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History

Dying oaks first noticed 
in WI

1881

Dying oaks detected in WI 
& MI

1912

Oak wilt symptoms first 
described

1927

Chalara quercina id as the 
causal agent; later the 
sexual stage was found 
and named Ceratocystis 
fagacearum

1944

Oak wilt greatly expands 
its impacts in the Lake 
States and in Texas

1970’s - 1990’s

Taxonomic revision of 
Ceratocystis-> Bretziella 
fagacearum (only species 
in Bretziella).

2017



Distribution

• Found in 24 states; 
829 counties

• Concentrated in 
mid-west US states

• 1000’s oaks 
killed/year

• Forests, wooded 
lots.



Oak wilt in Michigan

DNR 2016

• Oaks comprise 10% of forest 
volume in MI

• 149 million red oak 

– 20 million acres  forested land

• Red oak timber worth
$1.6 billion in MI

• Recommended restrictions on oak 
related activities 

– pruning

– utility & right-of-ways

– firewood



Scenario 1: Native in NA

• Relatively static distribution

• Notable extension of disease 
range may reflect altered 
ecosystems (land use change 
and fire suppression)

Scenario 2: Exotic in NA

• Low genetic diversity

• Absence of closely related 
species

• Ongoing expension of the 
disease

• Highly susceptible red oak 
species

Oak wilt – a tree disease of unknown origin

Juzwik, J., Harrington, T. C., MacDonald, W. L., & Appel, D. N. (2008). The origin of Ceratocystis fagacearum, 
the oak wilt fungus. Annu. Rev. Phytopathol., 46, 13-26.



Fungus grows through 
water conducting 
channels in the tree

Fungus forms sweet 
smelling spore mats

Belowground
spread of fungus
root-to-root contact

Disease Cycle

Source: USDA Forest Service  

SYMPTOMS

Beetles 

Aboveground
spread of fungus
beetles



The pathogen identity

• A fungal species 
relative to the 
sapwood deep stainers

de Beer ZW, Marincowitz S, Duong TA, Wingfield MJ (2017) Bretziella, 
a new genus to accommodate the oak wilt fungus, Ceratocystis
fagacearum (Microascales, Ascomycota). MycoKeys 27: 1-19.



Red oaks can die within 6 weeks of infection

Red oaks most susceptible

Bur oaks moderate susceptibility

White oaks generally no mortality



Distribution of oaks species from eastern Canada

Q. rubra

Q. alba

Q. bicolor

Q. macrocarpa



Symptoms- leaves

Roger Mech

Joseph O’Brien

• Edges of leaves start to 
brown

• Leaves wilt and drop off 
during summer of 
infection



Symptoms- necrotic vascular tissue

• Dark discoloration (annual ring)  
in the wood just inside the 
cambium.

• Targeted for sample collection.  

• Vascular streaking mostly visible 
in white oak.

white oak



Symptoms vertical 
crack

• ~1 year after tree death

• Mycelium (“pressure pad”) grows 
between cambium & bark & 
causes the bark to crack vertically 



Signs mycelial mat

• Spores develop on the mycelial 
mat.

• Pressure pad forms (=pressure-
> bark crack).

• Insects attracted to strong 
odor.



Adaptation of the pathogen to insect dispersal



A vascular wilt disease vectored by insects

• Caused by the fungus Bretziella 
fagacearum

• Vascular wilt
➢ disease that kills or blocks the 

conducting tissue in a plant
• Produces a distinctive mycelial mat
• Vectored by insects
➢ nitudulid beetles
➢ ”picnic” or “sap” 



Oak wilt spreads 
in two ways

Above ground “overland 
transmission”

• Initiated by insects

• April-September in Lake 
States

Below ground

• Root graft transmission

• Occurs throughout the 
growing season



Belowground transmission
• Oaks in the same group 

(sub-genus) tend to form 
root grafts easily. 

• Root grafts between white 
and red oaks are extremely 
rare.

• Most mortality

• 39ft/year



Overland transmission
- human vectors

• Mycelial mats can still form on 
firewood cut from dead or 
dying oaks

• Source of long distance spread 
< 185mi.



• B. fagacearum, 
a fungal 
pathogen 
regulated 
across the 
world 



Prevention – Don’t move firewood



May

June

July

Prevention – Don’t prune in the highest risk period



Prevention - Chemical treatment of exported logs

• Methyl bromide fumigation
• 240 g/m3 for 72 hours

• Currently being phased out of use 
because it leads to degradation of 
the Earth’s stratospheric ozone.

(Source: USDA-FS)



• Vaccum Steam treatment of logs
• Saturated steam at 90 C

• Pressure = 100 mm Hg 

• Time = 6.4 h

• Energy required 0.052 Kwh/kg of 
log mass

• Leads to > 56 C for > 30 minutes 
at the centre of 23-49 diameter 
logs

Prevention - Vaccum steam as an eco-alternative 
treatment to methyl bromide

Juzwik, Jennifer; Yang, Anna; Chen, Zhangjing; White, Marshall S.; Shugrue, Sarah; Mack, Ronald. 2019. 
Vacuum Steam Treatment Eradicates Viable Bretziella fagacearum from Logs Cut from Wilted Quercus rubra . 
Plant Disease. 103(2): 276-283. https://doi.org/10.1094/PDIS-07-18-1252-RE.

https://www.nrs.fs.fed.us/pubs/57265


Prevention – Fungicide treatment of high value trees

• No curative fungicides, will not work if tree already infected.

• Preventative fungicides
➢ propiconazole 

-every 2-3 years
-labor intensive
-expensive 
($10-20 + per inch DBH)
-injections wound trees
-pesticide certification may 
be required for applicator
-pesticide most be registered for this application



A blade of at least five feet is necessary to 
disrupt root grafts in sandy or loamy-sand soils

Trenching as a curative method to disrupt oak wilt 
infection centers



H
u

m
an

 a
n

d
 

en
vi

ro
n

m
en

ta
l f

ac
to

rs

With appropriate measures, yes we can stop it!


