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Abstract: A new species, Michenera incrustata from southern China, is described and illustrated.
It is the second species in Michenera and differs from the generic type, M. atrocreas, by its hyaline,
thick-walled lamprocystidia and larger basidia and basidiospores. The 5.8S—ITS2 and nrLSU se-
quence similarities between M. incrustata and M. atrocreas are 83% of 437 base pairs and 95.5%
of 870 base pairs, respectively.
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Introduction

Michenera Berk. & M.A. Curtis was created in 1868 for M. artocreas Berk. & M.A. Cur-
tis from Cuba with cupulate-discoid fruitbodies producing thick-walled, reddish brown,
globose to fusoid chlamydospores with a filamentous apical appendage. Berkeley & Cur-
tis (1868) classified Michenera in the Hymenomycetes although Patouillard (1891) be-
lieved it was related to Melampsora Castagne, Phragmidium Link, Puccinia Pers. and
related taxa in the Pucciniales. Later, Patouillard (1900, p. 67) recognized that Michenera
was a conidial form of a white Corticium that produced basidia and smooth, globose ba-
sidiospores. Peirce (1890) accurately described and illustrated the conidia of M. arto-
creas; although he noticed a Corticium-like fruitbody associated with Michenera, he dis-
missed any connection between the two fungi. Lyman (1907) proved that M. artocreas
and Corticium subgiganteum Berkeley were the same species when cultures obtained
from spores and basidiospores, respectively, produced similar Michenera fruitbodies.
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In 1964, Lemke introduced the monotypic Licrostroma P.A. Lemke for the teleomorph of
M. artocreas. Licrostroma is characterized by smooth, corticioid to stereoid basidiocarps,
a dimitic hyphal system with simple-septate generative and non-dextrinoid binding hy-
phae, large gloeocystidia and basidia, and large, globose basidiospores with thick walls
that are smooth, cyanophilous, and do not react in Melzer’s reagent (Lemke 1964, Ry-
varden 2010, Giraldo et al. 2017). Morphologically, Gloiothele Bres. species also develop
large spherical basidiospores with smooth, thick, cyanophilous walls. Some Scytinos-
troma Donk species develop basidiocarps similar to Licrostroma that are composed pre-
dominantly of skeletal or binding hyphae.

Because of the one fungus, one name principle enacted on January 1 2013 (McNeill et
al. 2012), Michenera has priority over Licrostroma. Phylogenetically, Michenera is in
the Russulales and related to Scytinostroma, Asterostroma Massee and Gloiothele in the
Peniophoraceae (Larsson 2007, Giraldo et al. 2017). The anamorphic M. artocreas is
striking but not as common as the teleomorphic L. subgiganteum although the two forms
can occur together on the same branch. This species is well-known in eastern North
America and also reported from Bhutan, China, India, and Japan (Lemke 1964, Wu 2008,
Dhingra et al. 2011). Recently, an undescribed species of Michenera was collected from
southern China. Morphological evidence and DNA sequences analyses support the recog-
nition of the new taxon, M. incrustata.

Materials and methods

Voucher specimens are deposited at the herbaria of Beijing Forestry University (BJFC),
Beijing, China and Centre for Forest Mycology Research (CFMR), U.S. Forest Service,
Madison, Wisconsin, U.S.A. Thin and freehand sections were made from basidiocarps
and mounted in 2% (w/v) potassium hydroxide (KOH), 1% (w/v) phloxine, or Melzer’s
reagent. Cyanophily of basidiospore walls was determined by examination of spores in
1% cotton blue in 60% lactic acid. Microscopic examination was carried out with a Nikon
Eclipse 801 microscope at magnifications up to 1000 x. Drawings were made with the aid
of a drawing tube. The following abbreviations are used: L = mean spore length, W =
mean spore width, Q = L/W ratio, n (a/b) = number of spores (a) measured from number
of specimens (b). Color codes and names follow Kornerup & Wanscher (1978). Herbar-
ium code designations are from Index Herbariorum (Thiers, continuously updated).

The CTAB plant genome rapid extraction kit-DN14 (Aidlab Biotechnologies Co., Ltd,
Beijing, China) was used for DNA extraction from dried specimens. ITS and nrLSU gene
regions were amplified with the primer pairs ITS5/ITS4 (White et al. 1990) and LROR/
LR7 (http://www.biology.duke.edu/fungi/mycolab/primers.htm), respectively. PCR pro-
cedures followed Liu et al. (2018). DNA sequencing was performed at Beijing Genomics
Institute, and the sequences were deposited in GenBank (accession numbers: MH142900
—MH142910).
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Fig. 1. Maximum parsimony phylogenetic tree inferred from combined 5.8S-ITS2 and nrLSU sequence
data of taxa in Peniophoraceae. Branches are labeled with parsimony bootstrap values > 80%.

The 5.8S-ITS2-nrLSU sequence alignment was constructed in MAFFT v.6 (Katoh &
Toh 2008, http://mafft.cbre.jp/alignment/server/) and maximum parsimony phylogenetic
analysis was conducted in PAUP* 4.0b10 (Swofford 2002) with default parameters. Lars-
son & Larsson (2003) was consulted for the ingroup taxa sampling and outgroup selec-
tion. The phylogenetic tree is shown in Fig. 1.

Species description

Michenera incrustata S H. He, S.L. Liu & Nakasone, sp. nov. (Figs 2-4)
MycoBank: MB 824981
GenBank rDNA sequences ex-holotype: MH142906 (ITS); MH142910 (nrLSU).

Diagnosis: Differs from Michenera artocreas by its thick-walled lamprocystidia and
larger basidia and basidiospores.
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Fig. 2. a. Basidiocarps of Michenera incrustata (He 2841, holotype). b. Basidocarps (upper branch)
and conidiomata (lower branch) of M. artocreas (GH-2014). Scale bars =1 cm.
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Fig. 3. Micrographs of microscopic structures of Michenera incrustata (He 2841, holotype) in phlox-
ine. a. Basidiospores. b. Basidium. c. Encrusted cystidium. d. Gloeocystidium. Scale bars = 10 ym.

Holotypus: China, Yunnan Province, Binchuan County, Jizhushan Forest Park, on fallen
angiosperm branch, 30 Aug 2015, He 2841 (holotype, BIJFC 021276).

Etymology: “incrustata” (Latin), refers to the encrusted cystidia.

Fruitbody: Annual, discoid or resupinate, effused-reflexed, adnate with slightly detached
margins, membranaceous, soft, flexible when fresh, becoming coriaceous, more or less
brittle upon drying, beginning as small discoid colonies that become confluent, up to
15 x 3.5 cm, up to 1 mm thick, pileus narrow, up to 0.4 cm wide, glabrous, light orange
[6A(4-5)] to greyish orange [6B(3—6)]; margin thinning out, incurved upon drying.
Hymenophore smooth to tuberculate or undulating, pale orange (5A3), light orange
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Fig. 4. Line drawings of microscopic structures of Michenera incrustata (He 2841, holotype). a. Ba-
sidiospores. b. Basidia. c. Basidioles. d. Gloeocystidia. e. Encrusted cystidia. f. Hyphae from sub-
iculum.
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[5A(4-5)], greyish orange [5B(3—6)] to orange [SB(7-8)], not cracking; margin thinning
out, slightly paler or concolorous with hymenophore. Context white.

Microscopic structure: Hyphal system dimitic. Subiculum thick, composed of loosely
interwoven, non-agglutinated generative and binding hyphae. Binding hyphae dominant,
hyaline, distinctly thick-walled, aseptate, frequently branched, 2—5 pm in diam., not re-
acting in Melzer’s reagent. Generative hyphae abundant, hyaline, thin- to slightly thick-
walled, simple-septate, moderately branched, 2—4 pm in diam. Cystidia of two types (1)
lamprocystidia abundant, embedded, clavate, simple-septate at base, thick-walled, hya-
line, 35-70 x 1015 pm (crystals included); (2) gloeocystidia numerous, embedded, cy-
lindrical to subclavate, with a rounded or slightly tapered apex, simple-septate at base,
usually stalked, slightly thick-walled, hyaline, smooth, empty or contents concentrated in
upper part, usually with adventitious septa, 100-200 x 12—18 um. Hyphidia in hymenium
numerous, embedded, filamentous, straight to slightly sinuous, unbranched or occasion-
ally branched, thin-walled, hyaline, 40-90 x 2.5-3.5 pm. Basidia clavate, elongate,
somewhat sinuous, with a simple septum at base, slightly thick-walled, hyaline, with four
sterigmata, 170-230 x 18-26 um; basidioles similar but smaller. Basidiospores subglo-
bose to globose with a distinct apiculus, thick-walled, hyaline, smooth, cyanophilous, not
reacting in Melzer’s reagent, (15-)17-22(-24) x (15-)16-21(-24) pm, L = 19.4 pm,
W =18.6 um, Q = 1-1.1 (n = 90/3).

Habitat: On dead but still attached or fallen, corticated branches of Quercus or other
angiosperms; associated with a white rot.

Additional specimens examined:

Michenera incrustata: China, Fujian Province, Wuyishan County, Wuyishan Nature Re-
serve, on dead but still attached branch of Quercus, 6 Apr 2018, He 5368 (BJFC; ITS:
MH204689, nrLSU: MH204690). Yunnan Province, Baoshan County, Gaoligongshan
Nature Reserve, Baihualing, on fallen angiosperm branch, 30 Nov 2015, He 3370 (BJFC
021765); Binchuan County, Jizushan Forest Park, on dead Quercus branch, 30 Aug 2015,
He 2815 (BJFC 021252); Jingdong County, Ailaoshan Nature Reserve, on fallen angio-
sperm branch, 24 Aug 2015, He 2573 (CFMR, BJFC 021026; ITS: MH142901); 25 Aug
2015, He 2616 (BJFC 021063; ITS: MH142902), He 2626 (CFMR, BJFC 021072; ITS:
MH142903, nrLSU MH142908), He 2630 (BJFC 021075; ITS: MH142904, nrLSU:
MH142907) & He 2636 (BJFC 021081; ITS: MH142905; nrLSU: MH142909); Mouding
County, Huafoshan Nature Reserve, on bark of fallen Quercus branch, 25 Nov 2015, He
3146 (BJFC 021541); on fallen corticated angiosperm branch, 29 Oct 2017, KKN2017-
58 (CFMR); Yongde County, Daxueshan Nature Reserve, Qingrengu, on fallen angio-
sperm branch, 28 Aug 2015, He 2784 (BJFC 021222).

Michenera artocreas: USA, Connecticut, on fallen branch of Acer?, 2014, GH-2014
(CFMR, BJFC; rDNA sequences from basidiocarp: ITS: MH142900, nrLSU: MH204691;
rDNA sequences from conidiomata: ITS: MH204688, nrLSU: MH204692).

Aleurodiscus reflexus: Japan, Bungo Province (Oita Prefecture), on fallen branch of
Quercus, 30 Oct 1920, A. Yasuda 650 (isotype, BP1 331243).
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Aleurodiscus orientalis: Japan, Yetchu Province (Toyama Prefecture), on fallen branch
of Quercus glauca Thunb., 10 Jan 1918, A. Yasuda 519 (holotype, BPI 331237).

Discussion

Morphologically, M. artocreas is distinguished from M. incrustata by its smaller basidia
(70-100 x 13—15 pum) and basidiospores (16—19 x 14-16 pm) and lack of lamprocystidia
(Lemke 1964). In addition, M. artocreas produces an imperfect stage that is absent in
M. incrustata. Surprisingly, the ITS1-5.8S-ITS2 sequence of M. incrustata is up to 820
base pairs long; the ITS1 region accounts for most of the extra length that is significantly
different from M. artocreas and other species in Peniophoraceac. The 5.8S—ITS2
sequence similarity between the two species (He 2841, holotype of M. incrustata and MG
230, M. artocreas) is 83% (of 437 base pairs) whereas nrLSU sequence similarity is
95.5% (of 870 base pairs). The two species formed a well-supported lineage sister to
Scytinostroma in the maximum parsimony phylogenetic tree based on a combined dataset
of 5.8S—ITS2 and nrLSU sequences (Fig. 1). The sequences obtained from conidiomata
and basidiocarps of the same specimen (GH-2014) of M. artocreas are identical.

Aleurodiscus orientalis Lloyd and A. reflexus Yasuda were described from Japan on
Quercus and considered synonyms of M. artocreas (as L. subgiganteum) by Lemke
(1964) and Maekawa (1993) after studying type specimens. One of us (KKN) examined
types of the two species deposited in BPI; no lamprocystidia were observed, therefore, we
concur with Lemke’s and Maekawa’s synonymy. Because of the limitations of morphol-
ogy, confirmation of the occurrence of M. artocreas in Japan by DNA sequence is desir-
able.

Species of Aleurocystis Lloyd ex G. Cunn. also have lamprocystidia and large non-amy-
loid basidiospores, but differ from M. incrustata by having a monomitic hyphal system
and clamped generative hyphae (Cunningham 1956, Ryvarden 2010, Giraldo et al. 2017).
Moreover, ITS and nrLSU sequences in MegaBLAST searches in the GenBank database
show that Aleurocystis belong in the Agaricales (Giraldo et al. 2017).
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