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No Inspection Standards!

No Action Thresholds or

or Limits!
No Predictive Ability!  



Decay Assessment
In Many Different 
Work Contexts

• Tree Inventory

• Risk Assessment

• Sales Calls

• Customer Service Visits

• Working Arborist

• Municipal Arborist

• Utility Arborist



Decay Severity 

All Trees All Cities
58% with decay
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Decay Incidence by DBH



Decay Severity by Diameter 
t/R = 0.3 or less
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Decay can be severe in 
smaller diameter stems



Your Role 
1.Identify decay presence 
2.Make initial assessment 

of severity
3.  If needed, notify client 

in writing of need for 
action or additional 
evaluation

4.Monitor/Test/Remediate
-As contracted for

5. Notify climber of risk 
potential if present
 a. This is a “different” 
assessment than environmental 
failure



BMP Tree Risk 
Assessment 2023

 “There is no 
industry-standardized 
process for tree 
inspection” page viii



Decay in Urban Trees 
Defect or just a Common 

Condition?
 Condition or condition 

of concern?

 Maybe we are 
inaccurately 
representing this?

– Only a defect in rare 
cases

 Cholesterol in humans 



Three Levels of Assessment
Based on a Scope of Work!

Municipality or Company Policy? 

1. Limited Visual

2. Basic 

3. Advanced 



Process

 ANSI –Risk

 BMP Risk

 TRAQ



Categorize Likelihood of Failure 

Within a specified time period

No Process!

No Thresholds!

~No Predictive 

Ability! 



Likelihood of Failure
Within Inspection Period
 

1. Failure potential
• Imminent-Failure without 

additional load
• No time frame

• Probable-may be expected 
under “normal” weather 
conditions

• Possible –unlikely under 
normal weather conditions 

• Improbable-may not fail in 
severe weather



Imminent- failure has started or may 
occur without additional load or 
under normal conditions
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Failure Most Common 
when Leaves are on Trees



A Common 
Sense Approach 

 Identification of decay 
indicators 
(signs/symptoms)

 How to do basic 
testing

 Advanced methods



 Step 1
– Establish decay 
Presence/severity 

 Step 2 “Basic”
– Severity

 Step 3 “Advanced”
– Severity

 

Prognosis 





Decay Presence
Decay Indicators

 Identified in the ISA 
Tree Risk BMP 

 Usually require 
additional inspection* 

 Not all are created equal



Positive or Definitive Indicators
Missing or Decayed Wood 

 Internal and External 
Cavities

– Nesting holes

 Conks/brackets/mushrooms

 Visual evidence

 Carpenter ants/pilings



Positive or Definitive Indicators  

 Fungal fruiting structures 
(Conks, Brackets, 
Mushrooms)

 Cavities

 Visual Evidence 

– (Not in BMP)

 Carpenter ants  

Confirm decay is present
Significant legal implications
Policy for Inspection?



Positive Indicators
 SW/SR averaged 0.60

Does NOT mean Removal
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External Cavities
Size Does Not Matter!

Identify Decay as Present



Single or Few Large Conks
“Heart Rot” 

 Some can decay 
healthy sapwood

 Some can kill bark 
and cambium

 Conks on butt may 
indicate buttress root 
rot



Heart rot- decay in the 
center of a stem (positional)

 No reference to 
presence of 
heartwood

 Pathogenicity of 
the fungus

 Decay of 
sapwood or not

 Meaningless term 



Root Decay Fungi 
 Some decay heartwood in roots

 Others kill and decay roots 



Some Root Decay Fungi will 
primarily be in Roots!



Structural Root Decay 
Bottom to Top of Root



Structural Root Rot
 Same tree below



Fruiting on Roots is Problematic



Sapwood or Sap Rot Fruiting
Multiple Small Fruiting Bodies
 



Sap Rot-Living Trees/Branches
-Dead Bark and Cambium
-Decay Progressing Outside In



Sap rots
 Many sap rot fungi can kill 

bark and cambium once 
established in wound

– Canker fungi 

 Can decay dead sapwood 
rapidly 



Mode of Action is What is Critical 



Sap Rot Importance
Stem Strength Loss



Effect is lower in larger stems
3 inches of sap rot 

16-inch Stem   8-Inch Stem  

75% SL    98% SL 

Frank Rinn 2025



Ash Dilemma



UMN Research-Fungi from 
EAB Galleries  

 Four Groups of 
Fungi 

– Sapwood decayers+

 Trametes versicolor

– Canker fungi

 Cytospora

 Botryosphaeria

– Entomopathogenic 

– Mold fungi  



EAB- Sapwood Decay starts 
when tree is still alive

 EAB galleries 

Woodpecker 
damage



Trametes versicolor

Turkey Tail



EAB- Sapwood Decay starts 
when tree is still alive

 Decay often  
progresses 
most rapidly in 
roots 

 Ash will fail 
anywhere after 
death



Sap Rot Can Progress 
Quickly-Dead Trees

Sap Rot will Proceed 
Quickly near the Ground



Risk Assessment Before 
Climbing

 20% Crown 
loss in ash

 No Climbing 
(L. Purcell; 
PU Survey)



Sap Rot
Assessment

Safest=Assume 
the stem is 
completely 
decayed

• Non-Negotiable Removal



Sap Rot 
Fruiting can be absent!



Bark May be Intact!



Living Branches



Sap rot  and 
Lightning Strikes



Case Hardening 



Case Hardening - Pellicle

Zone 
lines 



Pseudosclerotial plates
aka external zone lines



Zone Lines identify decayed wood 
even in incipient stages

 Armillaria 

 Kretzschmaria

 Pseudoinonotus 

Other white rots  



chrisluleyphd.com



Positive Indicator of Decay

Carpenter 
Ants Nesting 

Sawdust at 
tree base





Positive Indicators
 Visual Evidence



Positive or Definitive 
Indicators  

 Fungal fruiting structures

 Cavities

 Visual Evidence (Not in BMP)

 Carpenter ants  

Decay is present and have 
Significant legal implications if present 



Potential 
Indicators of Decay

 Two Types of Indicators

1. Potential-decay might be 
present



Potential Indicators
 

1. Old wounds 2. Tree reaction to 

internal decay 
(Response or adaptive 
growth)



Potential Indicator of Decay
Response or Adaptive Growth

 Response or Adaptive growth 

– Tree is reacting to decay or  
mechanical stress on 
marginal fibers

– Wood quantity and quality 

Bulges
Response Growth



Torpedo Bat



Seldom Show Adaptive Growth 
to Brown and Soft Rot



Conifers-Response growth 
(bulges) seems rare

Most decay 
fungi in 
conifers are 
brown rots



Potential Indicators
Bottle Butt



Response Growth 

 Wood in Response 
Growth is different 
than normal 
sapwood

– Some indication it 
is stronger

 Response growth 
is both positive 
and negative



Response or Adaptive Growth 
Tree Body Language 

 Make the biological-
mechanical 
connection

 Response growth 

– Tree is reacting to 
decay or other 
mechanical stress



Phloem Exposure





Step 2. Decay Severity 
Sounding Basic Assessment 

 Sounding Mallet 

– Rapid test of 
decay indicators

– 58% with decay



Sounding 
Tools

– 12 oz Plastic 
Mallet

 Preferred

– Hammer will 
cause damage 
on thin barked 
trees



Vibration Pattern or Sound Wave
Long Duration Low Frequency

1.  Pulse Duration

2. Rise Time

3. Impulse Duration

4. Amplitude Mean

5. Amplitude Std Dev

6. Amplitude Skew

7. Amplitude Kurtosis

8. Shape Mean

9. Shape Std Dev

10. Shape Skew

11. Shape Kurtosis







Sounding not Useful 
Sap Rot Decay 



Step 2. Probing



Step 2. Probing

 Inserting a 
sharpened metal 
probe into cavities 
or other areas 
suspected to have 
decay
Can be quantitative 

to some degree



Dig (aka) Probe into 
Sapwood Decay



Sap Rot Assessment 

 Use a sharp tool 
and pick to reach 
solid wood





 Step 1
– Establish decay 
Presence/severity 

 Step 2 “Basic”
– Severity

 Step 3 “Advanced”
– Severity

 

Prognosis 



Change in Decay Relative to 
Diameter Over Time - Prognosis

Two Factors- Measurements?

1. Diameter growth 
2. Decay 

advancement
• Towards bark!

3. Time 



Biology Trumps 
BioMechanics
1. Even LARGE amounts of decay do not 

threaten tree stability or biological health

– Up to 80% of their radius
 Greater amounts if the load is reduced?

2. Ultimately what predicts failure 

likelihood
– Biological health

 Tree diameter growth rate (Secondary)

 Tree internal response to decay

– Decay fungus/host interaction



Biology Trumps BioMechanics
1. Stability of Barrier and Reaction Zones
2. Change in Decay Relative to Diameter

No Problem

Problem



Most Failures occur when 
“Tipping point” is reached 

 Massive amounts of decay 



Biological Health 
Barrier and Reaction Zone Strength

Diameter Growth 

Importance of Plant Health Care



Basic Concept
 Symplastic health is 

not an indicator of 
apoplastic health 

 Translation-a tree can 
have a very healthy 
canopy and be very 
decayed

 Common 
Misconception
 Wye Oak

 See you in court



Root Decay
 May produce No crown symptoms!

Apoplast-Symplast Relationship

Grifola frondosa



Decay often has minimal 
impact on Biological Health



Tipping Point
How is decay progressing 

relative to Diameter Increase?



Presence/Absence of Response 
Growth -Woundwood 



Decay Management
CODIT and Wound Closure are 
supported by Biological Health

Absence of Woundwood





Diagnostics
Absence of WW



Point of no 
return



 Step 1
– Establish decay 
Presence/severity 

 Step 2 “Basic”
– Severity

 Step 3 “Advanced”
– Severity

 



Advanced Methods Level 3
 Point Drilling

– Handheld drilling 
and resistance 
drilling

– Increment borer

 Tomography

– Trunk testing

– Root -ArboRadix

 Tree Radar

– Trunk 

– GPR

 Root Crown 
Excavation 

 Static Pull Testing 

 Wind Load Analysis

 In situ motion 
sensor 



Advanced Testing 
Establish a baseline to 
determine progression 
 Even if moderate or low amounts of 

decay

 One data point not often helpful 



Biology Trumps BioMechanics
1. Stability of Barrier and Reaction Zones
2. Change in Decay Relative to Diameter

No Problem

Problem



Fruiting on Roots is Problematic



Nothing from Industry



Potential types of “root rots”

1. Root Cambial Killers

2. Cambial Killers and Structural Decay 

 Killing bark and cambium

 Decay woody roots/butts

3. Root and/or Butt Decay

 Structural decay (heart rot type) 

4. Feeder/woody root (non-structural) 
issues

 Disease, Soil, or Site related causes 



Cambial Killers (Woody Roots)
-Primarily kill bark and cambium
-May ‘not’ cause structural decay

 Usually expressed 
initially as acute and 
then progressive 
biological health 
deterioration

 Phytophthora sp.

 Desarmillaria 
caespitosa



Phytophthora sp.
“Plant Destroyer”

Water Molds
 



Phytophthora sp.
Killing Bark and Cambium



Cracking and Bleeding



Bark and Cambium Death



Bark and Cambium Death
Tree Decline- Red oak



Previous Cambial Damage





Root Collar Exam!



Phytophthora sp. 

2007

Pocket diagnostics



Phytophthora sp.
Killing Bark and Cambium



Secondary Wood Decay

2014

2007



Expose Structural Roots 



Root Collar Exam!



Drill Exposed Roots





Root Decay or Cutting
Cut 2/6 = 1/3

1

2
4

3

6
5



Root Decay-Root Failure
High Winds (Smiley et al 1998)

 HIGH (Possible) RISK 

– Decay or cutting of 
more than 1/3 of 
structural roots

 SERIOUS (Probable) 
Risk 

– Decay or cutting 1/2 
roots or more of roots



Structural Root System v.
Adventitious Root System





Presence/Absence of Roots
GPR Tree Radar
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ArborTom
Tomography
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