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INTRODUCTION significance because of its recognized characteristic 
vegetation of past. A review of the pertinent literature 
reveals that this glorious region of the Himalayan terrain The Garhwal hills in Uttarakhand, India lie between 

0 0 0 0 has received considerable botanical attention especially the latitude 29 26'-31 28' N and longitudes 77 49'-80 6' E, 
for floristic survey (Osmaston 1922, Dudgeon 1923, with a total area of about 3000 sq. km. This region is the 
Dudgeon and Kenoyer 1925, Gupta 1952, 1966, Singh most frequented and the best known part of the 
1955, Rau 1963, 1964, 1974, Dey et al. 1968, Uniyal Himalayas and represent one of the most fascinating and 
1968, Rajwar 1978, Joshi 1989). Besides this, Chopra characteristic vegetation all over the world. The great 
(1975) published his monumental work on Taxonomy of diversity and richness of the vegetation of Himalayas 
Indian Mosses in which collections from the varies due to different physiognomic conditions and 
neighbouring regions such as Pakistan, Nepal, Bhutan, altitudinal range associated with different climatic and 
Western and South Eastern Tibet were also included.biotic features. The available records of Hooker (1872-

The vegetative reproduction in mosses is a common 1897), Duthie (1906), Osmaston (1927), Gupta (1955, 
phenomenon. Crundwell and Nyholm (1964) emphasized 1957, 1962), Ghildyal (1957). Rao (1960), Rau (1961, 
the importance of axillary gemmae (bulbils/propagulum) 1975) and others, mainly reported the floristic 
and rhizoidal gemmae (tubers) as distinct taxanomic composition from this area. This region abounds in 
character of Bryaceous mosses. Rhizoidal gemmae are forests, meadows, marshes, swamps with their 
usually borne on relatively long rhizoids, either in the soil characteristic plant composition. About 60% of the total 
or above it, though in B. atrovirens they also occur on very area is covered by forest and 14% represents the 
short rhizoids in the leaf axils. The species can be cultivated fields (Gaur 1984). As far as the quality and 
determined with a high degree of accuracy from their quantity of vegetation is concerned, this zone has special 
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ABSTRACT

Keywords :  

Current status of genus Bryum Hedw. belonging to subfamily Bryoideae under family Bryaceae in 
Garhwal hills is being provided for the first time. The genus is represented by 23 taxa distributed in 
various localities of this region. The genus show worldwide distribution ranging from tropical to 
warm temperate regions. An insight on the species richness, their habitat preference with notes on 
ecology, distribution and details of the reproductive parts of taxa occurring in Garhwal hills have 
been given to update the current knowledge on this genus.  
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gemmae. Within each species the gemmae do show some Spore morphology and sporoderm pattern under SEM of 
variations in size, shape, colour and position as well as Bryum spores are also one of the important criteria which 
protuberance of cells (slightly to strongly protuberant in helps in the taxonomy and phylogeny of bryophytes 
B. dichotomum), but this variation is very limited. (Jing et al. 2007) and can be successfully utilized for 

Different kinds of axillary gemmae were found in systematic treatment of various taxa. Recently an 
different Bryum species. These are multicellular bodies account on sporoderm patterns studied under SEM in 
with well defined apical cells and were found in B. nine taxa of the genus has been provided (Bansal and 
bicolor complex and B. dichotomum. Presence of Nath 2013).

thaxillary gemmae is characterstic of certain species of Towards the beginning of the 20  century reference 
Bryum viz., in B. dichotomum axillary gemmae are 1-2 to West himalayan mosses revealed that Garhwal 
per axil, green, 214-250 × 105-119 µm with broadly Himalaya is rich in terms of Bryum taxa, but only few 
triangular, elongate primordia, more than 1/3 total length reports are available (Dixon 1924, 1926, Dixon and 
of axillary gemmae with acute tips, arised from just Badhwar 1938). Mussoorie has been considered as rich 
proximal to middle of axillary gemmae or near base. diversity site for Bryum taxa viz., B. argenteum var. 

Sexual condition traditionally has been considered lanatum, B. capillare B. cellulare, B. erythropilum, B. 
one of the important characters in Bryum taxonomy, hemisphaericarpum, B. pallescens, B. recurvulum 
because most species are invariable in this respect (Singh 1930, Bartram 1955, Ochi 1956, 1967). Pioneer 
(Zolotov 2000). However, some of the researchers work on bryoflora of Garhwal hills was done by Vohra 
expressed doubts about the significance of this character. and Wadhwa (1964), who reported B. argenteum, B. 
Sexual condition  usually dioicous in most of the Bryum cellulare, B. duvalii and B. porphyroneuron var. 
species (B. caespiticium, B. pallens). The perigonial and erythrinum from Nilkanth and Chaukhamba peaks of 
perichaetial leaves are terminal of the same size as Garhwal Himalaya. Later on, Vohra (1969, 1970) 
vegetative leaves or typically larger, not forming a explored the moss flora of Western himalaya and 
rosette and inner leaves are not much differentiated. reported B. argenteum, B. argenteum var. lanatum, B. 
Male and female plants of dioicous species are often in atrovirens, B. caespiticium, B. capillare, B. cellulare, B. 
separate tufts, but in some species both sexes can be coronatum, B. pallens, B. pseudoalpinum, B. 
often found in the same tuft (B. pseudotriquetrum), recurvulum, B. truncorum and B. turbinatum. Gangulee 
whereas sexual condition is autoicous in B. pallescens. (1974-1977) made valuable contributions on the Mosses 

Taxonomically, the genus Bryum is recognized as of Eastern India and adjacent regions and described 
extremely confusing and one of the most difficult genus twenty two taxa of Bryum from different parts of country 
because of extreme variability among the morphological and Garhwal himalayan region was enriched by seven 
features including size, shape and forms of taxa (B. atrovirens, B. billardieri, B. caespiticium, B. 
gametophytic as well as sporophytic generation. These cellulare, B. plumosum, B. porphyroneuron var. 
plants share a basically similar life cycle, bearing erythrinum and B. recurvulum). Parihar and Pant (1982) 
perennial and photosynthetically autonomous reported B. cellulare from Sahastradhara, Dehra Dun.
gametophyte as the dominant phase of their life cycle Bansal et al. (2010) reported five taxa viz., B. 
which gives rise to a permanently attached, unbranched, bessonii, B. bicolor, B. pseudotriquetrum var. 
independent or partially dependent diploid sporophyte pallescens, B. pseudotriquetrum var. subrotundum and 
(Nath and Bansal 2015). Due to vast range of phenotypic B. uliginosum for the first time from Garhwal Himalaya. 
variability a combination of characters (both In the same year, Nath et al. (2010) provided an 
gametophytic and sporophytic) are used to differentiate enumeration of Bryophytes from Valley of Flowers and 
the various taxa within the genus. The sexuality and reported B. argenteum, B. atrovirens, B. capillare and 
sporophytic characters viz., size and colour of seta; B. uliginosum. Dandotiya et al. (2011) provided a 
shape, size and inclination of capsule; colour and size of checklist of 45 taxa of Bryum from India along with  
spores are considered as some of the significant their distribution pattern. They listed 24 taxa from 
parameters for differentiating and classifying the taxa. Western himalaya including 12 (B. apiculatum, B. 
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atrovirens, B. billardieri, B. caespiticium, B. capillare, distribution is based on the information collected from 

B. cellulare, B. constricta, B. plumosum, B. detailed study of herbarium specimens as well as 

porphyroneuron var. erythrinum, B. pseudotriquetrum, literature. The distribution of all the known species of 

B. recurvulum, B. teretiusculum) from Garhwal  hills. Garhwal hills is provided in the Map 1. In the 

Vegetation and climate of Garhwal hills is quite enumeration provided the species are arranged 

favourable for the occurrence and distribution of large alphabetically for easy consultation. The details of 

number of bryophytes, but considering the vastness of habitat preference and range of distribution have been 

the West himalayan territory our knowledge regarding provided of all the 23 taxa whereas, the reproductive 

the occurrence and distribution of bryophytes in information includes of only 11 taxa bearing 

Garhwal hills is inadequate. Inspite of above sporophytes. Taxonomic details of 6 spp.: B. clavatum, 

information the genus is still poorly surveyed and the B. pallens, B. paradoxum, B. thomsonii, B. turbinatum, 

knowledge on this genus is scanty or scattered. B. weigelii are not provided due to unavailability of 

Therefore an attempt has been made to provide up to material as these spp. are enumerated in various 

date account on this genus of Garhwal hills deals with publications (Ochi 1967, Vohra 1969, 1970, Vohra & 

habitat preference, distribution and species richness. Wadhwa 1964).   

MATERIALS   & METHODS DESCRIPTION

The study is based on the specimens available at the 1. Bryum alpinum Huds. ex With., Syst. Arr. Brit. Pl. 
(ed. 4) 3: 824. 1801 (Fig. A). Bryophyte Herbarium of the National Botanical 

Plants 10-25 mm, in open to dense turfs, rigid, Research Institute, Lucknow (LWG) collected earlier 
robust, usually deep red to reddish-brown, glossy. Stems from various localities of Garhwal hills. Range of 
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strong, stout with metallic sheen. Leaves straight, closely from Bhujbas-Chirbas tract, alt. ca 3500 m, 06.09.1985, 
appressed, strongly imbricate when dry, erect-spreading Leg.: V. Nath 204362 (LWG); Dehra Dun, on way to 
to erecto-patent when moist, broadly lanceolate to Sahastradhara, alt. ca 304 m, 06.05.1965, Leg.: S. 
oblong-lanceolate, tapering from below middle to acute Chandra 202547 (LWG); Sahastradhara, Drona cave 
apex, margins smooth to finely denticulate at apex, costa near Shiva Mandir, alt. ca 1094 m, 05.04.2001, Leg.: 
excurrent, apical laminal cells rhomboidal to elongate- Nath & Party 208759B (LWG); National Herbarium of 
hexagonal, basal cells abruptly quadrate to short- Canada, Mussoorie, 4-7,000 ft above sea level, Aug. & 
rectangular. Capsule subpendulous to pendulous, Sept. 1950, Leg.: R.S. Chopra & B.K. Abrol 606 (FH).
clavate to elongate pyriform, 2-3 × 1-1.5 mm with a Range of distribution: Uttarakhand: Garhwal hills - 
tapering neck and a narrower mouth, deep reddish-black, Dehradun, on way to Sahastradhara, Mussoorie, on way 
operculum apiculate, exostome pale yellow proximally, from Bhujbas-Chirbas tract; Kumaun hills - Nainital. 
hyaline and papillose distally, teeth lanceolate, 480-550 3. Bryum argenteum Hedw., Sp. Musc. Frond. 181. 
µm long and 120-170 µm wide at base, endostome 1801 (Fig. C).
hyaline to pale yellow, perforations narrow, 2-3 Plants gregarious or in dense mats, glossy silvery 
appendiculate or nodose cilia usually present. Spores white coloured, julaceous subfloral branches is 
greenish-yellow, fine papillose, 12-17 µm in diameter. characteristic of the species. Stems often branched by 
Habitat: Terricolous; on soil in association with other innovations. Leaves imbricate, erect-spreading when 
pleurocarpous moss spp. moist, broadly ovate or rounded-ovate, ovate to ovate-
Specimens examined: Dehra Dun, Deoban, alt. ca 2865 lanceolate, generally narrowed with short to long 
m, 09.10.1976, Leg.: S. Chandra 202799 (LWG); Har ki acuminate apex, margins plane distally or slightly 
Dun, alt. ca 3000 m, Leg.: V. Nath 204886 (LWG). reflexed, entire, costa percurrent or excurrent, apical 
Range of distribution: Uttarakhand: Garhwal hills - laminal cells rhomboid-hexagonal to oblong-elongate, 
Deoban, Har ki Dun; Kumaun hills - Pithoragarh. basal cells quadrate or short-rectangular. Capsule 

inclined to horizontal or pendulous, ovate to pyriform, 2-2. Bryum apiculatum Schwaegr., Sp. Musc. Frond., 
3 × 0.6-0.8 mm with a short rounded neck, operculum Suppl. 1(2): 102. f. 72. 1816 (Fig. B).
convex or low conical, apiculate, exostome teeth Plants 5-18 mm, more or less glossy, usually in loose 
brownish yellow, lanceolate, gradually tapering to a or dense tufts. Stems slender, often branched, growing in 
slender, more hyaline tip, very finely papillose, 408-425 length by innovations. Leaves oblong-lanceolate to 
× 64-85 µm, endostome free, lighter in colour, hyaline, ovate-lanceolate, erect-spreading when moist, usually 
cilia 2-3, densely papillose, appendiculate. Spores widest just below middle of leaf, leaf apex strongly to 
small, greenish-yellow and nearly smooth to fine shortly acuminate, margins narrowly recurved almost 
papillose, 8-13 µm in diameter.throughout leaf, entire or denticulate near the apex, costa 
Habitat: Rupicolous, Terricolous; on soil in association excurrent, apical laminal cells rhomboid, basal cells 
with Symphyodon erinaceus, Pohlia ludwigii, quadrate to shortly rectangular. Capsule pendulous, 
Plagiochasma appendiculatum, Jungermannia sp., narrowly pyriform, oblong-cylindrical, 2-3 × 1 mm, 
Atrichum sp., Acaulon sp., Pogonatum urnigerum and short necked, wide mouthed with a slender tapering 
Anthoceros bharadwajii, on wall associated with other apophysis, operculum conical-convex, nearly 
liverworts, on rock in association with other moss spp., hemispheric, exostome teeth densely papillose, 357-374 
on rocks and roadside.× 85-88 µm, endostome yellowish hyaline, papillose 

throughout, cilia appendiculate. Spores yellow, smooth Specimens examined: Lansdowne, alt. 1706 m, 
to faintly papillose, 10-13 µm in diameter. 12.10.1964, Leg.: S. Chandra 200539 (LWG); Govind 

ghat, alt. 1828 m, 18.10.1964, Leg.: S. Chandra 200643, Habitat: Rupicolous, Terricolous; on wet rocks and 
200646D (LWG); Uttar Kashi district, Yamnotri, Syana stones associated with Bryum dichotomum, Campylopus 
chatti-Janki chatti, alt. ca 1828 m, 20.09.1977, Leg.: S. sp., Plagiochila sp., Dicranum sp. and Asterella sp., on 
Chandra 203255B (LWG); Chamoli district, Valley of soil associated with Brachythecium sp.
Flowers, alt. ca 3510 m, 20.10.1964, Leg.: S. Chandra Specimens examined: Mussoorie, alt. ca 2136 m, 
200819, 200822B, 200836 (LWG); Mussoorie, Lal 29.10.2009, Leg.: V. Sahu 251452B (LWG); on way 
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Tibba, alt. ca 2127 m, 24.10.1964, Leg.: S. Chandra ±0.2 mm long arista, apical leaf cells rhomboid-
200971, 201024, 202705B (LWG); Company Garden, hexagonal to narrowly rhomboid-hexagonal, basal cells 
alt. ca 1945 m, 11.10.2007, Leg.: A.K. Asthana & V. Sahu reddish, sub-rectangular with some very short quadrate 
248700 (LWG); Dhanaulti, alt. ca 2606 m, 12.10.2007, cells at extreme base, 1-2 rows of marginal cells in upper 
Leg.: A.K. Asthana & V. Sahu 248733 (LWG); Gordon part of leaf are narrower but not forming clear distinct 
College Herb., Plants of Mussoorie, Northwest border. Sporophytes not seen.
Himalaya, Edgehill Villa, alt. ±6500 ft, 25.8.1936, Coll.: Habitat: Rupicolous; on stony wall associated with 
R.R. Stewart 15627, 15628 (FH); Chakrata, alt. 7000- Funaria hygrometrica and Hypnum sp.
7500 ft, 5 Nov. 1958, Coll.: B.M. Johri C4 (FH); Specimens examined: Dehra Dun district, Mussoorie, 
Chakrata, alt. 7-10000 ft, Sep. 1959, Leg.: M.M. Johri Company Garden, alt. ca 1945 m, 28.10.2005, Leg.: V. 
C34 (FH); Murree hills, elev. 5000-7000 ft, Coll.: Abdul Nath & party 228205C (LWG).
Hamid 6,11 (FH). Range of distribution: Uttarakhand: Garhwal hills - 
Range of distribution: Uttarakhand: Garhwal hills- Mussoorie; Kumaun hills - Nainital, Pithoragarh.
Chakrata, Dhanaulti, Dharasu, Govindghat, Murree, 6. Bryum billardieri Schwaegr., Sp. Musc. Frond., 
Mussoorie, Uttarkashi, Syana chatti-Janki chatti, Valley Suppl. 1(2): 115. 1816. 
of Flowers, Vishnuprayag, Lansdowne; Kumaun hills - Plants robust, large, in open to dense low turfs or 
Almora, Bageshwar, Kausani, Munsiyari, Nainital, gregarious, yellowish-green above, red-green to 
Pithoragarh. brownish below. Stems erect, branched by two or more 
4. Bryum atrovirens Brid., Muscol. Recent. 2(3): 48. 1803. subfloral innovations. Leaves densely tufted at the shoot 

Plants small, lax, in loose tufts, light green to apex in a comal tuft, often forming rosettes, twisted or 
brownish green with red tinge at base. Stems short, irregularly flexuous when dry, ovate-spathulate, 
usually simple or may have slender subfloral innovations. concave, apex acute-acuminate, costa pale reddish 
Leaves erect to erectopatent, ovate to elliptical, brown, shortly excurrent and tapers sharply to a point in 
acuminate, slightly concave, margins entire below, mildly an arista, upper 1/3 margin of leaf is dentate-serrulate, 
denticulate at apex, revolute in the lower two-third part, apical laminal cells rhomboid-hexagonal, basal cells 
costa reddish brown, excurrent in a 0.14-0.20 mm long ±broadly rectangular, 2-5 rows of thick walled, narrow 
denticulate arista, apical laminal cells rhomboidal- cells form a prominent distinct border in the upper leaf. 
hexagonal, basal cells elongate, sub rectangular, 2-3 Sporophytes not seen.
marginal rows of linear cells are narrower, forming a Habitat: Terricolous; plants grows on soil in association 
distinct border. Sporophytes not seen. with other moss spp.
Habitat: Terricolous; on soil associated with Bartramia Specimens examined: Mussoorie, Dhanaulti, alt. ca 
subpellucida, Drepanocladus uncinatus, Jungermannia 2128 m, 04.10.1977, Leg.: S. Chandra 203400 (LWG).
sp., Dicranum sp., Brachythecium sp., Oligotrichum Range of distribution: Uttarakhand: Garhwal hills - 
semi-lamellatum. Dhanaulti, Murree, Mussoorie; Kumaun hills - Nainital.
Specimens examined: on way to Hemkund, alt. ca 3343 7. Bryum caespiticium Hedw., Sp. Musc. Frond. 180. 
m, 20.10.1964, Leg.: S. Chandra 200872G, 200893C 1801 (Fig. D).
(LWG). Plants densely caespitose, 6-8 mm long, slightly 
Range of distribution: Uttarakhand: Garhwal hills - glossy. Stems erect, slender, branched by subfloral 
Mussoorie, Valley of Flowers, Hemkund; Kumaun hills - innovations. Leaves light, silky green, long-lanceolate, 
Nainital. imbricate, erect-spreading to erectopatent,  appressed  
5. Bryum bessonii Ren. & Card., Suppl. Prodr. Fl. and  slightly  twisted  when  dry,  oblong-ovate  to  
Bryol. Madag. 59. 1909.   ovate-lanceolate, longly acuminate, margins broadly 

Plants densely tufted, medium sized. Stems reflexed to strongly revolute all along length, entire or 
reddish brown with subfloral innovations. Leaves very slightly serrulate in apex, costa long-excurrent, 
imbricate, close, erect, more appressed to stem when dry, apical laminal cells elongate, hexagonal, rhomboidal, 
lanceolate, reddish at apex, margins entire, strongly basal cells rectangular to sub-rectangular. Capsule 
revolute from base to apex, costa slender, ending in a inclined when dry, pendulous when moist, horizontal-
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pendulous, narrowly ellipsoid to narrowly pyriform, 2.5- Chandra 200871B (LWG); Dehra Dun, on way to 
3 × 0.6-0.8 mm with a tapering narrowed apophysis and Sahastradhara, alt. ca 304 m, 06.05.1965, Leg.: S. 
a wide mouth, constricted near mouth when dry, Chandra 202542 (LWG); Dehra Dun, Deoban, alt. ca 
operculum nearly hemispheric, short conical and 2865 m, 08.10.1976, Leg.: S. Chandra 202797 (LWG); 
apiculate, exostome teeth tapering abruptly in upper part Dhanaulti, alt. ca 2606 m, 12.10.2007, Leg.: A.K. 
to the slender apex, finely papillose, 395-419 µm × 83- Asthana & V. Sahu 248742B (LWG); Herb. of Edwin B. 
96 µm, endostome free, segments hyaline yellow, mostly Bartram, Mosses of Mussoorie, Northwest Himalaya, 
densely and highly papillose, cilia long and Landour, 7000 ft, Aug. 11-1931, Coll.: R.R. Stewart 
appendiculate, processes widely perforated. Spores 14319a (FH); Murree hills, West Road, elev. 5000-7000 
small, light yellowish-green, round, smooth to fine ft, Coll.: Abdul Hamid 12 (FH).
papillose, 12-16 µm in diameter. Range of distribution: Uttarakhand: Garhwal hills - 
Habitat: Terricolous. Badrinath, Dehra Dun, on way to Sahastradhara, on way 

to Hemkund, Deoban, Dhanaulti, Govindghat, Murree, Specimens examined: Dehra Dun Dist., Chakrata, 
Mussoorie, Rishikesh, Tehri; Kumaun hills - Jim Corbett Deoban, Janglat chowki, alt. ca 2865 m, 08.10.1976, 
National Park, Nainital.Leg.: S. Chandra 202782 (LWG). 
9. Bryum cellulare Hook. in Schwaegr. Sp. Musc. Range of distribution: Uttarakhand: Garhwal hills - 
Frond., Suppl. 3(1): 214. 1827.Deoban, Chakrata, Mussoorie, Tehri; Kumaun hills - 

Nainital. Plants in dense short turfs, pale pink-green to 
reddish brown. Stems short, erect, somewhat branched 8. Bryum capillare Hedw., Sp. Musc. Frond., 182. 1801 
by 2-3 subfloral innovations. Leaves mostly imbricate (Fig. E).
when dry, erect when wet, elongate-ovate or ovate-Plants densely or loosely tufted, usually branched or 
lanceolate, flat or weakly concave with an acute apex, with many subfloral innovations. Stems simple or 
cucullate above, narrowly obtuse or apiculate at apex, branched, tending to be erect, flexuose. Leaves 
margins plane, entire with a narrow border, costa erectopatent to erect-spreading, shrunken and twisted to 
reddish, percurrent or ending a little below apex, apical strongly spirally twisted around stem with flexuose tips 
leaf cells, rhomboidal-hexagonal to elongate-hexagonal, when dry, erect-spreading to spreading when moist, 
basal cells subrectangular to long rectangular, 1-2 rows broadly oval or obovate-oblong to ovate acuminate, 
of marginal cells very long, linear to linear-rhomboidal, margin smooth or may be finely denticulate at apex, 
formed indistinct border. Sporophytes not seen.costa excurrent, apical laminal cells rhomboid-
Habitat: Terricolous, Rupicolous; on soil in association hexagonal, basal cells rectangular, at base with some 
with Dicranum sp. and plant grows on rocks.very deeply coloured cells at leaf attachment. Capsule 

inclined to horizontal, oblong-clavate to ovate-pyriform, Specimens examined: Dehra Dun Dist., Sahastradhara, 
elongate, 3-4 × 1-1.2 mm, with a tapering apophysis and alt. ca 1000 m, 06.05.1965, Leg.: S. Chandra 202568B 
a wide mouth, neck distinct, operculum nearly (LWG); Uttarkashi, on way between Damta-Natwad, alt. 
hemispheric, low conical-apiculate or convex with blunt ca 1600 m, 13.06.1989, Leg.: V. Nath 204723 (LWG); 
tip, exostome reddish at base, paler at tips, 335-442 × 77- National Herbarium of Canada, India, Mussoorie, 
110 µm, endostome free from outer peristome, hyaline 4-7,000 ft above sea level, Aug. & Sept., 1950, Leg.: R.S. 
with appendiculate, densely papillose cilia. Spores Chopra & B.K. Abrol 590, 620 (FH).
small, hyaline, finely rough, variable in size, 8.6-13 µm Range of distribution: Uttarakhand: Garhwal hills - 
in diameter. Baldhiana, Dehra Dun, Sahastradhara, Dharasu, 
Habitat: Terricolous, Rupicolous; on soil associated Mussoorie, Rishikesh, Satopanth glacial bed, 
with Taxiphyllum taxirameum, Campylopus sp. and Uttarkashi; Kumaun hills - Jim Corbett National Park, 
Jungermannia sp., on soil covered rock in association Nainital, Ranikhet.
with Plagiochila sp. 10. Bryum clavatum (Schimp.) Müll. Hal., Sp. Musc. 
Specimens examined: Govind ghat, alt. ca 1828 m, Frond., 1: 292. 1848.
18.10.1964, Leg.: S. Chandra 200649B (LWG); on way Range of distribution: Uttarakhand: Garhwal hills - 
to Hemkund, alt. ca 3343 m, 20.10.1964, Leg.: S. Arnigadh, near Mussoorie.
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11. Bryum coronatum Schwaegr., Sp. Musc. Frond., above, costa ending below apex, percurrent or in upper 
Suppl. 1(2): 103. 71. 1816 (Fig. F). leaves shortly excurrent, apical laminal cells rhomboid-

hexagonal, basal cells quadrate-rectangular. Specialized Plants closely tufted, in lower part matted with 
asexual reproduction by axillary bulbils and rhizoidal brown radicles, tomentose at base. Stems slender, more 
tubers. Capsule translucent green when young, reddish or less erect, branched from base. Leaves erect to 
brown at maturity, pendulous, ellipsoidal, hemispaerical erectopatent, slightly decurrent, ovate to oblong-
to ovoid with short neck, ±2.5 × 1.5-2 mm, operculum lanceolate, sharply acuminate, margins entire, flat, costa 
conical and apiculate, exostome brownish-yellow long excurrent, apical laminal cells hexagonal-
below, lanceolate, 500-544 × 70-75 µm with sharp, rhomboidal, basal cells broad and short-rectangular. 
hyaline, papillose tips, endostome transparent yellow, Capsule thick, cylindrical, inclined to pendulous, 
widely perforate, fine papillose with 1-3 appendiculate shaped like a cup in another cup with a short rounded 
cilia. Spores small, roughened, 10-12 µm in diameter.neck, apophysis thick and spongy, operculum convex-

conical, apiculate, exostome teeth dark brown-yellow, Habitat: Rupicolous; on wet rocks associated with 
broad lanceolate, narrowing abruptly  above  into  Bryum apiculatum, Campylopus sp. and Plagiochila sp.
slender  light coloured, hyaline, papillose apex, 510-560 Specimens examined: Mussoorie, alt. ca 2136 m, 
× 86-119 µm, endostome transparent yellow, papillose, 29.10.2009, Leg.: V. Sahu 251452 (LWG).
basal membrane with 2 to 3 appendiculate cilia. Spores Range of distribution: Uttarakhand: Garhwal hills- 
small, yellow, nearly smooth to minutely papillose, 8.6- Mussoorie; Kumaun hills - Nainital, Pithoragarh.
10.7 µm in diameter.  13. Bryum pallens Sw., Monthly Review 34: 538. 1801.
Habitat: Terricolous, Rupicolous, Saxicolous; on soil, Range of distribution: Uttarakhand: Garhwal hills- 
on rocks associated with Plagiochasma appendiculatum Mandakini valley.
and other moss spp., on walls, bricks and rock crevices. 14. Bryum pallescens Schleich. ex Schwaegr., Sp. 
Specimens examined: Dehra Dun Dist., on way to Musc. Frond., Suppl. 1(2): 107. 75. 1816.
Sahastradhara, alt. ca 304 m, 06.05.1965, Leg.: S. Plants in dense tufts, robust, green to yellowish 
Chandra 202535 (LWG); Garhwal region, 8 km from green above, reddish below. Stems reddish, branched by 
Uttarkashi road, alt. ca 2432 m, 02.09.1985, Leg.: V. 2-3 slender subfloral innovations. Leaves ±flexuous, 
Nath 204342 (LWG); near ONGC Helipad, alt. ca 760 slightly spirally twisted when dry, erect-spreading to 
m, 09.10.2007, Leg.: A.K. Asthana & V.  Sahu 248682 erecto-patent when moist, reddish at base, ovate to 
(LWG); Tapkeshwar Mahadev Mandir, alt. ca 714 m, oblong-lanceolate, long acuminate, margins narrowly 
10.10.2007, Leg.: A.K. Asthana & V. Sahu 248690, recurved or revolute almost throughout except in the 
248694B, 248698 (LWG); National Herbarium of uppermost apical part, costa stout, reddish at base, 
Canada, Mussoorie, 4-7,000 ft above sea level, Aug. & excurrent in a short, smooth to denticulate arista, apical 
Sept., 1950, Leg.: R.S. Chopra & B.K. Abrol 639 (FH); laminal cells hexagonal-rhomboid, basal cells 
Gordon College Herb., Plants of Mussoorie, Northwest rectangular, 2-3 rows of narrow elongated cells are 
Himalaya, Dehra Dun, 2200 ft, Sept. 1934, Coll.: R.R. present at margin, forming a distinct border. 
Stewart 14678 (FH). Sporophytes not seen.
Range of distribution: Uttarakhand: Garhwal hills - Habitat: Terricolous; on soil in association with other 
Baldhiana, Dehra Dun, on way to Sahastradhara, moss spp.
Mussoorie, near ONGC Helipad, Tapkeshwar Mahadev Specimens examined: Dehra Dun, Chakrata, Janglat 
Mandir, Uttarkashi; Kumaun hills - Nainital. Chowki-Deoban, alt. ca 2865 m, 10.10.1976, Leg.: S. 
12. Bryum dichotomum Hedw., Sp. Musc. Frond. 183. Chandra 202852 (LWG).
1801 (Fig. G). Range of distribution: Uttarakhand: Garhwal hills - 

Plants gregarious, in loose tufts. Stems erect, Chakrata, Dehra Dun, Mussoorie, Deoban; Kumaun 
branched. Leaves scarcely shrunken to appressed when hills - Nainital.
dry, erect-erectopatent  to  erect-spreading  when moist, 15. Bryum paradoxum Schwaegr., Sp. Musc. Frond., 
ovate, acuminate, ovate-lanceolate, concave, margin Suppl. 3, 1(1): 224a. 1827. 
plane, more or less reflexed, entire or weakly serrulate Habitat: Terricolous.
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Range of distribution: Uttarakhand: Garhwal hills - party 208803, 208807 (LWG). 
Mussoorie. Range of distribution: Uttarakhand: Garhwal hills - 
16. Bryum pseudotriquetrum (Hedw.) P. Gaertn., B. Mussoorie.
Mey. et Scherb., Oekon. Fl. Wetterau 3(2): 102. 1802. 18. Bryum recurvulum Mitt., J. Proc. Linn. Soc., Bot., 

Plants in compact to dense turfs, reddish-green Suppl. 1: 74. 1859 (Fig. I).
above, dark brown below. Stems red, slender to stout, Plants yellowish-brown, slightly reddish, in loose 
innovations elongate and evenly foliate. Leaves tufts. Stems erect, usually simple or sometimes branched 
concave, oblong-ovate or broadly oblong-acuminate, by subfloral innovations. Leaves oblong-ovate to 
reddish-green or yellowish-green, erecto-patent to erect- oblong-lanceolate, acuminate, margins strongly 
spreading when moist, somewhat twisted to contorted recurved throughout the length, entire or slightly 
when dry, strongly and narrowly decurrent, apex acute, denticulate at apex, costa excurrent, apical leaf cells 
margins entire or serrulate near apex, usually revolute, rhomboidal-hexagonal, basal cells slightly nearly 
costa stout, short-excurrent, apical laminal cells rectangular. Capsule horizontal to pendulous, pyriform, 
rhomboidal, basal cells rectangular or elongate- deep brown to reddish or yellowish brown, ±2.5 mm long 
hexagonal, 1-3 rows of marginal cells above and 4-5 and ±1.5 mm in diameter, neck short, operculum conical, 
rows of cells below becoming slightly narrower near apiculate, exostome yellowish-brown, 490-527 × 102-
margins forming a distinct border. Sporophytes not seen. 119 µm with hyaline tip, endostome hyaline, yellow, 
Habitat: Rupicolous; on rocks associated with papillose, segments normal, cilia appendiculate. Spores 
Anomobryum filiforme var. concinnatum and Bryum green, rounded, fine papillose, 11.6-13.3 µm in diameter.  
retusifolium. Specimens examined: Herbarium of Edwin B. Bartram, 
Specimens examined: on way to Taluka from Sankri Herbier Charrier, Himalaya, Indes Owglaises, N.W. 
district., Uttarkashi, alt. ca 1998 m, 13.05.2011, Leg.: Himalaya, Mussoorie (FH).
A.K. Asthana 252429B (LWG). Range of distribution: Uttarakhand: Garhwal hills - 
Range of distribution: Uttarakhand: Garhwal hills - Dehra Dun, Mandakini Valley, Mussoorie.
Kedarnath, Uttarkashi; Kumaun hills - Munsiyari, 19. Bryum retusifolium Card. & Varde, Rev. Bryol. 50: 
Nainital. 20. 1923.
17. Bryum pseudotriquetrum var. subrotundum (Brid.) Plants small, generally present in dense tufts, 
Gangulee, Mosses E. India, 4: 994. 1974 (Fig. H). yellowish green above, brown tomentose below. Stems 

Plants robust, in compact to dense turfs. Stems with reddish, slender, often with subfloral innovations. 
2 or 3 subfloral innovations. Leaves somewhat twisted to Leaves erect to erectopatent, ovate-oblong, concave, 
contorted when dry, erect-spreading when moist, margins entire, slightly dentate at apex, flat with retuse 
oblong-lanceolate, tapering into an acute apex, margin apex, costa stout, red to yellowish-brown, percurrent, 
entire or serrulate near apex, revolute, costa excurrent, ends just below the apex, apical laminal cells rhomboid 
apical laminal cells hexagonal-rhomboid, basal cells to hexagonal, basal cells short-rectangular, 1-2 rows of 
rectangular. Capsule pendulous, barrel-shaped, 2.5-3 × marginal cells becoming slightly narrower near margins, 
1.5-2 mm and apophysis more distinct, operculum forming a clear distinct border. Sporophytes not seen.
conical, apiculate, exostome teeth yellowish below, Habitat: Rupicolous; on rocks associated with 
hyaline towards apex, 459-595 × 90-102 µm, endostome Anomobryum filiforme var. concinnatum and Bryum 
segments widely perforate, not adherent to exostome, pseudotriquetrum.
cilia 2-3, finely and moderately densely papillose, Specimens examined: Uttarkashi district, on way to 
appendiculate. Spores yellowish green, 12-13 µm in Taluka from Sankri, alt. ca 1998 m, 13.05.2011, Leg.: 
diameter. A.K. Asthana 252429D (LWG). 
Habitat: Rupicolous; on stone in association with Range of distribution: Uttarakhand: Garhwal hills - 
Barbula sp., Brachythecium sp., Brachymenium sp. and Uttarkashi.
Anomodon sp. 20. Bryum thomsonii Mitt., Jour. Proc. Linn. Soc., Bot., 
Specimens examined: Dehra Dun, Mussoorie, Lal Suppl. 1: 73. 1859.
Tibba route, alt. ca 2370 m, 08.04.2001, Leg.: V. Nath & Habitat: Terricolous.
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Fig A. B. alpinum Huds. ex With.; Fig B. B. apiculatum Schwaegr.; Fig C. B. argenteum Hedw.; 
Fig D. B. caespiticium Hedw.; Fig E. B. capillare Hedw.; Fig F. B. coronatum Schwaegr.; Fig G. B. dichotomum 
Hedw.; Fig H. B. pseudotriquetrum var. subrotundum (Brid.) Gangulee; Fig I. B. recurvulum Mitt.; 
Fig J. B. turbinatum (Hedw.) Turn.; Fig K. B. uliginosum (Brid.) Bruch, Schimper & W. Gümbel 
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Range of distribution: Uttarakhand: Garhwal hills - Specimens examined: Chamoli Dist., Valley of 
Vishnuprayag; Kumaun hills - Nainital. Flowers, alt. ca 3510 m, 20.10.1964, Leg.: S. Chandra 

200812C (LWG); on way to Hemkund, alt. ca 3343 m, 21. Bryum turbinatum (Hedw.) Turn., Muscol. Hibern. 
20.10.1964, Leg.: S. Chandra 200922B (LWG).Spic. 127. 1804 (Fig. J).
Range of distribution: Uttarakhand: Garhwal hills - Plants in soft, dense or open turfs. Stems simple or 
Valley of Flowers, on way to Hemkund.branched by innovations. Leaves slightly twisted, 

appressed, contorted to shrunken when dry, spreading to 23. Bryum weigelii Spreng., Mant. Prim. Fl. Hals. 55. 
erecto-patent when moist, broadly ovate-lanceolate to 1807.
triangularly ovate, margins entire, plane or slightly Habitat: Terricolous.
recurved from base to 2/3 of leaf length, costa ending 2-4 Range of distribution: Uttarakhand: Garhwal hills - 
cells below apex or especially in upper leaves excurrent, Satopanth glacial bed.
apical laminal cells short-rhomboidal, basal cells shortly 
rectangular. Capsule inclined to pendulous, club-shaped DISCUSSION
to broadly pyriform, turbinate to short-pyriform, 2-3 × 1-
1.5 mm, pale yellow to yellow-brown, neck as long as The Garhwal region is well known for its bryoflora 
urn or shorter, operculum conical, apiculate, exostome and has always been a source of fascination and interest 
yellow to orange basally, hyaline at apex, 440-480 × to explorers and botanists, who in addition to flowering 
100-120 µm, gradually acuminate, endostome segments plants also collected bryophytes and described time to 
with ovate perforations, cilia densely papillose, time. The present account deals with the current status of 
appendiculate to nodose. Spores yellow to brown, finely the genus Bryum Hedw. in Garhwal hills. Previously 28 
papillose, 18-20 µm in diameter. taxa of the genus were reported from Garhwal hills, but 
Habitat: Rupicolous, Terricolous. revisionary work carried out recently revealed the 
Range of distribution: Uttarakhand: Garhwal hills - occurrence of only 23 taxa from different parts of 
Mussoorie, Tehri. Garhwal hills, Uttarakhand. Ten taxa B. argenteum var. 
22. Bryum uliginosum (Brid.) Bruch, Schimper & lanatum (=B.  argenteum ) ,  B.  b ico lor ,  B.  
W. Gümbel in Bryol. Eur. 4: 88. 1839 (Fig. K). hemisphaericarpum (=B. dichotomum), B. duvalii (=B. 

Plants in dense or loose tufts. Stems branched, often weigelii), B. plumosum (=B. apiculatum), B. 
with subfloral innovations. Leaves erect, slightly or porphyroneuron var. erythrinum (=B. thomsonii), B. 
strongly contorted when dry, erecto-patent when moist, pseudoalpinum, B. teretiusculum (=B. paradoxum), B. 
ovate-lanceolate to oblong-lanceolate, generally pseudotriquetrum var. pallescens (=B. pallescens) and 
acuminate at apex, margins narrowly recurved to nearly B. truncorum (=B. billardieri) described earlier got 
plane, entire except mild denticulation at tip, costa synonymised, however status of B. constricta is 
excurrent, apical leaf cells rhomboid-hexagonal, basal doubtful, meanwhile 2 species (B. alpinum and B. 
cells shortly rectangular. Capsule horizontal to retusifolium) were described as new record to 
pendulous, elongate-pyriform to clavate, light brown, Uttarakhand bryoflora. Maximum number of species of 
narrowly ellipsoid, ±2.5 × 1.8-2.1 mm, neck distinct, this genus is from Dehra Dun (17 taxa), followed by 
operculum short conic, apiculate, exostome yellowish Uttarkashi, and Chamoli (7), Tehri Garhwal (5). Pauri 
brown, linear lanceolate, 540-550 × 60-70 µm, Garhwal and Rudraprayag both comprises minimum 
endostome hyaline with segments slightly shorter than number of species (3). So far no specimens of Bryum are 
outer teeth with short and rudimentary cilia. Spores available from Haridwar district. These species of 
yellow to green, rounded, finely papillose, variable in Bryum shows a wide altitudinal range within Garhwal 
diameter and ranges from 15-17 µm. hills and generally occur in between 304 m up to 3500 m.
Habitat: Corticolous, Terricolous; on tree trunks Sporophytic plants are not very common in Bryum 
associated with Leskeela incrassata, Leucodon spp. collected from various parts of Garhwal hills and 
secundus and on soil in association with Racomitrium only 11 taxa of Bryum viz., B. alpinum, B. apiculatum, B. 
c r i spu lum ,  Blepharos toma  t r i chophy l lum ,  argenteum, B. caespiticium, B. capillare, B. coronatum, 
Jungermannia sp. and Anastrophyllum sp. B. dichotomum, B. pseudotriquetrum var. subrotundum, 
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B. recurvulum, B. turbinatum and B. uliginosum were Dandotiya D, Govindapyari H, Suman S & Uniyal PL 
found to have developed mature sporophytes. The 2011 Checklist of the bryophytes of India. Archive for 
capsules of most Bryum species showed extensive Bryology 88 1-126.
variation in shape and ranges from ovate cylindrical (B. 

Dey AC, Uniyal MR & Shankar V 1968 Flora of the argenteum), clavate-pyriform (B. capillare), 
Bhillangana Valley of the erstwhile Tehri-Garhwal state. hemispherical to ovoid (B. dichotomum), barrel shaped 
J. Bombay Nat. Hist. Soc. 65 384-407.(B. pseudotriquetrum var. subrotundum), pyriform (B. 

recurvulum), elongate-pyriform (B. uliginosum). 
Dixon HN 1924 Miscellanea Bryologica. IX. J. Bot. 62 Interestingly, capsule of B. coronatum is very distinct 
228-236.and shaped like a cup within a cup. There was extensive 

variation in the inclination of capsules ranging from Dixon HN 1926 Mosses collected in Gilgit, etc. by J. 
pendulous (B. alpinum, B. apiculatum, B. argenteum, B. Carrett & W. Lillie. Rec. Bot. Surv. India 9 303-313.
caespiticium, B. capillare, B. coronatum, B. 
dichotomum, B. pseudotriquetrum var. subrotundum, B. Dixon HN & Badhwar RL 1938 Some new North-West 
turbinatum: Figs. A-H, J), horizontal to pendulous (B. Himalayan Mosses. Rec. Bot. Surv. India 12 163-179.
recurvulum, B. uliginosum: Figs. I, K). Besides this, 

Dudgeon W 1923 Succession of epiphytes in the capsule size also varies from species to species and 
Quercus incana forests at Landour, Western Himalaya: a ranges from 2-3×0.6-1 mm in B. argenteum; 3-4 × 1.2-2 
preliminary note.  J. Indian Bot. Soc. 3 270-272.mm in B. capillare and B. dichotomum; 2-3 × 1-1.5 mm 

in B. recurvulum. 
Dudgeon W, & Kenoyer LA 1925 The ecology of Tehri-

During the present investigation, it has been found 
Garhwal: a contribution to the ecology of Western that all the species reported from Garhwal hills are either 
Himalaya.  J. Indian Bot. Soc. 4 233-284.rupicolous, saxicolous or terricolous, except B. 

uliginosum occurring in Valley of Flowers, Chamoli, Duthie JF 1906 Catalogue of the Plants of Kumaon and 
was found to be growing on trees too. of the adjacent portion of Garhwal and Tibet based on the 
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