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Abstract Two new species of Coltricia, C. austrosinensis
and C. minima, are described from southern China on the
basis of morphological characters and molecular evidence.
Phylogenetic analysis based on the internal transcribed spacer
(ITS) regions and nuclear large subunit (nLSU) ribosomal
RNA gene regions indicated that the two new species were
nested within the Coltricia clade in Hymenochaetales.
Coltricia austrosinensis is characterized by centrally stipitate
basidiocarps, lobed pileal margin, distinctly swollen sti-
pe tip, cinnamon pore surface, large pores (1–3 per
mm), and broadly ellipsoid basidiospores measuring 8–
10 × 5.5–6.5 μm, with a distribution to date in subtrop-
ical China. Coltricia minima is characterized by tiny,
centrally stipitate basidiocarps, entire pileal margin, uni-
form stipe, pileus bearing distinct concentric zones and
pore surface dark greyish blue when fresh, small pores
(3–4 per mm), narrow tramal hyphae (3.5–4 μm), and
broadly ellipsoid to subglobose basidiospores measuring
6–7 × 4–5 μm, and occur in mixed tropical forests.
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Taxonomy

Introduction

Coltricia Gray, typified by C. perennis (L.) Murrill, is a spe-
cial genus in Hymenochaetales (Larsson et al. 2006), as
species in this genus grow mostly on the ground, while
major species of Hymenochaetales are wood-inhabiting
fungi. Although C. perennis is a mycorrhizal fungus
(Tedersoo et al. 2007), the lifestyle of other species is
not well known. Coltricia and Coltriciella Murrill re-
semble each other by similar growth habits and hyphal
structure, but the former has smooth basidiospores,
while they are ornamented in the latter (Ryvarden
1991; Dai 2010). According to the recent molecular
data, the two genera are recovered either as sister clades
or as a single clade. The monophyly of each genus is
still unresolved (Wagner and Fischer 2002; Larsson
et al. 2006; Tedersoo et al. 2007). The two genera have
been studied extensively worldwide; several new taxa
have been reported recently, and 54 species have been found
in these two genera thus far (Burdsall 1969; Gilbertson and
Ryvarden 1986; Corner 1991; Masuka and Ryvarden 1993;
Rajchenberg and Wright 1998; Nunez and Ryvarden 2000;
Aime et al. 2003; Niemelä 2005; Ryvarden et al. 2006;
Ryvarden 2007; Gomes-Silva et al. 2009; Baltazar et al.
2010; Dai 2010; Dai et al. 2010; Dai and Li 2012; Zhou and
Tedersoo 2012; Valenzuela et al. 2012; Decock 2013;
Ryvarden and Melo 2014; Bian and Dai 2015).

During investigations of wood-inhabiting fungi in
southern China with a special focus on Coltricia, sever-
al collections of Coltricia were found to differ from
existing species and to represent two undescribed spe-
cies based on morphological characters and phylogenetic
analysis. Illustrated descriptions of the two new species
and an identification key to the Chinese species in this
genus is provided.
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Materials and methods

Morphological studies

Voucher specimens are deposited at the herbarium of the
Institute of Microbiology, Beijing Forestry University (BJFC).
Macro-morphological descriptions were based on field notes
and laboratory measurements. The microscopic routine used in
this study followed Dai (2010). Drawings were made with the
aid of a drawing tube. Microscopic features, measurements and
drawings were made from slide preparations stained with cotton
blue and Melzer’s reagent. Spores were measured from sections
cut from tubes. In presenting the variation in the size of the
spores, 5 % of measurements were excluded from each end of
the range, and are given in parentheses. In the text, the following
abbreviations are used: IKI=Melzer’s reagent, IKI–=negative
in Melzer’s reagent, KOH= 5 % potassium hydroxide,
CB=cotton blue, CB+=cyanophilous, CB–=acyanophilous,
L =mean spore length (arithmetic average of all spores),
W=mean spore width (arithmetic average of all spores),
Q=variation in the L/W ratios between the specimens studied,
n (a/b)=number of spores (a) measured from given number (b)
of specimens. Special color terms follow Petersen (1996).

Molecular phylogeny

The collections of the two new species and other fungal taxa
used in this study are listed in Table 1. The methods of DNA
extraction and amplification followed Chen et al. (2016).
CTAB rapid plant genome extraction kit (DN14; Aidlab
Biotechnologies Co., Ltd, Beijing) was used to extract total
genomic DNA from dried specimens of the new collections,
according to the manufacturer’s instructions with some mod-
ifications. The primers ITS5 (GGA AGT AAA AGT CGT
AAC AAG G, 5′ to 3′)/ITS4 (TCC TCC GCT TAT TGA
TAT GC, 5′ to 3′) and LR0R (ACC CGC TGA ACT TAA
GC, 5′ to 3′)/LR7 (TAC TAC CAC CAA GAT CT, 5′ to 3′)
were used for PCR amplification (primer sequences used in
this study were obtained from http://www.biology.duke.edu/
fungi/mycolab/primers.htm). The PCR products were
sequenced at the Beijing Genomics Institute, China, with the
same primers. The newly generated sequences were deposited
at GenBank and are listed in Table 1.

For the phylogenetic analysis, additional sequences of oth-
er taxa were selected from GenBank and are referenced in
Table 1. The dataset includes 65 sequences representing 29
taxa. Fourteen taxa of Coltricia and nine taxa of Coltriciella
are involved in the phylogeny. According to Wagner and
Fischer (2002), the sequence of Trichaptum abietinum
(Dicks.) Ryvarden obtained from GenBank (KP454016) was
chosen as the outgroup. Sequences were aligned with BioEdit
(Hall 1999) and ClustalX (Thompson et al. 1997). Alignment
was manually adjusted to allow maximum alignment and to

minimize gaps. Sequence alignment was deposited at
TreeBASE (submission ID 18687, www.treebase.org).

Maximum parsimony (MP) analysis was applied to the
combined dataset of ITS and nLSU sequences. The construc-
tion was performed in PAUP* version 4.0b10 (Swofford
2002). All characters were equally weighted and gaps were
treated as missing data. Trees were inferred using the heuristic
search option with TBR branch swapping and 1000 random
sequence additions. Max-trees was set to 5000, branches of
zero length were collapsed and all parsimonious trees were
saved. Clade robustness was assessed using a bootstrap (BT)
analysis with 1000 replicates (Felsenstein 1985). Descriptive
tree statistics of tree length (TL), consistency index (CI), re-
tention index (RI), rescaled consistency index (RC), and ho-
moplasy index (HI) were calculated for each maximum parsi-
monious tree (MPT) generated.

RAxML v.7.2.8 was used to construct a maximum likeli-
hood (ML) tree with GTR+G+I model of site substitution
including estimation of Gamma-distributed rate heterogeneity
and a proportion of invariant sites (Stamatakis 2006). The
branch support was evaluated using the bootstrapping method
with 1000 replicates (Hillis and Bull 1993).

MrModeltest 2.3 (Posada and Crandall 1998; Nylander
2004) was used to determine the best-fit evolution model for
each dataset for Bayesian inference (BI). BI was calculated
with MrBayes 3.1.2 with a general time reversible (GTR)
model of DNA substitution and a gamma distribution rate
variation across sites (Ronquist and Huelsenbeck 2003).
Four Markov chains were run for two runs from random
starting trees for 1,500,000 generations, and trees were sam-
pled every 100 generations. The first 375,000 generations
were discarded as burn-in. A majority rule consensus tree of
all remaining trees was calculated. Branches that received
bootstrap support for maximum parsimony (MP), maximum
likelihood (BS) and Bayesian posterior probabilities (BPP)
greater than or equal to 75 % (MP and BS) and 0.95 (BPP)
were considered as significantly supported.

Results

The combined dataset had an aligned length of 2035 characters,
of which 912 characters are constant, 170 are variable and
parsimony-uninformative, and 953 are parsimony-informative.
MP analysis yielded four equally most-parsimonious trees
(TL=3590, CI=0.553, RI=0.788, RC=0.436, HI=0.447).
The best model for the combined dataset estimated and applied
in the Bayesian analysis was a GTR+I+Gmodel. Bayesian and
ML analysis resulted in a topology similar to that with MP
analysis. Only the MP tree is provided in the Fig. 1, and the
BT values (≥50 %) and BPPs (≥0.95) are shown at the nodes.

The analysis revealed that the selected species of Coltricia
and Coltriciella clustered together. The new collections
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Table 1 List of species,
specimens and GenBank
accession numbers of sequences
used in this study

Species name Sample no. GenBank accession no.

ITS nLSU

Coltricia australica L.W. Zhou et al. TU 103694 – AM412243

C. australica MEL 2059672 – AM412244

C. austrosinensis L.S. Bian & Y.C. Dai Dai 13093 KU360670a KU360640a

C. austrosinensis Dai 13098 KU360671a KU360640a

C. austrosinensis Dai 13823 KU360672a KU360642a

C. abieticola Y.C. Dai Cui 12276 KU360673a KU360643a

C. abieticola Cui 12312 KU360674a KU360644a

C. cinnamomea (Jacq.) Murrill Cui 10494 KU360675a KJ000217

C. cinnamomea Cui 10505 KU360676a KU360645a

C. cinnamomea Dai 2464 – AF311003

C. crassa Y.C. Dai Cui 9211 KU360677a KU360646a

C. crassa Cui 10255 KU360678a KU360647a

C. crassa Dai 15163 KU360679a KU360648a

C. macropora Y.C. Dai Cui 9019 KU360680a KJ000220

C. macropora Cui 9039 KU360681a KJ000221

C. minima L.S. Bian & Y.C. Dai Dai 15206 KU360682a KU360649a

C. minima Dai 15222 KU360683a KU360650a

C. minor Y.C. Dai Dai 16088 KU360684a KU360651a

C. montagnei (Fr.) Murrill Cui 10169 KU360685a KU360652a

C. montagnei MF 96-96 – AY039683

C. perennis (L.) Murrill Cui 10318 KU360686a KJ000224

C. perennis Cui 10319 KU360687a KU360653a

C. perennis JV 0809/55 KU360688a KU360654a

C. perennis MF 92-96 – AF311004

C. perennis AFTOL-ID 447 DQ234559 –

C. pyrophila (Wakef.) Ryvarden Cui 10314 KU360689a KU360655a

C. pyrophila Cui 10411 KU360690a KU360656a

C. pyrophila Cui 10552 KU360691a KU360657a

C. strigosipes Corner Cui 9080 – HQ328521

C. strigosipes Dai 15586 KU360692a KU360658a

C. strigosipes Dai 15587 KU360693a KU360659a

C. verrucata Aime et al. Dai 15120 KU360694a KU360660a

C. verrucata Dai 15125 KU360695a KU360661a

C. verrucata Dai 15138 KU360696a KU360662a

C. weii Y.C. Dai Cui 9206 KU360697a KU360663a

C. weii Cui 11011 KU360698a KU360664a

C. weii Dai 13840 KU360699a KU360665a

Coltriciella baoshanensis Y.C. Dai & B.K. Cui Dai 13072 KU360700a KU360666a

C. baoshanensis Dai 13075 KC857266 KC857267

C. dependens (Berk. & M.A. Curtis) Murrill LR 39016 – AY059059

C. dependens MEL 2096512 – AM412248

C. dependens MEL 2292349 – AM412249

C. dependens TU 100506 – AM412250

C. dependens TU 100518 – AM412251

C. dependens TU 103378 AM412252 AM412252

C. dependens TU 103611 AM412253 AM412253

C. dependens TAA 195099 AM412254 AM412254

C. globosa L.S. Bian & Y.C. Dai Cui 7545 KJ540930 KJ000226
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formed two highly supported lineages (Coltricia
austrosinensis MP = 100 %, BS = 100, BPP = 1.00;
C. minima MP=100 %, BS= 100, BPP= 1.00), and they
nested within the Coltricia clade.

Taxonomy

Coltricia austrosinensis L.S. Bian & Y.C. Dai, sp. nov.
(Figs. 2 and 3)

MycoBank no.: MB 815487
Coltricia austrosinensis is characterized by centrally

stipitate basidiocarps, cinnamon pore surface, large pores
(1–3 per mm), lacerate dissepiments, thick contextual hyphae
(8–9 μm in diam) and broadly ellipsoid basidiospores measur-
ing 8–10×5.5–6.5 μm.

Holotype . CHINA . Yunnan Province, Baoshan,
Gaoligongshan Natural Reserve, on ground of mixed forest,
28 October 2012 Dai 13093 (BJFC013317).

Etymology. Austrosinensis (Lat.) referring to the locality in
southern China.

Fruiting body. Basidiocarps annual, centrally stipitate, sol-
itary, soft fibrous when fresh, becoming soft corky upon dry-
ing. Pilei more or less circular to infundibuliform, up to 4 cm
in diam and 5 mm thick at centre. Pileal surface velutinate to
glabrous, cinnamon to fawn when fresh, greyish brown to
deep olive upon drying, with indistinct concentric zones and
radially aligned lines; margin thinning out, lobed, curving
down upon drying. Pore surface buff-yellow when fresh,

cinnamon upon drying; pores angular, 1–3 per mm, dissepi-
ments thin, lacerate. Context greyish brown, coriaceous, up to
1mm thick. Tubes buff, distinctly paler than context, fragile or
slightly brittle when dry, up to 4 mm long. Stipe greyish
brown, corky, finely velutinate, up to 3.5 cm long, 4 mm in
diam; swollen tip up to 8 mm in diam.

Hyphal structure. Hyphal system monomitic; generative
hyphae simple septate; tissue darkening but otherwise un-
changed in KOH.

Context. Contextual hyphae cinnamon-buff, thick-walled
with a wide lumen, occasionally branched, with frequent sim-
ple septa, straight, more or less regularly arranged, 8–9 μm in
diam; hyphae in the stipe golden brown, fairly thick-walled
with a wide lumen, 7–9 μm in diam.

Tubes. Tramal hyphae pale yellow to buff-yellow, slightly
thick-walled to thick-walled with a wide lumen, moderately
branched, loosely interwoven to subparallel along the tubes,
4–6 μm in diam. Cystidia and cystidioles absent. Basidia
broadly clavate, with four sterigmata and a simple septum at
the base, 24–29 × 7–8 μm; basidioles similar in shape to
basidia, but slightly smaller.

Spores. Basidiospores broadly ellipsoid, pale yellow, fairly
thick-walled, smooth, IKI–, CB+, (7.5–) 8–10×5.5–6.5 (−7)
μm, L=8.96 μm, W=5.95 μm, Q=1.49–1.52 (n=60/2).

Additional specimens (paratypes) examined: CHINA.
Jiangxi Province, Jinggangshan, Jinggangshan Nature
Reserve, on ground in mixed forest, 23 September 2008 Dai
10599 (BJFC004848). Yunnan Province, Baoshan,
Gaoligongshan Natural Reserve, on ground of mixed forest,

Table 1 (continued)
Species name Sample no. GenBank accession no.

ITS nLSU

C. navispora T.W. Henkel et al. C. Aime – AY059062

C. oblectabilis (Lloyd) Kotl. et al. RC 11835 – AY059061

C. pseudodependens L.S. Bian & Y.C. Dai Cui 8138 KJ540931 KJ000227

C. pseudodependens Dai 13081 – KJ000229

C. pseudodependens Dai 15595 – KJ000228

C. pusilla (Imazeki & Kobayasi) Corner Dai 15168 KU360701a KU360667a

C. pusilla Dai 15581 – KU360668a

C. pusilla Nunez 26.7.95 – AY059060

C. sonorensis R. Valenz. et al. ENCB RV 13144 – HQ439179

C. subglobosa Y.C. Dai Dai 15158 KU360702a KU360669a

C. subglobosa Wei 5020 – KJ000230

Hyphodontia alutaria (Burt) J. Erikss. 3214b DQ873603 DQ873603

H. nespori (Bres.) J. Erikss. & Hjortstam 3221b DQ873622 DQ873622

H. quercina (Pers.) J. Erikss. GEL 3790 – AY059065

H. radula (Pers.) Langer & Vesterh. GEL 3798 – AJ406466

Schizopora paradoxa (Schrad.) Donk TW 4.6.98b – AY059067

Trichaptum abietinum (Dicks.) Ryvarden UBC F28393 KP454016 KP454016

a Newly generated sequences for this study
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23 October 2009 Cui 8003 (BJFC006492), 28 October 2012
Dai 13098 (BJFC013322); Shuanghe Village, on ground of
mixed forest, 5 August 2014 Dai 13823 (BJFC017553).

Coltricia minima L.S. Bian & Y.C. Dai, sp. nov. (Figs. 4
and 5).

MycoBank no.: MB 815488
Coltricia minima is characterized by tiny, centrally stipitate

basidiocarps (less than 1.5 cm in diam), dark greyish blue to

deep olive pore surface, small pores (3–4 per mm), narrow
tramal hyphae (3.5–4μm) and broadly ellipsoid to subglobose
basidiospores measuring 6–7×4–5 μm.

Holotype.CHINA. Hainan Province, Qiongzhong County,
Limushan Natural Reserve, on ground of tropical forest, 30
May 2015 Dai 15206 (BJFC019317).

Etymology. Minima (Lat.) referring to the tiny fruiting
body.

Fig. 1 Maximum parsimony strict consensus tree illustrating the phylogeny based on combined ITS + nLSU sequence data. Branches are labeled with
parsimony bootstrap proportions high than 50 %, maximum likelihood bootstrap higher than 50 % and Bayesian posterior probabilities more than 0.95
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Fruiting body. Basidiocarps annual, centrally stipitate, sol-
itary, soft fibrous when fresh, becoming soft corky upon dry-
ing. Pilei tiny, more or less circular to infundibuliform, up to
1.3 cm in diam and 2 mm thick at centre. Pileal surface
velutinate to glabrous, concentric zonate, cinnamon-buff to

clay-buff when fresh, clay-buff to orange-brown and concen-
tric zones becoming indistinct upon drying; margin thin, en-
tire, curving down upon drying. Pore surface dark greyish
blue when fresh, clay-buff to deep olive when dry; pores an-
gular, 3–4 per mm; dissepiments thin, slightly lacerate.

Fig. 2 Basidiocarps of Coltricia austrosinensis (Dai 10599, paratype).
Bar = 1 cm

Fig. 3 Microscopic structures of Coltricia austrosinensis (drawn from
the holotype). a. Basidiospores. b. Basidia and basidioles. c. Hyphae from
trama. d. Hyphae from context. Bars: a–d= 10 μm

Fig. 4 Basidiocarps of Coltricia minima (Dai 15203, paratype).
Bar = 1 cm

Fig. 5 Microscopic structures of Coltricia minima (drawn from the
holotype). a. Basidiospores. b. Basidia and basidioles. c. Hyphae from
trama. d. Hyphae from context. Bars: a= 5 μm; b–d= 10 μm
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Context dark brown, soft corky, up to 0.3 mm thick. Tubes
concolourous with the pore surface, fragile, up to 1.7 mm
thick. Stipe clay-buff when fresh, greyish brown to deep olive
when dry, corky, finely velutinate, up to 1.7 cm long, 2 mm in
diam, more or less uniform.

Hyphal structure. Hyphal system monomitic, generative
hyphae simple septate, IKI–, CB–; tissue darkening but oth-
erwise unchanged in KOH.

Context. Contextual hyphae cinnamon-buff to cinnamon,
slightly thick-walled with a wide lumen, occasionally
branched, frequently simple septate, straight, loosely interwo-
ven, 4.5–6.5 μm in diam; hyphae in stipe similar to context,
parallel along the stipe, rarely branched, 4–6 μm in diam.

Tubes. Tramal hyphae cinnamon-buff to yellowish brown,
slightly thick-walled with a wide lumen, moderately
branched, frequently simple septate, more or less straight,
loosely interwoven to subparallel along the tubes, 3.5–4 μm
in diam. Cystidia and cystidioles absent, basidia more or less
barrel-shaped, thin-walled, with four sterigmata and a basal
simple septum, 16.5–18×7 μm, basidioles in shape similar to
basidia, but slightly smaller.

Spores. Basidiospores broadly ellipsoid to subglobose, yel-
lowish, thick-walled, smooth, IKI–, CB+, 6–7 (−8) × 4–5
(−5.5) μm, L = 6.49 μm, W = 4.70 μm, Q = 1.36–1.40
(n=60/2).

Additional specimens (paratypes) examined: CHINA.
Hainan Province, Qiongzhong County, Limushan Natural
Reserve, on ground of tropical forest, 30 May 2015 Dai
15203 (BJFC019314), Dai 15221 (BJFC019332), Dai15222
(BJFC019333).

Discussion

Coltricia austrosinensis has centrally stipitate basidiocarps,
large angular pores and smooth hyphae; these features are shared
by C. abieticola Y.C. Dai, C. crassa Y.C. Dai, and C. focicola
(Berk. & M.A. Curtis) Murrill. However, C. abieticola has du-
plex stipes, smaller basidiospores measuring 7–8×5.7–6.5 μm,
and grows on Abies in boreal forest (Dai 2010).C. crassa differs
from C. austrosinensis by its large and thick basidiocarps (up to
6 cm in diam and 2 cm thick at centre) and the presence of
tortuous dendrohyphidia-like hyphae (Dai 2010); C. focicola
can be distinguished by cylindrical to oblong-ellipsoid basidio-
spores measuring 8–11×4–5 μm (Ryvarden and Melo 2014).
Phylogenetically, C. austrosinensis grouped with C. minor Y.C.
Dai, C. australica L.W. Zhou, Tedersoo, & Y.C. Dai and
Coltriciella globosa L.S. Bian & Y.C. Dai, and formed a mod-
erately supported lineage (Fig. 1).Coltricia minor, however, can
be distinguished by tiny laterally stipitate basidiocarps and
oblong-ellipsoid basidiospores measuring 5.5–6.8×3.5–4 μm
(Dai et al. 2010); C. australica differs by its smaller pores (3–
4 mm per mm), entire dissepiments and smaller basidiospores

measuring 6–7.3×4.4–5.2 μm (Zhou and Tedersoo 2012);
Coltriciella globosa differs from C. austrosinensis by the pres-
ence of cystidioles and finely verrucose basidiospores (Bian and
Dai 2015).

Coltricia minima is morphologically similar to
C. cinnamomea (Jacq.) Murrill, C. pyrophila (Wakef.)
Ryvarden, and C. weii Y.C. Dai, by sharing centrally stipitate
basidiospores, small pores and broadly ellipsoid basidiospores.
However, C. cinnamomea has larger fruiting bodies (pileus up
to 12 cm in diam) and larger basidiospores measuring 6.9–
8.1×5.5–6.4 μm (Niemelä 2005; Ryvarden and Melo 2014);
C. pyrophila has a swollen stipe tip and smaller basidiospores
measuring 4.7–5.8×3.4–4 μm (Dai 2010); C. weii has larger
fruiting bodies (pileus up to 3 cm in diam) and dichotomously
branched pileal hyphae (Dai et al. 2010). Phylogenetically,
C. minima grouped with C. strigosipes Corner and
C. verrucata Aime, T.W. Henkel & Ryvarden, and formed a
highly supported lineage (Fig. 1). However, C. strigosipes dif-
fers from C. minima by its larger fruiting bodies (pileus up to
2.8 cm) and densely strigose stipes (Corner 1991; Dai 2010);
C. verrucata differs from C. minima by bearing erect bristles at
the pileal surface, thicker tramal hyphae (7–11 μm in diam) and
strongly verrucose hyphae (Aime et al. 2003; Dai 2010).
Coltricia minor also has tiny basidiocarps, but it can be distin-
guished by the lateral stipe, thicker tramal hyphae (7–11 μm in
diam) and smaller ellipsoid basidiospores measuring 5.5–
6.8×3.5–4 μm (Dai et al. 2010).

Key to species of Coltricia in China
1 Hymenophore more or less concentrically

lamellate . . . . . . . . . . . . . . . . C. montagnei
1 Hymenophore poroid . . . . . . . . . . . . . . . . . . . . . . . . 2
2 Basidiocarps pendent . . . . . . . . . . . . . . . .C. tsugicola
2 Basidiocarps erect. . . . . . . . . . . . . . . . . . . . . . . . . . . 3
3 Basidiocarps laterally stipitate. . . . . . . . . . . . . . . . . . 4
3 Basidiocarps eccentrically to centrally stipitate . . . . . 5
4 Mature pilei < 0.5 cm in diam; basidiospores 5.5–
6.8×3.5–4 μm. . . . . . . . . . . . . . . . . . . . . . . C. minor

4 Mature pilei > 0.5 cm in diam; basidiospores 9–
10.3×5.7–6.8 μm . . . . . . . . . . . . . . . . . . C. duportii

5 Stipe duplex; on fallen trunk of Abies. . . C. abieticola
5 Stipe homogeneous; on ground. . . . . . . . . . . . . . . . . 6
6 Pores 0.5–3 per mm . . . . . . . . . . . . . . . . . . . . . . . . . 7
6 Pores 3–6 per mm . . . . . . . . . . . . . . . . . . . . . . . . . 11
7 Pileal surface bearing erect bristle; hyphae strongly
pruinate . . . . . . . . . . . . . . . . . . . . . . . . . C. verrucata

7 Pileal surface velutinate to smooth; hyphae smooth . 8
8 Context thick, up to 12 mm thick, dendrohyphidia-like
hyphae present . . . . . . . . . . . . . . . . . . . . . . .C. crassa

8 Context thin, up to 1 mm thick, dendrohyphidia-like
hyphae absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

9 Basidiocarps eccentrically stipitate, with unpleasant
odour when fresh and dry . . . . . . . . . . C. macropora

Mycol Progress (2016) 15: 27 Page 7 of 8 27



9 Basidiocarps centrally stipitate, without odour
consistently . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

10 Basidiospores oblong-ell ipsoid, < 5.5 μm
wide . . . . . . . . . . . . . . . . . . . . . . . . . . . C. focicola

10 Basidiospores broadly ellipsoid to subglobose, >
5.5 μm wide . . . . . . . . . . . . . . . . .C. austrosinensis

11 Stipe bearing plenty of spines . . . . . . . C. strigosipes
11 Stipe smooth or velutinate . . . . . . . . . . . . . . . . . . 12
12 Growth in gymnosperm forests; basidiospores

ellipsoid. . . . . . . . . . . . . . . . . . . . . . . . . C. perennis
12 Growth in angiosperm forests; basidiospores broadly

ellipsoid to globose . . . . . . . . . . . . . . . . . . . . . . . 13
13 Tramal hyphae 3–4 μm in diam . . . . . . . . . . . . . . 14
13 Tramal hyphae 4–9 in diam . . . . . . . . . . . . . . . . . 15
14 Mature pilei > 1.5 cm in diam; basidiospores>7.5 μm

long . . . . . . . . . . . . . . . . . . . . . . . . . C. subperennis
14 Mature pilei < 1.5 cm in diam; basidiospores<7.5 μm

long . . . . . . . . . . . . . . . . . . . . . . . . . . . . .C. minima
15 Basidiospores<4 μm wide . . . . . . . . . . C. pyrophila
15 Basidiospores>4 μm wide . . . . . . . . . . . . . . . . . . 16
16 Pileal surface hyphae unbranched . . .C. cinnamomea
16 Pileal surface hyphae dichotomously branched . .C. weii
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