SPECIES FACT SHEET

Common Name: N/A
Scientific Name: Rhizopogon clavitisporus A.H. Sm.

Division: Eumycota

Subdivision: Basidiomycotina

Class: Agaricomycetes

Order: Boletales

Family: Rhizopogonaceae

Technical Description: Morphological habit sequestrate. Sporocarps 10–25 mm broad, globose to subglobose. Peridium consisting of a thin, cinnamon-brown, fibrillose epicutis of loosely woven, dark brown, thick-walled hyphae that is easily worn away to expose a pallid to vinaceous-buff ground color, staining both dark olive and red with KOH. Gleba white to olive-grey to dull olive, of small locules. Columella absent. Odor unknown. Taste unknown. Trama of subparallel, narrow, refractive-gelatinized hyphae. Basidia 36–40 × 7–9 µm, clavate, colorless; basidioles 7–11 µm broad, thick-walled. Cystidia not seen. Spores generally clavate to cylindric but many obscurely to distinctly angular or otherwise irregular, 12–16 × 6–9 µm, or angular-ovate and 11–15 × 6–8 µm, smooth, walls thin to slightly thickened, hyaline to ochraceous singly, dark ochraceous in mass, nonamyloid. 

Identification tips: It is not possible to accurately identify Rhizopogon clavitisporus in the field. A good field strategy would be to collect candidate specimens of Rhizopogon and return them to the lab for further examination.  The genus Rhizopogon is very common and diverse in the Pacific Northwest. Although some species are easily identified in the field, there are many species that are notoriously difficult, even after examination under the microscope. The few Rhizopogon keys applicable to our area, such as the landmark work by Smith and Zeller (1966), rely greatly on spore sizes and shapes, the ranges of which can greatly overlap between different species. This overlap is reflected in many key breaks. Many of the descriptions in Smith and Zeller (1966) were based from examination of dried material and therefore do not incorporate fresh characters into the descriptions. Such older keys have also become outdated in both taxonomy and species covered; names have changed and many species have been discovered and described since. But fear not – though this all sounds daunting, Rhizopogon clavitisporus is rather easy to identify in the lab.  
Similar Species: Genera of “false truffles" (Basidiomycotina) similar to Rhizopogon include Alpova, Melanogaster, Hymenogaster, and Gymnomyces. Alpova differs from nearly all species of Rhizopogon, including R. clavitisporus, by a marbled gleba and gel-filled locules. Melanogaster also has a marbled gleba and gel-filled locules, the gleba is brown to usually black between the marbling, and the spores are thick-walled and darkly colored both singly and in mass. Hymenogaster has ornamented spores, typically has a dark brown gleba, and often has a strong, disagreeable odor. Gymnomyces has spores that are globose to subglobose with typically amyloid ornamentation, a feature that can be observed in the field by placing an iodine solution such as Melzer’s on the gleba and obtaining a dark blue or blackish reaction; although some Rhizopogon also exhibit this reaction, R. clavitisporus does not.  Very few species of Hymenogaster and Gymnomyces have a peridium staining with KOH; none have the combination of vinaceous and olive staining exhibited by Rhizopogon clavitisporus.
"True truffles" (Ascomycotina) have spores borne in asci, often have a warty peridium, and the gleba is either solid, composed of a single chamber, or with multiple large chambers of contorted folds resembling a crumpled-up piece of paper, instead of the fine sponge-like locules of Rhizopogon.
Distinctive Field Characters: 1) a multi-layered peridium that stains both vinaceous and olive with KOH, observed in the field as distinct areas of each respective color across the surface but also with areas of mixing. This reaction is not unique to this species, but only a small number of other Rhizopogon species exhibit this. 

Distinctive Characters with Scope: 1) the olive and vinaceous staining of the peridium with KOH, seen in mount as the epicutis (outer layer) staining reddish, whereas the olive staining is typically below that layer, often observed close to the gleba, 2) thick-walled basidioles, 3) large spore size, and 4) generally clavate spores, also with many irregular. Spores of most other Rhizopogon species are ≤12 µm long and ≤5 µm wide, often much smaller,  and very few if any spores of other species are clavate, angular, or irregular, the typical shapes for R. clavitisporus. 
A relatively small number of other Rhizopogon species are similar to R. clavitisporus in that they have large spores with a high percentage being irregular in shape. Those known from the Pacific Northwest can be distinguished by the following characters:

· Rhizopogon alkalivirens: thin-walled basidioles; peridium staining olive with KOH, no vinaceous staining; spores slightly amyloid.
· Rhizopogon griseogleba: thin-walled basidioles; peridium bruising vinaceous; peridium staining pink-lilac with KOH, no olive staining.

· Rhizopogon subclavitisporus: peridium staining red to red-brown with KOH, no olive staining; spores are smaller (9–13 × 4.5–7 µm) and cupped at point of attachment; gleba often rust-brown at maturity.

· Rhizopogon variabilisporus: thin-walled basidioles, gleba bruising to dark brown or olive-brown when cut; peridium thick (up to 1mm) and staining vinaceous but not olive, at least with dried material.
Life History: Sporocarps are produced in at least May through July and October through December and are hypogeous, found in litter and duff. This mycorrhizal species is completely reliant on live host trees for population survival and on mycophagy for spore dispersal.

Range, Distribution, and Abundance: Rhizopogon clavitisporus is known from a total of ten sites in Oregon, Washington, and Idaho. In Washington, it is known from one site at Klickitat Wildlife Area, managed by the State of Washington, in the East Cascades ecoregion. In Idaho, it is known only from its type locality at Cascade Lake (land ownership unknown). In Oregon, it is known from:

· Two sites in Jackson County (McKee Bridge and near Cinnabar Mt)
· One site near Newport (land ownership unknown)

· Three sites in Josephine County (near Pickett Cr, near Siskiyou Field Institute, and near Takilma) 
· One site near Oregon City on private land 
· One site near Curtin in Douglas County 

The Oregon locations include the Klamath Mountains, Coast Range, and Willamette Valley ecoregions. The Oregon Biodiversity Information Center (ORBIC) also lists the West Cascade ecoregion, although this author can find no herbarium, GeoBOB, or NRIS record to support that; it is possible that ORBIC interpreted the Oregon City site as being in the West Cascades ecoregion instead of the Willamette Valley ecoregion. 
Type Locality: Cascade Lake, Valley County, ID
Documented on Medford and Roseburg BLM, Rogue River – Siskiyou NF.
Habitat Associations: Rhizopogon clavitisporus forms ectomycorrhizal associations with conifers, presumably at least Pseudotsuga menziesii and Pinus ponderosa. Collection label information is often vague or assumingly incomplete, but the following species are present at four of the known sites: Pinus ponderosa (at the McKee and Klickitat sites), Pseudotsuga menziesii (McKee and Oregon City), and Pinus contorta (Newport). The southern Oregon sites are likely mixed conifer/hardwood forests, an assumption based on elevations, aspects, and specific locations of these sites. At least two of the Josephine County sites are in stands with soils derived from serpentine and similar ultramafics. Elevations range from 10m to 700m for the Oregon and Washington sites; the Idaho site is at ≈1500m. Slope and aspect vary greatly.
Threats: Primary threats to populations of Rhizopogon clavitisporus include activities resulting in the loss of overstory, removal of host tree species, removal of litter and duff, and compaction or other soil disturbances. Natural and human induced fires are also a threat, especially those with high heat intensity at ground level and/or resulting in tree mortality. Potentially threatening activities include logging, fuels management, wildfire, and road, parking lot, campground, and trail construction and maintenance. The above threats can each have negative effects on the fungal mycelium, the tree roots with which it associates, and/or sporocarp production. The loss of or damage to mycelium or associated root structures can result in extirpation or reduced population size, while reduction of sporocarp production can result in negative effects on reproduction and spore dispersal.
Conservation Rankings and Status:  

Global: G2G3
State: OR S1S2, WA not ranked

ORBIC: List 2
(The above ranks are from ORBIC, http://inr.oregonstate.edu/orbic/rare-species/rare-species-oregon-publications, accessed January 18, 2017)

Conservation Considerations: Conduct pre-disturbance surveys. Implement accepted multi-visit protocols to increase the likelihood of sporocarp detection. Revisit known sites to confirm presence, but realize that an unsuccessful detection of sporocarps does not necessarily mean that a given population has been extirpated; the mycelium can still be present though not producing sporocarps during a given year. Consider buffering documented sites from land management activities that would result in soil disturbance or loss of overstory or host species. Consider incorporation of patch retention areas (as described in Standards and Guidelines 1994, C-41). Protect known sites from recreational use. Protect known sites from wildfire when and where feasible. Consider habitat enhancement projects at known sites, such as the careful removal of non-host species overstocking.  When conducting management activities in high-potential habitat, consider leaving all or most host trees and minimize soil disturbance; with fuel reduction projects, avoid high-intensity fires and retain ample ground litter and coarse woody debris. 

Other pertinent information (includes references to Survey Protocols, etc):

The current fungi survey protocol is found at the ISSSSP website:

http://www.fs.fed.us/r6/sfpnw/issssp/documents/inventories/inv-sp-fu-ver1-2008-12.pdf
The fungi survey protocol for Survey and Manage is found at the Survey and Manage website:

http://www.blm.gov/or/plans/surveyandmanage/protocols/
Knowledgeable contacts:
Jim Trappe, Professor, Dept. of Forest Science, OSU

Mike Castellano, Research Forester, Corvallis Forestry Sciences Laboratory, USFS 

Scot Loring, Lead Mycologist, Pacific Crest Consulting LLC

Preparer: Scot Loring
Date Completed: November 30, 2017
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