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This work is the outcome of 35 years of my study conducted 
at different geographical regions of the country. A vast area of 
the country still remains unknown for bryophytes specially the 
remote parts of the far-west Himalayas. Study in these areas 
can be expected to bring my more species to add to the current 
list of 1215 species of this plant hitherto. This book has been 
expected to provide essential knowledge and make easy access 
for identificatiion of bryophytes found in Nepal.

Historical works on this plant were done by few international 
researchers and their publications still remain as main sources 
for references and identification work. In the present context, 
many students have shown their interest and enthusiasm to study 
bryophytes of this country but a relevant guide book for them is 
still lacking. With this consideration, I planned to share my three 
decades of research in the form of this book which can be useful 
to many students and all those who are interested on this plant.

The species representation from every family is given with hand 
sketching, keys and relevant description essential for identification 
work. Some colored photographs of different species and habitat 
types have also been included in this book.

I am highly acknowledged to my respectful Professor Dr. Sanu  
Devi Joshi  who was also my Ph.D supervisor for her inspiration 
and timely help. I am thankful to Prof. Dr. Krishna Kumar 
Shrestha for his valuable suggestions to my work on bryophytes. 
Similarly, Dr. David G. Long of Royal Botanic Garden of UK 
is highly acknowledged for providing me various books and 
literatures concerning my research on bryophytes.
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facilities required to complete this work. My thanks are also 
due to Ms. Ranju Shrestha of Natural History Museum for her 
accompaniment in my field study programs carried out at different 
areas of Kathmandu. Finally, my thanks are due to Ms. Hira Shova 
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Foreword

The Department of Plant Resources is dedicated to the field 
survey, exploration of plant resources, their ex situ and in situ 
conservation, developing cultivation techniques of medicinal 
and aromatic plants and plant product certification. In this 
regard the department has published several books and journal 
articles on various disciplines of the plants.  The department has 
published many books on local flora and medicinal plants of 
Nepal. However, most of the publications have focused on the 
flowering plants of Nepal. Very few books have been published 
on the cryptomagic flora even though they are equally important 
as the plant resources of Nepal. This volume aims to fulfill 
the gap on the such less explored group of plants. Bryophyte  
includes simplest and oldest of land plants of which many are 
amphibious and love damp, shady places. There are all together 
960 genera and 20,000 species of bryophytes found in worldwide. 
And altogether 1215 species of bryophytes are reported in Nepal. 
They play an important role in succession and are found in many 
vegetation types. This book contains information about collection 
of different species of bryophytes found in different geographical 
regions of Nepal; its preservation and identification techniques. 
Besides this, it also contains species representation from every 
family of bryophytes given with hand sketching, keys and relevant 
description essential for identification which will ultimately help 
to enhance bryological research in Nepal. The book is expected 
to be useful for all the conservationists, researchers, students, 
teachers and people who are interested in this topic. 



I would like to express my special thanks to Prof. Dr. Nirmala 
Pradhan for collaborating with the department  and contributing 
the manuscript of this book which contains her long experience 
of research on bryophytes. I am grateful to Ms. Jyoti Joshi 
Bhatta and Mr. Mohan Dev Joshi, Deputy Director Generals of 
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like to thank Mr. Subhash Khatri, Chief, National Herbarium and 
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Department of Plant Resources for their help and suggestions 
to improve the manuscript as well as manage the publication. I 
would also express my thanks to all for their effort to generate 
this book. I am grateful to M.S. Printing for printing.

Sanjeev Kumar Rai
Director General



CONTENTS

Pages
Preface
Foreword
Acknowledgement 
Contents
List of Figures
List of Table

1.	 Introduction 1
Habitat 2
Morphology 3
Gametophyte 3
Sporophyte 4
Season for Bryophytes 4
Life cycle 4

2.	 Collection, Preservation and Identification 7
Collection 7
Preparation of Improved Paper Packet 8
Equipment and Chemicals for collection,  
Preservation & Identification 10

       Preservation 11
Dry Preservation 11
Wet Preservation 12

Filing and Storage 12
Identification 14
Anatomical Study 14 
Mounting Media 16
Mounting Media for Temporary Slide 16 
Mounting Media for Semi Permanent Slide 17
Preparation of Glycerin Jelly 17
Mounting Media for Permanent Slide  18 
Preparation of Hoyer’s Solution 18



3. Classification 19
Class Anthocerotae (Anthocerotopsida) 19
Order Anthocerotales 20
Family Anthocerotaceae 20
Anthoceros L. 21
Family Notothyladaceae 22
Notothylas Sull. 22
Class Hepaticae (Hepaticopsida) 23
Order Jungermanniales 24
Family Jungermanniaceae 24
Jungermannia L. 25
Family Frullaniaceae 26
Frullania Raddi 27
Family Porellaceare 28
Porella L.  28
Order Metzgeriales 30
Family Pelliaceae 30
 Pellia Raddi 31
Order Marchantiales 32
Family Aytoniaceae 33
 Asterella P. Beauv. 34
Plagiochasma Lehm & Lindenb. 35
Reboulia Raddi 37
Family Conocephalaceae 37
Conocephalum Wiggers 38
Family Marchantiaceae 39
 Marchantia L. 39
Family Ricciaceae 40
 Riccia L. 40
 Ricciocarpus Corda. 42
Family Targioniaceae 43
 Targionia L.  43
Family Wiesnerellaceae 43



 Dumortiera Nees 44
Class Musci (Bryopsida) 45
Order Sphagnales 47
Family Sphagnaceae 47
 Sphagnum L. 47
Order  Funariales 48
Family Funariaceae 49
 Funaria Hedw. 49
Order Polytrichales 51
Family Polytrichaceae 51

 Polytrichuim Hedw. 51
References 54
Glossary  57
Index   62

List of Tables
Table. 1. Alcohol series for Permanent slide 16

List of Figures
Fig. 1. Different parts of a moss 3
Fig. 2. Graphic Life cycle of Bryophytes  6
Fig. 3. Fleshy Collected specimens 7
Fig. 4. Technique for Identification in the field 7
Fig. 5. Steps in making a Paper packet 9
Fig. 6. Final Paper packet with well label field data 9
Fig. 7. Magnifying lenses of different powers 10
Fig. 8.  Equipments for Collection and Preservation 11
Fig. 9. Dry and Wet Preservation in Museum Gallery 12
Fig. 10. Filing Cabinets and Display technique 13
Fig. 11. Laboratory work and essential methods 15
Fig. 12. Anthoceros punctatus L.  22
Fig. 13. Notothylas lavieri Schiffn. 23
Fig. 14. Jungermannia exertifolia Steph.  26



Fig. 15. Frullania muscicola Steph. 28
Fig. 16. Porella platyphylla (L.) Pfeiff. 29
Fig. 17. Pellia neesiana (Gottsche) Limpr. 31
Fig. 18. Asterella wallichiana (Lehm. & Lindb.) Grolle 35
Fig. 19. Plagiochasma appendiculatum Lehm. & Lindb. 36
Fig. 20. Reboulia hemispherica (L.) Raddi. 37
Fig. 21. Conocephalum conicum (L.) Underw. 38
Fig. 22. Marchantia polymorpha L. 40
Fig. 23. Riccia glauca L. 41
Fig. 24. Riccio-carpus natans Corda 42
Fig. 25. Targionia hypolhylla L. 44
Fig. 26. Dumortiera hirsuta (Sw.) Nees 45
Fig. 27. Sphagnum junghuhnianum Dozy & Molk. 48
Fig. 28. Funaria hygrometrica Hedw.  50
Fig. 29. Polytrichum commune Hedw. 53

Photographs
Plate 1: Exposed habitats
Plate 2: Epiphytic Habitats
Plate 3: Field Collection
Plate 4: Field Photography
Plate 5: Wet and Dry Preservation
Plate 6: Anthocerotae, Anthocerotales
Plate 7: Hepaticae, Marchantiales
Plate 8: Hepaticae, Marchantiales
Plate 9: Hepaticae, Jungermanniales
Plate 10: Hepaticae, Metzgeriales
Plate 11: Musci, Acrocarpous mosses
Plate 12: Musci, Pleurocarpous mosses



1

Prof. Dr. Nirmala Pradhan has been working as a 
bryologist for about four decades. She worked for 
Natural History Museum of Tribhuvan University 
for more than three and half decades. She made a 
significant contribution in establishing a bryophyte 
section in Natural History Museum and addition 

of several new records of Bryophytes to the country’s list. She 
authored a book on Materials for a Checklist of Bryophytes of 
Nepal and published more than three dozens of research papers 
on bryophytes of Nepal in various National and International 
Journals. She has been honored with different valuable awards 
like, Nepal VidyaBhusan, Best Teacher’s Award of Tribhuvan 
University, National Education Award of GoN and International 
Association of Bryophytes Conservation Award, Chicago, 
USA,2018. She worked as coordinator and investigator in various 
National and International projects and has visited many remote 
areas and Himalayan regions of the country in connection to her 
research concern.




