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ABSTRACT
Because of their morphological plasticity and broad geographic distribution, the taxonomy of 

Dicranum Dicranum acutifolium 

D. acutifolium
additional chloroplast markers (trnT-rps4, trnL-F, psbA-trnH, rps19-rpl2, rpoB

Dicranum acutifolium 
D. bardunovii D. brevifolium D. 

septentrionale D. acutifolium
that D. pseudoacutifolium is synonymous with Dicranum septentrionale was known so 

morphological resemblance with D. brevifolium
D. bardunovii

most similar D. acutifolium
differentiation of the D. acutifolium

D. acutifolium complex, especially due to the larger 

D. septentrionale

INTRODUCTION 
Dicranum Orthodicranum

Dicranum

Dicranum
of recent studies tackled certain groups of Dicranum species based on molecular data, namely 

Chapter 3

Dicranum acutifolium complex 

(Dicranaceae, Bryophyta) using molecular markers
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the D. scoparium Dicranum species (Lang et al.
Dicranum D. acutifolium

D. fuscescens et al.
Dicranum species can be 

D. acutifolium

Dicranum acutifolium complex is part of Dicranum Spuria
D. acutifolium and D. 

brevifolium  D. bergeri 
 D. muehlenbeckii

an erroneous name for D. undulatum
new species, D. pseudoacutifolium D. acutifolium and D. brevifolium 

 

et al. D. 
pseudoacutifolium D. acutifolium et al.

D. 
septentrionale D. bardunovii et al.

D. brevifolium, 

D. acutifolium
nor D. brevifolium or D. acutifolium

Dicranum acutifolium et al. D. 
acutifolium, D. brevifolium, D. bardunovii and D. septentrionale. It is characterised by a combination 

et al.
trnT-rps4, trnL-F, psbA-trnH, rps19-rpl2, 

rpoB

circumscription of the D. acutifolium complex, (ii) clarify species circumscriptions in the complex, 

D. bardunovii and D. septentrionale, and (iii) 

MATERIALS AND METHODS
Sampling— Dicranum

et al. 

et al. et al. 
Spuria D. acutifolium, 

D. brevifolium, two D. septentrionale, three D. bardunovii (including the holotype, from which two 
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plants were sequenced separately), one D. drummondii, and four D. undulatum Dicranum 
Spuria: four specimens of D. 

spadiceum Muehlenbeckia Peterson), three D. elongatum 
Elongata D. fuscescens Fuscescentiformia

D. majus D. nipponense D. scoparium, and three D. bonjeanii
Dicranum Dicranum muehlenbeckii Muehlenbeckia) could not be included in the 

Holomitrium
of Dicranum et al. et al. 2006). H. crispulum 

H. arboreum

employed to delimit closely related Dicranum et al
rpoB gene, trnH psbA, 

rps19 rpl2, and rps4 trnT  intergenic spacers, and trnL  intron / trnL trnF  intergenic 

Alignment and phylogenetic reconstruction 

in the trnH-psbA
et 

al.

et al.

plastid and nuclear tree topologies were congruent (p

rps4 trnT, trnL
trnF, trnH psbA, rps19 rpl2), the chloroplast gene rpoB
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of nucleotide substitution with 

et al.

for rpoB
et 

al
6
 generations), with the 

posterior probabilities of clades were calculated by combining the four runs and using the trees 

all six D. acutifolium D. brevifolium, three D. bardunovii and ten D. septentrionale as well as two 

D. scoparium, two D. nipponense, three D. bonjeanii, three D. majus, four D. undulatum and the four 

D. spadiceum, plus three additional D. drummondii and two D. muehlenbeckii specimens that could 

et al.
none of the examined samples carried sporophytes, sporophytic characters were not included 

taxa of the D. acutifolium

 

et al.

k=5) and plotted against species 

FIG. 1
rpo
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of the ordinations were tested using an analysis of 

RESULTS

indel coding of the combined dataset yielded 

psbA-trnH), of 

most parsimonious phylogenetic reconstructions 

from the parsimony and likelihood analyses as well 

Regardless of the phylogenetic inference, D. 
brevifolium and D. septentrionale

Dicranum bardunovii was less strongly supported 

D. acutifolium 
Dicranum drummondii, which shares common 

morphological characters with species of the D. acutifolium complex, was clearly separated from 

the latter as well as from D. undulatum
D. bardunovii corresponded to D. acutifolium.
D. brevifolium corresponded to D. septentrionale D. brevifolium

D. acutifolium D. scoparium complex, but 

relationships between these two complexes as well as D. majus, D. elongatum and the D. fuscescens 
complex (  and D. fuscescens

DdrummD. drummondii 
AT_3D. drummondii 

DdrD. drummondii 

AT_2D. muehlenbeckii 
DE_1D. muehlenbeckii 

DbeD. undulatum 
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FIG. 2. Cluster dendrogram of 34 morphological 

D. acutifolium, D. brevifolium, 

D bardunovii, D septentrionale, D scoparium, D bonjeanii, 
D nipponense, D majus, D spadiceum, D drummondii, D
muehlenbeckii and D undulatum

number of clusters (k=5), delimited by the dashed rectangles, 
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r Dicranum muehlenbeckii, D. 
drummondii and D. undulatum 
all the specimens of the D. scoparium complex plus D. majus and D. spadiceum, while all four species 

from the D. acutifolium D. acutifolium complex, 

three subclusters corresponded to D. acutifolium, D. bardunovii and D. brevifolium
whereas D. septentrionale

D. bardunovii
D. brevifolium and one sample 

(23) clustered with D. brevifolium. D. bardunovii 
D. acutifolium 

R2

R2 D. acutifolium
D. scoparium complex, plus D. spadiceum and D. 

majus Dicranum undulatum, as well as D. muehlenbeckii 
and D. drummondii, 

D. muehlenbeckii 
D. undulatum from the D. acutifolium complex and the distinction of  

D. brevifolium, D. acutifolium, D. bardunovii D. septentrionale was differentiated 

D. brevifolium and D. bardunovii
p

DISCUSSION

D. acutifolium species complex, which 

comprises D. acutifolium, D. bardunovii, D. brevifolium, and D. septentrionale

D. acutifolium
D. bardunovii
D. bonjeanii
D. brevifolium
D. drummondii
D. majus
D. muehlenbeckii
D. nipponense
D. scoparium
D. septentrionale
D. spadiceum
D. undulatum
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FIG. 3. Dicranum
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all four species together are characterised by incrassate lamina cells that are parenchymatous 

in the upper half of the leaf, acuminate and serrulate to serrate leaf apices, and a keeled 

et al. D. pseudoacutifolium is 

synonymous with .
Dicranum

D. muehlenbeckii await further study, no close relationship 

of the D. acutifolium Spuria, D. drummondii and 

D. undulatum, nor with D. fuscescens D. muehlenbeckii
latter two species share certain morphological characters with D. acutifolium and D. brevifolium, 

D. acutifolium complex 

D. 
drummondii is sometimes confused with D. acutifolium

Dicranum undulatum and 

D. acutifolium
D. 

acutifolium
D. 

acutifolium 

D. acutifolium or 23 of D. septentrionale
D. brevifolium were frequently found under different names, such as D. drummondii, , 

or D. undulatum et al.
D. acutifolium, D. bardunovii, D. brevifolium and D. septentrionale seem more clearly 

D. brevifolium and D. septentrionale being well supported in all analyses, whereas D. acutifolium 

and D. bardunovii
D. acutifolium complex, since a number of 

D. brevifolium D. septentrionale 
Dicranum septentrionale 

D. brevifolium
morphological characters frequently intergrade with D. bardunovii or D. brevifolium
According to the present results, D. brevifolium
apices, elongated basal cells that are well differenciated from the median one and generally not 

D. septentrionale 

is best differentiated by projecting lamina cells, especially at the leaf apex, elongated basal cell 

that gradually become quadrate, and irregularly shaped in the upper part of the leaf and a 

both D. brevifolium and D. septentrionale are incompletely known or misunderstood, considering that 

further D. brevifolium collections may appear to belong to D. septentrionale D. septentrionale 
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D. septentrionale
In addition, the herbarium material we examined suggests that D. septentrionale
montane species, whereas D. brevifolium , as suggested by 

et al.
further specimens, including D. brevifolium
patterns and ecological preferences of D. brevifolium and D. septentrionale

Another part of the confusion between the species of the D. acutifolium complex may stem 

D. bardunovii, 
D. acutifolium according to the 

D. acutifolium and D. bardunovii D. bardunovii also shows morphological 

which resembles D. septentrionale by the presence of projecting cells in the lamina, the coloured 

species growing in mixed cushions is not uncommon in Dicranum
D. scoparium and D. bonjeanii

characters, especially in extreme conditions (Hedenäs et al.

growing on female stems (pseudomonoicy) are found both in D. brevifolium and D. acutifolium 
D. bardunovii

D. acutifolium and 

D. bardunovii D. acutifolium complex suggest that such a 

et al. et 
al. et al.

Dicranum

FIG. 4. Dicranum septentrionale






