Phytophthora species in California
restoration sites and wildlands:
ecology, distribution, dispersal;
management.
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Plant nurseries provide nearly optimal conditions for ,
Phytophthora diseases
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origin

=|Phytophthoracactorum | Cercocarpus betuloides, Salvia mellifera  nursery
———|Phytophthoracactorum [ Heteromeles arbutifolia nursery
B Quercus agrifolia nursery
E->C Quercus agrifolia field planting
~ZPhytophthoracactorum  [® Quercus john-tuckeri field planting

Eriodictyon crassifolia field planting

==« Southern California sampling trip Sebtember_ 20.16” e

7 |Phytophthora cryptogea complex Eriogonum fasciculatum, Salvia mellifera  nursery
~ |Phytophthora nicotianae Adenostoma fasciculatum field planting

B
C
hytophthora nicotianae D Arctostaphylos glandulosa gabrielensis nursery
D Artemisia californica, Eriodictyon nursery
crassifolia, Eriogonum elongatum, Quercus
agrifolia, Salvia mellifera

=__pZ=Phytophthora nicotianae Baccharis salicifolia, Populus fremontii,  nursery
- Salix lasiolepis

ophthora nicotianae Eriodictyon crassifolia field planting

- Malacothamnus fasciculatus field planting
- Salvia mellifera nursery
S Eriogonum fasciculatum, Salvia mellifera  nursery
—{Phytophthora niederhauserii | Heteromeles arbutifolia nursery

Quercus agrifolia field planting

Quercus agrifolia field planting
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Across multiple prOJects

. ytophthora species = .
Multi undescrlb“’ed Phytophthora spemes
50 + native plant species. . - 1
N and S California sites
Wet to dry locations
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Phytophthora species Transplant Assoc _veg
aff. clade 6
amnicola
amnicola X canalensis
bilorbang
ripara
riparia X lacustris/cambivora
thermophila
erythroseptica
polonica
gregata X megaspermalcanalensis
sp. nov.? aff. lacustris
chlamydospora
ripara X lacustris
gonapodyides
chlamydospora X "erwinii"
ramorum
inundata
cactorum
lacustris
megasperma
cambivora
cryptogea complex
syringae
chlamydospora X drechsleri
lacustris X riparia
. entaculata

4 pIurivora
' guercetorum
chlamydospora X gonapodyides
cinnamomi
niederhauserii
taxon agrifolia
citricola complex
borealis X "erwinii"
hydropathica X parsiana
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P. chlamydos

P. gonapodyide
P. lacustris

N WS .
a covers at least 2.8 ha (7 acres)
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Best Management Practices for Producing Clean Nursery
Stock

Best Management Practices (BMPs) for Producing Clean Nursery Stock
Version 3/5/2016

Tedmund J. Swiecki and Elizabeth A. Bernhardt, Phytosphere Research

Support provided by the Santa Clara Valley Water District, the California Native Plant Society,
and Phytosphere Research

Introduction

This website presents best management practices (BMPs) recommended for producing nursery
container stock free of Phytophthora and other soilborne diseases. These BMPs provide an
overall outline for producing container-grovm plants free of Phytaphthora species using a
systems approach. They do not cover every practice or contingency that may arise in nursery
plant production. A systems approach to clean plant production takes constraints and
properties of the production system into account. Nursery grovrers are responsible for adopting
practices that address additional risk factors (aka critical control points) that may exist in their
nurseries.

Interest in BMPs vvas triggered by the widespread detection of multiple soilborne Phytophthora
species in native plant nursery stock grovsn for habitat restoration projects and other uses.
Phytophthora species are serious invasive pathogens that threaten California native plants in
natural stands, restored habitats, and horticultural landscapes. Root rots caused by soilborne

Ko | IR B I N AR E I S P L ot o I N SO o



i Ik

i

LTI

. Best use of testing i
= trying to pick out uninfected plants in an infested nursery
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Developing risk-based BMPs

Introduction risk =
Inoculum density
x VVolume of contamination
X Site receptivity




Developing risk-based BMPs

Surface Plot
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Developing risk-based BMPs

Surface Plot
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