INVASIVE SHOT-HOLE
BORERS: UPDATES
FROM ORANGE
COUNTY

Beatriz (Bea) Nobua Behrmann, Ph.D.

Agriculture and Natural Resources



Polyphagous Shot Hole Borer
(PSHB)

Photos | Akif Eskalen - UCR

Fusarium euwallaceae  Graphjum euwallaceae ~ Acremonium pembeum

Kuroshio Shot Hole Borer
(KSHB)

Photos | Akif Eskalen - UCR

Fusarium kuroshium  Graphium kuroshium



Susceptible to ISHB/FD (cause tree death)
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Acer buergerianum - Trident maple
Acer macrophyllum - Big leaf maple*
Acer negundo - Box elder*
Parkinsonia aculeata - Palo verde
Platanus racemosa — California sycamore*
Platanus x hispanica - London plane
Populus fremontii — Fremont cottonwood*
Populus nigra - Black poplar*
Populus trichocarpa - Black cottonwood*

. Quercus lobata - Valley oak*

. Quercus robur - English oak

. Ricinus communis - Castorbean

. Salix gooddingii - Black willow*

. Salix laevigata - Red willow*

. Salix lasiolepis - Arroyo willow*
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Less susceptible to ISHB/FD (causes branch dieback) and/or the beetle commonly
colonizes at the margin of canker diseases.
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Acacia melanoxylon - Australian blackwood
Acacia spp. - Acacia

Acer paxii -Evergreen maple

Aesculus californica - California buckeye*
Ailanthus altissima - Tree of heaven

Albizia julibrissin - Mimosa

Alectryon excelsus - Titoki

Alnus rhombifolia - White alder*
Archontophoenix cunninghamiana - King palm
Baccharis salicifolia - Mule fat*

Bauhinia variegata - Purple orchid Tree
Brachychiton populenus — Kurrajong

Camellia semiserrata - Camellia
Castanospermum australe - Moreton bay chestnut
Cercidium floridum - Blue palo verde*
Cercidium sonorae - Brea

Cocculus laurifolius - Laurel leaf Snail Seed Tree
Cupaniopsis anacardioides - Carrotwood
Dombeya cacuminum - Strawberry tree
Erythrina caffra - Coast coral tree

. Erythrina coralloides - Coral tree
. Erythrina falcata - Brazilian coral tree

Eucalyptus ficifolia - Red flowering gum
Fagus crenata - Japanese beech
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Ficus altissima - Council tree

Ficus carica - Black mission

Gleditsia triacanthos - Honey locust
Harpullia pendula - Tulip wood

Howea forsteriana - Kentia palm

Ilex cornuta - Chinese holly

Jacaranda mimosifolia - Jacaranda

Acer palmatum- Japanese maple
Koelreuteria bipinnata -Chinese flame tree
Liquidambar styriciflua - American sweet gum
Magnolia grandiflora - Southern magnolia
Platanus mexicana - Mexican sycamore
Prosopis articulata — Mesquite*

Pterocarya stenoptera - Chinese wingnut
Quercus agrifolia - Coast live oak *

Quercus chrysolepis - Canyon live oak*
Quercus engelmannii - Englemann oak*
Quercus suber - Cork oak

Salix babylonica - Weeping willow
Spathodea campanulata - African tulip tree
Tamarix ramosissima - Tamarisk

Wisteria floribunda - Japanese wisteria
Xylosa congestum - Dense logwood/Shiny Xylosma
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Our experience
working with OC
Parks

* Species preference/susceptibility
 Spatial patterns of infestation

* Management guidelines



ISHB infestation in Orange County Parks (2018) g
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Number of trees

Ten most abundant species in OC Parks

2000 Infested

W Not infested
7000

Not host
6000
5000
4000
3000

2000

1000

an]



Top 3 Infested Species at OC Parks
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Heavily infested trees
in OC Parks
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Whiting Ranch

Infestation Level

Heavy
Moderate I
Moderate |
Low

None

Definition
>150 holes, with dieback
>150 holes, no dieback
50-150 holes, no dieback
<50 holes, no dieback

no infestation
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Number of beetles

Whiting Ranch Regional Park
Polyphagous Shot Hole Borer
Trap Placement March-September 2017
O  Traps
Hiking Trail
Dirt Roads

Map created by UCCE on 12/6/2017. Projection: NAD
1983 California State Plane VL. Aerial imagery
courtesy of OC Parks.

06

)

@ I o s i il T

. s S
AR W2 e

— e ﬂ@fdj A

-

6 7 8
Trap number

Tr i Moélés';a Canyon Roads *




Urban/Wilderness Interface

Drought vs. No drought conditions

gan s

Not irrigated




Number of trees

40000

30000

Species composition in Wilderness parks

M ISHB reproductive host

Salix
lasiolepis

M Not host
| | I : I . I ! l : . — N . e
Platanus  Quercus Baccharis Alnus Salix Sambucus  Salix spp. Salix Ficuscarica Populus
racemosa agrifolia  salicifolia rhombifolia laevigata sp. gooddingii fremontii



Factors to Consider for managing:

* Host Species
e |nfestation Level

Host Value

Hazard Level

H
Level of Entry/Exit Dieback
ntry/Exi
Infestation Y Observed
Holes
Low <50 No
Moderate 50-150 No
Heavy >150 No

Severe > 150 Yes




Management matrix example (different for each case)

ISHB Infestation Level

. Hazard No

_ Treat/prune Treat/prune  Treat/prune Remove tree
Preventative . . . .
treatment infested infested infested or infested
branches branches branches branches
Tc'@l Reproductive
Preventative Treat/prune Treat/prune Remove tree Remove tree
e treatment infested infested or infested or infested
S branches branches branches branches
Non- “ Monitor Monitor Notify UC ANR; reclassify species as
R ducti reproductive host in consultation with
eproductive m Monitor Monitor ISHB/FD experts

ISHB Infestation Level

Hazard No
Host Species : . Moderate Hea
P Level infestation “-m

Remove tree Remove tree Remove tree
Monitor Monitor or infested or infested or infested

; branches branches branches
Reproductive
. Treat/prune Remove tree Remove tree Remove tree

:‘g‘;_lri Monitor infested or infested or infested or infested
branches branches branches branches
Monitor Monitor Notify UC ANR; reclassify species as

Non-

. reproductive host in consultation with
Reproductive

Monitor Monitor ISHB/FD experts




> 1,200 heavily infested trees

removed

> 1,300 treated trees

Ongoing research projects on

new control methods




PSHB.ORG

Universizy of Califomia, Agricuturs and Nataal Resources

Invasive Shot Hole Borers

Upcoming Events

Event Name Date
nvaswe [ree Pasts 7282016

1zsues-San Disgo

The Polyphagous Shot Hole Borer {PSHB) 15 an Invasive wood-baring beetie that attacks dozens of

tree species In Southern Callfornla, Including commercial avecado groves, common |andscape wees,
and native specles in urban and wildlan

d environments,
PSHB spreads a disease called Fusarium Dieback (FD), which Is caused by pathogenic rungi, Trees

that are FD-susceptible may exgerience Lranch dieback, canopy loss, and, in some cases, es
nortality

ke PSHB, Kuroshio Shot Hole 8orer (KSHB) is an exotic Fuwaffarvae species that also

vectors fusanum Dieback, Both beetles are present In Scuthem Califomia but are concentrated in Get PSHB U pdulcs
different reglons. See thelr known distribution herg.

PSHB News

www.pshb,org was made possible by support from the US Forest Service Forest Health Protection Program, UC Riverside, Crange
County Parks, the Callfornia Avocada Commission, and the work and in-kind suppart of federal, state, and local partners.
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