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Sudden oak death, Ft. Ross, Sonoma Co., Spring 2018



Why the concern - Phytophthoras in restoration plantings? .

1) Background. What is “Phytophthora”? Pathogen. Diseases.
. 

2) CA restoration Phytophthora problems - native plant nurseries
.

3) Phytophthoras in Native Habitats Work Group (www.calphytos.org) 
.

.

Key points… 
.

Phytophthora introductions are causing 

irreversible degradation of forests & wildlands.
.

- Prevention is key. 
.

How can AEP members help sustain habitat?  



Sudden oak death –

Phytophthora ramorum 

mortality on tanoak

(Notholithocarpus 

densiflorus)

USFS photos

In 2018 - 1.6 million dead 

trees on 106,000 acres



Pathways for Phytophthora movement. SOD pathogen.
1. From Santa Cruz nursery. 2. Big Sur hotel  3. Los Padres NF



Any project that plants nursery stock 

presents a risk for pathogen introduction!



What are Phytophthoras?

Chlamydospores

Zoospores

Photographs: Rizzo, UC Davis & Garbelotto, UC Berkeley



Sogin, Mitchell L. and Patterson, David J. 1995. Stramenopiles. 

BROWN 

ALGAE and 

DIATOMS



Phytophthora  cinnamomi  on oak in Southern Spain

Alder Phytophthora, Sweden

Phytophthora tree & plant-killers - worldwide



Port-Orford-Cedar Root Disease 

Phytophthora lateralis
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Phytophthora ramorum on tanoak near Brookings, OR



Manzanita – 9 species as P. ramorum hosts 

Credit: Latham, CDFA

Rainbow manzanita, Arctostaphylos rainbowenis 

Rare



Eastwood’s manzanita & Marin manzanita (rare plant)

Mt Tamalpais, Marin Co.
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Photos: CDFA, SFPUC

CA native plant nurseries & restoration areas 

- Pathogen pathways 



California Rare Plant Rank: 1B.1 (Rare, threatened, or 

endangered in CA and elsewhere). Federal – Endangered. 
Images: CALFLORA

Oenothera deltoides ssp howellii

Antioch Dunes Evening Primrose

800 plants 

throughout

its range  

Intercepted Phytophthora infection in a nursery

– on an endangered species 





The parent plant and clones have 

suffered significant dieback in the last 

two years due to a fungal pathogen that 

apparently had flourished following 

several years of above average rainfall.

Phytophthora pseudocryptogea



“The widespread planting 

…for coastal dune protection 

and restoration over decades 

suggest infested nursery 

stock as the primary 

pathway of Phytophthora

spp. to the National Park of 

La Maddalena.” 

Italy, Sardinia



Photos: Phytosphere Research

Restoration plantings & hitchhiking Phytophthoras



2014 



mugwort 

Santolina

Phytophthora tentaculata



Large-scale         

plantings 

Stubborn 

problems



Rooney-Latham, S., Blomquist, C.L., Kosta, K.L., and others. 2019. Phytophthora species are common on nursery stock 

grown for restoration and revegetation purposes in California. Plant Disease. https://doi.org/10.1094/PDIS-01-18-0167-RE 

Phytophthora species were 

detected from 77% of the  

CA native plant nurseries –

on 22 host families. 

“These findings document the widespread 

occurrence of Phytophthora spp. in native plant 

nurseries and highlight the potential risks 

associated with outplanting infested nursery-grown 

stock into residential gardens and wildlands.”



Photos: Phytosphere Research, CALFLORA

P. cinnamomi 

on Ione manzanita

- unknown origin

Rare & 

endangered

plant



P. cinnamomi on pallid manzanita, 

Arctostaphylos pallida

- East Bay Regional Parks District 

Endangered

plant

Photos: Phytosphere Research, CALFLORA



Phytophthora cactorum

Endemic to Santa Clara County. 

200,000 individuals in 3 occurrences.

Endangered species – Ceanothus ferrisiae

- Coyote ceanothus, California lilac

Photos: J. Hillman, SCVWD; Phytosphere Research



WIFDWCSedona

Phytophthora Species in Restoration Plantings 

and Nursery Stock on the Angeles NF

Katie VinZant, U.S. Forest Service, ANF

Susan Frankel, U.S. Forest Service, PSW

Ted Swiecki, Phytosphere Research



Phytophthora in restoration sites – featured in California Agriculture  

Frankel, S., Alexander, J., Benner, D., & Shor, A. 2018. Coordinated response to inadvertent 

introduction of pathogens to California restoration areas. California Agriculture. 72(4): 205-207.

Fall 2018 issue





Response to Phytophthora detections in restoration sites 

San Francisco Water Department (SFPUC)

Photos: McKee & Company Electric, East Bay Times



Fighting back  - Presidio Trust, Golden Gate NRA 



Phytophthoras in Native Habitats Work Group

www.calphytos.org or 

www.suddenoakdeath.org



California Oak Mortality Task Force 

www.suddenoakdeath.org



Please join us…  Healthy Plants in a World with Phytophthora 

7th Sudden Oak Death Science & Management Symposium

June 25 - 27, 2019.  Golden Gate Club, The Presidio.
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For info on sudden oak death: www.suddenoakdeath.org.

For Phytophthoras on native plants: www.calphytos.org.


