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Agrilus auroguttatus, a domestic
Invasive threat to oaks in the USA

-

e 27,000 trees killed

e San Diego, Riverside, &
Orange Countiesin
California



Wildland Tree Resources at Risk*

from Agrilus coxalis (Waterhouse) -- Goldspotted Oak Borer
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Host Density*
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Agrilus aurogurttatus, Goldspotted Oak Borer
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The LL5. Diepartment of Agriculture's Animal and Plant
Health Inspection Service collected the data displayed

for intemal Agency purposes only. These data may be
used by others; however, they must be used for their
original intended purposes.
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Updated risk map for
goldspotted oak borer (GSOB)

Resources at Risk:
Potential Spread of
Goldspotted Oak Borer
into Suitable Habitat

Climate suitability (0-1000) within distribution of host oaks \
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Emphasis of this map is
establishment and spread

Four major components
= Suitable climate

= Species distribution
model

= Cold tolerance
measurements

= Suitable hosts
= Natural spread




Part 1 of 4
Suitable climate:
Species distribution

model
-or-
Why is the risk map limited
to the western
United States?




Climate suitability modelling
for GSOB

Geographic Space Ecological Space 66 presence points from Coleman and Seybold
(2008, 2011), Coleman et al. (2012), Haavik et

ecological niche modeling d | . (2014a, b)
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Avoid co-linear climate predictors. (Start with
19 bioclimatic variables from WorldClim.org at
30 arc-second resolution).

Native range prediction

25 replicate models

/ : 13 randomly drawn presence points.
From Peterson
(2003)

Invaded range prediction
Models projected back to North America




resence points for GSOB
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“Background” restricted to
minimum convex polygon
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Minimum convex polygon used to
trim bioclimatic datasets




Components of final model

Mean temperature of warmest quarter Precipitation in driest month

Response of Agrilus_auroguttatus to nabio10 Response of Agrilus_auroguttatus to nabio14
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Contribution: 94.7% Contribution: 5.3%



Mean climatic suitability for GSOB
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Part 2 of 4
Suitable climate:
Cold tolerance

measures
-or-
Why does the risk map
emphasize the

southwestern
United States?




Methods for measuring
supercooling point
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Thanks Laurel Haavik & Tom Coleman for larvae!
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Methods for measuring
supercooling point
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Methods for measuring
supercooling point




Methods for measuring
supercooling point




Determination of the supercooling
point
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Mean (+SE) supercooling point of
GSOB on different months
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Areas of contiguous United States
that are too cold for GSOB
s

Winter mortality >>50%
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Cold likely to exclude GSOB from
central and NE United States
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Part 3 of 4
Suitable hosts

-or-
Why does the risk map
have patches of color
surrounded by white?




Host range testing

No choice assays

Suitability of native and ornamental oak speciesin
California for Agrilus auroguttatus

» Coastal live oak (Quercus agrifolia):

 (California black oak (Quercus kelloggii): red-oak group

* Interior live oak (Quercus wislizeni)

* Engelmann oak (Quercus engelmannii): non-host

» Blue oak (Quercus douglasii ): white-oak group

* Oregon white oak (Quercus garryana)

» Valley oak (Quercus lobata)

e Canyon live oak (Quercus chrysolepis): intermediate
(goldencup)-group

e Cork oak (Quercus suber): Cerris group

Measure adult survival &
fecundity.

Measure survival & development
of larvae put in hosts.



Monte Carlo simulation to estimate
adult daughters/mother

Proportion that Proportion that Proportion that
0.5 X{Eggs/mother} X { enter host } X { form gallery X reach 4t instar

Normal(77.000, 56.000) Beta(32, 5)
Trunc(0,+inf) 5

Values x 10"-3

85
7
6
5
4
3
2
1
0

50% > 5.0% 90.0%
0.7635




Probability density function for
number of adult daughters/mother

Q. agrifolia (Coast live oak)-known GSOB host
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Probability density function for
number of adult daughters/mother

Q. engelmannii (Engelmann oak)-known non-host
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Probability of being a host

Q. wislizeni (Interior live oak)
Q. kelloggii (California black oak)

Q. lobata (Valley oak)
Q. agrifolia (Coast live oak)

Q. suber (Cork oak)

Q. douglasii (Blue oak)

Q. chrysolepis (Canyon live oak)
Q. garryana (Oregon white oak)

Q. engelmannii (Engelmann oak) Non-host




Host distribution with cold stress




Distribution of known hosts

Winter mortality >>50%

California black oak .‘
(Q. kelloggii)

Interior live oak
(Q. wislizeni)

g Kﬂortality >50%

\

Emory oak (Q. emoryi) :
Sliverleaf oak (Q. hypoleucoides




New hosts follow similar
geographic pattern

Canyon live oak

(Q. chrysolepis)
Blue oak

(Q. douglassii)

Winter mortality >>50%

California black oak
(Q. kelloggir)

Interior live oak
(Q. wislizeni)
Valley oak (Q. lobata)

Coast live oak (Q. agr/fol;a)

Emory oak (Q. emoryi)
Sliverleaf oak (Q. hypoleUCO/des




Part 4 of 4

Natural dispersal
-or-
How were the spread
“rings” determined?









Estimated maximum displacement

of a female
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Resources at Risk:
Potential Spread of
Goldspotted Oak Borer
into Suitable Habitat

Climate suitability (0-1000) within distribution of host oaks
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Resources at Risk:
Potential Spread of
Goldspotted Oak Borer
into Suitable Habitat
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Conclusions

= GSOB s likely to
encounter suitable

climate and
much of Ca

= Relatively s
spread and

hosts in
ifornia.
ow natural

natchy

habitat improve chances
of management success.

= Need more

research to

evaluate suitability of
eastern oaks.



Thank you!!!

= Special Technology
Development
Program (USDA
Forest Service, Forest
Health Protection,
Region &) for funding.

= Laurel Haavik for
biological data.
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