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Polyphagous shot hole borer (PSHB),
Euwallacea sp.

UGA1625077

e First detected in California in 2003

— Insect/disease complex not linked to tree injury and mortality until
2012 in LA County

 PSHB was initially believed to be the tea shot hole
borer, Euwallacea fornicatus

— Recent DNA work suggests PSHB may be a new species and this
same species is found in Israel

— Our PSHB population may be from Vietnam



Polyphagou

Feeds on fungus and
not the wood

There is a skewed sex
ratio toward females

Sibling mating occurs
in the galleries

Males are flightless
and do not commonly
leave the galleries

May complete 2 to 4
generations/yr



Insect/Disease complex:

. PSHB carries several fungi
— Fusarium euwallaceae (new species)
— Graphium sp.
— Sarocladium sp.

— Eskalen is conducting pathogenicity tests with each
fungus



In southern California:

PSHB known host species

English oak (Quescus robur)

Mimosa (Albizia julibrissin)

Coral tree (Erythrina corallodendon)
Blue palo verde (Parkinsonia florida)
Palo verde (Cercidium floridium)
Brea (Cercidium sonorae)

Black bean (Castanospermum

Tortuosa (Salix matsudana)
Weeping willow (Salix babylonica)
australe)

Camelia (Camelia semiserrata)

Castor bean (Ricinus communis)

Red Flowering Gum (Eucalyptus
ficifolia)

Avocado (Persea americana)

Trident maple (Acer buergerianum)
Japanese maple (Acer palmatum)
Evergreen Maple (Acer paxii)

Titoki (Alectryon excelsus)

Chinese holly (llex cornuta)

Coast live oak (Quercus agrifolia)
Valley oak (Quercus lobata)

American sweetgum (Liquidambar
styraciflua)

California Sycamore (Platanus racemosa)

Big leaf maple (Acer macrophyllum)
Box elder (Acer negundo)

Red willow (Salix laevigata)

White alder (Alnus rhombifolia)
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Current PSHB activities
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1. Delimit the distribution of the invasive pest complex on
public and private land

2. Determine the PSHB life cycle
3. Develop monitoring tools and management options

4. Determine the impact of the pest complex in native
hardwood stands and in urban forests (native species)



Current distribution of PSHB in CA

RlVERS | DE Polyphagous shot hole borer / Fusarium dieback distribution map
in Southern California (December 2013)

Infested

counties:
Los Angeles
Orange
Legend . .
Riverside

PSHB infestation

.o - San Bernardino

San Diego

* El Cajon (San Diego Co.): Recent detection of PSHB




Preliminary survey data:

DBH of infested trees (cm) DBH of uninfested trees (cm)

D
o

—_
£
2
w
(]
[
S
-
©
[
-
w
[
Y
£
c
=}
Y
o
I
o
(a]

DBH of infested trees (cm)

Tree count Tree count

* PSHB attacks all size classes
— DBH range of infested trees: 1.07 to 104 cm

* Attacks are more common along the main stem



Preliminary survey data:

Mean % infestation
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Six infested stands were surveyed on the Angeles
NF and urban areas

— 15 species total
— 475 trees surveyed



Preliminary survey data:

Mean % mortality
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ash spp. boxelder castor bean coastlive red willow white alder
oak sycamore

Tree species

e Currently, low levels of tree mortality are occurring
across these infested stands

— Tree mortality can take a few years



Tree injury/mortality associated with
PSHB

* Observed tree mortality or
severe tree injury
1. Boxelder
Castor bean
California sycamore
Red willow
White alder
Avocado

English oak

0 N O U s W

coast live oak



PSHB impacts

PSHB IS Iedy |mpact| our native and urban forests
— Wildland urban interface

But, we still know very little about this insect-disease
complex






GSOB larval feeding

* Larval feeding girdles a tree’s cambium

» Several years of repeated larval feeding are required to kill a tree
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Source of CA’s GSOB population

HELP STOP THE SPREAD OF
INVASIVE PESTS & DISEASES.

Our forests are threatened by nonnative insects and diseases that
can kill large numbers of trees. Goldspotted osk borer, sudden oak
death, pitch canker, emerald ash borer, snd Asian longhorned
beetle can be transported long distances on firewood. Once trans-
ported to new areas, these insects and diseases can become estab-
lished and kill trees.

The Goldspotted Oak Borer (GSOB) is an invasive pest that was
sccidentally introduced to San Diego County on firewood. To date, it
has killed tens of thousands of oak trees, affecting parks, wood-
tands, and residential areas. GSOB has the potential to kill oak
trees throughout Californie. Keeping firewaod local will siow the
ead of GSOB. Help local, state, and federal sgencies in their
efforts to contein this damaging pest by becomming informed. To
learn more, please visit: www.gsob.org.

HOW YOU CAN HELP:

- Leave firewood at home - buy or collect firewood
where you camp.

- Use firewood In the same county or reglon where
Itwas cut.

- Bring only what you'll need, and burn responsibly.

National Park Lands

BUY 17 WHERE
YOU BURN IT.

National Forest Lands

1

* CA population is most similar to
populations in southeastern AZ

e Likely brought in on firewood



In AZ

Emory oak

Silverleaf oak

In CA

GSOB hosts:

Coast live oak

California black oak

Canyon live oak |

Engelmann oak



GSOB injury symptoms







* Developing an IPM program for high-value sites

e Collaborative work with UC Riverside, FS Research,
UC Davis, and APHIS



Secondary effects:
Influence of GSOB on fuel structure

Uninfested

Infested (>10 yrs)




Stands severely
impacted by
GSOB

e Uninfested coast
live oak stands

— 5 ssites in southern
CA

e |Infested sites

— 4 sites on the
Cleveland NF

Tree Mortality 1994 - 2011
Years

— >10 yrs with GSOB
injury




Study design

e Measured:

— Forest composition: Trees
(ha), basal area (ha), %
infestation, % tree mortality,
decay class, GSOB injury
ranking

— Canopy fuels: Canopy cover,
tree height, base crown
height,

— Understory fuels: Oak
regeneration, regeneration
height

0.25 ha plot
Three belt transects

— Surface fuels: 1-, 10-, 100-,
1000-h fuels, % ground
cover, leaf litter depth

* Brown’s transects



Preliminary data: Forest composition

Mean stand DBH Mean DBH of coast live oak

Infested Uninfested

70

60
50

40

_ 30
§ 20
10

0

Infested Uninfested

Mean diameter at breast height
Mean diameter at breast height

Treatment Treatment

Stand basal area (m”*2/ha) Trees/ha

Basal area (m~2/ha)
Trees/ha

. - Infested Uninfested

Infested Uninfested Treatment

* No significant differences in forest stand
characteristics




Preliminary data: Forest composition

Mean GSOB infestation (%) Mean oak mortality (%)
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Infested Uninfested Infested Uninfested

Treatment Treatment

e >10 yrs of GSOB injury in infested stands
— Mean infestation rate: 77%
— Mean oak mortality rate: 41%



Preliminary data: Canopy fuels

Snag Decay Classes

Mean decay ranking (1-5)

F, §=50.33, P=0.0002
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Infested Uninfested

Treatment

Bark

Sapwood
Decay

Limbs

Top
Breakage

Bole Form

Tight, intact

None to
incipient

Mostly
Present

May be
present

Intact

50% loose or
missing

advanced

None to
incipient

Small limbs
missing

May be
present

Intact

75% missing|

Incipient to
advanced

None to 25%

Few remain

Approx. 1/3

Mostly intact

75% missing

Incipient to
advanced

25%+

Few remain

IApprox. 1/3 to]
Y5

Losing form,
soft

75%7 mise:

-]

Advanced to
crumbly

50%+
advanced

Absent

2
Approx. Y+

Form mostly

lost

* Dead oaks have decayed very little

— Bole still intact, large branches present, small

limbs mostly missing




Preliminary data: Surface fuels

Mean count of 1-h fuels Mean count of 10-h fuels
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Infested Uninfested Infested Uninfested

Treatment Treatment

20
15

o

Mean count of 1-hr fuels
=
o

Mean count of 10-hr fuels

Mean count of 100-h fuels Mean count of 1000-h fuels

.

Infested Uninfested
-0.5

Treatment Treatment

15

B

Infested Uninfested

Mean count of 100-hr fuels
Mean count of 1000-hr fuels

* Anincreasein 1-, 10-, 100-, and 1,000-h fuels in infested
stands, but not significant




GSOB impacted stands

N Nl 08 i

FoIIoing >10 yrs, oak ortai‘t:

e Could see greater rates of spread, flame lengths, and
HIGE I ERENIES



GSOB and Sudden Oak Death fuel loading

* Decay of dead oaks
related to GSOB-
caused tree
mortality can be
similar to SOD

From T.J. Swiecki and E.A. Bernhardt. 2013. A Reference Manual for
Managing Sudden Oak Death in California



PSHB impacts

* Greater rate of change in 100-h and 1000-h fuels
from PSHB?

— Branch and stem failure due to PSHB galleries
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