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ABSTRACT

Pachmarhi Biosphere Reserve (PBR), situated in Madhya Pradesh, India is well known for its biodiversity. Moss flora of 
the region is immensely significant considering the fact that mosses are abundantly found here. Most abundant 
families include Bryaceae (9), Pottiaceae (8), Dicranaceae (7) and Fissidentaceae (6) totaling 30 taxa. Interestingly, all 
the four moss families are acrocarpous indicating the dominance of erect mosses in the region. Further, Fissidens 
Hedw., Bryum Hedw., Campylopus Bridel. and Hyophila (Hook.) Jaeg. are the most abundant genera of these families. 
While Pottiaceae is dominant in terms of frequency of occurrence of its genera in different localities of PBR, Bryaceae 
shows maximum representation with 9 members. The mosses account for both epiphytic and terrestrial members and 
contribute substantially to the ecology and diversity of PBR.
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Introduction Some noteworthy contributions towards mosses of 
central India are those of Chaudhary and Deora (2001); India harbours some important biodiversity rich 
Singh and Kaul (2002); Chaudhary et al. (2006); regions as evident from the presence of numerous 
Chaudhary and Sharma (2002, 2007); Nath et al. (2005, protected areas covering nearly 4.95% of the total 
2007, 2008) and Nath and Gupta (2007, 2008, 2009, surface area of Indian land. Among these protected 
2009a). The literature clearly indicates that the mosses of areas, 16 Biosphere Reserves, 492 wildlife Sanctuaries 
the Pachmarhi Biosphere Reserve have not been and 92 National Parks are the major ones. Madhya 
explored to a satisfactory extent. Moss flora of the region Pradesh is an important state of the central Indian bio-
is immensely significant considering the fact that mosses geographical zone harbours 2 Biosphere Reserves and 9 
are abundantly found here. Among the moss families: National Parks. Pachmarhi Biosphere Reserve (PBR) is a 
Bryaceae, Pottiaceae, Dicranaceae and Fissidentaceae biodiversity rich hotspot of M.P., occupying an area of 

2 are the most abundant ones being represented by 30 4987.38 km , covering three civil districts namely 
taxa in total. Among these, Bryaceae is represented by 9, Hoshangabad, Betul and Chhindwara. Interestingly, the 
Pottiaceae by 8, Dicranaceae by 7 and Fissidentaceae by Biosphere Reserve has also been recognized as one of the 
6 taxa. Interestingly, all the four moss families are 27 Tiger Reserves of India. The varied topography of the 
acrocarpous indicating the dominance of erect mosses in region includes plateaus, hills and valleys, lying within 
the region. Assessment was made regarding the trends of the altitudinal range of 400-1060 meters. PBR includes 
distribution followed by the various taxa among the three conservation units viz. Pachmarhi Sanctuary, 
localities of collection. Also, the dominance of some taxa Satpura National Park and Bori Sanctuary. Among these, 
of these individual families has also been taken into Pachmarhi Sanctuary is a tourist spot frequented by 
account.  people, while Satpura National Park and Bori Sanctuary 

are the regions rarely disturbed by human activities. Material   and   Methods

In general, the central Indian bryo-geographic The specimens were collected during the years 
region possesses some important biodiversity rich areas, 1992, 1993 and 2006 respectively from 15 localities of 
Achanakmar - Amarkantak Biosphere Reserve, PBR covering an altitudinal range of 400 to 1065 m. The 
Bhimbedka World Heritage site, areas of Gujarat, Kanha specimens were collected from terrestrial habitats such 
National Park, Mt. Abu, Pachmarhi Biosphere Reserve as rocks, soil covered rocks, wet rocks, etc. and from tree 
(PBR) and parts of Chota Nagpur plateau being the major bark as well and have been deposited in the Bryophyte 
ones. These areas are rich in vegetation including the Herbarium, NBRI, Lucknow (LWG), India. The area 
bryophytes and pteridophytes. Bryophyte flora of central covered under PBR and the major sites of plant collection 
India is quite significant and ecologically important. has been shown in the map. The material was studied in 

Pachmarhi Biosphere Reserve has become the rich biodiversity centre with the presence of 30 taxa of 
moss flora including Bryaceae (9), Pottiaceae (8), Dicranaceae (7) and Fissidentaceae 6 species.

detail and the taxonomic observations were recorded to type; showing similarity throughout the family; however, 
perform the identification. Identified specimens were the capsule form varies from erect to pendulous. Bryum 
assessed for the distributional patterns and observations capillare is the most dominant and widely distributed 
prepared. taxa among the 9 taxa at PBR, followed by Bryum 

coronatum. Fig. 2 exhibits the relative representation of Results
the genera of Bryaceae at PBR. All the members of family 

I.  Bryaceae
present at PBR show terrestrial habitat.

Family Bryaceae is represented by 4 genera and 9 
II. Dicranaceae

species viz. Anomobryum auratum Mitt. (Jaeg.), 
Family Dicranaceae is represented by 4 genera and Brachymenium acuminatum Harv., B. ptychothecium 

7 species viz. Campylopus ericoides (Griff.) Jaeg., C. (Besch.) Ochi, Bryum argenteum Hedw., B. caespiticium 
goughii (Mitt.) Jaeg., C. savannarum (Müll. Hal.) Mitt. C. L. ex Hedw., B. capillare L. ex Hedw., B. coronatum 
schimperi Milde, Cynodontium gracilescence (Web. et Schwaegr. and  B. paradoxum var. reflexifolium (Ochi) 
Mohr), Dicranella leptoneura Dix. and Leucoloma Ochi and  Pohlia flexuosa  Hedw. Fig. 1 shows the 
amoene-virens Mitt. at PBR. The taxa have been collected distribution of each taxa against the number of localities 
from 7 localities of PBR. Fig. 3 shows the distribution of it was encountered. The taxa of Bryaceae are 
each taxa against the number of localities it was characterized by erect habit, small to robust plants which 
encountered. The members are characterized by erect may be proliferating by subfloral innovations; leaves are 
habit, medium to large plants with mostly dense leaf variable in form (small ovate to long spathulate); leaf cells 
arrangement, leaves are long, broader below, tapering rhomboid to rectangular; costa may be percurrent, 
into characterstic subulate or canaliculated apex in excurrent or extended into arista. Peristome is bryoid 

Map 1: Map showing major localities of plant collection 
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dominant genus with representation of 4 species, C. 
ericoides being the most widely encountered species. 
Fig. 4 exhibits the relative representation of the genera of 
Dicranaceae at PBR. Members of this family occur at 
terrestrial as well as epiphytic habitats with 2 taxa, 
Campylopus schimperi and Cynodontium gracilescence 
being terrestrial, 4 taxa, Campylopus goughii, C. 
savannarum, Leucoloma amoene-virens and Dicranella 
leptoneura being epiphytic while 1 taxon, Campylopus 
ericoides occupies both the habitats.

III. Fissidentaceae

Fissidentaceae is represented by single genus 
Fissidens Hedw. and 6 species viz. F. asperisetus var. 

majority of taxa. Leaf cells larger and rectangular below, andamanensis Gangulee, F. ceylonensis Doz. et Molk., F. 
smaller and rhomboidal above; Costa robust, broad and crispulus var. crispulus Brid., F. involutus Wils. ex Mitt., F. 
excurrent mostly. Peristome is dicranoid type with few pulchellus Mitt. and  F. taxifolius Hedw.  at PBR. Fig. 5 
variations and exceptions; capsule erect or inclined, shows the distribution of each taxon against the number 
cylindrical usually. Campylopus Bridel. is the most of localities it was encountered. The genus is very 

Fig. 4 :  The  percentage  relative  distribution  of  various  genera  
                 of  dicranaceae  among  the  localities  of  their  distribution

Fig. 5 : Distribution  of  the  taxa  of fissidentaceae  against  the  number of localities  of  Pachmarhi  biosphere  reserve

Fig. 6 : Distribution  of  the  taxa  of  pottiaceae  against  the  number of localities  of  Pachmarhi  biosphere  reserve

 Abbreviations:                               

A = Fissidens asperisetus                                                           
       var. andamanensis                                                             

B = Fissidens ceylonensis                             

C = Fissidens pulchellus                                                                   

D = Fissidens involutus                                                                  

E = Fissidens crispulus                      
       

var. crispulus
                                                                           

F = Fissidens taxifolius
  

 Abbreviations:                                                     
A = Anoectangium stracheyanum               
B = Barbula javanica                        
C = Hypohila involuta                             
D = Hyophila nymaniana                        
E = Hyophila spathulata                       
F = Oxystegus tenuirostre                        
G = Semibarbula ranuii                      
H = Weissia edentula  

rhomboidal cells. F. taxifolius is the most dominant in 
distribution among the taxa at PBR. All the members 
show terrestrial habit except for F. taxifolius which is 
present in both terrestrial and epiphytic forms.

IV. Pottiaceae

Pottiaceae is represented by 6 genera and 8 
species namely viz. Anoectangium stracheyanum Mitt., 
Barbula javanica Doz. et Molk., Hyophila involuta (Hook.) 
Jaeg., Hyophila nymaniana (Fleisch.) Menzel, Hyophila 
spathulata (Harv.) Jaeg, Oxystegus teneuirostre (Hook. et 
Tayl.) A.J.E. Smith, Semibarbula ranuii Gangulee and 
Weissia edentula (Mitt.) Besch.  at  PBR. Fig. 6 shows the 
distribution of each taxon  against the number of 
localities it was encountered. The taxa are distributed dominant among erect mosses in India. It is distributed 
among 13 localities. The taxa of Pottiaceae are among 8 localities of PBR. Fissidens is characterized by 
characterized by erect habit, small to moderate size, erect habit, small to medium plants with characteristic 
spathulate leaves, papillose or mamillose; small leaf arrangement in opposite manner;  leaves ovate - 
isodiametric cells getting bigger at base. The peristome spathulate, having sheathing lamina and small 

Fig. 1 : Distribution  of  the  taxa  of  bryaceae  against  the  number of localities  of  Pachmarhi  biosphere  reserve

 Abbreviations:                                                                      

A = Pohlia flexuosa                                                                                                           

B = Anomobryum auratum                                                          

C = Brachymenium acuminatum                    

D = Brachymenium ptychothecium                                                  

E = Bryum argenteum                                                                 

F = Bryum caespiticium                               

G = Bryum capillare                                                                    

H = Bryum coronatum                                                                   

I  = Bryum paradoxum                                 

       var. reflexifolium  

Fig.  2 :   The  percentage  relative  distribution  of  various  genera 
                of  bryaceae  among  the  localities  of  their  distribution

Fig. 3 : Distribution  of  the  taxa  of  dicranaceae  against  the  number of localities  of  Pachmarhi  biosphere  reserve

 Abbreviations:                                                  

A = Campylopus ericoides                                      

B = Campylopus goughii                                          

C = Campylopus savannarum                                   

D = Campylopus schimperi                                    

E = Cynodontium gracilescence                              

F = Dicranella leptoneura                                    

G = Leucoloma amoene-virens  

[October954 The Indian Forester



9552012] Assessment  of  diversity  and  distribution  of  dominant acrocarpous  moss  families  in ... 

dominant genus with representation of 4 species, C. 
ericoides being the most widely encountered species. 
Fig. 4 exhibits the relative representation of the genera of 
Dicranaceae at PBR. Members of this family occur at 
terrestrial as well as epiphytic habitats with 2 taxa, 
Campylopus schimperi and Cynodontium gracilescence 
being terrestrial, 4 taxa, Campylopus goughii, C. 
savannarum, Leucoloma amoene-virens and Dicranella 
leptoneura being epiphytic while 1 taxon, Campylopus 
ericoides occupies both the habitats.

III. Fissidentaceae

Fissidentaceae is represented by single genus 
Fissidens Hedw. and 6 species viz. F. asperisetus var. 

majority of taxa. Leaf cells larger and rectangular below, andamanensis Gangulee, F. ceylonensis Doz. et Molk., F. 
smaller and rhomboidal above; Costa robust, broad and crispulus var. crispulus Brid., F. involutus Wils. ex Mitt., F. 
excurrent mostly. Peristome is dicranoid type with few pulchellus Mitt. and  F. taxifolius Hedw.  at PBR. Fig. 5 
variations and exceptions; capsule erect or inclined, shows the distribution of each taxon against the number 
cylindrical usually. Campylopus Bridel. is the most of localities it was encountered. The genus is very 

Fig. 4 :  The  percentage  relative  distribution  of  various  genera  
                 of  dicranaceae  among  the  localities  of  their  distribution

Fig. 5 : Distribution  of  the  taxa  of fissidentaceae  against  the  number of localities  of  Pachmarhi  biosphere  reserve

Fig. 6 : Distribution  of  the  taxa  of  pottiaceae  against  the  number of localities  of  Pachmarhi  biosphere  reserve

 Abbreviations:                               

A = Fissidens asperisetus                                                           
       var. andamanensis                                                             

B = Fissidens ceylonensis                             

C = Fissidens pulchellus                                                                   

D = Fissidens involutus                                                                  

E = Fissidens crispulus                      
       

var. crispulus
                                                                           

F = Fissidens taxifolius
  

 Abbreviations:                                                     
A = Anoectangium stracheyanum               
B = Barbula javanica                        
C = Hypohila involuta                             
D = Hyophila nymaniana                        
E = Hyophila spathulata                       
F = Oxystegus tenuirostre                        
G = Semibarbula ranuii                      
H = Weissia edentula  

rhomboidal cells. F. taxifolius is the most dominant in 
distribution among the taxa at PBR. All the members 
show terrestrial habit except for F. taxifolius which is 
present in both terrestrial and epiphytic forms.

IV. Pottiaceae

Pottiaceae is represented by 6 genera and 8 
species namely viz. Anoectangium stracheyanum Mitt., 
Barbula javanica Doz. et Molk., Hyophila involuta (Hook.) 
Jaeg., Hyophila nymaniana (Fleisch.) Menzel, Hyophila 
spathulata (Harv.) Jaeg, Oxystegus teneuirostre (Hook. et 
Tayl.) A.J.E. Smith, Semibarbula ranuii Gangulee and 
Weissia edentula (Mitt.) Besch.  at  PBR. Fig. 6 shows the 
distribution of each taxon  against the number of 
localities it was encountered. The taxa are distributed dominant among erect mosses in India. It is distributed 
among 13 localities. The taxa of Pottiaceae are among 8 localities of PBR. Fissidens is characterized by 
characterized by erect habit, small to moderate size, erect habit, small to medium plants with characteristic 
spathulate leaves, papillose or mamillose; small leaf arrangement in opposite manner;  leaves ovate - 
isodiametric cells getting bigger at base. The peristome spathulate, having sheathing lamina and small 

Fig. 1 : Distribution  of  the  taxa  of  bryaceae  against  the  number of localities  of  Pachmarhi  biosphere  reserve

 Abbreviations:                                                                      

A = Pohlia flexuosa                                                                                                           

B = Anomobryum auratum                                                          

C = Brachymenium acuminatum                    

D = Brachymenium ptychothecium                                                  

E = Bryum argenteum                                                                 

F = Bryum caespiticium                               

G = Bryum capillare                                                                    

H = Bryum coronatum                                                                   

I  = Bryum paradoxum                                 

       var. reflexifolium  

Fig.  2 :   The  percentage  relative  distribution  of  various  genera 
                of  bryaceae  among  the  localities  of  their  distribution

Fig. 3 : Distribution  of  the  taxa  of  dicranaceae  against  the  number of localities  of  Pachmarhi  biosphere  reserve

 Abbreviations:                                                  

A = Campylopus ericoides                                      

B = Campylopus goughii                                          

C = Campylopus savannarum                                   

D = Campylopus schimperi                                    

E = Cynodontium gracilescence                              

F = Dicranella leptoneura                                    

G = Leucoloma amoene-virens  

[October954 The Indian Forester



[October 9572012] Assessment  of  diversity  and  distribution  of  dominant acrocarpous  moss  families  in ... 956 The Indian Forester

Acknowledgements

     The authors are grateful to the Director, National Botanical Research Institute, (CSIR, New Delhi), Lucknow, India 
for encouragement and providing the laboratory facilities, the Ministry of Environment & Forests, New Delhi, for 
providing financial assistance and the Chief Conservator of Forests, Madhya Pradesh, for extending the necessary help 
during the course of field excursions. Dr. R.P. Singh, Scientist In charge of the PBR, Environmental Planning & Co-
ordination Organization (EPCO), Bhopal, India, is acknowledged for his valuable suggestions and help. One of the 
authors (RG) is grateful to CSIR, New Delhi, for providing Senior Research Fellowship. 

ipe<+h tho&e.My jhtoZ (e-iz-) esa iz/ku ,ØksdkiZl ekWl dqyksa dh fofo/rk ,oa forj.k dk ewY;kadu

fojsUnz ukFk] ,-ds- vLFkkuk vkSj jhlk xqIrk

eè; izns'k] Hkkjr esa fLFkr ipe<+h tho&e.My jhtoZ viuh tSofofo/rk ds fy, tkuk tkrk gSA bl rF; ij fopkj djrs gq, fd ;gka 
ek¡l izpqj ek=kk esa feyrk gS] {ks=k dh ekWl ('kSoky@dkbZ) ouLifr vR;f/d egRoiw.kZ gSA T;knk izpqj dqyksa esa 'kkfey gSa & czs,lh;k (9)] 
iksfV,lh;k (8)] MkbÚsuslh;k (7) vkSj fiQflMsUVslh;k (6)] tks dqy feykdj 30 VSDlk gSaA lHkh pkj ekWl dqy ,ØksdkiZl gSa] tks {ks=k esa mèoZ 
ekWlksa dh iz/kurk dks n'kkZrs gSaA blds vykok] fiQflMsUl MhM;w-] czh;e ghM;w-] dSEihyksil czkbMy vkSj gksfiQyk (gqd) tSx bu dqyksa ds lcls 
izpqj oa'k gSaA tcfd ipe<+h tho&e.My jhtoZ ds fofHkUu LFkkuksa esa vius oa'k dh izkfIr dh ckjEckjrk ds lanHkZ esa iksfV,lh;k iz/ku gS] csz,lh;k 
us 9 lnL;ksa ds lkFk vf/dre izfrfuf/Ro n'kkZ;kA ekWl vf/iknih; vkSj LFkyh; lnL; nksuksa ds fy, lg;ksx djrs gSa vkSj ipx<+h tho&e.My 
jhtoZ dh ifjfLFkfrdh ,oa fofo/rk esa i;kZIr :i esa lg;ksx djrs gSaA 
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families of acrocarpous mosses. These families viz. 
Bryaceae, Pottiaceae, Dicranaceae and Fissidentaceae 
are together represented by 30 taxa being harboured in 
15 major localities of PBR, as against 16 taxa attributed 
together to these families previously from the same 
region (Singh and Kaul,  2002). Studies on families 
Bryaceae, Pottiaceae and Fissidentaceae separately have 
been performed earlier by Nath and Gupta (2009a) and 
Nath et al. (2011, 2011a) which also circumvent the 
status of these families. Fig. 8 shows the relative  
distribution  of  the  four  families  at  the  major  
localities  of  PBR. The mosses show presence in both 
terrestrial and epiphytic habitats. However, nearly 23 
taxa show terrestrial habitat, while only 4 taxa show 
epiphytic habitat and 3 taxa are found as both terrestrial 
and epiphytic. Fig. 9 shows the percentage of taxa  
showing  disribution  at  various  habitats. Among the 
families, Pottiaceae shows most frequent occurrence 
with its 8 taxa inhabiting nearly 13 localities hence, it is 
the most abundant family among these four families 
followed by Bryaceae. Bryaceae is the most dominant 
family in terms of representation with 9 taxa being 
encountered so far. Fig. 10 gives the relative  dominance  
of  the  four  families  in  terms  of  number  of  genera  
present  at  PBR. Further, Fissidens Hedw., Bryum Hedw., 
Campylopus Bridel. and Hyophila (Hook.) Jaeg. are the 

varies from being absent to spirally twisted helical form. most abundant genera of these families. Workers have 
Genera Hyophila Brid. and  Anoectangium Schwaeg. are listed Bryaceae and Pottiaceae as dominant families of 
dominant among the members of the family. Fig. 7 the region with 5 taxa of each being mentioned among 
exhibits the relative representation of the genera of the mosses of the region (Singh and Kaul, 2002). Further, 
Pottiaceae at PBR. Terrestrial members of this family are in this context the distribution and dominance patterns 
mainly encountered at PBR, Hyophila spathulata being along with the diversity analysis taken up in the present 
the only epiphytic species among the taxa. study suggest that acrocarpous mosses form an 
Discussion important element of the bryophyte diversity at this 

central Indian hotspot and contribute considerably to the During field survey on the bryophytes nearly 34 
ecology and plant diversity of PBR. localities of PBR has revealed the presence of 4 dominant 
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ipe<+h tho&e.My jhtoZ (e-iz-) esa iz/ku ,ØksdkiZl ekWl dqyksa dh fofo/rk ,oa forj.k dk ewY;kadu

fojsUnz ukFk] ,-ds- vLFkkuk vkSj jhlk xqIrk

eè; izns'k] Hkkjr esa fLFkr ipe<+h tho&e.My jhtoZ viuh tSofofo/rk ds fy, tkuk tkrk gSA bl rF; ij fopkj djrs gq, fd ;gka 
ek¡l izpqj ek=kk esa feyrk gS] {ks=k dh ekWl ('kSoky@dkbZ) ouLifr vR;f/d egRoiw.kZ gSA T;knk izpqj dqyksa esa 'kkfey gSa & czs,lh;k (9)] 
iksfV,lh;k (8)] MkbÚsuslh;k (7) vkSj fiQflMsUVslh;k (6)] tks dqy feykdj 30 VSDlk gSaA lHkh pkj ekWl dqy ,ØksdkiZl gSa] tks {ks=k esa mèoZ 
ekWlksa dh iz/kurk dks n'kkZrs gSaA blds vykok] fiQflMsUl MhM;w-] czh;e ghM;w-] dSEihyksil czkbMy vkSj gksfiQyk (gqd) tSx bu dqyksa ds lcls 
izpqj oa'k gSaA tcfd ipe<+h tho&e.My jhtoZ ds fofHkUu LFkkuksa esa vius oa'k dh izkfIr dh ckjEckjrk ds lanHkZ esa iksfV,lh;k iz/ku gS] csz,lh;k 
us 9 lnL;ksa ds lkFk vf/dre izfrfuf/Ro n'kkZ;kA ekWl vf/iknih; vkSj LFkyh; lnL; nksuksa ds fy, lg;ksx djrs gSa vkSj ipx<+h tho&e.My 
jhtoZ dh ifjfLFkfrdh ,oa fofo/rk esa i;kZIr :i esa lg;ksx djrs gSaA 
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