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Abstract: Strobilurus diminutivus is described from material collected on pine cone scales from
montane California, USA. It is unique in the genus because of consistently thick-walled
pileipellis cells and cystidia, a non-radicating stipe, and tiny basidiomes. A comparison with
phenetically similar taxa is provided.
Riassunto: Strobilurus diminutivus sp. nov. viene descritto sulla base di materiale raccolto su
squame di pigne in California (U.S.A.). Esso e unico nel genere a causa delle cellule della
pileipellis e dei cistidi uniformemente con parete spessa, del gambo radicante e dei minuscoli
basidiomi. Viene fatto un confronto con taxa fenologicamente simili.
During the course ofdocwnenting the spring fungi ofthe Sierra Nevada Mountains ofCalifornia,
a new species ofStrobilurus was discovered growing on the cone scales of sugar pine,jeffrey pine
and ponderosa pine. Although the sites where the new species was found had been extensively
sampled yearly since 1982, it was not discovered until 1997.The species forms very tiny basidiomes
and hundreds can grow on a single pine cone, hiding between the scales on the moist side of the
cone facing the ground. The unusual anatomical features of the new species are somewhat
intermediate between Strobilurus and Marasmius sect. Epiphylli; however, the very small
basidiospores, clavate basidioles, and lack of both clamp connections and dextrinoid tissues suggest
that it is best placed in the genus Strobilurus. Color terms and notations are from Kornerup and
Wanscher (1978). Spore statistics include: X, the arithmetic mean of the spore length by spore
width (± standard deviation) for n spores measured in a single specimen; ~, the range of spore
means andx ,the mean of spore means (± SD) where more than one specimen is available; Q, the
quotient of s"pore length and spore width in anyone spore, indicated as a range of variation in n
spores measured; 0, the mean ofQ-values in a single specimen; Or' the range ofQ-values and Om'
the mean ofO-values where more than one specimen is available. All specimens are deposited in
SFSU unless specified otherwise.
Pileus l. 5-3. 0 (-5.0) mm diam., convexus dein plano-convexus, hispidulus, rubrobmnneus vel
aurantiobrunneus dein pallide roseus vel albus. Lamellae adnatae, distantes, angustae, deinde
albae. Stipes 3-8 x 0.3-0.6mm, aequalis, lenax, hispidus, albus vel aurantioalbus dein ochraceus
vel aurantiobrunneus. Basidiosporae 4.5-6.0 x 2.5-3.5 pm, ellipsoideae, laeves, hyalinae,
inamyloideae. Basidia 19-22 x 5.5-6.0 pm, 4-spora. Cystidia hymenialia 35-50 x 6.5-13 Jun,
fusoideocapitata velfusoidea, capitulo 4.8-7.0 Jun diam., hyalina. Pileipellis hymeniformis, ex
cellulis late clava tis vel globosis, 11-24 x 6.5-14 Jun, crassitunicatis (/-5 pm), hyalin is velluteis
constituta; pileocystidiafusoidea vellageniformia, subcapitata, 40-80(-90) x 8-13 Jim, capitulo
3.2-5.0 pm diam., crassitunicata (/-3 pm), membrana hyalina vel pigmento luteo. r,'ama pilei et
lamellarum inamyloidea, haud gelatinosa. Trama stipitis dimitica. Caulocystidia!usoideocapitata,
36-85 x 7-10 pm, crassitunicata, membrana hyalina vel pigmento aUI'Qntiaco. Fibulae absunt.
Gregarius, ad strobilos Pini. Ho!otypus: California, Sierra Co., 3 June 1998, D. E. Desjardin
6846 (SFSU).
Pilells (Figs. 1-2) 1.5-3.0 (-5.0) mm diam, hemispherical to convex when young, expanding in
age to plano-convex; margin incurved to decurved, entire, even, non-striate but faintly pellucidstriate when moist; surface smooth to slightly rugulose, hispidulous overall, dull, dry, opaque;
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Fig. I. Immarure basidiomes OfSllvbilllrlls dill/ililifilllls. I DED 6846 (Holorype). Scale bar= 5 mm. (Foro D.E. Desjardin)

when young disc pale brownish red (8C6-7) to brownish orange (7C6-7) and margin pale greyish
red (7-8B3-4) to pink (7 A2), fading with pileus expansion and in age to pale greyish red (8B3) on
the disc and pale pinkish white (7A2) to orangish white (6A2) on the margin, sometimes fading
overall to pale pinkish white or white. Context thin, white. Odor and taste not distinctive. Lamellae
bluntly adnate, distant (8-12) with 1-2 series of lamellulae, narrow (up to 0.5 mm), thick, not
anastomosing, white; edges pruinose, white. Stipe 3-8 x 0.3-0.6 mm, central, cylindrical equal,
subinsititious or with a few white strigose hairs attached to substrate, not radicating, tough, solid.
dull, dry, hispid overall; white or pale orange white (6A2) overall when young, soon darkening
from the base upwards to yellowish brown (5D5), browni h orange (6C5-6) or golden brown
(6B6).
Basidiospores (Fig. 3) 4.5-6.0 x 2.5-3.5 11m [x = 4.9-5.4 x 2.8-3.1 ~lln, X = 5.2 ± 0.2 x 3.0 ± 0.1
11m, Q = 1.5-1.9, Or = 1.70-1.75, Om = 1.73 ± 0.02, n = 15-20 spores per 4collections], ellipsoid,
smooth, hyaline, inamyloid, acyanophilic, thin-walled. Basidia (Fig. 4) 19-22 x 5.5-6.0 11m clavate,
4-spored, unclamped. Basidioles (Fig. 4) clavate. Hymenial cystidia (Fig. 5) numerous on edges
and scattered on sides of lamellae, lageniform-capitate to fusoid-subcapitate or merely fusoid
with broadly rounded apex, 35-50 x 6.5-13 11m (at broadest), neck 3.8-6.5 11m diam, capitulum
4.8-7.0 11m diam, constriction below capitulum 3.8-5.5 11m diam, non-incrusted, hyaline, inamyloid,
with thickened walls (0.5-2.2 11m thick), lacking adherent exudates. Lamellar trama monomitic,
regular, hyphae 2.5-5.0 11m diam, cylindrical, hyaline, inamyloid, thin-walled, non-gelatinous.
Pileipellis (Fig. 6) a hymeniform layer of two types of cells: I) clavate, vesiculose or
sphaeropedunculate cells (Fig. 7) I 1-24 x 6.5-14Ilm with walls 1.0-3.5 (-5.0) 11m thick (mean 2.5
11m), refractive, smooth, hyaline to golden yellow, inamyloid; 2) pileocystidia (Fig. 8) fusoidsUbcapitate to narrowly lagenifonn-subcapitate, rarely non-capitate, 40-80 (-90) x 8-13 11m (at
broadest), neck 4.5-8.0 11m diam, capitulum 3.2-5.0 11m diam, constriction below capitulum 2.8138
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Fig. 2. Mature basidiol11es of 51mbilu/'us dil/lil/ulivus. 2 DED 6612. Scale bar = 5 111m.

(FOIO D.E. Desjardin)

3.51lm diam, with walls 1-3 Ilm thick near the base of the cell, thinning towards the apex to 0.5-1.5
Ilm thick, hyaline to yellow, basally sometimes golden, presumably exudative (clusters of spores
adher to the apex and sides of pileocystidia in exsiccata); margin of pi leus composed nearly entirely
of pileocystidia (Fig. 10). Pileus trama monomitic, of loosely interwoven hyphae 3.0-6.5 (-8.0)
Ilm diam, cylindrical to irregular in outline, thick-walled (OA-0.8 Ilm), hyaline, non-gelatinous,
non-incrusted, inamyloid. Stipitipellis a cutis with numerous caulocystidia; caulocystidia (Fig. 9)
similar to pileocystidia, fu oid-capitate 36-85 x 7-10 11m, hyaline to golden, thick-walled. Stipe
cortical hyphae parallel, cylindrical, 3-5 11m diam, thick-walled, golden-tawny, non-incrusted,
inamyloid. Stipe medullary hyphae dimitic: composed of I) thick-walled, unbranched generative
hyphae 8-16 Ilm diam, hyaline, inamyloid, with walls up to 1.2 Ilm thick; and 2) thin-walled,
branched binding-type generative hyphae 2.5-6.5 Ilm diam, interspersed amongst type-I hyphae,
hyaline, inamyloid. Clamp connections absent in all tissues.
Habit, habitat and distribution. Gregarious on cone scales of sugar pine (Pinus lambertiana
Doug\.; Pinaceae), occasionally also on jeffrey pine (Pinus jeffreyi Grev. & Balf.; Pinaceae) or
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Fig. Ill. Pileocystidia on pileus margin of Slmhillll'll.l dilllllllll/l·II.' (DED 66121. Scale bar = 20 11m.
(Foto D.E. Desjardin)

ponderosa pine (PiIlIlS pOlldel'OSII Doug!. ex P. & C. Lawson: Pinaceae) in montane coniferous
forests. June in the Sierra evada Mountains, June or Oct. in th ascade Moulltain . California.
Material examined. USA. California. Sierra Co.. Hwy 49 near Yuba Pas.. cl v. ca 6000 ft.. 4 Junc 1997. on sugar and
jeffrey pine cone scales. coil. by D. E. Desjardin. Mimi Harrington. Snan Perry. and i\1ike Wood DED 6612 ( F Cl:
same location. on sugar pine cone scales. 4 June 1997. coli. b} Brian Perry. DED 6619 t F ); Forest Service Rd. 52
otT Hwy 49. ele\'. ca 5000 ft .. 3 June 19911, on sugar pine cone scales. coil. by D. E. Desjardin and Brian Perry. DED
6846 (HOLOTYPE: F U; ISOTYPE: NY). Tehema Co .. Lassen ational Foresl, Mineral. Mineral Fire Guard Station.
elev. 5000 ft., 7 Oct. 1981. on sugar pine cone scales, coli. by \\I.B. and VG. Cooke #60684 tDAOM 193789 as
Strohilll!'lIs lrulli.l·lIIIIS): same location. 19 I, on ponderosa pine cone scales. coIl. by WB. and VG. Cooke #60790
(DAOM 1937 as Strohilll!'lI,\' 1!'lIl1i.\'II1W); Gurn ey Creek Campground. Hwy 36. 6 June 19 . on sugar pine cone
scales. coli. by H. D. Thiel'S. HDT 51687 ( FSU).

Commentary
Sirobilurus dilllilllllivus is the only knowilmember of the gellus that forms a pileipellis composed
entirely of thick-walled elements that are nearly equal parts pileocystidia and clavate to
sphaeropedunculate cells. Moreover, it forms the smallest basidiomes of any known species of
Sirobilurus, and is also the only known member with a cOllsistently non-radicating tipe. SlrobiluJ'l/s
dilllinulivus appears to be most phenetically similar to S. albipilaills (Peck) Wells & Kempton.
sharing similar cystidial shape (although thinner-walled in the latter species) and it grows in the
same montane coniferous habitat. Indeed, both species have been collected at the same sites in the
Sierra Nevada Mountains of California. SlrobilllJ'l/s albipilalils differs, however, in forming much
larger basidiomes with greyish brown to olivaceous or sepia pilei (lacking red tone ), form thinwalled pileipellis cells, and develops a radicating stipe covered with yellowish brown floccose
mycelium (cf. DE .JARDIN, 1987; RI:DIIEAD, 1980; WELLS & KF~IPTON. 1971 - Lit SlrobilllJ'l/s lignalilis
Wells & Kempton).
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The pileipellis anatomy and tiny pigmented basidiomes of S. diminutivus are reminiscent of
select members of Marasmius, such asM.felix Morgan (sect. Epiphylli sensu Singer, 1960, 1976,
1986; cf. DESJARDIN, 1989; GILLIAM, 1976), andM. pseudocaricis Noordeloos (sect. Gloiocephala
sensu A.E. Jansen & Noordeloos in Noordeloos, 1981; cf. ANTONiN & NOORDELOOS, 1993). These
Marasmius species differ, however, in forming much larger basidiospores, fusoid basidioles, and
abundant clamp connections. In addition, M. felix grows on leaf petioles of Platanus and
Liquidambar, while M. pseudocaricis grows on leaves of Carix. The features of S. diminutivus
reported herein add further support to the putative close relationship between the genus Strobilurus
and a portion of Marasmius as it is currently delimited, viz., Marasmius sect. Epiphylli and sect.
Gloiocephala. Based on my extensive morphological studies ofMarasmius and anatomically similar
genera, in combination with unpublished molecular sequence data of select taxa (P. Owings &
Desjardin, 1997), it is apparent that Marasmius as currently delimited is at a minimum paraphyletic.
Future research may prove that Marasmius sect. Epiphylli (sensu Singer, ibid.) and sect.
Gloiocephala (sensuA.E. Jansen & Noordeloos, ibid., non Gloiocephala Massee sensu Desjardin
in Desjardin et aI., 1992) should be removed from Marasmius and placed in a separate taxon
within a lineage that includes Strobilurus andXerula.
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