
How to use this slide set

• This is a slide set for educators on Phytophthora ramorum. 
Slides can be used individually or grouped with other topics. 

• To ensure content is up to date, review and update 
distribution maps

• There may be text in the notes section to support what is 
presented on the slide or provided as a reference for the 
source of the material. Links for more information are 
included at the end of the presentation. 

• Please credit this presentation or any slides used as: First 
Detector educator slides: Phytophthora ramorum

• Delete this slide



Sudden oak death (SOD) 
& ramorum blight
Phytophthora ramorum



Presentation outline 

• Introduction
• Potential impact
• Biology
• How it spreads
• Host plants
• Symptoms & signs
• Scouting guide
• Reporting
• Resources

Joseph OBrien, USDA Forest Service, Bugwood.org 



Phytophthora ramorum 
introduction

Phytophthora ramorum is 
an invasive pathogen that 
causes two different 
diseases in a broad list of 
host plants.
Sudden oak death (SOD) 
refers to the plant disease 
epidemic that has killed 
millions of oaks and 
tanoaks in California. 

Bruce Moltzan, USDA Forest Service, Bugwood.org 



P. ramorum 
introduction, cont.

Ramorum blight* is also 
caused by P. ramorum but 
this disease does not 
typically kill the host. 
This form of the disease 
may go by other common 
names including

Joseph OBrien, USDA Forest Service, Bugwood.org 



P. ramorum 
introduction, cont.
P. ramorum is considered 
invasive because of the 
significant environmental 
and economic impacts it has 
caused. 
Many native Phytophthora
species in US that do not 
cause significant disease.
The native range of the 
pathogen is not known. 

Joseph OBrien, USDA Forest Service, Bugwood.org 



P. ramorum—impact 

Sudden oak death (SOD) is 
the name of the plant 
disease epidemic on the 
West Coast that has killed 
millions of oaks and 
tanoaks since mid 1990s.
The rapid spread of SOD 
and lack of resistant hosts 
suggest it has not 
coevolved with plants 
native to the western US.  

Countless trees in California have been felled by sudden oak death. 
Photo David Rizzo, UC Davis



P. ramorum—impact 

Considered invasive to 
North America because it 
has negative ecological and 
economic consequences. 

Aerial view of forest of trees blighted with sudden oak death. 
Photo David Rizzo, UC Davis



Biology

Phytophthoras belong to a 
group called oomycetes or 
water molds. Oomycetes are 
similar to fungi but are more 
closely related to algae.

Oomycetes are water loving!

• Require moist conditions to 
produce infectious spores

• Some spores swim through 
water to find and infect 
susceptible hosts

Asexual spores in culture (top) and chlamydospores and growth habit of mycelium in 
culture (bottom). Photos by Sandra Jensen, Cornell University, Bugwood.org



Biology, cont…

• Not all Phytophthora 
species are the same

• Several well known
destructive species 
including Phytophthora 
infestans, the pathogen 
that caused the Irish 
potato famine

• As well as many native 
and endemic species that 
do not kill plants

Asexual spores in culture (top) and chlamydospores and growth habit of mycelium in 
culture (bottom). Photos by Sandra Jensen, Cornell University, Bugwood.org



History and 
distribution
• First detected: mid 1990s 

in Europe and California
• Method of introduction 

unknown—possibly 
nursery trade?

• Current Distribution:
o Europe
o Forests of CA and OR
o Nurseries of CA, OR, WA, BC

Map of confirmed counties with SOD caused by Phytophthora ramorum in 
Northern California. Date 10-01-2018

Presenter
Presentation Notes
To update this map or search other maps visit https://www.suddenoakdeath.org/maps-media/maps/ 



How does it spread? 

Spores land on host and under right conditions 
(wet and cool) will germinate and infect 
susceptible plants.

P. ramorum spores can be spread through 
• Natural means: rain splash, wind-driven rain and air 

currents
• Human activity: moving infected plants to new sites, 

irrigating with water containing spores, in mud on 
tires, boots, etc. 



Hosts

According to USDA, more than 150 plant species can be infected 
by P. ramorum or facilitate its spread. 

• Few hosts are killed by P. ramorum (but very significant for 
those it does kill, like some oak and tanoak species)

• For many hosts, disease symptoms are minimal and infection
is non-lethal

• Non-lethal infections are key to pathogen transmission

Presenter
Presentation Notes
For an up to date host list visit: https://www.aphis.usda.gov/aphis/ourfocus/planthealth/plant-pest-and-disease-programs/pests-and-diseases/phytophthora-ramorum/sod



Hosts, cont…

• Lithocarpus densiflorus 
(formerly Notholithocarpus 
densiflorus), tanoak

• Many Quercus spp., oaks 
including coast live oak, 
canyon live oak, California 
black oak, Shreve’s oak

• Umbellularia californica, 
California bay laurel

Tanoak (top) and coast live oak (bottom) photos by Joseph OBrien, USDA Forest 
Service, Bugwood.org 



Popular landscape 
hosts
• Camellia spp., camellia, all 

species, hybrids and cultivars
• Kalmia spp., mountain laurel, all 

species, hybrids and cultivars
• Pieris spp., Andromeda, all 

species, hybrids and cultivars
• Rhododendron spp. (including 

azaleas), all species, hybrids and 
cultivars

• Viburnum spp., viburnum, all 
species, hybrids and cultivars

Camellia (top) by Santiago MC, flickr and Rhododendron (bottom) by A. Barra, 
Wikimedia commons



Signs & symptoms
Phytophthora ramorum



What to look for in 
the field
• P. ramorum causes two 

different diseases 
depending on the host: 
Sudden oak death and 
ramorum blight

• Each disease produces a 
distinct set of symptoms

• Molecular testing by a 
certified lab is required 
for diagnosis

Symptoms on coast live oak (top) and rhododendron (bottom) by Joseph OBrien, 
USDA Forest Service, Bugwood.org 



Symptoms: trunk
and canopy
SOD produces trunk symptoms 
as well as symptoms that will 
appear in the canopy.
• Bleeding cankers with dark 

red-brown liquid oozing from 
bark

• Under bark, dark brown to 
red patch surrounded by a 
sharp black outline

• These symptoms are common 
in tanoak and oaks.

Bleeding canker (top) and canker with bark removed showing demarcation lines and 
zoning (bottom) photos by Joseph OBrien, USDA Forest Service, Bugwood.org 



Symptoms: trunk
and canopy, cont…
Cankers can spread and 
girdle the trunk, blocking the 
flow of nutrients. This 
produces flagging symptoms 
that will be evident in the 
canopy and will eventually 
kill the tree.
• Flagging
• Tree death

Photos Joseph OBrien, USDA Forest Service, Bugwood.org 



Symptoms: foliar 
and shoot dieback
Tanoak, a primary host for 
SOD, is known to produce 
symptoms evident on foliage 
and twigs.  
In tanoak specifically look for 
• Mid-vein necrosis on leaves
• Twig wilting and necrosis 

known as shepherd’s crook

Mid-vein necrosis on tanoak (top) by John Bienapfl, UC Davis and shepherd’s crook 
(bottom) on tanoak, Joseph O’Brien, US-FS, bugwood.org



Symptoms: foliar
(ramorum blight, RB) 
With the exception of tanoak, 
foliar and shoot dieback is 
typically associated with 
ramorum blight (RB)*. 

• Infested leaves have a water-
soaked appearance

• Spots typically form where 
water remains on leaves – at 
tips and along margins

• Leaf spots have diffuse black 
margins at the edge 

Photos Joseph OBrien, USDA Forest Service, Bugwood.org 



Symptoms: shoot 
dieback (RB) 
Shoot symptoms associated 
on hosts that develop RB 
include: 
• Wilting
• Death of terminal shoots 

(shoot dieback)
• Leaf drop

Twig dieback on dwarf English laurel (top) by Cindy Cooper, Washington State Department of 
Agriculture and on Douglas-fir (bottom) Joseph OBrien, US-FS, Bugwood.org 



  

(Clockwise from top left) Pieris, Cheryl Blomquist, CDFA; Rhododendron, Margery Daughtrey, Cornell; Viburnum, Cheryl 
Blomquist, CDFA; and Camellia, Jeffrey W. Lotz, Florida Department of Agriculture and Consumer Services, Bugwood.org 



Phytophthora ramorum look alikes

• Other pathogens, including other Phytophthora species
• Low temperatures or sunburn
• Abiotic root rot
• Mechanical damage
• Pests
• Chemical injury like fertilizer burn
• Rhododendrons generally look suspect!
• Other leafspots/blights



Diagnosing 
P. ramorum
• Even for the experts, 

visual symptom are not 
enough

• To confirm the presence 
of P. ramorum, send 
sample to a certified 
laboratory for testing

• To find a certified lab 
visit www.npdn.org

Photo Rachel McCarthy, Cornell University, Bugwood.org

http://www.npdn.org/


P. ramorum — reporting with EDDMapS

NOTE: P. ramorum is a quarantine pest. All suspect reports are 
verified by officials with USDA or your state regulatory agency.

There are different ways to report pests. Our suggested 
methods are outlined on the First Detector report a pest page. 

When reporting with the FD EDDMapS form, you can trust that 
the appropriate federal and state regulatory officials will 
receive your report. Access the FD EDDMapS form at 

www.firstdetector.org/report-form

https://www.firstdetector.org/report-pest
https://www.firstdetector.org/report-form


P. ramorum — more information and partner links 

Links below as well as suggested links for more 
information are available at our First Detector SOD page.

Images: IPM images

Regulatory information
USDA resources including state quarantine information

Maps and distribution:
California oak mortality taskforce

https://www.firstdetector.org/sudden-oak-death
https://www.ipmimages.org/browse/subthumb.cfm?sub=4603
https://www.aphis.usda.gov/aphis/ourfocus/planthealth/plant-pest-and-disease-programs/pests-and-diseases/phytophthora-ramorum/ct_resources
https://www.suddenoakdeath.org/maps-media/maps/


Presentation credits 

Cite this presentation or individual slides as:

First Detector educator slides: Phytophthora ramorum
If you use photos from this presentation please credit 
the photographer as indicated on each slide.

Presentation compiled by 
Rachel McCarthy, Plant Pathology and Plant Microbe-
Biology Section, School of Integrative Plant Sciences, 
Cornell University
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