical Analysis 

Separate manukaand phoebe lures were hung in Lindgren traps and aged in the 
field for 12 wk (SHRS, Miami, FL).  Periodically, lures were brought into the lab and 
volatile emissions were sampled using Super-Q collection and analysis by gas 
chromatography-mass spectroscopy (GC-MS).
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Super-Q Collection System GC-MS Identification and Quantification

B
e

e
tl
e

s
 /

 t
ra

p
 /

 w
k

0.0

0.5

1.0

1.5

2.0

Phoebe Manuka Control Phoebe Manuka Control

Sticky Traps Lindgren Traps

a

c

cd

b

cd
d

Field Test 1

Alachua County

Week

0 2 4 6 8 10 12 14

T
o

ta
l  

B
e

e
tle

s
 /

 w
k

0

5

10

15

20

25

30

35

40

Phoebe 

Manuka 

Control 

Weekly RAB Captures -- Field Test 1

Phoebe Manuka Control

B
e

e
tl
e

s
 /

 t
ra

p
 /

 w
k

0

5

10

15

20

25

a

b

c

Field Test 2

Highlands County

(sticky traps only)

Week

0 2 4 6 8 10 12 14

B
e
e

tle
s 

/ 
w

k

0

50

100

150

200

250

300

350

Phoebe

Manuka

Control Hard Freeze

Weekly RAB Captures -- Field Test 2

0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

45.00

50.00

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12

Manuka

Phoebe

Quantity of h -copaene(µg)

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

5.00

T
1

2

T
1

5

T
1

8

T
2

1

T
2

4

T
2

7

T
3

0

T
3

3

T
3

6

T
3

9

T
4

2

T
4

5

T
4

8

T
5

1

T
5

4

T
5

7

T
6

0

T
6

3

T
6

6

T
6

9

T
7

2

T
7

5

T
7

8

T
8

1

T
8

4

Quantity of h -copaene(ug) Manuka

Phoebe

0.00

0.05

0.10

0.15

T63T66T69T72T75T78T81T84

Results

Methods

http://www.doacs.state.fl.us/pi/enpp/ento/x.glabratus.html
http://www.doacs.state.fl.us/pi/enpp/ento/x.glabratus.html
http://www.doacs.state.fl.us/pi/enpp/ento/x.glabratus.html
http://www.doacs.state.fl.us/pi/enpp/ento/x.glabratus.html
http://www.doacs.state.fl.us/pi/enpp/ento/x.glabratus.html
http://www.doacs.state.fl.us/pi/enpp/ento/x.glabratus.html
http://www.doacs.state.fl.us/pi/enpp/ento/x.glabratus.html
http://www.doacs.state.fl.us/pi/enpp/ento/x.glabratus.html
http://www.doacs.state.fl.us/pi/enpp/ento/x.glabratus.html
http://www.doacs.state.fl.us/pi/enpp/ento/x.glabratus.html
http://www.doacs.state.fl.us/pi/enpp/ento/x.glabratus.html
http://www.doacs.state.fl.us/pi/enpp/ento/x.glabratus.html
http://www.doacs.state.fl.us/pi/enpp/ento/x.glabratus.html
http://www.doacs.state.fl.us/pi/enpp/ento/x.glabratus.html
http://www.doacs.state.fl.us/pi/enpp/ento/x.glabratus.html

