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Summary
 ¾Phytophthora ramorum became a federally 
quarantined pathogen in 2005.

 ¾This pathogen causes the diseases known as 
ramorum leaf and twig blight, and sudden oak 
death.

 ¾ In the United States, the regulated host list 
includes more than 150 plant species in 37 genera.

 ¾Repeated shipments of P. ramorum-infested 
plants by nurseries have resulted in spread of the 
disease. In 2019, for example, nationwide trace 
investigations were triggered due to the detection 
of P. ramorum positive plants in commerce. The 
infected plants originated from two nurseries in 
Washington state and Canada and were shipped to 
18 states.

 ¾Nurseries should be vigilant in monitoring plant 
material brought in from external sources.

 ¾Management efforts in Pacific Northwest nurseries 
are focused on eradicating the pathogen when it is 
found and preventing new infections.

 ¾ If P. ramorum is found in your nursery, and you ship 
material outside of Oregon, you will be required 
to sign a cooperative agreement with the United 
States Department of Agriculture and Oregon 
Department of Agriculture.

 ¾To be released from the program, P. ramorum 
must not be detected in your nursery for three 
consecutive years.

Background
A fungus-like organism was discovered in 1993 

causing leaf blights, stem cankers and tip dieback 
on nursery-grown rhododendrons and viburnums in 
Germany and the Netherlands. At about the same time, 
many tanoaks (Notholithocarpus densiflorus) and oaks 

(Quercus spp.) in the San Francisco Bay Area were dying 
from a new disease, sudden oak death. The cause of both 
sudden oak death and the nursery diseases was found to 
be Phytophthora ramorum, which was formally described 
in 2001. 

By 2001, P. ramorum had spread to 10 counties in 
coastal California. The pathogen was also detected 
in 2001 in forest sites near Brookings, in southwest 
Oregon, on tanoak, Pacific rhododendron and evergreen 
huckleberry. A 9-square-mile area was quarantined, 
and infected plant material was cut, piled and burned in 
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Figure 1: Ramorum shoot dieback and leaf blight on Viburnum x 
bodnantense ‘Dawn’.
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an attempt to eradicate the pathogen. The eradication 
program failed to fully eliminate P. ramorum from 
Oregon forests, and new infections have since been 
detected in Curry County, Oregon, each year. In 
response to the continued spread of P. ramorum, the 
quarantine area expanded to its current size of 515 
square miles (1,333 km2) in 2015. A 58-square-mile (150 
km2) Generally Infested Area was established in 2012 
where eradication treatments are no longer required; 
however, the Bureau of Land Management continues to 
treat new infestations on its lands within the GIA. The 
GIA was later expanded to 123 square miles (319 km2).

The disease was also discovered in a botanical 
garden landscape on the north end of Bainbridge 
Island, Washington, in 2015. Several plants were 
infected, including Camellia, Gaultheria, Mahonia, Pieris, 
Rhododendron, Vaccinium, Viburnum and Vinca. Soil at 
the location was also infested, and was steam-treated 
to eradicate P. ramorum. The pathogen persisted on the 
site, however, requiring additional containment efforts.

Phytophthora ramorum has been shipped regionally 
and internationally on nursery stock. This stock is the 
likely source of most wildland, garden and nursery 
infestations. In 2003, a series of P. ramorum infections 
were discovered in several wholesale and retail nurseries 
in Oregon. Rhododendron, Viburnum, Pieris and Camellia 
were the most heavily infected plants. In response to 
a large shipment of infected nursery stock that was 

sent to wholesale and retail nurseries in the U.S., P. 
ramorum became a federally quarantined pathogen in 
2005. Nurseries shipping host plants out of state were 
required to participate in a state certification program. 
In 2014 regulations were relaxed for most nurseries 
shipping regulated host material out of state. Only 
those nurseries within the regulated areas of California, 
Oregon and Washington, where P. ramorum had been 
detected, on or after March 31, 2011, were required 
to be inspected and certified by regulatory officials to 

Table 1. Nursery hosts reported in Oregon, plant part infected and known symptoms of 
Phytophthora ramorum infection.1, 2

Plant species Common name 
or cultivar name

Plant part infected 
and symptoms

Rhododendron hybrids rhododendron Leaf lesions, shoot dieback; death of 
mature plants

Viburnum x bodnantense Bodnant viburnum Stem lesions

Viburnum plicatum var. tomentosum doublefile viburnum Leaf lesions, shoot dieback; death of 
mature plants

Viburnum davidii David viburnum Stem lesions, shoot dieback

Pieris japonica Japanese pieris Leaf lesions, shoot dieback

Pieris floribunda x japonica Pieris x ‘Brouwer’s Beauty’ Leaf lesions, shoot dieback

Pieris formosa x japonica Pieris x ‘Forest Flame’ Leaf lesions, shoot dieback

Pieris formosa x japonica Pieris x ‘Fire Mountain’ Leaf lesions, shoot dieback

Camellia japonica Japanese camellia Leaf lesions, defoliation

Camellia sasanqua Sasanqua camellia Leaf lesions, defoliation

Kalmia latifolia mountain laurel Leaf lesions
 1Adapted with permission from Davidson et al., 2003.

2Additional hosts provided by Oregon Department of Agriculture, personal communication. 

Photo: Jennifer Parke, © Oregon State University

Figure 2: Initial symptoms of ramorum leaf blight on Viburnum 
plicatum var. tomentosum ‘Mariesii’, showing necrotic leaf spots 
and shoot dieback.
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ship out of state. The pathogen continues to be found in 
West Coast nurseries (California, Oregon, Washington 
and British Colombia) and a few nurseries in the 
southeastern U.S. In 2019, rhododendron plants infected 
with the pathogen and originating in the Pacific Northwest 
were detected at retail chains in 18 states.

State and federal authorities implemented additional 
regulatory actions to halt the movement of infested 
nursery stock both in and out of Oregon. For more 
information, visit https://www.aphis.usda.gov/aphis/
ourfocus/planthealth/plant-pest-and-disease-programs/
pests-and-diseases/phytophthora-ramorum.

Hosts
Pacific Northwest nursery growers need to be 

alert for inadvertent introductions of this pathogen, 
especially when importing from areas with known 
infestations. Growers should be mindful as to where 
they purchase host material. 

In the United States, the regulated host list includes 
more than 150 plant species in 37 genera. The most 
common hosts found infected in Oregon nurseries in 
order of importance are Rhododendron, Viburnum, Pieris, 
Camellia, and Kalmia (Table 1). All species and hybrids of 
these genera are included in the regulated host list. 

Table 2. Most common woodland plant hosts in California and Oregon, plant part infected and 
known impact of Phytophthora ramorum. Notholithocarpus densiflorus is of highest importance to 
P. ramorum spread and infection in Oregon woodlands.

Plant species Common name Location  Plant part infected and impact

Notholithocarpus densiflorus tanoak California, 
Oregon

Bole cankers, leaf and twig lesions; 
death of large trees 

Rhododendron 
macrophyllum

Pacific rhododendron California, 
Oregon

Leaf lesions, shoot dieback; death of 
mature plants

Umbellularia californica California bay laurel, Oregon 
myrtlewood

California, 
Oregon

Leaf lesions (tip necrosis or speck-
ling)

Vaccinium ovatum evergreen huckleberry California, 
Oregon

Leaf lesions, shoot dieback

Quercus agrifolia coast live oak California Bole cankers; death of large trees

Quercus chrysolepis canyon live oak California Bole cankers; death of saplings, pos-
sible death of large trees

Quercus kelloggii California black oak California Bole cankers; death of large trees

Quercus parvula var. shrevei Shreve oak California Bole cankers; death of large trees

Arctostaphylos manzanita manzanita California Leaf lesions, dieback, stem and 
branch cankers

Arbutus menziesii madrone California Leaf lesions, branch cankers
Adapted with permission from Davidson et al., 2003

Photo: Jean Williams-Woodward, University of Georgia

Figure 3: Symptoms of leaf blight and dieback on Viburnum 
caused by Phytophthora ramorum.

https://www.aphis.usda.gov/aphis/ourfocus/planthealth/plant-pest-and-disease-programs/pests-and-diseases/phytophthora-ramorum
https://www.aphis.usda.gov/aphis/ourfocus/planthealth/plant-pest-and-disease-programs/pests-and-diseases/phytophthora-ramorum
https://www.aphis.usda.gov/aphis/ourfocus/planthealth/plant-pest-and-disease-programs/pests-and-diseases/phytophthora-ramorum
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The most common infected host in Oregon forests 
is tanoak (Notholithocarpus densiflorus). In California 
forests, Quercus, Umbellularia, Rhododendron and 
Notholithocarpus are most common (Table 2, page 
3). Several more plant species are associated with P. 
ramorum but are not regulated, pending experimental 
confirmation. The U.S. Animal and Plant Health 
Inspection Service updated the list of regulated plant 
material in 2020. Choisya ternata and Mahonia aquifolium 
were removed, but both plants have been confirmed 
as positive for P. ramorum by the Oregon Department 
of Agriculture. The most recent list of hosts and plants 
proven or associated with P. ramorum is at https://www.
aphis.usda.gov/plant_health/plant_pest_info/pram/
downloads/pdf_files/usdaprlist.pdf.

Laboratory tests indicate that many more wild and 
cultivated plant species may be susceptible to P. ramorum. 
In Europe, nursery hosts include Rhododendron, Pieris, 
Camellia, Viburnum and Hamamelis. The disease has 
been reported from nurseries and gardens in Germany, 
the Netherlands, Belgium, France, Poland, Spain, Italy, 
Sweden and the U.K. Phytophthora ramorum also has 
been detected on mature red oak specimen trees 
(Quercus rubra and Q. falcata) and on beech (Fagus 
sylvatica), horse chestnut (Aesculus hippocastanum), and 
seedlings of holm oak (Quercus ilex) in U.K. woodlands. 
Phytophthora ramorum is also the causal pathogen of 
sudden larch death, which kills commercially grown 
Japanese larch (Larix kaempferi) in Ireland and the 
U.K. The number and variety of hosts susceptible to P. 
ramorum continues to increase. It is vital that nurseries 
remain vigilant for symptoms when receiving plants from 
areas with known P. ramorum infections.

Symptoms
Phytophthora ramorum causes different 

symptoms on different hosts. On Rhododendron, 
Pieris, Viburnum, Camellia and other woody 
ornamental hosts, the disease is characterized by 
leaf blights and shoot diebacks. On these hosts, 
the disease is called “ramorum blight” or “ramorum 
shoot dieback.” 

Symptoms on rhododendron (Figures 4–6) can 
be indistinguishable from those caused by other 
Phytophthora species. The leaf petiole and midrib 
may be discolored, or the leaf tip or entire leaf 
blade may be necrotic (Figure 4). Leaf spots can 
occur where water accumulates on the leaf margins 
(Figure 5). Shoots die back when disease is severe 
(Figure 6). On Viburnum, infected leaves may die 
and fall off, leaving dark, leafless stems (Figures 1–3, 
pages 1–3). In more severe infections, Viburnum can 
be killed. 

On Pieris, infected leaves turn a dark brown 
(Figure 7, page 5). Young shoots and leaves of Pieris 
are very susceptible to infection. 

Other hosts such as Camellia and Kalmia may be 
infected but have only subtle symptoms, such as 
small leaf lesions on the lower leaves (Figures 7–8, 
page 5). Infected leaves on these hosts often fall off. 

Sudden oak death on tree species is 
characterized by “bleeding” cankers that girdle the 
trunks of tanoaks (Figure 12, page 7) and some oak 
species. The disease also darkens the petiole and 
midrib of leaves (Figure 11, page 7).

Photo: Oregon Department of Agriculture

Figure 4: Rhododendron plants with 
ramorum leaf blight and shoot dieback 
at advanced (foreground) and early 
(background) stages.

Photo: Alameda County, California, Department of 
Agriculture

Figure 5: Leaf lesions on Rhododendron 
‘Trilby’.

Photo: Alan Kanaskie, Oregon Department of 
Forestry

Figure 6: Ramorum shoot dieback and 
leaf lesions on wild Rhododendron.

https://www.aphis.usda.gov/plant_health/plant_pest_info/pram/downloads/pdf_files/usdaprlist.pdf
https://www.aphis.usda.gov/plant_health/plant_pest_info/pram/downloads/pdf_files/usdaprlist.pdf
https://www.aphis.usda.gov/plant_health/plant_pest_info/pram/downloads/pdf_files/usdaprlist.pdf


5

Biology
Phytophthora ramorum is a fungus-like organism 

well adapted to the cool, wet conditions of the Pacific 
Northwest. At the same time, it is tolerant of heat 
and drought, and is able to persist through hot, dry 
summers. 

Although P. ramorum is capable of infecting roots of 
container-grown plants, it is mainly a pathogen of above-
ground plant parts. It produces several spore types, 
which help the organism survive and spread (Figure 10, 
page 6). 

Sporangia are produced from infected leaf and stem 
tissue, which can spread to new plants. These sporangia 
can either germinate or release swimming zoospores, 
both of which can cause new infections. Sporangia are 
spread via plant-to-plant contact and in surface waters. 
They can also move in rain splash. 

Sporangia and zoospores can be moved with 
windborne rain, in irrigation water, or with water 
splashed onto foliage. It is also important to note that 
plants can occasionally become infected from spore 
reserves in the soil. Infested potting media and pots can 
initiate infections of roots and potentially leaves.

Phytophthora ramorum produces chlamydospores, 
which in other Phytophthora species are important for 
surviving unfavorable conditions. Phytophthora ramorum 
requires two mating types to produce sexual oospores, 
designated A1 and A2. The North American isolates 
are the A2 mating type, while the European isolates are 
mainly A1. Both mating types have been isolated from 
Oregon nurseries, and since 2015, both are present in 
forest sites in Curry County. If both mating types are in 
an infected plant, the pathogen could undergo sexual 
reproduction and form oospores. So far, oospores of 
P. ramorum have been observed only under laboratory 
conditions, so their role in infection is not known. In 

other Phytophthora species, oospores are also thick-
walled, like chlamydospores, and are important for 
surviving unfavorable conditions. 

Disease prevention
Management efforts in Pacific Northwest nurseries 

are focused on eradicating the pathogen where it is 
found and preventing new infections. Early detection 
is vital to preventing disease spread. Practices useful 
in managing other foliar Phytophthora diseases help 
protect plants from infection by P. ramorum. 

Federal regulations pertaining to Phytophthora 
ramorum are at https://www.ecfr.gov/cgi-bin/text-idx?SI
D=215b065821d8dfcd3501916f6f070734&mc=true&n
ode=sp7.5.301.x&rgn=div6.

The following strategies can reduce the risk of this 
disease in nurseries. You can find best management 

Photo: Nancy Osterbauer, Oregon Department of Agriculture
Figure 9: Leaf and stem necrosis and shoot dieback on Pieris 
japonica.

Photo: Cheryl Blomquist, California Department of Food and Agriculture.

Figure 8: Leaf spots on Camellia japonica caused by P. ramorum.

Photo: Nik Grünwald, USDA-ARS.
Figure 7: Symptoms on Camellia include leaf lesions and 
defoliation.

https://www.ecfr.gov/cgi-bin/text-idx?SID=215b065821d8dfcd3501916f6f070734&mc=true&node=sp7.5.301.x&rgn=div6
https://www.ecfr.gov/cgi-bin/text-idx?SID=215b065821d8dfcd3501916f6f070734&mc=true&node=sp7.5.301.x&rgn=div6
https://www.ecfr.gov/cgi-bin/text-idx?SID=215b065821d8dfcd3501916f6f070734&mc=true&node=sp7.5.301.x&rgn=div6
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practicies guides for various production systems at 
https://horticulture.oregonstate.edu/department-
horticulture/nursery/best-management-practices-bmps. 
Another recommended guide can be found at https://
ccuh.ucdavis.edu/sites/g/files/dgvnsk1376/files/inline-
files/cangc_bpm_Phytophthora%20Eng_1.pdf. 

Exclusion
 ¾ If you receive tree and shrub nursery stock from 
any out-of-state source (domestic or offshore), you 
must notify the Nursery & Christmas Tree Program 
at the Oregon Department of Agriculture by 
email (quarantine@oda.state.or.us), phone (503-
986-4644), or fax (503-986-4786). The complete 
notification rule for imported trees and shrubs 
(OAR 603-054-0027) can be found here: https://
secure.sos.state.or.us/oard/viewSingleRule.action?
ruleVrsnRsn=158551https://secure.sos.state.or.us/
oard/viewSingleRule.action?ruleVrsnRsn=158551.

 ¾Keep imported known hosts and associated hosts 
of P. ramorum in a separate block at least 6 feet 
from other plants in the nursery for three to six 
months. Do not treat these plants with fungicides. 
Conventional fungicides suppress symptoms and 
do not kill the pathogen. Not treating plants with 
fungicides will allow you to see symptoms develop 
that initially might have been delayed by prior 
fungicide applications or unfavorable weather 
conditions.

Avoidance
 ¾Oregon nurseries within the quarantine area 
in Curry County that ship plants out of state, 
or nurseries that have been found positive 
for P. ramorum since March 31, 2011, must 
meet requirements of the USDA Federal Order 
DA-2014-02 (http://pi.cdfa.ca.gov/pqm/manual/
htm/258.htm)

 ¾Do not transport oak firewood, potentially infected 
plant materials (such as tanoak or rhododendron) 
or soil from infested areas in California and 
Oregon to any location outside quarantine zones.

 ¾ If you visit infested areas, wash your vehicle and 
shoes before traveling to disease-free areas. 

Cultural management
 ¾Familiarize yourself and your staff with the range 
of symptoms caused by Phytophthora ramorum. 
Check your plants often. Diseases caused by other 
Phytophthora species can cause similar symptoms. 

 ¾ If you suspect P. ramorum, contact your ODA 
nursery inspector. If you do not have your 

inspector’s contact, contact the ODA Nursery 
& Christmas Tree Program (503-986-4644; 
Nursery@oda.state.or.us). An inspector will come 
and take samples for testing at the ODA Plant 
Health Lab. 

 ¾Results may take several weeks, depending on lab 
workload. Visual inspection alone is not sufficient 
to make an accurate diagnosis.

 ¾While waiting for test results, do not move or ship 
the sampled plants. Do not move adjacent plants; 
even if they look healthy, they may be infected.

 ¾Be alert for symptoms on any shrub and tree 
species, not just those on the list of hosts and 
plant species associated with P. ramorum. 

 ¾Clean tools and shoes of organic debris, soil and 
potting media, then disinfect tools and shoes 
that may have been in contact with contaminated 
plants or potting media. Soak 10 to 15 minutes in 
an approved disinfectant for effective disinfection. 
Incinerate contaminated pots and trays or treat 
them with aerated steam to kill the pathogen. 

 ¾Propagate cuttings only from plants known to have 
been free of disease for several months. Sanitize 
cuttings to eliminate the pathogen, and treat stock 
plants before cutting or treat cuttings after sticking 
in rooting medium. Use clean, pathogen-free 
potting media and clean, new pots. See the link in 
For more information and updates, page 8.

 ¾Manage irrigation to reduce the length of time 
that foliage is wet. If possible, increase intervals 
between watering. Irrigate in the morning to allow 
time for plants to dry over the course of the day. 

Photo: Jennifer Parke, © Oregon State University
Figure 10: Sporangia (clear) and chlamydospores (amber) of P. 
ramorum on an infected Oregon myrtlewood leaf.

https://horticulture.oregonstate.edu/department-horticulture/nursery/best-management-practices-bmps
https://horticulture.oregonstate.edu/department-horticulture/nursery/best-management-practices-bmps
https://ccuh.ucdavis.edu/sites/g/files/dgvnsk1376/files/inline-files/cangc_bpm_Phytophthora%20Eng_1.pdf
https://ccuh.ucdavis.edu/sites/g/files/dgvnsk1376/files/inline-files/cangc_bpm_Phytophthora%20Eng_1.pdf
https://ccuh.ucdavis.edu/sites/g/files/dgvnsk1376/files/inline-files/cangc_bpm_Phytophthora%20Eng_1.pdf
mailto:quarantine@oda.state.or.us
https://secure.sos.state.or.us/oard/viewSingleRule.action?ruleVrsnRsn=158551
https://secure.sos.state.or.us/oard/viewSingleRule.action?ruleVrsnRsn=158551
https://secure.sos.state.or.us/oard/viewSingleRule.action?ruleVrsnRsn=158551
https://secure.sos.state.or.us/oard/viewSingleRule.action?ruleVrsnRsn=158551
https://secure.sos.state.or.us/oard/viewSingleRule.action?ruleVrsnRsn=158551
http://pi.cdfa.ca.gov/pqm/manual/htm/258.htm
http://pi.cdfa.ca.gov/pqm/manual/htm/258.htm
mailto:Nursery@oda.state.or.us
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 ¾ Improve drainage to avoid puddling and splashing. 
Place pots on fast-draining surfaces and elevate off 
the ground.

 ¾  Do not place plants directly adjacent to roadways, 
where passing nursery vehicles may splash soil up 
onto plants. 

 ¾Use only clean water for irrigation. Treat irrigation 
water to kill spores of P. ramorum and other 
Phytophthora species. Monitor irrigation sources 
for Phytophthora contaminants by baiting with 
pears or rhododendron leaves. See the link in For 
more information and updates, page 8.

 ¾Remove and destroy any fallen leaf material, dead 
branches or whole host plants. Do  not add this 
material to compost piles.

 ¾ Incinerate under ODA’s direct supervision. This is 
called the “destruction zone.”

 ¾All plants 6 feet beyond the destruction zone must 
be quarantined in place for 90 days. This is the 
“quarantine zone.” No fungicides may be applied 
during this time.

 ¾Samples will be taken from symptomatic regulated 
plants to determine the extent of the infestation.

 ¾Plants that are on hold cannot be sold or moved 
during the investigation.

 ¾Nonhost plants can be shipped during this time.

 ¾Plants are on hold for 90 days or until negative 
results are returned from the ODA Plant Health 
Laboratory. At that time, the plants can be released 
for sale. 

 ¾Trace-back investigations will be conducted to 
determine the source of infected plants, and trace-
forward investigations will be conducted if any 
plants from infested blocks are shipped. 

 ¾ODA will monitor held plants, water, potting mix 
and soil for the presence of P. ramorum. When 
tests have been negative for 90 days, the nursery 
may once again ship host plants. The 90-day 
period must be during active plant and pathogen 
growth; otherwise, the waiting period may be 
extended.

 ¾The nursery will be inspected and tested twice 
a year. To be released from the program, results 
from the inspections must come back negative 
for P. ramorum for three consecutive years (six 
consecutive inspections).

Photo: Jennifer Parke, © 
Oregon State University
Figure 11: Foliar 
symptoms on susceptible 
oaks include a darkened 
petiole and midrib, as 
on this tanoak leaf, or 
necrosis at the leaf base.

Photo: Everett Hansen, © Oregon State University
Figure 12: Bleeding canker on the trunk of a mature tanoak.
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For more information and updates
ODA Phytophthora ramorum Nursery Program 

https://www.oregon.gov/oda/programs/
NurseryChristmasTree/Pages/SOD.aspx 

California Oak Mortality Task Force 
http://suddenoakdeath.org/.

Davidson, J.M., S. Werres, M. Garbelotto, E. Hansen and 
D.M. Rizzo. 2003. Sudden Oak Death and associated 
diseases caused by Phytophthora ramorum. Plant 
Health Progress, https://apsjournals.apsnet.org/doi/
abs/10.1094/PHP-2003-0707-01-DG.

Goheen, E.M., A. Kanaskie, S. Navarro and E. Hansen. 
2017. Sudden oak death management in Oregon 
tanoak forests. Forest Phytophthoras 7, 45–53.

Kline, N., S. Navarro and D.C. Shaw,. 2018. Sudden Oak 
Death: Prevention, Recognition, Restoration (EM 
9216). Oregon State University Extension. https://
catalog.extension.oregonstate.edu/em9216

Parke, J.L. and N.J. Grünwald. 2012. A systems approach 
for management of pests and pathogens of nursery 
crops. Plant Disease 96, 1236–1244.

Parke J.L., and E.K. Peterson. 2019. Sudden oak death, 
sudden larch death, and ramorum blight. The Plant 
Health Instructor doi: https://www.apsnet.org/
edcenter/disandpath/oomycete/pdlessons/Pages/
SuddenOakDeath.aspx.

Peterson, E.K., E.R. Larson J.L. and Parke. 2019. Film-
Forming Polymers and Surfactants Reduce Infection 
and Sporulation of Phytophthora ramorum on 
Rhododendron. Plant Disease 103, 1148–1155.

Pscheidt, J.W. and C.M. Ocamb, eds. Pacific Northwest 
Plant Disease Management Handbook. Corvallis, 
OR: Extension Services of Oregon State University, 
University of Idaho, and Washington State 
University. https://catalog.extension.oregonstate.
edu/plant

USDA Phytophthora ramorum website 
https://www.aphis.usda.gov/aphis/ourfocus/
planthealth/plant-pest-and-disease-programs/
pests-and-diseases/phytophthora-ramorum

Using green pears to bait for Phytophthora 
http://phytosphere.com/soilphytophthora/
pearbaitingPhytophthora.htm.

Video demonstration on how to bait for Phytophthora 
https://www.youtube.com/
watch?v=SJx7gzXyXoM&t 

Use of disinfestants to control plant pathogens (such as  
for sanitizing cuttings) 
https://pnwhandbooks.org/plantdisease/use-
disinfestants-control-plant-pathogens

Irrigation treatment recommendations 
https://pnwhandbooks.org/plantdisease/pesticide-
articles/treating-irrigation-water-eliminate-water-
molds
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