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Phytophthora siskiyouensis

Overview

Phytophthora siskiyouensis Reeser & E.M. Hansen (2007) was discovered first in streams and soil in Curry
County, Oregon in areas dominated by native forest, and most isolates continue to come from these
sources. Only later, and still infrequently, were isolates of the new species recovered from diseased forest
plants. Recent reports that the same fungus was killing alders planted in cities in California (Rooney-Latham
et al. 2007) and Australia (Smith et al. 2006) were a surprise.

Phytophthora siskiyouensis appears to be part of the native forest mycoflora of SW Oregon, causing
occasional symptoms on a variety of associated plants, including bole cankers on tanoaks. Its appearance as
an aggressive pathogen of alder in urban settings (Rooney-Latham et al. 2007, Smith et al. 2006), however,
suggests that it has a larger distribution and greater pathogenic potential than has been observed in
Oregon. Red alder trees of all ages grow on the sites and adjacent to the streams that yielded P.
siskiyouensis in Oregon, but careful examination and isolations yielded no Phytophthora.

Etymology: “siskiyouensis” refers to the Siskiyou Mountains in SW Oregon where the new species was first
identified.

Morphology

With its semi-papillate sporangia and predominately paragynous antheridia, Phytophthora siskiyouensis
would be placed in Waterhouse’s (1963) Group III. Sporangia (average 46-70 um by 30-51 um) formed in
water are ovoid, reniform, or misshapen, on simple, unbranched sporangiophores, terminal, subterminal or
intercalary, and attached basally, subbasally, or laterally. Sporangia are semi-papillate with papillae apical,
subabical, or lateral, and sometimes more than one are present. Sporangia are weakly caducous with
variable length (0-133 um) pedicels. A small hyphal swelling is sometimes seen on the sporangiophore.
Oogonia (average 25 um to 30 um), are formed in agar in single strain culture. They are globose to
subglobose, terminal on long or short stalks or often sessile or laterally intercalary, with predominately
paragynous (about 10 percent amphigynous), capitate antheridia. Oospores (average ca. 23-26 um) are
globose to subglobose, and slightly to markedly aplerotic. Hyphal swellings or chlamydospores are not
formed in agar.
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Genetics

ITS sequences showed greatest similarity to P. tropicalis and P. capsici in phylogenetic clade 2, but
consistent differences were found between P. siskiyouensis and these related species. P. siskiyouensis is
distinguished morphologically from these relatives (Aragaki and Uchida 2001) by its homothallic condition,
predominately paragynous antheridia and semipapillate sporangia on unbranched sporangiophores.

. e Placement of P. siskiyouensis based on ITS rDNA sequences. (Reeser et al. 2007)
Growth

Temperature optimum ca. 25°C, min. < 5°C, max. ca. 30°C. Growth at 20°C on V8 agar 5.3 mm/d, on
cornmeal agar with 20 ppm B-sitosterol 3.8 mm/d, on cornmeal agar with pimaricin, ampicillin, and
rifampicin 3.8 mm/d, potato dextrose agar (PDA) 2.8 mm/d. Colonies on V8 agar were submerged with a
faint radiate pattern and little or no aerial mycelium. Optimal temperature for growth was 25°C. Radial
growth rate averaged 7.5 mm/ d at 25°C (individual isolates 6.2-8.5 mm/d at 25°C). Growth was slow at
5°C (average 0.8 mm/d) and almost nonexistent at 30°C (average 0.1 mm/d). Cultures that did not grow at

5°C or 30°C recovered when removed to 20°C. No growth was observed at 35°C, and cultures did not
recover when removed to 20°C.

Growth morphology at 14 days on V8 agar (left) and
potato dextrose agar (right). Photos: P. Reeser

Distinguishing characteristics for identification

P. siskiyouensis is most readily recognized by its uniquely and irregularly shaped sporangia formed in water,
and by the frequent occurrence of sessile and intercalary oogonia in agar. Sporangia may also form on some
agar media with a mostly elongate obovoid shape and cymose sporangiophore reminiscent of P. hibernalis.
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Sporangia in water are characteristically reniform with off-center semipapillae and sporangiophore
attachment, the irregular sporangia are reminiscent of P. citricola. It is distinguished readily from the latter
species, however, by having deciduous sporangia with variable length pedicels, variable orientation of
semipapilla and sporangiophore attachment, intercalary and sessile attachment of some oogonia and mostly
aplerotic oospores. P. siskiyouensis sporangia resemble those depicted for P. quercina, (Jung et al. 1999)
except that they are slightly larger, semipapillate, weakly deciduous, and are formed singly on simple,
unbranched sporangiophores. Sexual structures also resemble P. quercina, except that oogonia may be
sessile or intercalary, and antheridia may be paragynous or amphigynous. The oogonial stalk and
arrangement of paragynous antheridia are similar to those described for P. hedraiandra (de Cock and
Levesque 2004).

The searchable web-based database Phytophthora-1D is useful for rapid identification of Phytophthora
species based on sequencing of the ITS or Cox spacer regions, followed by BLAST searching the database.
Phytophthora-ID maintains a database of sequences that is selective for sequence accessions that come
from trusted sources including published, peer-reviewed studies whenever possible.

Disease History

Phytophthora siskiyouensis was discovered first from streams and soil in areas dominated by native forest,
and most isolates continue to come from these sources. Only later, and still infrequently, were isolates of
the new species recovered from bole cankers on tanoak and only once from necrotic sprouts on myrtlewood.
It appears to be part of the native forest mycobiota of SW Oregon, associated with occasional symptoms on
a variety of plants. It is also apparently present in the nursery industry as a pathogen on horticultural alder
planting stock.

Impacts in the Forest

P. siskiyouensis was discovered in the course of P. ramorum survey and detection activities in southwestern
Oregon. It was originally found in soil and stream water samples. Later it was found once in association
with blighted myrtlewood shoots growing near ground level, and several times in tanoak bark cankers. It is
also recovered occasionally from water traps placed beneath tanoak canopies. P. siskiyounsis is of great
concern as a pathogen of Italian alder (Alnus cordata (Loisel.) Duby) and the native white alder (A.
rhombifolia) in California (Rooney-Latham et al. 2009), and European alder (Alnus glutinosa (L.) Gaertn) in
Australia (Smith et al. 2006). Although found in Oregon in soil and streams in an area where red alder
(Alnus rubra) is abundant in the landscape, and demonstrated experimentally capable of infecting red alder
stems, P. siskiyouensis has not to date been observed causing disease on red alder in the known area of
natural overlap.

2 - : “-”"Phytophthora collar rot on Italian alder trees:
bleedlng canker with a sprlnkler emitter ad]acent to the trunk (top), grove of dying trees in a commercial
landscape in Foster City, California (bottom).

Host Common

Host Latin Name N Symptoms  Habitat Region
ame
Alnus cordata Italian alder Canker Residential USA
Alnus glutinosa European Canker Gardens Australia -
common alder Melbourne
Alnus rhombifolia  White alder Canker Residential USA - Pacific

Northwest
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Host Common

Host Latin Name N Symptoms Habitat Region
ame
None, found in None, found in USA - Pacific
Host unknown . . Forest
streams or soil streams or soil Northwest
Nothol/thocarpus Tanoak Canker Forest USA - Pacific
densiflorus Northwest
. California bay -
Umb_ellulfarla laurel, Blight, Dieback  Forest USA - Pacific
californica Northwest
Myrtlewood
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