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ABSTRACT

India is recorded as one of the mega biodiversity countries on the earth. The unique geographical
zone and the physical-climatic features of the various biogeographic area resulted in the
remarkable floral diversity of India. Bryophytes are small imaged amphibians with three different
lineages such as liverworts, hornworts and moss. The category moss represents the largest group
with more number of species. The present study aims to compile Bryum species of India based
on all the available literature and information from herbaria of various organizations. Bryum is
one of the largest genus among the moss species with morpho-plasticity of characters. Leaves
form the unique character of the species, but a high discrepancy in leaves is recorded among the
various species of the genus therefore it is wise to select other features unless it is established on
specimens of diverse ecology. Sporophytic characters are ideal, but in most species, they remained
unexplored as compared to the gametophytic datay. Similarly, the sporophytic capsules are highly
diverse in size and their configuration is often irregular with abnormal peristomial characters.
Further, the spores are diverse in size and shape. More than 45 species were recorded by various
bryologists from India. Many species are similar in look with confusing characters. Therefore,
revision of Bryum is warranted to eliminate the overlapping and complex allied clusters among the
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INTRODUCTION

Bryophytes are specialized species that represent the
second highest lineage among terrestrial plants after
the Angiosperms.l! Most of the species possess high
surviving capacity under a wide variety of environmental
conditions and also form an inherent part of the
ecosystem where they form the pioneer group. They
are common in different forest types, damped areas,
dry areas and other habitats. Though fundamentally
terrestrial, few are aquatic like Riccia finitans, Ricciocarpus
natans and Riella spp. Species of Cryptothallus and
Buxcbanmia are saprophytic liverworts contrary to the
autotrophic bryophytes.

SCAN QR CODE TO VIEW ONLINE

[=]

www.ajbls.com

[=]

I

[=]

DOI: 10.5530/ajbls.2022.11.29

206

Bryum Hedw., an acrocarpous species of Bryaceae. 21
species from seven northeastern states of the Himalayas
such as Arunachal Pradesh, Assam, Manipur, Meghalaya,
Nagaland, Sikkim and West Bengal were documented.?”
Out of the 21 species, B. argentenm var. gritfithii (Muell.
Hal) Gangulee, B. billardieri Schwaegt., B. pallescens
Schleich. ex Schwaegr., B. pseudotriguetrnm (Hedw:)
P. Gaertn.,, B. Meyer and Scherb., B. pseudotriguetrum
var. subrotundum (Brid.) Gangulee and B. reflexifolinm
(Ochi) Ochi were recently reported from Meghalaya;
B. billardieri Schwaegr. from Manipur, B. apiculatum
Schwaegt., B. caespiticinm Hedw. and B. pseudotriguetrum
var. subrotundum (Brid.) Gangulee were new reports
from West Bengal.

Bryum species are small to robust, with variable size and
coloration, forming tufts, terrestrial or often epiphytic.
The stem was a few millimetres to centimetres in size,
mostly reddish brown, usually with many rhizoids. Cross
Section reveals firm-walled cortical cells and developed
or poor central strands of smaller thinner-walled cells.
Leaves evenly spaced on stem or clustered and enlarged
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at stem apex (comose), erect or - escalate under damp
environmental condition, rounded, elliptic, ovate or
lanceolated, acute, acuminated, or rarely rounded at
apex, T concave, not complanate, often with secondary
pigments, toothed or entire, bordered, recurved or less
often plane, sometimes decurrent; upper laminal cells
hexagonal or rhombic-hexagonal, thin- or firm-walled,
porose or not, becoming more oblong in lower leaf;
marginal cells differentiated, linear, usually forming
a strong or weak border. Costa strong, excurrent,
percurrent or occasionally shorter, with a single abaxial
stereid band. Brood bodies (gemmae, tubers, or bulbils)
are recorded.

Bryum species are dioicous or monoicous. Perichaetia is
apical on the main trunk or on mini lateral branches
originating from the stem base, very often overtopped by
subperichaetial innovations (seems lateral); perichaetial
leaves are mostly moderately differentiated. Perigonia
with multiple filiform paraphyses and antheridia. Setae
elongate, flexuose to cygneous, one per perichaetium;
capsules cernuous, pendent or rarely suberect, variable
in form, mostly pyriform, clavate, cylindric, or rarely
globose, well-developed neck, straight or curved;
stomata numerous, superficial, and restricted to the
neck; annulus well-formed and revolvable; operculum
conic, sometimes apiculate. Peristome is double and
often regular; exostome teeth yellowish-brown or pale,
finely papillose below and mostly hyaline and baculate
above, bordered, densely trabeculate on adaxial surface;
endostome with thick basal sheath, well-developed,
perforated or fenestrated segments, and with cilia in
groups of 1-3, appendiculate, nodose, or occasionally
reduced or absent. Calyptra cucullate, is smooth and the
spores are spherical and neatly < 30 um in size.

Bryum is one of the mega genus with multiple taxonomic
issues among the moss category with a range of plasticity
in morphological characters. Some estimates revealed
800 species P! or even 1050 species.! Ochi estimated
180 or more species distributed globally,” while only 24
species were accepted in New Zealand. Ochi provided
an ideal abstract for classification of the Bryaceae."!
Spenc attempted radical changes in the classification
of Bryum. Spence and Ramsay reassigned Australian
species traditionally placed in Bryum into five genera
while retaining five Australian species within a narrowly
circumsctibed Bryum.”

Generally, a highly-developed peristome in Bryum is
referred to as a perfect category i.e., a double peristome
with the following specialities such as 1. exostome
teeth with a distinct median zig-zag abaxial visual line,
finely papillose on the lower abaxial surface, mostly
hyaline and baculate above, bordered, and densely

trabeculate adaxially; and 2. endostome atising from
a thick basal sheath, with well-developed, keeled, and
perforate segments, and appendiculate cilia in groups
of 1-3. Thus, the perfect peristome (which is similar
to that occurring in certain Hypunum spp. and their allied
species) provides a reference point linked with the study
of moss morphology. Characters of the peristome
have historically been used in the construction of
classifications of moss and recently it assumed a less
significant, with the development of classifications
based primarily on molecular features.

The variability of many Bryum species makes
identification difficult especially if sterile. Vegetative
features are used the possible way in key preparation of
the species. Many of the species have distinct characters
which facilitate their easy recognition. However, some
of these features are difficult to incorporate into a
conventional identification key. Thus, some Brywm
collections were difficult to identify practically.

Many Bryum spp. possess rhizoidal tubers in the
populations and these can often facilitate species
recognition. Tuber morphology is of taxonomic
significance in the differentiation of species included
in the B. erythrocarpum complex. Tubers can be sparse,
even in species teputed to bear them consistently.
B. erythrocarpum complex sensu Crundwell and Nyholm
is given under the discussion of B. durinsculum, which
is the most widespread member of the complex.f! Six
species of the B. erythrocarpum complex are accepted
which includes B. duriusculum, B. radiculosum, B. ruderale,
B. sauteri, B. rubens and B. tenuisetum.

Although sharing features with other genera in Bryaceae
or the Mniaceae (notably Brachymenium and Poblia),
the genus Bryum usually is easily distinguished by its
rhombic-hexagonal laminal cells, mostly percurrent or
excurrent costae, usually bordered and recurved leaf
margins, and often cernuous or pendent capsules. Plants
belonging to Poblia generally have longer and narrower
laminal cells and lack leaf borders, whereas Brachymenium
is predominantly epiphytic and more robust and has
erect capsules with highly reduced endostomes. Mostly,
the key to Bryum species and its allied genera is based
on the length of the largest stem leaves (including
perichaetial leaves but excluding the excurrent portion
of the costa) as follows: robust, leaves >4.0 mm; large,
leaves 3.0—4.0 mm; medium-sized, leaves 1.5-3.0; and
small, leaves <1.5 mm.

Bryum affine Lindb. and Arn. and B. bimum Scherb. have
been used as a “dumping ground” for several disputed
species from New Zealand. The correct application of
these and other names associated with them has been
the source of taxonomic and nomenclatural confusion
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for some time.*”!"!'The resolution of this taxonomic
and nomenclatural tangle (also involving B. creberrimmum,
q.v.) is beyond the scope of the present review.

The name is Bryum chrysonenron Mull. Hal. was applied
by several New Zealand workers (including Dixon,
Sainsbury, Allison, and Linzey) to at least three tuber-
bearing species (B. duriusculum, B. santeri, and B. clavatum).
Ochi attempted to refine the application of the name
B. chrysoneuron but was unable to locate the type
material (collected by S. Mossman “ad flumen Wairoa-
tiver prope portum Kaipara”)."” The holotype was
probably destroyed in the WWII burning of the Berlin
herbarium. Efforts to locate potential type material for
this name in other herbaria have failed. Given the lack of
identifiable type material, and uncertainty surrounding
the application of Mduller’s name, B. chrysonenron is
considered a nom. dub. and it is not applied in this work.
A large proportion of the collections previously named
B. chrysonenron are referable to B. duriusculum.

The highly wvariable Bryum wmicroerythrocarpum Mull.
Hal. and Kindb. is a Canadian type, common in the
northern parts of the hemisphere, and is also recorded
from New Zealand regions.” It is likely a later name
for B. duriusculum Hook. f. and Wilson, which has a
New Zealand type. The relationship between these two
species is best examined in a monographic context and
B. microerythrocarpum is not discussed further in this part.
The name is Bryum obconicum Hornsch. was applied to
New Zealand material by Hooker and Wilson.""! That
name has been applied to numerous collections in New
Zealand herbaria that are referred to as Rosulabryum
capillare. Syed considered much material named as
B. obconicnm Hornsch. to belong to B. forguescens Bruch.!'
In this treatment, Bryum obconicum is not accepted as a
member of the New Zealand flora. In this scenario, an
attempt was made in the Brysm species recorded from
India (Table 1) and was compiled in the present study.

MATERIALS AND METHODS

The method used for the study was a combination of
field, herbarium record analysis and literature review
related to the species.

Primary Data Collection

Data about Bryum species was obtained from a field
study in various districts of Kerala and Tamil Nadu.

Secondary Data Collection

Survey of available literature from online and offline
modes about Bryum species. Also referred to various
resources such as ENVIS Hub: Kerala, India Biodiversity
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Portal, British Bryological Society etc. Similarly, the
herbarium collections available across Southern parts
of India were also checked to validate the species name
recorded.

RESULTS AND DISCUSSION

‘Hortus Indicus Malabaricus’ by Henricus van Rheede
was the first report of bryophyte resources from the
Western Ghats. He described the moss as ‘poem-
peda’, the commonest species of mosses from South
India, later renamed as Brywm coronatum Schwagt., by
Robinson.” Gangulee!® made valuable contributions to
thegenus Bryum. Hedescribed twenty-twospeciesof Bryum
from Eastern and adjacent regions of India. In his report,
Sikkim has high diversity which is 12 taxa followed by
9 species from Darjeeling. The lowest number of species
was from Arunachal Pradesh and Assam i.e., with 2 taxa
each. Dandotiya e a/,"” contributed data about Indian
Bryum species in his ‘A checklist of the bryophytes of
India’. Which included 45 Bryum species from various
Indian states. Among which highest number of taxa was
listed from eastern Himalayas (26 numbers). Barukial
reported 4 species from Assam.t! First report of
B. argenteum from Nagaland was done by Bansal and
Nath." They also reported B. bessonii from Eastern
Himalayas and B. coronatum from Meghalaya for the first
time.*’

Pradhan and Joshi*’ recorded 39 Bryum species from
Nepal. Rawat e al., surveyed Mosses (Bryophyta) of
Gangetic Plains, India® and revealed only 3 species
of Bryum only. Sameer Ahmad Thoker and Sapan Patel
reported 5 species from Jammu and Kashmir,*! Afroz
Alam et al., documented 15 species of Bryum from
Central India."”? Bryum occurs even in the cold desert of
Leh Ladakh.P" 4 species were reported by Anshul ez al.,
from Ladakh. The checklist of the mosses of Karnataka
by Frahm ¢ al, reported 10 species."™ 26 taxa of the
genus were documented from the 4 states of Peninsular
India™ (Karnataka, Kerala, Maharashtra, Tamil Nadu)
and Goa of Western Ghats, whereas 8 species were
reported from Andhra Pradesh, parts of Odisha and
Tamil Nadu of Eastern Ghats by Bansal and Virendra
Nath (2014).1"1 Only two species were recorded such as
B. argentenm and B. wightii from Aralam Wildlife Sanctuary
of the Western Ghats by Manju ez a/,F" In Kerala, more
species were reported from Idukki by Suman,, Joshil®!
(reported 8 species), and Wayanad by Manju ¢f al.,.>’

CONCLUSION

Bryophtes represent ecologically unique amphibians
with high diversity in various ecological habitats. The
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genus Bryum is recorded from most parts of the country
with wide variations of characters. 45 species were
documented by various taxonomists from India. But,
many species were seems to be overlapping. Future
studies using the molecular technique to differentiate
the species are warranted.
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ABBREVIATIONS
B: Bryum.

SUMMARY

Bryophytes occupy various ecological regimes including
adverse conditions. Most species showed morpho
plasticity in characters. The genus Bryum is one of the
largest genus, distributed throughout India and is an ideal
example of this. Many species showed morphological
similarities, but placed in different species. Thorough
revision is warranted to discriminate the allied species of
the genus using molecular or other modern approaches.
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