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Role of Fungi in PNW Forests

Cephalanthera austiniae

Orobanche uniflora var. purpurea
parasitizing Sedum spathulifolium

Monotropa uniflora

Evaluation

• Received written evaluation from Profs. Hinckley and 
Olmstead
– Their independent comments
– Their combined comments
– Anonymous student comments
– Profs. comments on the student comments

• Large class with a wide variety of backgrounds and 
objectives
– Changes to information presentation and style 
– Offer more time for discussion of any nature

Pathogenic Fungi

• Pathogen theory
• What are the pathogenic fungi?
• How do they shape plant communities?

– At small scales (order of 10 m)
– At larger scales (order of 100 m to 1000 m)

• How prevalent are they?
• Pathogens: one example of a process 

increasing variation in stand development

Some Pathogen Theory

• Janzen-Connell (1970/1971): Host-specific, 
distance-dependent and/or density-dependant 
predators, herbivores or pathogens maintain 
(tropical) tree diversity

• Red Queen Hypothesis (Van Valen 1973)
– Plants and their pathogens (predators) co-evolve 
– Continued evolution is necessary to preserve fitness 

relative to ecosystems which are also evolving

Lewis Carroll, Through the Looking Glass. The Red Queen said, "It takes all the 
running you can do, to keep in the same place." 

Van Valen, L. 1973. A new evolutionary law". Evolutionary Theory 1:1-30. 

Koch’s Postulates

Four factors needed to confirm pathogen

• Observe consistent association of 
pathogen with disease

• Isolate pathogen from diseased tissue
• Inoculate pathogen into healthy host and 

reproduce symptoms
• Reisolate pathogen from inoculated host 

Koch and Loeffler 1884, Koch 1890

Role of Fungi in PNW Forests
Decomposition
Fungi are the most important group of decomposers

Diseases
Native Pathogens

Root rots (Most PNW conifers) 
Armillaria ostoyae
Phellinus weirii
Heterobasidion annosum

Rusts Endocronartium harknessii

Introduced Pathogens
Root rot: (Phytophthera lateralis)
Rust: (Cronartium ribicola) (5-needle pines, widespread)
Wilt: (Ophiostoma ulmi)

Fungal pathogens are large and persistent determinants of forest
community composition at local and landscape scale
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