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Introduction  

P. ramorum background:
• Oomycete pathogen (water mold)
• Causal agent of Sudden Oak Death (SOD)
• Exotic introduction to the U.S. mid 1990’s

• Wide distribution in California 
• In Oregon, range is restricted to Curry County 
• 42.8 million disease-killed trees in CA & OR by 2019 

(Cobb, Richard C., et al. 2020)
• Four clonal lineages:

• NA1, NA2, EU1, EU2
• Generalist pathogen: 

• Can infect over 130 species of plants 
• In Oregon primary host is tanoak 

Map curtesy of: Oregon Dept. Forestry, Maggie Kelly Lab, UC Berkeley 
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Materials & Methods

Isolate Selection:
• Isolates collected by Oregon Department of 

Forestry from the NA1 & EU1 epidemic area in 
Curry County 

• Isolates collected by Oregon Department of 
Forestry from the NA1 & EU1 epidemic area in 
Curry County 

• NA1 collected 2001-2005
• EU1 collected 2015-2019
• Lineages geographically separated NA1

EU1
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Materials & Methods

Isolate Selection:
• 300 fully-sequenced isolates (EU1 & NA1) from 

the first five years of the Oregon SOD outbreaks
• SNP data used to generate BUSCO neighbor 

joining trees for each lineage
• Highly represented clades considered ‘common’ 

(abundant)
• Less represented clades considered ‘rare’ (less-

abundant)
• 40 isolates selected (10 common & 10 rare for 

each lineage)
• Common isolates selected randomly, rare isolates 

selected by greatest genetic distance 

NA1

EU1



Isolate Growth Measurements:
• Plate isolates on artificial growth media 
• Growth expansion tracked along 4 perpendicular radii 

• Edge of growth marked on day 2, day 5, day 8 
• Measurements used to calculate:

• Growth rate (mm/day) 
• Final area of growth (mm2)

Day 8

Day 5

Day 2

Materials & Methods
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Lesion Measurements:
• Inoculated leaves scanned for lesion 

measuring, post sporangia capture
• Leaf & lesion area quantified using APS 

ASSESS 2.0 software
• Measurements used to calculate 

proportion of leaf-lesion area

Materials & Methods
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SOD Disease management:
• Local eradication of infected tanoak 

trees
• Aerial surveys for detection of 

infected trees
• Treatment buffers established 
• ‘Hack-and-squirt’ herbicide 

application of all tanoaks within the 
treatment boundaries

• Felling and burning of all tanoaks 
within treatment boundaries 
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Eradication effectiveness:
• ‘Hack-and-squirt’ plus felling and burning is effective at 

reducing infection prevalence (Hansen, 2008; Daniels, 2021)
• The effectiveness of ‘hack-and-squirt’ as a stand alone 

treatment is unknown

Epidemiology in Oregon:
• Reliance on regional weather data 
• Microenvironmental differences unknown 
• There is a need to further characterize local environmental 

optimums for sporulation and disease spread



Materials & Methods



Materials & Methods



Materials & Methods



Results  

Pe
rc

en
t p

os
iti

ve
 le

af
 b

ai
ts

, a
ll 

lo
ca

tio
ns

 

Treatment Nov. 16th & 17th

Fall Winter Spring Summer



China Creek

Elk Creek

North Hogan Hole

Pe
rc

en
t p

os
iti

ve
 le

af
 b

ai
ts

 

p = 0.77

p = 0.0007 *

p = 0.028 *

Results  

Fall Winter Spring Summer



Fall

Pe
rc

en
t p

os
iti

ve
 le

af
 b

ai
ts

 

China Creek p = 0.36

Elk Creek p = 0.0019*

North Hogan Hole p = 0.060

Spring SummerWinterFall

Leaf WetnessResults  
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Fall Spring Summer

North Hogan Hole p = 0.74

Winter

p = 0.85Elk Creek

China Creek p = 0.30
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Mean Rain

China Creek p = 0.011*

Elk Creek p = 0.75
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Thank you!
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