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HOSTS

Initially observed in a limited number of oak species, P. ramorum is now known to infect a wide range of
hosts in several plant families, as summarized in table 2.  These are the natural hosts that have been
identified to date, but may not reflect the full host range for P. ramorum.

Table 2: Confirmed Natural Hosts of Phytophthora ramorum

Plant Family Latin Name Common Name(s) Reference

Fagaceae (beech family) Lithocarpus densiflorus tanoak, tanbark oak Storer et al., 2001

Quercus agrifolia coast live oak Storer et al., 2001

Quercus parvula var. shrevei Shreve’s oak Storer et al., 2001

Quercus kelloggii black oak Storer et al., 2001

Ericaceae (heath family) Vaccinium ovatum huckleberry Storer et al., 2001

Rhododendron spp rhododendron, azalea Storer et al., 2001

Arbutus menziesii arbutus, Pacific madrone COMTF, 2001

 Arctostaphylos manzanita manzanita COMTF, 2001

Aceraceae (maple
family)

Acer macrophyllum bigleaf maple COMTF, 2001

Hippocastanaceae Aesculus californica California buckeye COMTF, 2001

Lauraceae (laurel family) Umbellularia californica California bay, California
laurel, bay laurel, myrtle,
pepperwood

COMTF, 2001

Caprifoliaceae
(honeysuckle family)

Viburnum X bodnantense Hybrid viburnum ODA, 2001

Lonicera hispidula California honeysuckle, hairy
honeysuckle, pink
honeysuckle

COMTF, November 2001

Rosaceae (rose family) Heteromeles arbutifolia Christmas berry, toyon COMTF, November 2001

Rhamnaceae
(buckthorn family)

Rhamnus californica coffeeberry COMTF, November 2001
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PEST SIGNIFICANCE:                    Environmental and Economic Impact 

Tanoak (Lithocarpus densiflorus), coast live oak (Quercus agrifolia) and black oak (Quercus kelloggii)
trees are distributed along 1,500 miles of the California and Oregon coast. Since 1995, trees from these
species have been reported dying in large numbers in several coastal counties in California. The
elevated mortality of these trees is marked.

Tanoaks develop symptoms quickly, regardless of age class, and subsequently die in a very short period
of time.  Although not of significance as a lumber species, tanoak is used in the production of paper pulp
and as hog fuel, it is harvested by the ton for the florist industry for decorative uses and is widely
shipped. In some areas where other trees are more important from a logging perspective, it is considered
to be a weed and is treated with herbicides.  It also provides shelter and food to wildlife and is valued as
a native species in the SOD-affected region. In natural forests, tanoak is a dominant hardwood in forests
covering large areas of coastal central and northern California and southern Oregon, occurring in nearly
pure stands in some areas. It is ordinarily a long-lived tree, reaching 40 to 80 ft in height.  The sudden
death of large numbers of these trees, therefore, has had a visible impact, significant both socially and
environmentally, although quantitative figures for this impact are not available.

To date, P. ramorum has not been isolated from planted trees in urban areas, in gardens or in lawns next
to houses (Callan, 2001).  It is present, however, in urban areas where the remnant forest remains intact
amidst urban development (Frankel14 personal communication).  Although oaks in these settings have
been observed to have oozing cankers as described for SOD, the pathogen isolated from these has
consistently been Phytophthora cinnamomi.  The Sudden Oak Death pathogen appears to be a
woodland/forest species.

On various other hosts, including bigleaf maple, huckleberry, rhododendrons, viburnum etc., P. ramorum
causes leaf spots, cankers on small branches and stems, and stem dieback, with unknown or
unquantified environmental and economic consequences.  Mortality is reported to some extent for
certain hosts such as rhododendrons in Oregon and arbutus in California, but the extent to which this
occurs or the impact of this mortality is not known.

                                                                              Control

Quarantines have been put in place in both California and Oregon to limit the spread of the disease, and
eradication is underway in Oregon.  As a rule these regulations pertain to nursery plants of known hosts
or their close relatives, wood products or soil.

At this time, however, there is no known cure for trees already showing symptoms of Sudden Oak Death,
although a number of experimental treatment options are being evaluated and may have some
usefulness (Marin County UCCE, 2001). Primarily, these evaluations focus on the use of fungicides that
are registered for, and useful in, the management of other Phytophthora-caused diseases. In addition,
registered insecticides that target the beetles, but not the underlying causal fungus, may also be useful at
certain times of the year.

In vitro tests showed that A1-fosetyl, metalaxyl, copper sulfate, copper hydroxide, phosphonate and other
products registered for control of potato late blight (Phytophthora infestans) were effective against the
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sudden oak death pathogen (Garbelotto & Rizzo, 2001).  Field studies assessed strategies for use both
as curative treatments on infected trees and preventative treatments on healthy trees.   Treatments were
applied as soil drenches, trunk injections or topical canker dressings. 

Although currently registered for commercial use as a fertilizer in California, the use of phosphonate may
not be appropriate or practical in wetlands and forests.  Similarly, fungicides and insecticides are not
usually feasible nor practical in large area forest settings, and their use in these environments may have
undesirable secondary effects.   The potential use of phosphonate or other fungicides to control P.
ramorum in Oregon’s forests is being seriously discussed; given the relatively benign effects of
phosphonate and the potentially great impact of P. ramorum, the benefits of its use may be judged to
merit the costs (Hansen15, personal communication).  It is probable that fumigation or chemical controls
that are used for control of other aerial Phytophthora species (Erwin & Ribeiro, 1996) could be employed
effectively under certain circumstances. 

To date, SOD has been found almost exclusively in mixed oak forests, woodlands or at the juncture of
natural forests and urban sites (Storer et al.,  2001).  In these circumstances, soil treatments for
elimination of Phytophthora spp. is not practical.  It might, however, have some usefulness in nurseries
producing Rhododendron, Vaccinium or other susceptible hosts.  Soil treatment, however, would be only
a precautionary measure given that there is no evidence of spread of P. ramorum with soil at this time. 

Cultural practices, such as composting, mulching, chipping and kiln-drying, may be effective in reducing
the viability of the fungus in infected plant material (Garbelotto & Rizzo, 2001).  Preliminary laboratory
studies indicate that the fungus is killed by heat treatment at 55EC for one hour, and that exposure to
lower temperatures in the range of 40EC - 45EC for longer periods of time slows fungal growth.  Heat
treatment of certain commodities, such as wreaths and other decorative items or wood products, for
example, may be a means of reducing the likelihood that P. ramorum is moved long distance with
commercial movement of these products.

The State of Oregon quarantine regulations for Sudden Oak Death prohibit the entry of regulated
commodities from SOD-infested areas unless they have been kiln-dried or heat treated to 71.1ºC (160ºF)
for 75 minutes measured at the core (ODA, 2001). Soil that has been associated with regulated
commodities must be exposed to a minimum temperature of 60 degrees Celsius (135 degrees
Fahrenheit) for 1 hour measured at the center to be considered sterilized.

                                                                           Eradication
Eradication measures are being undertaken in Curry County, Oregon on trees and shrubs in seven sites
confirmed to be infested with P. ramorum (Osterbauer16, unpublished).  Plants of all known host species
are being cut, piled and burned to remove all potential hosts within the known infested area and in a 50 -
100 metre buffer zone surrounding the area.  Overall, fewer than 40 acres are being treated. 
Furthermore, merchantable red alder and Douglas-fir within the zone is being harvested and washed on-
site before shipment to mills (Osterbauer16, unpublished).  Wash stations at each eradication site are
maintained for cleaning all vehicles, equipment and personnel prior to their leaving the site.  The results
of this strategy will not be known for some time; continued surveillance for two years is planned.
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