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What is Oak Wilt?

Ceratocystis fagacearum
• An exotic fungus
• Related to Dutch elm disease
• First identified in 1944
• Kills by blocking xylem vessels
• Spread overland by beetles
• Spread underground thru roots
• Been around for decades but . . .

Presenter
Presentation Notes
Oak wilt is probably a native disease.  It has not been found outside North America.  It’s growing prominence may be due to the nature of our oak resource and past history.  The oak resource is maturing.  Past cutting patterns favored large areas of oak.  The fungus may be behaving in an opportunistic way.  
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What Does Oak Wilt Look Like? 

Presenter
Presentation Notes
The entire oak tree will typically turn brown within 2-4 weeks, beginning from the top.  Anthracnose is more common lower in the tree.  Two-lined chestnut borer activity results in spot wilting, often over more than one year.  
Gypsy moth defoliation can mask the effects of oak wilt.  Repeated defoliation can kill oaks.
The complex of borers-old age-poor site-drought has caused widespread oak mortality and is often mistaken for oak wilt.
The spore pad dates from 5 August 2009, other pads have been found into late September.
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What Does Oak Wilt Look Like? 

Presenter
Presentation Notes
Whispering Pines Hunting Club and Shakey Lakes County Park, taken in 2004.  These epicenters have been active for 10+ years.  Whispering Pines has harvested the dead standing oak, thus the open areas in the image.  Several hundred acres in the area have been converted from a dense oak woodland to open field conditions.  
The perimeter of the infected areas is ringed by a band of dead/dying oaks.  While somewhat hard to see in the image, it is very clear on the ground.  
A red pine plantation can be seen on the right side of the image, a natural barrier to the underground spread of the disease.  The same is true of the lake, streams, most paved roads, wide gravel roads, and other cover type changes in the landscape.  
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What Does Oak Wilt Look Like? 

Pressure pads, also called spore 
mats, fruiting bodies, etc. 

Presenter
Presentation Notes
A pressure pad (spore mat) is usually about 4-6” high and 2-3” wide.  The actual raised fruiting bodies are 1-2” long.  
Pressure pads are evidenced by vertical cracks in the bark on trees that died the previous year.  The cracks can be quite subtle sometimes.  These fruiting bodies require moisture.  By the end of a typical summer, the trees become too dry to support fruiting body formation.  However, wet summers can result in fruiting body formation into September.  
Trees with dried peeling bark will not harbor pressure pads.  
Debarked trees/logs will not harbor pressure pads.  
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Disease Cycle

Healthy
Tree 

Beetles

Infected
Tree

Root
Grafting 

Spore Pads Wound 

Overland 
Underground

Presenter
Presentation Notes
Both overland AND underground spread must be broken in order to stop the disease.  This must be done in the same year.  
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Underground 
Spread 

Overland Spread 
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Spread of Oak Wilt Underground

Root
grafts, 
mostly 
with red 
oaks
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So, what to do about it?
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U.P. Oak Wilt Control Projct

Years:
#Feet:

#Epicenters:
#Trenches:

#Landowners:
Contract $$:

2004, 2006, 2007, 2009
135,306 (~25.5 miles)
145
171
20
$265,000



Michigan SAF, 21 October 2009

Human Behaviors

• Home/garage construction

• Cable laying, septic work

• Firewood distribution

• R-O-W maintenance, pruning

• Prevention is the best defense

DO NOT WOUND OAKS 
APRIL through AUGUST!

Presenter
Presentation Notes
Many times construction schedules and other activities cannot be avoided during the critical months of oak wilt overland spread.  When oaks are wounded during this period, immediate wound sealing is recommended.  Any commercial wound paint will work.  This is one of the few reasons to seal wounds, which is typically not a recommended practice.  
Picture is damage done by Menominee County Road Commission during the height of the oak wilt season.  All the trees along this road died the subsequent year from oak wilt infection.  
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Treatment

• Funding sources
• Public education
• Identify epicenters
• Mark symptomatic trees
• Mark trench line using regression
table distances

• Trench with vibratory plow, pack line
• Remove timber
• Proper disposal of symptomatic trees
• Monitoring for 3+ years

Presenter
Presentation Notes
Landowner cooperation is key to an oak wilt control project.  Untreated epicenters continue to provide a source of innoculum.  Landowner cooperation is one of the Achilles’ heels of control efforts.  



Michigan SAF, 21 October 2009

Public Education

• Newspaper articles
• Bulletins & flyers
• Public meetings
• Specific mailings
• Notes on doors
• Agency partners
• Radio shows

Presenter
Presentation Notes
A well-informed public will increase the success of a control program.  Landowners will better understand the threats from oak wilt.  They will also be on the look-out for diseased trees.  Oftentimes, landowners are already concerned.  Providing a contact person will generate calls.  
In a particular geographic area, using tax rolls to obtain addresses is valuable.  Obtaining landowner permission to access suspected epicenters is needed.  An introductory mailing is a good way to initiate relationships with area landowners.  This may be the only effective way to reach non-resident landowners.  
Work in partnership with Conservation Districts, conservation groups, agency personnel, MSU Extension offices, and other groups.  
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Identify Epicenters

Air Photos

Roadside 
Observation

Field Recon

Landowner 
Queries

Access
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Confirming Oak Wilt

There are other damaging agents 
that can resemble oak wilt



Michigan SAF, 21 October 2009

Mark Symptomatic Trees

These trees 
need special 
care

Presenter
Presentation Notes
Marking the symptomatic trees is necessary because removal usually occurs after leaf-drop.  Also, the diseased trees may have already lost their leaves.  After the fall season, it is often impossible to distinguish a leafless symptomatic tree from a leafless asymptomatic tree.
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Mark Trench Line

Flag trench line

Ribbon timber 
cutting boundary

Timing  

Presenter
Presentation Notes
The wire flags are for the vibratory plow operator.  The ribbon lines are for the timber removal people.  If the affected trees are removed before snowfall, the plow line is evidence enough, but often a timber sale is done during the winter when the plow line is under snow and no longer visible.  Ribbons are used because they are temporary.  If the landowner fails to harvest the timber, marked lines become obsolete the next year.  
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Regression Distances

Function of 
tree diameters 
& soil type

DBHs Loam Sand
2 4 5
4 8 10
6 12 15
8 16 20
10 20 26
12 24 31
14 29 36
16 33 41
18 37 46
20 41 51
22 45 56

8”

12”8 + 12 = 20
Distance of 51 ft

Presenter
Presentation Notes
This can be a time-consuming field practice.  The use of a laser distance tool greatly reduced field time.  Also, an “eye” can be developed after awhile that works well, unless the distance is close enough to warrant measuring.  
Obviously, the greater the combined diameter is, the larger the distance between trees is needed.  Larger trees have larger root systems.  Also, oaks tend to have more widespread root systems in sandier soils than in loamy soils.  
Much of the data for this table was collected in Michigan.  
Some landowners have a difficult time understanding why apparently healthy trees need to be removed with the obviously symptomatic trees.  The reason has to do with the spread of the fungus underground through the roots.  A sick tree will have fungus in its entire root system and will have transferred fungus through root grafts to the next ring of trees.  These newly infected trees will not display symptoms until the next year.  The table predicts the distances the fungus will spread from infected root systems, and takes into account the distance of grafting roots from the next ring of trees.  This temporal and spatial combination can be confusing.  
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Trench With Vibratory Plow

Depth to 5 feet
Rocks problematic
$1.50/foot in 2009

Presenter
Presentation Notes
The vibratory plow leaves a surprisingly small footprint in the woods.  Many times, the trench cannot be found a year later.  Steep slopes and saturated soils increase the risk of ruts from tires.  However, trenching is done in October when conditions are most likely to be optimal.  
Trenching is next to impossible in bouldery soils and on sites with underground utilities and lines.  Trenching in residential areas is usually not practical.  
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Remove Oak Within Treatment Area

Timber sale 
volumes may 
be low for 
many owners 
and difficult 
to sell

Presenter
Presentation Notes
Working with forestry consultants and combining multiple ownerships can bring timber volumes to merchantable levels.  Nevertheless, volumes tend to be distributed widely, adding to harvest costs.  
Some landowners prefer to do their own timber cutting.  Special treatment of marked, symptomatic trees must be emphasized.  “Green trees” inside the epicenter perimeter do not necessarily need to be removed.  They can be girdled as close to the ground as possible . . . but they must be killed.
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Proper Disposal of Symptomatic Trees

Lumber
Chips

Tarping
Burning

Isolation

Firewood is a special hazard!!

Presenter
Presentation Notes
Any practice that eliminates environmental conditions for spore mat formation are acceptable.  Dry tree tissues is the key.  Bark removal works.  Processing into rapidly drying pieces works.  Transporting of firewood, even split, is strongly discouraged!  
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Imagery and 
maps ready for 
the contractor

Presenter
Presentation Notes
This is an example of an air photo representing epicenter locations ready for the vibratory plow contractor.  In 2004, the cost of field work was $0.42 per foot of trench line.  Vibratory plowing was $1.25/foot.  Costs prior to timber removal come to about $1.67/foot.  Costs were ~$2.00/foot in 2009.  Non-commercial timber removal can add to the cost of oak wilt treatment.  
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Similar Symptoms, Different Problems

Two-lined Chestnut Borer (TLCB)

Oak decline (drought, poor site, old 
age, TLCB, gypsy moth, etc.)

Red oak leaf 
with symptoms 
of 
Anthracnose
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Other Challenges and Barriers

• Funding-match - roughly $2.00/foot
• Cloudy days impede observation
• Uncooperative ownerships
• Physical barriers to trenching
• Approval by SHPO, MNFI, FWS, et al.
• Disease spread during season
• Clearing trench routes
• Removing oaks within perimeter
• Monitoring time & costs

Presenter
Presentation Notes
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Questions?

cookwi@msu.edu

906-786-1575
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