SPECIES FACT SHEET

Scientific Name: Rhizopogon inquinatus A.H. Smith
Division: Basidiomycota
Subdivision: Agaricomycotina


Class: Agaricomycetes
Order: Boletales
Family: Rhizopogonaceae
Type Locality: Priest River Experimental Forest, Idaho; June 30, 1964 (coll. by Nancy Smith (A.H. Smith 68016 MICH)).   
Technical Description: Morphological habit sequestrate. Sporocarps approximately 2 cm in diameter, globose to subglobose, surface dry and appressed-fibrillose when fresh, whitish at first, on exposure to air pallid buff and where handled slowly staining inky-fuscous but with an intervening reddish stage, KOH on white surface reddish then fuscous-black, FSW olivaceous but finally black. Gleba labrynthiform, rubbery, olive at maturity, when cut soon becoming olive-brown to black but when dried dark olivaceous. Columella absent. Odor absent. Taste unknown. Peridium of loosely interwoven, hyaline, thin-walled hyphae 3–5 µm, as revived in KOH with dark cinnamon granules of amorphous pigment, in Melzer's reagent (both fresh and dried) with dark violet globules up to 30 µm or more in diameter free in the layer, no sphaerocysts or large inflated cells present. Trama of gelatinous, narrow, branched, interwoven hyphae 3–5 µm in diameter. Basidia 4- and 6-spored. Basidioles hyaline, thin-walled, subgelatinous, 6–9 µm broad. Cystidia not seen. Subhymenium of gelatinous-filamentous branches extending to a weak cellular region below hymenium. Spores 6.5–7.5(–8) × 5–5.5 µm, oval to elliptic, with a distinct cup-like truncation at base, smooth, walls only slightly thickened, dingy yellowish in KOH singly, dull cinnamon in masses, in Melzer's reagent dull yellowish singly and dull rusty brown in groups. Clamp connections absent.  
Distinctive Characters: Rhizopogon inquinatus is recognized by 1) the fuscous staining of the fresh peridium, 2) the large amyloid globules in the peridium, and 3) truncate spores.   
Similar Species: 
Rhizopogon is one of several genera included among the “false truffles.” There are perhaps four groups of fleshy fungi with which species of Rhizopogon are likely to be confused: 1) puffballs, 2) gastroid agarics, 3) other “false truffle” genera, and 4) “true truffles”. False truffles, puffballs, and gastroid agarics are basidium-producing fungi whose spores are produced internally and not forcibly discharged from the basidia. The spore mass of puffballs (Lycoperdon and allies) is usually white, firm, and without readily discernable chambers when young, and becoming powdery and rather quickly dispersed at maturity. The fruiting bodies of puffballs are usually found aboveground. While the presence of a cap and stalk is clearly evident in some gastroid agarics, some species may bear a stronger resemblance to false truffles; genera such as Cortinarius, Endoptychum, Chroogomphus, and Russula include gastroid agarics. However, dissection of a gastroid agaric will typically reveal at least some evidence of a columella (an internal stalk remnant that extends through the spore mass). At maturity, the sporocarps of gastroid agarics are often found partially or fully aboveground. Among other genera of false truffles (e.g., Alpova, Gautieria, Hydnangium, Hymenogaster, Hysterangium, Leucophleps, Truncocolumella, etc.), Rhizopogon generally is distinct in exhibiting the following set of features: 1) a peridium (an exterior covering or “skin”) often overlain with rhizomorphs (mycelial cords), 2) a gleba (interior fertile tissue) composed of minute, generally non-gelatinous chambers (best seen with hand lens), 3) stalk (basal and within spore mass) typically lacking and 4) smooth spore surfaces. Microscopically, true truffles are readily differentiated from species of Rhizopogon by the presence of spores borne within asci. Macroscopically, however, fruiting bodies of true truffles will, as is typically true of Rhizopogon, show no evidence of a stalk, either basal or within the gleba. The interior of a true truffle, however, will typically differ from that of Rhizopogon species in being either 1) solid and marbled with veins, 2) completely hollow, or 3) with quite evident folds and chambers. Because of the need to recognize multiple, subtle, microscopic anatomical features and use chemical staining procedures, it is probably unrealistic to expect a lay mycologist to do more than recognize that a fleshy fungus specimen is likely to be included in the genus Rhizopogon besides a small number of easily identifiable species. Identification to species will usually require the services of a Rhizopogon "expert".

Smith and Zeller (1966) recognized several sections and subsections of Rhizopogon in North America. Rhizopogon inquinatus is in subsection Fulvigleba of section Fulvigleba. Species of section Fulvigleba are recognized by having 1) spores that are typically distinctly truncate or 2) a red-brown to orange-brown or cinnamon gleba. Subsection Fulvigleba is distinct from subsection Megaspori by having shorter spores (≤ 9 µm long) that are not nearly as versiform as those typically found in Megaspori. The fuscous staining of the fresh peridium and amyloid globules in the peridium distinguish Rhizopogon inquinatus from other species of section Fulvigleba.
Life History: Sporocarps are hypogeous and known to be produced during June, August, September, and October (September and October in the Pacific Northwest). This species is dependent on live host trees for population survival and on mycophagy for spore dispersal.

Range, Distribution, and Abundance: Rhizopogon inquinatus is known from Oregon, California, Idaho, and New Mexico. In Oregon, it is known from three sites in the West Cascades ecoregion (one at Longbow Campground and two at Tombstone Pass). It should be noted that NRIS places the Longbow site approximately 0.5 miles west of the campground, whereas herbarium records place it at the campground. There were no detections of this species during Random Grid CVS/FIA plot surveys.
National Forests and BLM Districts in Oregon and Washington: Documented on Willamette National Forest. 

Habitat Associations: Rhizopogon inquinatus forms ectomycorrhizal associations with members of the Pinaceae. Trees found at collection locations include Pinus ponderosa, Pseudotsuga menziesii, Tsuga heterophylla, T. mertensiana and “cedar”. In the Pacific Northwest, collection location elevations range from 1490 to 4507 feet, stand ages are mid- to late-successional, and slopes and aspects vary. It occurs in Mountain Hemlock (67%) and Western Hemlock (33%) vegetation zones (ISSSSP 2014). 

Threats: Primary threats to populations of Rhizopogon inquinatus 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: G2; National: not ranked; Oregon: S1, ORBIC List 1, Sensitive; Washington: not ranked.
(The above ranks are from ORBIC, http://inr.oregonstate.edu/orbic/rare-species/rare-species-oregon-publications, accessed February 10, 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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Dried sporocarp, coll by Ralph Teynor, coll# T5994
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Amyloid globules in peridium, coll# T5994
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Amyloid globules in peridium, coll# T5994
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Spores, coll# Trappe450, coll by Jim Trappe
Photos by Scot Loring
