SPECIES FACT SHEET

Scientific Name: Rhizopogon brunneifibrillosus A.H. Sm. Mem. N.Y. Bot. Gard. 14: 79. 1966
Division: Basidiomycota
Subdivision: Agaricomycotina


Class: Agaricomycetes
Order: Boletales
Family: Rhizopogonaceae
Type Locality: Bear Springs, Mt. Hood National Forest, Oregon, October 25,1964 (Ruth Oswald #13).  
Technical Description: Morphological habit sequestrate. Sporocarps up to 3 cm broad, subglobose, with a basal cluster of rhizomorphs. Peridium dry, unpolished, dark cinnamon-brown becoming dull sepia when dried, bruising darker, KOH darker brown on fresh surface. Gleba rubbery when fresh, firm when dried but not hard, in sectioning rather crumbly, chambers distinct, olive-brown, dull sepia when dried. Columella absent. Odor not distinct. Taste unknown. Epicutis well-developed, of loosely interwoven, somewhat thick-walled, dark brown hyphae 6–12 µm in diameter, sometimes inflated up to 50 µm in diameter, KOH −. Subcutis of interwoven, thin-walled, yellow-brown hyphae, KOH −. Trama of interwoven, nongelatinized, slightly yellow-brown hyphae 4–9 µm in diameter. Basidia 8–10 µm broad, clavate, 8-spored, nongelatinized, with yellow-brown walls as revived in KOH and Melzer’s solution, at least near peridium. Brachybasidioles 8–12 µm broad, clavate to vesiculose, non-gelatinized, thin-walled, with yellow-brown walls at least near peridium as revived in KOH and Melzer’s solution. Cystidia not seen. Subhymenium cellular, the cells with hyaline to yellow-brown walls, not at all gelatinous, content similar to that of brachybasidioles. Spores 7–8.5 × 2.2–2.5 µm, oblong, smooth, typically with a false septum, basal truncation present but obscure; mostly ochraceous-hyaline singly in KOH, dark yellow-brown in mass; yellowish singly in Melzer’s solution, reddish brown in mass; inamyloid. Clamp connections absent.  
Distinctive Characters: Rhizopogon brunneifibrillosus is recognized by 1) the epicutis of brown-walled, somewhat thick-walled hyphae, 2) the nongelatinized hyphae of the trama, 3) the thin-walled and generally yellow-brown elements of the hymenium (basidia and brachybasidioles), 4) the negative KOH reaction throughout all tissues in mount, and 5) the narrow, inamyloid spores that are obscurely if at all truncate. 

Similar Species: Smith and Zeller (1966) recognized several sections of Rhizopogon in North America. Section Villosuli, containing Rhizopogon brunneifibrillosus, is recognized by an epicutis of brown-walled, often thick-walled hyphae and inamyloid spores. When sectioning the peridium to make slide mounts, care must be taken due to the epicutis often flaking off and not being represented in the mount. In addition, the epicutis may already be absent from parts of the peridium; taking sections from multiple parts of a given sporocarp will increase chances of detection. With experience, one may learn to recognize the presence of the epicutis under the dissecting scope due to its color and texture. 

There is some overlap of features between section Villosuli and section Fulvigleba; however, Rhizopogon brunneifibrillosus differs from species of section Fulvigleba by having a well-developed epicutis of brown-walled hyphae and obscurely truncate spores whereas species of section Fulvigleba with a similar epicutis have distinctly truncate spores.
The nongelatinized hyphae of the trama and the generally yellow-brown components of the hymenium distinguish Rhizopogon brunneifibrillosus from other species of section Villosuli. In addition, several species in section Villosuli differ from Rhizopogon brunneifibrillosus by having much wider spores (≥3 µm). The majority of species in section Villosuli with narrower spore widths additionally differ from Rhizopogon brunneifibrillosus by having blue to violaceous or black bruising of the peridium and/or distinct color reactions of the peridium when mounted in KOH. The KOH color reaction is often limited to small, scattered areas of the peridium; making multiple mounts from different parts of the same sporocarp will increase chances of detection. In KOH mounts, Rhizopogon villosulus and R. hawkerae have areas of green to blue-green color reactions and often other areas of reddish color reactions in the peridium; both species are in section Villosuli and are among the most commonly encountered truffles in the Pacific Northwest. Another similar species in section Villosuli, Rhizopogon quercicola, is rare and found under oaks. Trappe (2009) suggests that Rhizopogon brunneifibrillosus, R. quercicola, and R. villosulus possibly represent a single variable species and that molecular analyses are needed.
It should be noted that specimens examined for this Species Fact Sheet (Trappe# 35413 (OSC# 117731) and Trappe# 33853 (OSC# 130823)) have dried peridium colors that differ from the above technical description adapted from Smith and Zeller (1966). In addition, each collection has a mix of spores that are obscurely truncate and others that have no visible truncation. 
Life History: Sporocarps are hypogeous and are known to be produced during September to November. This species is dependent on live host trees for population survival and on mycophagy for spore dispersal.
Range, Distribution, and Abundance: Rhizopogon brunneifibrillosus is known from Oregon and California. In Oregon, it is known from three sites in the West Cascades ecoregion (two at Still Creek Campground and one at Joe Graham Horse Camp), two sites in the East Cascades ecoregion (Bear Springs Work Camp), and one site in the Willamette Valley ecoregion (Wilsonville). It is unknown if the California site has been verified by an expert in sequestrate fungi. It should be noted that at least one of the Still Creek sites is mis-mapped in NRIS by several miles.
National Forests and BLM Districts in Oregon and Washington: Documented on Mount Hood National Forest. 

Habitat Associations: In the PNW, Rhizopogon brunneifibrillosus forms ectomycorrhizal associations with members of the Pinaceae. Collection locations include Pseudotsuga menziesii (present at all locations), Abies procera (present at three locations), A. grandis (present at one location), Pinus contorta (present at one location), P. ponderosa (present at one location), and Tsuga heterophylla (present at one location). Collection locations have little to no slope, elevation ranges from 150 to 4300 feet, and stand ages are mid- to late-successional. It occurs in Pacific Silver Fir (50%), Mountain Hemlock (25%), and White Fir/Grand Fir (25%), vegetation zones (ISSSSP 2014). 
Threats: Primary threats to populations of Rhizopogon brunneifibrillosus include activities resulting in the loss of overstory, removal of potential host tree species, compaction or other soil disturbances, and removal of litter, duff, and coarse woody debris. Natural and human-induced fires are also a threat, especially those with high heat intensity at ground level or resulting in tree mortality. Potentially threatening activities include logging, fuels management, wildfire, and construction of roads, parking lots, campgrounds, and trails. The above threats can each have negative effects on the fungal mycelium, the tree roots with which it associates, and 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. Climate change may also be a threat.
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. Buffer 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 OHV use. Protect known sites from wildfire when and where feasible. Consider habitat enhancement projects at known sites, such as the careful removal of overstocked non-host species. When conducting management activities in high-potential habitat, consider leaving all or most potential host trees (especially those of older ages and larger sizes), minimize soil disturbance (especially compaction), retain as much coarse woody debris as possible, and consider creating additional coarse woody debris. With fuel reduction projects, retain ample ground litter, and avoid high-intensity fires. Consider prescribing controlled burns during spring, after months of higher precipitation and cooler temperatures, thereby potentially reducing burn severity and related impacts on mycorrhizal fungi. Prior to burning, consider mechanically removing excess fuels from areas that have not experienced fire for a long period of time.   
Conservation Rankings and Status:  Global: G2G3; National: not ranked; Oregon: S1, ORBIC List 2, Sensitive; Washington: not ranked.
(The above ranks are from ORBIC, http://inr.oregonstate.edu/orbic/rare-species/rare-species-oregon-publications, accessed January 3, 2020)

Other Pertinent Information (includes references to Survey Protocols, etc):

The current fungal 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 fungal survey protocol for Survey and Manage is found at the Survey and Manage website:

http://www.blm.gov/or/plans/surveyandmanage/protocols/
Preparer: Scot Loring
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Photo by Matt Trappe, used by permission. 

[image: image2.jpg]


[image: image3.jpg]



Dried sporocarp (coll. by Kelly Navalinski, #KN06 (OSC117731)), photo by Scot Loring.
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Dried sporocarps (coll. By Adie Lee, T33853 (OSC130823)), photo by Scot Loring.
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Left: spores. Right: hymenium. (Coll. by Kelly Navalinski, #KN06 (OSC117731), photos by Scot Loring).
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Left: typical section Villosuli epicutis. Coll# SCL8510.

Right: distinctly truncate spores of Rhizopogon clavitosporus (for comparison). Coll# Trappe30718. Photos by Scot Loring.
