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Japanese Oak Wilt (Raffaelea quercivora) is a symbiotic ambrosia fungus belonging to 
the fungal phylum Ascomycota and Family Ophiostomataceae (17). Japanese Oak Wilt 
has a mutually symbiotic relationship with the Oak Ambrosia Beetle (Platypus 
quercivorus) and the fungus has not been known to occur naturally without this 
beetle vector (9,22). 

Although Japanese Oak wilt was first observed in 1950 in Japan’s Miyazaki prefecture, 
this pathogen was not discovered with its vector until 2002 in Honshu, Japan (19). 
The infected trees were the Konata Oak (Quercus serrata ) and the Mongolian Oak (Q. 
mongolica) (13, 22). This was the first report of an ambrosia beetle-fungus complex 
killing healthy trees (8).

The white arrows in the photo on the right illustrate examples of oak trees infected 
by Japanese Oak Wilt (22).
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Currently, Japanese Oak Wilt can be found in temperate broadleaf and mixed forests 
in Japan (6). Since Japanese Oak Wilt is dependent on the Oak Ambrosia Beetle for 
natural dispersion the pathogen’s distribution is very limited. Thus far, the disease is 
not known to occur outside of Japan (22). However, as of 2012, Japanese Oak Wilt 
has been documented in 31 out of 47 Japanese prefectures (16). Some scientists in 
Japan proposed climate change and warmer temperatures as major contributing 
factors of disease success and rapid expansion northward and to higher altitudes 
since the 1980s(22).
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The pathogenicity of Japanese Oak Wilt was originally thought to be limited to white oaks 
until its host range was studied via seedling inoculation and re-isolation of the pathogen from 
symptomatic or dead specimens (2, 22). The following species are reported hosts (22):

• Konara Oak, Quercus serrata Murray
• Mongolian Oak, Q. mongolica Fisch. ex 
Ledeb.
• Northern Red Oak, Q. rubra L.
• Pin Oak, Q. palustris Münchh.
• Scarlet Oak, Q. coccinea Münchh.

The Japanese Chinquapin, Castanopsis sieboldii (Makino) 
Hatus., and Ring-Cup Oak, Q. glauca Thunb.,
are considered to be susceptible hosts of 
Japanese Oak Wilt (22).
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As aforementioned, Japanese Oak Wilt distribution is currently restricted to Japan (22).
However, the potential additional parts of the world to which Japanese Oak Wilt and its 
vector (Oak Ambrosia Beetle) may be introduced is cause for regulatory concern. 

The Oak Ambrosia Beetle is found in Japan, Bengal (India), Java (Indonesia), Papua New 
Guinea, and Taiwan (22). Despite this, the beetle’s plant-pathogenic symbiont does not have 
the appropriate conditions to thrive in these additional locations. Many aspects of this 
particular beetle-fungus complex remain obscure (2). Scientists believe Japanese Oak Wilt 
may eventually broaden its distribution as the beetles populations expand to new territories. 

At present, the Oak Ambrosia Beetle’s true host range is limited to the family Fagaceae (2). 
This family contains beeches, oaks, and their relatives. Oaks belong to the genus Quercus, a 
very common group of trees found naturally (and ornamentally) throughout every state in 
the US. In fact, Quercus spp. rank among the top 10 most common hardwood trees found in 
the eastern US, comprising nearly 31% of all hardwood production (20). Oak trees are part of 
a lucrative forestry industry.

The biome map presented here indicates where suitable temperate forests for the pathogen 
and its vector exist. Note that the same light green colored biome present in Japan and East 
Asia is also located in the eastern half of the United States. If the Oak Ambrosia Beetle was 
introduced to the US through ornamental shipments or other means, the disease could also 
be unintentionally introduced, devastating landscapes and oak forests, along with the 
economic value of timber in its wake (2).
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Overall wilt symptoms can be seen from a great distance dotting a landscape with 
dead, reddish-brown crowns (22). The signs and symptoms of Japanese Oak Wilt are 
more distinct up close. 
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Japanese Oak Wilt can be characterized by typical vascular wilt symptoms in oak 
trees. The image on the left shows are leaves will appear curled and brittle, changing 
from the vibrant and healthy green to a rusty brown color (22). When the wood is 
observed in cross-section, the xylem tissue will be noticeable darkened and necrotic 
(14). Fungal hyphae will be present in Oak Ambrosia Beetle galleries throughout the 
heart- and sapwood (1, 2, 6). The image on the right is an example of Laurel Wilt 
(Raffaelea lauricola), a beetle/fungus complex that causes similar necrotic symptoms 
in redbay and other Lauraceae members. 

Initial wilt symptoms are visible within 2 to 3 months after infection or infestation 
with the beetles (22). Tree death usually occurs within the 1st season or subsequent 
spring (2, 12, 13). The symptoms are more pronounced and more rapidly lead to tree 
death in those that have a very high population of Oak Ambrosia Beetles (11).
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Japanese Oak Wilt can be cultured on PDA within 5 days at temperature range of 20-
25C° (13). The colonies can reach an 80 mm diameter and have an irregular margin 
that is white and viscous (13). Initially the colonies are a drab olive color, but after 2 
weeks they darken and emit an alcohol odor (13).

Aerial mycelia are pilose (soft hairy appearance) and comprised of hyphae bundles 
(13). Hyphae are hyaline, septate, smooth, and branched (13).

Conidiophores can be formed in sporodochia or may be produced separately (13). 
Multiple sporodochia cluster to create a mucus-laden mound (22). Straight 
conidiophores are either branched or simple. Similar to hyphae, they are hyaline, 
septate, and smooth (13, 18).

Conidia are short, slimy, and club-shaped (13, 18). They develop acropetally, such that 
the youngest conidia are at the apex of the conidiophore and the oldest are at the 
base (4, 13, 18). No guttules, or lipid storing oil droplets, are present (4, 13, 18) 
Unlike the hyphae and conidiophores, conidia are aseptate (13, 18). However, they 
are also hyaline, smooth, straight, and oblong  (13, 18). Overall shape can be 
described as obovoid (the base is narrow and the apex broadly rounded) or 
pyriform/pear-shaped (4, 13, 18). Numerous sprout cells form from conidia and 
asexually generate additional hyphae (13, 18).

So far, no sexual stage has been found in any Raffaelea species (2).
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The disease cycle of Japanese Oak Wilt is dependent on the life cycle of its vector the 
Oak Ambrosia Beetle. 

Adult beetles carry conidia and bore into the wood (heart- and sapwood) of a suitable 
host tree (10). Adult females lay eggs in galleries where they also deposit fungal 
conidia. The condia then germinate directly or produce sprout cells which generate 
fungal hyphae (13). The hyphae develop in the beetle galleries and may form bundle 
and sporodochia (2). In turn, sporodochia (and some hyphae) form conidiophores 
which produce conidia (2). Oak Ambrosia Beetle larvae and adults feed on the fungus 
growing in the galleries (22). The combination of infection and feeding triggers the 
production of tyloses, a plant defensive response involving the enlargement of 
parenchyma cells to block the spread of pathogens in the xylem (23). Larvae pupate 
and the newly emerged adults acquire the fungus in their mycangia before leaving 
the tree and dispersing to a new host (10).
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Routine inspections for signs of beetle infestations is an important tool for monitoring the 
spread of both the vector and the disease. Take note of any boring dust and frass on foliage 
surrounding oak trees and fallen logs (2). Entry and exit holes in the bark may be indicative of 
beetles developing within the oak tree (2). Look for any evidence of decline, dieback, or foliar 
wilt symptoms as this may be a sign of plant stress or possible infection (22). 

Overall, scouting for Japanese Oak Wilt is primarily conducted by plant regulatory officials via 
detection, delimiting, and monitoring surveys (22). Detection Surveys are used to determine 
whether or not Japanese Oak Wilt is present in an area in which it was previously not known 
to occur. Detection Surveys may be broad in scope and consider multiple pests/pathogens or 
they may be more restricted to a smaller area where a pest has potential to occur (22). 
However, it is important to note that a negative Detection Survey does not necessarily 
guarantee the absence of a pest or disease.

If a new detection is confirmed in the US, or if a detection in a new area where the pest was 
not previously found is confirmed, regulatory officials will form a Technical Working Group 
(TWG) to outline the procedure for conducting a Delimiting Survey (22). Delimiting Surveys 
define the extent, geographic range, and possible rate of spread of the newly detected 
disease (22). 

After regulatory officials determine any necessary and appropriate control options, 
implementation follows. Monitoring Surveys are used to measure the effectiveness of control 
efforts (22).
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At the moment, no known cure for Japanese Oak Wilt exists once an infection has 
occurred(2). However, preventative fungicide injections with benomyl (since canceled 
by the EPA) or triforine are used in Japan (7, 22). These compounds are injected into 
healthy tree trunks (22).

Additionally, research aimed at reducing the mortality of infected trees is underway. 
Scientists observed control of the beetle vector as a result of host stem injections 
with metam-ammonium (22). Control of the beetle vector is a primary focus of 
managing this disease. Insecticidal trunk sprays, adhesive applications, and plastic 
wrapping trunks are other techniques used to deter beetle boring (7).

In the event that a proposed compound is an approved effective control method at 
time of pest detection but is not yet labeled for the specific use site or target host, a 
quarantine exemption request may be submitted to the EPA under FIFRA Section 18. 
For additional information regarding this procedure visit: 
https://www.epa.gov/pesticide-registration/pesticide-emergency-exemptions#info 
(22).
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Maintaining the health and vigor of oak trees may deter beetle infestations.  Oak 
Ambrosia Beetle can still attack healthy trees, however, stressed trees may be more 
susceptible. 

Sanitation is a key component of any disease management program. In the fall and 
winter, logs infected with Japanese Oak Wilt are fumigated with N-methyl-N-(m-
tolyl)dithiocarbamic acid sodium salt (19). Clear cutting can also help prevent disease 
proliferation and spread (7). 

It is important to remember state specific pesticide and control regulations do exist. 
Specific management strategies for newly invasive pests and diseases will be 
determined by regulatory officials.
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Oaks are susceptible to a few other diseases which may resemble Japanese Oak Wilt. 

Oak Wilt (Ceratocystis fagacearum) usually infects red oaks, but white oaks may also 
be affected (21). Wilt symptoms and brown, curled foliage are common in the spring 
and early summer (5, 21)Tree death is more immediate in red versus white oaks, 
occurring in 1-2 months and over several years, respectively (5, 21). 

Oak Anthracnose (Apiognomonia errabunda) rarely causes tree death, but affects 
several species of oak. Typical symptoms include dieback, premature leaf drop and 
distortion, as well as discoloration (22).

Bacterial Leaf Scorch (Xyllela fastidiosa) symptoms appear on leaf margins at first 
during mid to late summer (3, 22). Leaf curl and premature drop may lead to dieback 
and overall decline over several years (3, 22).
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If a suspect pest has been located in the United States, a sample should be submitted 
for proper identification. Contact your local diagnostic lab to ship in a sample for 
identification. Information regarding your local diagnostic lab is available at National 
Plant Diagnostic Network (NPDN) website. The diagnostic lab information and 
available contacts are divided by state. 

http://www.npdn.org/home

The sample specimen should be submitted along with accompanying documentation 
using the PPQ form 391. 

https://www.aphis.usda.gov/library/forms/pdf/PPQ_Form_391.
pdf 

Your local diagnostic lab is part of your local cooperative extension service or your 
state department of agriculture. Your local lab will also have a specific form. All local 
labs may not be a member of NPDN. However, all labs should report new pest and 
pathogen detections to local regulatory officials. 
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Remember that new pest and pathogen records must be reported to your State Plant 
Health Director (SPHD) and your State Plant Regulatory Official (SPRO). The SPRO is a 
State Department of Agriculture Employee and the SPHD is a USDA-APHIS-PPQ 
employee. 

The link to your SPRO is on the National Plant Board (NPB) website. It has an 
interactive map and when you click on your state it will take you to another page with 
contact information. The NPB is a cooperative organization that includes membership 
from all State Departments of Agriculture.
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