
Invasive Shot Hole Borer
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SANTA CLARA COUNTY



Invasive Shot Hole Borer(s)
There are currently 2 species of ISHB in California 
◦ Polyphagus shothole borer (Euwallacea fornicates)
◦ Kuroshio shothole borer (Euwallacea Kuroshio)

Both species “farm” fungus for food.
◦ The two beetles are very morphologically similar, but can be ID, by the species of fungus they farm in 

the galleries. 

The fungus that they farm eventually kill the host tree. 
◦ Fusarium wilt and dieback



Identification
ISHB can most easily be identified by the exit hole from the 
galleries
◦ Gallery holes are the size of a ball point pin
◦ They are perfectly round and about 0.85mm in diameter



Identification
Suspect infestation of ISHB can also be identified by the symptoms from the host.

◦ Trees under attack will look like they have been shot with a shot gun
◦ Some species will ooze fluid out in an effort to exude the beetle
◦ Cross sections of the wood will show black galleries infested with the fungus they farm.
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Identification
The most positive way to identify ISHB is to culture the fungus that they farm.
• The polyphagous shothole borer is associated with Fusarium euwallaceae, Graphium euwallaceae, and 

Acremonium pembeum.
• The Kuroshio shothole borer is associated with Fusarium kuroshium and Graphium kuroshium. 



A bit about Fungus
◦ ISHB “farms” the symbiotic fungus in the galleries of the host trees. 
◦ They disperse from their host with spores of the fungus in their mouth parts. 
◦ The host tree will eventually die from the Fusarium species infecting the tree. 
◦ Once the host dies, the tree can no longer support Fusarium growing and the beetle leave the host. 



History of ISHB
Originally native to Vietnam and Taiwan
◦ 2003 found in LA, but mis identified
◦ 2013 found in a backyard avocado tree and has since spread in Southern California to Los Angeles, 

Orange, and Riverside Counties and has also spread to San Bernardino, Ventura, and Santa Barbara 
Counties.

◦ 2014 a single beetle was found in a trap in Santa Cruz County, no others found there
◦ 2016 a single beetle was found in a trap in San Louis Obispo, no others found there
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Infestation in Southern California
Blue=Not detected

Red=detected



Damage in Southern California
Tijuana river riparian area
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Welcome to San Jose!



First discovery
In November 2023, an arborist working in the area recognized ISHB damage

They sampled for the beetle and alerted the CAC

The suspect was ID by CDFA staff as ISHB



Other locations
•City of San Jose was made aware

•The City requested CAC staff sample a City tree that was tagged for removal due to disease on 
Empire Street near downtown

•The beetle was sent to CDFA and a wood sample was also sent for analysis of the symbiotic 
fungus



Other locations
•CAC staff informally surveyed around the two find sites and found more infested trees

•Large amplifier trees were found along Oakland Rd

•Box elder trees were located on iNaturalist and surveyed



Other locations
One box elder near our office was located and found dead



Other locations



ISHB Management
Early detection is key to control ISHB in small populations

Multiple trap types exist to monitor for ISHB (Sticky panel and Lindgren)



ISHB Management
Once ISHB has been detected in a tree the appropriate level of control should be selected from 
the UC IPM matrix
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ISHB Management
Removal of the tree is the best management

For High value trees, treatment may help to save the tree
◦ Chemical treatment will have to be repeated over the life of the tree

Once the tree is removed stump grinding is recommended
◦ Stumps can graft to other trees and continue to act as a host

Special care must be taken when the tree is removed
◦ Tree material must be chipped to 1’’ or less to kill the beetle



ISHB Management
Once chipped the material should be covered during transportation

The material should be solarized and/or composted



ISHB Management
Chemical treatment is limited
◦ Bifenthrin
◦ Bacillus subtilis (requires a respirator)
◦ Soil drench of imidacloprid
◦ Injection of emamectin benzoate (insecticide) and propiconazole (fungicide)

◦ https://youtu.be/H8bdgWA0JHk

◦ https://www.youtube.com/watch?v=cNPuZUiKz1g

https://youtu.be/H8bdgWA0JHk
https://www.youtube.com/watch?v=cNPuZUiKz1g


How does it spread
Invested wood material
◦ Firewood
◦ Crafting wood



Sources
https://www.frontiersin.org/journals/microbiology/articles/10.3389/fmicb.2021.725210/full

https://ucanr.edu/sites/pshb/

https://www.frontiersin.org/journals/microbiology/articles/10.3389/fmicb.2021.725210/full
https://ucanr.edu/sites/pshb/
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