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Dicranum Hedw. (Dicranaceae, Bryophyta) is a large genus essentially found in the Holarctic. 

It mainly grows on soil in forest and mountain habitats forming dense, tomentose tufts or cushions 

(Crosby et al. 1999; Crum & Anderson 1981). Because of their morphological plasticity and 

broad distribution range, members of the genus Dicranum Hedw. (Dicranaceae, Bryophyta) are 

Dicranum, a Holarctic genus. Morphological and molecular species circumscription of species 

MEETING BRYOPHYTA

1

et al.

they are characterized by few morphological synapomorphies such as multicellular rhizoids, 

leafy gametophytes and sporophytes with a capsule possessing a columella and stomata but 

Haplolepids (Dicranidae) represent the second largest subclass of mosses, after the 

et al
a peristome with a single row of arthrodontous teeth around the opening of the capsule (La Farge 

et al. et al

Chapter 1

General Introduction

1
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the largest order of the subclass and is characterized by usually smooth lamina cells, differentiated 

alar cells, a strong costa and traberculate and striate peristome et al. 2009; 

MOLECULAR AND BARCODE MARKERS

trnL F, rps4, rbcL and 

markers. In addition to these traditional markers, atpF atpH, matK, psbK psbI, rpoB, rpoC1 and 

trnH psbA

moss species (trnL F, rps4, trnH psbA, rbcL, matK and ITS; Liu et al.

are suitable for delimiting closely related species (Liu et al

MOLECULAR SYSTEMATICS OF DICRANACEAE WITH EMPHASIS ON DICRANUM.

et al. 2001; Hedderson et al et al et al.
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separated and thus placed in new lineages (Cox et al
et al.
(2002)] comprised four subfamilies: Dicranoideae, Mesotoideae, Dicranoloma group, and 

Leucoloma group, with Dicranoideae encompassing Dicranum, Orthodicranum, Paraleucobryum, 

Chorisodontium, Eucamptodontopsis, and Holomitrium
new insights in the circumscription of the Dicranaceae, the relationships among genera remained 

ambiguous. Furthermore, the molecular species circumscription within the genera remained largely 

Dicranum

et al

TAXONOMICAL HISTORY OF DICRANUM
Dicranum is one of the largest moss genera, with more than 880 binomials 

et al

considerably the concept of its genera, and particularly the one concerning Dicranum. 

Hedwig has described the genus in 1801 and considered D. scoparium as the type of 

Dicranum

of the genus: D. condensatum, D. scoparium and D. spurium

within Dicranaceae and recognised 11 sections under Dicranum. Nearly simultaneously, Müller 

Dicranum. Most of the genera and Dicranum 

Dicranum

MORPHOLOGY AND CHARACTERISTICS OF DICRANUM
Dicranum

3
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dorsal side of the costa can be smooth or ornamented with lamellae, furrows or mamillae (Fig. 

are elongated and generally porose, while the upper lamina cells are either prosenchymatous 

of Dicranum

D. bardunovii, D. septentrionale.

Dicranum
most species can easily propagate from gametophyte fragments, some species produce specialised 

D. leioneuron
apices (D. tauricum Dicranum can also reproduce sexually. Males can be either as 

Dicranum

in Dicranum et al
et al. 1998, 2000) and little is known about the mechanisms that triggers 

5

FIG. 2 Dicranum scoparium Hedw. and B) D. tauricum 
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FIG. 3. Habitus of Dicranum 
scoparium. Female cushion with mature A 

sporophytes and B without sporophyte. C 
Normal sized males and D dwarfed male.

FIG. 4. Habitat type of Dicranum. 

A forest soil, B open sandy soil, C humus on 

boulder, D rotten tree bark.
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DISTRIBUTION/ ECOLOGY IN THE HOLARCTIC

Dicranum species is found in the Northern hemisphere. About 30 species are 

(Ireland 2007; Lawton 1971). Generally, Dicranum
D. scoparium. It is typically found 

(D. himalayanum, D. assamicum, D. kashmirense and D. orthophyloides; Chopra 1998; Dandotiya et 
al D. leiodontum and D. setifolium
America (D. howellii; Ireland 2007; Lawton 1971), or Hawaii (D. speirophyllum et al

D. scottianum and D. canariense occurring 

distribution of many species, especially in species complexes, is still incompletely known, due in 

part to a poor morphological understanding and confusions between closely related species. 

D. acutifolium

et al. Dicranum species with 

AIMS AND OUTLINE OF THE THESIS

Dicranum species based on 

(rps4-trnT, trnL-F, psbA-trnH, rps19-rpl2, rpoB

of characters for identifying species within complexes. A barcoding approach was also used on 

by comparing the estimated species with morphological and phylogenetic species circumscriptions.

In chapter 2, Dicranum scoparium
shows that D. majus is clearly separated from the D. scopariu
circumscription of D. bonjeanii, D. nipponense and D. howellii are less clearly distinct. Additionally, in 

contrary to its numerous phenotypes, D. scoparium

Chapter 3 explores the species boundaries of another species complex, the D. acutifolium 

D. acutifolium and D. brevifolium are poorly 

D. bardunovii and D. septentrionale, which 

7
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were further supported by morphological characters. In this chapter, additional molecular studies 

current concept of D. brevifolium includes characters attributed to the new species D. septentrionale, 

Chapter 4
arctic Dicranum

markers in bryophytes. It is shown that none of the markers, taken independently, is 

In chapter 5, 28 out of 30 European Dicranum species are included in a phylogenetic 

the congruence between morphological and molecular species circumscriptions. In line with the 
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