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ABSTRACT—DPsilocybe cinnamomea sp. nov. is reported from China. It is characterized by
its campanulate to plano-convex pileus, ellipsoid spores with a distinctly broad germ pore,
clavate basidia, polymorphic cheilocystidia, and clavate to fusiform pleurocystidia with a
short unbranched neck. Phylogenetic relationships among the new species and allied species
in the genus were inferred from the internal transcribed spacer (ITS) region.
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Introduction

Psilocybe (Fr.) P. Kumm. was formerly a broadly circumscribed genus,
including bluing, hallucinogenic species and non-bluing, non-hallucinogenic
species (Guzman 1983, Allen et al. 1992, Stamets 1996, Guzman 2005,
Borovicka et al. 2011, Guzman 2012). Recently, this broad polyphyletic genus
was divided: Psilocybe sensu stricto (with P. semilanceata as its conserved type)
was restricted to the bluing species, while the non-bluing species were assigned
to Deconica (W.G. Sm.) P. Karst. (Redhead et al. 2007, Norvell 2010).

Psilocybe s. s. contains more than 150 species worldwide (Guzman 2005,
2009). However, only 11 species have been reported from China, of which
only three were originally described from the country (Bau & Sarentoya 2009,
Guzmén & Zhu L. Yang 2010, Ma et al. 2014). In the present study, a new
species of Psilocybe is described from southern China. In order to confirm the
phylogenetic uniqueness of this species, sequences of its internal transcribed
spacer (ITS) were generated and compared with sequences of other Psilocybe
species.

Material & methods

Field collections were conducted in 2010. Notes and photographs were taken on
macro-morphological features, and specimens were dried using a Dérrex dehydrator at
50°C. Specimens were deposited in the Research Institute of Tropical Forestry (RITEF),
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Chinese Academy of Forestry. Macroscopic descriptions were based on the photos and
notes made in the field. Descriptive terminology follows Vellinga (1988), and colours
are designated according to Kornerup & Wanscher (1981).

For microscopic observations, sections of specimens were cut by hand and mounted
in 5% aqueous KOH solution or 1% aqueous Congo red solution. Basidia, basidiospores,
cheilocystidia, pleurocystidia, caulocystidia, and pileocystidia were measured using the
MShot Digital Imaging System (n=25 for each character). The abbreviation [n/m/p]
indicates that measurements were made on n basidiospores in m basidiomata from p
collections. Basidiospore dimensions follow the form (a-)b-c(-d) with b-c representing
95% of the measured values and extreme values shown in parentheses.

DNA was extracted from herbarium materials (Zhou & Liang 2011). The internal
transcribed spacer (ITS) regions were amplified by polymerase chain reaction (PCR)
with the primers ITS1 and ITS4 (White et al. 1990). Both strands were sequenced with an
ABI 3730 DNA analyzer and an ABI BigDye 3.1 terminator cycle sequencing kit (Beijing
AuGCT DNA-SYN Biotechnology Co., Ltd, Beijing). The newly generated sequences
were submitted to GenBank (accession numbers KJ433483 and KJ433484). DNA
sequences were edited and aligned using SeqMan (DNA STAR Package) and Clustal
X (Thompson et al. 1997) and manually checked and adjusted. Ambiguous positions
were excluded from the matrix. The dataset was analyzed with the RAXML BlackBox
online server (Stamatakis et al. 2008) for the maximum likelihood and MrBayes 3.1 for
bayesian inference (Huelsenbeck & Ronquist 2005).

Taxonomy

Psilocybe cinnamomea J.F. Liang, Yang K. Li & Ye Yuan, sp. nov. FiG. 1
MycoBANK 807941

Differs from Psilocybe zapotecorum by its smaller basidiomata, its greenish white to pale
green lamellae, and its smaller basidia.

TypE: China, Guangdong Province, Lechang County, Yangdongshan Shierdushui Nature
Reserve, 4 October 2010, Wang 189 (Holotype, RITF 746; GenBank KJ433484).
ErymoLroGy: The Latin word “cinnamomea” refers to the cinnamon-like color of young
basidiomata.
Basipiomara small. PILEUS 20-40 mm in diameter, campanulate when young,
expanding to subconvex or plano-convex, slightly papillate at the apex, glabrous,
hygrophanous, cinnamon (5B3-5C6) when young, surface pale (2A2) to cream
(4A2-4), light orange (5A4-5B7) at the disk when mature, yellowish brown
(5C4-8) in dry specimens, blackish blue with age or when bruising, margin
with white floccose remnants from the veil. LAMELLAE subadnate or sinuate,
crowded, unequal, greenish white to pale green (28A2-3). STIPE 20-80 x 2-5
mm, uniform or slightly thickened at the base, somewhat flexuous, hollow,
whitish to pale green (5B3) at the upper, grayish orange (5B3-5) to brownish
yellow (5C6-8) at the lower part, covered with milk white (1A2) fibrillose,
bluing, blackish when dried. CoNTEXT thin, whitish. ODOR or TASTE not
recorded. ANNULUS absent.
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F1G. 1 Psilocybe cinnamomea. A. Basidiomata. B. Basidiospores. C. Basidia.
D&H. Cheilocystidia. E. Pleurocystidia. E Pileipellis.
G. Caulocystidia. (A-G from holotype, RITF 746; H from RITF 726).
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BASIDIOSPORES (5.5-)6.5-7.5(-8) x (3-)4-4.5(-5) um, ellipsoid to subovoid
in face view, subellipsoid in side view, sometimes subventricose, smooth, thin-
walled, wall about 0.3-0.5 pum thick, with a distinctly broad germ pore and
a short apical appendage, yellowish-brown pigment in KOH. Basipia 7-13.5
X 3.0-6.0 pm, 4-spored, rarely 2-spored, hyaline, clavate, sometimes with a
median constriction. CHEILOCYSTIDIA common, (17.5-)20-30 X 6.5-10 um,
unbranched, polymorphic (subcylindrical, clavate-mucronate, utriform,
lageniform, fusiform), frequently with a median constriction and with a short or
long neck, hyaline in 5% KOH. PLEUROCYSTIDIA abundant, 17.5-32 x 5.5-10.0
pm, clavate, narrowly fusiform to fusiform, frequently with a short neck, the
neck <5 um long, unbranched, hyaline, walls smooth. PILEIPELLIS a subcutis,
not subgelatinized, 9-13 um thick, hyaline, hyphae 3-5 pm diam., rarely with
surface subcylindric or fusiform cystidioid elements 7.5-17.5 x 4.5-7.5 um.
CAULOCYSTIDIA rare, 9.5-85 x 5-11 pm, variable in shape (subcylindrical or
attenuate). CLAMP connections common.

ADDITIONAL SPECIMEN EXAMINED: CHINA: Guangdong Province, Lechang County,
Yangdongshan Shierdushui Nature Reserve, 4 October 2010, Wang 234 (RITF 726;
GenBank KJ433483).
HaBitaT & DISTRIBUTION - Gregarious to caespitose on rotten wood or
nutrient rich soils in a subtropical evergreen broad-leaved forest. Known only
from the type locality.

Phylogenetic analyses

A dataset of ITS sequences with 700 nucleotide sites was analyzed for 42 taxa
(including 41 from GenBank). The dataset contained available sequences of
Psilocybe species; Stropharia rugosoannulata Farl. ex Murrill and S. hornemannii
(Fr.) S. Lundell & Nannf. were chosen as outgroup.

Bayesian and RAXML phylogenetic analyses (Fic. 2) clustered together
two P. cinnamomea sequences on a well-supported branch (bootstrap = 100%;
posterior probability = 1.00) and placed P. cinnamomea with P. antioquiensis
Guzman et al.,, P. zapotecoantillarum Guzman et al., P. zapotecorum R. Heim
emend., P. thaizapoteca Guzman et al., and P. argentipes K. Yokoy. in the same
subclade /zapotecorum (bootstrap = 87%; posterior probability = 1.00).

Discussion

Psilocybe cinnamomea is easily recognized by its campanulate to plano-
convex pileus, ellipsoid spores with a distinctly broad germ pore, clavate basidia,
polymorphic cheilocystidia, and clavate to fusiform pleurocystidia with a short
unbranched neck. Its ellipsoid thin-walled spores and bluing discoloration
suggest placement of P. cinnamomea in P, sect. Zapotecorum (Guzman 1983).
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F1G. 2 One of 100 RAXML likelihood trees (-In L 5242.090489) based on the Psilocybe ITS dataset.
Support values in bold type are RAXML likelihood bootstrap (=70%). Values in normal type are
Bayesian posterior probabilities (=0.95).
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Observations of both collections suggest that P cinnamomea shows
considerable variation in shape and size of cheilocystidia. In young specimens
(Fic. 1H), the cheilocystidia are utriform to lageniform (17.5-22.5 X
3.5-5.5 pm) with a long neck (<6.5 pm long), while those in mature specimens
(F1G. 1D) are subcylindrical to clavate-mucronate with a short neck. Although
there are differences between young and mature specimens, they are confirmed
as representing the same species based on their same habitat and an ITS
sequence similarity between young and mature specimens of 99%.

Bayesian and RAXML phylogenetic analyses (F1G. 2) supported P. cinnamomea
in Clade I, representing hallucinogenic and mainly tropical and subtropical
taxa (Guzman et al. 2012) that were divided into three subclades (/cordisporae,
/mexicanae, /zapotecorum) that grouped together with 93% bootstrap support
and 0.98 posterior probability. Within /zapotecorum, P. antioquiensis, which
has slightly thick-walled and angular spores, has been placed in P sect.
Mexicanae (Guzman et al. 1994), while the other species, which share ellipsoid,
thin-walled, non-angular spores, have been assigned to P. sect. Zapotecorum
(Guzman et al. 2003, 2012).

As P cinnamomea bruises or dries blackish blue, it might also be
hallucinogenic.

Closely related to P. cinnamomea are P. subcaerulipes Hongo (from Japan),
which differs by its distinctly subumbonate brown to orangish brown pileus,
gray-brown to dark violaceous brown lamellae, longer basidia (15-25 x
4.5-6 pum), and irregularly branched pleurocystidia (Guzman et al. 2013);
P zapotecorum (from Mexico), which has larger basidiomata, whitish-
brown to dark violaceous lamellae, and larger basidia (Guzman 2012); and
P, zapotecoantillarum (from Puerto Rico), which is easily distinguished by light
brown to dark reddish-brown adnexed lamellae, longer basidia, and smaller
ventricose pleurocystidia (Guzman et al. 2003).

Psilocybe antioquiensis, described from Colombia, is close to P. cinnamomea
in phylogenetic analyses but is distinguished by its reddish brown to fulvous
pileus, gray brownish or violaceous brown lamellae, bigger angular spores
(6-10.6 x 4.5-7 um), and longer basidia (20-30 x 6-8 pm; Guzman et al. 1994).

Morphologically, the new species is similar to the Caribbean species
Psilocybe guilartensis Guzman et al. and the Mexican species P. moseri Guzman.
However, P. guilartensis (placed in P. sect. Brunneocystidiatae) has thick-walled
rhomboid spores and longer basidia (20-32 x 4-7 pm; Guzman et al. 2003),
while P moseri has a dark buff to brownish pileus, brownish lamellae, and
smaller spores (4-6.5 x 3-3.5 um) and pleurocystidia (12-17 x 4-5.5 pm;
Guzman 1995).



Psilocybe cinnamomea sp. nov. (China) ... 221

Acknowledgments

We are grateful to Dr. Dewei Li for improving the manuscript and checking the new
name. Thanks are also given to Keliang Zhang and Lin Li for the language polishing
and Duo Wang for collecting specimens. We are greatly indebted to Dr. Taihui Li and
Dr. Baokai Cui for their critical reviews of the manuscript. This study was supported
by the National Nonprofit Institute Research Grant of CAF (CAFYBB2011004) and the
National Natural Science Foundation of China (No. 31070014).

Literature cited

Allen JW, Gartz ], Guzmdn G. 1992. Index to the botanical identification and chemical analysis of
the known species of the hallucinogenic fungi. Integration 2: 91-97.

Bau T, Sarentoya. 2009. Strophariaceae of China (IV) Psilocybe. Journal of Fungal Research 1: 14-36.

Borovicka J, Noordeloos ME, Gryndler M, Obornik M. 2011. Molecular phylogeny of Psilocybe
cyanescens complex in Europe, with reference to the position of the secotioid Weraroa novae-
zelandiae. Mycological Progress 10: 149-155. http://dx.doi.org/10.1007/s11557-010-0684-3

Guzman G. 1983. The genus Psilocybe. Beihefte Nova Hedwigia 74. Cramer, Vaduz.

Guzméan G. 1995. Supplement to the monograph of the genus Psilocybe. Petrini O, E Horak,
Taxonomic monographs of Agaricales. Bibliotheca Mycologica 159: 91-141.

Guzman G. 2005. Species diversity of the genus Psilocybe in the world mycobiota, with special
attention to hallucinogenic properties. International Journal of Medicinal Mushrooms 7:
305-331. http://dx.doi.org/10.1615/Int)MedMushr.v7.i12.280

Guzman G. 2009. The hallucinogenic mushrooms: diversity, traditions, use and abuse with special
reference to the genus Psilocybe. 256277, in: JK Misra, SK Deshmukh (eds). Fungi from
different environments, Science Publishers, Enfield.

Guzman G. 2012. New taxonomical and ethnomycological observations on Psilocybe s.s. (Fungi,
Basidiomycota, Agaricomycetidae, Agaricales, Strophariaceae) from Mexico, Africa and Spain.
Acta Botanica Mexicana 100: 79-106.

Guzman G, Yang ZL. 2010. A new species of a bluing Psilocybe from Asia (Basidiomycota, Agaricales,
Strophariaceae). Sydowia 62: 185-189.

Guzman G, Saldarriaga Y, Pineda F, Garcia G, Velazquez LE. 1994. New species of Psilocybe from
Colombia and discussion on the known species. Mycotaxon 51: 225-235.

Guzman G, Tapia F, Ramirez-Guillén E, Baroni T, Lodge DJ, Cantrell SA, Nieves-Rivera AM. 2003.
New species of Psilocybe in the Caribbean, with an emendation of P. guilartensis. Mycologia
95: 1171-1180. http://dx.doi.org/10.2307/3761918

Guzméan G, Ramirez-Guillén E Hyde KD, Karunarathna SC. 2012. Psilocybe s. s. in Thailand:
four new species and a review of previously recorded species. Mycotaxon 119: 65-81.
http://dx.doi.org/10.5248/119.65

Guzman G, Cortes-Perez A, Ramirez-Guillén E 2013. The Japanese hallucinogenic mushrooms
Psilocybe and a new synonym of P. subcaerulipes with three Asiatic species belong to section
Zapotecorum (higher basidiomycetes). International Journal of Medicinal Mushrooms
15: 607-615. http://dx.doi.org/10.1615/IntfMedMushr.v15.i6.90

Huelsenbeck JP, Ronquist F. 2005. Bayesian analysis of molecular evolution using MrBayes. In:
27 Nielsen R (ed) Statistical methods in molecular evolution. Springer, New York, 183-232.

Kornerup A, Wanscher JH. 1981. Taschenlexikon der Farben. 3. Aufl. Muster-Schmidt Verlag,
Gottingen.



http://www.ingentaconnect.com/content/external-references?article=0093-4666()119L.65[aid=10481684]
http://dx.doi.org/10.1007/s11557-010-0684-3
http://dx.doi.org/10.1615/IntJMedMushr.v7.i12.280
http://dx.doi.org/10.2307/3761918
http://dx.doi.org/10.5248/119.65
http://dx.doi.org/10.1615/IntJMedMushr.v15.i6.90

222 ..Li, Yuan, & Liang

Ma T, Feng Y, Lin XF, Karunarathna SC, Ding WE Hyde KD. 2014. Psilocybe chuxiongensis, a new
bluing species from subtropical China. Phytotaxa, 156: 211-220.
http://dx.doi.org/10.11646/phytotaxa.156.4.3

Norvell LL. 2010. Report of nomenclature committee for Fungi 15. Taxon 59: 291-293.

Redhead SA, Moncalvo JM, Vilgalys RE, Matheny PB, Guzman-Davalos L, Guzméan G. 2007.
Proposal to conserve to the name Psilocybe (Basidiomycota) with a conserved type (1757).
Taxon 56: 255-257.

Stamatakis A, Hoover P, Rougemont J. 2008. A rapid bootstrap algorithm for the RAXML Web
servers. Systematic biology, 57(5): 758-771. http://dx.doi.org/10.1080/10635150802429642

Stamets P. 1996. Psilocybin mushrooms of the world: an identification guide. Berkeley.

Thompson JD, Gibson TJ, Plewniak F, Jeanmougin E, Higgins DG. 1997. The CLUSTAL_X windows
interface: flexible strategies for multiple sequence alignment aided by quality analysis tools.
Nucleic Acids Research 25: 4876-4882. http://dx.doi.org/10.1093/nar/25.24.4876

Vellinga E. 1988. Glossary. 54-64, in: C Bas et al. (eds). Flora Agaricina Neerlandica. Vol. 1. A.A.
Balkema, Rotterdam.

White TJ, Bruns T, Lee S, Taylor J. 1990. Amplification and direct sequencing of fungal ribosomal
RNA genes for phylogenetics. 315-322, in: MA Innis et al. (eds). PCR protocols: a guide to
methods and applications. Academic Press, New York.

Zhou LL, Liang JE 2011. An improved protocol for extraction of DNA from macrofungi.
Guangdong Forestry Science and Technology 27: 13-16.



http://www.ingentaconnect.com/content/external-references?article=0305-1048()25L.4876[aid=36372]
http://www.ingentaconnect.com/content/external-references?article=0040-0262()59L.291[aid=9090718]
http://www.ingentaconnect.com/content/external-references?article=0040-0262()56L.255[aid=9093321]
http://dx.doi.org/10.11646/phytotaxa.156.4.3
http://dx.doi.org/10.1080/10635150802429642
http://dx.doi.org/10.1093/nar/25.24.4876

