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PHYLOGENETIC POSITION OF HOMALOTHECIUM LAEVISETUM
AND RELATIONSHIP WITH THE GENUS PALAMOCLADIUM
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Abstract

Molecular phylogenetic analysis found Homalothecium laevisetum, a widespread East Asian and
Malesian species, to be unrelated to other species of this genus and invoked resurrection of the genus
Oticodium. The latter genus was described for one species, O. celebesiae, which is considered to be a
synonym of Homalothecium laevisetum. Oticodium belongs to the subfamily Eurhynchioideae, and
most closely related to Eurhynchium s.str. The specialized peristome of the epiphytic Oticodium seems
to have evolved more abruptly from that in terrestrial Eurhynchium than in other epiphytic lineages of
Brachytheciaceae, such as Homal othecium and Palamocladium, where the transition to a specialized
peristome is more gradual. The superficially similar genus Palamocladium is briefly commented on.

Pesrome

Pe3ynbTaThl MOEKyISIpHO-(QHIOreHETUIECKOTO aHAITH3a CBHIETENLCTBYIOT O TOM, UTO IITMPOKO pac-
MPOCTPAaHEHHBIN BOCTOYHOA3HATCKUM U Mane3uiickuil Bun Homalothecium laevisetum He sBaseTcs
POJICTBEHHBIM JPYTHM BHAAM 3TOTO POJa, YTO MPUBOJUT K HEOOXOAUMOCTH BOCCTAHOBIEHUS POJOBOTO
craryca Oticodium. DTOT pox ObLI ONUCaH KaK MOHOTHIIHBIN, BKItodaomuid O. celebesiae, KOTOpbIN
ceifuac cumraercst cuHOHUMOM Homalothecium laevisetum. Oticodium OTHOCUTCS K IOJICEMEUCTBY
Eurhynchioideae; on Hanbosnee 6mu3ox k poxy Eurhynchium s.str. Crenuain3upoBaHHbIi TepUCTOM
Oticodium, 10-BUANMOMY, 3BOJIOLMOHUPOBAT ropasio Oonee OBICTPO, YeM MEPUCTOMBI APYTUX BIIU-
¢urHbIxX uHEN B Brachytheciaceae, Takux xak Homalothecium u Palamocladium, B KOTOPBIX IEpexo]
K CHEeNHAIM3UPOBAHHOMY THITy IIepucTOMa Oosiee MOCTeNeHHbIN. J{aH Takke KpaTKuii KOMMEHTapHui B
OTHOUIEHUH BHEIIHE CXOAHOTO pona Palamocladium.
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synapomorphies, taxonomy

INTRODUCTION

Homalothecium Bruch, Schimp. & W. Glimbel was
among the first genera of Brachytheciaceae established
in “Bryologia Europaea” by Bruch et al. (1851). The spe-
cies in the genus typically have triangular, plicate leaves
with small alar cells, and a glossy appearance. Homal-
othecium was revised by Hofmann (1998) and molecular
phylogeny by Huttunen et al. (2008) confirmed the de-
limitation of the genus and included nine species. Two
additional species have been described after that (Hede-
nas et al., 2009, 2014).

In revisions based on morphology, Homalothecium was
often assumed to be closely related to Palamocladium
Miill. Hal. (Lai ef al., 1991; Hofmann, 1997, 1998). That
genus was erected by Miiller (1896), but its species were

referred to the genus Pleuropus Griff., nom. illeg. (Grif-
fith, 1842) until the middle of the 20th century. Later Pleu-
ropus / Palamocladium species have also been included in
Homalothecium by Grout (1928) and Ochyra & Pdcs
(1982), and Robinson (1962) even introduced Homaloth-
ecium subgen. Palamocladium (Miill. Hal.) H. Rob.
Homalothecium and Palamocladium share several
morphological character states, such as dense terete foli-
age, narrowly triangular-lanceolate, deeply plicate leaves,
relatively short laminal cells and a conspicuous alar cell
region with small thick-walled quadrate alar cells, erect
capsules in most species, and epiphytic and epilithic hab-
itat preferences. However, molecular phylogenetic data
(Ignatov & Huttunen, 2002; Huttunen & Ignatov, 2004)
placed Homalothecium and Palamocladium in different
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subfamilies of the Brachytheciaceae: Palamocladium was
resolved in the Eurhynchioideae, while Homalothecium
was placed in the Homalothecioideae (Ignatov & Hut-
tunen, 2002; Huttunen et al., 2004).

In recent treatments the taxonomic position of Homa-
lothecium laevisetum Sande Lac. has remained unset-
tled. The species was described by Sande Lacoste (1866)
who placed it in the genus Homalothecium and compared
it with H. sericeum (Hedw.) Schimp. Homalothecium lae-
visetum differs from other species in the genus by its tem-
perate to tropical distribution, primarily in East Asia, and
some morphological characters, such as a perfectly
smooth seta, a hairy calyptra, and a reduced endostome
(Hofmann, 1998). The species is morphologically vari-
able and in a taxonomic revision of the East Asian
Brachytheciaceae by Takaki (1955) and subsequent treat-
ments in Japanese (Noguchi, 1991) and Chinese (Wang,
2008) moss floras two species were accepted, H. laevise-
tum and H. leucodonticaule (Miill. Hal.) Broth. In addi-
tion one more species, H. celebesiae (Miill. Hal.) Broth.
has often been recognized in tropical Asia in Indonesia
and Papua New Guinea (Brotherus, 1925; Enroth, 1993).
However, in her revision of the genus Homalothecium,
Hofmann (1998) concluded that the variation in Asian
plants is so wide that no more than one species can be
accepted, thus she synonymized both H. celebesiae and
H. leucodonticaule with H. laevisetum.

In the first phylogenetic analyses H. laevisetum was
resolved within the genus Homalothecium (Huttunen &
Ignatov, 2004). However, in a molecular systematic study
of Homalothecium (Huttunen et al., 2008) the species
appeared in the same subfamily as Palamocladium, which
was revealed to be due to an erroneous ITS2 sequence
(GenBank accession AF403616.1; now replaced with
correct sequence data AF403616.2) in the first molecu-
lar systematic study. Thus far, taxonomic changes result-
ing from this new generic position of H. laevisetum have
not been effected. In the present paper we aim to confirm
the phylogenetic relationships of the species using both
molecular and morphological data and to resolve the tax-
onomic position of the species.

MATERIAL AND METHODS

Taxon sampling included 53 accessions that belong
to 37 species from the Brachytheciaceae subfamilies
Brachythecioideae, Homalothecioideae, Helicodontioide-
ae and Eurhynchioideae (Table 1; Ignatov & Huttunen,
2002). Earlier phylogenetic analysis of the Brachytheci-
aceae guided the taxon selection (Huttunen & Ignatov,
2004; Huttunen et al., 2008). We aimed to include the
closest relatives of Homalothecium laevisetum and taxa
that were suggested to be closely related to it in earlier
classifications. To confirm the phylogenetic relationships
between Palamocladium and H. laevisetum and to test
the monophyly of the morphologically diverse Palam-
ocladium leskeoides (Hook.) E. Britton and H. laevise-
tum, we included several accession of these taxa, with

different morphological character state combinations and
from different parts of the world.

A morphological data matrix was compiled for 76
characters using a morphological database by L. Heden-
ds. The coding for each species is based on at least three
herbarium specimens, mainly from S. The data matrix
and descriptions of characters and their states are given
in Appendix 1 (Supplementary material 1). Fifteen char-
acters were continuous (characters 0-14 in Appendix 1)
and 61 categorical variables (characters 15-75 in Appen-
dix 1).

The molecular data consisted of five DNA sequence
regions: four plastid regions, »p/16, atpB-rbcL, trnD-T
and trnL-F, and a nuclear, ITS1-5.8S-ITS2. Laboratory
work was mainly done in the Laboratory of Molecular
Systematics, Swedish Museum of Natural History. Labo-
ratory protocols and information about PCR primers are
given in Huttunen & Ignatov (2010) and Huttunen e? al.
(2008).

Phylogenetic analyses. DNA sequence data were ed-
ited and aligned manually with PhyDE® v0.9971 (Miil-
ler et al., 2005). Inversion events were included in the
phylogenetic analyses by coding presence of inversion
events as a binary data matrix. Due to possible phyloge-
netic information in substitution events in the inversion
regions, inverted fragments were included in the analy-
ses in the reverse complement form (Quandt ef al., 2003).
Information in the indel events was also included in phy-
logenetic analyses as a binary matrix generated using
simple indel coding (Simmons & Ochoterena, 2000) in
the program SeqState (Miiller, 2005).

Phylogenetic analyses were performed for two data
sets. First, a molecular data set with 53 terminals was
analyzed to test the species delimitation within Palam-
ocladium and Homalothecium laevisetum. Phylogenetic
analyses for 53-terminal data set were run with two opti-
mality criteria: parsimony (MP) as implemented in the
program TNT (Goloboff et al., 2008), and maximum like-
lihood (ML), using the program RAXML (Stamatakis,
2006; Stamatakis et al., 2008). With both methods anal-
yses were performed both with and without the informa-
tion in the indel events (Fig. 1).

The second data set comprised combined molecular
and morphological data with 35 terminals, one acces-
sion per species (Fig. 2). Only parsimony analysis was
performed with TNT which is able to handle continuous
characters in combination with other types (DNA and
categorical) of data.

All TNT analyses were run using the default setting in
anew technology search (NTS) except that alignment gaps
in DNA sequence data were always treated as missing data
and the search was terminated after a minimum length
tree was found five times. Bootstrap support (BS) for clades
was calculated using 1000 bootstrap replications. Trees
for bootstrapping were obtained from analysis similar to
the original NTS for the most parsimonious tree.
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RAXML analysis with the 53-terminal data set were
run in CIPRES Science Gateway (Miller et al., 2010).
DNA sequence data was divided in analysis into five par-
titions following DNA sequence regions, rpll16, atpB-
rbcL, trnD-T, trnL-F, and ITS1-5.8S-ITS2. We used rap-
id bootstrap analysis including a search for the tree with
the best ML score (-fa). The bootstrapping step included
1000 iterations. The GTRgamma model was used for all
DNA sequence partitions and the Lewis model with cor-
rection for ascertainment bias was applied for the binary
coded indel data matrix.

Ancestral state reconstruction and synapomorphies
for major clades. Ancestral character state reconstruc-
tion for morphological characters and search for synapo-
morphic character states were done with TNT using to-
pology from the analysis of the 35-terminal data set (Fig.
2). In addition to morphological characters, information
on habitat (character 76; Appendix 1) was compiled and
ancestral character state reconstructed to show as back-
ground information for some morphological character
state changes (Fig. 2b)

RESULTS

Molecular data

The aligned length of five sequenced regions was 3370
positions including 853 bp from ITS1-5.8S-ITS2 region,
700 bp from rpl16, 632 bp from atpB-rbcL, 745 bp from
trnD-T, and 440 bp from trnL-F. In the #nD-T 47 bp
were excluded from phylogenetic analysis including a
20 bp long poly-T repeat at the end of the #nE-Y spacer
(see Shaw et al., 2005; Huttunen & Ignatov, 2010) that
hampered sequencing over the region. Additionally, a 6 bp
long poly-T repeat and 21 bp region covering an inver-
sion were excluded. In the ITS1-5.8S-ITS2 region 44 bp
were excluded due to ambiguities in the alignment (40
bp) or because of poly-C repeat (4 bp). In plastid regions
a 3 bp long poly-A repeat in 7pl/16, a 6 bp inversion re-
gion in the trnL-F spacer, and a 3 bp long poly-A repeat
and a 4 bp long poly-T repeat in atpB-rbcL region were
also excluded from all analyses. The total length of the
alignment that was used in the phylogenetic analyses was
thus 3264 bp including 626 positions from atpB-rbcL,
698 positions for trnD-T, 434 positions for #rnL-F, 697
positions for 7p/16, and 809 positions for the ITS1-5.8S-
ITS2 region. In p/16 15.6 % of the positions were vari-
able and 8.0 % parsimony informative (PI), while in oth-
er regions these numbers were 15.2 % and 7.3 % for
trnD-T, 10.4 % and 4.6 % for trnL-F, 11.2 % and 5.0 %
for atpB-rbcL, and 22.3 % and 12.0 % for ITS1-5.8S-
ITS2. Simple indel coding resulted in a data matrix with
240 characters, of which 37 characters were derived from
rpl16, 31 from trnD-T, 11 from trnL-F, 17 bp from atpB-
rbcL, and 144 from ITS1-5.8S-ITS2.

Phylogenetic relationships

Strict consensus topologies from parsimony analyses
of the 53-terminal data set with and without indel data
as well as topologies of best scoring ML trees are very

similar with only minor differences in branches lacking
significant support. With both optimality criteria some
nodes mainly within a Plasteurhynchium — Palamocla-
dium clade and in Homalothecium are better resolved or
have higher support in analyses including indel data (Fig.
1). The parsimony analysis with indel coding yielded 27
shortest trees with a length of 1235 steps. The analysis
excluding indel coding resulted in 34 shortest trees with
861 steps.

Both analysis methods and all datasets suggested that
all three subfamilies are monophyletic (Eurhynchio-
ideae, maximum BS support both with MP and ML; Heli-
codontioideae, BS MP without/with indel data 99/99, ML
without/with indel data 100/100 [first dataset/second
dataset values]; Homalothecioideae, no significant sup-
port), as well as all included genera. The position of Scle-
ropodium obtusifolium (Mitt.) Kindb., that has tentatively
been included in the subfamily Brachythecioideae (Igna-
tov & Huttunen, 2002), is in all analyses resolved as sis-
ter to a Eurhynchioideae + Helicodontioideae clade (BS:
MP 84/52, ML 87/93). Within the Eurhynchioideae, ge-
neric relationships remain mostly unresolved, but Homa-
lothecium laevisetum is resolved as sister to Eurhynchi-
um Schimp. with high support (BS: MP 96/98, ML 98/
99). A well-supported Palamocladium (BS: MP 84/96,
ML 92/98) is found together with a monophyletic Plas-
teurhynchium M. Fleisch. ex Broth. which lacks signifi-
cant support within a well-supported clade (BS: MP
84/89, ML 81/91). The Homalothecioideae includes a
monophyletic Brachytheciastrum Ignatov & Huttunen
(BS: MP 98/98, ML 99/100) and a Homalothecium clade
(BS: MP 97/94, ML 100/100) that includes all Homal-
othecium species except H. laevisetum and H. arenari-
um (Lesq.) E. Lawton. The position of H. arenarium re-
mains unsupported in all analyses based only on molec-
ular data, and outside both the Homalothecioideae and
the Eurhynchioideae + Helicodontioideae clade.

Parsimony analysis of the 35-terminal data set in-
cluding morphological data and indel data resulted in
one most parsimonious tree with a length of 1800.82!
steps (Fig. 2). Support for most clades is lower than in
the analysis based on the 53-terminal data set. Subfami-
lies Eurhynchioideae (BS 100) and Helicodontioideae (BS
100) are well supported, while in Homalothecioideae the
only well-supported clade is Brachytheciastrum (BS 100).
In the Eurhynchioideae, clades with high or moderate
support include Eurhynchium (BS 81), Palamocladium
(BS 94) and Scorpiurium Schimp. (BS 100). A close re-
lationship of Plasteurhynchium and Palamocladium also
gets significant support (BS 85). Relationships at the
genus level are similar to the 53-terminal data set (Fig.
1). Homalothecium arenarium is, however, resolved with-
in Homalothecium s. str. as sister to the rest of this ge-
nus, though without significant support.

! — tree length in TNT may be non-integer when continuous
characters are analyzed.
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Figure 1. Phylogenetic tree based
on strict consensus topology from par-
simony analysis. Support values
above branches indicate bootstrap
support from parsimony analysis
without/with sic coding for indel
events, and below branch bootstrap
support from ML analysis without/
with sic coding for indel events;
dash (-) indicates support < 50 %.

Ancestral state reconstruction and synapomorphies
for major clades

Character states shared by Homalothecium laevisetum
and the Palamocladium clade include only one sporophytic
character, presence of reduced exostome PPL ridges. Anal-
ogous state changes in this character are concentrated in
clades with epiphytic species (Fig. 2a).

The number of synapomophic morphological char-
acter states for the major clades is low. Ancestral state
reconstruction resolved a smooth seta (Fig. 2b) as a syn-
apomorphy for the subfamily Eurhynchioideae and quad-

rate, thombic or short rectangular alar cells (Fig. 2b) for
the Plasteurhynchium — Palamocladium clade.

DISCUSSION

Our phylogeny resolves Palamocladium sister to a
monophyletic Plasteurhynchium, while Homalothecium
laevisetum is sister to a clade with Eurhynchium an-
gustirete and E. striatum (i.e. Eurhynchium s. str, see
Ignatov & Huttunen, 2002). The two clades, the Plasteu-
rhynchium — Palamocladium clade and the Eurhynchi-
um — Homalothecium laevisetum clade, share some sim-
ilar trends in ecological, geographical and morphologi-
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Figure 2. The single most parsimonious tree from analysis of combined molecular and morphological data. Bootstrap support
for nodes with > 50 % support is presented below the branches. a) Ancestral character state reconstruction for preference of
epiphytic habitats (red branches) and character state changes for a character state (exostome PPL ridges (0) normal, well devel-
oped or (1) reduced) that are shared by the Eurhynchium — H. laevisetum clade and the Plasteurrhynchium — Palamocladium
clade. b) Morphological synapomorphies of the Eurhynchioideae (seta roughness (0) smooth or (1) rough) and the Palamocladium
— Plasteurhynchium clade (alar cells appearance (0) rectangular, elongate, or linear; (1) quadrate, rhombic, or short rectangular)
with their character state changes along the branches.
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Fig. 3. Habits of Oticodium laevisetum, from Kuril Islands (A), Homalothecium sericeum, Caucasus (B), Eurhynchium stria-

tum, Caucasus (C) and Palamocladium euchloron, Caucasus (D).

cal evolution: the cool temperate genera Plasteurhynch-
ium and Eurhynchium, with unspecialized morphology
and growing on soil, rock and tree bases, are sister to the
warm temperate to tropical taxa Palamocladium and
Homalothecium laevisetum, respectively, which are both
morphologically specialized epiphytes (Fig. 3). The dis-
tribution area of Eurhynchium concentrates to the west-
ern part of temperate Eurasia with only a few occurrenc-
es in the east where it is sympatric with the warm tem-
perate to tropical H. laevisetum (Fig. 7). A similar pat-
tern exists in the Plasteurhynchium — Palamocladium
clade although the total distribution of the warm temper-
ate to tropical Palamocladium species is much wider and
pantropical (Hofmann, 1997).

Like at the family level in the Brachytheciaceae, epi-
phytism has evolved independently in several lineages
within the subfamily Eurhynchioideae and in Homaloth-
ecium (Fig. 2a). The epiphytic Palamocladium and H.
laevisetum, as well as epiphytic Homalothecium lineag-
es, including H. nuttalii, H. aeneum and a Homalotheci-
um crown clade with H. fulgescens, H. nevadense, H.
philippeanum and H. sericeum, have several sporophyt-
ic characters such as reduced exostome, endostomial cil-

ia that are reduced or absent, and orthotropous capsules
that are more frequently present in epiphytic species and
which evolution is most likely associated with epiphytic
habitats (Hedenis, 2012, Huttunen et al., 2004, 2012).
However, despite shared overall habitus of species,
Palamocladium and H. laevisetum share only one char-
acter state, presence of a reduced exostome ridges in the
primary peristomial layer (PPL) (Fig. 2a, 4). Height of
projecting trabecular varies even in species with reduced
PPL, the most extreme cases occurring in epiphytic
Homalothecium s.str. species. Reduced peristomes in gen-
eral may show rather different character combinations
in different lineages in Brachytheciaceae.

The repeated evolution of several character states
makes it difficult to find morphological synapomorphies
in many pleurocarpous taxa. According to our data, the
only morphological synapomorphy for Eurhynchioideae
is the smooth seta (Fig. 2b). The smooth seta in Palam-
ocladium and Homalothecium laevisetum thus supports
placement in the Eurhynchioideae, contrasting with the
rough setae in most species of the Homalothecioideae,
where only in Homalothecium philippeanum setae are
smooth. The Plasteurhynchium — Palamocladium clade
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Fig. 4. Peristomes of Oticodium
laevisetum (A-H; from Japan, Ochi
#934, LE) and Eurhynchium angustirete
(I; from Russia, MHA 9004199), under
stereomicroscope (A-B) and SEM (C—
I). A—C: overall view, A, C: dry, B: wet;
D: exostome from outside, showing
smooth dorsal surface of teeth; E:
exostome tooth from inside; F: teeth in
distal part, showing papillose, ridged or
rugose surfaces; G, [: side view of teeth,
showing difference in ventral trabeculae
(=PPL ridges), arrowed; H: ventral sur-
face of endostome membrane, showing
. lack of segments and ciliae. Scale bars:
100 um for A-C, 20 um for D-I.
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Fig. 5. Peristomes of Palamocladium euchloron (A-B, D-E, G-H, J-K; from Russia, Caucasus, MHA 9038527) and Homalothecium

philippeanum (C, F, 1, L; Russia, Caucasus, MHA9026760). Photos under stereomicroscope (A, dry, B-C, wet) and SEM (D-L); A—
F: general views; G—H: side view, showing smooth ventral trabeculae and variously ornamented outer surface of distal part of teeth;
I: exostome teeth in the middle, showing papillose distal part and smooth surface below; J: proximal part of tooth from outside, the
surface smooth to rugose; K: proximal part of tooth from inside, showing densely arranged ventral trabeculae and wide membrana-
ceous marginal zone; L: proximal part of tooth from outside, the surface smooth. Scale bars: 10 um for A-F, 20 um for G-L.

is also supported by a single synapomorphy, the rectan-
gular, quadrate, or rhombic alar cells, while no synapo-
morhic morphological state was found for the Eurhynch-
ium — H. laevisetum clade. In the original description
of the subfamily Eurhynchioideae, the group was de-
scribed as large plants with pale green to yellowish-
green color and a characteristic, whitish color and silky
gloss, cf. Fig. 3 (Ignatov & Huttunen, 2002). Axillary
hairs are often long and their upper cells are more

strongly colored than the basal cells. The sexual condi-
tion in the Eurhynchioideae can be either autoicous (e.g.
Rhynchostegium) or dioicous, but, similar to the Homa-
lothecioideae, in the H. laevisetum — Eurhynchium and
Palamocladium — Plasteurhynchium clades, all species
are at least facultatively phyllodioicous. The seta is al-
ways smooth, and the operculum has most often a sharp-
ly delimited beak. The peristome is usually perfect, but
some epiphytic species in Rhynchostegium s. 1. (Eri-
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Fig. 7. Leaf bases of A—B: Oticodium laevisetum (Papua New Gunia, Streimann 23080, MHA 9054435), C: Oticodium laevisetum
(Russia, MHA 9036174), D: Eurhynchium angustirete (Russia, MHA 9004199), E: Palamocladium euchloron (Russia, Caucasus,
MHA 9038527); F: Palamocladium leskeoides (China, Sichuan, MHA 9051234); G: Homalothecium philippeanum (Russia,

Caucasus, MHA 9026760) Scale bars: 100 um for all.

odon, Eurhynchiella) and Palamocladium have a rath-
er strongly modified peristome structure. In the molec-
ular data, the Eurhynchium — H. laevisetum clade shares
a 19 bp long insertion in the trnY-D spacer of the trnD-
T region.

Despite the large morphological variation within
Palamocladium leskeoides, the species appears mono-
phyletic but lacks significant support and includes the
Hawaiian endemic P. wilkesianum. The position of P,
wilkesianum should not be surprising; according to Hoff-
mann (1997), P. leskeoides and P. wilkesianum cannot
be distinguished from each other with certainty based on
gametophytic characters. Sporophytic characters differ-
entiating them include lack of cross-striolation at the base

of the exostome teeth and 3—5 rows of rectangular exoth-
ecial cells below the capsule mouth in P. wilkesianum,
contrasting with cross-striolate bases of exostome teeth
and only 2-3 rows of rectangular exothecial cells in P,
leskeoides (Hoffman, 1997). Branch lengths within the
P, leskeoides clade are extremely short, and other meth-
ods than DNA sequence data are needed to study wheth-
er P. wilkesianum and taxa that have earlier been distin-
guished within the P. leskeoides, should be recognized
at the species level. In early treatments of P. leskeoides
s.l., the species delimitations followed geographical dis-
tributions. The taxon was thus split into the East Asiatic
P, nilgheriense, the African P. sericeum and the Ameri-
can P, leskeoides s.str. The present results agree to a cer-



100 S. HUTTUNEN, L. HEDENAS & M.S. IGNATOV

Fig. 7. Distribution of Otico-
dium (red dots). Brown shading
indicates Homalothecium spe-
cies, and green one — Palamo-
cladium species. Expanded from
Hofmann (1997, 1998), with ad-
dition from Wang (2008), and
database of moss Flora of Russia
(http://arctoa.ru/Flora/basa.php).

tain extent with these geographic patterns (Fig. 1), al-
though with low support for both the (1) African P. leske-
oides, and (2) African + Asian P. leskeoides + P. wilke-
sianum clades. This lends support to Hofmann’s (1997)
synonymization of P. nilgheriense and P. sericeum with
P leskeoides.

Homalothecium laevisetum differs from other Homa-
lothecium species by its strongly modified peristome with
high dorsal trabeculae, endostome almost lacking not only
ciliae but also segments (cf. Figs. 4-5), a smooth seta,
hairy calyptra, and larger area of more homogeneous cells
across the whole leaf base (Fig. 6). The plants lack the
golden green color that is typical for other Homalothecium
species (Fig. 3). The distribution of the eleven species in
Homalothecium s.str. covers western parts of both the
Palearctic (non-tropical Eurasia and North Africa) and
North America (Fig. 7) while the distribution of H. lae-
visetum 1is restricted to the eastern parts of subtropical
and tropical Asia. The only area where Homalothecium
occurs in an eastern part of continent is Newfoundland,
with populations of Homalothecium sericeum that are
putatively introduced from Europe (Ignatov, 2014). On
the other hand, amphi-Atlantic distributions occur in a
number of other bryophyte taxa (Schuster, 1983; Hedenis,
2008), suggesting that such distributions have in most
cases natural explanations. Based on the position of the
species in the molecular analyses, as well as morpholog-
ical and biogeographical differences, we suggest to trans-
fer Homalothecium laevisetum to another genus, Ofico-
dium (Miill. Hall.) Kindb. (see below).

TAXONOMY

Genus Oficodium (Miill. Hall.) Kindb., Enum. Bry-
in. Exot. 27. 1888.

Hypnum sect. Oticodium Miill. Hal., Ber. Thétigk.
St. Gallischen Naturwiss. Ges., 1876-77: 303. 1978.

Type: Hypnum celebesiae Miill. Hal. = Oticodium
celebesiae (Miill. Hal.) Kindb.

Oticodium laevisetum (Sande Lac.) comb. nov.

Basionym: Homalothecium laevisetum Sande Lac. in

Miquel, Annales Musei Botanici Lugduno-Batavi 2: 298.

pl. 9. 1866. Type: Japonia, leg. Textor (Lectotype in L).
Hypnum celebesiae Miill. Hall., Linnea 39:469. 1875

(Lectotype in L!, selected in Hofmann, 1998).

Other species included: none.

In early treatments Homalothecium celebesiae and
H. laevisetum have been distinguished from each other
based on thicker and distinctly porose cell walls at the
base of the leaf (Piippo, 1987; Enroth, 1993; Hofmann,
1998; Fig. 6). However, Hofmann (1998) transferred the
name H. celebesiae under synonymy of H. laevisetum
because although these characters show a wide variation
and the differences in between the specimens do not al-
low distinguishing the two taxa.

Unfortunately, we were unable to find fresh material
of typical H. celebesiae and could not test phylogenetic
relationships of the two morphotypes. As morphologi-
cally diverse samples of populations from different parts
of the distribution area of H. laevisetum form a mono-
phyletic unit (Fig. 1), we feel that using the genus name
Oticodium for this taxon is still safe.
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