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EuwallaceaEuwallacea speciesspecies
The vector beetle:
• The beetle is a new Euwallacea species relative ofThe beetle is a new Euwallacea species relative of 

the tea shot hole borer (an exotic Asian ambrosia 
beetle). 

• It is very small and difficult to see. 
• The beetle holes penetrate approximately 0.4-1.57 

inch into the wood and there are often manyinch into the wood and there are often many 
entry/exit holes on an infested tree. 

• Females are black colored and about 0 07-0 1 inchFemales are black colored and about 0.07 0.1 inch 
long, 

• Males are brown colored and about 0.05 inch long. g
• The entry hole on avocado is about 0.033 inch 

wide.



Photos: Richard Stouthamer





 Mated female bores into tree, creates Mated female bores into tree, creates 
ll ill igalleries galleries 

 Galleries are infected with symbiotic Galleries are infected with symbiotic 
fungusfungus

 Fungus grows on gallery walls and Fungus grows on gallery walls and g g g yg g g y
spreads through the tree spreads through the tree 

Photo: Richard Stouthamer



EE allaceaallacea spspEEuwallacea uwallacea spsp

 First detected in CA in 2003 in Whittier NarrowsFirst detected in CA in 2003 in Whittier Narrows

 Caused death of large number of Box ElderCaused death of large number of Box Elder Caused death of large number of Box Elder Caused death of large number of Box Elder 
street trees in Long Beach in 2010street trees in Long Beach in 2010

February 2012: Akif Eskalen found it on aFebruary 2012: Akif Eskalen found it on a February 2012: Akif Eskalen found it on a February 2012: Akif Eskalen found it on a 
backyard avocado in South Gatebackyard avocado in South Gate
 Widely spread in LA Co and parts of Orange CoWidely spread in LA Co and parts of Orange Co Widely spread in LA Co. and parts of Orange Co.Widely spread in LA Co. and parts of Orange Co.
 Attacks many host tree speciesAttacks many host tree species







EE allacea fo nicat sallacea fo nicat s like splike spEEuwallacea fornicatusuwallacea fornicatus--like sp.like sp.
 Where does the beetle come from?Where does the beetle come from?e e does t e beet e co e oe e does t e beet e co e o

 Probably South East Asia, possibly AfricaProbably South East Asia, possibly Africa
 Also an invasive species in Israel causing extensive Also an invasive species in Israel causing extensive 

damage to Avocadodamage to Avocadodamage to Avocadodamage to Avocado
 Beetle identity: Morphologically Beetle identity: Morphologically E. fornicatus E. fornicatus 

 Based on DNA evidence it is another speciesBased on DNA evidence it is another species Based on DNA evidence it is another speciesBased on DNA evidence it is another species
 Suggested common name Polyphagous Shot Hole BorerSuggested common name Polyphagous Shot Hole Borer

 California and Israeli form of beetle identical and California and Israeli form of beetle identical and 
different from the tea infesting form from Sri Lanka different from the tea infesting form from Sri Lanka 
(original collection site of(original collection site of E fornicatusE fornicatus))(original collection site of (original collection site of E. fornicatusE. fornicatus).).



Beetle Life C cleBeetle Life C cleBeetle Life CycleBeetle Life Cycle

 Sex ratio offspring very female biased, Sex ratio offspring very female biased, 
brothers mate with sisters in galleries and brothers mate with sisters in galleries and gg
mated females leave the galleries to mated females leave the galleries to 
create their own galleries for offspring create their own galleries for offspring g p gg p g
productionproduction

 Lifestyle leaves very few ways to combatLifestyle leaves very few ways to combat Lifestyle leaves very few ways to combat Lifestyle leaves very few ways to combat 
the beetle. Single mated female can the beetle. Single mated female can 
initiate new populationinitiate new populationinitiate new populationinitiate new population



PSHB/Fusarium sp. complex in sample of tree species found in the botanical 
gardens found in a heavily infested part of Los Angeles County.

# tree species# tree species % of all sp% of all sp % of sp attacked% of sp attacked

Total NumberTotal Number 335335Total NumberTotal Number 335335

Attacked by PSHBAttacked by PSHB 207207 6262

Hosts for Hosts for FusariumFusarium spsp 112112 3333 5454

Weeping spots on barkWeeping spots on bark 147147 4444 7171

Powder depositionsPowder depositions 2222 77 1111

Gumming on barkGumming on bark 6969 2020 3333Gumming on barkGumming on bark 6969 2020 3333

Reproductive HostsReproductive Hosts 1919 66 99

From A. Eskalen, R. Stouthamer, S.C. Lynch, P. Rugman-Jones, M. Twizeyimana, A. Gonzalez, T. 
Thibault (submitted). Host Range of fusarium dieback and its ambrosia beetle (Coleoptera: 
Scolytinae) vector in southern California.



Number of tree species specimens susceptible to PSHB in the Number of tree species specimens susceptible to PSHB in the 
southern Californian urban forestsouthern Californian urban forestsouthern Californian urban forest.southern Californian urban forest.

Estimations were made using a representative tree species list Estimations were made using a representative tree species list 
(City of Orange, 1999)(City of Orange, 1999)

Number of speciesNumber of species

T l iT l i 103103Total speciesTotal species 103103

Attacked by PSHBAttacked by PSHB 5353Attacked by PSHBAttacked by PSHB 5353

Host for fungusHost for fungus 3636

Host for reproductionHost for reproduction 66

From A. Eskalen, R. Stouthamer, S.C. Lynch, P. Rugman-Jones, M. Twizeyimana, A. Gonzalez, T. 
Thibault (submitted). Host Range of fusarium dieback and its ambrosia beetle (Coleoptera: 
Scolytinae) vector in southern California.



Trees that host fungus and support Trees that host fungus and support a o u gu a d uppoa o u gu a d uppo
beetle reproductionbeetle reproduction

 Mild: branch diebackMild: branch dieback
 Severe: tree deathSevere: tree death Severe: tree deathSevere: tree death
 Known hostsKnown hosts

C t bC t b Castor beanCastor bean
 Box elderBox elder

C li kC li k Coast live oakCoast live oak
 AvocadoAvocado
 SycamoreSycamore

Richard Stouthamer and Akif Eskalen



Known Reproductive Hosts (22):

• Box styraciflua)• Box styraciflua), 
• Silk Tree (Albizia julibrissin), 
• Coral tree (Erythrina corallodendon),

i ki ( l l )• Titoki (Alectryon excelsus), 
• Blue palo verde (Parkinsonia florida), 
• Palo verde (Cercidium floridium), ( ),
• Tortuosa (Salix matsudana), 
• Weeping willow (Salix babylonica),
• Red Willow (Salix laevigata)• Red Willow (Salix laevigata)
• Trident maple (Acer buergerianum), 
• Japanese maple (Acer palmatum), 

E M l (A ii)• Evergreen Maple (Acer paxii), 
• Chineese holly (Ilex cornuta), 
• Brea (Cercidium sonorae), ( ),
• Black bean (Castanospermum australe), 
• Camelia (Camelia semiserrata)



Trees that host fungus but not beetle Trees that host fungus but not beetle 
reproductionreproductionreproductionreproduction

 We do not know the We do not know the 
final outcome of this final outcome of this 
interactioninteraction
 Often leakage of xylem Often leakage of xylem 

fl id ti d t kfl id ti d t kfluid noticed on trunk fluid noticed on trunk 
and branches: and branches: 

 May cause dieback ofMay cause dieback ofMay cause dieback of May cause dieback of 
branchesbranches

 Maybe tree will be OKMaybe tree will be OK

Richard Stouthamer and Akif Eskalen



Casto BeanCasto BeanCastor BeanCastor Bean

Photos: Akif Eskalan



Coast Live OakCoast Live Oak

Photos: Richard Stouthamer



Bo EldeBo EldeBox ElderBox Elder

Photos: Richard Stouthamer



AvocadoAvocado

Photos: Richard Stouthamer



A b i B tlA b i B tlAmbrosia Beetles Ambrosia Beetles 
are difficult to controlare difficult to control

G ll l h t ti t id th tG ll l h t ti t id th t Generally only short time outside the treeGenerally only short time outside the tree

 Attract Sex pheromonesAttract Sex pheromones NoNo Attract Sex pheromonesAttract Sex pheromones NoNo

 Aggregation pheromone NoAggregation pheromone No



What to doWhat to do::

 Certain plant species appear to be aCertain plant species appear to be aCertain plant species appear to be a Certain plant species appear to be a 
preferred host for the beetle such as preferred host for the beetle such as 
 box elder,box elder, box elder, box elder, 
 castor bean,castor bean,
 English oakEnglish oak English oak, English oak, 
 sycamore, sycamore, 
 liquidambarliquidambar liquidambar,liquidambar,
 goldenraingoldenrain tree and tree and 

coast live oakcoast live oak coast live oak. coast live oak. 



What to doWhat to do::

If h l t t l tIf h l t t l t If such plants are present close to If such plants are present close to 
avocado groves, inspect them for evidence avocado groves, inspect them for evidence 
f th d b th b tlf th d b th b tlof the presence or damage by the beetles.of the presence or damage by the beetles.

 The highest beetle exit/entry holes The highest beetle exit/entry holes 
density is found at the base of the plant. density is found at the base of the plant. 
If no beetle holes are present, it may be a If no beetle holes are present, it may be a 
good idea to remove the plants. good idea to remove the plants. 



What to doWhat to do::

 Look for a singleLook for a single Look for a single Look for a single 
entry/exit holes with entry/exit holes with 
surrounding whitesurrounding whitesurrounding white surrounding white 
powdery exudate on powdery exudate on 
avocado Theavocado Theavocado. The avocado. The 
symptoms may be symptoms may be 
different on differentdifferent on differentdifferent on different different on different 
hosts such as different hosts such as different 
levels of staininglevels of staininglevels of staining levels of staining 
and/or gumming.and/or gumming.



What to doWhat to do::
 Scrape off the bark Scrape off the bark 

layer around the layer around the 
infected area to infected area to 
look for look for necrotic necrotic 
tissue.tissue.

 Follow the gallery Follow the gallery 
to look for the to look for the 
discolored necrosis discolored necrosis 
caused by the caused by the yy
fungus.fungus.



Cultural Control and SanitationCultural Control and Sanitation

 Tree removalTree removal
 Treatment of slash Treatment of slash 

and debrisand debris
 Chipping or Chipping or 

grindinggrinding
 Solarization and Solarization and 

Mark Adams, Downey Trees, Bugwood.org

compostingcomposting
 Firewood Firewood 

movementmovement

Joseph O'Brien, USDA Forest Service, Bugwood.org 



Chemical Cont olChemical Cont olChemical ControlChemical Control

 Insecticides and bark Insecticides and bark 
beetles beetles –– getting the getting the 
material to the targetmaterial to the targetmaterial to the targetmaterial to the target

 Systemic insecticides Systemic insecticides ––
new materials and new materials and 
delivery, injections or delivery, injections or 
drenchesdrenches
Contact insecticidesContact insecticides Contact insecticides Contact insecticides ––
barrier spraysbarrier sprays

 Value of trees and cost of Value of trees and cost of 
treatmentstreatments



Field MonitoringField Monitoring



Identification of Symptomatic TreesIdentification of Symptomatic Trees



Fi e ood mo ementFi e ood mo ementFirewood movementFirewood movement

Joseph O'Brien, USDA Forest Service, Bugwood.org



ChippingChippingChippingChipping

 < 1 inch< 1 inch
 11--2 inch2 inch 11 2 inch2 inch
 >2 inch>2 inch

C t l t k tiC t l t k ti Control, trunk sectionsControl, trunk sections

Box elder (Nov 6)Box elder (Nov 6)

Oak (mid October)Oak (mid-October)





ChippingChippingChippingChipping
 OakOak OakOak

 No emergenceNo emergence
 No activity in bucketsNo activity in buckets No activity in bucketsNo activity in buckets

 Box elderBox elder
b l f kb l f k Emergence: 2 beetles from trunk Emergence: 2 beetles from trunk 

 Control: many spots of beetle activityControl: many spots of beetle activity
 11--2 activity spots in coarse2 activity spots in coarse
 No activity medium and fineNo activity medium and fine



Pesticide TrialsPesticide Trials

NameName ActiveActive MethodMethod EquipmentEquipment

Merit 75 WPMerit 75 WP ImidaclopridImidacloprid Soil injectionSoil injection Kioritz injectorKioritz injector

Safari 20 SGSafari 20 SG DinotefuranDinotefuran Trunk sprayTrunk spray Hand sprayerHand sprayerSafari 20 SGSafari 20 SG DinotefuranDinotefuran Trunk sprayTrunk spray Hand sprayerHand sprayer

Arena 50 WDGArena 50 WDG ClothianidinClothianidin Soil drenchSoil drench Nalgene bottleNalgene bottle

OnyxOnyx bifenthrinbifenthrin Trunk sprayTrunk spray Hand SprayerHand Sprayer

C t lC t l U t t dU t t dControlControl UntreatedUntreated



 All treatments at high label rateAll treatments at high label rate
 Treated: Sept 19Treated: Sept 19
 Taken down: Oct 18Taken down: Oct 18 (29 days)(29 days) Taken down: Oct 18Taken down: Oct 18 (29 days)(29 days)
 Bucket check: Nov 8Bucket check: Nov 8 (50 days)(50 days)

C t N 27C t N 27 (69 d )(69 d ) Count: Nov 27Count: Nov 27 (69 days)(69 days)



SAFARI ONYX

CONTROLCONTROL

MERITARENAARENA
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ConclusionsConclusionsConclusionsConclusions
 Monitoring: symptomatic treesMonitoring: symptomatic trees

 Firewood movement will spread beetleFirewood movement will spread beetle

Chi i ff tiChi i ff ti Chipping appears effectiveChipping appears effective

 Solarization: not yet testedSolarization: not yet tested

 Pesticides:Pesticides:
MeritMerit MeritMerit

 SafariSafari

 OnyxOnyx



 If you think you have PSHBIf you think you have PSHB

 eskalenlab.ucr.edueskalenlab.ucr.edu

timothy paine@ucr edutimothy paine@ucr edu timothy.paine@ucr.edutimothy.paine@ucr.edu

 Do not move firewoodDo not move firewood

 Chipping Chipping 

 Pesticides: Pesticides: 

 trunk spraystrunk sprays trunk spraystrunk sprays

 soil injectionsoil injection



 New beetle and fungus: New beetle and fungus: 

 Mapping distribution and tree impactsMapping distribution and tree impacts

P ti id t i l tiP ti id t i l ti Pesticide trials continuePesticide trials continue

 InsecticidesInsecticides

 FungicidesFungicides

E t thE t th EntomopathogensEntomopathogens

 SolarizationSolarization



 WEBSITESWEBSITES

 http://www.avocadosource.com/http://www.avocadosource.com/ http://www.avocadosource.com/http://www.avocadosource.com/

htt // i d / l h h t h lhtt // i d / l h h t h l http://cisr.ucr.edu/polyphagous_shot_holehttp://cisr.ucr.edu/polyphagous_shot_hole
_borer.html_borer.html

 http://eskalenlab.ucr.edu/avocado.htmlhttp://eskalenlab.ucr.edu/avocado.htmlpp

 http://acwm lacounty gov/pdf/Polyshotholhttp://acwm lacounty gov/pdf/Polyshothol http://acwm.lacounty.gov/pdf/Polyshotholhttp://acwm.lacounty.gov/pdf/Polyshothol
eborer.pdfeborer.pdf
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