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Wood Decay Fungi
You Might Want to Know



• 50 Different 
Fungi

• 300+ Images
• 145 pages
• Completely 

rewritten
• Online read-only 

version at 
Treerot.com $35 



What’s New?
 Virtually all the 

names have 
changed or 
species have 
been split up

 Gathering 
information via 
decay testing



New Names
 Many species have been split 

into several different species 

– Ganoderma sessile
 G. lucidum

 G. curtsii

– Laetiporus sulphureus 
 L. cinncinatus 

– Pleurotus ostreatus

 P. pulmonarius 



New Names
 Genetic analysis has renamed a 

good number of species

 Phellinus (Fomes) robiniae = 
Fulvifomes robiniae

 Phellinus (Fomes) pini = 
Porodaedalea pini

 Fomitopsis (Polyporus) spraguei = 
Niveoporofomes spraguei 



The large print giveth,the 

small print taketh away

 Positive ID on any fungi you eat

 On trunk of living trees, “no” 
“poisonous” fungi
– On ground around trees all bets off

 People react to new proteins



Medicinal Fungi-Living Trees!
Maitake

Grifola frondosa 

Reishi

Ganoderma sessile



Medicinal Fungi 

Ganoderma applantum 

Artist Conk 



Medicinal Fungi
Chaga on Birch

Inonotus obliquus

Lion’s Mane On oak

Hericium erinaceus



Other Manuals and Online 
Resources
 Excellent 

mycological 
resources

 Online resources
– Mushroomexpert.com

– Gary Emberger
 messiah.edu

 Not very good on 
pathology

– Possibly wrong



Fungi Magazine $20 per year 



European Manuals 

• Good manuals!
• Not 

appropriate for 
use in North 
America 



Today’s Topic



Pathology of Decay Fungi 
. 

Obligate Saprophytes

 Can only attack 
dead wood

– Heartwood

– Damaged sapwood

Facultative Pathogens

 Can attack 

– Heartwood 

– Healthy Sapwood 

Dead or damaged also

– Cambium and bark 

 Canker agents

Shortle and Dudzik 2012



Obligate Saprophytes
 Location of decay is often 

very important 

 Relative to other defects

 Obligate saprophytes can 
be important and result in 
tree failures



Obligate Saprophytes
Do not have the ability to breach barrier zone or 
invade healthy sapwood 



Heartwood can occupy 
large volume of trunk area



Heart rot or obligate 
saprophytes can be important 
to tree stability 



Heartwood amount varies 
so potential impact also



Obligate saprophytes and 
Other Defects



 Increasing trunk diameter and decay 
at the same rate

 Amount of sound wood remains static

 Tree becomes more stable

0

500

1000

1500

2000

2500

16 18 20 22 24 26 28 30 32 34 36

Trunk Diameter

M
o

m
e

n
t 

o
f 

R
e

s
is

ta
n

c
e

MR= 
pi * D4-d4 
      32 * D 

           



Same Load Carrying Capacity
-Amount of Sound Wood Decreases

-Trunk Diameter Increases

Rinn, 2013



Heart Rot?

 Some decay fungi 
invade healthy 
sapwood

– Yet they are 
labeled heart rots

 Can breach barrier 
zone and reactions 
zones

 Facultative 
pathogens



Facultative Pathogens

Killing Bark and Cambium 
or a Canker Rot 

 Can break barrier and 
reaction zones

 Decay healthy sapwood 

Inonotus hispidus 



Are Heart Rot Fungi  
Pathogens?
Heart Rot

 Decay in the center of a 
tree (Boddy 2021)

– Without regard to 
pathogenicity of fungi present

 Basically a meaningless 
term 

– Mixed those fungi that only 
decay heartwood with those 
that invade healthy sapwood

 What about trees that don’t 
form true heartwood?



Pathogenicity?

Cerioporus squamosus 

Ischnoderma resinosum 

Pholiota 
species

Jim Maloney



Not All Decay Fungi Are Equal



Identification REALLY Matters



Pseudoinonotus dryadeus Ganoderma sessile Kretzschmaria 
      deusta

Negligence?

Russ Carlson Gary Raffel 

Trevor Hall



Identification 
Matters
 Diagnostic approach

– Decay Presentation 

 Biology

– Decay type

– Pathogenicity

 Long term prognosis

2012



Identification Matters

Grifola frondosa Pseudoinonotus 
dryadeus



Multiple Decay Infections

 Do not discount multiple 
infections

 Most decay fungi require 
two spore infections to 
sporulate

– Mating types



Know the ones you Know



Goal
 Facilitate 

identification and 
assessment of 
common wood 
decay fungi

Chris Sandstrom



The Ganoderma Trap
 Fungi that slightly 

resembles Ganoderma 
gets that name

 Ganoderma genus 
includes

– Annual and perennial fungi

– Pathogens and saprophytes

 Bracket of a wood decay 
fungus

– Tree has decay

– Fruiting releases spores

– Rest is context driven 



Significance of Conks 
 Type of decay

 Likely location of decay 

 Pathogenicity 

 Potential severity and progression 

 Potential need and type of advanced 
decay testing 

 Potential for adjacent trees to be 
affected 

 Potential impact on biological health 

 Need and type of follow up laboratory 

identification such as speciation 

 Edibility, medicinal uses, dyes, tinder, 

amadou 

Nevic Donnelly 



Identifying/Observing 



Spore Layer Observation 

Pores Teeth

Gills
Daedaliod (Maze-

Like)



Annual
Perennial



TreeRot.com 
Wood Decay Fungi of Living 
Trees
 Filters or Keys to ID 

decay fungi on 
living trees

 50+ Wood Decay 
Fungi

– Images

– Important 
information on each 
decay fungus



Annual, hardwood, 
upper trunk



Cerioporus squamosus 
2022



Hericium erinaceus



DNA Testing
 Research Associates 

Lab

– Houston, TX

– Vetdna.com

 PCR Realtime

– Fragments of DNA

 Request based 

– Have to know disease 
or pest

 Very small samples

 High potential for 
contamination 



What is the Identification 



Meripilus sumstinei         Bondarzewia berkeleyi 
    



The Big Five

 Must knows!

 Kretzschmaria deusta

 Pseudoinonotus 
dryadeus

 Ganoderma (lucidum) 
sessile

 Armillaria mellea

 Ganoderma applanatum

 Phaeolus schweinitzii



Ustulina 
 Kretzschmaria 

(Hypoxylon deustum) 

deusta 

Burnt Crust Fungus



Black, crumbly 
stromatic 
tissue





Buttress Root and 
Butt Rot   

Cambium 
Killer



Imperfect State
Asexual spore state





Asexual 
State

Decay is typically 
“advanced” when 
fruiting 



Perfect State





Soft Rot-Brittle Decay



Trevor Hall, Bartlett Tree Experts



Before and After
Silver maple 

Trevor Hall, Bartlett Tree Experts



Red Maple 

Trevor Hall, Bartlett Tree Experts



Sugar Maple



Wide Host Range

Red oak 
Linden 

Trevor Hall, Bartlett Tree Experts



Pignut 
Hickory



European Beech 



Kretzschmaria deusta on 
Hackberry a Disaster



Pecan



Will kill bark, cambium and 
sapwood, kill woundwood, 
penetrate Barrier and Reaction 
Zones

Sugar Maple 



Internal 
cavities are 
uncommon 

Sounding NOT 
useful 
for decay 
assessment





2011

2014



2016





2018



1# Kretzschmaria 
deusta

 Over 30 species of Kretzschmaria 

 Wide host Range but common on

– Beech, Maple, Linden, Hickory 

 Approach with care

– Trees may be extensively decayed

 Soft rot decay is similar in strength 
loss to brown rot

 Common on stumps



#2 Pseudoinonotus 
dryadeus  (Inonotus dryadeus)

Warted 
Polypore



Annual-July-October



On Roots or Very Base



Oaks are the primary host
Reported on Norway maple 
in Canada



Brackets can be very large
Up to 2 feet in diameter

Turn tan/cream 
to brown 
relatively quickly







Guttation





Guttation maybe 
absent 



Small pores, brown context



Crowns may show no 
symptoms





Crown may show few symptoms



P. dryadeus may produce mycelial 
growth on bark at end stages of decay



Multiple conks around 
base is trouble

Russ Carlson



Rus

Russ 
Carlson



Multiple conks mean trouble 
but one conk does not mean 
no trouble 



Single conk?



Root Testing for Decay is Highly 
Recommended 



Can be an aggressive decayer of  structural roots





Decay Progresses from 
bottom of roots up to top





Pseudoinonotus dryadeus

 You are on notice

 Should recommend root 
decay testing

 Decay usually minimal 
in the butt

 End stages it may move 
into the butt

 Crowns may be 
relatively health 
appearing 



Pseudoinontus 
dryadeus
 Mostly on oaks

 Root rot 
– Mostly restricted to roots

 Trees may show little outward 
symptoms of infection 
– Eventually may fail

 Must test for decay
– Difficult in roots



#3
Ganoderma 

(lucidum) sessile
<Reishi; Ling zi>
White Root and Butt Rot

Annual 

Likely a complex of species

Ganoderma curtsii- oaks



Honeylocust



Norway maple



Crabapple



Red and White Oaks 



Swamp white oak

 One year old 
conks 



Annual and Tough
Appearing in latter part of summer



    
Sept 21 Oct 10



On roots or Butt



Shiny, brick-colored top 
with white margin





Following Spring 







Kill Roots and may cause 
biological health decline 
and/or decay butt and roots

Ganoderma 
sessile



Most trees are probably 
removed before they fail



Ganoderma lucidum
Carya glabra



Silver maple 



Norway 
Maple



White Butt and Root Decay

Red oak 



Swamp White Oak

2014

2020



Decay may not progress 
much in to trunk 

Gary Raffel 







Ganoderma
sessile

Not!



Ganoderma curtsii
Decline of landscape oaks

Loyd, A. L, et al. 2017.  The laccate 

Ganoderma of the southeastern United 

States: A cosmopolitan and important genus 

of wood decay fungi. University of Florida. 

PP333. 6 pp. 



Ganoderma sessile
Reishi; Ling zi

 11 trees with conks

 .6% of trees with conks
– Sample projection 402 

trees

 Average SW/SR = .64

 SW/SR Range 0.24 to 1

 Decay often undetected in 
trunk! 



Ganoderma lucidum
Anti-Cancer properties



#3 
Ganoderma sessile
Reishi; Ling zi

 Can kill cambium and roots
– Associated with tree decline

 Need to test for decay

 Trees have increased chance for 
failure in the future

 Medicinal
– Lowers blood pressure; anti-inflamatory



Armillaria 
mellea

#4

•Honey mushroom,Shoestring root 

rot, Oak decay fungus

•White Root and butt rot



Armillaria mellea

• Morphologically similar 

appearing species of varying 

pathogenicity 

• Over 40 biological species 
• RNA testing to speciate

• Infertility testing in culture



Mushrooms appear in late August to October

Any Mushrooms appearing in spring and early 
summer are not A. mellea





Armillaria mellea

• Identifying Features-Mushrooms

1. Honey-colored caps
2. Cespitose clusters
3. Ring around the central stem
4. White spore print



Honey-colored caps

Not orange!



Cespitose or dense clusters
attached to roots 
-Not singe mushrooms!



Central Stem



Ring around stem 

Ring around 
the stem



White/Ivory spore 
print



Armillaria mellea

• Identifying Features-Mushrooms

1.  Honey-colored caps
2. Cespitose clusters
3. Ring around the central stem
4. White spore print



Armillaria mellea

 Other Identifying Features

 On Dying Trees

1. Rhizomorphs

2. Mycelial fans



Rhizomorphs-

not species 

specific



Rhizomorphs are flattened under bark 



Rhizomorphs
Round outside bark 



Mycelial Fans



Mycelial 
fans
Actively 
dying trees 
only 

Umass 



Killer of stressed trees

Most trees are probably removed before 
failure 



Armillaria will cause tree 
root failures



Under ground 
spread



Armillaria fungicide treatment
Expose infected area to air 



White, butt and root rot



Desarmillaria (Clitocybe) 
tabescens
“Ring less Armillaria”
 Appears to 

mostly kill 
cambium

 Usually 
associated with 
branch dieback

 Can progress 
rapidly

 No 
Rhizomorphs



Desarmillaria 
(Clitocybe/Armillaria) tabescens

“Ringless Armillaria”

Root killer and 
tree decline 



Armillaria
mellea

 Uncommon in true 
urban areas

 Very common where 
forest soils or forest 
edges were in the 
near past

 Fruiting is relatively 
rare on living trees

 Many urban look-
alikes aka fakers

Coprinus 
species



Jack O’Lantern 
Fungus



Pholiota species

Brown 
Spore 
Print



#4 Armillaria 
mellea

More important killer of stressed 

trees

– Also root and butt rot

 Infection centers 

Edible

Foxfire (bioluminescence)



FireFox



#5

Ganoderma applanatum
Artist’s Conk

White Rot
Stem, Butt and Buttress 

Root Rot



Very Wide Host Range

 Oaks

 Maples

 Virtually any 
hardwood



Perennial-very hard, large 
and woody





Perennial
3-5 years common, older 
possible



Produces annual pore layers



Can be rather large
1’ by 2’











# 5 
Ganoderma applanatum
 Presence usually mean extensive 

internal decay
– At least in the location of the conk

 Trees are often declining and decay is 
obvious

 Can spread by root contact

 Cause for immediate removal

 Future failure likely 



Phaeolus schwienitzii
Cow Pile Fungus

Brown cubical 
root and butt rot 

of conifers



Fruiting August - October

Sulfur yellow margin



Developing Conk







Cow Pile a.k.a Meadow Muffin 



Very soft and watery



Pore layer bruises black 
Angular pore openings



Brown Cubical Decay





Phaeolus schweinitzii

 Serious brown root and butt rot

 A must know on conifers

 Will fruit even in downtown urban 
areas



Niveoporfones 
(Fomitopsis) spraguei 

 Common on oaks

 Root and butt rotter

 Brown rot

 Appearing later summer



Fomitopsis spraguei 



Gray-white marbled top



Context like marble



Small pores



Stains slowly green!



Commonly Reported on Oak



Bondarzewia berkeleyi
Berkeley’s polypore

 Oak is the main host

 Very common

 Confused with Meripilus

 Root and butt rotter



July through October



Bondarzewia berkeleyi
Berkeley’s polypore

Largest of the Fleshy Fungi



White to Cream Top- Slightly Zonate





Large Pores



Drying Brown and not Black



Bondarzewia berkeleyi
• Root and butt rot

• Literature report hollow form in butt

• Test tree if on butt?



Porodaedalia pini
Fomes pini; Phellinus pini

 Most important trunk rot on pines

 Reported to cause more volume loss 
than any other single fungal species

 Perennial 



Porodaedalia pini
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