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Aleurodiscus tenuissimus and A. tropicus, on dead bamboo, are new species from tropical
Asia. Both species have effused basidiocarps and simple-septate generative hyphae.
Aleurodiscus tenuissimus, from southern China, lacks acanthophyses and possesses echi-
nulate basidiospores, whereas A. tropicus, from southern China and Vietnam, has abundant
acanthophyses and smooth basidiospores. Phylogenetic analyses of the nuc rDNA internal
transcribed spacer region sequences (ITS1-5.8S-ITS2 = ITS) support the recognition of the
taxa as distinct. The new species are described and illustrated, and a worldwide key to six
species of Aleurodiscus on bamboo is provided.

© 2017 The Mycological Society of Japan. Published by Elsevier B.V. All rights reserved.

1. Introduction

Aleurodiscus s.l. is a readily recognized group of wood-
inhabiting fungi with cupulate, effused, or effused-reflexed
basidiocarps, smooth or ornamented amyloid basidiospores,
and sterile organs such as acanthophyses, gloeocystidia, and
dendrohyphidia (Nunez and Ryvarden 1997; Bernicchia and
Gorjéon 2010). There are 25 species of Aleurodiscus s.l.
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reported from China (Dai et al. 2004; Dai 2011; Dai and He
2016), but species diversity and distribution of Aleurodiscus
s.l. in tropical Asia are still poorly studied. In 2016, many
corticioid or crust fungi were collected during field trips to
Hainan Province, a tropical region in southern China. Some of
the specimens were on bamboo which is widely distributed in
eastern and southeastern Asia.

There are more than 1400 species of bamboo (Poaceae,
Bambusoideae) worldwide (Kelchner and Bamboo Phylogeny
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Group 2013). Woody bamboo species support a number of
wood-decay fungi reported by Hino and Katumoto (1961),
Boidin et al. (1986), Hyde et al. (2002), Coelho et al. (2006,
2009), Cui et al. (2007, 2011), Choeyklin et al. (2009), Zhou and
Jia (2010), Dai et al. (2011) and Zhao et al. (2014). Morpholog-
ical and molecular studies of corticioid specimens from
Hainan Province on bamboo revealed two new species of
Aleurodiscus s.1. — Aleurodiscus tenuissimus and A. tropicus. The
new taxa are described and illustrated, and a worldwide
identification key is provided for all 6 known species of
Aleurodiscus s.l. on bamboo.

2. Materials and methods
2.1.  Morphological studies

The studied specimens are deposited in the herbaria of Beijing
Forestry University (BJFC) and National Museum of Natural
Science, Taiwan (TNM). Samples for microscopic examination
were mounted in cotton blue, Melzer's reagent or 1% phloxine.
The following abbreviations are used: L = mean spore length,
W = mean spore width, Q = L/W ratio, n (a/b) = number of
spores (a) from number of specimens (b), CB— = acyanophilous,
SA— = negative reaction in sulfobenzaldehyde. Color codes and
names follow Kornerup and Wanscher (1978).

2.2. Molecular studies and phylogenetic analyses

A CTAB rapid plant genome extraction kit (Aidlab Bio-
technologies Co., Ltd, Beijing) was used to obtain PCR products
from dried specimens. ITS regions were amplified with
primers ITS4 and ITS5 (White et al. 1990). PCR conditions were
as follows: initial denaturation at 95 °C for 3 min, followed by
34 cycles at 94 °C for 40 s, 58 °C for 45 s, 72 °C for 1 min, and a
final extension at 72 °C for 10 min. DNA sequencing was per-
formed at Beijing Genomics Institute, China, with the same
primers. All newly generated sequences were submitted to
GenBank (Table 1).

Sequences generated in this study were aligned with
related sequences obtained from GenBank (Table 1) using
ClustalX v.1.83 (Chenna et al. 2003), and manually adjusted in
BioEdit v.7.0.5.3 (Hall 1999). Heterobasidion parviporum Niemela
& Korhonen was selected as the outgroup taxon (Wu et al.
2001; Dai and He 2016). Sequence alignments were deposited
at TreeBase (submission ID: 19573). Trees were figured in
TreeView v.1.6.6 (Page 1996).

Maximum parsimony analyses (MP) were performed using
PAUP* 4.0b10 (Swofford 2002). Gaps in the alignments were
treated as missing data. Trees were generated using 100
replicates of random stepwise addition of sequence and tree-
bisection reconnection (TBR) branch-swapping algorithm
with all characters given equal weight. Branch supports (BT)
for all parsimony analyses were estimated by performing
1000 bootstrap replicates (Felsenstein 1985) with a heuristic
search of 10 random-addition replicates for each bootstrap
replicate. The tree length (TL), consistency indices (CI),
retention indices (RI), rescaled consistency indices (RC) and
homoplasy index (HI) were calculated for each generated
tree.

For Bayesian inference (BI), best models of evolution were
obtained using MrModeltest v.2.2 (Nylander 2004), and poste-
rior probabilities (BPP) were determined by Markov Chain
Monte Carlo sampling in MrBayes v.3.1.2 (Ronquist and
Huelsenbeck 2003). Four simultaneous Markov chains were
run for one million generations for the ITS dataset, and trees
were sampled every 100th generation. The first 25% of the trees,
which represented the burn-in phase of the analyses, were
discarded, and the remaining trees were used for calculating
posterior probabilities in the majority rule consensus tree.

3. Results
3.1.  Molecular phylogeny

The ITS dataset contained 39 ITS sequences representing 24
in-group taxa and the out-group taxon, of which 14 sequences
were newly generated (Table 1). This dataset had an aligned
length of 646 characters of which 356 were parsimony infor-
mative. MP analysis yielded two equally parsimonious trees
(TL = 1428, CI = 0.528, RI = 0.732, RC = 0.387, HI = 0.472). The
best-fit evolution model for BI was “GTR+I+G”. BI analyses
resulted in a phylogenetic tree of similar topology to the MP
tree with an average standard deviation of split
frequencies = 0.008148. The strict consensus MP tree is shown
in Fig. 1 with both BT values (>50%) and BPPs (>0.95) shown
along the branches. In the tree, Aleurodiscus tenuissimus and A.
tropicus each formed a distinct lineage. Aleurodiscus tenuissimus
was sister to Xylobolus frustulatus (Pers.) P. Karst. (BT = 84%,
BPPs < 0.95; Fig. 1), and A. tropicus sister to A. cerussatus (Bres.)
Ho6hn. & Litsch. (BT = 85%, BPPs = 0.97; Fig. 1).

3.2 Taxonomy

Aleurodiscus tenuissimus L.D. Dai & S.H. He, sp. nov. Figs. 2A, 3.
MycoBank no.: MB818335.

Diagnosis: The species is distinct by its effused, thin basi-
diocarps, simple-septate generative hyphae, lack of acan-
thophyses, thick-walled hyphidia, small basidia, echinulate
basidiospores, and habit on dead bamboo in tropical areas.

Type: CHINA, Hainan Province, Lingshui County, Dia-
oluoshan Nature Reserve, on dead bamboo, 17 Mar 2016, S.H.
He, He 3575 (holotype, BJFC 022075).

rRNA gene sequences ex-holotype:
KX842529 (nLSU).

Etymology: “tenuissimus”
basidiocarps.

Fruiting body: Basidiocarps annual, resupinate, effused,
closely adnate, not separable, coriaceous, at first as small
patches, later confluent up to 15 cm long, 40—55 um thick.
Hymenophore smooth, white (1A1) when fresh, becoming
pale grey (1B1) or yellowish white (1B2) when dry, not cracked;
margin abrupt, indistinct, concolorous with hymenophore

KX306880 (ITS),

(Lat.) refers to the thin

surface.

Hyphal structure: Hyphal system monomitic. Subiculum
absent, subhymenium thickening. Generative hyphae more or
less interwoven, simple-septate, colorless, thin- to thick-
walled, moderately branched, 1-3.5 ym diam.
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Table 1 — Taxa with locality, substrate, and GenBank accession numbers for ITS sequences used in the phylogenetic

analyses.

Taxa Voucher Locality Substrate ITS
Acanthobasidium bambusicola He2357 China Bamboo KU559343
Acanthobasidium weirii HHB13132 Italy Tsuga mertensiana KX306882*
Acanthobasidium weirii HHB13499 Canada Tsuga heterophylla KX306883%
Aleurocystidiellum disciforme He3159 China Quercus sp. KU559340
Aleurocystidiellum subcruentatum He2886 China Abies sp. KU559341
Aleurocystidiellum subcruentatum HHB17353 USA Picea glauca KU559360
Aleurodiscus amorphus Ghobad-Nejhad2464 China Abies sp. KU559342
Aleurodiscus amorphus HHB11320 USA Abies balsamea KU559362°
Aleurodiscus aurantius KC565 United Kingdom = HQ441573
Aleurodiscus botryosus He2712 China Angiosperm KX306877%
Aleurodiscus cerussatus He2208 USA Angiosperm KX306874"
Aleurodiscus cerussatus He3007 China Angiosperm KX306875%
Aleurodiscus effusus He2261 China Gymnosperm KU559344
Aleurodiscus grantii HHB14417 USA Abies procera KU559363
Aleurodiscus grantii He2895 China Abies sp. KU559347
Aleurodiscus ljubarskii He2418 China Quercus sp. KU559349
Aleurodiscus ljubarskii TAA101173 Russia = KU559370°
Aleurodiscus mesaverdensis FP120155 USA = KU559359
Aleurodiscus mirabilis Dai13281 China Angiosperm KU559350
Aleurodiscus mirabilis He3730 China Cinnamomeum KX306878%
Aleurodiscus oakesii He2243 USA Quercus sp. KU559352
Aleurodiscus oakesii HHB11890 USA Ostrya virginiana KU559365
Aleurodiscus penicillatus HHB14115 USA Picea sitchensis KU559338*
Aleurodiscus tenuissimus He3575 China Bamboo KX306880%
Aleurodiscus tenuissimus Dail6124 China Bamboo KX306876
Aleurodiscus tropicus He3830 China Bamboo KX553875%
Aleurodiscus tropicus He3834 China Bamboo KX553876
Aleurodiscus tropicus Wu9807-75 Vietnam Bamboo KX842530%
Aleurodiscus wakefieldiae FP135654 France Castanea KU559369
Aleurodiscus wakefieldiae He2580 China Angiosperm KU559353
Neoaleurodiscus fujii He2921 China Rhododendron sp. KU559357
Neoaleurodiscus fujii Wu0807-41 Japan Rhododendron sp. FJ799924
Stereum complicatum He2234 USA Quercus sp. KU559368
Stereum ostrea He2067 USA Quercus sp. KU559366
Stereum sanguinolentum He2111 USA Pinus sp. KU559367
Xylobolus frustulatus He2231 USA Quercus sp. KU881905
Xylobolus frustulatus KUC20121102-07 South Korea = KJ668431
Xylobolus spectabilis 275-597 Japan = AB509853
Outgroup

Heterobasidion parviporum 091605 China = KJ651503

# Sequences newly generated in this study.

Hymenium: Acanthophyses absent. Hyphidia abundant,
simple or branched, colorless, thick-walled, sinuous,
23—48 x 2.5—4 um. Gloeocystidia obclavate to submoniliform
with an apical papilla, slightly sinuous, thick-walled, SA—,
34—61 x 6—12 um. Basidia clavate to subcylindrical, usually
with 1-2 constrictions, colorless, thick-walled, with 4 sterig-
mata, simple-septate at base, usually stalked, occasionally
with a short lateral branch, 13—23 x 5.7—9.5 um.

Spores: Basidiospores ellipsoid to subovoid, colorless,
thick-walled, with a distinct apiculus, densely echinulate,
strongly amyloid, CB—, (5-)6—8(—8.5) x (3-)4—5 um,
L=6.8um, W=4.2pum,Q=16-1.7 (n = 90/3).

Habitat and distribution: On dead bamboo stems, known
from tropical China.

Type of rot: White rot.

Additional specimens examined: CHINA, Hainan Province,
Lingshui County, Diaoluoshan Nature Reserve, on dead
bamboo, 17 Mar 2016, S.H. He, He 3576 (BJFC 022076); 13 Nov
2015, Y.C. Dai, Dai 16124 (BJFC 020217).

Aleurodiscus tropicus L.D. Dai & S.H. He, sp. nov. Figs. 2B, 4.
MycoBank no.: MB818336.

Diagnosis: The species is distinct by its effused basidio-
carps, generative hyphae with simple septa, amyloid acan-
thophyses, abundant moniliform gloeocystidia, basidia with
acanthophysoid appendages, smooth thin-walled basidio-
spores, and habit on dead bamboo in tropical areas.

Type: CHINA, Hainan Province, Qiongzhong County,
Limushan Nature Reserve, on dead bamboo, 8 Jun 2016, S.H.
He, He 3830 (holotype, BJFC 022332).

rRNA gene sequences ex-holotype: KX553875 (ITS);
KX578720 (nLSU).

Etymology: “tropicus” (Lat.) refers to the distribution in
tropical areas.

Fruiting body: Basidiocarps annual, resupinate, effused,
closely adnate, not separable, soft coriaceous, first as small
patches, later confluent up to 30 cm long, 150—220 pm thick.
Hymenophore smooth, white (1A1), pale yellow (1A3) to
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Fig. 1 — Maximum parsimony strict consensus tree illustrating the phylogeny of species of Aleurodiscus s.l. and related
genera based on ITS sequences. Branches are labeled with parsimony bootstrap values (before slash) >50% and Bayesian

posterior probabilities (after slash) >0.95. Bar: 10 steps.

greyish yellow [1B(3—7)], not cracked; margin abrupt, thinning
out, slightly fimbriate, indistinct, concolorous with hymeno-
phore surface.

Hyphal structure: Hyphal system monomitic. Subiculum
indistinct to absent, usually embedded with empty gloeocys-
tidia, generative hyphae next to substrate loosely interwoven,
easily to discern, more or less parallel to the substrate, simple-
septate, smooth, thick-walled, moderately branched,
2—-3.5 um diam. Subhymenium thickening, composed of
generative hyphae like those of the subiculum and elements
of post-mature hymenium.

Hymenium: Acanthophyses abundant, of two types: (1)
subclavate to lobed with numerous, slightly amyloid pro-
tuberances at apex, 29-55 x 6—9 um; (2) hyphoid with
numerous slightly amyloid protuberances at apex,
30-50 x 2—3 um. Gloeocystidia constricted, thick-walled,

sinuous, containing numerous, small oil-drops, SA-,

53—85 x 12—17 um. Basidia clavate to subcylindrical,
colorless, thick-walled, with a lateral acanthophysoid
appendage, with 4 sterigmata, simple-septate at base,
27-55 x 7—10 um.

Spores: Basidiospores ellipsoid to oblong ellipsoid, smooth,
colorless, thin-walled, amyloid, CB—, (8—)9—12(—13) x (4-)
5-7.5(—8) pm, L = 10.6 pm, W = 6.2 um, Q = 1.6—1.8 (n = 120/4).

Habitat and distribution: On dead bamboo stems, known
from tropical Asia.

Type of rot: White rot.

Additional specimens examined: CHINA, Hainan Province,
Qiongzhong County, Limushan Nature Reserve, on dead
bamboo, 8 Jun 2016, S.H. He, He 3834 (BJFC 022336), He3841
(BJFC 022343), He 3845 (BJFC 022347), He 3850 (BJFC 022352) &
He 3853 (BJFC 022355). Vietnam, Ba Vi National Park, alt. 650 m,
on culm of bamboo, 04 Jul 1998, S.H. Wu & S.Z. Chen, Wu 9807-
75 (TNM F0009060).
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Fig. 2 — Basidiocarps of Aleurodiscus spp. A: A. tenuissimus (He 3576); B: A. tropicus (He 3841). Bars: A, B 1 cm.

Fig. 3 — Microscopic structures of Aleurodiscus tenuissimus (He 3575, holotype). A: Basidiospores; B: Basidia and basidioles; C:
Hyphidia; D: Gloeocystidia; E: Generative hyphae. Bars: A—E 10 pm.
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Fig. 4 — Microscopic structures of Aleurodiscus tropicus (He 3830, holotype). A: Basidiospores; B: Basidia and basidioles with
acanthophysoid appendages; C: Gloeocystidia; D: Acanthophyses (clavate); E: Acanthophyses (hyphoid); F: Generative

hyphae. Bars: A—F 10 pm.

4, Discussion

We use a broad, inclusive concept of Aleurodiscus as defined by
Nunez and Ryvarden (1997) because the phylogenetic re-
lationships of the species and genera in the Stereaceae Pilat
are unresolved (Larsson and Larsson 2003; Miller et al. 2006;
Larsson 2007). The generic limits of Xylobolus P. Karst., Ster-
eum Hill ex Pers and some genera of Aleurodiscus s.l. have not
been completely circumscribed (Wu et al. 2001; Larsson and
Larsson 2003).

The new species A. tenuissimus and A. tropicus have similar
effused basidiocarps, simple-septate generative hyphae, and
substrate preference on dead bamboo stems. Aleurodiscus
tenuissimus, however, can be easily distinguished from A. tro-
picus by the absence of acanthophyses and by its smaller,
echinulate basidiospores.

Aleurodiscus tenuissimus and A. phragmitis (Boidin, Lang.,
Cand., Gilles & Hugueney) Nunez & Ryvarden develop thin,

effused basidiocarps, ornamented ellipsoid basidiospores,
and occur on bamboo, but the latter has abundant acan-
thophyses, clamped generative hyphae, and large basidio-
spores (11-14 x 5.5—7 pm, Nunez and Ryvarden 1997).
Although basidiospores of Aleurodiscus weirii Burt and A. lau-
rentianus H.S. Jacks. & P.A. Lemke are similar to A. tenuissimus,
they differ in having acanthophyses, clamped generative hy-
phae, and preference for ggmnosperms (Nunez and Ryvarden
1997). In the ITS phylogenetic tree, A. tenuissimus formed a
clade with Xylobolus frustulatus (Fig. 1). Except for producing
amyloid basidiospores, they are distinctly different in basi-
diocarp morphology and substrate preferences.

Aleurodiscus tropicus clustered with A. cerussatus with high
BT and BPPs values in the ITS phylogenetic tree (Fig. 1).
Morphologically, they have smooth basidiospores of similar
size, gloeocystidia, and numerous acanthophyses. Aleur-
odiscus cerussatus, however, has clamped generative hyphae,
basidia without lateral protuberances, and grows on woody
gymnosperms and angiosperms in north temperate regions
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(NUnez and Ryvarden 1997). In addition to A. tropicus, A.
andinus Nunez & Ryvarden and A. thoenii (Boidin, Lang. &
Gilles) Nuinez & Ryvarden, also occur on bamboo and possess
smooth basidiospores. Aleurodiscus andinus differs from A.
tropicus in lacking acanthophyses, having basidia that lack
acanthophysoid appendages, developing slightly larger ba-
sidiospores (12—14 x 7—8 pm), and with a South American
distribution, whereas Aleurodiscus thoenii has clamped gener-
ative hyphae and also lack acanthophysoid appendages on
basidia (NUnez and Ryvarden 1997).

Species of Aleurodiscus s.1. occur on a variety of substrates,
such as ferns, grass, ggmnosperms and angiosperms (Nunez
and Ryvarden 1997). Although most species of Aleurodiscus
s.l. are saprobes, some occur on bark of living trees and have a
strong host preference. For example, A. ljubarskii Parmasto
and A. oakesii (Berk. & M.A. Curtis) Pat. occur primarily on
Quercus, whereas A. tsugae Yasuda occurs on Pinus.

There are fewer than 100 corticioid fungal species recorded
worldwide on just a few species of woody bamboos. The six
species of Aleurodiscus s.l. on bamboo represent about 7% of all
the known species of Aleurodiscus s.l. We anticipate that
additional species of Aleurodiscus s.l. and other corticioid
wood-decay fungi on bamboo will be discovered as more
studies in tropical areas are conducted.

Key to species of Aleurodiscus s.l. on bamboo worldwide

1. Basidiospores SMOOth..........ccouuiiiiiiiiiiiiieiiiineeeieee 2
1. Basidiospores ornamented.............c..oeveeiiiiiiiineeiiiinnen. 4
2. Generative hyphae with clamp connec-
HOMIS. .ot A. thoenii
2. Generative hyphae with simple septa.............c.......... 3
3. Acanthophyses absent; basidia smooth; distributed in
South AMeTica........occceiiviiiiiiiniiiee e A. andinus
3. Acanthophyses present; basidia with an acanthophysoid
appendage; distributed in southern tropical
ASIA. ..t A. tropicus
4. Basidiospores subglobose to globose...... A. bambusicola
4. Basidiospores ellipsoid............ccoveviiiiieiiiiieiiiiiieeenn 5
5. Generative hyphae with clamp connections, acanthoph-
YSES PIESENT...cevuneiiiiniiiiineeiiie e A. phragmitis
5. Generative hyphae with simple septa, acanthophyses ab-
SEINE.. ittt A. tenuissimus
Disclosure

We declare no conflict of interest. All the experiments un-
dertaken in this study comply with the current laws of P.R.
China.

Acknowledgments

Special thanks are due to Prof. Yu-Cheng Dai (Beijing Forestry
University, China) for improvements to the manuscript. The
research was supported by the National Natural Science
Foundation of China (Project Nos. 31470144 & 31670013).

REFERENCES

Bernicchia A, Gorjén SP, 2010. Fungi Europaei 12. Corticiaceae s.1.
Edizioni Candusso, Alassio. pp 83—100.

Boidin J, Candoussau F, Gilles G, 1986. Bambusicolous fungi from
the southwest of France II. Saprobic Heterobasidiomycetes,
resupinate Aphyllophorales and Nidulariales. Transactions of
the Mycological Society of Japan 27: 463—471.

Chenna R, Sugawara H, Koike T, Lopez R, Gibson TJ, Higgins DG,
Thompson JD, 2003. Multiple sequence alignment with the
clustal series of programs. Nucleic Acids Research 31:
3497-3500; http://dx.doi.org/10.1093/nar/gkg500.

Choeyklin R, Hattori T, Jaritkhuan S, Jones EBG, 2009.
Bambusicolous polypores collected in central Thailand. Fungal
Diversity 36: 121—128.

Coelho G, Silveira RMB, Guerrero RT, Rajchenberg M, 2009. On
poroid Hymenochaetales growing on bamboos in Southern
Brazil and NE Argentina. Fungal Diversity 36: 1-8.

Coelho G, Silveira RMB, Rajchenberg M, 2006. A new Gloeoporus
species growing on bamboo from southern Brazil. Mycologia
98: 821—827; http://dx.doi.org/10.3852/mycologia.98.5.821.

Cui BK, Dai YC, Decock C, 2007. A new species of Perenniporia
(Basidiomycota, Aphyllophorales) from eastern China.
Mycotaxon 99: 175—180.

Cui BK, Li HJ, Dai YC, 2011. Wood-rotting fungi in eastern China 6.
Two new species of Antrodia (Basidiomycota) from Mt.
Huangshan, Anhui Province. Mycotaxon 116: 13—20; http://
dx.doi.org/10.5248/116.13.

Dai YC, 2011. A revised checklist of corticioid and hydnoid fungi
in China for 2010. Mycoscience 52: 69—79; http://dx.doi.org/
10.1007/s10267-010-0068-1.

Dai YC, Cui BK, Yuan HS, He SH, Wei YL, Qin WM, Zhou LW, Li HJ,
2011. Wood-inhabiting fungi in southern China 4. Polypores
from Hainan Province. Annales Botanici Fennici 48: 219—231;
http://dx.doi.org/10.5735/085.048.0302.

Dai LD, He SH, 2016. New species and new records of Aleurodiscus
s.l. (Basidiomycota) in China. Mycological Progress 15: 717—730;
http://dx.doi.org/10.1007/s11557-016-1202-z.

Dai YC, Wei YL, Zhang XQ, 2004. An annotated checklist of non-
poroid Aphyllophorales in China. Annales Botanici Fennici 41:
233-247.

Felsenstein J, 1985. Confidence intervals on phylogenetics: an
approach using bootstrap. Evolution 39: 783—791; http://
dx.doi.org/10.2307/2408678.

Hall TA, 1999. Bioedit: a user-friendly biological sequence
alignment editor and analysis program for Windows 95/98/NT.
Nucleic Acids Symposium Series 41: 95—98.

Hino I, Katumoto K, 1961. Icones fungorum bambusicolorum
Japonicorum. The Fuji Bamboo Garden, Nagaizumi-Gotemba.

Hyde KD, Zhou DQ, Dalisay T, 2002. Bambusicolous fungi: a
review. Fungal Diversity 9: 1-14.

Kelchner SA, Bamboo Phylogeny Group, 2013. Higher level
phylogenetic relationships within the bamboos (Poaceae:
Bambusoideae) based on five plastid markers. Molecular
Phylogenetics and Evolution 67: 404—413; http://dx.doi.org/
10.1016/j.ympev.2013.02.005.

Kornerup A, Wanscher JH, 1978. Methuen handbook of colour, 3rd
edn. Eyre Methuen, London.

Larsson K-H, 2007. Re-thinking the classification of corticioid
fungi. Mycological Research 111: 1040—1063; http://dx.doi.org/
10.1016/j.mycres.2007.08.001.

Larsson E, Larsson K-H, 2003. Phylogenetic relationships of
russuloid basidiomycetes with emphasis on aphyllophoralean
taxa. Mycologia 95: 1037—1065; http://dx.doi.org/10.2307/
3761912.


http://refhub.elsevier.com/S1340-3540(17)30014-1/sref1
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref1
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref1
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref1
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref2
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref2
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref2
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref2
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref2
http://dx.doi.org/10.1093/nar/gkg500
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref4
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref4
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref4
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref4
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref5
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref5
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref5
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref5
http://dx.doi.org/10.3852/mycologia.98.5.821
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref7
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref7
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref7
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref7
http://dx.doi.org/10.5248/116.13
http://dx.doi.org/10.5248/116.13
http://dx.doi.org/10.1007/s10267-010-0068-1
http://dx.doi.org/10.1007/s10267-010-0068-1
http://dx.doi.org/10.5735/085.048.0302
http://dx.doi.org/10.1007/s11557-016-1202-z
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref12
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref12
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref12
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref12
http://dx.doi.org/10.2307/2408678
http://dx.doi.org/10.2307/2408678
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref14
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref14
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref14
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref14
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref15
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref15
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref16
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref16
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref16
http://dx.doi.org/10.1016/j.ympev.2013.02.005
http://dx.doi.org/10.1016/j.ympev.2013.02.005
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref18
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref18
http://dx.doi.org/10.1016/j.mycres.2007.08.001
http://dx.doi.org/10.1016/j.mycres.2007.08.001
http://dx.doi.org/10.2307/3761912
http://dx.doi.org/10.2307/3761912
http://dx.doi.org/10.1016/j.myc.2017.02.001
http://dx.doi.org/10.1016/j.myc.2017.02.001

220 MYCOSCIENCE 58 (2017) 213—220

Miller SL, Larsson E, Larsson K-H, Verbeken A, Nuytinck J, 2006.
Perspectives in the new Russulales. Mycologia 98: 960—970;
http://dx.doi.org/10.3852/mycologia.98.6.960.

Nunez M, Ryvarden L, 1997. The genus Aleurodiscus
(Basidiomycotina). Synopsis Fungorum 12: 1-164.

Nylander JAA, 2004. MrModeltest v2. Program distributed by the
author. Evolutionary Biology Centre, Uppsala University,
Uppsala.

Page RMD, 1996. TreeView: an application to display phylogenetic
trees on personal computers. Computer Applications in the
Biosciences 12: 357—358.

Ronquist F, Huelsenbeck JP, 2003. MrBayes 3: Bayesian
phylogenetic inference under mixed models. Bioinformatics 19:
1572—1574; http://dx.doi.org/10.1093/bioinformatics/btg180.

Swofford DL, 2002. PAUP*: phylogenetic analysis using parsimony
(*and other methods). Version 4.0b10. Sinauer Associates,
Sunderland, Massachusetts.

White TJ, Bruns T, Lee S, Taylor J, 1990. Amplification and direct
sequencing of fungal ribosomal RNA genes for phylogenetics.
In: Innis MA, Gelfand DH, Sninsky JJ, White TJ (eds), PCR
protocols: a guide to methods and applications. Academic Press,
San Diego, pp 315—322; http://dx.doi.org/10.1016/b978-0-12-
372180-8.50042-1.

Wu SH, Hibbett DS, Binder M, 2001. Phylogenetic analyses of
Aleurodiscus s.l. and allied genera. Mycologia 93: 720—731,
http://dx.doi.org/10.2307/3761826.

Zhao CL, He XS, WangHe KY, Cui BK, Dai YC, 2014. Flammeopellis
bambusicola gen. et sp. nov. (Polyporales, Basidiomycota)
evidenced by morphological characters and phylogenetic
analysis. Mycological Progress 13: 771—780; http://dx.doi.org/
10.1007/s11557-014-0960-8.

Zhou LW, Jia BS, 2010. A new species of Phellinus
(Hymenochaetaceae) growing on bamboo in tropical China.
Mycotaxon 114: 211-216; http://dx.doi.org/10.5248/114.211.


http://dx.doi.org/10.3852/mycologia.98.6.960
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref22
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref22
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref22
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref22
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref23
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref23
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref23
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref24
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref24
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref24
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref24
http://dx.doi.org/10.1093/bioinformatics/btg180
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref26
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref26
http://refhub.elsevier.com/S1340-3540(17)30014-1/sref26
http://dx.doi.org/10.1016/b978-0-12-372180-8.50042-1
http://dx.doi.org/10.1016/b978-0-12-372180-8.50042-1
http://dx.doi.org/10.2307/3761826
http://dx.doi.org/10.1007/s11557-014-0960-8
http://dx.doi.org/10.1007/s11557-014-0960-8
http://dx.doi.org/10.5248/114.211
http://dx.doi.org/10.1016/j.myc.2017.02.001
http://dx.doi.org/10.1016/j.myc.2017.02.001

	Two new species of Aleurodiscus s.l. (Russulales, Basidiomycota) on bamboo from tropics
	1. Introduction
	2. Materials and methods
	2.1. Morphological studies
	2.2. Molecular studies and phylogenetic analyses

	3. Results
	3.1. Molecular phylogeny
	3.2. Taxonomy

	4. Discussion
	Disclosure
	Acknowledgments
	References


