
Biotic disturbance agent diagnosis 



Steps required in diagnosis 

Stand level symptoms 
•  Observe patterns at the stand level 
•  Some patterns are indicative of disturbance 

Tree level symptoms 
•  Look at stems, roots, branches, leaves 
•  Observe abnormalities   

Signs 
•  Look for pathogen, insect   
•  Absence vs presence of signs 



Biotic disturbance agent diagnosis 



Disease symptoms example: 
Armillaria root disease 

Stand level symptoms 
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Disease symptoms example: 
Armillaria root disease 

Tree level symptoms 
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Signs of the disease 

Sign: When you see the pathogen  

“Rhizomorphs (thick fungal threads)  of Armillaria mellea” Lairich Rig. CC BY-SA 2.0.  
http://www.geograph.org.uk/photo/933530 



Insect symptoms example: hemlock looper 
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Insect symptoms example: hemlock looper 
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Signs of the insect: hemlock looper 
Visible insects or diagnostic indications of their presence 
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Stand level symptoms 
– Stand openings 
– Thin crowns, loss of apical 

growth, defoliation/discolored 
foliage, dead tops 

– Species shifts 
•  Increase in deciduous, shade-

intolerant species 
– Mortality centers 

•  Dead trees surrounded by 
stressed trees 

•  Windthrows 



Tree level symptoms 
Resinosis 
•  Production of resin in response 

to a stress or pathogen/insect 
attack (‘pitching’) 

•  Active tree defense to 
pathogen, insect, injury 

 

Chlorosis 
•  Change in leaf color (pale 

green  yellow) caused by a 
loss of leaf tissue, or reduction 
in the production of chlorophyll 

•  Nutrient deficiency, root 
diseases/insects, viruses 



Tree level symptoms 
Necrosis 
•  Death of tissue often 

caused  by toxins 
produced by fungi 

•  Foliar disease, blights, 
cankers 

 

Hypertrophy 
•  Increase in size of organ or tissues 
•  Parasitic higher plants such as dwarf 

mistletoes, rusts 
•  Galling insects (feeding inside altered 

plant structures) 
Sudden Oak Death Witches brooms by Dwarf Mistletoe 

Galls by Cooleys spruce gall adelgid 



Golden rules for good diagnosis 

•  Observe more than one sample 
–  Look for patterns, consistency 

•  Observe the site, look for characteristics that 
could give clues 
–  e.g. logging, stumps, road-sides 

•  Timing is everything! 
–  Observe symptoms soon after on-set of disease/

insect infestation 
–  Signs: rusts in spring, root disease in fall 
–  Insect life stages change throughout summer (e.g. 

larvae, pupae, adults); inactive in all other seasons 



Diagnosis: signs vs symptoms 
•  Signs 

– Visible (macro or micro) evidence of the agent itself 
•  Pathogens: usually reproductive structures 
•  Insects: usually feeding stages (e.g. larvae) 

•  Symptoms 
– Abnormal host conditions resulting from the attack by 

the pathogen/insect (e.g. resinosis, chlorosis, 
necrosis, hypertrophy, brooming, galls) 

– Tree level or stand level 



Signs of the pathogen 

Rhizomorphs of Armillaria Spores of western gall rust 



Some insect signs when animals are absent 
(e.g. diagnostic indications of their presence) 

Ambrosia beetle galleries 

Douglas-fir beetle galleries 

Wood wasp exit holes 

Tussock moth webbing 

Turpentine beetle pitch tubes 

Shepherd’s crook caused 
by the white pine weevil 



Infestation vs infection 
Pathogens infect Insects infest 



Pathogens and diseases 

•  Pathogen 
– organism able to cause disease 

•  Disease:  
– chronic or lethal malfunctioning of one or 

more parts of a plant resulting from invasion 
by foreign organisms or from unusual 
environmental conditions 

–  results in reduced growth, malformation, loss 
of quality, or death 

•  Pathogen is the cause, disease is the 
outcome 



Proof of pathogenicity 

• Seedlings growing in Montana-
produced peat moss, showing 
several tall healthy plants and 
many stunted diseased plants.  

Diseased (left) and healthy 
(right) seedlings. Note the lack 
of fine roots on the diseased 
seedling.  



Proof of pathogenicity 
•  Sets of rules to determine the causal agent of a disease 

–  Pathogen must be present whenever the disease appears 
–  Pathogen must be isolated from infected host 
–  Pathogen must be inoculated on healthy plant of the same 

species to reproduce the typical symptoms 
–  Pathogen must be re-isolated from the inoculated plants   

•  But… 
–  In many instances, this is not possible: obligate parasites 
–  Environment is usually an important component of disease 
–  Disease complexes almost impossible to reproduce 
–  Diseases vectored by insects 

Koch’s postulates, proposed by Robert Koch (1843-1901) 


