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the tree.  Conks of I. hispidus form in the summer and 
early autumn. The conks are smooth and shelf-like 
and are fully grown within one to two weeks (Fig. 21).  
The top of the fungus is yellow to rusty red and the 
porous bottom is rust color.  After three weeks, they 
dry and fall to the ground. Conks of I. dryadeus form 
at the base of infected trees among root flares. Conks 
are initially white or light-colored and turn black and 
crusty with age. Infected trees show symptoms of 
general tree decline including branch dieback, loss of 
leaves and yellowing or browning of leaves in sum-
mer.  Trees weakened by drought stress, wounding or 
other injuries are most susceptible.

Favorable Conditions:
Oaks in the red and black group are most often in-
fected.  Branch stubs within 16 feet of the ground are 
the most common infection sites, but entry also occurs 
through other injuries (Fig. 22). Optimal temperature 
for growth is 95 degrees F.  Old conks or remnants 
may continue to fruit for up to five years.

Control:
Avoid unnecessary injury or stress to trees. Remove 
hazardous trees to protect property and people.  Time 
pruning of infected branches to minimize exposure of 
susceptible tissues and when spores are not dissemi-
nated (late winter or spring).

Bacterial 
Wetwood
Symptoms:
 A sour odor is often associated with wetwood as wa-
ter-soaked wood with large numbers of dead bacteria 
begin to break down.  The build-up of bacterial popu-
lations within the tree causes fermentation resulting in 
internal gas pressure of up to sixty pounds per square 
inch.  Foliage sometimes wilts and branches may die-
back.  However, most of the time, wetwood is a minor 
problem that leaves a vertical streak on the bark where 
pressurized liquid escaped out of wounds (Fig 23 & 
Fig. 24).  Many times, secondary fungi and bacteria 
infect the surface liquid and create a slimy texture on 
the bark.

Favorable Conditions:
Bacteria that cause wetwood tolerate low oxygen and 
are often found in soils and on plant surfaces.  Bacte-

Figure 22. Conks beneath a trunk canker.

Figure 23. Staining of bark.

Figure 24. Bark stain due to wetwood.
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ria enter through assorted wounds above and below 
the soil line.  The bacteria may lay dormant during 
the greatest periods of growth and become active in 
mature or older tissues.

Control:
There are no known controls for bacterial wetwood. 
A 10% bleach solution may be used cosmetically to 
clean stains off the bark.

Armillaria Root Rot

Armillaria spp.

Symptoms:
There are several general symptoms that accompany 
Armillaria root disease, including crown dieback, 
growth reduction, premature leaf drop or death of the 
tree. Because these fungi commonly inhabit roots, 
their detection is difficult unless characteristic mush-
rooms are produced at the base of the tree.  Removing 
the bark will expose the characteristic, white mycelial 
rhizomorphs that grow between the wood and the 
bark (Fig. 25).  Short-lived mushrooms may be found 
growing in clusters around the bases of infected trees.  
They are honey brown to reddish in color (Fig. 26).  
The fungus breaks down lignin and cellulose causing 
the wood to become spongy.

Favorable Conditions:
Spread occurs when rhizomorphs contact uninfected 
roots.  Rhizomorphs can grow for distances of up to 
ten feet and penetrate the roots by a combination of 
mechanical pressure and enzymatic action. Mush-
rooms are produced in late summer or autumn, and are 
most abundant during moist periods.
Vigorously growing trees often confine the fungi to 
localized lesions and limit their spread up the roots 
by secreting resin and rapidly forming callus tissues. 
But when infected trees are in a weakened condition, 
Armillaria spreads rapidly through the roots.

Control:
Because these fungi are indigenous to many areas and 
live on a wide variety of plants and woody material, 
their eradication is not feasible. Management should 
be directed toward increasing tree vigor through 
proper irrigation and fertility.

Figure 25. White rhizomorphs 
of Armillaria

Figure 26. Honey-colored Armillaria 
mushrooms.
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Root Rot

Phytophthora spp.

Symptoms:
Above-ground symptoms vary, but generally include 
reduced tree vigor and growth, yellowing or chlo-
rosis of leaves and eventual collapse or death of the 
tree. Infected trees may decline slowly over one or 
more years, or they may collapse and die rapidly after 
resuming growth in the spring.  Rapid death of trees 
usually occurs following excessively wet periods. On 
trees that decline slowly, leaves will yellow or brown 
while leaves on healthy trees remain green.  To ob-
serve below ground symptoms, you need to remove 
several inches of soil around the base of the declining 
tree. A diagnostic reddish-brown discoloration of the 
inner bark and wood can be observed after cutting 
away the outer bark layer (Fig. 27). Similar symptoms 
can be found on roots, but it is generally difficult to 
see root symptoms without removing the tree (Fig. 
28). 

Favorable Conditions:
Phytophthora root and crown rots are caused by 
several Phytophthora species. While some species are 
much more destructive than others, all species require 
extremely wet or saturated soils in order to infect and 
cause significant damage. These fungi over-winter and 
persist in soil as mycelium in infected wood and can 
remain viable in the soil for years. When soils are wet, 
the fungus germinates and spreads to susceptible plant 
tissue where they infect. They may also spread to the 
soil surface and move over longer distances in run-
off water. Trees appear to be most susceptible during 
spring and autumn, which are also the times of year 
when soil temperatures are most conducive to fungus 
growth and zoospore production. Fungal activity is 
low in the winter when trees are dormant. 

Control:
Control of Phytophthora root rot is most success-
ful using an integrated program of cultural practices 
including good soil drainage and proper irrigation.  
Avoid planting trees too deep as this also contributes 
to disease development and decline.

Figure 27. Reddish brown wood discol-
orations.

Figure 28. Brown discoloration of roots.



14

References:

Forestry Images    www.forestryimages.org

Purdue University    www.ppdl.org/dd/id

Texas A&M University   http://sickplants.tamu.edu

University of Minnesota   www.plpa.agri.umn.edu

University of Natural Resources http://ifff.boku.ac.at/Phytopathologie/Dias
and Applied Life Sciences  

West Virginia University   www.caf.wvu.edu



15



Bulletin 1286	 Reviewed May 2009

The University of Georgia and Ft. Valley State University, the U.S. Department of Agriculture and counties of the state cooperating. Cooperative Extension, the Uni-
versity of Georgia College of Agricultural and Environmental Sciences, offers educational programs, assistance and materials to all people without regard to race, color, 
national origin, age, gender or disability.

An Equal Opportunity Employer/Affirmative Action Organization 

Committed to a Diverse Work Force




