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FOREWORD

For a small country, Nepal has a tremendous geographic and climatic diversity due to
its unique location in central Himalayan range. This geographic and climatic diversity
has engendered even greater and richer biodiversity which has been a subject of interest
for many scientists and naturalists.  The rich resource has been utilized only partially
and is yet to be fully prospected, documented and harnessed.

The Department of Plant Resources (DPR) is one of the few departments of Government of Nepal with
research mandate.  It works to explore, document and sustainably utilize the immensely rich plant diversity
of Nepal with the ultimate aim of economic development through proper use of plant resource.  Among the
various plant related resources, medicinal and aromatic plants and other non-timber forest products (NTFPs)
have been of particular research interest of DPR.  However, certain limitations and hurdles were being
observed in the functioning of this department which are being addressed in this fiscal year.  The legislative
void in the working mechanism of DPR is being addressed by drafting of Plant Resource Act, 2071. Further,
collaboration with national and international organizations and research institutes such as Tribhuwan
University, Sowa National University for joint research is likely to pave the way towards fruitful collaborative
research. Emphasis is being given to the writing of Flora of Nepal which will project a tentative, if not
complete, inventory of Nepalese plant resources. Department, as a part of its trade support activities for
plant based products,  has developed generic guidelines for Good Agricultural Practices (GAP) and Good
Collection Practices (GCP) for medicinal and aromatic plants (MAPs) which is being as a national standard.
Similarly, detection survey of pests and diseases in five highly traded MAPs have been carried out for
preparation of pest database which will help in unbarred trade of crude and processed herbal products.
Accreditation of two analytical laboratories under DPR, which is under process, will also help boost export
of these products.

Publication of the research work is of utmost significance for the dissemination and documentation of the
research findings so that scientific community as well as general public can benefit from them.  This
publication encompasses the research papers in the field of plant resources conducted in Nepal.  It also
includes the scientific presentation of the research work conducted within DPR and its central and district
level offices, and as such, reflects discrete image of the research and explorative activities occurring under
this department.  I hope that the published scientific papers will help in proper evaluation and sustainable
utilization of plant resources at both national and worldwide levels.

Finally, I would like to thank the contributors, members of editorial board, reviewers and staffs of publicity
and documentation section for their unwavering effort in bringing out this publication.

…………………………….
Yam Bahadur Thapa

Director General
April 2015

Government of Nepal

MINISTRY OF FORESTS & SOIL CONSERVATION

DEPARTMENT OF PLANT RESOURCES

4251139
4251159
4251160
4251171

Fax No.: 4251141

Ref. No.:

{

GRAM: VANSAPATI, KATHMANDU

THAPATHALI, KATHMANDU



Editorial

It is indeed our great pleasure to bring out this issue of the Bulletin of the
Department “Bull. Dept. Pl. Rs. No. 37” as a Scientific Publication in
continuation of the year long tradition of publishing the scientific work carried
by our currently working scientific staff as well as our esteemed retired faculty.

Altogether 20 articles under different categories like plant systematics,
ethnobotany, biotechnology, floristic survey, anatomy, phytochemical and
pharmacognostical study as well as description of some new species of plants
to Nepal have been included. Similarly very informative article on the National
repository of plants, National Herbarium (KATH) and the Flora of Nepal has
also been incorporated in the present issue.

We hope that the research findings will be of great help to researchers, students,
planners and all concerned.

The painstaking effort of our scientists to bring out the publication in this form
is highly appreciable. Similarly the valuable comments and suggestions by
expert peer reviewers have always helped us to improve the quality of the
Bulletin. We always expand our efforts to timely optimize the quality and
standard of our publication.

Constructive suggestion from our valued readers is always welcome and we
are committed towards improving our future issues. The editorial board is fully
liable for any shortcomings incurred in this issue.
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National Herbarium (KATH) and Flora of Nepal

Keshab Raj Rajbhandari
Former Scientific Officer, National Herbarium,

Department of Plant Resources, Godawari, Lalitpur, Nepal
Present address: G. P. O. Box 9446, Kathmandu, Nepal

krrajbhandari@yahoo.com

Abstract

The National Herbarium of Nepal belonging to the Department of Plant Resources, Government of
Nepal is meant for explorations of plants in Nepal, their collections, documentation of the herbarium
specimens and publishing flora of Nepal. KATH is used as acronym of the National Herbarium of Nepal.
This paper deals with the activities of the National Herbarium of Nepal for the publication of Flora of
Nepal (flowering plants and ferns). Flora of Nepal now is an international activity and the National Herbarium
plays an important role in it. At present there are more than 150,000 sheets of plant specimens housed
in the National Herbarium and about 30,000 specimens are still to be identified and housed. There are
4443 species of flowering plants under 1403 genera and 203 families of flowering plants preserved in the
National Herbarium. The current rate of progress in completing the Flora of Nepal is very slow (only
Volume 3 is published among total of 10 volumes). There should be a mechanism to make the publications
of Flora of Nepal in a faster rate and in the mean time the staff of National Herbarium should be trained
in plant taxonomy making them experts in identification of plants in Nepal.

Key words: National Herbarium, plant collection, identification, publication, flora of Nepal.

Introduction

The systematic plant explorations by Nepalese
botanists started when an organization ‘Department
of Medicinal Plants’ (now, Department of Plant
Resources) under the Ministry of Forests was
established in 1961 by the Government of Nepal.
The National Herbarium and Plant Laboratories at
Godawari, Lalitpur District, is one of the sections in
this Department, which is meant for plant
explorations throughout the country, collections and
documentation of the herbarium specimens and to
publish flora of Nepal. KATH is used as acronym of
the National Herbarium of Nepal, which serves as
an invaluable store-house of plant specimens
collected from different parts of Nepal. A herbarium
is a properly collected plant specimen bearing label
with data on habitat of plant, its local name,
abundance or frequency of the species, associated
plants, and on its habit, colour of flower or other
characters of the plant. Such data for the same
species of plants, but from different collections and
from different regions, when carefully studied and

analyzed, provide very valuable materials for proper
morphological description, range of variation and
distribution of the species. Such notes on labels once
incorporated on sheets in the herbaria continue to
provide data for botanical, ethnobotanical,
phytogeographical as well as pharmaceutical studies.
The herbarium is a basis for naming a plant and an
essential aid for the identification of the plants by
matching unnamed Nepalese plants with named
specimens in the collections.

This paper deals with the activities of the National
Herbarium of Nepal for the publication of flora of
Nepal (flowering plants and ferns). Now, flora of
Nepal is an international activity and the National
Herbarium plays an important role in it.

I. Activities of the National Herbarium
(KATH)

Plant collections, their identification and
publications are the main activities of the National
Herbarium to fulfill its one of the main objectives
to publish flora of Nepal.
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Plant collections

Since its establishment the National Herbarium
started collecting plants and housing them in the
Herbarium. The early collections of S. B. Malla, S.
B. Rajbhandary and T. B. Shrestha were noteworthy
for this. They first started collecting plants from the
Kathmandu valley and nearby mountains and also
from places like Daman, Simbhanjyang in
Makwanpur District and Gosainkunda area in
Rasuwa District. From the early period of collection
the staff were sent to far places like Jumla, Humla
and Khaptad areas and brought many plant
specimens from there. Later during the 70s, M. S.
Bista, P. R. Shakya, D. P. Joshi, Ms. V. Gurung, Ms.
P. Pradhan, N. P. Manandhar, M. M. Amatya added
many plant specimens in the Herbarium collecting
from places like Bajhang and Baitadi in west Nepal,
Mustang, Ganesh Himal and Kathmandu valley in
central Nepal and Jaljale in east Nepal. From the
80s to the beginning of the twenty-first century staff
such as K. R. Rajbhandari, K. J. Malla, Ms. R. Joshi,
Ms. S. Bhattarai, Ms. I. Sharma, B. Roy, M. N.
Subedi, C. M. Joshi, N. Acharya, R. K. Uprety, P. P.
Kurmi, S. R. Baral collected plants by themselves
or in collaboration with the foreign botanists. They
have travelled almost all over Nepal for plant
collections. In the recent time also staff such as G.
D. Bhatt, Ms. N. Phuyal, Ms. R. Chhetri, D. R.

Kandel and many others are actively collecting plants
from many places like Darchula, Bajhang, Mustang,
Manang, Dolpa, Jaljale, etc.

Many experts from foreign countries contributed to
the development of the National Herbarium. A
Colombo Plan advisor from Japan, Kazuhiro Itoh,
helped in the exploration of medicinal plants during
the years 1962-1964 collecting plant specimens from
far west Nepal. Mohan Lal Banerji, advisor to the
Botanical Survey section from the Indian
Cooperation Mission under the Colombo Plan,
helped in the general aspects of collecting and in
the expansion of the herbarium during 1964-1967.
Dan H. Nicolson of the U. S. National Herbarium,
who came to Nepal under Fulbright scholarship to
study plants of Nepal, worked for nine months in
1966-1967 in the field and in the Herbarium and
enriched the herbarium in many ways. Hiroo Kanai
from the University of Tokyo has joined the
Herbarium as an advisor under the Colombo Plan
for two years from 1968-1970, for further
development of the Botanical Survey work in Nepal.
Staff members of the Department were sent out for
botanical collection in various parts of Nepal and
they were also attached to some of the foreign
expeditions engaged in plant explorations (Table 1)
(Figs. 1-8).

Table1. Plant collections in Nepal for National Herbarium (KATH). (Names of staff members of the National Herbarium
are given in full). (Modified from Rajbhandari, 2002 and Rajbhandari & Ikeda, 2010).

Year Date Members Areas 

No. of 

specimens 

collected 

1962 Mar.-May Samar Bahadur Malla, Saman Bahadru Rajbahndary C Nepal: Kathmandu valley 328 

1963 July-Oct. K. Itoh, Saman Bahadur Rajbhandary W Nepal: Rara, Khaptad 1000 

1963 10 Oct. – 

15 Dec.  

H. Hara, H. Kanai, S. Kurosawa, G. Murata, T. 

Tuyama, M. Togashi, Anand Vilas Upadhyay 

E. Nepal: Tamur valley Ca. 30000 

1965 17 Apr.- 1 

July 

J. D. A. Stainton, Tirtha Bahadur Shrestha W Nepal: Khaptad 264 

1966 8-21 Mar. J. D. A. Stainton, M. L. Banerjee, Tirtha Bahadur 

Shrestha 

C Nepal: Rapti  valley 312 

1966 16 May –  

1 Aug. 

J. D. A. Stainton, Tirtha Bahadur Shrestha W Nepal: Rara, Bheri 

valley, Dolpa 

 

1968 June-Aug. Samar Bahadur Malla, P. S. Jamwal W Nepal 600 

1969 17-25 Apr. H. Kanai, Madhu Sudan Bista C Nepal: Makwanpur  

1969 20-31 Aug. H. Kanai, Samar Bahadur Malla C Nepal: Gosainkunda  

1970 23 June –  

23 July 

H. Kanai, Puspa Ratna Shakya C Nepal: Chilime, 

Langtang 

 

Keshab Raj Rajbhandari
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1970 22 Sep. –  

1 Oct. 

H. Kanai, Tirtha Bahadur Shrestha, Sitaram Adhikari C Nepal: Kalinchok  

1970 12-20 Nov. H. Kanai, Puspa Ratna Shakya C Nepal: Makwanpur,   

1971 Aug. - Dec. M. Numata, M. Ohsawa, Puspa Ratna Shakya E Nepal: Arun-Barun 709 

1972 2 June –  

10 July 

H. Kanai, H. Ohashi, K. Iwatsuki, H. Ohba, Z. 

Iwatsuki, Puspa Ratna Shakya 

E Nepal: Jaljale, 

Lumbasumba Himal 

20000 

1972 July - Aug. Tirtha Bahadur Shrestha, Tamal Krishna 

Bhattacharya 

E Nepal 1800 

1973 July - Aug. Damodar Prasad Joshi, Madhusudan Man Amatya C Nepal: Butuwal-Pokhara 1611 

1974 Nov. – 

Dec.  

Damodar Prasad Joshi, Madhusudan Man Amatya C Nepal: Butuwal-Pokhara 1576 

1974 June  Prabha Pradhan, Madhusudan Man Amatya, Rajani 

Shrestha 

E Nepal: Ilam, Biratnagar 1600 

1975 6 Jan.- 

12 Jan. 

Damodar Prasad Joshi, Keshab Raj Rajbhandari, 

Murari Kumar Ghimire 

C Nepal: Chandragiri 950 

1975 14 Feb.- 

19 Feb. 

Madhusudan Man Amatya, Keshab Raj Rajbhandari C Nepal: Trisuli 488 

1975 24 Mar. -  

8 Apr. 

Damodar Prasad Joshi, Keshab Raj Rajbhandari C Nepal: Nagarkot, 

Shivapuri 

2024 

1975 28 June –  

25 July 

Puspa Ratna Shakya, Keshab Raj Rajbhandari, Hari 

Krishna Saiju 

C Nepal: Rolwaling Area 2240 

1975 5 Oct. –  

12 Oct. 

Keshab Raj Rajbhandari, Pushpa Man Amatya, 

Narendra Kumar Bhusal 

C Nepal: Phulchoki, 

Hetauda 

400 

1975 10 Oct. –  

11 Nov. 

Tirtha Bahadur Shrestha, Narayan Prasad Manandhar W Nepal: Nepalganj, Sinja 2328 

1975 13-31 Dec. Puspa Ratna Shakya, Keshab Raj Rajbhandari C Nepal: Janakpur, 

Sindhuli 

1700 

1976 5 June –  

20 Oct. 

H. Tabata, K. Tsuchiya, Keshab Raj Rajbhandari, Y. 

Konno (partly) 

W, C Nepal: Saipal, Rara, 

Khaptad, Dhorpatan, 

Muktinath 

c.12000 

1976 28 Oct. –  

17 Nov. 

H. Tabata, K. Tsuchiya, Y. Konno, Keshab Raj 

Rajbhandari 

C Nepal: Langtang  

1976 10-20 Dec. K. Tsuchiya, Y. Konno, Keshab Raj Rajbhandari  C Nepal: Chitwan  

1977 7 July –  

21 Aug 

Keshab Raj Rajbhandari, Bindeswor Roy C Nepal: Rolwaling, 

Ramechhap 

5656 

1977 12 Apr. –  

15 June 

M. Numata, H. Ohsawa, S. Takiguchi, Puspa Ratna 

Shakya 

E Nepal: Topkegola  

1977 21 July –  

5 Sep. 

H. Ohashi, H. Kanai, H. Ohba, Y. Tateishi, Suraj 

Ketan Dhungana 

E Nepal: Thudam, 

Topkegola 

 

1977 30 Sep. –  

17 Oct. 

Prabha Pradhan, Keshab Raj Rajbhandari, Radha 

Niraula 

E. Nepal: Ilam, Morang  

1978 2 May –  

4 Aug. 

H. Tabata, Y. Shimizu, Keshab Raj Rajbhandari C, E Nepal: Kathmandu, 

Solukhumbu, Thudam 

c.10000 

1979 22 June –  

23 Aug. 

Keshab Raj Rajbhandari, Bindeswor Roy W Nepal: Nepalganj, 

Jumla, Humla 

2500 

1980 24 May –  

20 July 

Puspa Ratna Shakya, Bindeswor Roy W Nepal: Jumla, 

Phoksundo, Dhorpatan 

3350 

1980 31 July –  

24 Sep. 

Keshab Raj Rajbhandari, Prakash Mani Regmi, 

Kuber Jung Malla 

W Nepal: Mahakali Zone 3600 

1980 31 Aug. –  

24 Sep. 

Vidyalaxmi Gurung, Indira Shrestha, Timila Shrestha E Nepal: Sunsari, Ilam, 

Panchthar 

1800 

1981 Sep. Sushila Bhattarai, Sajan Dahal, Lokendra Raj Sharma C Nepal: Gosainkunda 400 

1981 19 June –  

23 July 

Puspa Ratna Shakya, Krishna Ram Amatya, 

Lokendra Raj Sharma 

W Nepal: Nepalganj, 

Khaptad 

984 

1981 6 Sept. –  

3 Oct. 

Indira Sharma, Radha Joshi, Rajesh Kumar Uprety, 

Indira Pandey 

W Nepal: Baitadi 1600 

National Herbarium (KATH) and Flora of Nepal
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1981 8 Aug. –  

20 Oct. 

C. Grey-Wilson, N. P. Taylor, R. Henderson, Keshab 

Raj Rajbhandari, B. Rosedale 

E Nepal: Arun-Barun, 

Topkegola 

 

1981 13 Sep. –  

14 Nov. 

M. Numata, M. Ohsawa, K. Tsuchida, Y. Tateishi, 

Puspa Ratna Shakya, N. Tanaka 

E Nepal: Iswa Khola 6000 

1982 18 Jan. –  

10 Feb. 

Keshab Raj Rajbhandari, Sushila Bhattarai, Indira 

Sharma, Radha Joshi 

E Nepal: Mechi & Koshi 

zones 

800 

1982 19 June –  

8 July 

Puspa Ratna Shakya, Arjun Prasad Singh E Nepal: Tamur valley 700 

1982 27 Aug. –  

17 Oct. 

Keshab Raj Rajbhandari, Kuber Jung Malla W Nepal: Dolpo Region 2700 

1983 13 Jan. –  

26 Jan. 

Keshab Raj Rajbhandari, Sushila Bhattarai, Indira 

Sharma, Radha Joshi  

W Nepal: Mahakali Zone 430 

1983 17 May –  

18 June 

Puspa Ratna Shakya, Mahesh Kumar Adhikari, 

Mahendra Nath Subedi 

C Nepal: Gorkha District 1000 

1983 5 July –  

15 Aug. 

H. Ohba, H. Kanai, M. Wakabayashi, M. Suzuki, S. 

Akiyama, Keshab Raj Rajbhandari 

C Nepal: Kali Gandaki & 

Marsyangdi valleys via 

Thorung La 

c.20000 

1983 25 Aug. –  

18 Sep. 

H. Ohba, M. Wakabayashi, M. Suzuki, S. Akiyama, 

Keshab Raj Rajbhandari 

C Nepal: Rolwaling valley  

1983 1 Aug.  –  

7 Sep. 

T. Namba, M. Mikage, T. Tomimori, S. Kojima, M. 

Tamura, T. Tamura, N. Shrestha, K. Komatsu, A. 

Takano, Sumitra Hada, Narayan Prasad Manandhar 

C Nepal: Kali Gandaki 

valley 

 

1984 Aug. - Sept. H. Tabata, K. Tsuchiya, Damodar Prasad Joshi W Nepal: Rara  

1984 24-30 Apr. Prabha Pradhan, Rajesh Kumar Uprety, Nirmala 

Dabadi, Nirmala Pradhan 

W Nepal: Mahakali Zone 2600 

1985 6 July –  

14 Sep. 

Puspa Ratna Shakya, Mahesh Kumar Adhikari, 

Mahendra Nath Subedi,  

W Nepal: Surkhet, Jumla 2100 

1985 8-22 May Keshab Raj Rajbhandari, Indira Sharma, Manorama 

Kayastha 

C Nepal: Rasuwa District 800 

1985 15 July –  

26 Aug 

Puspa Ratna Shakya, Mahendra Nath Subedi, Rajesh 

Kumar Uprety 

W Nepal: Bheri & Karnali 

Zones 

2000 

1985 3 July –  

8 Aug. 

H. Ohba, M. Wakabayashi, M. Suzuki, T. Kikuchi, 

N. Kurosaki, S. K. Wu, Keshab Raj Rajbhandari 

C Nepal: Ramechhap 

District, Jatapokhari, 

Panchpokhari 

c.20000 

1985 15 Aug. –  

13 Sept. 

H. Ohba, M. Wakabayashi, M. Suzuki, N. Kurosaki, 

S. K. Wu, Keshab Raj Rajbhandari 

E Nepal: Solukhumbu 

District, Dudh Kunda 

 

1988 24 Aug. –  

3 Oct. 

T. Namba, M. Mikage, T. Tomimori, S. Kojima, F. 

Kiuchi, T. Tamura, K. Komatsu, Nabin Shrestha 

C Nepal: Kali Gandaki 

valley, Yak Kharka 

 

1988 30 June –  

7 Aug. 

M. Suzuki, H. Ikeda, Y. Kadota, N. Kurosaki, M. 

Minaki, N, Naruhashi, S. Noshiro, Mahendra Nath 

Subedi 

E Nepal: Arun & Barun 

valleys 

25000 

1989 17 Aug . –   

9 Sep. 

M. Suzuki, H. Ikeda, Y. Kadota, N. Kurosaki, M. 

Minaki, N, Naruhashi, S. Noshiro, T. Maeda, R. 

Watanabe,  Mahendra Nath Subedi 

C Nepal: Kali Gandaki 

valley, Tukucha, Yak 

Kharka 

 

1989 25 Aug. –  

7 Oct. 

C. Grey-Wilson, M.Sinnott, S. Zmartzy, D.G. Long, 

R. McBeath, H. Noltie, S. Crawford, Mahendra Nath 

Subedi (KEKE) 

E Nepal: Kanchanjunga 

region 

c.2000 

1989 11 Sep. –  

5 Oct. 

Keshab Raj Rajbhandari  E. Nepal: Sankhuwasabha 

District 

c. 1500 

1990 14-26 Nov. Keshab Raj Rajbhandari E. Nepal: Sankhuwasabha 

District 

c. 500 

1990 27-23 July Keshab Raj Rajbhandari E. & W. Nepal: Terai  c. 200 

1991 21 July –  

26 Aug. 

M. Minaki, H. Ikeda, H. Sugita, H. Takayama, H. 

Yagi, C. Yonebayashi, F. Miyamoto, Mahendra Nath 

Subedi 

E., C. Nepal: Arun valley, 

Shivapuri 

c.10000 

Keshab Raj Rajbhandari
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1991 10 July –  

18 Aug. 

H. Ohba, S. Akiyama, H. Ikeda, T. Kikuchi, T. 

Masuzawa, S. Noshiro, Y. Omori, I. Terashima, M. 

Wakabayashi, Mahendra Nath Subedi 

E. Nepal: Jaljale Himal c.12500 

1991 27 July –  

1 Sep. 

M. Suzuki, H. Hatta, N. Kurosaki, M. Mikage, H. 

Takayama, F. Miyamoto, K. Terada, Keshab Raj 

Rajbhandari 

W. Nepal: Karnali valley- 

Bajhang-Khaptad 

c.20000 

1992 17 Sep. –  

29 Oct. 

D. G. Long, R. J. D. McBeath, D. R. McKean, D. A. 

H. Rae, Nirmal Kumar Bhattarai (EMAK) 

E. Nepal: Arun & Barun 

valleys 

849 

1992 9 May –  

30 June 

M. Suzuki, S. Noshiro, S. Akiyama, H. Koba, N. 

Acharya, Keshab Raj Rajbhandari 

E. Nepal: Taplejung-

Topkegola-

Wollangchunggola-Ilam 

c.20000 

1992 9-26 July H. Takayama, K. Arai, H. Hatta, T. Hoshino, F. 

Miyamoto, S. Takatsuki, Mahendra Nath Subedi 

C. Nepal: Langtang valley c.20000 

1994 13-22 Nov. Samar Bahadur Malla, Puspa Ratna Shakya, Keshab 

Raj Rajbhandari, Nirmal Kumar Bhattarai, Mahendra 

Nath Subedi, J. Sarkeala 

C. Nepal: Rasuwa District, 

Somdang 

C. 300 

1994 3-21 May Keshab Raj Rajbhandari C. Nepal: Gorkha, Manaslu 

Himal 

c. 800 

1994 13 July –  

18 Aug. 

M. Suzuki, M. Mikage, S. Noshiro, K. Yoda, T. 

Kajita, N. Kondo, N. Fuji, Lajmina Joshi, Nabin 

Acharya 

C. Nepal: Manaslu & 

Annapurna Himal 

 

1994 22 July –  

18 Aug. 

F. Miyamoto, S. Akiyama, M. Amano, H. Ikeda, H. 

Tsukaya, Keshab Raj Rajbhandari 

C Nepal: Ganesh Himal c.20000 

1995 15 July – 

18 Aug. 

T. Hoshino, S. Takatsuki, Y. Omori, H. Koba, M. 

Sato, K. Dan, Chandraketu Prasad Rauniyar, P. 

Shrestha 

C Nepal: Gosainkunda  

1995 18 July –  

4 Sep. 

F. Miyamoto, M. Amano, H. Ikeda, K. Arai, T. 

Komatsu, Chudamani Joshi 

E Nepal: Solukhumbu 

District, Panchpokhari, 

Mera La 

10000 

1996 12-24 Jan. M. Suzuki, M. Mikage, A. Takahashi, K. Yoda, T. 

Kurosawa, P. Lacoul, Nabin Acharya 

C Nepal: Chitwan  

1996 17 July – 

10 Aug. 

T. Hoshino, N. Miyoshi, S. Takatsuki, M. Amano, H. 

Koba, M. Sato, Keshab Raj Rajbhandari, P. Shrestha 

C Nepal: Kali Gandaki 

valley 

 

1997 27 July –  

4 Sep. 

M. Wakabayashi, M. Amano, K. Shinozaki, M. Mori, 

Keshab Raj  Rajbhandari 

E Nepal: Solukhumbu 

District, Panchpokhari, 

Mera La 

c.8000 

1998 12 Aug. –  

4 Sep. 

S. Noshiro, Y. Ibaragi, K. Kobayashi, T. Kurosawa, 

Nabin Acharya 

E Nepal: Arun & Iswa 

Khola valleys 

 

1999 10 Aug. –  

2 Sep. 

K. Kobayashi, Y. Omori, K. Shinozaki, H. Tsukaya, 

Nabin Acharya 

E Nepal: Arun valley  

2000 1-19 Aug. Y. Omori, T. Tateno, K. Fujikawa, M. Munemasa, 

M. Okada, R. H. Ree, Nabin Acharya, Naresh Thapa 

E Nepal: Milke-Jaljale area  

2000 5-17 July Y. Iokawa, Y. Takahashi, K. Kano, Mahendra Nath 

Subedi 

C Nepal: Upper Mustang 

area 

1500 

2000 23 July –  

7 Aug. 

Y. Omori, K. Kano, Mahendra Nath Subedi E Nepal: Milke-Jaljale area  

2001 18 Aug. –  

1 Sep. 

K. Kano, Mahendra Nath Subedi C Nepal: Langtang valley  

2001 17 - 25 

May 

S. Akiyama, M. Amano, H. Tsukaya, K. Yonekura, 

C. Mouri, H. Miwa, T. Nakada, Mahendra Nath 

Subedi 

C Nepal: Langtang valley  

2001 29 July –  

21 Aug. 

S. Noshiro, M. Amano, Y. Iokawa, T. Kurosawa, 

Mahendra Nath Subedi,  

C Nepal: Upper Mustang 

area, Damodar Kunda 

 

2001 30 July –  

19 Aug. 

K. Kano, Rajesh Kumar Uprety E Nepal: Milke-Jaljale area  

2001 31 Aug. –  K. Kano, Rajesh Kumar Uprety C Nepal: Jatapokhari  
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21 Sep. 

2001 21-30 Sep. D. G. Long, D. Knott, M. Watson, S. Crutchley, 

Mahendra Nath Subedi 

E Nepal: Dhankuta, 

Sankhuwasabha District 

 

2002 4-18 Oct. D. G. Long, D. Knott, M. Watson, S. Crutchley, 

Mahendra Math Subedi 

C Nepal: Langtang, 

Gosainkunda 

 

2003 7-28 Aug. F. Miyamoto, N. Kurosaki, S. Akiyama, H. Ikeda, Y. 

Iokawa, Y. Takahashi, M. Tsusaka, Mahendra Nath 

Subedi 

C Nepal: Upper Mustang 

area 

7000 

2004 24 June –  

11 July 

Y. Iokawa, T. Miyazaki, K. Yonekura, Y. Ibaragi, 

Rajesh Kumar Uprety 

C Nepal: Upper Mustang 

area 

4500 

2004 8-26 May M. F. Watson, A. G. Miller, D. G. Knott, Keshab Raj 

Rajbhandari, B. Adhikari, K. Maden, Vidya 

Manandhar, Rajesh Kumar Uprety  

E. Nepal: Solukhumbu, 

Everest National Park 

 

2005 18-30 Nov. C. A. Pendry, A. G. Miller, M. Pullan, K. K. 

Shrestha, Sajan Dahal, A. Giri, Nirmala Pandey, M. 

Siwakoti, S. Shrestha 

C. Nepal: Chitwan National 

Park, Hetauda 

 

2007 10 Sep. –  

1 Oct. 

M. F. Watson, D. G. Knott, N. McCheyne, C. A. 

Pendry, Keshab Raj Rajbhandari, U. Sharma, K. K. 

Shrestha, Sunil Kumar Acharya, U. Koirala, L. 

Mandar, R. C. Poudel, S. Rajbhandary, S. Vaidya 

E. Nepal: Solukhumbu, 

Everest National Park 

 

2007 23 Feb. –  

1 Mar. 

S. Noshiro, Y. Omori, Y. Ibaragi, T. Tanaka, 

Mahendra Nath Subedi 

C Nepal: Charikot, 

Kalinchok 

 

2007 12-27 Sep. S. Noshiro,K. Kano, T. Kawahara, T. Tanaka, B. 

Tian, Rajesh Kumar Uprety 

C Neapl: Rolwaling   

2008 2-21 June C. A. Pendry, S. Noshiro, Sushim Ranjan Baral, 

Puran Prasad Kurmi, S. Rajbhandary, B. I. Dell, B. 

Adhikari 

W Nepal: Jumla – Rara - 

Simikot 

409 

2008 28 June –  

18 July 

H. Ikeda, M.F. Watson, T. Kawahara, O. Yano, N. 

Yamamoto, Z. H. Lee, Mahendra Nath Subedi, Sunil 

Kumar Acharya 

C Nepal: Gorkha  

2009 28 June –  

18 July 

H. Ikeda, S. Noshiro, M. Amano, T. Tanaka, N. 

Yamamoto, Y. J. Wang, C. A. Pendry, B. I. Dell, 

Ashok Prasad Bhattarai, Ganga Datt Bhatt 

W Nepal: Doti, Khaptad, 

Bajhang, near 

Surmasarovar 

2500 

2010 16-30 May A. T. Blasi, A. Teerawantananon, Ganga Datt Bhatt C. & E. Nepal: Jhapa, Ilam, 

Makwanpur, Kaski 

160 

2010 4-15 Sep. H. Ikeda, O. Yano, Dambar Bahadur Karki E. Nepal: Jaljale Himal 300 

2011 Sep. M. F. Watson, C. A. Pendry, D. A. Gray, Ram Saran 

Dani, Nirmala Phuyal  

C. Nepal: Bhairab Kund, 

Sindhupalchok 

 

2012 5-26 July H. Ikeda, S. Noshiro, K. Yonekura, K. Akai, O. 

Yano, N. Yamamoto, C. A. Pendry, A. Elliott, Mitra 

Lal Pathak, Ganga Datt Bhatt 

W. Nepal: Darchula, Api  

2012 6 Aug. –  

4 Sep.  

H. Ikeda, H. Uchiyama, K. Akai, H. Taneda, O. 

Yano, N. Yamamoto, K. Miyata, N. Nakaji, Dhan 

Raj Kandel, Rita Chhetri 

E. Nepal: Jaljale Himal, Tin 

Pokhari, Sankhuwasabha 

 

2013 24 June –  

13 July 

H. Ikeda, M. Tamura, T. Fujiki, M. Yago, N. Tanaka, 

N. Yamamoto, N. Shrestha, Mitra Lal Pathak, Sisir 

Panthi, Ganga Datt Bhatt 

E. Nepal: Jajjale Himal 2300 

2014 10 Aug. –  

8 Sep. 

C. A. Pendry, P. Kuss, A. Elliott, Ganga Datt Bhatt, 

Subhash Khatri 

W. Nepal: Dolpa 2400 

2014 31 Oct. – 

6 Nov. 

Keshab Raj Rajbhandari, Ganga Datt Bhatt, Tirtha 

Raj Pandey 

C. Nepal: Mustang 300 

At present there are more than 150,000 sheets of
plant specimens housed in the Herbarium. The plant
collectors (Nepalese and foreign botanists) whose

specimens are preserved in the National Herbarium
now exceed 350 (Rajbhandari & Baral, 2010;
Rajbhandari et al., 2011, 2012, 2015).
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Identification

Identification of the herbarium specimens in the
National Herbarium is an important and difficult job
for the staff. It is the responsibility of the National
Herbarium to identify the plants of Nepal brought
by the researchers, students and general public for
identification and certify them. For this, the staff
trained in taxonomy and expert in the field of plant
identification are necessary in the National
Herbarium. In the early times plant specimens were
sent for identification mainly to the Central National
Herbarium in Kolkata, India (CAL) and some to
Natural History Museum, London (BM) and the
University of Tokyo (TI). With a good relation with
BM, CAL and TI staff members were sent to these
institutions for training in taxonomy. During their
visit in these institutions the staff also identified plant
specimens collected in Nepal. The herbarium
specimens in the National Herbarium were mostly
identified by the staff themselves. During the
identification many new records of flowering plants
for Nepal were also found and they were mostly
published in the Bulletin of the Department of Plant
Resources (Bhatt et al., 2012). However, some
groups of plants were identified in the National
Herbarium (KATH) by the world experts on
respective groups of plants whenever they visited
the Herbarium, e.g., Hideaki Ohba of Japan
identified Crassulaceae, Hiroshi Ikeda of Japan
identified Potentilla, Mark F. Watson of U. K.
identified Umbelliferae, Ihsan A. Al-Shehbaz of U.
S. A. identified Cruciferae, Patrick Kuss of
Switzerland identified Pedicularis, Alexander P.
Sukhorukov of Russia identified Chenopodiaceae,
Alan Elliott of U. K. identified Clematis, Yuichi
Kadota of Japan identified Aconitum, Lal B.
Chaudhary of India identified Astragalus, Magnus
Liden of Sweden identified Corydalis, Gordon C.
Tucker of U. S. A. identified Cyperus, Futoshi
Miyamoto of Japan identified Juncus, and
Christopher Fraser-Jenkins of U. K. identified fern
specimens.

In the National Herbarium a large number of plant
specimens are still unidentified and unmounted and
many identified specimens are not mounted and not

housed in the Herbarium. They are the backlog
specimens in the National Herbarium. In this year,
during backlog specimens management programme
about 30,000 herbarium specimens were sorted out
to the respective families and some to the genera.

Publications

The Department of Plant Resources has published
some local floras as well as parts (fascicles) of flora
of Nepal, which were the results of the works carried
by the staff of the National Herbarium. In 1967 the
first book ‘Keys to the Dicot Genera in Nepal Part I
(Polypetalae)’ was published under the guidance of
M. L. Banerji. The second book ‘Keys to the Dicot
Genera of Nepal Part II (Gamopetalae and
Monochlamydeae)’ of this series came out in 1968,
which was prepared under the guidance of D. H.
Nicolson. Some local floras of Gokarna, Phulchoki,
Langtang, Kathmandu valley were also published
by the Department. Later ‘Flowering plants of Nepal
(Phanerogams)’ (Bista et al., 2001) was published
to list all the flowering plants of Nepal in the
alphabetical order. On the basis of the herbarium
specimens preserved in the National Herbarium and
some Nepalese specimens preserved in the herbaria
of the Central National Herbarium, Kolkata, India
(CAL), the Forest Research Institute, Dehra Dun,
India (DD) and the Botanical Survey of India,
Northern Circle, Dehra Dun, India (BSD) 41
fascicles on the plants of Nepal were published from
1995 to 2007 (Manandhar et al., 2007). The
publication of fascicles was later stopped due to the
start of the international Nepal flora project. In 2008
‘Flora of Mustang’ edited by H. Ohba et al. and
prepared by Japanese botanists was published as a
collaborative work of the Department of Plant
Resources and the University of Tokyo (Ohba et al.,
2008; Rajbhandari, 2008). Three staff of the National
Herbarium (N. Acharya, K. R. Rajbhandari and M.
N. Subedi) also contributed to this book.

Recently, Catalogue of Nepalese flowering plants
Parts 1-3 and Supplement 1 have been published by
the National Herbarium, which itself is an essential
document to reveal the status of the herbarium
development and their proper utilization, providing
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Fig. 1. Plant collection in Jaisul Kunda,
Ganesh Himal, Dhading District, 4300 m,
on 31 July 1994. Seated in front: Palden
Tamang, Hirokazu Tsukaya, Makoto
Amano, Futoshi Miyamoto, Keshab Raj
Rajbhandari, Ms. Shinobu Akiyama,
Hiroshi Ikeda and a Sherpa helper.
Standing behind: Sherpa helpers.

Fig. 2. Plant collection in Phurtse, Solukhumbu,
3390 m, on 11 May 2004. Kamal Maden, Keshab
Raj Rajbhandari, Rajesh Kumar Uprety, David
Gilchrist Knott, Ms. Vidya Manandhar, Mark F.
Watson, Bhaskar Adhikari and Anthony G. Miller.

Fig. 3. Plant collection in Shivapuri, Kathmandu
District, 2300 m, on 30 March 2011. Ms. Nirmala
Phuyal, Keshab Raj Rajbhandari, Ganga Datt
Bhatt and Ram Saran Dani.

Keshab Raj Rajbhandari
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Fig. 6. Plant collection in Chhintapu, Ilam, 2700 m, on 8 February, 1982. Ms. Sushila
Bhattarai, Ms. Radha Joshi, Ms. Indira Sharma and Keshab Raj Rajbhandari.

Fig. 4. Plant collection in Sundarijal, Kathmandu District, 1500 m, on 6 November 2011. Ganga
Datt Bhatt, Ms. Nirmala Phuyal and Ms. Jwala Shrestha.

Fig. 7. Plant collection in Phulchoki, Lalitpur District, 2500 m, on 24 September 2014.
Ms. Rita Chhetri, Keshab Raj Rajbhandari, Ms. Seerjana Maharjan, Dhan Raj Kandel
and Sanjeev Kumar Rai.Fig.8. During backlog specimens management in the National Herbarium, on 27 June

2012. Gaurav Parmar, Ms. Rita Chhetri, Kiran Kumar Pokharel, Keshab Raj Rajbhandari,
Dhan Raj Kandel, Ganga Datt Bhatt, Mitra Lal Pathak and Lila Ram Tharu.

Fig. 5. Plant collection in Solukhumbu, 3600m, on 26 August 1997. Keshab
Raj Rajbhandari with Saussurea obvallata.

National Herbarium (KATH) and Flora of Nepal
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a working basis for botanical works in Nepal
(Rajbhandari & Baral, 2010; Rajbhandari et al.,
2011, 2012, 2015). 41 staff of the Department of
Plant Resources (present as well as retired)
contributed to prepare the Catalogues 1 to 3.
Catalogue of the flowering plants Supplement 1 was
prepared by K. R. Rajbhandari, G. D. Bhatt, Ms. Rita
Chhetri and S. K. Rai. According to the Catalogues
there are 4443 species under 1403 genera and 203

families of flowering plants in the National
Herbarium. A recent count on the flowering plant
species of Nepal (Press et al., 2000; Watson et al.,
2011; Rajbhandari 2014) has listed 5500 species
under 1583 genera and 217 families of flowering
plants from Nepal. It shows that 1057 species (19%)
of the flowering plants of Nepal are still to be
represented in the National Herbarium (Table 2).

Table 2: Number of Nepalese flowering plants recorded in different publications.

(Based on: 1. Annotated checklist of flowering plants of Nepal (Press et al., 2000). 2. Flora of Nepal Volume 3 (Watson et al., 2011). 3.
Orchids of Nepal: Status, threat and conservation (Rajbhandari, 2014).  4. Catalogue of Nepalese flowering plants Part 1 (Rajbhandari
and Baral, 2010). 5. Catalogue of Nepalese flowering plants Part 2 (Rajbhandari et al., 2011). 6. Catalogue of Nepalese flowering plants
Part 3 (Rajbhandari et al., 2012). 7. Catalogue of Nepalese flowering plants Supplement 1 (Rajbhandari et al., 2015)).

S.  

No. 
Family 

Annotated Checklist  

(2000) 

Taxa in KATH 

2015 

Genera Species Genera Species 

1 Acanthaceae 26
1

75
1

30
6

69
6,7

2 Aceraceae 1
1

13
1

1
5

12
5

3 Actinidiaceae 1
1

2
1

1
5

2
5

4 Agavaceae 1
1

3
1

5 Aizoaceae 2
1

2
1

2
5

2
5

6 Alangiaceae 1
1

3
1

1
5

3
5

7 Alismataceae 3
1

4
1

1
4

2
4

8 Amaranthaceae 11
1

23
1

9
6

21
6,7

9 Amaryllidaceae 5
1

13
1

4
4

6
4,7

10 Anacardiaceae 12
1

20
1

10
5

16
5,7

11 Annonaceae 6
2

11
2

7
5

11
5

12 Apocynaceae 16
1

20
1

15
6,7

19
6,7

13 Aquifoliaceae 1
1

9
1

1
5

8
5

14 Araceae 15
1

36
1

14
4

38
4,7

15 Araliaceae 13
1

24
1

13
5

21
5,7

16 Araucariaceae 1
1

1
1

1
4

4
4

17 Aristolochiaceae 2
1

6
1

2
6

3
6

18 Asclepiadaceae 25
1

53
1

18
6,7

34
6,7

19 Balanophoraceae 2
1

4
1

2
6

4
6

20 Balsaminaceae 1
1

49
1

1
5

29
5,7

21 Basellaceae 2
1

2
1

22 Begoniaceae 1
1

18
1

1
5

17
5,7

23 Berberidaceae 3
1

36
1

3
5

33
5,7

24 Betulaceae 2
1

4
1

4
6

8
6

25 Bignoniaceae 9
1

13
1

6
6,7

8
6,7

26 Bombacaceae 1
1

1
1

1
5

1
5

27 Boraginaceae 21
1

53
1

20
6,7

43
6,7

28 Bromeliaceae 1
1

1
1

1
4

1
4

29 Burmanniaceae 1
1

3
1

30 Burseraceae 1
1

1
1

31 Butomaceae 1
1

1
1

1
4

1
4
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32 Buxaceae 2
1

6
1

2
6

5
6,7

33 Cactaceae 2
1

2
1

2
5

3
5

34 Callitrichaceae 1
1

2
1

1
5

1
5

35 Campanulaceae 10
1

50
1

9
6

36
6,7

36 Commelinaceae 9
1

22
1

6
4

18
4

37 Cannabaceae 1
1

1
1

1
6

1
6

38 Cannaceae 1
1

4
1

1
4

1
4

39 Capparaceae 3
2

8
2

2
5

5
5

40 Caprifoliaceae 4
1

27
1

6
5,7

24
5,7

41 Caricaceae 1
1

1
1

1
5

1
5

42 Carlemanniaceae 1
1

1
1

1
5

1
5

43 Caryophyllaceae 16
1

78
1

10
5,7

47
5,7

44 Celastraceae 7
1

26
1

5
5

19
5,7

45 Chenopodiaceae 8
1

16
1

5
6,7

13
6,7

46 Chloranthaceae 1
1

1
1

47 Circaeasteraceae 1
1

1
1

1
5

1
5

48 Cleomaceae 5
2

5
2

3
5

3
5

49 Combretaceae 4
1

12
1

4
5

10
5

50 Commelinaceae 9
1

22
1

8
4,7

22
4,7

51 Compositae 111
1

392
1

102
6,7

310
6,7

52 Convolvulaceae 12
1

41
1

10
6

37
6,7

53 Cordiaceae 2
1

8
1

54 Coriariaceae 1
1

2
1

1
5

2
5

55 Cornaceae 2
1

4
1

2
5

4
5,7

56 Corylaceae 2
1

4
1

57 Crassulaceae 8
2

45
2

6
5

34
5,7

58 Cruciferae 33
2

99
2

25
5

63
5,7

59 Cucurbitaceae 21
1

31
1

21
5,7

28
5,7

60 Cupressaceae 2
1

7
1

2
4

5
4

61 Cycadaceae 1
1

1
1

1
4

2
4

62 Cyperaceae 21
1

192
1

19
4,7

173
4,7

63 Daphniphyllaceae 1
1

1
1

1
6

1
6

64 Datiscaceae 1
1

1
1

65 Diapensiaceae 1
1

1
1

1
6

1
6

66 Dilleniaceae 1
1

4
1

1
5

2
5

67 Dioscoreaceae 1
1

13
1

1
4

13
4

68 Dipsacaceae 4
1

7
1

3
5

4
5

69 Dipterocarpaceae 1
1

1
1

1
5

1
5

70 Droseraceae 1
2

2
2

1
5

1
5

71 Ebenaceae 1
1

5
1

1
6

4
6

72 Elaeagnaceae 2
1

7
1

2
6

5
6

73 Elaeocarpaceae 2
1

8
1

2
5

5
5,7

74 Elatinaceae 2
1

2
1

1
5

1
5

75 Ephedraceae 1
1

4
1

1
4

2
4

76 Flacourtiaceae 6
1

12
1

5
5

7
5

77 Ericaceae 9
1

57
1

9
6

55
6,7

78 Eriocaulaceae 1
1

13
1

1
4

7
4,7

79 Euphorbiaceae 29
1

91
1

28
6

74
6,7

National Herbarium (KATH) and Flora of Nepal



Bul. Dept. Pl. Res. No. 3712

80 Fagaceae 4
1

19
1

4
6

16
6

81 Fumariaceae 4
2

53
2

82 Gentianaceae 17
1

114
1

14
6

71
6,7

83 Geraniaceae 2
1

15
1

2
5

14
5,7

84 Gensneriaceae 12
1

32
1

12
6,7

28
6,7

85 Ginkgoaceae 1
1

1
1

1
4

1
4

86 Gnetaceae 1
1

1
1

1
4

1
4

87 Gramineae 118
1

377
1

118
4,7

334
4,7

88 Grossulariaceae 1
2

7
2

1
5

9
5,7

89 Guttiferae 3
1

18
1

2
5

2
5

90 Haloragaceae 1
1

1
1

91 Hamamelidaceae 1
2

1
2

1
5

1
5

92 Hippocastanaceae 1
1

1
1

1
5

1
5

93 Hippuridaceae 1
1

1
1

1
5

3
5,7

94 Hydrangeaceae 4
2

8
2

4
5

8
5

95 Hydrocharitaceae 5
1

7
1

4
4

4
4

96 Hydrophyllaceae 1
1

1
1

1
6

1
6

97 Hypericaceae   1
5

14
5

98 Hypoxidaceae 2
1

5
1

4
4,7

5
4,7

99 Icacinaceae 1
1

1
1

1
5

1
5

100 Iridaceae 2
1

7
1

2
4

7
4,7

101 Juglandaceae 2
1

2
1

2
6

2
6

102 Juncaceae 2
1

42
1

2
4

41
4,7

103 Juncaginaceae 1
1

2
1

1
4

2
4

104 Labiatae 85
1

142
1

51
6,7

151
6,7

105 Lardizabalaceae 2
1

2
1

2
5

2
5

106 Lauraceae 11
2

45
2

10
6

37
6,7

107 Lecythidaceae 1
1

2
1

1
5

1
5

108 Leeaceae 1
1

7
1

1
5

3
5

109 Leguminosae 88
1

299
1

82
5,7

237
5,7

110 Lemnaceae 3
1

4
1

2
4

2
4

111 Lentibulariaceae 2
1

13
1

3
6

7
6,7

112 Liliaceae 33
1

83
1

30
4,7

90
4,7

113 Linaceae 3
1

4
1

3
5

4
5

114 Loganiaceae 4
1

9
1

4
6,7

8
6,7

115 Loranthaceae 8
1

15
1

8
6

21
6

116 Lythraceae 6
1

15
1

6
5

12
5,7

117 Magnoliaceae 1
2

8
2

4
5

8
5

118 Malpighiaceae 2
1

3
1

2
5

3
5,7

119 Malvaceae 12
1

32
1

15
5

37
5

120 Marantaceae 1
1

1
1

1
4

1
4

121 Melastomataceae 6
1

16
1

4
5

11
5,7

122 Meliaceae 9
1

14
1

9
5

12
5,7

123 Menispermaceae 7
1

13
1

6
5

8
5

124 Molluginaceae 1
1

2
1

2
5

3
5

125 Monotropaceae 2
1

3
1

1
6

2
6

126 Moraceae 5
1

43
1

5
6

38
6,7

127 Morinaceae 2
1

2
1

3
5

3
5
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128 Moringaceae 1
2

1
2

1
5

1
5

129 Musaceae 2
1

2
1

1
4

1
4

130 Myricaceae 1
1

1
1

1
6

1
6

131 Myristicaceae 2
2

2
2

132 Myrsinaceae 4
1

15
1

4
6

13
6,7

133 Myrtaceae 6
1

13
1

4
5

12
5,7

134 Najadaceae 1
1

2
1

1
7

2
7

135 Nyctaginaceae 3
1

5
1

4
6

5
6

136 Nymphaeaceae 2
1

2
1

2
5

5
5,7

137 Ochnaceae 1
1

1
1

1
5

2
5

138 Olacaceae 3
1

3
1

139 Oleaceae 8
1

28
1

7
6

22
6,7

140 Onagraceae 4
1

28
1

5
5

25
5,7

141 Opiliaceae 2
1

2
1

1
5

1
5

142 Orchidaceae 107
3

450
3

82
4,7

291
4,7

143 Orobanchaceae 3
1

8
1

3
6

7
6,7

144 Oxalidaceae 2
1

6
1

3
5

11
5,7

145 Paeoniaceae 1
1

1
1

1
5

1
5

146 Palmae 6
1

11
1

9
4

16
4,7

147 Pandanaceae 1
1

1
1

1
4

2
4

148 Parnassiaceae 1
2

7
2

149 Papaveraceae 5
2

30
2

8
5

64
5,7

150 Passifloraceae 1
1

3
1

1
5

4
5

151 Pedialiaceae 2
1

2
1

2
6

2
6

152 Phrymaceae 1
1

1
1

1
6

1
6

153 Phytolaccaceae 1
1

3
1

1
6

1
6

154 Pinaceae 6
1

11
1

6
4

11
4

155 Piperaceae 2
1

9
1

2
6

8
6

156 Pittosporaceae 1
2

1
2

1
7

1
7

157 Plantaginaceae 1
1

5
1

1
6

3
6,7

158 Plumbaginaceae 2
1

3
1

2
6

2
6

159 Podocarpaceae 1
1

1
1

1
4

1
4

160 Podostemaceae 1
1

1
1

1
6

1
6

161 Polemoniaceae 1
1

1
1

1
6

1
6

162 Polygalaceae 3
1

12
1

2
5

10
5,7

163 Polygonaceae 11
1

77
1

11
6

71
6,7

164 Pontederiaceae 2
1

3
1

2
4

3
4

165 Portulacaceae 2
1

2
1

1
5

3
5,7

166 Potamogetonaceae 1
1

8
1

2
4

10
4,7

167 Primulaceae 6
1

96
1

5
6

75
6,7

168 Proteaceae 2
1

2
1

2
6

2
6

169 Punicaceae 1
1

1
1

1
5

1
5

170 Pyrolaceae 1
1

1
1

171 Ranunculaceae 20
1

166
1

18
5

124
5,7

172 Rhamnaceae 10
1

29
1

10
5,7

25
5,7

173 Rhizophoraceae 1
1

1
1

174 Rosaceae 26
2

156
2

24
5,7

141
5,7

175 Rubiaceae 39
1

110
1

37
5,7

87
5,7
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176 Rutaceae 13
1

32
1

12
5,7

29
5,7

177 Sabiaceae 2
1

7
1

2
5

6
5

178 Salicaceae 2
1

34
1

2
6

26
6,7

179 Sambucaceae 2
1

11
1

2
5

12
5

180 Santalaceae 4
1

7
1

4
6

6
6

181 Sapindaceae 5
1

5
1

4
5

4
5

182 Sapotaceae 2
1

3
1

2
6

2
6

183 Saurauiaceae 1
1

3
1

1
5

3
5

184 Saururaceae 1
1

1
1

1
6

1
6

185 Saxifragaceae 7
2

106
2

7
5

77
5,7

186 Schisandraceae 1
2

3
2

2
5,7

4
5,7

187 Scrophulariaceae 36
1

166
1

35
6,7

145
6,7

188 Simaroubaceae 2
1

3
1

2
5

2
5

189 Solanaceae 16
1

47
1

13
6

42
6,7

190 Sonneratiaceae 1
1

1
1

1
5

1
5

191 Sphenocleaceae 1
1

1
1

1
6

1
6

192 Stachyuraceae 1
1

1
1

1
5

1
5

193 Staphyleaceae 3
1

4
1

2
5

2
5

194 Sterculiaceae 9
1

15
1

6
5

9
5,7

195 Styracaceae 2
1

4
1

2
6

3
6

196 Symplocaceae 1
1

10
1

1
6

9
6

197 Tamaricaceae 2
1

5
1

2
5

4
5,7

198 Taxaceae 1
1

2
1

1
4

2
4

199 Taxodiaceae 1
1

1
1

2
4

2
4

200 Tetracentraceae 1
2

1
2

1
5

1
5

201 Tetramelaceae 1
1

1
1

202 Theaceae 5
1

10
1

3
5

7
5

203 Thymelaeaceae 4
1

7
1

4
6

6
6

204 Tiliaceae 3
1

18
1

4
5

14
5

205 Toricelliaceae 1
1

1
1

1
5

1
5

206 Trapaceae 1
1

1
1

1
5

1
5

207 Typhaceae 1
1

1
1

1
4

2
4

208 Ulmaceae 4
1

11
1

4
6

11
6,7

209 Umbelliferae 44
1

121
1

36
5,7

60
5,7

210 Urticaceae 18
1

63
1

16
6

58
6,7

211 Valerianaceae 3
1

6
1

2
5

4
5,7

212 Verbenaceae 11
1

38
1

6
6

9
6

213 Violaceae 1
1

14
1

1
5

15
5

214 Vitaceae 7
1

29
1

7
5

26
5,7

215 Xyridaceae 1
1

2
1

1
4

1
4

216 Zannichelliaceae 1
1

1
1

1
4

1
4

217 Zingiberaceae 12
1

41
1

10
4

27
4,7

218 Zygophyllaceae 1
1

1
1

1
5

1
5

Total  1583 5500 1403 4443 

On-line flora and on-line digitized herbaria have now
become a common fact. Specimen digitization (i.
e., high resolution image capture and data basing of

collection information) specifically to the Flora of
Nepal is now going on in the National Herbarium.
It was started from 2010. Initially, the Mellon
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foundation supported in establishing this
international-standard digitization programme. This
was the first project that the Andrew W. Mellon
Foundation supported in Asia (Pendry and Watson,
2012). Specimen digitization is to digitize the most
important herbarium specimens of the unique
collections and make the data available to a world-
wide audience via the web. This will enhance access
to the herbarium as a learning resource. The utility
of such digitized herbaria lies in procuring, storing,
retrieval and dissemination of data of herbarium
specimens on – line. It reduces the risk of damage
to herbarium specimens in handling. 5000 specimens
housed in the National Herbarium belonging to 1250
species have been digitized till now. Priority for
digitization was given to the specimens mentioned
in the Catalogues of Nepalese flowering plants parts
1 to 3 and Supplement 1 (Rajbhandari & Baral, 2010;
Rajbhandari et al., 2011, 2012, 2015). The digital
herbaria will be easily accessible with the help of
internet throughout the world. The images are
available through JSTOR.

II. Activities for the flora of Nepal

As early as 1961 when the Department of Medicinal
Plants was established it was planned that the
Department would publish flora of Nepal within five
years. But due to lack of adequate herbarium
specimens, literature and trained manpower related
to the flora in the Department the plan could not
move ahead as desired and it was realized that these
were the pre-requisites required to work for the flora
of Nepal. The Department then planned to achieve
these things, i. e., adequate herbarium specimens,
literature and trained manpower related to the flora.
It was difficult for the Department alone to publish
comprehensive flora of Nepal although it had taken
responsibility to do so (Rajbhandari, 1976). Hence
to materialize the project, flora of Nepal had been
conceived as a collaborative project (Rajbhandari,
2002).

Flora of Nepal is a reflection of its unique geographic
position and altitudinal and climatic variations.
Nepal’s location in the central portion of the
Himalayas places it in the transitional zone between
the eastern and western Himalayas. The Flora of

Nepal not only provides the names of Nepalese
plants but also the much needed baseline data for
environmental and climate change studies,
biodiversity inventories, conservations prioritization,
and the sustainable use of natural resources. The
publication of the Flora of Nepal is a major nation-
building event and a crucial tool in maintaining
Nepal’s fragile habitats (Watson et al., 2011).

It had been realized that for the successful
implementation of the Nepal flora project,
collaboration and active involvement of the
international institution was essential. Such
collaboration was required not only for generating
necessary funds, but also in writing and editing
taxonomic accounts that led to the publication of a
standard and high quality flora. Thus the Flora of
Nepal had been conceived as an international project.
During the period from 1993-2003 many activities
had been taken for the development of the Flora of
Nepal Project by the Department of Plant Resources
(Rajbhandari, 2004). In August 1991 a co-operative
programme of the Department of Plant Resources
and the University of Tokyo for the flora of Nepal
was proposed. In 1994 the University of Tokyo
agreed to work on this project and the agreement
was forwarded to the Department of Plant Resources.
However, the University of Tokyo did not receive
any response for this from the Department of Plant
Resources (Rajbhandari and Ikeda, 2010).

Meetings for flora of Nepal in Kathmandu

Several meetings were arranged in Kathmandu by
the Department of Plant Resources to manage for
the publication of Flora of Nepal (Rajbhandari,
2004). As a result in July 1997, the Nepal Flora
Implementation Project was started under the
Department of Plant Resources to produce
comprehensive account of information on plant
resources of Nepal. In July 1999, a joint project for
preparing Flora of Nepal had been developed with
Nepal Academy of Science and Technology
(formerly Royal Nepal Academy of Science and
Technology, Nepal), the Natural History Museum
(formerly British Museum, Natural History, London,
U. K.), the Royal Botanic Garden Edinburgh (U. K.)
and the University of Tokyo (Japan) as collaborators.

National Herbarium (KATH) and Flora of Nepal
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Editorial meetings of flora of Nepal

The first editorial meeting of the international Nepal
Flora Project was held at the Royal Botanic Garden
Edinburgh (U. K.) in May, 2002 (Watson &
Blackmore, 2003). Members from Nepal, Japan, U.
K. and U. S. A. attended the meeting. The Royal
Botanic Garden Edinburgh (RBGE) agreed to be
organizational headquarter for flora of Nepal. At the
meeting Mark F. Watson of U. K. was nominated as
the RBGE Editor and Shinobu Akiyama as the
Japanese Editor for Flora of Nepal. Later, two
persons from Nepal (Keshab R. Rajbhandari
nominated by DPR and Krishna K. Shrestha
nominated by CDB, T. U.), one from U. K. (Colin
A. Pendry), and one from Japan (Hiroshi Ikeda) were
added to the list of Editors. The meeting also
proposed to publish flora of Nepal in ten volumes
in ten years’ time in the sequence of Englerian system
of plant classification. After the first meeting 2nd (in
2006) and 3rd  (in 2010) meetings were held in
Kathmandu, 4th (in 2012) meeting was held in Tokyo
and 5th (in 2013) meeting in Kathmandu (Watson et
al., 2007; Pendry et al., 2011; Pendry & Watson,
2012, 2014). Recently, the 6th international editorial
meeting held in Kathmandu in March 2015
concluded that the 4th, 7th and 10th volumes of flora
of Nepal, which were being worked out in Japan, U.
K. and Nepal respectively, should be accelerated for
publication. 

Darwin Initiative Project for flora of Nepal

During the initial stage of the Flora of Nepal Project
it felt necessary to understand the status of the
infrastructure, manpower and the resources available
in Nepal, which were required to prepare the flora
of Nepal. For this, the Royal Botanic Garden
Edinburgh (RBGE) decided to start in 2003 the
Darwin Initiative Project of the U. K. to support the
Flora of Nepal (Building Capacity for Plant
Biodiversity, Inventory and Conservation in Nepal).
The Project lasted for three years up to 2006. The
Darwin Project addressed the basic things needed
for flora of Nepal by training Nepali botanists in
Flora writing skills, plant collecting techniques, field
data recording, and herbarium specimen preparation
and management. The staffs of DPR who attended

the three years Darwin Project were Sunil Kumar
Acharya, Ms. Vidya Keshari Manandhar, Ms.
Nirmala Pandey, Rajesh Kumar Uprety and Ms.
Sajan Dahal. Keshab R. Rajbhandari joined as a Co-
ordinator in the Project (Rajbhandari et al., 2004,
2005, 2008; Pendry et al., 2009). As a result of the
Project 158 species of flowering plants, which were
not represented before, were added to the National
Herbarium (Rajbhandari et al., 2008).

Flora of Nepal publication

The complete flora of Nepal will be the first
comprehensive record of all the vascular plants of
Nepal. It includes keys and descriptions to aid
identification, distribution maps to assess rarity and
geographic spread, authoritative scientific names to
promote communication, synonyms to help interpret
previous works and supplementary information such
as ecology, phenology, ethnobotanical uses and
discussion on taxonomic issues (Watson et al., 2011).
The flora of Nepal will account for all the estimated
6000 species of flowering plants, and more than 500
species of ferns and fern allies known to occur in
Nepal.

Volume 3 of the flora of Nepal was published in
2011 by the Royal Botanic Garden Edinburgh
(Watson et al., 2011). In this publication the
international collaborator from Japan is the Society
of Himalayan Botany. Most of the family accounts
in this volume were prepared by its two editors Mark
F. Watson and Colin C. Pendry. Some family
accounts were worked out by the world experts on
respective groups, such as Magnus Liden of Uppsala,
Sweden (Fumariaceae), Paul A. Egan of Dublin,
Ireland (Papaveraceae), Ihsan A. Al-Shehbaz of St.
Louis, U. S. A. (Cruciferae), Hideaki Ohba of Tokyo,
Japan (Crassulaceae), Shinobu Akiyama of Ibaraki,
Japan (Saxifragaceae), Richard J. Gornall of
Leicester, U. K. (Saxifragaceae) and Hiroshi Ikeda
of Tokyo, Japan (Rosaceae). The following staff of
the National Herbarium contributed in this volume:
Puran P. Kurmi (Annonaceae), Ms. Sajan Dahal
(Capparaceae), and Ms. Vidya Manandhar and Ms.
Nirmala Joshi (Rosaceae) and Keshab R.
Rajbhandari (Crassulaceae).
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Conclusion

The current rates of progress in completing the Flora
of Nepal knowledge base is lamentably slow, in fact
too slow to satisfy current demands for data needed
to address the alarming decline in biodiversity
resulting from habitat destruction and climate change
(Watson et al., 2010). Till now only one volume
(Volume 3) of the flora of Nepal has been published.
Therefore, it is felt that there should be a mechanism
to make the publications of Flora of Nepal in a faster
rate. Planning should be made in such a way that all
the remaining nine volumes of the flora of Nepal
would be published soon (possibly by 2020). In the
mean time priority should be given to collect the
remaining 19% species of flowering plants which
are not represented in the National Herbarium. The
objective of the Department of Plant Resources for
the Flora of Nepal Project should be meant not only
for the publications of the flora but also for the
training of its staff (short-term or long-term)
preferably in the international institutions, such as
Royal Botanic Garden Edinburgh in U. K. or the
University of Tokyo in Japan, to make them well
trained and expert taxonomists, who would be able
to identify plants in Nepal.
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Paspalidium geminatum (Forssk.) Stapf (Poaceae),
a new record for Nepal
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ABSTRACT

Paspalidium geminatum (Forssk.) Stapf (Poaceae) is reported as a new record for Nepal.

Key words: New record, Nepal, Paspalidium geminatum.

INTRODUCTION

Paspalidium Stapf belonging to the family Poaceae
is a genus of about 40 species, distributed throughout
the tropics, especially Australia. Two species of
Paspalidium (Paspalidium flavidum (Retz.) A.
Camus and Paspalidium punctatum (Burm.) A.
Camus) are already reported from Nepal (Hara et
al., 1978). While identifying the herbarium
specimens collected from various places of Nepal
and preserved in the National Herbarium and Plant
Laboratories of the Department of Plant Resources
at Godawari, Lalitpur, Nepal (KATH) we found a
specimen of Paspalidium geminatum. This species
is a new record for Nepal, not recorded by Hara et
al. (1978), Press et al. (2000), Bista et al. (2001) and
Rajbhandari (2010). The three species of
Paspalidium can be distinguished by the following
characters.

1a. Spikes shorter than the internodes ..P. flavidum
1b. Spikes longer than the internodes .................. 2
2a. Rhachis of the spikes produced into a sharp

point; upper glume half length of upper lemma
or more ........................................P. punctatum

2b. Rhachis of the spikes not produced into a sharp
point; upper glume nearly as long as the upper
lemma ......................................... P. geminatum

Paspalidium geminatum (Forssk.) Stapf in Prain,
Fl. Trop. Afr. 9: 583 (1920). (Fig. 1).

  Panicum geminatum Forssk., Fl. Aegypt.-Arab. 18
(1775).

Perennial herb, with creeping or floating more or
less spongy rhizomes; culms 10-70 cm high,
prostrate and rooting at the lower nodes. Leaf-blades

Fig. 1. Specimen of Paspalidium geminatum
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7-35 cm long, 3-5 mm wide, flat or folded,
setaceously acuminate. Inflorescence 9 cm long;
racemes 1.5-2 cm long, their rachis narrowly winged,
glabrous or sparsely ciliate. Spikelets ovate, 2.5-3.5
mm long; lower glume truncate, 1 mm long; upper
glume four-fifths the length of the spikelet; lower
floret with a palea, its lemma as long as the spikelet.
Anthers 0.5 mm.
Distribution: Tropical Africa and Asia.
Ecology: Moist place, riverside.
Flowering: November.
Specimen examined: Hetauda, Makwanpur District,
530 m, 1996.11.19, K. R. Rajbhandari 1996100
(KATH).
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Abstract

One species of Senna (Leguminosae), Senna alata is reported as a new addition to the flora of Nepal.
The description and distribution of the species is provided.

Key words: Senna alata, new record, Flora of Nepal.

Introduction

While carrying out the botanical exploration in
Eastern Nepal, the plant sample was collected from
Sal forest of Baraha Chhetra area, Sunsari district,
on 5 Feb, 2015. While identifying the specimen, the
plant was recognized as new to Nepal. The species
has not been reported for Nepal by Hara et al. (1979),
Press et al. (2000) and Catalogue of Nepalese
flowering plants of Nepal (NHPL, 2011).

Description

Senna Mill.
The genus Senna Mill. (Leguminosae) is represented
by 350 species and is distributed throughout the
world (Marazzi et al., 2006). About 80% of the Senna
species are found in the American continent, while
most of the remaining members occur in tropical
Africa, Madagascar and Australia, with only a few
species in south eastern Asia and the Pacific Island

(Irwin & Barneby, 1982). Senna are characterized
by the presence of cylindrical or flattened, irregularly
dehiscent pods and longest filaments without curved
towards the base and seed surfaces usually with
areole. Economically, Senna species are very
important since their bark and oil extract are used
for flavouring purposes and in soaps, candy and
perfumery (Hill, 1952).

1. Senna alata (Linnaeus) Roxburgh, Fl. Ind., ed.
1832. 2: 349. 1832.

Cassia alata Linnaeus, Sp. Pl. 1: 378. 1753.

Shrubs with very thich finely downy branches; 1.5-
3 m tall. Branches greenish, thick and pubes-cent.
Leaves 25-60 cm; stipules persistent, triangular, 6-
10(-15) mm; petiole and rachis with 2 longitudinal
ribs and narrow wings; petiolar glands absent;
petiolules very short or leaflets subsessile; leaflets
6-12(-16) pairs, oblong or obovate-oblong, 6-12 ×
3.5-7.5 cm, thinly leathery, glabrous, base obliquely
truncate, apex obtusely rounded and cuspidate.
Ra-cemes axillary, dense, many flowered, or
sometimes several ra-cemes forming a terminal
panicle, 10-50 cm; peduncles 6-12 cm; bracts
caducous, strobilaceous, oblong to broadly ovate,
2-3 × 1-2 cm, at first enveloping flowers. Flowers
ca. 2.5 cm in diam. Sepals orange-yellow, oblong,
unequal. Petals bright yel-low, tinged with
conspicuous purple veins, ovate-orbicular, 16-24
× 10-15 mm, shortly clawed. Stamens 10, fertile
stamens 7, opening with apical pores, lower 2 with
stout filaments ca. 4 mm and larger anthers, 4 with
filaments ca. 2 mm and smaller anthers, reduced
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stamens 3 or 4. Ovary puberulent, sessile; ovules
many. Legume winged, sharply tetragonal, 10-20 ×
1.5-2 cm, glabrous, with a broad, membranous wing
down middle of each valve; wings 4-8 mm wide,
papery, crenulate. Seeds 50 or more, compressed,
deltoid. 2n = 24, 28.

(The plant description is based on Flora of China 2011,
Flora of British India, 1879 and collected specimen)

The specimen (20711009) is under the process of
deposition at ‘KATH’ Herbarium.

Distribution: Sparse forests, dry slopes or marginal
ground. (Native to tropical America; widely
introduced in the tropics elsewhere).
Nepal: E, 100-200 m, Scattered and naturalized in
tropical Sal forest and open marginal lands.
Reported locality: Altitude: 215 m

Long /Lat: E 870 09.323 N 260 52.266
Coll.No  - 20711009
Flowering: Nov/Dec
Fruiting: January/February
Medicinal use: This plant is used as a laxative. Leaf
juice is very effective for ringworm (Primary ethno-
botanical information)
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Abstract

This paper aims to update the vascular flora of the Parsa Wildlife Reserve, Central Nepal. The study was
carried out on the basis of both primary field visits by random sampling as well as secondary data.
Altogether 370 vascular plant species were documented from the study area belonging to 92 families
and 268 genera. Out of 370 species reported from the study area, 230 species (62.16%) have medicinal
uses. 25 species fodder plants, 20 species were both fodder and medicinally important, seven species
were using mostly for fuel wood and six species as timber value .One species was found endemic, Three
commercially threatened and one was vulnerable.

Key words: Floristic composition, Parsa Wildlife Reserve

Introduction

Nepal is situated between the latitudes 260 22' and
300 27' N and the longitudes 80040’ and 880 12’ E.
About 86 % of the total land area is covered by hills
and high mountains, and the remaining 14 % are
flat lands of Terai. The altitude ranges from 60 m
(Kechana kolan, Jhapa) to 8848 m (Top of the world,
Mt. Everest). The climate is broadly classified into
cold Arctic/Nival (above 3000 m), cold temperate
(2000-3000 m), warm temperate (1500-2000 m),
subtropical (1000-1500m) and tropical (below
1000m) .Nepal is divided into 7 physiographical
regions which occur in the following order from
south to north: Terai, Siwaliks, Mahabharat lekh,
Midhills, Himalayas, Inner Himalayas and The
Tibetan Marginal Mountain Range (Hagen, 1998).

National, regional and specific site based floristic
documentation is the main objective of the
Departmrnt of Plant Resources. Flora of Phulchoki
and Godawari (DPR, 1997), Flora of Rani kunja;
Gokarna forets (DMP, 1967), Flora of Kathmandu
valley (DMP, 1986), Medicinal plants of Nepal
(DMP, 1993), Enumeration of the vascular plants of
west Nepal (DPR, 1994), Flora of Langtang and
cross section vegetation survey; central zone (DMP,
1976), Flora of Mustang (DPR, 2008) are some of
the remarkable floristic study carried out by

Department of Plant Resources. Besides these, some
other personal and instutional attems are also
monument (Hagen, 1998; Majupuria & Kumar 1998;
Press et al 2000; Siwakoti 2006; Baral & Kurmi
2006; Bhuju et al, 2007, Pathak and Chapaign 2014).

The main purpose of this study is to explore the non
botanised area of the Parsa Wildlife Reserve and
update the data of floristic documentation.

Materials and Methods

Study Area

Parsa Wildlife Reserve was established in 1984,
located in the Inner Terai lowlands of south-
central Nepal. It covers an area of 499 km2 in
the Parsa district, Makwanpur,  Bara and Chitwan
Districts and is the largest wildlife reserve in the
country (Majupuria 1998) . In altitude, it ranges from
low land of terai to 950 m asl in the Siwalik Hills.
The typical vegetation of the park
is tropical and subtropical forest types with Shorea
robusta (Sal) forest constituting about 90% of the
vegetation. Pinus roxburghii (Chirpine) grows in
the Churia Hills. Acacia catechu (Khair), Dalbergia
sissoo (Sissoo) and Bombax ceiba (Silk cotton)
trees occur along river side. A total of 720 species
of vascular plants including pteridophytes,
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Gymnosperms and Angiosperms have been recorded
from wetlands and their adjoining ecosystems of
Terai (Siwakoti 2006). There is less known
information on flora of this area. Thus, this study
aims to enumerate and update the vascular flora of
this particular wild life Reserve area.

Materials and Methods

The different study sites were selected randomly all
over the Wildlife Reserve. Within a site, a circled
sampling was carried out in the centre and within
the periphery of 1 km making five different patches
(Fig 2). Field survey was carried out two times during
2013 for the collection of plant specimens from the
study sites and for detail enumeration secondary data
were accumulated from previous literatures and
scrutinized.

Results and Discussion

Altogether 370 vascular plant species were reported
from the random selected sites as mentioned in
sampling method. The plants belongs to 92 families
and 268 genera (Appendix I). Among them, 289
species i.e 78.10 % are angiosperms (227 Dicots and
62 monocots), and 18 i.e 4.86 % of Pteridophytes.
While comparing family wise distribution of
angiosperms (Table 1), Leguminosae was found
dominant with 16.21 % followed by Poaceae 8.10
%, Asteraceae 5.13 % and the other common families
found during the study are Convolvulaceae (3.8 %),
Acanthaceae (3.51 %), Rubiaceae (2.97 %),
Cyperaceae (2.70 %), Labiatae (2.43 %), Malvaceae
and Apocynaceae 2.16 % in each. And among
Pteridophytes, Pteridaceae represented the largest
family with 1.62 % (6 species) followed by
Dryopteridaceae with 3 species. The list of species
with their family, local name, locality, altitudinal
distribution, threat category and uses is provided in
(Appendix I). Out of 370 species reported from the
study area, 230 are of medicinal importance, 25

Fig 1: Map of the Parsa Wildlife Reserve.

(Source:www.nepaltravelandtour.com/www.himalayanfootsteps.com)

Identification of the Specimens

The collected plants were identified in National
Herbarium and Plant Laboratories ( KATH),
Godawari, Lalitpur. Collected samples are deposited

at KATH Herbarium. The nomenclature was
followed by Thapa (2002) for Pteridophytes and
Press et. al, (2000 and updated online version) for
Angiosperms. The medicinal uses of plants were
collected from local communities during field visit
and from different literatures DPR (2007),
Manandhar (2002); Baral and Kurmi, (2006).

Fig 2: Sampling method (design) at the study area.

Mitra Lal Pathak et al.
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S.N. Family 
Total Number 

of species 

Percentage 

(%) 

1 Leguminosae  60 16.21 

2 Poaceae 30 8.10 

3 Asteraceae 19 5.13 

4 Convolvulaceae 14 3.80 

5 Acanthaceae 13 3.51 

6 Rubiaceae 11 2.97 

7 Cyperaceae 10 2.70 

8 Labiatae 9 2.43 

9 Malvaceae 8 2.16 

10 Apocynaceae 8 2.16 

species are found fodder plants, twenty species have
multiple uses, seven species were found using mostly
for fuel wood and six species as high value timber
(Appendix I). Endemic species Hypericum
cordifolium, commercially threatened Acacia
catechu, vulnerable Dalbergia latifolia and three
species viz. Shorea robusta, Pinus roxburghii and
Dalbergia latifolia listed  as threatened in IUCN Red
list (2006) were also  found in the study area. One
of the utmost finding of this research is the addition
of number of vascular plants in previous list (Bhuju
et al 2007). While comparing with Nepal Bio-
diversity Resource book (Bhuju et .al 2007), seventy
two vascular plants (54 dicots, 5 monocots and 13
fern species) are added in the list of flora of Parsa
Wildlife Reserve. This study also reveals that the
area has immense potential  for medicinally
important plants (Appendix I).

Table 1: Largest ten families reported from the study area.

Graph showing number of species of larger families.

Line graph showing Number of species vs. their habit

Conclusion

From this study it can be concluded that the Parsa
Wildlife Region is a potential site for floristic
composition. The terai (Parsa Wildilife Reserve)
region is rich but less botanized area because in this
study we have focused only for flowering and
fruiting species on this particular season. But further
emphasis should be given to explore the whole area
extensively at differnt seasons. Besides the inventory
of the tropical seasonal plants, this study reveals that
the PWR is most favorable for legumes plants and
some other families like Asteraceae, Labiatae and
so on. Additionally, this gives the appropriate ideas
for botanical exploration in terai region and family
based plant collection. Many plant species were left
unrecorded hence need further extensive study to
document more tropical plants.
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Appendix I: Plants enumerated from Parsa Wildlife Reserve.  

S.No

.

Scientific Name Local Name Family Altitudinal  

Distribution (m) 

Habit Uses 

Pteridophytes

1 Adiantum philippense  L.  Adiantaceae 60- 2400, WCE Herb  

2 Athyrium pectinatum 

(Wall.ex.Mett.)T. Moore 

Woodsiaceae 800-3200, WCE Herb  

3 Cheilanthes bicolor (Robx. In 

Griff.)Griff. ex Fras.-jenk 
Rani sinki Pteridaceae 200-2200, WCE Herb M 

4 Colysis elliptica (Thunb.) Ching Polypodiaceae WCE, 550 Herb  

5 Diplazium esculentum (Retz.)Sw.  Woodsiaceae 60-1700, WCE Herb M 

6 Dryopteris cochleata (Ham.ex 

D.Don) 

Danthe Niuro Dryopteridaceae 500-1800 WCE Herb M 

7 Lygodium japonicum (Thunb. in A. 

Murray)  

Janai lahara Schizaeceae 60-3850, WCE Herb M 

8 Lygopodium flexuosum (L.) Sw. Lycopodiaceae 60-2400, WCE Herb  

9 Onychium siliculosum (Desv.) 

C.Chr. 

Seto sinki Pteridaceae 200-2200,WCE Herb M 

10 Pityrogramma calomelanos (L.) Pteridaceae 70-2000, WCE Herb  

11 Polystichum lentum (D.Don)T. 

Moore 

Dryopteridaceae 500-2500, WCE Herb  

12 Pteridium revolutum (Bl.) Nakai, Pteridaceae 800-3400,WCE Herb M 

13 Pteris biaurita L. Hade Unyu Pteridaceae 70-2000, WCE Herb  

14 Pteris vittata L.  Pteridaceae 60-2100,WCE Herb  

15 Selaginella bryopteris (L.) Bak. Selaginellaceae 400-1700, WCE Herb  

16 Sphenomeris chinensis (L.) Maxon Lindsaeaceae 200-2000, WCE Herb  

17 Tectaria coadunata (Wall.ex.J.Sm.) 

C. chr. 
Kalo Unyu Dryopteridaceae 150-2200, WCE Herb  

18 Thelypteris jaculosa (Christ) 

Panighari 

Thelypteridaceae 200-1400, C Herb  

Gymonsperms     

19 Pinus roxburghii  l. Khote Salla Pinaceae   WCE, 800-1700  Tree IUCN 

Monocotyledons    

20 Abrus precatorius L. Rati gedi Leguminosae WE, 300-1100 Shrub M 

21 Abrus pulchellus Wall. ex Thwaites Leguminosae WCE, 200-1300 Shrub  

22 Abutilon indicum   (L.) Sweet Atibalaa Malvaceae WCE, 200-1200 Shrub M 

23 Acacia catechu  (L. f.) Willd. Khair Leguminosae WCE, 200-1400 Tree M 

24 Acacia rugata (Lam.) Voigt Leguminosae WC, 400-800 Shrub  

25 Achyranthes aspera L.    Dattiwan Amaranthaceae WCE, 100-2900  Herb  

26 Achyranthes bidentata Blume Dattiwan Amaranthaceae CE, 1200-2100 Herb M 

27 Acmella calva (DC.)Jansen Marethi Asteraceae WCE, 100-1500 Herb M 

28 Aeginetia indica L. Orobanchaceae WCE, 600-1700 Herb M 

29 Aegle marmelos  (L.) Correa Bel Rutaceae WCE, 100-1100 Tree M/R 

30 Aerides multiflora Roxb. Orchidaceae CE, 200-1100 Herb  

31 Aerides odorata  Lour. Orchidaceae CE, 200-1200 Herb  

32 Ageratum conyzoides  L. Gandhejhar Asteraceae WCE, 200-2000 Herb M 

33 Albizia gamblei Prain Shiris Leguminosae CE, 400-700 Tree M 

34 Albizia lucidior (Steud.) I.C. 

Nielsen. 
Leguminosae CE, 200-1000 Tree M 

35 Albizia procera (Roxb.) Benth. Leguminosae CE, 300-1100 Tree M 

36 Alstonia scholaris (L.) R. Br. Apocynaceae CE, 100-300 Tree M 

37 Alternanthera sessilis (L.) DC.    Amaranthaceae WCE, 200-1200 Herb M 

38 Alysicarpus vaginalis (L.) DC. Leguminosae WCE, 200-1200 Herb M 

39 Amaranthus spinosus L.    Lude Amaranthaceae WCE, 150-1200 Herb M 

40 Amaranthus viridis L. Amaranthaceae CE, 150-1200 Herb M 

41 Ampelocissus latifolia  (Roxb. ) 

Planch. 

Vitaceae CE, 300-1600 climber M 

Floristic composition of Parsa Wildlife...
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42 Anaphalis adnata Wall. ex DC. Bukiphul Asteraceae WCE, 800-3200 Herb M 

43 Andrographis paniculata (Burm. f.) 

Wall. ex Nees 

 Acanthaceae WC, 100-500 Herb M 

44 Anisomeles  indica (L.) Kuntze  Labiatae WCE, 200-2400 Herb M 

45 Annona reticulata L.  Ram phal Annonaceae WCE, 100-600 Tree M 

46 Anogeissus latifolius (Roxb. ex 

DC.) Bedd. 

Combretaceae WCE, 450-1200 Tree M 

47 Anthocephalus chinensis (Lam.) A. 

Rich. ex Walp. 

Rubiaceae CE, 290-1800 Tree M 

48 Antidesma acidum Retz. Euphorbiaceae CE, 150-1200 Tree M 

49 Apluda mutica L. Poaceae WCE, 800-2500 Herb  

50 Arachne cordifolia (Decne.) Hurus.  Euphorbiaceae WCE, 1200-2100 Shrub M 

51 Arachnis cathcartii (Lindl.) J.J. Sm. Orchidaceae E Herb  

52 Ardisia solanacea Roxb. Myrsinaceae WCE, 200-1100 Shrub or 

Tree 

M

53 Argemone mexicana L. Thakal,Satya 

naasi 

Papaveraceae WCE, 150-1400 Herb M 

54 Argyreia argentea var. venusta  

(Choisy) C.B. Clarke 

Convolvulaceae WE, 610-2400 Climbing 

Shrub 

 

55 Argyreia hookeri C. B. Clarke Convolvulaceae CE, 800-2300 Shrub  

56 Artemisia indica Willd. Titepati Asteraceae CE, 300-2400 Herb M 

57 Asparagus racemosus Willd. Kurilo/Sataw

ari 

Asparagaceae CE, 600-2100  Climber M 

58 Asystasia macrocarpa Nees in Wall. Acanthaceae CE, 300-2100 Shrub  

59 Atylosia scarabaeoides (L.) Benth. Leguminosae WCE, 400-1200 Climber  

60 Atylosia volubilis (Blanco) Gamble Leguminosae WC, 200-1000 Climber  

61 Azadirachta indica   A. Juss. Meliaceae WCE, 100-900 Tree M 

62 Barleria cristata L. Bajradanti Acanthaceae WCE, 200-2000 Shrub M 

63 Barleria strigosa Willd. Bajradanti Acanthaceae WCE, 300-600 Shrub M 

64 Basella alba L. Basellaceae CE, 200-500 Climber M 

65 Bauhinia malabarica  Roxb. Leguminosae WCE, 200-650 Tree M 

66 Bauhinia purpurea L. Koiralo Leguminosae WCE, 300-1600 Tree M 

67 Bauhinia vahlii Wight & Arn. Leguminosae WCE, 200-1300 Shrub M 

68 Bauhinia variegata L. Tanki Leguminosae WCE, 150-1900 Tree M 

69 Bidens pilosa L. Kalo Kuro Asteraceae WCE, 700-2100 Herb M 

70 Bischofia javanica Blume Staphyleaceae WCE, 150-1200 Tree M 

71 Boehmeria platiphylla D. Don Urticaceae WCE, 800-2700 Herb  

72 Boerhavia diffusa L. Nyctaginaceae WCE, 300-1200 Herb M 

73 Bombax ceiba L. Simal Bombacaceae CE, 200-900 Tree M/T 

74 Brachiaria ramosa (L.) Stapf Poaceae CE, 200-1800 Herb  

75 Bridelia retusa (L.) Spreng. Gayo Euphorbiaceae WCE, 150-1200 Shrub or 

Tree 

f

76 Bridelia stipularis (L.) Blume Euphorbiaceae WCE, 150-200 Climbing 

shrub 

f

77 Butea monosperma (Lam.) Kuntze Palans Leguminosae WCE, 150-1200 Tree M 

78 Caesalpinia bonduc (L.) Roxb. Leguminosae CE, 400-500 Climber M 

79 Caesalpinia cucullata Roxb. Leguminosae WCE, 150-1800 Climber  

80 Caesalpinia decapetala  (Roth) 

Alston 

Leguminosae WCE, 1000-2200 Shrub or 

Climber 

M

81 Caesulia axillaris Roxb. Asteraceae WCE, 150-1500 Herb M 

82 Calamus acanthospathus Griff.  Bet Palmae CE, 400-1500 Shrub NTFP 

83 Callicarpa arborea Roxb. Verbenaceae WCE, 200-2000 Tree M 

84 Callicarpa macrophylla   Vahl. Verbenaceae WCE, 300-1500 Tree M 

85 Calotropis gigantea (L.) Dryand Aank Asclepiadaceae WCE, 100-1000 shrub M 

86 Calotropis procera (Aiton) Dryand Asclepiadaceae C, 170-600 Shrub or 

Tree 

M

87 Cannabis sativa subsp. indica 

(Lam.) Small & Cronquist 

Ganja Cannabaceae WCE, 200-2700 Herb M 
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88 Capillipedium assimile (Steudel) A. 

Camus 

 Poaceae WCE, 600-2100 Herb  

89 Cardiospermum halicacabum L. Sapindaceae WCE, 900-1500 Herb M 

90 Careya arborea  Roxb. Lecithydaceae CE, 200-600 Tree M 

91 Carissa carandas L. Apocynaceae C, 100-170 Shrub M 

92 Caryopteris bicolor (Roxb, ex 

Hadrwicke) Mabberly 

 Verbenaceae CE, 400-2100 Shrub M 

93 Cassia fistula L. Rudraksha Leguminosae WCE, 150-1400 Tree 

94 Celastrus paniculatus Willd. Celastraceae CE, 150-300 Shrub M 

95 Celtis tetrandra  roxb.  Ulmaceae WCE, 700-2800 Tree M 

96 Cerastium glomeratum Thuill.  Caryophyllaceae WC, 1500-3800 Herb M 

97 Chenopodium ambrosioides L. Chenopodiaceae CE, 300-2600 Herb M 

98 Chlorophytum arundinaceum Baker Liliaceae CE, 500-1200 Herb M 

99 Chlorophytum nepalense (Lindl.) Liliaceae WCE, 1400-2500 Herb M 

100 ��������	
� ������� (L.) R. 

M. King & H. Rob. 

Banmara  Asteraceae CE, 400-1500 Herb Briket 

and bio 

fuels 

101 Chrysopogon gryllus (L.) Trin. Poaceae WCE, 800-2900 Herb  

102 Cissus javana DC. Vitaceae CE, 300-1200 shrub M 

103 Citrullus colocynthis  Sahrad Cucurbitaceae C, 450 Climber  

104 Citrullus lanatus (Thunb.) Matsum Cucurbitaceae C, 450 Climber 

?

M

105 Clematis buchananiana DC. Junge Lahara Ranunculaceae CE, 1800-3300 Climber M 

106 Cleome gynandra L. Capparaceae E, 300 Herb M 

107 Cleome speciosa Raf. Capparaceae CE, 750-1800 Herb  

108 Cleome viscosa L. Capparaceae CE, 200-750 Herb M 

109 Clerodendrum indicum (l.) Kuntze Verbenaceae WCE, 200-1400 Shrub M 

110 Clerodendrum viscosum Vent. Verbenaceae WCE, 100-1500 Shrub M 

111 Coccinia grandis (L.) Voigt Cucurbitaceae WCE, 200-900 Climber M 

112 Coix lachryma jobi  L.   Poaceae WCE, 900-2100 Herb M 

113 Colebrookea oppositifolia Sm. Dhusure Labiatae WCE, 250-1700 Shrub  

114 Combretum roxburghii Spreng. Kali lahara Combretaceae WCE, 200-600 Shrub M 

115 Conyza canadensis (L.) Cronquist  Asteraceae WCE, 450-2500 Herb  

116 Conyza leucantha (D. Don) Ludlow 

& P. H. Raven    

 Asteraceae WCE, 700-1200 Herb  

117 Corchorus aestuansI L.  Tiliaceae CE, 400-900 Herb M 

118 Costus speciosus (J. Konig) Sm. Zingiberaceae WCE, 400-700 Herb M 

119 Craniotome furcata (Link) Kuntze Batule silam Labiatae WCE, 900-2400 Herb M 

120 Crotalaria alata Buch. –Ham. ex 

Benth. 
Putali phul Leguminosae WCE, 300-1400 Shrub M 

121 Crotalaria albida  Heyne ex Roth Leguminosae WCE, 450-2200 Herb M 

122 Crotalaria calycina  Schrank Leguminosae CE, 600-1200 Herb  

123 Crotalaria acicularis Buch. –Ham. 

ex Benth. 

bhedi phul Leguminosae WCE, 500-600 Shrub  

124 Crotalaria pallida Aiton  Leguminosae CE, 200-1370 Herb or 

Shrub 

M

125 Crotalaria prostrata  Rottb. ex 

Willd 

Leguminosae WCE, 500-2000 Herb M 

126 Crotalaria spectabilis Roth Leguminosae CE, 200 Shrub M 

127 Crotalaria tetragona  Andrews Leguminosae WCE, 200-1700 Shrub  

128 Croton bonplandianus Baill. Euphorbiaceae CE, 100-400 Herb  

129 Croton roxburghii N.P. Balakr. Euphorbiaceae CE, 300-760 Tree M 

130 Cryptolepis buchananii Schult. in 

Roem. & schult.  

Asclepiadaceae WCE, 250-1500 Climber M 

131 Cucumis melo L.   Cucurbitaceae WC, 200-800 Climber Escaped 

132 Curculigo orchioides Gaertn. Kalo musli Hypoxidaceae CE, 500 Herb M 

133 Curcuma angustifolia  Roxb. Zingiberaceae WCE, 1000-1500 Herb M 

134 Cuscuta reflexa Roxb. Aakash beli Convolvulaceae WCE, 1100-3100 Climber M 
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135 Cynodon dactylon  (L.) Pers. Dubo Poaceae WCE, 100-3000 Herb M 

136 Cynoglossum lanceolatum Forssk. Boraginaceae WCE, 150-3200 Herb  

137 Cyperus compressus L. Mothe Cyperaceae CE, 600-1200 Herb M 

138 Cyperus difformis L. Cyperaceae WE, 100-2700 Herb  

139 Cyperus digitatus Roxb. Cyperaceae W, 1100 Herb  

140 Cyperus distans L.f. Cyperaceae WCE, 600-1100 Herb M 

141 Cyperus iria L. Cyperaceae WCE, 200-1800 Herb M 

142 Cyperus niveus Retz. Cyperaceae WC, 600-2900 Herb  

143 Cyrtococcum accrescens (Trin.) 

Stapf 

 Poaceae CE, 700-1400 Herb  

144 Dactyloctenium aegypticum  (L.) P. 

Beauv 

Poaceae CE, 200-900 Herb M 

145 Dalbergia latifolia  Roxb. Satisal Leguminosae WCE, 300-1000 Tree T/IUCN

/V 

146 Dalbergia sissoo  Roxb. ex DC. Sissoo Leguminosae WCE, 200-1400 Tree T 

147 Dalbergia volubilis Roxb. Leguminosae C, 300-350 Tree M 

148 Datura metel L. Dhaturo Solanaceae WCE, 300-1200 Shrub M 

149 Dendrocalamus strictus (Roxb.) 

Nees 
Bans Poaceae CE, 100 Shrub Vf/Con. 

material 

150 Dendrophthoe falcata   (L.f) Etting. Ajairu Loranthaceae WCE, 150-900 Parasitic 

Shrub 

M

151 Desmodium heterocarpon (L.) DC. Leguminosae WCE, 400-1700 Shrub M/f 

152 Desmodium laxiflorum DC. Leguminosae WCE, 600-1000 Shrub f 

153 Desmodium microphyllum 

(Thumb.)Dc. 

Leguminosae WCE, 1800-2300 Herb M/f 

154 Desmodium multiflorum DC. Leguminosae WCE, 1800-2600 Shrub M/f 

155 Desmodium oojeinense  (Roxb.) 

Ohashi 

Sadhan Leguminosae C,200-1300 Tree f/to 

make 

Utensils 

156 Dendrolobium triangulare 
(Retz.)Schindl.  

 Leguminosae CE, 100-200 Shrub  

157 Desmodium triflorum (L.) DC.  Leguminosae WCE, 600-2300 Herb M 

158 Desmodium velutinum (Willd.) DC. Leguminosae CE, 300-1500 Shrub  

159 Desmostachya bipinnata (L.) Stapf  Poaceae C, 100-500 Herb M 

160 Dicliptera bupleuroides Nees   Acanthaceae WCE, 500-2000 Herb  

161 Digitaria abludens (Roem. & 

Schult.) Veldkamp 

Poaceae WC, 700-2000 Herb  

162 Digitaria ciliaris (Retz.) Koeler Poaceae CE, 600-1500 Herb  

163 Digitaria violascens Link Poaceae CE, 1200-1800 Herb  

164 Dillenia pentagyna  Roxb. Tatari Dilleniaceae CE, 150-1500 Tree M/f 

165 Dioscorea bulbifera L. Dioscoreaceae WCE, 150-2100 Climber M 

166 Dioscorea deltoidea Wall. ex 

Griseb.  

Bhyakur Dioscoreaceae WCE, 450-3100 Climber M 

167 Dioscorea pentaphylla  L. Dioscoreaceae CE, 600-1500 Climber M 

168 Dolichos staintonii  H. Ohashi & 

Tateishi.

Leguminosae C, 1000-3000 Climber Escaped 

169 Duabanga grandiflora (Roxb. ex 

DC.) Walp.)  

Lampate Sonneratiaceae CE, 250-1100 Tree f 

170 Dysoxylum   binectariferum (Roxb.) 

Hook.f. ex Bedd. 

 Meliaceae WCE, 300-500 Tree  

171 Echinacanthus attenuatus (Wall. ex 

Nees) Nees.    

 Acanthaceae CE, 200-1200 H or S  

172 Echinochloa colona (L.) Link Poaceae WCE, 600-2400 Herb M 

173 Eclipta prostrata (L.) L. Bhringi jhar Asteraceae WCE, 200-1200 Herb M 

174 Ehretia laevis Roxb. Cordiaceae WCE, 150-1100 Tree  

175 Elephantopus scaber L. Bhede kuro Asteraceae WCE, 200-1500 Herb M 

176 Emilia sonchifolia (L.) DC.  Asteraceae WCE, 500-1700 Herb M 

177 Eragrostis nigra Nees ex Steud Poaceae WCE, 900-3000 Herb  
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178 Eragrostis tremula (Lam.) Hochst. 

ex Steud.  

Poaceae CE, 500-900 Herb  

179 Eragrostis unioloides (Retz.) Nees 

ex Steud. 

Poaceae WCE, 300-2200 Herb  

180 Eranthemum pulchellum Andrews    Acanthaceae WCE, 200-1200 H or S  

181 Erythrina stricta Roxb. Phaledo Leguminosae C, 900-1200 Tree M/f 

182 Eulaliopsis binata (Retz.) C. E. 

Hubb. 

Poaceae WCE, 150-2600 Herb  

183 Euphorbia hirta  L. Euphorbiaceae WCE, 150-1500 Herb  

184 Euphorbia prostrata Aiton Kanike 

ghaaans 

Euphorbiaceae WE, 300-1400 Herb M 

185 Ficus benghalensis   L. Bar Moraceae WCE, 500-1200 Tree R 

186 Ficus hispida   L.f. Tote Moraceae WCE, 400-1100 Tree f 

187 Ficus racemosa  L. Dumri Moraceae WCE, 200-800 Tree f 

188 Ficus religiousa Pipal Moraceae WCE, 100-1200 Tree  

189 Ficus semicordata   Buch.-Ham. ex 

Sm. 

Khaniyo Moraceae WCE, 200-1700 Tree f 

190 Fimbristylis dichotoma (L.) Vahl Cyperaceae CE, 100-1800 Herb M 

191 Fimbristylis falcata (Vahl) Kunth Cyperaceae C, 200-500 Herb M 

192 Flacourtia indica (Burm.f.) Merr. 

Brutelle 

 Flacourtiaceae WCE, 300-600 Tree or 

shrub 

M

193 Flemingia macrophylla   (Willd.) 

Merr. 

Bhatmaase Leguminosae WCE, 700-1700 Shrub M 

194 Flemingia strobilifera (L.) W. T. 

Aiton 

Leguminosae WCE, 300-2300 Shrub M 

195 Garuga pinnata Roxb. Dabdabe Burseraace WCE, 300-1200 Tree f 

196 Gmelina arborea  Roxb. Verbenaceae WCE, 200-1100 Tree  

197 Gomphrena celosioides Mart. ? Amaranthaceae E, 100-400 Herb  

198 Grewia disperma Rottb. Tiliaceae WCE, 300-1100 Tree  

199 Grewia helicterifolia  Wall. ex G. 

don 
Tiliaceae WC, 150-1500 Shrub M 

200 Grewia sclerophylla  Roxb. ex G. 

Don 

Tiliaceae C, 500-1100 Shrub M 

201 Grewia subinaequalis DC. Tiliaceae WC, 400-1500 Tree M 

202 Haldina cordifolia (Wild. ex. 

Roxb.) Benth. & Hook.f.ex. Brandis 

Karma Rubiaceae WCE, 150-800 Tree T/f 

203 Hedychium coccineum  Buch.-Ham. 

ex Sm.  

Zingiberaceae CE, 150-1400 Herb O 

204 Hedychium spicatum Sm. var. 

trilobum (Roscoe) Wall. 

Pankhaphool Zingiberaceae C, 1000-1600 Herb O 

205 Heliotropium indicum L. Boraginaceae CE, 100-500 Herb M 

206 Heliotropium strigosum subsp. 

brevifolium (Wall.) Kazmi 
Boraginaceae WCE, 100-1400 Herb M 

207 Hibiscus mutabilis L. Malvaceae CE,200-1200 Tree O 

208 Cissampelos pareira var. hirsuta  Batulpate Menispermaceae WCE, 150-2200 Climber M 

209 Holarrhena pubescens (Buch.-

Ham.) Wall ex G. Don 

Indrajau Apocynaceae WCE, 100-1500 Shrub or 

Tree 

M/f 

210 Hygrophila auriculata (Schumach.) 

Heine,   

Taal 

Makhana 

Acanthaceae WCE, 200-700 Herb M 

211 Hymenodictyon excelsum (Roxb.) 

Wall. 

Laati Karam Rubiaceae CE, 150-300 Tree M/f 

212 *Hypericum cordifolium Choisy in 

Dc. 

Khareto Hypericaceae C, 900-1900 Shrub M 

213 Hyptis suaveolens (L.) Poit. Thulo mirre Labiatae CE, 150-1000 Herb M 

214 Ichnocarpus frutescens (L.) R. Br. Apocynaceae WCE, 150-900 Climber M 

215 Indigofera pulchella Roxb. Leguminosae WC, 300-1700 Shrub M 

216 Inula cappa (Buch.-Ham. ex D. 

Don) DC. 
Gai tihare Asteraceae WCE, 150-2500 Herb  
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217 Ipomoea aquatica Forssk.  Convolvulaceae WE, 200-300 Shrub M 

218 Ipomoea muricata (L.) Jacq. Lahare Sag Convolvulaceae WC, 900-1400 Shrub M 

219 Ipomoea quamoclit L. Convolvulaceae WCE, 460-1300 Climber M 

220 Jatropha curcas L.  Euphorbiaceae WCE, 500-1200 Shrub or 

Tree 

M

221 Jatropha gossypifolia L.  Euphorbiaceae CE, 600 Shrub M 

222 Justicia adhatoda L. Asuro Acanthaceae WCE, 500-1600 Shrub M 

223 Justicia diffusa willd.  Acanthaceae WCE, 700-2500 Herb M 

224 Ficus benjamina L. Swami Moraceae WCE, 100- 1300 Tree R 

225 Gossypium herbacium L.  Malvaceae WCE 100-1000 Shrub NTFP 

226 Kyllinga nemoralis (J.R. Forst. & G. 

Forst.) Dandy ex Hutch. & Dalziel 

Cyperaceae CE, 400-1200 Herb  

227 Lablab purpureus (L.) Sweet Raaj simi Leguminosae CE, 1000-2000 Climber V, 

escaped 

228 Lagerstroemia parviflora Roxb. Budho dhairo Lythraceae WCE, 200-800 Tree Fu 

229 Lantana camara L. Verbenaceae WCE, 400-1300 Shrub Hedge 

230 Leea compactiflora  Kurz Leeaceae CE, 300 Shrub or 

Tree 

 

231 Leea crispa Royen ex L. Leeaceae WCE, 400-900 Shrub M 

232 Leea macrophylla Roxb. ex Hornem Leeaceae C, 1200-1700 shrub M 

233 Leonotis nepetaefolia (L.) Aiton Udus mara Labiatae WE, 200-600 Herb M 

234 Leonurus japonicas Houtt. Labiatae CE, 200-2000 Herb M 

235 Lepidagathis incurva Buch.Ham.ex 

D.Don  

 Acanthaceae WC, 300-700 Shrub M 

236 Leucas cephalotes (Roth) Spreng. Labiatae WE, 150-2400 Herb M 

237 Lindernia anagallis  (Burm, f. ) 

Pennell 

 Scrophulariaceae WCE, 300-1400 Herb M 

238 Lindernia crustacea (L.) F. Muell. Scrophulariaceae WCE, 250-1800 Herb  

239 Lindernia ruellioides (Colsm.) 

Pennell  

Scrophulariaceae CE, 200-1500 Herb M 

240 Ludwigia octovalvis (Jacq.) P. H. 

Raven 

Onagraceae WCE, 200-900 Herb M 

241 Macaranga denticulata (Blume) 

Mǜll. Arg.  
Euphorbiaceae CE, 200-1400 Tree M 

242 Madhuca longifolia  (J. Konig) J. 

Macbr. 

Mahuwa Sapotaceae C, 150-600 Tree f 

243 Maesa chisia Buch.-Ham. ex D.Don Bilauni Myrsinaceae WCE, 1200 -2600 Tree f 

244 Maesa macrophylla (Wall.)A.Dc.  Myrsinaceae CE, 500-1800 Shrub f 

245 Mallotus philippensis (Lam.) Mǜll. 
Arg. 

Malleto Euphorbiaceae WE, 150-1800 Tree f 

246 Merremia emarginata (Burm. f.) 

Hallier f. 

Convolvulaceae CE, 200-500 Climber M 

247 Merremia hederacea  (Burm. f.) 

Hallier f. 

Convolvulaceae CE, 200-500 Climber  

248 Mikania micrantha Kunth Lahare 

Banmara 

Asteraceae CE, 100-1200 Climber  

249 Millettia extensa (DC) Benth. ex 

Baker  

Gaujo Leguminosae CE, 200-1000 Climber M 

250 Millettia pachycarpa Benth. Kurkus Leguminosae CE, 200-1000 Climber M 

251 Millettia fruticosa (DC.) Benth. ex 

Baker 

Leguminosae CE, 300-1000 Climber M 

252 Mimosa pudica  L. Lajjabati Leguminosae CE, 200-1200 Shrub M 

253 Mimosa rubicaulis subsp. 

himalayana (Gamble) H. Ohashi 

Leguminosae WCE, 300-1900 Tree  

254 Mitragyna parvifolia (Roxb.) Korth. Sano haledo Rubiaceae WCE, 150-200 Tree M 

255 Momordica balsamina L. Cucurbitaceae CW, 600 Climber M 

256 Monochoria vaginalis (Burm, f.) C. 

Presl 

Pontederiaceae WCE, 200-1800 Herb M 
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257 Mucuna pruriens  (L.) DC. Kauso Leguminosae WCE, 150-1200 Climber M 

258 Mukia maderaspatana (L.) Roem. Cucurbitaceae CE, 200-1200 Climber M 

259 Murdannia nudiflora (L.) Brenan Kaane jhar Commelinaceae WCE, 200-1500 Herb M 

260 Murraya koenigii (L.) Spreng. Mitho Nim Rutaceae WCE, 150-1450 Shrub M 

261 Myrsine semiserrata Wall. Myrsinaceae WCE, 1200-2700 Shrub or 

Tree 

f

262 Neyrandia reynaudiana (Kunth) 

Keng. ex. A. S. Hitche 

 Poaceae CE, 400-900 Herb  

263 Nyctanthes arbor-tristis L.   Parijat Oleaceae WCE, 200-1200 Tree M 

264 Oplismenus burmannii  (Retz.) P. 

Beauv. 

Poaceae CE, 200-1800 Herb  

265 Oplismenus compositus (L.) 

Beauvois    

 Poaceae CE, 300-2800 Herb  

266 Oroxylum indicum (L.) Kurz Tatelo Bignoniaceae WCE, 400-1400 Tree M 

267 Osbeckia nepalensis  Hook. Seto Chulsi Melastomataceae CE, 450-2300 Shrub M 

268 Oxalis corniculata L. Chari amilo Oxalidaceae WCE, 300-2900 Herb M 

269 Oxyspora paniculata   (D.Don) Dc.  Melastomataceae CE, 1100-2300 Shrub  

270 Panicum notatum  Retz. Poaceae CE, 500-1200 Herb  

271 Paspalidium flavidum  (Retz.) A. 

Camus 

Poaceae C, 100-900 Herb  

272 Pavetta tomentosa Roxb. ex smith Rubiaceae CE, 200-400 Tree or 

Shrub 

 

273 Peristylus goodyeroides (Don). 

Lindl.

Orchidaceae CE, 500-1500 Herb  

274 Perotis hordeiformis Nees ex Hook. 

& Arn. 

Poaceae WCE, 300-1000 Herb  

275 Persicaria barbata (L.) H. Hara Polygonaceae WCE, 200-1100 Herb M 

276 Persicaria glabra (Willd.) 

M.Gomes 

 Polygonaceae WC, 200-800 Herb M 

277 Persicaria posumbu (Buch.- 

Ham.ex D.Don) 

Seto pire Polygonaceae CE, 200-2000 Herb M 

278 Persicaria pubescens (Blume) H. 

Hara 

Lato pire Polygonaceae C, 500 Herb  

279 Phoenix humilis Royle ex Becc. & 

Hook. f.  

Thakal Arecaceae WCE, 150-900 Shrub  

280 Phoenix sylvestris    Tadi Arecaceae WC, 150-1500 Tree  

281 Pholidota grifirhiii Hook.f. Orchidaceae WCE 100- 1200 Herb M 

282 Phyllanthus amarus Schumatch. & 

Thonn. 

Bhuin amala Euphorbiaceae CE, 470-900 Herb M 

283 Phyllanthus emblica L. Amala Euphorbiaceae WCE, 150-1400 Tree M 

284 Phyllanthus reticulatus Poir.  Sikkat Euphorbiaceae CE, 400-760 Shrub M 

285 Phyllodium pulchellum (L.) Desv. Bhate Leguminosae WCE, 200-500 Shrub M 

286 Physalis divaricata D. Don Solanaceae WCE, 150-600 Herb M 

287 Piper longum  L. Pipala Piperaceae WCE, 200-800 Climber M 

288 Plectranthus mollis (Aiton) Spreng. Gubya silam Labiatae CE, 800-1500 Herb M 

289 Pluambago zeylanica L. Chitu Plumbaginaceae WCE, 100-1300 Shrub or 

Herb 

M

290 Pogostemon benghalensis (Burm. 

f.) Kuntze 

Rudilo Labiatae WCE, 150-1300 Herb M 

291 Porana paniculata Roxb.  Convolvulaceae WCE, 200-1900 Climber  

292 Poranopsis paniculata  (Roxb.) 

Roberty 

 Convolvulaceae WCE, 180-2000 Climber  

293 Portulaca oleracea L. Portulacaceae CE, 300-1500 Herb  

294 Rauvolfia serpentina (L.) Benth. ex 

Kurz 

Sarpagandha Apocynaceae CE, 100-900 Shrub M 

295 Reinwardtia  cicanoba (Buch. – 

Ham. ex  D. Don) H. Hara 

Pyauli Linaceae CE, 400-2000 H or S  

296 Reinwardtia  indica Dumort. Pyauli Linaceae CE, 400-2000 H or S M 
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297 Reissantia arborea (Roxb.) H. Hara Celastraceae CE, 200-700 Shrub M 

298 Remusatia vivipara (Roxb.) Schott Araceae WCE, 900-2100 Herb M 

299 Rhaphidophora glauca (Wall.) 

Schott 

Haddijor Araceae CE, 1400-1800 Climber M 

300 Rhus javanica L. Bhakkimlo Anacardiaceae WCE, 1000-2400 Tree M/f 

301 Ricinus communis L. Ader Euphorbiaceae WCE, 150-2400 Herb, 

Shrub or 

Tree  

M

302 Rivea ornata (Roxb.) Choisy   Convolvulaceae WC, 250-460 Shrub M 

303 Saccharum procerum Roxb. Poaceae WCE, 100-200 Herb  

304 Saccharum spontaneum L. Kans Poaceae WCE, 200-1700 Herb M 

305 Saraca asoca (Roxb.) W.J. de 

Willd. 
Ashoka Leguminosae CE, 150-1400 Tree O 

306 Schima wallichii (DC.) Korth. Theaceae CE, 450-2100 Tree M 

307 Schleichera oleosa (Lour.) Oken Kusum Sapindaceae WCE, 200-300 Tree  

308 Scleria parvula Steud. Cyperaceae C, 500 Herb  

309 Scoparia dulcis L. Scrophulariaceae WCE, 100-1200 Herb M 

310 Semecarpus anacardium L. f. Bhalayo Anacardiaceae WCE, 150-1200 Tree M 

311 Senna occidentalis  L. Leguminosae WCE, 200-1400 Shrub M 

312 Senna tora L. Tapre Leguminosae WCE, 450-1300 Herb M 

313 Setaria pallidefusca (Schumach.) 

Stapf & C.E. Hubb 

Poaceae WCE, 100-2100 Herb  

314 Shorea robusta  Roxb. ex Gaertn. Dipteriocarpacea

e

WCE, 150-1500 Tree T 

315 Sida acuta   Burm.f. Balu jhar Malvaceae CE, 250-2700 Herb M 

316 Sida cordata   (Burm.f.) 

Borss.Waalk. 

Balu jhar Malvaceae WCE, 400-1800 Herb M 

317 Sida cordifolia L. Bariyar Malvaceae WCE, 500-1100 Herb M 

318 Smilax ovalifolia Roxb. ex D. Don Kukurdaine Smilacaceae CE, 200-1000 Climber M 

319 Smithia sensitiva  Aiton Ampi Leguminosae WCE, 200-1200 Herb M 

320 Solanum nigrum  L. Kaligedi/Kam

ai 

Solanaceae WCE, 900-2900 Herb M 

321 Solanum torvum   Sw. Solanaceae CE, 250-750 Shrub M 

322 Solanum virginianum L.  Solanaceae WCE, 300-900 Shrub M 

323 Sonchus wightianus DC. Asteraceae WCE, 600-2500 Herb M 

324 Spatholobus parviflorus (Roxb.) 

Kuntze 

Debre Lahara Leguminosae WCE, 200-2000 Climber f 

325 Spondias pinnata (L. f.) Kurz Amaaro Anacardiaceae WCE, 300-1400 Tree M 

326 Sporobolus diander (Retz.) P. 

Beauv. 

Poaceae CE, 100-1400  Herb  

327 Sterculia hamiltonii  (Kuntze) 

Adelb. 

Sterculiaceae CE, 300-1100 Tree  

328 Stereospermum personatum 

(Hassk.) Chatterjee 

Padari Bignoniaceae CE, 100-1100 Tree M/f 

329 Streblus asper  Lour.  Sodaa Moraceae CE, 100-500 Tree M 

330 Swertia angustifolia Buch.-Ham. ex  

D. Don 

Chiraito Gentianaceae WCE, 600-2600 Herb M 

331 Swertia nervosa (G. Don) C. B. 

Clarke 

Chiraito Gentianaceae WCE, 700-3000 Herb M 

332 Syzygium cumini  (L.) Skeels Jamun Myrtaceae WCE, 300-1200 Tree M/f 

333 Tamarindus indica  L. Emili Leguminosae CE, 200-400 Tree M/f 

334 Tamarix dioica Roxb. ex Roth Jhauwaa Tamaricaceae WCE, 100-400 Tree M 

335 Xeromphis uliginosa (Retz.) Tirv. & 

Sastre 

Pidar Rubiaceae WC, 500 Tree  

336 Taxillus vestitus  (Wall.) Danser Loranthaceae WCE, 150-1500 Parasitic M 

337 Terminalia alata Heyne ex Roth Saj Combretaceae WE, 200-600 Tree T/f 

338 Terminalia bellirica (Gaertn) Roxb. Barro Combretaceae CE, 300-1100 Tree M/f 

Mitra Lal Pathak et al.
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339 Terminalia chebula Retz. Harro Combretaceae CE, 150-1100 Tree M/f 

340 Thespesia lampas   (Cav.) Dalz. & 

Gibs. 

Ban Kapas Malvaceae WCE, 200-800 Tree M 

341 Thunbergia alata Bojer ex sims  Acanthaceae CE, 300-1300 Climber  

342 Thunbergia fragrans Roxb.    Acanthaceae CE, 500-1800 Climber M 

343 Thysanolaena maxima (Roxb.) 

Kuntze  

Poaceae CE, 100-2000 Herb  

344 Tinospora sinensis (Lour.) Merr. Gurjo lahara Menispermaceae CE, 300-500 Climber M 

345 Trachelospermum lucidum (D. Don) 

K. Schum 

Dudhe lahara Apocynaceae WCE, 300-2200 Climber M 

346 Trewia nudiflora L. Gutel Euphorbiaceae WCE, 150-1800 Tree M 

347 Tridax procumbens L. Asteraceae WCE, 100-1500 Herb M 

348 Triumfetta rhomboides  Jacq.  Dalle kurro Tiliaceae WCE, 600-1400 Shrub M 

349 Uncaria sessilifructus Roxb.  Rubiaceae CE, 200-900 Climber  

350 Uraria lagopodioides  (L.) Desv. Leguminosae WC, 150-1400 Shrub M 

351 Uraria lagopus  var. neglecta 

(Prain) H. Ohashi 

 Leguminosae C, 750-1500 Shrub  

352 Urena lobata   L. Naru Kuro Malvaceae WCE, 200-1300 H or S M 

353 Vallaris solanacea (Roth) Kuntze Apocynaceae WCE, 150-1000 Shrub M 

354 Vernonia cinerea (L.) Less.  Asteraceae WCE, 100-2300 Herb  

355 Vernonia squarrosa (D. Don) Less Phule jhar Asteraceae C, 150-1600 Herb M 

356 Vetiveria lawsonii (Hook. f.) Blatt. 

& McCann  

Khas khas Poaceae E, 200 Herb  

357 Vigna mungo (L.) Hepper Maas dal Leguminosae C, 450 Climber M 

358 Viscum album   L. Hadchur Loranthaceae WC, 600-2300 ParasiteS

hrub 

M

359 Vitex negundo  L. Simali Verbenaceae WCE, 100-1200 Shrub M/f 

360 Wendlandia exserta (Roxb.) DC. Rubiaceae WCE, 150-1400 Tree f 

361 Woodfordia fructicosa    San dhairo Lythraceae WCE, 200-1200 Shrub M 

362 Wrightia arborea (Dennst.) Mabb. Rani Khirro Apocynaceae CE, 450-950 Tree M 

363 Xanthiam indicum Bhende kuro Asteraceae WCE, 100-1000 Shrub M 

364 Xeromphis spinosa  (Thunb.) Keay  Main Kanda Rubiaceae WCE, 100-1200 shrub M/f 

365 Xeromphis uliginosa  (Retz.) 

Maheshw. 

Rubiaceae CW, 100-1000 Tree  

366 Zizyphus incurva Roxb. Bayar Rhamnaceae CE, 900-1600 Tree  M/f 

367 Zizyphus mauritiana Lam. Rhamnaceae WCE, 200-1200 Tree M/f 

368 Zizyphus nummularia (Burm.f.) 

wight & Arn 

Bayar Rhamnaceae C Shrub M/f 

369 Zizyphus oenoplia (L.) Mill. Aule Bayar Rhamnaceae C, 150 Shrub M/f 

370 Zizyphus rugosa Lam. Kaate bayer Rhamnaceae WCE, 100- 600 Shrub M/f 

(For abbreviation: M= Medicinal, T= Timber, f= Fodder, Fu= Fuel wood, C= Cereal, O=Ornamental, endemic is denoted 

by*)

Floristic composition of Parsa Wildlife...
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Addition and checklist to the Xylarial fungi from Nepal
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Abstract

This paper provides the checklist to previously reported species and addition (seven) of Xylarial fungi
[Xylaria carpophila (Pers.) Fr., Xylaria filiformis (Alb. & Schw.: Fr.) Fr., Xylaria furcata Fr., Xylaria longipes
Nitschke, Xylaria nigrescens (Sacc.) Lloyd, Xylaria nigripes (Kl.) Sacc. and  Xylaria plebeja Ces. ] from
Nepal. The distribution pattern of the species in the globe is also provided.

 Key words: Nepal, Xylaria, list, addition, distribution.

Introduction

General

The genus Xylaria is a stipitate fungi consisting of
club-like mostly black or blackish brown hard body
at maturity appearing as reminiscent of carbon or
charcoal. They are the mushrooms, which fall in the
Pezizomycotina: Sordariomycetidae: Xylariales (=
Sphaeriales): Xylariaceae Tul. & C. Tul.. They
produce spores in asci embedded in “perithecia”.
[Xylariales Nannf.]. The stroma is well developed,
stipitate to globose. Ascomata is cleistothecial or
perithecial, black and papillate. Asci are cylindrical.
Ascospores are dark brown, aseptate and usually 8
spored. Xylaria occurs in all types of forests. Some
are specific to the substrates. They are decomposers
of wood, twigs, leaves, seeds and rarely dung. A
certain group degrades materials within termite
combs and would appear to have a very intimate
association with these insects.

In Nepal

Berkeley (1854) was first to describe Xylaria fistuca
Berk. from Nepal from the gatherings of J. D.
Hooker. Since then, the additions to the knowledge
on the Xylaria have been done by Imazeki et al.,
(1966), Balfour-Browne, (1968), Singh & Nisha
(1976), Waraitch & Thind (1977) and Adhikari
(2000, 2012) from Nepal. The genus is widely
distributed throughout Nepal from Tropical to
Subalpine belts.

“Mushrooms of Nepal “(Adhikari, 2000) and
“Researches on the Nepalese mycoflora” (Adhikari,
2009, 2012) can be consulted for the reference on
higher fungi including Hypoxylon Bull., Xylaria Hill.
ex Schrank, Xylocoremium J. D. Rogers,
Xylosphaera Dumort]

Materials and Methods

The present study incorporates the checklist to the
previous studies and recently gathered materials.
Some recent gatherings were made from the forests
in and around the Kathmandu valley (Dakshinkali
and Phulchowki) and Lumle (Kaski). Some
specimens were found preserved at Natural History
Meseum, Swayambhu, Kathmandu. The specimens
are kept housed at National Herbarium (KATH) and
Central Department of Botany, TU (TUCH),
Kathmandu, Nepal

Enumeration of the species

Key to newly recorded species are provided below.

Key to recent records
A. Stroma growing on ground with rooting base. B

B. Stroma with sterile apex ------------  X. fertile
BB Stroma with fertile apex --------- X. nigripes

AA. Stroma not growing on ground, apex fertile or
sterile ---------------------------------------------- C
C. Stroma variable growing on wood, apex
fertile ----------------------------------------------- D
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D. Stroma even, ostiole inconspicuous
-------------------------------- X.. nigrescens

D. Stroma regulose, ostiole conspicuous
------------------------------------- X..plebeja

CC. Stroma thread like growing on fallen leaves,
apex sterile --------------------------- X.. filiformis

Hypoxylon multiforme (Fr.) Fr.
On branch, Taplejung, Mewakhola, on log, Ankhu
khola, Ganesh Himal (Balfour-Browne, 1968).
Distribution - Europe and Nepal.

Hypoxylon rubiginosum Pers.: Fr.
On wood, Godavary (Waraitch & Thind, 1977).
Distribution - Europe and Nepal.

Hypoxylon rubiginosum var. tropica Miller
On wood, Gokarna Sanctuary and Godavary
Kathmandu (Waraitch & Thind, 1977).
Distribution - Europe, India, Nepal and America.

Hypoxylon truncatum (Schw.) J. H. Mill.
Bakhri Kharka, north of Pokhara (Balfour-
Browne, 1968).
Distribution - Europe, Nepal, America and
Australia.

Xylaria carpophila (Pers.) Fr. - Imazeki, Otani &
Hongo, Fungi of Japan. 590, 1988; Courtecuisse
& Duhem, Guide des champignons de France et
D’Europe. 128, 1994; Courtecuisse,
Champignons D’Europe. 266, 2000; Phillips,
Mushrooms, 371, 2006.
Fruit body up to 10 - 13 cm long, scattered to
subgregarious, strand like, erect, filiform, very
thin, appearing like black rhizomorph threads,
simple to branched;

Specimen examined - On decayed material, in Pinus
roxbughii forest, R. B. G. Godavary, (Adhikari)
and on Termit mound, no entry number, 2047/4/
6 & 2047/5/29, HRB, NHM, Kathamandu.
New to Nepal.
Distribution – Europe, Japan and Nepal.

Xylaria feejeensis (Berk.) Fr. subsp. feejeensis In
Adhikari, Mushrooms of Nepal. 28, 2000
On debris of monocots (Waraitch & Thind, 1977).
Distribution - Europe, India and Nepal.

Xylaria filiformis (Alb. et Schw.: Fr.) Fr. In
Saccardo, Syllog. Fung. 24:1102;1880; Sinensia,
4:414.1934; Dennis, British Ascomycetes.320,
1981; Teng, The Higher Fungi of

China.134,1988; Courtecuisse, Champignons
d’Europe. 266, 2000.
Fruit body up to 17 cm long, scattered to
subgregarious, strand like, erect, filiform, solid,
white inside, often entirely sterile, appearing like
black rhizomorph threads with reddish yellow
apex, mostly simple, sometimes branched; fertile
head when present shorter and not much thicker
than the stipe, apex sterile. Perithecia strongly
prominent, superficial, globose, dark brown. Asci,
, outer layer composed of dark brown rectangular
cells 5 - 6.25 x 6.25 - 8.25 μm, thick wall, inner
layer composed of longitudinally arranged
hyphae, up to 5 μm in diameter, hyaline, septate.
Ascospores not conspicuous.
Specimen examined: On decaying leaves of
Daphniphyllum himalense, Mulabari, Lumle,
1825m, 14/6/2004 (2061/02/32). no. 00119. This
species is found growing under Pinus roxburghhii
forest at R.B.G., Godavary (1515m).and
Phulchowki, 2054/4/5, HRB, Kathmandu.
Edibility- Unknown
New to Nepal.
Distribution- Europe, China and Nepal. The
species is subtropical to temperate in distribution.

Xylaria fistuca Berk. In Berkeley, Indian Fungi,
1854; Adhikari, Mushrooms of Nepal. 28, 2000
On wood, Nangki, (East Nepal) (Berkeley, 1854).
Distribution - Nepal.

Xylaria furcata Fr. In Sinensia, 4:415, 1934. Teng,
The Higher Fungi of China. 144. 1988.
Fruit body 2 - 5.5 cm long, scattered to
gregarious, 2 - 4 dichotomously or rather
irregularly branched, with radicate rhizoid, black
to blackish brown, terminated by a pale - colored,
sterile apex, solid, white inside. Stipe 0.5 - 1.5
mm thick, 5 – 12 mm. long, simple or branched,
dark brown to black, glabrous, even, fertile
portion greyish brown and dotted with black,
protruding ostiol, later becoming entirely black.
Perithecia 180 - 325 x 210 – 275 ìm, subglobose,
with papilliform ostiol. Prorrruding out side, Asci
25 - 32.5 x 2.5 - 5 ìm, cylindric. Ascospores 2.5 -
5 x 2.5 ìm, inequilaterally, elliptic to hemispheric.
Specimen examined: On soil, in Pinus
roxburghii forest, R. B. G. Godavary, 1515 m

Addition and checklist...
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1986.9.9, Adhikari, no. 869.10; on soil, under
Pinus roxburghii, Dakshinkali, Kathmandu,
1340m, 13/08/2004 (2061/4/29). no. 00144SD;
on Termite mound, no entry number. 2046/4/4,
Raniban, No. 02851 NHM, Edibility - Unknown
New to Nepal
Distribution – China and Nepal.

Xylaria hypoxylon (L.) Grev. [Xylaria hypoxylon
(L.: Fr.) Grev.]  [= Clavaria hypoxylon L.;
Sphaeria hypoxylon (L.) Pers.; Xylosphaera
hypoxylon (L.) Dumor.] – Carbon antlers, Dankini
chyau, Stag horn, Candle snuff fungus,
Candlestick fungus.
Fruit bodies erect, tough, clavarioid in shape,
usually branched near the top, growing whitish
at first, which later becomes blackish.
On decay wood and fruit of Schima. This species
has been observed in several places around the
forests of Kathmandu valley (Manichur,
Balambu, Matatirtha, Dakshin kali, Phulchowki)
(Adhikari, 2008); No 02856,02771, Phulchowki,
VC 1096, Langtang (2500m);  No entry number,
2046/3/18, HRB, NHM; Phulchowki, no 02793,
2042/4/5, NHM, Dahachowk, Kathmandu, no 8/
2010739, no 7/2010743, NHM, MK Adhikari,
Dahachowk (recent gathering, 2068420,
Adhikari; Adhikari 2012) and place and date not
mentioned (NHM), Common. Not edible.
Distribution - Europe, Japan, China, India, Nepal,
America and Australia.

Xylosphaeria hypoxylon (Linn.) Dumortier subsp.
adscendens (Fr.) Dennis [= Xylosphaeria
hypoxylon (L.) Dumortier subsp. adscendens (Fr.)
Dennis]
Place not mentioned, (Balfour-Browne, 1968) and
Phulchowki (Singh & Nisha, 1976). on fallen
branches of Quercus semecarpifolia, between
Lamahotal and Ghora table (2550 m), Langtang,
21 June, 1985, no. VC. 1096, Cotter & party,
Distribution - Europe, Japan, China, India,
Nepal, America and Australia.

Xylaria longipes Nitschke, In Nitschke, 1867,
Saccardo, Syllog. Fung. 1882; Phillips,
Mushrooms, 371, 2006.
Fruiting body alone or gregariously: 2-8 cm tall;
up to 2 cm across; tough; shaped more or less

like a club; with a rounded tip; grayish to
brownish when young, becoming black with
maturity; surface becoming cracked and scaly
with maturity; stem often proportionally long, but
also frequently short or nearly absent.Spores
smaller, 12–16 x 5–7um. Habitat on stumps and
fallen branches usually of sycamore. Season all
year. Occasional. Not edible.
This species resembles to Xylaria polymorpha
in its colour, but differs in size and form. I.e. it is
smaller and slender in structure.
Specimen examined - Swan gao garden, 2046/
2/2 (3July, 1989), no entry number, NHM, HRB
New to Nepal.
Distribution – North America, Europe, Japan,
Nepal

Xylaria mellissi Berk. [=Xylosphaeria mellissi
(Berk.) Dennis]
Chainpur, Tumlingtar and Dhankuta (Balfour-
Browne, 1968).
Distribution - Europe, Japan, China, India, Nepal,
America and Australia.

Xylaria nigrescens (Sacc.) Lloyd  In Sinensia,
6:203,  fig 50.1934; Teng, The Higher Fungi of
China, 135. 1988.
Stromata simple, gregarious, 1.5 - 7.5 cm. high;
stipe cylindric, dark brown and minutely velvety,
becoming black and glabrous, mostly short, 0.5 -
2.5cm long, 2 - 4mm thick, head clavate or
obovate, 1.5 - 4.5 x 0.5 - 2.5 cm, surface even,
dark brown, becoming black, inside whitish,
becoming hollow and splitting. Perithecia
immersed oblong, 375 - 500 x 625 – 700 ìm,
ostiola inconspicuous. Asci 105 - 150 x 7.5 - 9
ìm, cylindric. Ascospores 15 - 25 x 5 - 7.5 ìm,
dark brown, inequilateral,
Speciemes examined: On log of Quercus
semecarpifolia, Thulakharka, Lumle, 2101m,
15.8.2003 (2060.4.30). Devkota, no. 0081, TUCH
& KATH. Edibility – Unknown
New to Nepal
Xylaria tabacina (Kickx) Berk., the closely
related species, has clay colored stromata.
Distribution – China and Nepal.

Xylaria nigripes (Kl.) Sacc. In Saccardo, Syllog.
Fung. 9:527, 1880; Sinensia 4:415.1934; Teng,

M. K. Adhikari and S. Devkota
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Higher Fungi of China, 145. 1988
Stromata scattered to gregarious, simple or
branched at the base of the stem, bearing up to 3
simple clubs, apex blunt to acute, with a
radicating rhizoid, 4 - 12 cm long 1 - 2.5 mm
thick, above ground, solid, inside, whitish,
becoming darker, longitudinally rugose, head
grayish brown and dotted or blackened by the
protruding ostiola, fertile to the tip. Perithecia
oblong-ellipsoid, 550 - 700 x 250 - 350 um, with
papilliform ostiola. Asci 25 - 30 x 2.5 - 5 um,
cylindric. Ascospores  2.5 - 5  x  2.5 um, .elliptic
to hemispheric,
Specimens examined – On ground, Phulchowki,
1834 m, 1987.7.5, Adhikari, no 877025; on
ground, Phulchowki, Lalitpur, 1845 m, 20.4.1991.
Adhikari, M.K. no. 91046, KATH; growing on
Termite mound, area of collection unknown, no.
02853 & 02845, NHM. Edibility – Unknown
New to Nepal.
Xylaria furcata Fr. differs from this species
having sterile apex and small sized 180 – 325
um. perithecia. Xylaria nigripes differs from X
ngrescens in growing habitat (on soil) and having
smaller conspicuous perithecia.
Distribution – China and Nepal.

Xylaria plebeja Ces.  In Saccardo, Syllog. Fung.
1:328;1880; Sinensia, 4:409.fig.41.1934; Teng,
The Higher Fungi of China. 139. 1988.
Fruit body 3 - 5 cm long, caespitose. Stipe 6 - 8
cm long, 1.5 - 2.5 mm. thick, cylindric, black,
longitudinally rugose, base wooly-glabrous.
Hymenial surface 8 - 40 x 3 - 11mm, at first
marked with whitish areolate spots, becoming
entirely blackish and rugose, cylindric, clavate
or obovate, inside white, solid at first, becoming
hollow in the center, collapsing and splitting in
age. Perithecia immersed, globose, 325 - 350μm
diam .Asci 50 - 93.5 x 2.5 – 5 μm . Ascospores 5
- 7.5 x 2.5 – 5 μm, elliptic, uniseriate.
Specimen examined: On log of Quercus
lamellosa, Thulakharka, Lumle, 2035m, 15/8/
2003 (2060/4/30). no. 0090. Edibility –
Unknown.
New to Nepal.
Distribution – China and Nepal.

Xylaria polymorpha (Pers. : Fr.) Grev. (1824) [=
Sphaeria polymorpha Pers.: Fr.; Xylaria obovata
(Berk.) Fr. (1851; Sphaeria obovata Berk. (1839);
Penzigia obovata (Berk.) Speg. (1889);
Coelorhopalon obovatum (Berk.) Overeem
(1925); Xylosphaera obovata (Berk.) Dennis
(1960); Hypoxylon polymorphum; Xylaria
corrugate; Xylaria rugosa; Xylosphaera
polymorpha] (Syn. Sphaeria polymorpha Pers. :
Fr.) In Imazeki, Otani & Hongo, Fungi of Japan.
590, 1988; Courtecuisse & Duhem, Guide des
champignons de France et D’Europe. 128, 1994;
Courtecuisse, Champignons D’Europe. 266,
2000; Adhikari, Mushrooms of Nepal. 29, 2000;
Phillips, Mushrooms, 371, 2006. - Xylaire
polymorphe, Dead man’s fingers, Kalothute
chyau
Reported from Helok-Baroya, Khimty (east
Nepal) (Imazeki, 1966); on tree trunk, Arun Valley
(Balfour-Browne, 1968); Ilam bazar (1200m)
(Adhikari, 1998) Phulchowki, Daman,
Dahachowk, (Adhikari, 2000); Phulchowki,
description, habitat, date, and place of collection
not given (NHM) and on log of Quercus
semecarpifolia. Thulakharka, Lumle (2040m)
(Devkota, Tiwari, Manandhar & Adhikari, 2005).
Xylaria oboviodea (?) mistakenly written for
Xylaria obovata (NHM). Common. Not edible
(Imazeki, Otani & Hongo,1988).
Distribution – America, Australia Europe, Japan,
China, India and Nepal.

Xylaria sp.
On rotten wood, in Quercus semecarpifolia forest,
between Lama Hotel to Ghora tabela, Cotter &
party, no 2.2.02904, VC. 1094, 31 June, 1985.

Xylosphaeria. mellissi (Berk.) Dennis In Adhikari,
Mushrooms of Nepal. 28, 2000
Chainpur, Tumlingtar and Dhankuta (Balfour-
Browne, 1968).
Distribution - Europe, Japan, China, India,
Nepal, America and Australia.

Xylosphaeria telfairii (Berk.) Dennis In Adhikari,
Mushrooms of Nepal. 28, 2000
On trunk, Arun Valley (Balfour-Browne, 1968).
Distribution - Europe and Nepal.

Addition and checklist...
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Abstract

This paper explores and documents the ethnobotanical knowledge of Tharu people on the utilization of
the plant resources in Gadariya and Phulwari VDCs of Kailali district, Western Nepal. The Study was
carried out from 1st to 4th March 2013 by collecting the information through interaction, questionnaire and
field observation. Altogether 64 species of plants belonging to 59 genera and 43 families including 3
species of Pteridophytes were documented. Botanical names, local names, families, useful parts, uses,
mode of use,  life forms  have been listed in table. These plants were used for medicine (39 sp.), construction
materials and household appliances (26 sp.), food (14 sp.), cultural and religious ceremonies (9 sp.),
fodder and firewood (7 sp.), fiber (4 sp.), pesticides (4 sp.), fish poison (2 sp.), fermenting agent (1 sp.)
and fishing net (1 sp.).

Key words:  ethnobotany,   traditional use,  Tharu people, knowledge transfer

Introduction

The use of the nature for the livelihood of humans
has a long history with the origin of the people. The
indigenous people in different parts of the Nepal
Himalaya have been utilizing medicinal plants in
various ways since time immemorial. Besides
medical uses, the indigenous societies in Nepal have
been utilizing a large number of other plant resources
to meet their basic needs such as food, fiber, tannin,
timber, aroma, ornament, etc. (Rajbhandari 2001;
Manandhar 2002).

Tharus are one of the major ethnic groups, mostly
inhabiting the Terai region, although they are
distributed in the hilly regions also. Tharu people
account 6.55% of total population of country (CBS,
2013). Tharu communities do not have access to the
modern medicinal facilities, and their livelihood
entirely depends on the plant resources (Manandhar,
1985). They are best known for using plants for
various diseases by Guruwa of their community.

Several studies have been conducted on medicinal
plants and their traditional use in different parts of
Nepal ( Manandhar, 1980,1986,2002; Joshi and

Edington, 1990; Paudyal, 2000; Lama et al. 2001;
Sherpa, 2001; Chaudhary et al. 2002; Rokaya, 2002;
Kunwar and Adhikari, 2005; Kunwar et al. 2006;
Rai and Pokhrel, 2006; Bhattarai et al. 2006; Poudel
and Gautam, 2008; Acharya, 2009; Bhatta and
Chhetri, 2009; Bhattarai et al. 2009;  Rokaya et al.
2010; Parajuli, 2011, 2012). There have been only
few studies that deal with the use of plants by either
tribal people or the indigenous communities. It is
known that, the way of administration to cure disease
using a particular plant widely differs among the
indigenous people and also healers, Jahkri and
Amchies (Manandhar, 2002). It is a fact that a large
number of medicinal plants and associated
indigenous knowledge on their uses still remain
without proper documentation (Chaudhary, 1998) as
a result, such knowledge and experience get eroded
along with the practitioners ( Koirala and Khaniya,
2009).

The uses of medicine in Tharus community is well
studied in different parts of Nepal (Gachhadar, 2006).
Despite such studies, the research related to uses of
medicinal plants in Gadariya and Phulwari VDCs
of Kailali district is lacking. Thus, we carried out
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our research in above mentioned areas with the
objectives of documenting the commonly distributed
plants and their uses by the tribal people of Gadariya
and Phulwari VDCs of Kailali district, west Nepal.

Materials and Method

Study area

Kailali district is situated in far western region of
Nepal in Seti Zone. Most part of the district lies in

Tarai belt with varying the altitude ranging from 109
m to 1,950 m above sea level. The rectangular-
shaped district covers an area of 2,742 sq. km. Most
people are Tharus. Agronomy is the base of economy.
The tropical and sub-tropical vegetation is found in
the district with forest cover about 62 percent.

The present study sites Gadariya and Phulwari VDCs
are the settlement areas of Tharu community. The
life style of Tharu is unique and not materialized

Fig. 1 Map of Kailali district showing study area.

Krishna Ram Bhattarai and Sunil Kumar Acharya
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yet. They use plant resources for many purposes like
fishing, boating, making agricultural tools, making
house hold appliances, food, fodder, firewood,
treatment of aliments, cultures, festivals etc. Their
main occupation is agriculture and fishing.

The study is conducted on March 1, 2013 to March
4, 2013 for the documentation of traditional
knowledge and indigenous practices to use the plants
in Tharu community.

The primary information regarding the use and
values of plants were collected during the field work
comprised two approaches i.e. survey technique and
inventory technique (Martin, 1995). During the field
visits, a number of plant specimens were collected.
The taxonomic characters and other necessary
information were noted down in the field. To obtain
detail information, the plant specimens collected
from the field were exhibited during focus group
discussions and interviews, and detailed information
were gathered and noted down.

The collected plant specimens were preserved as
herbarium and were identified with the help of
various literaturesThey were identified using
standard literatures (Hara et. al., 1978, 1982; Hara
and Williams, 1979; Polunin and Stainton, 1984;
Stainton, 1988; press et al, 2000) and comparing with
specimens at DPRO, Kailali.

Result and Discussion

From the study 64 plants belonging to 59 genera
and 43 families were recorded. Among them, 61
plants areangiosperms (53 dicots and 8 monocots)
and 3 are pteridophytes. Out of these plants 24 were
herbs, 17 were shrubs, 19 were trees and 5 were
climbers. According to family wise distribution, the
dominant family was Fabaceae (6), followed by
Asteraceae (4), Moraceae (4), Euphorbiaceae(3),
Lamiaceae (3), Poaceae(3), Solanaceae(3),
Apocynaceae (2), Malvaceae (2) and Verbenaceae
(2). Rests of the families were represented by single
species. Among the documented plants, 39 species
were used as medicine, 26 species for making
agricultural tools, construction materials and
household appliances, 14 species as food, nine

species as cultural and religious ceremonies, seven
species as fodder, four species as fibre, four species
as pesticides, two species as fish poison, two species
as hedge, one species as fermenting agent, and One
species was used to make fishing nets (see figure
2). The different parts of plants such as whole plant,
leaves, flowers, fruits, roots, bark, latex, rhizome,
tuber, bulb, latex etc. were used as medicines and
other purposes.  The study showed that people use
different parts of the same plants for different
purposes (food, fodder, fuel wood etc.) and for
different aliments (Rokaya, et al. 2012). Usually the
different parts of plants were made into paste, juice,
powder, decoction and raw form to treat aliments
(see table 1).

It was found that traditional healers (Dhami/ Guruba)
are still highly respected and many people go to these
healers for the primary treatment of diseases and
disorders before going to the doctors. The healers
help the diseased person by providing herbal
medicines with which they are quite familiar. It was
also found that most of the collected plants were
used for the treatment of stomach problem (10), cut
wounds and burn (7), cold and cough (5),  fever and
headache (4), skin diseases (4), swelling, rheumatism
and body pain (3), eye problem (3), respiratory
problem (3), aphrodisiac and tonic (2), filarial and
paralysis(2),  urinary problem (2), hydrophobia (1),
mental problem (1), heart problem (1), toothache
(1), and fracture (1). (See table 2, figure 3).

Although there was high use of plant resources in
community level, the indigenous knowledge about
medicinal plants seems depleting generation to
generation. The retardation of traditional knowledge
on medicinal plants may be due to lack of successor
of faith healers, wider use of modern medicine and
inadequacy of plants availability ( Manandhar and
Chaudhary, 1992). In the study, elderly people and
women found to know more about the medicinal
and cultural use of the plants. Such knowledge was
less in younger due to lack of interest on them.
Similarly, due to habitat destruction and degradation,
many medicinal plants were not found commonly
so that people depend on alternatives way. So
knowledge about such plant may be lost in new

Documentation of ethnobotanical knowledge
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generation. It is utmost important to share and
document the knowledge and experiences of plants
which can help for economic development (Bhatta
and Chhetri, 2009) and genetic resources
consevation (Parajuli, 2011).
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Table 2. Type of aliments and no. of plant species used to cure the problem

S.N. Aliments Plants species used

1 stomach problem Achyranthes aspera, Centella asiatica, Jasminum multiflorum, Morus serrata ,
Murraya koenigii , Plumbago zeylanica, Ricinus communis , Terminalia alata ,
Thelypteris multilineatea,  Cassia  fistula

2 cut and wound and burn Eclipta prostrata, Flemingia strobilifera, Jatropha curcas, Madhuca longifolia ,
Salvia plebeia, Sida cordata , Solanum nigrum

3 cold, cough Centipeda minima, Oroxylum indicum, Piper longum  , Pogostemon benghalensis,
Saccharum munja

4  fever, headache Centella asiatica , Plumbago zeylanica , Premna barbata, Scoparia dulcis
5 skin disease Ficus sarmentosa, Lygodium japonicum, Trewia nudiflora, Xanthium strumarium

6 eye problem Argemone maxicana , Carissa carandas, Oxalis corniculata
7 respiratory problem Centella asiatica , Oroxylum indicum, Pogostemon benghalensis
8 swelling, rheumatism, body pain Agave Cantula , Allium sp., Argemone maxicana
9 aphrodisiacs, tonic Asparagus racemosus, Tinospora sinensis
10 filaria and paralysis Acacia nilotica, Calotropis gigantea
11 urinary  problem Centella asiatica, Agave Cantula
12 fracture Vanda teres 
13 heart problem Cynodon dactylon
14 hydrophoebia Calotropis gigantea
15 mental tension Centella asiatica
16 Tooth ache Solanum surattense

Krishna Ram Bhattarai and Sunil Kumar Acharya
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Abstract

Altogether 90 species were identified as medicinal plants from Dhanusha district, Nepal. These plant
species belong to 82 genera and 40 families with the largest number of species from the family
Leguminosae  (15), followed by  Compositae  (10),  Gramineae  (6) and Labiatae  (6). The parts of the
plant most commonly used in the treatment of diseases are root, leaves, barks, and whole plant. The
most frequently used traditional phytotherapy are those against gastro-intestinal problems. Most of the
medicinal plants have more than one application i.e. used in the treatment of more than one disease.

Key Words:  Ethnomedicinal Plants, Diseases, Dhanusha District, Nepal.

Introduction

The study of interactions between man and
surrounding plant resources is defined as
ethnobotany. The history of development of
ethnobotany is as old as the human civilization, but
the organized studies in ethnobotany are very recent.
The term ethnobotany was first used by Harsberger
(1895), who defined it as the study of plants used by
primitive and aboriginal people. According to
Dobremez et al. (1997) the field of uses and
ethnobotany is the second field of flora. They also
said that in a country like Nepal most of the plants
are used by men or by domestic animals in their day-
to-day life and many plants have significance in
terms of medicine, of religion.

Plants and plant products form an integral part of
our life and it is extremely difficult to imagine the
survival of human without them. Today, nearly 88%
of the global population turns to plant derived
medicines as their first line of defence for
maintaining health and combating diseases (Samy
et al. 1999). In developing countries over 80%
population depends directly on plant species for their
primary health care. Medicinal plants have been
harvested from the wild since ancient times (Singh
et al. 1979, Dhillion and Ampornpan 2000, Dhillion
et al. 2002). Ethnomedicinal studies are also seen as
a way to begin to integrate traditional herbal

medicine with allopathic medicine and are used as
the bridge to link these two complimentary medicinal
practices. Ethnobotanical information from all over
the world has led to the discovery of the
approximately 120 plant derived drugs which
account for about 25 percent of all prescription drugs
consumed per year in North America (Cox and
Balick 1994).

Histologically plants used in traditional medicine by
the indigenous populations across the world have
produced some of the most useful modern day
pharmaceuticals (Medora 2001 in Joshi and Joshi
2001). Overs 15,000 species are identified in Asia
as drug yielding plants, of which about 8000 in India
and 7000 in China are being used in different system
of health care (Chaudhary et al. 2004).The World
Health Organization has estimated that about 80
percent of the population in developing countries
depends on traditional medicine for their primary
health care needs. Many such plants also have other
domestic uses. It is therefore very important that
studies in ethnobotany and ethnopharmacology
continue so as to preserve traditional knowledge
(Kurmi and Baral 2004).

Nepal is rich in medicinal and aromatic plants having
a biodiversity of about 1000 species (Chaudhary
1998). Out of these 95 percent are found in wild
state. The use of traditional medicine is widely



Bul. Dept. Pl. Res. No. 3752

accepted by rural people in Nepal. Documented
records showed that there are 571 species of
medicinal plants in Nepal (Anonymous 1993). Malla
and Shakya (1984-85) enumerated 510 species of
medicinal and aromatic plants from Nepal. Taylor
et al. (1996) reported that the country has many areas
where the traditional medicine culture is rich and
diverse, making it an ideal site for ethnobotanical
study. Nepal is rich in medicinal and aromatic plants
(MAPs) having a biodiversity of about 1700 species
(Ghimire 2008). Most of them are found in wild state
and a few are exotic, naturalized, or cultivated since
long. The country supports 6653 species of flowering
plants, out of which over701 species have medicinal
uses, 30 species prioritized for research and
development and 12 species prioritized for agro-
technology development (DPR 2012).

The ethnomedicinal use of plant resources in Nepal
has been well documented by Bhattarai (1992), Joshi
and Edington (1990), Joshi and Joshi (2001), Mahato
and Chaudhary (2005) Mananadhar (2002),
Rajbhandari (2001), Shrestha (1988), but there is
no documented report from Dhanusha district.

In the present investigation, a thorough collection
of plants was made and ethnomedicinal information
of plant was obtained covering the whole Dhanusha
district.

Materials and Methods

StudyArea

Dhanusha district is located in Janakpur zone in the
Eastern Development Region of Nepal. It is situated
between 26035' to 2705' N latitudes and 85052' to
86020' E longitudes. The total land area of this district
is about 1219 sq. km. In this district, altitude varies
from 61m – 610m. It is bounded by Siraha from east,
Mahottari from west, Sindhuli from north and India
(Bihar) from south.

Nine study areas were selected in different parts of
Dhanusha district for the collection of plants and
ethnomedicinal data. These areas were selected on
the basis of altitude, richness of plant species and
their uses. These study areas are: 1. Janakpur, 2.

Phulgama, 3. Yadukuha, 4. Khajuri Chanha, 5.
Dhalkebar, 6. Dhanushadham 7. Godar, 8. Chisapani
(Churiya Hills), 9. Bahunmara (Chuirya Hills).

Ethnomedicinal Information

The local healers (Dhami,  Jhakhari, Guruwa &
Vaidaya) and knowledgeable villagers were
consulted during the field trips covering three
different seasons during 2012. A standard
questionnaire was used to collect data, which
included local name, parts used, method of
preparation and approximate dosage of
administration. The uses were verified in other
villages and the data were considered valid if at least
five informants provided similar uses about the
medicinal plants.

Voucher Specimens

The plants were collected from the natural habitats
with the help of local healers for herbarium
preparation. The plans specimens were pressed,
following the standard technique (Alexiades
1996, Cunningham 2001) for voucher specimen
preparation. The plant specimens were identified
with the help of standard literature and were cross-
checked with specimens at National Herbarium and
Plant Laboratories, Godawari (KATH), Nepal and
Central Department of Botany, Tribhuvan University,
(TUCH) Kirtipur.

Commonly Used forms of Medication

Decoction: It is prepared by boiling the plant parts
in water to extract the drug in liquid.
Infusion:  It is prepared by soaking the plant parts
in water over night or for some hours.
Paste: The fresh plant parts are ground in water by
stone mortar and pestle.
Juice: It is obtained by squeezing the plant parts
between hands or crushing the plant parts with stone
mortar and pestle and the obtained juice is filtered
through a clean cloth.
Liquid Drug: The plant parts are crushed squeezed
and required amount of water is added to dilute it.
Powder: It is prepared by crushing the dried plant
parts with stone mortar and pestle.

Dr. Ras Bihari Mahato and Bed Nidhi Sharma
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Result

Ethnomedicinal Enumeration

Nomenclature of the plant species follows Hara et
al., (1978 and 1982), Hara and Williams (1979) and
Press et al. (2000). Botanical names are arranged
alphabetically followed by family in bracket,
vernacular name in apostrophe, common/ english
name if any in italic and collection number in bracket
and bold letter. It also includes plant parts used,
quantity of plant parts, details of preparation method,
approximate dosage of administration and mode of
use.

The local name noted in the field and from secondary
literature (Shrestha, 1998), (Grierson and Long
1983) and Noltie (1994, 2000) were given.

Acacia catechu (L.f.) Willd. (Fabaceae/
Leguminosae) ‘Khair’ Cutch tree or white catechu.;
Mahato (201).

Warm decoction of mature wood is taken 2 times
a day for 7 days to relieve throat infection and cough.
Root paste is applied locally on the joints once a
day for one month to treat rheumatism.

Achyranthes aspera L. (Amaranthaceae) ‘Chirchiri,
Datiwan, Apamarga’ Prickly or rough chaff flower;
Mahato (220).

About two teaspoonfuls powder of dried root is
taken thrice a day for 3-4 days to treat dysentery.
About one-two teaspoonfuls of root ash is given
twice a day for 5 days to children to cure cough.
Root paste is applied twice a day for 3-4 days to
cure eruption of lips.

Acorus calamus L.(Araceae) ‘Bojo’  Mahato (361)
Rhizome (about 5 cm long) is chewed and

swallowed twice a day for 5 days to cure cough and
sore throat. Rhizome is also used in bronchial
diseases, indigestion, chronic diarrhea,asthma,
pustular eruptions and heart diseases.

Aegle marmelos (L.) Correa (Rutaceae) ‘Bel’
Bengal quince;  Mahato (202).

Root juice is taken 3 times a day for 7 days to
cure fever. Half of a ripe fruit is eaten twice a day
for 3-4 days to cure constipation and dyspepsia. One

fourth of an unripe fruit is taken orally to cure
diarrhoea.

Ageratina adenophora (L) King & Robinson
(Asteraceae /Compositae) ‘Banmara’ Crofton weed;
Mahato (102).

Fresh leaf juice is used to stop bleeding.

Ageratum conyzoides L. (Asteraceae/Compositae)
‘Gane jhar, Ganhaune Jhar, Ilame Jhar’ Bad smelling
plant ;  Mahato (221).

Five to ten leaves are squeezed between the
palms of hands and the juice is dropped on the cuts
or wounds to stop bleeding.

Agrimonia pilosa Ledeb. (Rosaceae) ‘Kathalange’
Hairy agrimony; Mahato (230).

Decoction of whole plant is given twice a day
for 7 days to cure dysentery. Powder of buds is taken
orally twice a day for 2 days to eliminate tapeworm
from stomach.

Albizia lebbeck (L.) Benth. (Fabaceae/
Leguminosae) ‘Siris’; Mahato (240).

Fresh decoction of bark is taken three times a
day for a week to cure dysentery. Paste of seed is
applied locally once a day for 10 days in treatment
of skin diseases.

Amaranthus spinosus L. (Amaranthaceae) ‘Ban
lunde, Kande lunde’ Spiny pigweed; Mahato (223).

Depending upon the needs, leaves are heated and
applied locally three times a day for 5 days to cure
boils and burns.

Artemisia dubia Wall.ex Besser (Asteraceae/
Compositae) ‘Tite pati’; Mahato (241).

Warm decoction of root is taken two times a day,
for a week to relieve asthmatic trouble.

Asparagus racemosus Willd. (Liliaceae) ‘Kurilo,
Satawari’; Mahato (250).

About 5 teaspoonfuls of powder of dry root is
taken three times a day for a week to cure urinary
troubles. About a cup of root decoction is taken by
women as a tonic for 15 days after delivery.

Azadirachta indica A. Juss. (Meliaceae)‘ Neem’
Margosa tree; Mahato (225).

Common ethnomedicinal plants...
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Paste of about 15 leaves with salt is taken twice
a day for 3 days in elimination of intestinal worms.
The leaf decoction is used to wash cuts and wounds
as antiseptic. Green twigs are used to brush teeth
for 7 days to cure toothache, bad breath and gum
diseases. Leaf paste is applied to the wound once a
day for a week or longer in the treatment of old
wounds.

Barleria cristata L. (Acanthaceae) ‘Bhende Kuro’;
Mahato (260).

One teaspoonful leaf juice is taken with water
two times a day for 15 days to get relief from
bronchitis and bronchial asthma.

Bauhinia purpurea L. (Fabaceae/Leguminosae)
‘Tanki, Koiralo’; Mahato (226).

The bark decoction is taken three times a day for
7 days to cure diarrhoea and dysentery.

Bauhinia vahlii Wight & Arn.   (Fabaceae/
Leguminosae) ‘Bhorlo’; Mahato (251).

One teaspoonful powder of seed is taken twice a
day after meal for a week as tonic. Root juice is
applied locally twice a day for 2-3 days to cure cuts
and wounds.

Bombax ceiba L. (Bombacaceae) ‘Simal’; Mahato
(252).

Root decoction is taken orally twice a day for a
week to cure urinary troubles. Decoction of flower
is given twice a day for 3-4 days to cure dysentery
and stomach disorders.

Bryophyllum pinnatum (Lam.) Oken
(Crassulaceae);Mahato (204).

Edible oil is applied on wounds and covered with
slightly warm leaf once a day for 2-3 days to remove
pus.

Butea minor Buch.-Ham. ex Baker (Fabaceae/
Leguminosae) ‘Palabi’ Mahato (205).

About 2 teaspoonfuls of powder of seed is given
twice a day for 3 days to eliminate intestinal worms.

Calotropis gigantea (L.) Dryand. (Asclepiadaceae)
‘Aank’ Mahato (301).

Fresh milky latex is applied locally twice a day
for 7 days to cure scabies.

Cassia fistula L. (Fabaceae/Leguminosae)
‘Rajbriksha, Amaltash’Purging cassia or Indian
laburhum; Mahato (243).

Root juice is taken twice a day for 3-4 days to
cure fever. One teaspoonful powder of seed is given
once in the morning for 15 days or more to cure
diabetes.

Cassia tora L. (Fabaceae/Leguminosae) ‘Taper’;
Mahato (244).

The seed paste is applied locally in itching and
ringworm to cure them. About one teaspoonful of
crushed seed is taken with tea 2-3 times daily for a
week to cure cough, headache and fever.

Centella asiatica (L.) Urban (Apiaceae/
Umbelliferae) ‘Ghod Tapre’ Indian pennywort, Water
pennywort; Mahato (245).

About 4 teaspoonfuls leaf juice is taken orally in
the morning for 2-3 weeks for its alleged cooling
property to body and stomach.

Chenopodium album L. (Chenopodiaceae)
‘Bethe’Pigweed ; Mahato (246).

About 250g tender aerial parts are cooked and
eaten once a day for a week to cure indigestion.

Chenopodium ambrosioides L. (Chenopodiaceae)
‘Rato latte’ Mahato (247).

About two teaspoonfuls juice of fresh aerial parts
is taken orally twice a day for 2-3 days to eliminate
intestinal worms.

Chrysopogon aciculatus (Retz.) Trin. (Poaceae/
Gramineae) ‘Kuro ghans’ Mahato (248).

Root paste is applied locally twice a day for 7
days to cure boils or wounds.

Cinnamomum tamala (Buch.-Ham.) Nees &
Eberm. (Lauraceae) ‘Tejpat, Dalchini’ Mahato
(254).

Leaf infusion is given twice a day for 5 days to
control diarrhoea and colic pain.

Clerodendrum viscosum Vent. (Verbenaceae)
‘Bhait’ Mahato (255).

One teaspoonful root paste is given orally twice
a day for 7 days to cure blood dysentery.

Dr. Ras Bihari Mahato and Bed Nidhi Sharma
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Colebrookea oppositifolia Sm. (Lamiaceae/
Labiatae) ‘Dhusure’ Dosul; Mahato (256).

Two teaspoonfuls paste of root is taken twice a
day for 7 days to cure epilepsy. Leaf paste is applied
locally twice a day for 3-4 days to cure wounds.

Commelina benghalensis L. (Commelinaceae)
‘Ban kane’; Mahato (270).

Two teaspoonfuls fresh plant juice is taken twice
a day for a week for its cooling effect to body.

Crotalaria prostrata Rottb. ex Willd. (Fabaceae/
Leguminosae) ‘Sano boksibaajaa’; Mahato (271).

Paste of branch is applied twice a day for 4-5
days on wounds for their treatment.

Cuscuta reflexa Roxb. (Convolvulaceae) ‘Akash
Beli’; Dodder; Mahato (272).

One teaspoonful paste of stem with a little lime
is given once in the morning for 4 to 5 days to induce
abortion at the early stage of pregnancy less than
months. The vapour of boiled plants is inhaled 2-3
times a day for 5 days to reduce body swelling and
to treat fever.

Cynodon dactylon (L.) Pers. (Poaceae/ Gramineae)
‘Dubo’ Grass; Mahato (273).

Decoction of plant is given twice a day for 7-10
days to treat diseases of the urino-genital system,
dysentery and diarrhoea.

Dalbergia sissoo Roxb. ex DC (Fabaceae/
Leguminosae)‘Sissoo’ Mahato (274).

About 4 teaspoonfuls decoction of leaves is given
twice a day for a week to cure gonorrhoea.

Datura stramonium L. (Solanaceae)‘Dhatura’
Thorn apple or Devil’s apple; Mahato (275).

Two or three seeds with one teaspoonful of rice
grain are crushed and taken in morning for a week
to cure indigestion and gastric pains.

Desmodium triflorum (L.) DC. (Fabaceae/
Leguminosae) ‘Jhonkhi-mamarkha’ Mahato (276).

Plant decoction (15cm long, 5 branches boiled
in a cup of water) is taken twice a day for 3 days as
wormicide. Tender parts are chewed twice a day for
a week to cure toothache.

Desmostachya bipinnata (L.) Stapf(Poaceae/
Gramineae) ‘Kush’ Mahato (277).

Root paste (about 5cm long 10 pieces of fresh
root are ground by mortar and pestle) is applied twice
a day for 7 days to treat toothache.

Dioscorea alata L. (Dioscoreaceae)‘Ghar tarul’
Mahato (278).

One handful boiled bulbil is eaten twice a day
for 15 days or more to cure piles, and gonorrhoea.

Dioscorea bulbifera L. (Dioscoreaceae)‘Ban tarul’
Mahato (279).

About one fourth of fresh tuber is chewed twice
a day for 2-3 days to cure cough and colds.

Eclipta prostrata (L.) L. (Asteraceae/Compositae)
‘Bhiringiraj, Bhrigaraj’yerba de tajo;Mahato (206).

About two teaspoonfuls juice of the crushed
aerial parts (about 5 branches crushed by mortar and
pestle) with equal amount of honey is taken orally
twice a day for a week to cure cough and bronchitis.

Elephantopus scaber L. (Asteraceae/Compositae)
‘Buti jhar, Halhale‘ Mahato (207).

Root paste is applied twice a day for 5 days to
cure pimples of children.

Eleusine indica (L.) Gaertn. (Poaceae /Gramineae)‘
Kodo Jhar’ Mahato (208).

Decoction of plant is given two times a day for a
week to cure fever.

Elsholtzia blanda (Benth.) Benth. (Lamiaceae/
Labiatae) ; Mahato (209).

About four teaspoonfuls juice of branch is taken
three times a day for a week to cure fever. Juice of
leaves is applied for two days on the chest and back
to cure cold and cough of children.

Erythrina stricta Roxb.  (Fabaceae/ Leguminosae)‘
Phaledo’ Mahato (210).

About 250ml juice of leaves is given as
vermifuge for cattle.

Euphorbia hirta L.(Euphorbiaceae) ‘Rato lahare
ghans or Dudhe jhar’ Mahato (211).

Two teaspoonfuls paste of a plant taken twice a
day for a week to cure dysentery, cough and asthma.

Common ethnomedicinal plants...
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Ficus benghalensis L. (Moraceae) ‘Bar’ Banyan tree
; Mahato (212).

Infusion of bark given twice a day for 7 days to
cure diarrhoea and dysentery. Milky latex is applied
twice a day for 5 days in healing of foot cracks.

Ficus racemosa L. ( Moraceae)‘ Dumri, Udumber’
Country fig tree; Mahato (213).
Paste of bark is applied twice a day for 2-3 days to
cure swellings of foot and hands. Bark decoction is
gargled to cure mouth ulcer.

Ficus religiosa L. (Moraceae) ‘Pipal’ Peepal tree;
Mahato (214).
About four teaspoonfuls bark decoction is used as
astringent.

Flemingia strobilifera (L.) W.T.Aiton ( Fabaceae/
Leguminosae) ‘Bhatwasi’ Mahato (215).
Root juice is taken twice a day for 7 days to cure
diarrhoea and dysentery.

Geranium nepalense Sweet ( Geraniaceae)
‘Chunitro ghans’ Mahato (216).
About two teaspoonfuls paste of plant is used twice
a day for 15 days or more to treat afflictions related
to kidney.

Hedyotis scandens Roxb. ( Rubiaceae)‘ Bokri
lahara, Dhudhe lahara’ Mahato (217).

Two to three drops of plant juice is drooped twice
a day for 7 days to remove the redness of eye caused
by dust allergy. Root paste is applied locally on
strains to cure them.

Hibiscus rosa-sinensis L. ( Malvaceae)‘
Barahmashe phool’ Shoe flower; Mahato (218).

Three or four flowers are chewed three times a
day for 3 days to relieve throat infection.

Hyptis suaveolens (L.) Poit.  (Lamiaceae/
Labiatae)‘ Gandhe Jhar, Tulsi jhar’ Wild spikenard
Mahato (219).

Five to ten leaves are squeezed between plams
of hands and juice is applied locally twice a day for
3 days to cure cuts and wounds.

Imperata cylindrica (L.) P. Beauv. (Poaceae/
Gramineae)‘ Siru’ Mahato (350).

Two teaspoonfuls root paste is given with 2-3
seeds of black pepper twice a day for 3-4 days to get
relief from diarrhoea.

Jasminum officinale L. ( Oleaceae) ‘Lahare Jai’
Mahato (232).

Paste of 10-15 flowers is taken orally twice a
day for a month to cure diseases of the heart and
diabetes.

Justicia adhatoda L. (Acanthaceae) ‘Asuro, Bakas’
Mahato (362).

Warm decoction of the leaves is given twice a
day for a month to treat asthma. About two
teaspoonfuls of the leaf juice are taken with honey
twice a day for a week as expectorant.

Mallotus philippensis (Lam.) Muell.
(Euphorbiaceae)‘ Rohini, Sindure’ kamala tree;
Mahato (233).

About 3-4 teaspoonfuls bark juice is taken 3
times a day for 7 days to treat diarrhoea and
dysentery.

Melia azedarach L. ( Meliaceae) ‘Bakaino’ Persian
lilac; Mahato (234).

Thick decoction (Bakainu ko khoto) prepared by
boiling 100g crushed stem-bark in a cup of water is
tied around the sprained part and kept for 3-4 days
to relieve pain and swelling.

Mentha arvensis L. (Lamiaceae/ Labiatae)‘ Pudina’
Spearmint; Mahato (235).

Leaves decoction is taken twice a day for a week
to cure throat infection and indigestion. Its decoction
with cinnamon is given to women to hastening
childbirth at delivery.  Sauce prepared from leaves
is used in indigestion and stomach probles.

Mimosa pudica L. (Fabaceae/ Leguminosae) ‘
Lajjawati, Lajwanti’ Touch me not; Mahato (236).

About two teaspoonfuls paste of the root is used
twice a day for a week in the treatment of asthma,
fever, cough and dysentery.

Mirabilis jalapa L. ( Nyctaginaceae )‘ lankasani’
Four O’clock, Marvel of Peru; Mahato (237).

About two teaspoonfuls root paste is given once
a day for 15 days to cure of piles.

Dr. Ras Bihari Mahato and Bed Nidhi Sharma
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Mucuna pruriens (L.) DC. ( Fabaceae/
Leguminosae)‘ Kauso’ Mahato (238).

Powder of dry pods is given twice a day for 3
days as anthelmintic and root powder is taken orally
as purgative.

Ocimum tenuiflorum L. (Lamiaceae/ Labiatae) ‘
Tulsi’ Holy basil, Sacred basil ; Mahato (239).

A cup of leaf decoction with some salt is taken
orally twice a day for 7 days to cure cough and colds.
Infusion of leaves (two teaspoonfuls) is given twice
a day for 7 days to cure gastric disorders and
stomachic.

Oxalis corniculata L. ( Oxalidaceae)‘ Chariamilo’
Indian Sorrel ; Mahato (351).

Two or three drops of the leaf juice is put twice a
day for 3 days in the eye to relieve redness caused
by dust allergy.

Phoenix humilis Royle ex Beccari & Hook. f.
( Palmae)‘ Thakal’ Mahato (330).

Seed paste is applied twice a day for 3-4 days to
cure itchy skin.

Phyllanthus emblica L. ( Euphorbiaceae)‘ Amala’
Emblic myrobolan; Mahato (331).

Powder of dried fruit is given twice a day for 7
days to cure diarrhoea and dysentery. About two
teaspoonfuls juice of fresh fruit is taken orally twice
a day for 15 days to cure indigestion, jaundice,
anaemia and heart complaint. Dried fruit is used in
the preparation of “Triphala”, an Ayurvedic medicine
used for liver and gastrointestinal troubles.

Piper longum L. (Piperaceae) ‘Pipala’ long pepper
Mahato (360).

The root is pungent and is used in bronchitis,
abdominal pains, diseases of the spleen and tumors.
The ripe fruit is useful in asthma, bronchitis,
abdominal pain, fevers, leucoderma, urinary
discharges, tumors, piles, leprosy and jaundice.

Plantago major L. ( Plantaginaceae) ‘ Isabgol’
Ispaghula;  Mahato (332).

Decoction of the leaf is taken twice a day for 3
or more days as an antipyretic drug. The seeds soaked
in water used as laxatives and cooling drugs. Seeds
are also used in chronic and painful constipation and

piles.

Plumbago zeylanica L. ( Plumbaginaceae) ‘ Chitu’
White flower leadwort; Mahato (333).

Leaf decoction is taken two times a day for 5
days in stomach pain.

Pogostemon benghalensis (Burm. f.) Kuntz.(
Lamiaceae/ Labiatae)‘ Rudilo’ Mahato (334).

Paste of leaves is given twice a day for 7 days to
cure diarrhoea and dysentery. Five to ten leaves are
squeezed between palms of hands and juice is
drooped on to the cuts to stop bleeding.

Rauvolfia serpentina (L.) Benth.  ex Kurz (
Apocynaceae)‘ Sarpagandha’ Serpentine; Mahato
(335).

Root paste is applied locally to cure the wound
of snakebite.  Juice of root is given twice a day to
cure blood pressure. Reserpine ( an alkaloid )
obtained from root is used to cure insanity (madness),
high blood pressure and irritable conditions of the
nervous system.

Ricinus communis L. (Euphorbiaceae) ‘ Arandi,
Ander, Andi ko bot’ Castor bean; Mahato (336).

The seed oil is applied once a day for 7 days as
coolant in case of sun stroke. Oil is also applied
externally twice a day for a week to cure
inflammation of the intestine.

Rubia manjith Roxb. ex Fleming ( Rubiaceae)‘
Majitho’ Indian madder Mahato (337).

Decoction of stem (about 5cm long 10 pieces of
stem are boiled in half a cup of water) is given orally
twice a day for 7 days to cure fever. Root decoction
(about 5cm long 4 or 5 pieces of root boiled in half
a cup of water) is taken orally twice a day for 15
days as tonic.

Saccharum spontaneum L. ( Poaceae/ Gramineae)
‘ Kans’ Mahato (338).

Paste of root is applied locally for 3-4 days to
cure inflammation of hands and legs.

Shorea robusta Gaertn. ( Dipterocarpaceae) ‘ Sal’
Mahato (339).

One teaspoonful resin powder is taken orally
thrice a day for 5 days to cure dysentery. About one
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teaspoonful of resin powder is taken orally with hot
milk twice a day for two days to relieve stomach
pain.

Sida acuta Burm. f. ( Malvaceae) ‘ Balu Jhar’
Mahato (340).

Root decoction (about 5cm long 10 pieces of root
boiled in a cup of water) is taken twice a day for 7
days to cure colic pain.

Sida cordifolia L. ( Malvaceae) ‘ Bariyar’ Country
mallow; Mahato (341).

Decoction of root (about 5cm long 10 pieces of
root boiled in a cup of water) is given orally twice a
day for 5 days to cure fever. One teaspoonful seed
powder is taken twice a day for 15 days for
improving impotency.

Sigesbeckia orientalis L. ( Asteraceae/  Compositae)
‘Dudhe Jhar’ Mahato (290).

Tincture of the plant (tincture prepared by
grounding 2 or 3 fresh plants in half a cup of water
with mortar and pestle) is applied locally twice a
day for 10 days externally to cure ringworm and other
parasitic infections on the body.

Solanum nigrum L. ( Solanaceae) ‘ Kamayo,
Jangali bihin’  Black night shade; Mahato (291).

About 10 ripe fruit are given orally three times a
day to children for a week to cure cough.

Solanum virginianum L. ( Solanaceae)‘ Kantkari’
Indian salamin; Mahato (292).

Decoction of root is taken orally twice a day for
seven days to cure cough, asthma and chest pain.

Sonchus oleraceous L. ( Asteraceae/  Compositae)‘
Dudhi kanda’ Mahato (293).

One teaspoonful leaf paste is given orally twice
a day for 2-3 days to cure stomach pain.

Swertia angustifolia Buch.-Ham. ex D. Don var.
angustifolia (Gentianaceae)‘ Chiraito, tite’ Chiretta;
Mahato (342).

The infusion of branch (branch is soaked in a
cup of water for 12 hours) is taken orally twice a
day for 15 days as blood purifier.

Tagetes patula L. (Asteraceae/  Compositae)‘
Hajariphool, Saye patri’ French marigold; Mahato

(294).
About 2-3 teaspoonfuls infusion of a branch is

used twice a day for 7 days to cure cold and
bronchitis.

Tamarindus indica L. (Fabaceae/ Leguminosae) ‘
Imali’ Tamarinds; Mahato (295).

Juice of 4-5 ripen fruit is taken for 7 days for
abdominal cooling property and digestive effect.

Taraxacum officinale F.H. Wigg. (Asteraceae/
Compositae) ‘Tukiphool’ Mahato (296).

About 5 cm long 3-4 pieces of fresh root are eaten
raw regularly for 15 days for its cooling effect of
abdomen.

Terminalia  bellirica (Gaertn.) Roxb.
( Combretaceae)‘ Barro’ Belleric myrobalan;
Mahato (345).

Two roasted fruit are chewed twice a day for 3
days to improve sore throats. They are eaten three
times a day for a week to cure cough. It is one of the
constituents of “Triphala” which is used in liver and
gastrointestinal troubles.

Terminalia chebula Retz. ( Combretaceae) ‘ Harro’
Chebulic myrobalan ; Mahato (346).

Two roasted fruit are chewed twice a day for 3
days to improve sore throats. They are eaten three
times a day for a week to cure cough. It is one of the
constituents of “Triphala” which is used in liver and
gastrointestinal troubles.

Tridax procumbens L. ( Asteraceae/  Compositae)‘
Kurkure, Husure Jhar’ Mahato (261).
A whole plant is squeezed by the palms of hands to
obtain juice.  Fresh plant juice is applied twice a
day for 3-4 days to cure cuts and wounds.

Triumfetta rhomboides Jacq. ( Tiliaceae) ‘ Dalle
kurro’ Mahato (262).
Plant paste is applied twice a day for 7 days to cure
pimples.

Vitex negundo L. ( Verbenaceae)‘ Simali’ Mahato
(263).
Root decoction (about 5cm long 10 roots boiled in a
cup of water) is applied three times a day for 3-4
days in joint pains to cure them.
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Zingiber officinale Rosc.( Zingiberaceae) ‘ Aduwa’
Ginger; Mahato (264).

Paste prepared from one teaspoonful rhizome
juice warmed with equal quantity of cow’s butter
and is applied as massage on the chest and throat
before bedtime for two days to cure cough. The fresh
juice of rhizome with honey is an excellent relief
for coughs and asthma.

Over Exploitation of Medicinal Plants

Person involved in the trade of medicinal plants have
over exploited a large number of commercially
important medicinal plant species. Lack of
sustainable harvesting method, inadequate
knowledge of forest management and the lack of
financial resources are the main causes of over
exploitation. Indiscriminate collection and over
exploitation of some commercially important
medicinal plant species like Aegle marmelos,
Bauhinia vahlii, Cinnamomum tamala, Phyllanthus
emblica, Rauvolfia serpentina,  Shorea robusta,
Tamarindus indica, Terminalia  bellirica, Terminalia
chebula, etc., have been reported. These plants were
collected illegally in large amounts from different
areas of the district and supplied to contractors at
minimum rate. According to local people these
activities led to decline in the population of the
medicinal species from forest.

Conservation and Management Status

It is general tendency of the people to collect the
plant species from the forest without adopting any
management technique for the sustainable use of the
resources. People follow traditional routine to
harvest existing plants and rarely care to grow new
plants. They collect and exploit certain plant species
in large amount without cultivating them. About the
reason for no cultivation, most of the people reported
that they did not know how to cultivate them and
they have no such interest in the cultivation of plants
as they are found in wild state. They have no
technical support, modern technology and scare
about risk of marketing and return of investment.

Discussion

In total 90 species were identified as medicinal plants
from Dhanusha district, Nepal. These plant species
were distributed among 82 genera and 40 families
with the largest number of species from the family
Leguminosae  (15), followed by  Compositae  (10),
Gramineae  (6) and Labiatae  (6). The parts of the
plant most commonly used in the treatment of
diseases are root, leaves, barks, and whole plant.
These are often used fresh.  The most freuently used
traditional phytotherapy are those against gastro-
intestinal problems as in other areas in Nepal; Taylor
et al. (2002) in Tinjure-Milke-Jaljale area; Mahato
and Chaudhary (2005) in Palpa district. These
include diarrhoea, dysentery, indigestion and
abdominal pain. Other common diseases are cuts
and wounds, cough and colds, respiratory diseases
(asthma, bronchitis), toothache, menstruation, fever,
inflammations of hands and legs, urinary problems,
diabetes, leprosy, anaemia, boils, weakness,
vomiting, liver and kidney troubles, mouth ulcers,
eye disease, strain, throat infection, joint strain, in
which the plant species are used on a large scale.
Most of the medicinal plants have more than one
application i.e. used in the treatment of more than
one disease.

Siwakoti and Varma (1996) documented medicinal
plants of the Terai of eastern Nepal. Comparing the
results with the present findings of Dhanusha district
some of the common plant species have many
dissimilar uses and few have similar uses. Some of
them are Bombax ceiba in snake bite, Centella
asiatica to cure sore throat, Sida acuta in fever,
nervous and urinary diseases, Oxalis corniculata in
stomach pain and scurvy. But Ageratum conyzoides
to cure cuts and wounds, Aegle marmelos for
diarrhoea, Azadirachata indica as antiseptic and
twigs as tooth brushes, Mucuna pruriens as
purgative, Tamarindus indica for digestion, and
Rauvolfia serpentina to cure snake bite and blood
pressures are similar to the present study of
Dhanusha district.

Mahato and Chaudhary (2005) studied the
ethnomedicinal plant resources of Palpa district, west
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Nepal. Comparing the results with the present results
of Dhanusha district some of the common plant
species have similar uses. Some of them are Acacia
catechu to treat cough, Aegle marmelos to cure
digestive disorder, diarrhoea, Ageratum conyzoides
to cure cuts and wounds, Azadirachata indica as
antiseptic and twigs as tooth brushes, Centella
asiatica for its alleged cooling property to body and
stomach, Ficus benghalensis in healing of foot
cracks,

Mucuna pruriens as purgative, Ocimum tenuiflorum
to cure cough and colds, Phyllanthus emblica for
liver and gastrointestinal troubles, Plumbago
zeylanica in stomach pain, Tamarindus indica for
digestion, Terminalia chebula in cough and
gastrointestinal troubles, Rauvolfia serpentina to
cure snake bite and blood pressures, Rubia manjith
in fever, and  Zingiber officinale to cure cough are
similar to the present study of Dhanusha district.

 Suggestions

• A detail assessment of the economic value of
medicinal plants, productive capacity,
sustainable harvesting methods, cultivation of
commercial species, and actual market value of
plant species should be well documented.

• Local people and forest dwellers should be
involved in preserving and managing the forest
resources.

• Herbal farms and some potential protected areas
should be established in participation of local
people.

• Local healers are also not well profited by their
occupation. Therefore, they are to be encouraged
and some subsidy should be provided to them.

• Contractors are the major exploiter of the natural
resources, therefore, these activities should be
checked in time.

• Above mentioned used should not be
administered without the prescription of
authorized medical practioners.
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Abstract

Seeds were used as initial explants and nodes from germinating seedlings used as secondary explants
for multiplication of microshoots by supplementing different concentration of growth regulators (cytokinin
and auxin) along with MS medium. The MS medium supplemented with 1.0 mg/ml 6-benzylaminopurine
(BAP) and 0.1 mg/ml naphthaleneacetic acid (NAA) was found to be best for microshoot multiplication.
The mature culture bottles were acclimatized for two week. In-vitro grown shoots successfully rooted in
non-sterile sand within 15 to 20 days. The rooted plants were then transferred in poly bags. The research
work was found to be useful for rapid multiplication of P. furtunei  in a short period of time.

Introduction

The genus Paulownia is an economically important
tree belonging to family Scrophulariaceae. Most of
the species of the genus Paulownia are native to
China except P. fortunei, which is found in Vietnam
and Laos.  Paulownias had been sussessfully
introduced in Japan, Australia, Brazil, Europe and
the United States. P. fortunei, widely grown in
temperate areas of Taiwan and Australia,  it has been
planted also in many tropical and subtropical areas
of the world. The common names for the Genus
Paulownia include Empress Tree, Royal Paulownia,
Royal Princess Tree, Tung (China) and Cotton tree
and Kiri (Japanese). They are deciduous trees 12–15
m (40–50 ft) tall, with large, heart-shaped leaves 15–
40 cm across, arranged in opposite pairs on the stem.
The flowers are produced in early spring
on panicles 10–30 cm long, with a tubular
purple corolla resembling a foxglove flower.
The fruit is a dry capsule, containing thousands of
minute seeds. Paulownia spp. can be propagated
sexually by seeds or asexually by stem cutting,
branch cutting, root cutting or stump sprouts.

Benefits of Paulownia

The plant can be used in many beneficial ways. The
plant has capabilities for ornamental living posts,
as livestock fodder and in honey production. It would
also create a barrier for forest erosion and would, of

course, be excellent for wood production. The woods
of this genus are prized for their utilities while the
plants are used as ornamental trees. The wood is
strong yet lightweight (16 pound for cubic foot)
making it useful in the manufacture of furniture, toys,
aircraft, plywood, crates and musical instruments.
The commercial value of Paulownia is enhanced by
its rapid growth rate, high level of drought resistance
and marked tolerance of poor soil (Stearns,1944;
Howlett, 1975; Tang et al., 1980; Beckjord and
McIntosh, 1983). These qualities may indicate that
Paulownia has potential for the production of wood
products. It is also a good tree for agroforestry.

In Nepal, since 1994, Paulownia tomentosa plants
were planted in Knowledge Park of ICIMOD,
Godawari, but no attention was given to these plants
by the people of Nepal. Later on, because of fast
growing nature, from three/four years back, many
companies and farmers have shown interest in
planting these plants. Most of nurseries and the tissue
culture laboratories of Nepal are producing
Paulownia plants through seeds, stem cutting , root
suckers and from tissue culture. Due to high demand
of Paulownia, the production of seedlings stocks is
inadequate to the country. Seedlings production by
in vitro is an alternative method to fulfill demand of
this plant. In this paper, an efficient
micropropagation protocol has been developed for
P. fortuneii.
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Material and method

Source of Explant

The seeds of P. fortuneii were brought from the tree
growing in the compound of Beijing Forestry
University, China. The seeds were sterilized in
0.25% mercuric chloride for 5 minutes and then
washed with sterilized distilled water 3 to 4 times.

Culture medium and establishment of
explants

Seeds were cultured on 0.8% agar gelled MS
medium (Murashige and Skoog’s 1962) without
hormones. The medium was also supplemented with
1% casein hydrolysate. The pH of the medium was
adjusted to 5.8 prior to autoclaving at 15psi and
121°C for 20 minutes. The cultures were incubated
at 25±2°C under 16 hour photoperiod at light
intensity of 3000 lux.

In vitro multiplication

 The nodes from in vitro grown seedlings were used
as secondary explants and were subcultured in MS
medium supplemented with different concentrations
of BAP and NAA. All treatments consisted of 5
replicates and experiments were repeated twice.
After multiplication of microshoots from nodes on
medium supplemented with BAP and NAA, the
nodes in the developed microshoots were regularly
subcultured on fresh medium at 6-8 weeks of interval
for further multiplication.

Rooting and Hardening

For rooting, the microshoots multiplied in-vitro were
first acclimatized then removed from the culture
flasks, washed thoroughly to remove the medium in

microshoots and transferred on propagator filled with
non-sterile sands (Rajbhandary and Bajaj, 1991). The
rooted plantlets were transferred to polybags or in
clay pots with soil for further growth and then to
field.

Result

The seeds were germinated 8 to 10 days after
inoculation in MS medium. The nodes developed
in germinating seedlings were used as secondary
explants. Initially, the node explants showed
responses in all concentrations of BAP and NAA.
After two weeks in incubation the node explants
regenerated micro shoots differently in different
concentration, The medium supplemented with 1.0
mg/l BAP and 0.01mg/l NAA was found to be best
for micro shoot multiplication (Table 1). Each node
regenerated 2 to 3 micro shoots with the height of 3
to 4 cm within five to six weeks. But in the medium
supplemented with higher concentration of BAP
micro shoots were stunted and calli were developed
at the base. In lower concentration of BAP the
regenerated shoots were thin and had difficulty
developing roots in ex vitro sands.

Sand rooting

For acclimatization, the culture bottles with mature
microshoots were shifted to green house for 15 days.
Then the plantlets were taken out carefully and
washed with tap water. The plantlets were transferred
to the propagator filled with sand. The propagator
was covered with its cover maintaining the humidity.
After 2 weeks, the microshoots regenerated roots
and then were transferred into polybags for further
growth.

S.No 

Conc. of growth 

hormones (mg/l) 
Average no. of 

microshoots 
Callus formation 

Ht. of 

microshoots 

in cm 

Condition of 

microshoots 
BAP       NAA 

1 0.5 0.1 1 to2  Absence of callus 3 to 5 Weak  

2 1 0.1 2 to 3 Absence of callus 3 to 4 Healthy  

3 2 0.1 Stunted 2 to 3 microshoots Callus at base 2 to 3 Satisfactory 

4 2.5 0.1 Stunted 3 to 4 microshoots Callus at base 2 to 3 Not good 

5 5 0.1 Stunted 3 to 4 microshoots Callus at base Very short Not good 

Table 1 Effect of different concentrations of BAP and NAA on nodes in 6 weeks
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Discussion

Micropropagation method has been used by many
researchers for in vitro multiplication  of Paulownia
using different explants. Bergmann and Heung–Kyu
(1997) reported that adventitious shoots were
obtained from leaf  petiole and lamina. They found
that , in average, from each leaf, 63   adventitious
shoots were produced  in P. ‘Henan1’ and 48 shoots
in P. elongata. Rao et al. (1996) had obtained 40
shoots from leaf explants over a 4 months period
through direct regeneration. Similarly,  Ozaslanet al.
(1996) studied the effect of explants for in vitro
propagation of P. tomentosa  using different explants
such as petiole, leaf, shoot tip and nodal cutting.
Among them, they found that nodal cutting was the
best explant for micropropagation. Ipekci  et al.
(2001) obtained high frequency of plant regeneration
from nodal explants in P. elongata. In our case also,
nodal explant was found to be the best explant for
multiplication..Corredoira et al. (2008) used
thidiazuron hormone for induction of more plantlets
from leaf explants. Martarcotrigiano and Stimart
(1983) researched on in vitro organogenesis using
nodal explant for shoots multiplication in P.
tomentosa. Kumaret al. (1998) used petiole and leaf
lamina an explants for adventitious shoot initiation
of P. fortunei. Venkateswarlu  et al. (2001) also used
nodal cutting as an explant for micropropagation of
P. fortunei.

In most of the experiments, roots were regenerated
in vitro using Auxin (IBA, NAA). According to

Venkateswarlu et al. (2001), in vitro shoots were
rooted ex vitro  using vermiculite and cocopit (1:1
v/v ratio) under 90% humidity. The cost of  rooting
plantlets is expensive than sand rooting plantlets,
and takes one more step in micropropagation
process. In our works, microshoots were transferred
to sand for the initiation roots. This process reduces
cost of micropropated plantlets and helps in easy
establishment in field.

Conclusion

P. fortunei is economically important plant and its
demand is increasing  in Nepal day by day due its
fast growing nature and light weight strong woods.
Therefore, commercial production of plants  through
tissue culture method can be an efficient method to
meet the demand. Our experiment provides efficient
method of tissue culture for the production of P.
fortunei.
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Micropropagation of Ficus religiosa L.
through seed culture

Sabari Rajbahak, Kesari Maiya Rajkarnikar
Department of Plant Resources

Abstract

Ficus religiosa L. (Pipal) is a long-lived valuable multipurpose forest tree. The tree is exploited because of
its religious, ornamental and medicinal value and the regeneration rate in natural habitat is low. An in
vitro propagation protocol has been developed from seed culture. Seeds were germinated in Murashige
and Skoog (1962) hormones free media. Within two weeks, seeds were germinated and cotyledons
were cultured in different hormone concentrations. Micro shoots were proliferated after 4 weeks. Through
routine sub-culturing of multiple shoot culture on a similar shoot induction medium, a high multiplication
rate was achieved. Mature plantlets in culture bottles were acclimatized for 7-10 days in green house and
transferred into sand for rooting. The rooting initiated after two weeks and the rooted plants were transferred
into soil. The established plants showed more than 90 % survival.

Key words: Micro propagation, Ficus religiosa L , Tissue culture

Introduction

The genus Ficus belongs to family Moraceae
comprises of more than 1,000 species, occurring in
tropical and sub tropical regions (Bailey and Bailey,
1976). It is the oldest flowering plant (angiosperm)
in the world. Ficus species are trees, shrubs, twiners
and hemi-epiphytes, often with adventitious roots
(Nasir and Ali, 1974). Ficus religiosa L. (commonly
known as Pipal, Bodhi-tree) is a long-lived, large,
evergreen, ornamental and fuel wood tree, native to
India and is widely found wild or cultivated
throughout India, Pakistan, Bangladesh, Ceylon,
China, Burma and Thailand and Nepal. The tree
attains large dimensions and has long life span. It is
heavily branched with long petiolated, long tipped,
heart-shaped leaves and is very popular as shade tree.
It is commonly planted as an avenue or roadside tree
most frequently near temples.

Ficus religiosa has great mythological, religious and
medicinal importance in the culture of India and
Nepal since times immemorial (Prasad et al., 2006).
Buddhist legend tells that Gautama Buddha attained
enlightenment (bodhi) while meditating underneath
a Ficus religiosa. The site is in present day Bodh
Gaya in Bihar, India. The original tree was destroyed,
and has been replaced several times. A branch of

the original tree was rooted in Anuradhapura, Sri
Lanka in 288 BCE and is known as Jaya Sri Maha
Bodhi. In Theravada Buddhist Southeast Asia, the
tree’s massive trunk is often the site of Buddhist or
animist shrines.

People get rest under the Pipal tree which is called
Chautari. People worship it by tying threads of white,
red and yellow silk around it and the sacred value of
the tree can be co-related to the great medicinal
applications of it which are mentioned in Ayurveda,
the indigenous Indian medicine system (Prasad et
al., 2006). Various preparations from Ficus religiosa
has been documented for their important medicinal
applications like in the treatment of heart disease,
diabetes, asthma, inflammations and glandular
swelling, wound healing, stomatitis, skin diseases
and women genital disorders (Shah, 1982; Singh et
al., 2002; Ananda and Kunjani, 2000; Chandrasekar
et al., 2010). Many secondary metabolites viz.
bergenin, lupin 3-one, â-sitosterol, lanosterol, n-
octacosanol, stigmasterol, phytosterols, caffeic acid
(hydrocarbon), amides, flavanoids, tannins,
furanocoumarin derivatives namely bergapten and
bergapton have been isolated from different parts of
the tree (Kirana et al., 2009).
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The vegetative propagation by cutting is not efficient
under varied climatic conditions. Because of its
medicinal importance and potential, there is a need
to carry out rapid, mass propagation of the species.
Although there have been reports on
micropropagation techniques of many species of
Ficus in Nepal, there is no report on the
establishment of a micropropagation protocol for
Ficus religiosa. The present study was, therefore,
undertaken to develop a protocol for mass clonal
propagation of this important medicinal and religious
plant through in vitro culture.

Materials and methods

a)Plant material and explants sterilization

The seed explants of Ficus religiosa for present
research work was collected from an old tree of about
50 years or above. The seeds were dried in sun and
seed coats were removed. The tiny seeds were then
tied in the muslin cloth and washed in running tap
water with few drops of liquid detergent Tween -20
for half an hour, again rinsed with distilled water
for three times. Finally, the seeds were surface
sterilized with 0.1 % mercuric chloride solution for
2 minutes followed by three thorough washes with
autoclaved water to removed traces of mercuric
chloride.

Culture medium

a) Seed germination

Seeds were germinated in hormones free MS basal
media.

b) Shoots multiplication

Germinated seedlings were cultured in MS medium
supplemented with different concentration of plant
growth regulators BAP (1.0-5.0 mg.l-1), NAA
(0.1and 0.5 mg.l-1) for shoot proliferation. 10
replicates were prepared for each concentration of
BAP and NAA. Sucrose 3% was used as carbon
source and the pH of the medium was adjusted to
5.8 using sodium hydroxide (NaOH) before
autoclaving. The media were solidified with 0.8%
agar and were autoclaved at 121°C.

Inoculation of seedlings

The tiny seeds were placed on the surface of
hormone-free MS media. After germination
seedlings were transferred into MS media with
different concentrations of growth hormones BAP
and NAA (Fig. 1). After successful initiation of
multiple shoots, newly formed shoots were excised
and repeatedly sub-cultured in the same
concentrations of growth hormones for rapid shoot
proliferation. The culture bottles were incubated
under 16 hour photoperiod with light intensity 3 Kilo
lux and temperature of 25+2°C.  The mature culture
bottles (12 weeks old) were transferred to green
house for 7-10 days for acclimatization. Then the
micro shoots were transferred into sand for rooting.

Result

a) Shoot proliferation

After 6 weeks of culture, the explants showed
responses and 4-6 micro shoots proliferated from
each seedling (Fig. 2). The newly formed shoots were
sub cultured at 4 weeks intervals to fresh medium
with same concentration of growth hormones. All
the media supplemented with different
concentrations of growth hormones (BAP, NAA)
were not suitable for shoot proliferation. Among all
combination of growth hormones BAP and NAA,
the proliferation of micro shoot was found to be best
in the MS medium supplemented with 1.0 mg.L-1

BAP and 0.1 mg.L-1 NAA. After third subculture,
the number of micro shoot was increased.  After 12
weeks of sub culture 20-25 micro shoots were
developed in a single culture bottle (Fig. 3).

The table showed after germination of seed,
germinated seedling were excised from germinated
seed and cultured in MS medium which was
supplemented with different concentration of growth
hormone BAP, NAA. Among them low
concentration of NAA 0.1 mg.l-1 and low
concentration of BAP 1.0 mg.l-1 showed high
multiplication rate. There are about 25 number of
micro shoot in single culture bottle. Increasing the
BAP concentration was not favorable for shoot
multiplication. Only few shoots were developed and
remain same after subculture in same media.

Sabari Rajbahak, Kesari Maiya Rajkarnikar
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S.No. 
MS+ Growth Hormone mg.L

-1
 Response of 

explants 

Average number of shoot per explants Condition of 

micro shoot 
BAP NAA After 6 weeks After 12 weeks 

1 1 0.1 Responded 4-6 20-25 Best 

2 2 ���G Responded 3-4 8-9 Good 

3 3 ���G Responded 2-4 5-7 Satisfied 

4 4 ���G Not Responded 0 - Not good 

5 5 ���G Not Responded 0 - Not good 

Sand Rooting

Micro shoots were thoroughly watered and covered
with polythene hood having 80% humidity and 30°C
temperature for rooting in sand (Fig. 5) (Rajbhandari
and Bajaj, 1991). The roots initiated in the micro
shoots after 2 weeks and the micro shoots were left
in sand box for further 2 weeks for maturation and
hardening. 80-85 % of micro shoots were rooted in
sand (Fig. 6). The rooted micro shoots were then
transferred into soil (Fig 7).

Discussion

Many research works have been carried out for mass
propagation of Ficus religiosa using leaf explants,
nodal explants, as well as germinated seedlings in
different countries. Siwach and Gill (2011) observed
shoot multiplication in Ficus religiosa L. in presence
of adenine sulphate, glutamine and phloroglucinol.
In our research work, cotyledonary node culture in
MS media with growth hormone BAP and NAA
along with 3% of sucrose was found to be best for
multiplication of Ficus religiosa. There was no
requirement of adenine sulphate, glutamine and
phloroglucinol. Jaiswal and Narayan (1985) have
reported shoot regeneration via indirect
organogenesis through callus phase, maximum
number of 6–10 shoots being obtained from a callus
piece. Micropropagation via callus phase has the
chances of somaclonal variations and so cannot be
called clonal propagation. Direct shoot regeneration
in Ficus religiosa L. has been reported by Deshpande
et al. (1998) and in their study, maximum of 5-6
shoots were obtained from single explants. Hassan
et al. (2009) have reported comparatively higher rate

of multiplication but still the study lacks the
observations regarding the shoot multiplication as
well as health of the shoots during continuous sub-
culturing process. So there is a need to further modify
the micro propagation protocol for Ficus religiosa
which can fulfill the large scale commercial demand
of planting material of this tree.

Munshi et al. (2004) reported in vitro clonal
propagation of banyan (Ficus benghalensis L.)
through axillary bud culture. They used nodal
segments containing axillary buds of  Ficus
benghalensis L. which were induced to produce a
large number of multiple shoots by culturing on MS
medium supplemented with 1.0 BA+ 0.1 NAA
(mg.L-1) and 20% (v/v) coconut milk. Excised shoots
from this culture were rooted best on ½ MS medium
fortified with 0.5 mg.L-1 IBA. The complete plantlets
thus obtained were successfully transferred to soil.
Rahman et al. (2004) used nodal segments as initial
explants for in vitro propagation of banyan tree
(Ficus benghalensis L.) and used MMSI medium
supplemented with 0.5 mg.L-1 BA. Amatya and
Rajbhandary (1991) also reported in vitro
propagation of Ficus lacor Buch. Ham. by using
shoot tip explants. They used growth hormones 6-
benzylaminopurine and kinetin. Amatya and
Rajbhandary (1992) produced Ficus nerifolia
through clonal propagation. They used growth
hormones 6-benzylaminopurine and kinetin.

In our research work there was direct regeneration
of micro shoot from germinated seedlings. There was
no callus formation. In first subculture, we obtained
4-6 shoots. After third subculture, the number of
micro shoots increased up to 25. Some researcher

Micropropagation of Ficus religiosa...
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used Woody Plant Medium for in vitro proliferation
of Ficus religiosa L. We used only MS medium
supplemented with benzylaminopurine and
napthaleneacetic acid for proliferation of Ficus
religiosa. Most of the researchers produce plantlets
through in vitro rooting which is economically
expensive and requires one more step in plant tissue
culture work. We produced plantlets through ex vitro
rooting, following sand rooting technique
(Rajbhandari and Bajaj, 1991) which was
economically cheaper than in vitro rooting plants.
85 % microshoots were rooted in sand. Once micro
shoots were rooted in sand, lower mortality rate was
observed when they were transferred into soil. This
sand rooting technique was economically cheaper
than in vitro produced root.
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Fig .1 Seedling explants in 1.0 mg/l BAP and0.1 mg/l NAA

Fig.2  6 weeks old microshoots

Fig.3   12 weeks old microshoot

Fig 4 Acclimatization for sand rooting in green house

Fig 5 Rooting in sand

Fig.6 Root initiated after 2 weeks

Fig. 7 Rooted plantlet transferred to soil
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Abstract

Growth rates of any plants are influenced by nutrients availability, its environment and their genetic
constitution. So growth rates are often different for different species. In vitro growth rates of two intra-
generic orchid species, viz., Coelogyne stricta(D. Don) Schltr. and Coelogyne flaccida Lindl.having almost
similar size and flowering period were considered in this investigation. Capsules taken were two months
old and growth rates with respect to shoot length were taken after 25 weeks of culture when complete
plantlets having well developed shoots and roots were observed in almost all 15 different hormonal
combinations of Murashige and Skoog (1962) medium. Nevertheless in vitro growth rates were found to
be different for both species even when grown under similar conditions of light, temperature and medium.

Keywords: in vitro, growth rates, Coelogyne stricta and Coelogyne flaccida.

Introduction

Plants grow on soil and their growth depends on
quantity and quality of nutrients present in it. It is
also affected by the climatic factors such as light,
temperature, precipitation, humidity of air, etc. and
the genetic constitution of the plant material
(Sharma, 2006).

Coelogyne stricta (D. Don) Schltr. is  commonly
known as ‘The Rigid Coelogyne Pseudobulb’. It is
an  epiphyte growing on tree trunks or lithophyte
growing on mossy rocks, forms large colonies, grows
from warm to cold conditions, likes partial shade,
and occurs in primary subtropical forest at elevations
of 1400-2000 m asl. It is found in eastern and central
Nepal, Bhutan, China, India, Laos and Myanmar;
and its flower blooming time is April-June (Raskoti,
2009). The flowers are ochraceous white in colour,
the lip having a broad spot of yellow and pink on
the lamellae on its anterior lobe, the lower part of
the lamellae being yellow; the column is white and
the ovary pinkish-brown. The flowers have a rather
unpleasant smell (King and Prantling, 1970).

Coelogyne flaccida Lindl. is commonly known as
‘The Loose Coelogyne Pseudobulb’. It is an  epiphyte

growing on tree trunks,  grows in warm areas, likes
partial shade, occurs in tropical to subtropical forest
at elevations of 900-1100 m asl. It is found in central
Nepal, China, India, Laos and Myanmar; and its
flower blooming time is April (Raskoti, 2009). The
sepals and petals are  pale brown in colour; the lip is
darker brown, the terminal lobe however being white
with a yellow patch near its base; the lamellae are
yellow. The column is white with a broad yellow
streak in front and the anther is buff-coloured. The
flowers have a disagreeable smell (King and
Prantling, 1970).

The cost of any tissue culture technique depends
highly on the growth rate of in vitro growing plants.
The faster  the in vitro growth rate, less expensive
is the technique. Medium formulation and the
explant used highly influence the growth rates of in
vitro growing plants. In this investigation two intra-
generic species, viz.,Coelogyne stricta and C.
flaccida were selected for their comparative growth
study because they have both ornamental and
medicinal values (Rajbhandari and Bhattarai, 2001;
Manandhar, 2002).
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Materials and Methods

Two-months-old immature capsule of Coelogyne
stricta (D. Don) Schltr. and Coelogyne flaccida
Lindl. collected from the orchid house of National
Botanical Garden, Godawari, Kathmandu was used
in the research.

The capsules of Coelogyne stricta and C. flaccida
were sterilized separately by washing under running
tap water besides 2-3 drops of tween 20 solution for
50 minutes until the water became totally clear and
transparent. The capsules were then separately rinsed
in 70% ethyl alcohol for 2 minutes and 1% solution
of sodium hypochlorite for 10 minutes. Finally they
were rinsed five times with sterile water .

Murashige and Skoog (MS) medium, the basal
medium, was used alone and in different
combinations of 6-Benzylaminopurine and á-
Naphthaleneacetic acid (as given in Table 1). The
medium was supplemented with 3% sucrose. The
pH of the medium was adjusted to 5.8 before

autoclaving and solidified with 0.8% (w/v) agar. The
medium was autoclaved at 15 psi for 15 minutes.

The sterilized capsules were then dissected
longitudinally using sterile surgical blade inside pre-
sterilized laminar air flow cabinet. The seeds were
then inoculated on the surface of MS medium alone
and in different combinations of BAP and NAA
using sterile forceps. The cultures were incubated
at 25±2°C under photoperiod of 16/8 hours light/
dark cycle.

Results and Discussion

Immature capsules were selected for this research
as it shows better germination response and saves
time (Pant, 2006). The quantity and nature of growth
regulators have significant effect on the germination
of orchid seeds (Arditti, 1992).

Initiation and development of shoots were
comparatively faster in C. flaccida than in C. stricta.
It might be due to different genetic constitution of

Medium combination 

Initiation of shoots 

of Coelogyne stricta 

in weeks 

Initiation of shoots 

of Coelogyne 

flaccida in weeks 

Average shoot length 

(cm) of Coelogyne 

stricta after 25 weeks 

Average shoot length 

(cm) of Coelogyne 

flaccida after 25 weeks 

MS 13 9 1.0100 1.3500 

MS+0.5BAP 16 10 .8100 .9900 

MS+1BAP 19 15 .3600 .6300 

MS+1.5BAP 19 14 .4200 .7100 

MS+2BAP 21 14 .2400 .6100 

MS+0.5NAA 12 13 1.9300 2.7000 

MS+0.5BAP+0.5NAA 11 10 1.3800 2.3200 

MS+1BAP +0.5NAA 14 10 .8200 1.6000 

MS+1.5BAP +0.5NAA 14 11 .9000 1.7800 

MS+2BAP +0.5NAA 13 11 1.8800 2.4700 

MS+1NAA 13 9 .9900 3.2700 

MS+0.5BAP +1NAA 12 10 1.0700 2.2800 

MS+1BAP +1NAA 13 9 1.7300 2.3700 

MS+1.5BAP +1NAA 13 10 1.4900 1.5600 

MS+2BAP +1NAA 13 10 1.0500 1.3900 

1. Initiation of shoots and average shoot length of 10 samples taken after 25 weeks of seeds culture of Coelogyne stricta
and Coelogyne flaccida.

Comparative study of in vitro growth...
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the plant materials and different endogenous growth
regulating substances present in their seeds (Basker
et al., 2012; Kaur and Bhutani, 2013). According to
Yam et al. (1989), the nutritional requirements of
germinating orchid seeds vary with their
physiological state and this may be species specific.
The nutrient requirement of orchid seeds in terms
of quantity as well as form may vary at different
stages of development for various species (Ernst,
1974; Arditti and Ernst, 1984; Shobhana and
Rajeevan, 1993; Nagaraju and Parthasarathi,1995).

Culture conditions: 25±2°C, 25 weeks, 16 hours
photoperiod and 6 replicates were used in each
combination.

The germination of seeds, and growth and
development of seedlings were markedly influenced
by the presence of growth regulators in the medium.
After inoculation of seeds different medium
combinations gave different response and at different
time. Seedling development showed different
developmental stages, viz., initiation of germination,
protocorm formation, shoot initiation and root
formation.

The first shoot initials were obtained after 9 weeks
and 11 weeks of culture in C. flaccida and C. stricta
respectively. Similar findings were reported by
Pradhan and Pant (2009) on Dendrobium
densiflorum Lindl. ex Wall. which took 8 weeks for
the first shoot formation, Pant et al. (2011) on Phaius
tancarvilleae (L’Her.) Blume which took 12 weeks,
and Nongdam and Chongtham (2011) on Cymbidium
aloifolium (L.) Sw. which took 6-7 weeks.

Shoot lengths of 10 samples of C. stricta and C.
flaccida were taken after 25 weeks of culture from
each 15 combination of MS medium (Table 1).
Samples were taken randomly and sample size was
made to 10 to minimize the error. Growth rates with
respect to shoot lengths were taken after 25 weeks
of culture because by the 25th week, complete
plantlets having fair shoots and roots were developed
in different hormonal combinations of both species.

Statistical analysis was done using SPSS 16.0. The
data obtained were analyzed using Microsoft Excel
2010. Kruskal Wallis test was done to compare the
shoot length growth of both species since the data
obtained were non-parametric. It showed significant
difference in the growth rates of the two intra-generic
species, viz., C. stricta and C. flaccida grown under
similar conditions of light, temperature and medium
(Table 2).  The difference in the growth rates of both
species might be due to their different genetic
constitution, physiological state and endogenous
growth regulators present in them.

Conclusion

Statistical analysis showed that there is significant
difference in the growth rates of C. stricta and C.
flaccida taken with respect to shoot lengths even
when grown under similar condition of light,
temperature and medium.
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1 2 3

4 5 6

Figures:(1) Initiation of shoots of Coelogyne stricta on hormone-free MS medium after 13 weeks of culture; (2) Shoots of C.
stricta on MS medium supplemented with 1 mg/l BAP and 1 mg/l NAA after 20 weeks of culture; (3) Shoot length of seedling of
C. stricta obtained from MS medium supplemented with 2 mg/l BAP and 0.5 mg/l NAA after 25 weeks of culture; (4) Initiation of
shoots of C. flaccida on MS medium supplemented with 1 mg/l NAA after 9 weeks of culture; (5) Plantlets of C. flaccida on MS
medium supplemented with 1 mg/l BAP and 1 mg/l NAA after 15 weeks of culture; (6) Shoot length of seedling of C. flaccida
obtained from MS medium supplemented with 1 mg/l NAA after 25 weeks of culture.
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Abstract

Lilium nepalense commonly known as “Ban Lasun” is distributed throughout Nepal between altitudes
ranging 2300-3400 m above sea level. Variation in the growing rate of Lilium nepalense was carried out
in different soil samples. This study was completely carried out in-vitro at National Botanical Garden
(NBG). Data was collected frequently after germination of bulb. Phenotypic traits like height of plant, total
number of leaves and length of leaves were observed. Observed morphological data showed range of
variations in growing pattern of Lilium nepalense. On the basis of developed characters like height of
plant, total number of leaves and length of leaves with respect to time, bulb sawn at different concentrations.
Sandy soil with 1:2 and 1:3 concentrations was best for propagation of Lilium nepalense.

Key words: Phenology, Best soil concentration, morphology, growth rate, Lilium nepalense.

Introduction

Angiosperms are the most developed and advanced
among the plants. They all bear flowers and fruits
through which they reproduce sexually and they also
can perform the vegetative propagation.
Angiosperms reproduce vegetatively by rhizome,
corm, bulb, tuber, runner, sucker, offset, stolen, leaf
and root as well (Stebbins, 1971). In horticulture,
identical offspring with fast multiplication rate is
required in some cases. So people use the artificial
technique of vegetative propagation for several
plants according to their wish and in their desired
time (Letey, 1985). Various artificial technique of
vegetative propagation like cutting, grafting,
layering, budding, tissue culture etc. can be applied
in plant breeding (George and Sherrington, 1984;
Harada and Iwasa, 1994). Propagation by corm is
commonly used process of vegetative reproduction.
In this technique, corms; underground modified
stem, are taken and sown in soil with different
concentrations. Adventitious roots and shoots start
to develop and independent plant is formed (Harada
and Iwasa, 1994). Each and plant is varied in nature
and modify itself in order to adapt to that
environment.

Natural population of plant shows intricate pattern
of variation (Briggs and Walters, 1997).  Intra and

inter population variation in nature are nearly of
quantitative rather than discontinuous kind
(Falconer, 1981). Variation in the phenotypic traits
may be due to environmental or genetic control to
which it is exposed (Joshi and Joshi, 1998).
Significant variation between progenies derived
from a single maternal parent have been taken to
indicate that a significant heritable component exist
for measured characters (Jones, 1971). But identical
offspring are developed by vegetative propagation
until and unless external stimulus affect.

Materials and method

Description of the species

Lilium nepalense D. Don (Family- Liliaceae) is an
annual, erect, bulbous herb, up to 1m high, found in
West, Central and East at altitude from 2300-3400m
in Nepal, North India and Bhutan. In Nepali it is
called as Khiraule, Ban Lasun, etc. Bulbs of this plant
are fleshy, overlapping scales. Leaves are 4.5-10.5
long and 1-3 cm in breath, lanceolate, acuminate, 5-
7 nerved, arching. Inflorescence is racemose and
flowers are solitary, axillary, drooping, funnel
shaped, nodding, recurved from beyond the middle,
greenish or yellowish-purple in color. Tepals are
deflexed, spotted, reddish purple or maroon in centre.
The flowering time is June- July and fruiting time is
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August- September (GoN, 2007).It is one of the
beautiful flowers with medicinal value and tender
shoots of this plant are cooked as vegetable (Lama
et al, 2001).

Materials and Methods

Different soil samples like ground soil (collected
from barren land), forest soil (collected from the
forest of NBG) and sandy soil (1:3 sand mixed with
soil) were collected from the National Botanical
Garden, Godawari, Lalitpur Nepal. The initial
readings on pH and nutrients viz. Nitrogen (N),
Phosphorus (P) and Potassium (K) of each soil
sample were measured. Various soil concentration
of each soil samples were made by mixing it with
compost manure in a ratio of - 0:1 (neutral), 1:2, 1:3
and 1:4 compost manure to soil. Bulbs of the plant
of approximately equal size were chosen and sown
in each combination of soil without growth
regulators. Data of vegetative characters; length of
shoots, length of leaves and number of leaves were
recorded frequently at an interval of 7 days from
germination period till 90 days.

Result

A great variability in soil pH and the basic plant
nutrient N, P and K in all the studied soil samples at
the initial period of the experiment was obtained.
(Table1). The ground and forest soils were alkaline
in nature whereas sandy soil was slightly acidic in
nature. However, presence of N, P and K were high
in forest soil whereas least in sandy soil.

The study reveals that the length of shoots was
maximum at neutral ground soil composition (36
cm) whereas leave length (8.6 cm) was high at 1:4
concentration of compost manure to ground soil. The
number of leaves (8) was high in 1:2 concentration
of compost manure to ground soil (Figure 1).

Figure 1: Variation in shoot length (S.L.), Length of leaves
(L.L.) and Number of leaves (N.L.) in different combination
of ground soil with compost manure.

At different composition of forest soil with compost
manure, length of shoot (37 cm) and the number of
leaves (10) were higher at 1:2 forest soil composition
whereas length of leaves (18cm) was maximum at
1:3 forest soil compositions (Figure 2).

Soil type 

 
pH(1:2.5% H2O) Total Nitrogen (N %) 

Available Phosphorus 

(P2O6) Kg/ha 

Available Potassium 

(K2O) Kg/ha 

Ground soil 7.60 0.23 34.09 482.4 

Forest soil 7.60 0.25 45.10 616.4 

Sandy soil 6.20 0.15 22.03 227.8 

Table 1: The variability in soil pH and nutrient in all studied soil samples

Figure 2: Variation in shoot length (S.L.), Length of leaves
(L.L.) and Number of leaves (N.L.) in different combination
of forest soil with compost manure.

In the present study, the result shows that the length
of shoot was high (45 cm) at 1:3 concentration of
sandy soil with compost manure whereas the length
of leaves (7.37 cm) was maximum at 1:4
concentration of sandy soil. However, number of
leaves (11) was higher at 1:2 soil concentrations
(Figure 3).

Kamal Bahadur Nepali et al.
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Figure 3: Variation in shoot length (S.L.), Length of leaves
(L.L.) and Number of leaves (N.L.) in different combination
of sandy soil with compost manure.

Discussion

The growth and development of plant is regulated
by various factors that includes soil pH, soil
moisture, soil temperature, availability of micro and
macro nutrients (Körner 2003). The effect of soil
pH on plant is generally indirect, but significant.
Major nutrients like nitrogen and phosphorus are
mostly available at and around neutral pH (6 – 8)
(Singh et al., 2006). Soil pH thus has positive relation
with growth and development of plants. The result
from the present study clearly indicates that the
contents of major nutrient like N, P and K are high
in the forest soils with pH around 7.6 and this soil
also favors the growth of plants. Differences in the
pH values of the compost (7.75) probably
contributed to their differing effects on soil pH. Also,
the manure had K+ content more than three times
that of the compost (Walker et al, 2004). An increase
of soil pH following organic matter addition could
be largely due to addition of basic cations and
production of NH3 during decomposition, although
adsorption of H+ ions, development of reducing
conditions due to increased microbial activity and
displacement of hydroxyls from sesquioxide surfaces
by organic anions could contribute also (Pocknee
and Summer, 1997). However, sandy soil with less
pH than other experimental soil samples has high
growth of shoots, leaves and number of leaves. This
result is quite different than that assessed by Muller
and Brandes (1997) where the average increase in
shoot length in Artemisia annua in sandy soil was
22-23 cm (where the average height of the plant is
52 cm).

So the impact of manure in the plant can be noted.
Soil from the forest and sandy mixed with manure
are rich in organic amendment and so the growth of
the plants is high. Similar trend was explained by
Walker et al (2004).

Conclusion

As height of shoots were found maximum in sandy
soils at 1:3 concentration of sandy soils with compost
manure, length of leaves at 1:3 concentration of
forest soil and number of leaves are found maximum
in sandy soil with 1:2 concentration of soil to
compost manure. Thus, it can be inferred that sandy
soil with 1:2 and 1:3 concentration is best for
propagation of Lilium nepalense and 6.8 pH is good
for the propagation of same. Morphological traits
are controlled by environmental factor or gene. For
the confirmatory test, it is suggested to progeny test,
reciprocal transplant practice as well as study on
molecular level.
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Extraction of crystal piperine from black pepper
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Abstract

This paper aims to enumerate the percentage yield by mass of crystal piperine extracted from black
pepper (Piper nigrum), and the possible modifications for the extraction process may result in better
crystallization and a greater yield.

Keywords: Piper nigrum, alkaloids, piperine,

Introduction

Black pepper (Piper nigrum) is a flowering vine in
the family Piperaceae. Its fruit, known as peppercorn
and the ground pepper derived from it, is usually
dried and used as a spice and seasoning. Its essential
oil is used in traditional ayurvedic medicine. The
spiciness or pungency of ground black pepper comes
from ‘piperine,’ which is one of the many alkaloids
present. Black pepper is made up of 5-9% alkaloids,
which are a group of naturally occurring organic
compounds with bases that contain nitrogen atoms
(Ikan, R. 1991). Other alkaloids in black pepper
include piperidine, piperettine, and piperanine.
Historically, black pepper has been thought to cure
many illnesses such as cancer, malaria, and cholera
due to piperine’s antimicrobial, anti-inflammatory,
anti-arthritic, and anti-angiogenic properties.
Piperine is also found to increase the bioavailability
of various biomolecules and enzymes essential for
metabolism (Atal CK, Dubey RK, Singh J. 1985).

Piperine can be isolated in a good amount from black
pepper. Due to the widespread uses of pepper, many
synthetic approaches have been devised for
commercial production of piperine, with a range of
solvents and chemicals for extraction, isolation, and
washing of the crystals (Leung, A. Y. 1980). Among
these approaches, the one to give the best results
and the highest yield of crystals after possible
modifications has been the study of our research.

Cautions

Piperine is a lachrymator, thus, all procedures are to
be done in a fume hood. All the chemicals and
solvents used are to be disposed in proper waste
containers.

Materials and Methods

Collection of sample

Dried unripe drupes of black pepper were collected
from a grocery store, washed, dried, and grinded to
make fine powder. 100g of this powder was secured
in a thimble.

Preparation of ethanol extracts

The sample was extracted by 95% ethanol using
500ml Soxhlet apparatus for 5 hours at 50-60°C,
not exceeding the boiling point of ethanol. These
extracts were allowed to cool, filtered through
Whatman filter paper, and concentrated using the
rotary evaporator to get a dense residue of final
volume 15ml.

piperine piperidine

piperettine piperanine

FFFFFig. 1:ig. 1:ig. 1:ig. 1:ig. 1: alkaloids found in black pepper
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Isolation of piperine

The residue was cooled and transferred to a bowl.
30ml 20% ethanolic KOH was added, and the bowl
was left to stand undisturbed for 20 hours. Orange-
yellow amorphous precipitate was seen. The crystals
may take as long as 24-28 hours to form. As water
was added drop by drop to the bowl, piperine crystals
were seen to take shape rapidly. The contents of the
bowl were filtered through Whatman filter paper,
then long, yellow, monoclinic needles of piperine
were observed in the residue. The temperature of
the lab during the first crystallization was recorded
to be 12.6°C.

Purification of piperine

The separated crystals of piperine were washed with
cold petroleum ether, followed by cold diethyl ether.
The crystals were then dissolved in a minimum
volume of hot 3:2 mixture of acetone:hexane, and
left to recrystallize in an ice bath overnight. The
crystals were obtained pure when rewashed with cold
petroleum ether, followed by cold diethyl ether.

Analysis of piperine

Capillary tubes were used to spot four samples of
piperine for Thin Layer Chromatography (TLC) –
each from the primary ethanol filtrate (4.2), the bowl
after first crystallization (4.3), the washed filtrates
(4.4), and the 3:2 mixture of acetone:hexane during
recrystallization (4.4). Minimum volume of acetone
was used to dissolve a standard sample of piperine
to be run as reference. A 2:1 mixture of toluene:ethyl
acetate was used as the solvent system for TLC of
piperine. The aligned spots were visualized and
traced using a UV lamp of wavelength 254nm. The
Rf value of piperine was calculated to be 0.55 for
this solvent system.

The melting point of the crystals was recorded to be
127-128°C.

The IR Spectrum of piperine is as follows:

Parasmani Yadav et al.
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Result

The greatest yield by mass, 4.3%, of crystal piperine
from black pepper was obtained when the above
methods were followed: isolation by 20% ethanolic
KOH, recrystallization using a 3:2 mixture of
acetone:hexane, and washing and rewashing with
cold petroleum ether, followed by cold diethyl ether.
Using other chemicals and solvents yielded the
following by mass:

3.1% - extracted using 95% ethanol, isolated by 10%
KOH, recrystallized using acetone, washed with cold
diethyl ether. Crystals from the same batch were also
recrystallized using hexane, and a hot 3:2 mixture
of acetone:hexane. Crystals from the same batch
were also washed with cold petroleum ether.

4.3% - extracted using 95% ethanol, isolated by 20%
KOH, recrystallized using acetone, washed with cold
diethyl ether. Crystals from the same batch were also
recrystallized using hexane, and a hot 3:2 mixture
of acetone:hexane. Crystals from the same batch
were also washed with cold petroleum ether.

Conclusion and Discussion

Although the full mechanism of piperine’s
bioavailability enhancing properties is unknown, the
compound definitely holds potency to provide cure
to many ailments. The only way to conduct such in-
depth further research is to obtain pure piperine from
black pepper using the extraction process that gives
the highest yield. Industries isolating piperine only
would also be benefitted by the result of our research
that confirms such high yield.

As of the solvents to be used during Soxhlet
extraction, dichloromethane is best avoided because
it is poisonous and environment unfriendly; and also
because the other alternative, 95% ethanol, is safer
and gave a comparable yield. Previous researches
have been based on the use of highly volatile diethyl
ether for isolation of piperine, but present studies
have shown preference for ethanolic KOH as it is
non-volatile, hence, a more effective isolator. The
amount of KOH then joined the course of the study,
as greater than 10% KOH promised a better yield.

Acetone and hexane were used individually as well
during recrystallization, but better crystals were
observed when both of these solvents were mixed
in a ratio of 3:2 in hot condition. Washing with cold
petroleum ether was important to reveal the yellow
color of the crystals, while cold diethyl ether was
essential to discard the impurities.
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Abstract

This investigation intended to evaluate the pharmacognostical features of branch twigs of Gaultheria
fragrantissima Wall. The pharmacognostical parameters were carried out by complete botanical evaluation
which included macroscopic, microscopic and phytochemical analysis. Pharmacognostical standard
serves as a reference piece and helps in the further identification and authentication of this taxon. Presence
of volatile oils, steroid, triterpenoids, coumarins, flavonoids, catecholic tannins, reducing compounds,
anthocyanin glycoside and traces of polyoses were confirmed in phytochemical screening.

Key words: Gaultheria fragrantissima Wall., Pharamacognostical analysis, phytochemical screening,
powder microscopy.

Introduction

Gaultheria fragrantissima Wall. belonging to family
Ericaceae, locally known as Wintergreen,
Dhasingare or Patpate is a robust shrub reaching up
to 2 m in height. Leaves are evergreen, aromatic,
ovate to lanceolate, acute, 5-10 cm long, smooth
above and dotted with bases of bristles beneath, and
bristly-toothed margins. Plants have numerous
axillary spike-like clusters of small fragrant white
or pink globular short-stalked flowers. Fruits are
dark-violet or blue in colour, fleshy in texture and
about 6 mm in diameter. Flowering occurs from April
to July and fruiting from September to December
(Polunin and Stainton, 1984; Ghimire et al., 2008b).
It is endemic to the Himalayas, distributed from Uttar
Pradesh in India to South-East Tibet and up to
Myanmar. It is found in forests, shrubberies and on
rocky dry slopes (especially on newly-cut slopes),
but also grows well in degraded, open and moist
slopes within an altitudinal range of 1500 m to 2700
m (Polunin and Stainton, 1984). Its population
gradually decreases from the east to the west in Nepal
and is limited to small scattered patches in Mid- and
Far-Western Nepal.

Wintergreen oil obtained by the distillation of fresh
twigs and leaves is used as a flavouring agent in the
confectionery industry and to manufacture soft
drinks. It is also used in cosmetics (especially to
manufacture hair oils), perfumery and

pharmaceutical industries. Wintergreen oil is
antiseptic, aromatic, carminative, and a stimulant.
The oil also has several aromatherapeutic uses. It is
used in the treatment of rheumatism, gout, stiffness
due to old age, scabies, and neuralgia. It is
particularly good for athletes too, as it revitalizes
and provides energy following muscular pains. An
overdose, however, may cause degenerative changes
in the liver and kidneys. Wintergreen oil has
vermicidal action on hookworms. The plant is a
strong irritant (DPR, 2007; Khare, 2007; Pyakurel
and Baniya, 2011). The plant’s leaves and the oil
are anti-inflammatory, analgesic, vermicidal and
antiseptic (CSIR, 1986).

Leaves contain hyperoside (quercetin-3-galactoside),
ursoleic acid, and essential oil containing methyl
salicylate( major constituents) (DPR, 2007).

Wintergreen oil is the most highly traded essential
oil from Nepal (3434 Kg in 2069/70 BS) (DPR,
2070). The trade rate for the wintergreen oil in
international market is NRs. 1,050.00 per Kilogram
(Ghimire et al., 2008a).

Materials and methods

Collection and preparation of plant material

The branch twigs of Gaultheria fragrantissima Wall.
were collected from the forest areas of Daman,
Makawanpur District and was authenticated by
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comparing herbarium specimens deposited in
National Herbarium and Plant  Laboratory (NHPL),
Godawari. The sample collected was also deposited
as voucher specimen in Pharmacognosy Museum
of Natural Products Research Laboratory (NPRL),
Thapathali. The plant materials were cut into small
pieces, shade dried at room temperature and
powdered in a grinding machine.

Macroscopic and microscopic study

Macroscopic and organoleptic evaluation of the
specimens was done (Gokhale et al., 2008). For
microscopic evaluation, thin transverse hand
sections of leaf of G. fragrantissima Wall. were
taken. The sections were then stained with safranin
and light green. Branch twig powder was subjected
to powder microscopy (Khandelwal, 2003). Cell
types were studied under a compound microscope.
Microphotographs were taken by Amscope
microscope eyepiece camera (MD35).

Preparation of extracts

The dried, powdered plant material was successively
extracted with solvents of increasing polarities.
About 10 gm of plant material (in thimble) was first
extracted with petroleum ether in a soxhlet apparatus
till colourless to get ethereal extract. Then plant
material extracted with petroleum ether was dried
and extracted with distilled alcohol till colourless,
for alcoholic extract. Finally the extracted plant
material was again dried, poured in a round bottomed
flask and refluxed for six hours using distilled water
to obtain aqueous extract.

Phytochemical screening

The extracts (etheric, alcoholic, and aqueous) were
filtered and tests were carried out for the presence/
absence of the chemical compounds. The method
followed for phytochemical screening was based on
the procedure put forward by Ciulei (1953). The
different phytochemical constituents in the various
fractions were identified by their color reaction with
different specific reagents.

Result and Discussion

Macroscopic and Organoleptic evaluation

Macroscopically the leaves of G. fragrantissima
Wall. was green, ovate to lanceolate, dorsiventral
and smooth. The mid rib was planocovex with flat
adaxial side and broadly convex on the abaxial side.
The organoleptic characters were as depicted in
Table 1.

Table 1: Organoleptic characters of branch twig powder
of G. fragrantissima Wall.

Characters Branch twig powder 

Colour Green 

Odour Aromatic 

Taste Tasteless 

Microscopic Characters

The vertical section of leaf showed following
anatomical characters (Figure 1):

Mid rib: The epidermal cells were narrow, thick-
walled and with few short epidermal hairs. It was
covered with thick cuticle. The ground tissue was
parenchymatous with small patch of adaxial
collenchyma. The ground tissue also contained
numerous distinct lysogenous cavities. Numerous
rosette crystals were distributed in parenchymatous
cells. The vascular tissues formed as an arc with
several radial files of xylem and small nest of
phloem. Vascular region was surrounded by a distinct
sclerenchymatous bundle sheath.

Lamina: Epidermal cells were tubular with thick
cuticle. The mesophyll was differentiated into
palisade and spongy parenchyma. Rosette crystals
were distributed in the spongy parenchyma region.

(a)

Pharmacognostical and preliminary...
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(b)

Figure 1: Vertical section of leaf of G. fragrantissima Wall.
(a) through midrib (b) through leaf lamina

Powder Microscopy

Diagnostic characteristics of G. fragrantissima Wall.
Branch twig powder showed few starch grains, stone
cells, rosette crystals, short covering trichomes,
pitted parenchyma, anomocytic stomata (Figure 2).

Figure 2: Powder microscopy of branch twig of G.
fragrantissima Wall. (a) Stone cells, (b) Rosette crystals, (c)
Short covering trichomes, (d) Pitted parenchyma, (e) Stomata

Phytochemical screening

Phytochemical analysis of the plant extracts revealed
the presence of phytochemicals such as volatile oils,
steroid, triterpenoids, coumarins, flavonoids,

 (a)

(b)

(c)

(d)

(e)
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catecholic tannins, reducing compounds,
anthocyanin glycoside and traces of polyoses. The
results obtained are given in table 2.

The pharmacognostical and preliminary
phytochemical analysis of branch twig of G.
fragrantissima Wall. provides substantial information
for the proper identification, authentification, and
scientific evaluation of the drug.

Tannins have amazing astringent properties. They
are known to hasten the healing of wounds and
inflamed mucous membranes. Flavonoids are potent
water-soluble antioxidants and free radical
scavengers, which prevent oxidative cell damage.
Terpenoids are known to possess antimicrobial,
antifungal, antiparasitic, antiviral, anti-allergenic,
antispasmodic, antihyperglycemic, anti-inflammatory
and immunomodulatory properties. Coumarins can
be suggested to be beneficial for hyperproliferative
skin diseases on the basis of their antimicrobial and
anti-inflammatory effects. Glycosides also have vast
therapeutic efficacy as they are found in almost every
medicinal plant (Yadav et.al).

The antioxidant, anti-inflammatory, antibacterial and
analgesic activities of G.  fragrantissima may be due
to the presence of the above mentioned secondary
metabolites (Liu et. al, 2013).

Conclusion

The present pharmacognostic study yielded a set of
parameters which could serve as an important source
of information to ascertain the identity and

determination of quality and purity of plant material
for future studies. The results obtained in this study
suggest the identified phytochemical compounds
may be the bioactive constituents thus proving to be
an increasingly valuable reservoir of bioactive
compounds of substantial medicinal merit.
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S.N. 
Petroleum Ether 

Extract 
Results Alcoholic extract Results Aqueous Extract Results 

1 Volatile oil + Anthraceneglycoside - Polyurenoids - 

2 Alkaloid - Coumarin - ReducingCompound + 

3 Carotenoid - Flavonoid + Polyoses trace 

4 Steroid + Steroid + Saponin - 

5 Triterpenoid - Triterpenoid + Gallic tannin - 

6 Coumarin + Gallic tannin - Catecholic tannin + 

7 Flavonoid - Catecholic Tannin + Alkaloid - 

8 Fatty Acids - Reducing Compound +  

9 Emodins - Alkaloid - 

10  Anthocyanidine glycoside + 

Table 2: Phytochemical screening of G. fragrantissima Wall. in different extracts
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Phytochemical screening of ferns collected from
Maipokhari Ilam, Eastern region of Nepal

Parasmani Yadav and Jyoti Joshi
Natural Products Research Laboratory (NPRL)

Abstract

This paper aims to enumerate the phytochemical screening of six fern plants namely Polypodus Lachnopus
(Rhizome), Polypodus Lachmopus(leaf) , Oleandra Wallichi (leaf), Oleandra Wallichi(Rhizome), pteridium
revolutum (leaf), Pteridium revolutum(Rhizome) from Maipokhari Illam, estern region of Nepal. The
methanol extract of ferns showed presence of  Anthocyanin glycoside, Flavonic glycoside, Sterol, Tannin
and Reducing compounds.

Keywords: Ferns, Phytochemicals, phytochemical screenings

Introduction

Plants are endowed with various phytochemical
molecules such as Vitamins, terpenoids, phenolic
acid, lignins, stilbenes, tannins, flavonoids, quinines,
coumarines, alkaloids, amines, betalains and other
metabolites rich in antioxidant activity. Studies have
shown that many of these antioxidant compounds
posses anti-inflammatory, anti-atherosclerotic,
antitumor, antimutagenic, anticarcinogenic,
antibacterial and antiviral activities. The ingestion
of natural antioxidant has been associated with
reduced risk of cancer, cardiovascular disease,
diabetes and other disease associated with ageing.
In recent years ,there has been a worldwide trend
towards the investigation of secondary plant
metabolites (photochemicals) of natural origin for
cost effectiveness and lesser side effects.

Pteridophytes are not infected by microbial
pathogens, which may be one of the important factor
for the evolutionary success of pteridophytes and
the fact that they survived for more than 350 million
years. Considering the rich diversity of Nepalese
medicinal plants including pteridophytes, it is
expected that, the screening of plant extract may be
beneficial for humans and plants diseases. The aim
ofthis study was to evaluate the Phytochemicals from
methanol extracts.

Materials and Methods

Collection of plant materials

Fresh leaves and rhizomes of ferns were collected
randomly from the region of Maipokhari, Ilam,
Eastern part of Nepal and their identifications were
confirmed at National Herbarium and Plant
Laboratories, Godawari, Lalitpur. Fresh leaves and
rhizomes were washed, shade dried and then powdered
using the blender and stored in air tight bottles.

Preparation of methanol extracts

10 g of each pant powder was extracted by methanol
using Soxhlet extractor for 10 hours at a temperature
40-500C (not exceeding the boiling point of
methanol). All the extracts were filtered and
concentrated and then preserved in air tight bottles
at 40C for further use.

Qualitative Phytochemical Analysis

Phytochemical studies of the collected ferns were
carried out in Natural Products Research Laboratory,
Thapathali, Kathmandu. Phytochemical screening
was carried out according to standard procedure
(Prof. I. Ciulei)

The methanol extract was divided into two parts:
Part A: 15-20 ml methanol extract was left in the
flask and
Part B: Rest was semi dried on water bath
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In the 15-20 ml methanol extract (Part A), 10 ml of
10% HCl was added and refluxed for 30 minutes
and then cooled. The cooled refluxed solution was
diluted by 10 ml distilled water and then extracted
with diethyl ether. Two layers were separated -upper
ethereal layer and lower aqueous (acid) layer.

Test of upper ethereal layer

Upper ethereal layer was used for
Screening of following photochemical

Test of Anthracene glycoside: 4 ml of ethereal
solution was semi dried in test tube in which 2 ml of
25% NH3 was added and shake well. Appearance of
cherish red color in alkaline solution means presence
of Anthracene glycoside

Test of Coumarine : 4 ml of ethereal solution was
evaporated till dry residue which was then dissolved
in 2 ml distilled water and then warmed and divided
into two test tubes. In one test tube, the solution was
left as it was while in other test tube the solution
was treated with 10% NH3 .Both the test tubes were
observed in UV light. The presence of blue violet
florescence under UV light deeper for alkaline
solution indicates presence of Coumarine.

Test for Flavonic glycosides: 4 ml of ethereal
solution was evaporated till dryness which was
dissolved in 50% methanol and was warmed and
then a piece Mg metal and 5-6 drops of conc. HCl
were added into this solution. The resulting solution
becomes red for flavanoids, orange for flavones and
violet for flavanones.

Test for Sterols and Triterpenes: 4 ml ethereal layer
was evaporated till a residue was obtained in which
0.5 ml acetic anhydride and 0.5 ml chloroform were

added. The solution was then transferred to a dry
tube and then 1- 2 ml of Conc. Sulphuric acid was
added. At the adjacent level of two liquids, a reddish
– brown or brownish violet ring was formed with
superior layer being bluish green for sterols and
violet for tri- terpenes.

Test of Lower aqueous acid solution

Lower aqueous layer was used for Screening of
following phytochemicals

Test for Anthocyanin glycosides: if the lower acidic
aqueous solution was red and turned either to violet
at a neutral pH , or to green or blue in alkaline
medium means presence of anthocyanin glycosides

Test carried out from Semi dried extract
(Part B)

Test for Tannins: 0.5 ml extract was mixed with 1
ml distilled water and then 2- 3 drops of ferric
chloride solution was added to it. If bluish black ppt.
was formed means presence of gallic tannins and if
greenish black means presence of catecholic tannins.

Reducing Compounds: 0.5 ml extract was
dissolved in 1 ml water and then 0.5 ml Fehling’s
solution (A+B) was added and warmed. A reddish
brick ppt. denotes the presence of reducing
compounds.

Alkaloid (salts): 4 – 5 ml extract was evaporated
till a residue was obtained which was dissolved in
10% ammonia and then extracted with diethyl ether.
The ethereal layer was concentrated till a residue
was obtained which was dissolved in 1.5 ml of 2%
HCl and then 3-5 drops of Mayer’s reagent is added.
If white yellowish ppt. is obtained, means presence
of alkaloids.

Parasmani Yadav and Jyoti Joshi
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Results

Phytochemical Screening of Fern plants
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S.N Names of Fern plants 
Anthracene

glycoside

Anthocyanin 

glycoside
Coumarine

Flavonic 

glycoside
Sterol Triterpene Tannin 

Reducing 

compounds
Alkaloids 

1. Polypodus Lachnopus (Rhizome) _ + _ + + _ + + _

2. Polypodus Lachmopus(leaf} _ + _ _ + _ + + _

3. Oleandra Wallichi (leaf) _ + _ _ + _ + + _

4. Oleandra Wallichi (Rhizome) _ _ _ _ + _ + + _

5. pteridium revolutum (leaf) _ + _ + + _ + + _

6. Pteridium revolutum 

(Rhizome) 

_ + _ + + - + + _

note:  + present , - absent 

Conclusion and Discussion

Present study showed that most of the Fern species
contains Anthocyanin glycoside, Flavonic glycoside,
Sterol, Tannin and reducing compounds. This study
was focused only on the screening of fern plants from
Ilam. Further study is needed for quantification,
geographical variation and isolation of the active
compounds.
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Abstract

Religious forests have spiritual, recreational, aesthetic, ecological and biological values. They also play
major role in storing carbon. Although there is clear information about carbon sequestering capacity of
community forest in Nepal, there is lack of information about carbon sequestering capacity of religious
forest, so this study aims to reduce gap regarding this information. Bajrabarahi forest is a religious forest
managed by a religious committee. Major species in the forest were Schima wallichii, Neolitsea umbrosa,
Machilus edulis, Myrsine capitellata, Quercus semecarpifolia, Castonopsis indica and Choerospondias
axilaris. The average carbon stock per hectare in the trees of the forest was found to be 1011 ton. Total
carbon stock in living biomass of major tress of this forest area was 18,491 ton. Based on the species,
the average amount of carbon stock and total biomass of Schima wallichii was the highest i.e. 429.5 ton/
ha and 914 ton/ha respectively whereas least was of Castanopsis indica  i.e. 19 ton/ha and 40 ton/ha
respectively. If managed properly religious forest also can contribute significantly in storing carbon in
Nepal.

Key words: Emission, Deforestation, Carbon Stock, Schima wallichii, and Castanopsis indica.

Introduction

Forests capture and retain a large amount of carbon
over a long period. About 31 % of the earth’s land
surface is covered by forest which is estimated to
hold a total carbon content of 289 Gt in biomass
(FAO, 2010), more than the amount of carbon in the
entire atmosphere. Forests store more than 80% and
70% of all terrestrial above ground and soil organic
carbon respectively (Batjes, 2014). Carbon
sequestration varies substantially by forest types
(Gorte, 2009). Reducing emissions from
deforestation and forest degradation (REDD) has
gained major attention in international climate
negotiations. Evolving discussions on REDD have
brought forests to the forefront of both climate-
change mitigation and adaptation (Subedi et al.,
2010). The fourth assessment report of working
group in Intergovernmental Panel on Climate
Change (IPCC) has summarized that global climate
change has been occurring at an alarming rate (IPCC,
2007). The major cause of this change is the emission
of anthropogenic greenhouse gases (GHGs).

According to Kyoto protocol, carbon sequestration
in terrestrial sinks can be used to offset greenhouse

gas emissions. Kyoto protocol was also considered
as keystone in lessening the climate change, creating
carbon credit mechanism. But it failed to encompass
the reduction in deforestation, forest degradation and
sustainable management of forests in developing
countries (Thapa Magar, 2012). It seems that carbon
sequestration in developing countries may be more
cost effective than in developed countries (Richards
and Stokes, 2004). So the study of religious forests’
potential to sequester carbon will become a great
concern in Nepal. As there is relatively little
information about carbon sequestration potential of
religious forests, we cannot predict whether religious
forest have sustainable potential to participate in
REDD. Hence we have estimated the carbon stock
in living biomass of Bajrabarahi Religious Forest
of Lalitpur district.

Materials and Methods

Study Area

The study area is located in the Lalitpur district of
Bagmati zone, Nepal covering an area of 18.29
hectare. There is agricultural land to the south and
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east of the forest whereas human settlement is
present to the north and west. The major tree species
includes Myrsine capitellata, Schima wallichii,
Neolitsea umbrosa, Choerospondias axillaris,
Castonopsis indica, Quescus semecarpifolia etc.
Shrubs include Ageratum conyzoides, Berberis
aristata and Jasminum humile. Herb species
comprises of Impatiens scabrida., Polygonatum
verticillatum, Trifolium repens and Oxalis latifolia.

Field Sampling

This study was conducted in October, 2013.
Stratified random sampling method was used for
locating the sampling plots. After discussion with
the local people who were familiar with the forest
area, the plots were located in the forest. Ten plots
of 10 m × 10 m were laid covering about 0.6% of
the forest area.

Quadrats were defined with the help of iron pegs
and rope. All the tree species present within the
quadrats were recorded. DBH tape was used for
measuring tree trunk diameter. Diameter at breast
height (DBH, 137 cm) and DBH of all individuals
of tree species which were >10 cm were measured.
The angle made by the tree from its top to the eye
height of the observer was measured using
clinometer. Eye height of the observer was measured
by using measuring tape. DBH and height was used
to estimate the biomass of tree using allometric
equation of Chave et al. (2005). Geographic location
(latitude, longitude and elevation) of each plot was
recorded using Global Positioning System (GPS)
from the center of the plot. Slope and aspect were
measured by clinometers. Height of the tree above
the eye height of the observer was calculated by using
trigonometric formula followed by Thapa Magar
(2012).

Plant specimens were collected, tagged and pressed
with the help of newspaper and herbarium presser
in the field. The local names of most of the specimens
were recorded by consulting local villagers. The
specimens were identified at Tribhuvan University
Central Herbarium (TUCH), and National
Herbarium and Plant Laboratories (KATH).

Estimation of Carbon Stock in Biomass

The regression model developed by Chave et al.
(2005) was used to estimate the biomass of tree. The
allometric model developed for moist forest (annual
precipitation 1500-3500 mm) by Chave et al. (2005)
was used for above ground biomass estimation:

AGTB = 0.0509 xρD2H
Where,
AGTB = Above ground Tree biomass (kg)
ρ = Wood density (kg.m-3)
H = Height of tree (m)
D = Diameter of tree at breast height (cm)

For wood density of each tree species, the global
data base presented by Zanne et al. (2009) was used.
The biomass of root system of tree was estimated
by assuming that it constitutes 15% of the above
ground biomass (MacDicken, 1997). Total biomass
was obtained as the sum of biomass of tree. To
estimate the carbon stock in tree biomass, the sum
of biomass was multiplied by 0.47 which is the
default carbon fraction in tree biomass. Estimated
above ground biomass was converted into total
biomass by adding below ground biomass. Analysis
of all the quantitative data was done using MS Excel.

Results and Discussion

The average biomass and carbon stock stored in
major trees of this forest was found to be 2151 ton.ha-1

and 1011 ton.ha-1 respectively. Total biomass and
carbon stock of the forest was estimated to be 39,342
ton and 18,491 ton respectively. The total biomass
and carbon stock of the Schima wallichii was highest,
estimated to be 914 ton.ha-1 and 429.5 ton.ha-1

respectively and Castanopsis indica consists of least
40 ton.ha-1 and 19 ton.ha-1 (Figure 1).

The high carbon stored by the tree of this forest may
be due to it being religious forest because in religious
forest there are fewer disturbances. This forest has
been conserved by local people for thousands of
years for the sake of religious belief. Due to this,
biomass and carbon stock stored by this forest may
be high. Moreover, forest management (Jandal et
al., 2007), topographic (Prichard et al., 2000) and

Carbon stock assessment in Bajrabarahi...
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edaphic factors (Wang et al., 2001) also influence
the total carbon stock. Total biomass carbon
sequestered was higher in more southerly than
northerly facing areas (Karky and Banskota, 2006).
The amount of carbon stock in a forest changes over
time due to climatic conditions, succession of
vegetation and disturbances (Brown et al., 1996; Lal,
2005). Furthermore, tree biomass shows potential
of changes with the forest management activities
such as site preparation, soil drainage, selection of
species and schedules such as planting and
harvesting (Lal, 2005). Hence, it is important to
consider total forest carbon stocks in implementing
these activities. This means that the forest need to
be regenerated following harvesting and need to be
left to grow long enough to reach the previous level
of carbon stocks. Removing trees from forests with
high carbon stock and planting the area with the
species that can grow faster may result only a
temporary loss of the forest carbon stock (DAFF,
2003; Lemma et al., 2007). Species with the highest
biomass has the highest rate of carbon stock (Aryal
et al., 2013; Ranabhat et al., 2008). This study also
shows the biomass of Schima wallichii is higher than
the other, so the carbon sequestration is also high in
the forest dominated by the same species.

The rate of carbon storage in tree growth varies with
species, climate, and management ranging widely
from about 3-20 mega grams per hectare per year
(Harmon et al., 2010).

The high carbon stock in this forest may be due to
old age of the forest and also religious forest are

less disturbed than any other forest in Nepal.
Different management practices and age of the forest
also affect the carbon stock and biomass in the forest.
The old growth mature forests are late succession
nature which contains considerable size of standing
trees (Singh and Singh, 1992).

The amount of carbon stored in the religious forest
of the present study (1011 ton.ha-1) was greater than
the disturbed tropical forests of Sri Lanka (85 ton.ha-

1), and also higher than undisturbed matured tropical
rain forest of Malaysia (246 ton.ha-1) reported by
Brown and Lugo (1982). Also the religious forest
experience almost no disturbances as compare to
other forest where the regeneration is very low as
the forest canopy are not exposed (Shrestha 2009).
Many workers (Brown et al., 1989; Baishya et al.,
2009; Thapa Magar, 2012) have reported that in
natural forests, there is a net addition to standing
biomass leading to carbon storage if most trees are
yet to be matured. Such scenarios are applicable to
the forests where disturbance events are sporadic
and concurrent. On the other hand, the matured
forests do not add up any further biomass because
most part of the gross primary productivity is either
used up in respiration or returned to soil as litter
with no net addition to the above ground biomass
density. Such matured natural forests, thus, do not
significantly contribute towards carbon uptake,
though they are important for regeneration and
sustaining biodiversity.

Thus, in conclusion, major trees of Bajrabarahi
Religious Forest has stored 18,491 ton of carbon in
the living biomass with the average of 1011 ton.ha-

1. This study also shows that in the study area,
biomass of Schima wallichii is higher than that of
other species and also the carbon sequestration by it
was higher.
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Abstract

Among 138 threatened vascular taxa from Nepal, Gnetum montanum is one of them. Since 1980 till
2011 the status of Gnetum in the country was not clearly known. The current research was based on
field exploration in Arun valley, threats analysis and community interactions in Sankhuwasava Distirct of
Eastern Nepal. A total of 38 individual lianas of Gnetum montanum were found in Num and Makalu VDCs
along the bank of Arun River, most of the individuals were restricted in between 650-950 m. asl where
regeneration rate is low. Habitat loss and human encroachments are major threats to the species.

Key words: Gnetum montanum,  population, eEcology, Sankhuwasava, Makalu-Barun,

Introduction

Background

More than 50 species of Medicinal Plants are
threatened in Nepal. A total of 138 vascular taxa are
included in threatened list from the Nepal (Tandon
et. el. 2001, CAMP. 2001). Among them Gnetum
montanum is listed under threatened category by
CAMP. The quantitative information on population
of Gnetum is entirely lacking from Nepal. Since 1980
till 2011 the availability of the species in the natural
habitat was quite unknown. So the Department of
Plant Resources published a notice in 2010 about
the missing of this species from the country and also
announced the cash Prize of Rs 10,000 for bringing
the proof of its presence inside the national territory.
Then intensive searching of the species began
especially by the scientific staff of Department of
Plant Resources. As a result it was first recorded in
Arun Valley in the east by the Team of Mitra Pathak
(Assistant. Scientific Officer, DPR) and Tanahu
district in  Central Nepal. No information on
population status and ecological of Gnetum is
available in Nepal and there has been no research
regarding the ecology of this species.

The current research regarding this species is based
mainly on field study from the possible sites in
eastern Nepal. The understanding of the availability

and ecology of the species is important for
conservation and sustainable management. The
present study focuses on the detailed study of the
plant, regarding its population status with natural
regeneration regimes.  The specific objective of the
present research was to find out the exact population
status of Gnetum in Num and Makalu VDCs of
Sankhuwasava district, especially on the bank of
Arun rivers and find out the regeneration behavior
and factors influencing in growth and distribution
of Gnetum montanum.

Gnetum montanum, Synonym-Gnetum edule Kurz
Family Gnetaceace, Local name: Bhotelahara, a
Gymnosperm with lianas behaviors. It is important
gymnospermous lianas growing under the canopy
of sub-temperate forest in Nepal. It is an evergreen,
shrubby dioecious climbers up to 10 m; branches
smooth, swollen at nodes branches smooth. Leaves
opposite, simple, oblong-ovate, 12-30 cm, dark
green. Male inflorescence branched twice, fertile
portion of the spike ca 3 cm long; flowers up to 20;
perianth ca 1 mm long, sporophyll ca 1 mm long,
sporangia 2. Imperfect female flowers ca 1 mm long,
ovoid, integument cleft with apex. Female
inflorescence branched twice or thrice; bracts ca 4
× 1 mm; female flowers 5-7 in each bract; perianth
ca 3 × 2 mm, inner integument projecting into a tube
with toothed mouth. Fruits ellipsoid, ca 1.5 × 1 cm,
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smooth, short stalked, epicarp fleshy, red; mesocarp
woody; endocarp chartaceous. Seeds oblong, 2.5-
3.7 cm long, orange.

Flowering and fruiting occurs during May -
December. Stem and roots are used commercially
as antiperiodic. Seeds produce oil for massage for
rheumatism. It is listed in Appendix III of CITES. It
is also included in Negative List of Exports. Unlike
other gymnosperms it possesses vessel elements in
the xylem. It is well distributed in Nepal, Bhutan,
China, India, Laos, Myanmar, Sikkim, Thailand,
Vietnam within Subtropical broadleaf forests at an
elevation of 550-1800m asl. The plant is propagated
through seeds.

Specimen label information suggests that G.
montanum occurs in subtropical broadleaf rainforests
often at river side locations, in evergreen and mixed
deciduous forest in elevations above 1,000 m. It has
been found on sandy loam soil and crevices of rock
in North facing slopes.

Uses: The fibers from the bark of the stem are used
in making gunny bags, fishing nets, and ropes; the
seeds yield edible oil, are eaten fried, and are used
for making wine; the sap is used as a cold drink.  In
Nepal mainly the seeds are used either roasted as
food or cooked in some water and used against cough
and colds (Manandhar 2002). Seeds bark and roots
are removed from wild populations of G. montanum,
but it is unknown to what extent. Roots and stem
are used as an antiperiodic. An infusion of the stem
is given for penetrating wounds of the abdomen
caused by a horn thrust. A decoction of seed is used
for cough and cold (Baral & Kurmi, 2006).

Materials and Methods

Study Area

The present study area lies within the buffer zone
area of Makalu-Barun National Park, Makalu VDC-
7 and Num VDC-4 of Sankhuwasava district of
eastern Nepal. This area lies in the northern slope
along the side of Arun river in the Num VDC and
southern slope along the side of Arun river towards
the Makalu VDC. Both northern and southern slopes
are steep with large boulder and forest in moist

habitat. The forest is composed of Schima wallichii,
Castanopsis sp . Engelhartia and Bambusa species.

Field survey

Field Surveys were conducted during  June, 2013
and July-August, 2014 in natural forest areas of Num
and Makalu VDCs of Sankhuwasava district of
eastern Nepal. During the field survey two transect
lines were considered at 850 m asl, one vertical line
and another horizontal line considering a fixed
points, on the northern faces of mountain at Num
VDC ie Southern side of Arun River and on southern
face of mountain at Makalu VDC ie Northern side
of Arun river. Then, a horizontal walk was made on
both sides from fixed points about 500 m on each
side and counted the no. of Gnetum species.
Similarly, a vertical walk was made from the fixed
points about 300m up and down and counted the
numbers of species found in the tracts. Arum River
on both sides from fixed point up and down and
were counted the numbers of species found in the
bank. Similar horizontal walk was unable to make
from another bank of Arun River because of
geographical structures, however visible species
were counted.

Stakeholder’s consultation

Two consultation meetings were conducted, one in
Num VDC, Num bazaar and the other in  seduwa,
of Makalu VDC. The key stakeholders were local
villagers including elder people, teachers, students
and women. From the interaction program the
population status of Gnetum montanum in the area
was documented.

Result

Population status

Distribution of Gnetum montanum was found to be
restricted to certain areas of Num and Makalu VDCs
of Sankhuwasava district on either side of Arun
rivers within sharp slopes of mountain having very
large boulders. A total of 38 individual lianas were
counted in the study sites Tab-1. The most of the
plant’s were counted on either sides of walking trail
from Num to Makalu (Within Makalu Barun

Dol Raj Luitel and Mitra Pathak
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National Parks) on Natural forest in between 650-
950 m asl. Tab-1. Though the plant showed
occurrence at study site above 950 m, but the number
was only one. Gnetum montanum was found in
shady, well-moistened places having very large
boulders under the dark canopy of Natural forests.
The highest occurrence of plants was found
associated with species of Gnetum montanum were
Schima wallichii, Pinus sp., Pendanus nepalensis,
Castanopsis indica, Bambusa sp., and ferns etc.

During the consultation meeting the elder villagers
claim to found the species throughout the bank of
Arum rives from the China boarder to the Khadbari
(Headquarters of Sankhuwasava district) but the
researchers were unable to visit all these site due to
miscellaneous problems.

Major Threats

The major threat to the species is habitat loss caused
by deforestation in Southeast Asia including
Nepal. Gnetum montanum is mostly recorded from
mountainous areas, and the study site is mountain
district where shifting cultivation is one of the causes
of deforestation and degradation. Rural trail road
construction, fire especially during the winter and
logging are further threats. Gnetum montanum is
classified as an endangered plant in Nepal and is
listed in CITES Appendix, which indicates that
human use threatens the population of the species.
The species is used for food, to make medical
remedies and for rope construction in further

countries of its occurrence for example in China and
Indochina area. The CITES listing indicates that the
species was traded in Nepal. It is unknown whether
this is the case in other countries of its occurrence
or not.

Conclusion and Discussion

According to different literatures, Gnetum
montanum is reported from 200-2700 m asl. But, it
was found to be distributed only up to 1000 m in the
study site. Highest population of the plant was
observed between 700m -900m. Also, the
distribution of Lianas was not common to all the
areas but restricted to certain areas/pockets. The
northern faces of mountain have higher population
than Southern facing slope. Gnetum montanum
thrives well with moist and sandy soil under canopy
of forest in full shade having large boulders in sharp
steep slope of mountains. Most of the recorded plants
species were found on either side of Arun River
having moist and shipping areas which indicate that
the plant is adapted to moist and sandy soil. The
Gnetum was found under the canopy coverage of
forest on both Northern and Southern slope and also
under the shade of Schima wallichii, Sapium insigne,
Castanopsis indica, Bambusa Sp., Engelhartia
spicata etc. which indicate that Gnetum montanum
is a full shade tolerant gymnospermous lianas.

The lower number of Gnetum montanum in the study
area might be due to remaining population and

SN Sites 
No.of Mature 

lianas 

No. of Seedlings and 

immature lianas 

Total no. of Gnetum 

lianas 

1 Northern bank of Arun river and western 

side from walking trail. 

5 3 8

2 Northern bank of Arun and Eastern side 

from walking trail 

1 0 1

3 From Arun river to Bedghari, Southern 

slope of Mountain 

0 0 0

4 Southern bank of Arum river and 

western side from walking trail 

3 0 3

5 Southern bank of Arum river and eastern 

side from walking trail 

5 1 6

6 From Num to Arum river on either sides 

of walking trail. 

15 5 20 

Total numbers of Gnetum Vines counted in the study sites 38 

Table-1. Population status of Gnetum montanum in different sites

Population status and ecology...
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human encroachments. There is no previous
information about the Gnetum’s population to
compare but according to elder local people of
Seduwa and Num there were large number of
Gnetum lianas everywhere around the Arum valley
in the past and plant could be found easily near to
the villagers. From this study, it was found that the
presence or absence of Gnetum was strongly
indicated by the presence of Schima wallichii and
Sapium insigne in steep slope having moist habitat
with very large boulders.  It does not mean that
Gnetum is associated only with Schima and Sapium
but also almost equally found on the shade of
Bambusa and Egelhartia.

Out of 38 Gnetum vines found in the study area only
9 were immature and seedlings (vines more than 1m
height)  which ndicated that seed germination is rare
in wild. However, present study did not consider the
seed germination experiment either in nature or in
controlled condition on laboratory. However,
vegetative propagation by cutting was conducted in
the premises of National Herbarium and Plant
Laboratories and National Botanical Garden in
Godawari but success remained zero.

From the study site harvesting of plants was found
rare. Some of the Rai and other communities used
to harvest the vines to use in different purposes like
making rope, to make fishing rods, household goods.
However, some of the people used to collect the
mature seeds to eat by roasting. The harvesting
pattern is haphazard.

Though government of Nepal included the species
in Appendix-III of CITES list, the exact population,
harvesting pattern, conservation measures and
propagation techniques are not in practice yet.
Simply, from this study we can say that this species
is not missing from the natural land of Nepal but
waiting for proper identification in nature. More
appropriate techniques towards its conservation and
unabated despite ban of exploitation from the
Himalaya can conserve this endangered
gymnospermous lianas form Nepal. The ecological
condition of the study area was found best suitable
for Gnetum montanum growth but its population is
at high risk and needs to be conserved by appropriate
mechanism on time.

Finally, it is time for us to formulate and implement
our strategies towards fulfilling the obligation of
Chang Mai declaration of 1988 “Saving plants that
save lives”.
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Abstract

Plant genetic resources are the greatest wealth of a country. Over 550 crop species are identified as
having food value and half of these species are in wild state which includes root and tuber plants also.
This study addresses the diversity, status and value of wild edible root and tuber plants from four districts
of Nepal. Altogether 18 wild edible roots and tuber plant species were documented belonging to 8 families.
These crop wild relatives could be useful to the researches that are looking for clues for breeding and
crop improvement.

Key words:  Edible root and tuber plants, diversity, value, status, Nepal

Introduction

Nepal is rich in biodiversity, agricultural crops and
their wild relatives. Over 550 crop species are identified
as having food value, and around half of these
species are believed to be currently under cultivation
and rest is in wild states (GoN. 2014-2020).

Tubers are various types of modified plant structures
that are enlarged to store nutrients. They are used by
plants to survive the winter or dry months, to provide
energy and nutrients for re-growth during the next
growing season, and as a means of asexual
reproduction (Rooting cuttings of tropical trees,
1993). Root and tuber crops are the nature’s energy
reservoirs. Tuber and root crops are the third
important group of food crops after cereals and
pulses, feeding about one fifth of the world
population.  Due to the high starch content and
calorie value, these crops have a major role in
meeting the food security of marginal farmers and
the ethnic people in the humid tropics (Medhi &
Borthakur 2011). Root and tuber crops are tolerant
to drought and flood and have wide adaptability to
diverse agro- climatic conditions (Peter 2008).

Roots and tubers are important in human diet. Even
in ancient books we find references about Kandamul
(roots and tuber) which the hermits used to feed up
themselves during their meditations. Some of these

are considered valuable in religious festivals. For
example during Manghe Sankranti, different species
of Yam (Dioscorea) are indispensable and consumed
as sacred diet (Manandhar  2002).  Chepang still
rely on wild edible tuber and roots for their
subsistence. Chepang collect wild yam (Dioscorea
spp.) and other plants to substitute even cereals foods
during the period of food insufficiency (Sharma and
Bastakoti  2009).

However, most of the wild edible root and tuber
plants are neglected and underutilized. In Nepal,
there is very limited information available in relation
to identification, status, collection and utilization of
wild edible root and tuber plants. Hence this study
was undertaken to enlighten on diversity, occurrence,
conservation status and utilization of wild edible root
and tuber plants of Nepal.

Materials and Methods

Study area

The present study was carried out in Makwanpur,
Dhading, Palpa and Kailali districts of Nepal (Figure
1 & 2). These districts were chosen on the basis of
selected ethnic groups like Magar, Chepang, Lama
and Tharu (Mukta Kamaiya) that are dominant in
those districts. Geographically the study area lies in
between the altitude of 250 to 2300m.
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Field Survey and data collection

Field visits were carried out once in each districts
from 2070 to 2071 BS to obtain primary information
regarding the uses, value, indigenous knowledge and
practice towards utilization of wild edible roots and
tuber plants. The key informants (knowledgeable
men and women, plant collector) were interviewed
to get primary information of wild edible roots and
tuber plants such as local name, method of use, and
local status etc. by using semi-structured
questionnaires. Abundance and additional
information were also gathered by personal
observation and literature review.

A total of 6 community forests were surveyed in
Makwanpur, Kailali, Palpa, and Dhading districts.
During this survey, Lama, Tharu, Magar and
Chepang community were interviewed respectively.

Result and Discussion

Taxonomic Diversity

A total of 18 species of 8 family and 10 genera have
been recorded as wild edible roots and tuber plants.
All the species belong to monocotyledon except one
( Nephrolepis cordifolia, that is Pteridophyte) . The
large number of root and tuber plants belong to the
Dioscoreaceae (9 species), then Orchidaceae (3),
Zingiberaceae (1), Cyperaceae (1), Costaceae (1),
Palmae (1), Nelumbonaceae (1), Davalliaceae (1)
families (Figure 3). Among the total number of
species, the highest diversity of wild edible root and
tuber plants was documented from Dhading district
(10 species), then from Palpa district (9), Kailali (8),
Makwanpur (7) respectively (Figure 4).

Figure 1. Study districts of Nepal

Figure 2. Study sites within the districts

Figure 3: Number of wild edible root and tuber plant
species belonging to different families

FFFFFigure 4:igure 4:igure 4:igure 4:igure 4: Number of wild edible root and tuber plant
species found in different study sites
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S.N. Botanical name/Family Local name 
Place of 

collection 
Abundance Mode of use 

1. Brachycorythis 

obcordata 

Orchidaceae 

Gam dol Tistung Rare Tubers are boiled and eaten, used as tonic 

2. Satyrium nepalense 

Orchidaceae 

Gamdol Daman Occasional 

 

Tubers are boiled and eaten, used as tonic 

3. Cautleya spicata 

Zingiberaceae 

Nakali panch 

aule 

Daman Occasional used as tonic 

4. Pleione praecox 
Orchidaceae 

Bhui champa Daman dominant used as tonic 

5. Dioscorea hamiltonii 

Dioscoreaceae 

Ban tarul Tistung frequent Tuber are boiled and eaten as vegetable. 

6. Dioscorea 

melanophyma 

Dioscoreaceae 

Vyakur Tistung rare Tuber are boiled and eaten as vegetable. 

7. Dioscorea pentaphylla 

Dioscoreaceae 

Rani Vyakur Tistung occasional Tuber are boiled and eaten as vegetable. 

Conservation status

Present status of wild edible roots and tuber plants
were also mentioned according to the information
given by local people and observation during the
field visits. They were categorized into dominant,
very abundant, frequent, occasional, and rare on the
basis of Zobel et al (1987).  Two species were
categorized as dominant, three species as very
abundant, eight species as occasional, nine species
as frequent and two as rare. (figure 5).

The wild edible roots and tuber plants as a
component of non-timber forest products play an
important role in additional income as well as
helping to satisfy daily subsistence need of
households (Joshi &(Dhakal) Sharma 2013).

Most of the rural local people, mostly ethnic
community like Magar, Chepang used to collect
these plants from the wild while they go to jungle
for grazing their livestock as season’s food. Some
Chepang people collect these plants when there is
scarcity of food. Some of them have food sufficient
for only about six months in a year and for the rest
of the year they depend on wild plants (Rai 1985;
Gurung 1995).

Now a days the market value of D. hamiltonii is
increasing (Rs 200 per kg). So local people harvest
it rampantly during Maghe Sankranti for sale as well
as for self consumption. During this period, many
people consume this tuber in boiled and fried form
(Joshi, Kehlenbeck, & Maass, 2007). D.
Kaemoonensis, D pentaphylla are considered as the
most delicious and D. hamiltonii are the most traded
tuber among Dioscorea. D. bulbifera is collected by
Chepang and Magar community during summer in
May/April. Because they believe that consumption
of the boiled tuber of D. bulbifera relieve them from
heat. Similarly tubers like Nephrolepis cordifolia
contain large amount of carbohydrate, calcium and

FFFFFigure 5: igure 5: igure 5: igure 5: igure 5: Status of wild edible root and tuber plants

Table 1. Wild edible root and tuber plants found in Makwanpur district.

Value and threats

The starchy reserves of Yams are a principal source
of carbohydrates for many different indigenous
societies living in the tropics and sub tropics of the
world (Dounias, 2001).

Genetic resources of wild edible root...
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S.N. 
Botanical name/ 

Family 
Local name 

Place of 

collection 
Abundance Mode of use 

1. Dioscorea bulbifera 
Dioscoreaceae 

Guliyo geetha Jawang frequent Tubers are boiled with ash and eaten after 

washing with cold water.  

2. Dioscorea bulbifera 

Dioscoreaceae 

Seto geetha Jawang frequent Tubers are boiled with ash and eaten after 

washing with cold water. 

3 Dioscorea bulbifera 

Dioscoreaceae 

pahelo geetha Jawang very Abundant Tubers are boiled with ash and eaten after 

washing with cold water. 

4. Dioscorea glabra 

Dioscoreaceae 

Pani tarul Jawang rare Tuber are boiled and eaten as vegetable. 

5. Dioscorea 

hamiltonii 
Dioscoreaceae 

Ban tarul Jawang frequent Tuber are boiled and eaten or cooked as 

vegetable. 

6. Dioscorea pubera 

Dioscoreaceae 

Panglang tarul Jawang  rare Tuber are boiled and eaten as vegetable. 

7. Dioscorea 

pentaphylla 

Dioscoreaceae 

Jagalte vyakur Jawang frequent Tuber are boiled and eaten as vegetable. 

8. Dioscorea 

pentaphylla 

Dioscoreaceae 

Vyakur Jawang frequent 

 

Tuber are boiled and eaten as vegetable. 

9. Dioscorea hispida 
Dioscoreaceae 

Bharlang Jawang occasional Tuber are boiled with ash and dipped in 

running water at least one night and dried 

and eaten by frying. 

10. Dioscorea spp 

Dioscoreaceae 

Choi Jawang rare Tuber are boiled and eaten or cooked as 

vegetable. 

Table 3. Wild edible root and tuber plants found in Palpa district.

S.N. 
Botanical 

name/Family 
Local name 

Place of 

collection 
Abundance Mode of use 

1 Dioscorea bulbifera 
Dioscoreaceae 

Seto geetha Jhumsa frequent Tubers are boiled with ash and eaten 

after washing with cold water. 

2 Dioscorea bulbifera 

Dioscoreaceae 

Rato geetha Jhumsa very Abundant Tubers are boiled with ash and eaten 

after washing with cold water. 

5 Dioscorea hamiltonii 

Dioscoreaceae 

Ban tarul Jhumsa frequent Tuber are boiled and eaten or cooked as 

vegetable. 

6 Dioscorea 

pentaphylla 

Dioscoreaceae 

Jagalte vyakur Jhumsa 

 

frequent Tuber are boiled and eaten or cooked as 

vegetable. 

7 Dioscorea 
pentaphylla 

Dioscoreaceae 

Vyakur Jhumsa 

 

frequent 

 

Tuber are boiled and eaten or cooked as 

vegetable. 

8 Dioscorea hispida 

Dioscoreaceae 

Bharlang Jhumsa 

 

occasional Tuber are boiled with leaf of and dipped 

in running water at least one night and 

dried and eaten by frying. 

9 Dioscorea pubera 

Dioscoreaceae 

Panglang tarul Jhumsa occasional Tuber are boiled and eaten or cooked as 

vegetable. 

10 Dioscorea 

kamonensis 
Dioscoreaceae 

Tyaguna Jhumsa occasional Tuber are boiled and eaten or cooked as 

vegetable. 

Neprolepis cordifolia 

Davalliaceae 

Pani amala Jhumsa occasional The fresh tuber are eaten to quenches the 

thirst. 

Kalpana Sharma (Dhakal)
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other source of nutrients. Its fresh tuber quenches
the thirst (Gauchan et al. 2008 ). During collection
season people collect tubers heavily from mature
plants inhibiting vegetative propagation and thus
affecting regeneration. Sometimes they collect
before the growth of bulbils and sometimes collect

whole plants for fodder affecting their population.
(Sharma & Bastakoti, 2009). Besides these other
activities like land use changes, habitat destruction,
uprooting and destroying entire plant during
collection are considered major threats to wild edible
roots and tuber plants.

S.N. Botanical name/Family Local name 
place of 

collection 
Abundance mode of use 

1. Costus speciosus 
Costaceae 

kewa Devaria frequent tuber are cooked as vegetable 

2. Cyperus rotundus 

Cyperaceae 

Bhanda Devaria very abundant fresh tubers are eaten 

3. Phoenix humilis 
Palmae 

Khajuri Devaria frequent rhizome/stem are eaten raw as well 

as cooking as vegetable 

4. Nelumbo nucifera 

Nelumbonaceae 

Kamal Devaria dominant rhizome are cooked as vegetable 

5. Dioscorea Kamoonensis 

Dioscoreaceae

Bhyakur Devaria occasional tuber are eaten by boiling or 

cooked as vegetable 

6. Dioscorea  

Hamiltonii 

Dioscoreaceae

Ban tarul Devaria occasional tuber are eaten by boiling or 

cooked as vegetable 

7. Dioscorea bulbifera 
Dioscoreaceae

Geetha Devaria very abundant tuber are eaten by boiling or 

cooked as vegetable 

8. Dioscorea pentaphylla 

Dioscoreaceae

Bhyakur Devaria occasional tuber are eaten by boiling or 

cooked as vegetable 

Table 4. Wild edible root and tuber plants found in Kailali district.

Conclusion

A total of 18 species of 8 family and 10 genera have
been recorded as wild edible roots and tuber plants
from four districts. It was evident from the study
that genetic diversity of root   and tuber plants is
high. They are valued for food security and plays
important role for livelihood in rural community.
Besides, these are the crop wild relatives that can be
used in genetic improvement of cultivated plant.
Therefore these data could be useful to the researches
that are looking for clues for breeding and crop
improvement. They are also a source of some of the
active ingredients in modern pharmaceuticals.
However, the active compounds, proper methods of
preparation, dosages, effectiveness and side effects
of medicines prepared from these plants have not
yet been studied extensively (Christopher et al,
2002). Though the value of wild edible roots and
tubers are high, most of them are becoming

endangered due to different kinds of threat. So there
is urgent need of ex-situ conservation of wild edible
root and tuber plants.
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Abstract

The Asparagus genus of Asparagaceae family is considered to be of medicinal importance because of
the presence of steroidal saponins and sapogenins in various parts of the plant. Of the 300 species of
Asparagus worldwide, Nepal harbors 7 species so far viz. Asparagus curillus, Asparagus filicinus (var.
filicinus and var. brevipes), Asparagus penicillatus H. Hara (Endemic species from Dolpa), Asparagus
racemosus (var. racemosus, and var. subacerosus),  and Asparagus tibeticus (New record from Mustang),
Asparagus lycopodineas, Asparagus adscendens  in the wild. The present paper deals with the
comparative anatomical study of root of four species  viz. A. adscendens, A. currilus, A. lycopodineus
and A. racemosus) to evaluate the importance of anatomical parameters in their taxonomic treatment.
Distribution of stone cells are found more in A. currilus and A. racemosus. A. adscendens and A.
lycopodineus have maximum and minimum xylem and phloem area respectively. Metaxylem vessels are
more prominent in A. currilus.

Key words: Asparagus, anatomical study, taxonomy

Introduction

Genus  Asparagus  L.  consists  about  160-300
monoecious  and  bisexual  species,  distributed  in
the  temperate  and  tropical  regions  of  Europe,
Asia and Africa (Raycheva and Stojanov, 2013).
Seven species of Asparagus viz.  Asparagus
adscendens, Asparagus curillus, Asparagus filicinus
(var. brevipes & var. filicinus), Asparagus
lycopodineus, Asparagus penicillatus, Asparagus
racemosus (var. racemosus & var. subacerosus),
Asparagus tibeticus are found wild in Nepal
(Shrestha et al. 2014).

Many species of the genus Asparagus are
medicinally very important and novel chemicals
have been isolated form roots, stem and cladodes
(Nawas et. al. 2012).  Roots of A. adscendens contain
steroid glycoside (Tandon et al., 1990) and steroidal
sapinins (Sharma et al., 1982), whereas leaf extract
contains oligofuro- and spirostanosides (Sharma &
Sharma, 1984). Chemical constituents of this species
stimulate insulin secretion and inhibits starch
digestion (Mathews et al., 2006).  Similarly A.
racemosus is used as a refrigerant, demulcent,

diuretic, aphrodisiac and dysenteric, galactogouge,
bitter-sweet, emollient, cooling, nervine tonic,
constipating and antiseptic (Shrestha et al. 2014).
An endemic species, A. penicillatus is also found to
be economical and is being in cultivation in western
districts of Nepal

The present study was conducted to study
comparative anatomical features of root of four wild
species of the genus Asparagus (A. adscendens, A.
currilus, A. lycopodineus and A. racemosus), to
evaluate the anatomical variation among the species.

Methodology

Root samples of A. adscendens, A. currilus, A.
lycopodineus and A. racemosus were collected from
different places of Nepal (Salyan, Rasuwa, Ilam and
Makawanpur respectively). For anatomical study,
thin transverse section of fresh root sample of each
species was made using sliding microtome (Radical
RMT-45) and stained with safranin and fast green.
Cell types were recorded under a compound
microscope. Photographs were taken by Amscope
microscope eyepiece camera (MD35).
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Result and Discussion

The distribution, habitat and ecology of Asparagus
species studied are given in table 1. The details of
voucher specimen examined are given in Table 2.

In general transverse section of root of Asparagus
consists of outermost single layered piliferous layer
followed by few layered thick walled hexagonal
parenchymatous exodermis. Below exodermis lies
spherical parenchymatous cortex. Endodermis is
single layered with barrel shaped cells followed by
single to few layered pericycle. Vascular bundle as
in all monocot is radial type. Central core is occupied
by thin walled spherical parenchymatous pith.
Besides this, root anatomical parameters in different
species of Asparagus showed very specific structural
modifications.

In A. adscendens, outermost piliferous layer consists
of several unicellular hairs followed by 5-7 rows of
compactly arranged slightly thick walled hexagonal
parenchymatous cells of exodermis. Below
exodermis lies multilayered cortex consisting of
spherical parenchymatous cells. Few cells of cortex
consist of raphids of crystals and spherical starch
grains.  Outer to endodermis there are few layers of
slightly thick walled pitted cells. Pericycle is few

layered. This species possessed the maximum of
metaxylem and protoxylem vessel area and also the
phloem area. The number of radial vascular bundle
ranges from 25 to 28 and the diameter of xylem
vessel is 22.88- 97.13μm (Figure 1a, b).

In A. currilus, piliferous layer is devoid of hairs
followed by 8-10 rows of thick walled hexagonal
parenchymatous cells of exodermis. In the cortical
zone few layers below the exodermis, scattered and
isolated or groups of stone cells are present.  Above
endodermis there lie 2-3 layers of thick walled stone
cells which are not present in other 3 species.
Pericycle is single layered. The number of radial
vascular bundle ranges from 38 to 40 and the
diameter of xylem vessel is 14.54-118.45 μm.
Metaxylem vessels are more prominent in this
species (Figure 1c, d).

In A. lycopodineus, piliferous layer consist of
numerous unicellular root hairs. Exodermis is
composed of 5-6 layered hexagonal parenchymatous
cells. Cortex is differentiated into outer and inner
cortex. Outer cortex consists of thick walled
spherical parenchyma with few scattered isolated
stone cells and abundant raphids of crystals
embedded. Inner cortex consists of thin walled
spherical and large parenchymatous cells. Pericycle

Table 1: Distribution, habitat and ecology of Asparagus species 

S.No. Taxon name 
Distribution in Nepal Altitude 

range (m) 
Ecology 

West Central East 

1 A. adscendens 180-1900 
In forest, NE facing slope, partial 

shade 

2 A. curillus 700-2850 
In forest, marginal land, plain, 

steep slope SW face 

5 A. lycopodineus   1530-2100 In mixed broadleaved forest 

7 A. racemosus  140-2100 
In forest, plain or slopy area NE 

face, humous rich soil 

Table 2: Voucher specimens of the examined Asparagus species  

S.No. Taxon name Altitude range (msl) Locality Ecology

1 A. adscendens 1900 Mulpani, Salyan In forest, NE facing slope, partial 

shade 

2 A. curillus 2000 Dhunche, Rasuwa In forest, marginal land, plain, steep 

slope SW face 

5 A. lycopodineus  1530 Maipokhari, Ilam In mixed broadleaved forest 

7 A. racemosus  500 Hetauda In forest, plain or slopy area NE 

face, humous rich soil 

Seerjana Maharjan and Rose Shrestha
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is single layered with large cells. Vascular region
possess minimum xylem and phloem area as
compared to rest three species of Asparagus. The
number of vascular bundle ranges from 30-35 and
the diameter of xylem vessel is 3.9-12.17 μm. The
xylem vessels are surrounded by thick walled
sclerenchymatous cells (Figure 1 e, f).

In A. racemosus, piliferous layer is devoid of hairs
followed by 6-8 rows of thick walled hexagonal
parenchymatous cells of exodermis. In the cortical
zone few layers below the exodermis, 2-3 layers of
distinct stone cells are present which are not present
in other 3 species. Few cortical cells also possess
raphids of crystals. Above endodermis there lie 2-3
layers of thick walled pitted parenchyma cells.
Pericycle is single layered. The number of radial
vascular bundle ranges from 35 to 45 and the
diameter of xylem vessel is 17.52-65.53μm (Figure
1 g, h).

Root anatomy of several taxa of Asparagales is
described in a systematic context. Many other root
anatomical characters, such as the presence of
vascular bundles in the central pith and a multi-
layered sclerenchymatous cylinder, are probably
xeromorphic and developed convergently (Kauff et
al., 2000). Similarly, environmental impact on
morphogical and anatomical structures of the Tansy
(Tanacetum vulgare L.) was studied by Stevovic et
al. (2010). Toughening in mechanical tissue and
xylem vessels has also been reported in Asparagus
tissue, which may be related to lignin deposition
(Smith et al., 1987; Li & Zhang, 2006). The
collection of different species from different habitat
reveals the structural modification like presence or
absence of lignified tissues. More stone cells in A.
currilus and A. racemosus than in other two species
may be due their growth in steep slopes where water
retaining power of soil is comparatively low.
Vascular tissue with greatly enlarged metaxylem
vessels in A. currilus plays a vital role in efficient
transport of water and nutrients as well as in
prevention of undue water loss (Steudle, 2000; Ali
et al., 2009). Comparative less mechanical tissue
and minimum xylem and phloem area in A.
lycopodineus may be due to their growth in mixed

broadleaved forest canopy where there is enough
moisture. Thus various combinations of anatomical
features characterizing the species are adopted in
different degrees to resist the plants to drought.

Conclusion

The  anatomy  of  the  root of the  investigated
Asparagus  species  displayed some  taxonomically
important  characters. They are slightly dependent
by the habitat and growth habit. Anatomical features
are the indicators of habitat ecology, and can be
effectively used as markers for stress tolerance in
these species. Further study is needed to verify
correlation between anatomical adaptation and
ecological habitat of different species of Asparagus.

References

Ali, S. I. and Khan, S. W. 2009. Asparagaceae. In:
Ali, S.I. and Qaiser, M. (Eds.), Flora of Pakistan,
Inst. Plant Conser., Univ. Karachi, Karachi and
Missouri Bot. Press, Missouri Bot. Garden, St.
Louis, Missouri, USA, 217: 1-24.

Kauff, F., Rudall, P.J. and  Conran, J.G. 2000.
Systematic root anatomy of Asparagales and other
monocotyledons, Plant Systematics and
Evolution  Vol. 223, (3-4), pp 139-154.

Li, W. and Zhang, M. 2006. Effect of three-stage
hypobaric storage on cell wall components,
texture and cell structure of green asparagus. J.
Food Eng. 77: 112-118.

Mathews, J. N., Flatta, P. R. and Abdel-Wahab, Y.
H. 2006. Asparagus adscendens (Shweta musali)
stimulates insulin secretion, insulin action and
inhibits starch digestion. British J. Nutr. 95: 576-
581.

Nawas, T., Hameed, M., U-Nisa, W., Ahmad, M. S.
A., Younis, A. and  Kanwal, H. 2012.
Comparative Anatomy of Root and Stem of Some
Native and Exotic Asparagus L. Species. Pak. J.
Bot. 44: 153-158

Raycheva, T. and Stojanov, K. 2013. Comparative
anatomical study of five species of genus

Comparative root anatomical study...



Bul. Dept. Pl. Res. No. 37110

Asparagus in Bulgaria. Trakia Journal of
Sciences. No 2: 104-109

Sharma, S. C. and Sharma, H. C. 1984. Oligofuro-
and spirostanosides of Asparagus adscendens.
Phytochemistry 23: 645-648.

Sharma, S. C., Chand, R. and Sat., O. P. 1982.
Steroidal saponins of Asparagus adscendens.
Phytochemistry 21: 2075-2078.

Shrestha, R., Shrestha, S. and Shrestha, K. K. 2014.
Pharmacognosytic and phytochemical analysis of
Asparagus racemosus Willd. from Makwanpur
and Kailali districts of Nepal. Plant Resources.
Bul. Dept. Pl. Res. No. 36: 79-85.

Smith, J. L., Stanley, D. W. and Baker, K. W. 1987.
Nonenzymatic lignification of Asparagus. J. Text.
Stud., 18: 339-358.

Steudle, E. 2000. Water uptake by roots: effects of
water deficit. J. Exp. Bot., 51: 1531-1542.

Stevovi1, S., Surinski, V.,  Mikovilovi1 and
Dragosavac, D. 2010. Environmental impact on
morphological and anatomical structures of
Tansy. African Journal of Biotechnology 9(16):
2413-2421.

Tandon, M., Shukla, Y. N. and Thakur, R. S. 1990.
Steroid glycosides from Asparagus adscendens.
Phytochemistry 29: 2957-2959.

Seerjana Maharjan and Rose Shrestha



Bul. Dept. Pl. Res. No. 37 111

a b

c d

e f

g h

Fig. 1: Root anatomy of A. adscendens (a, b), A. currilus (c, d), A. lycopodineus (e, f) and A. racemosus (g, h)
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Abstract

This paper presents a detailed pharmacognostical study of some of the crude drugs of importance. The
samples were studied using light microscopy. The morphological and histological parameters presented
in the paper may be proposed as parameters to establish the authenticity of these drugs and may  help
to  detect adulteration in the drugs.

Key words : Pharmacognosy, crude drug, morphology, histology, adulteration .

Introduction

Medicinal and aromatic plants play a major role in
many systems of health therapies. Once thought to
be used only in traditional healing by the people of
developing countries having limited access to the
modern system of medicine, they are now becoming
integral parts of all the systems of medicine.

According to Forest Regulation, 2051 (1995), over
200 species of plants belonging to over 176 genera
appear to be in trade. Revenue generated by the
Government of Nepal in 2012/13 from the trade of
medicinal plants only is NRs. 14,956,066.00. The
market of herbs in Nepal can be estimated to be not
less than US $3827050.00. Most of the medicinal
plants are traded in crude form except the essential
oils.

All these crude drugs are obtained from the natural
resources collected by the untrained and ill-educated
persons in rural forest areas which has given rise to
much confusion with regard to the correct identity
of several drugs in actual use and caused wide spread
adulterations and substitutions. So there is an urgent
need to have quality assurance of raw material for
maintaining the desired therapeutic efficacy of the
final product.

Asparagus racemosus Willd., Swertia chirayita
(Roxb. ex Fleming) Karstrn and Tinospora sinensis
(Lour.) Merr are some of the important herbal drugs
of Nepal. Swertia chirayita (Roxb. ex Flemming)

Karstrn. and Asparagus racemosus Willd. are known
to be among top ten species in trade in Nepal .

Asparagus racemosus Willd. (Family Asparagaceae
) is distributed in central and eastern Nepal from an
altitude of 600 m to 2100 m. It is widely distributed
in India, Malaysia, Australia and Africa. It is known
as kurilo in Nepali. Asparagus racemosus Willd. var.
racemosus and A. racemosus . var. subacearosus
Baker are the two varieties of Asparagus racemosus
found in Nepal. It is used as a galactogogue.

Chemical constituents -  Racemosoal, Asparagamine
A.

Swertia chirayita (Roxb. ex Flemming) Karstrn.
(Family Gentianaceae) is known as chiraito in
Nepali. It is distributed in central and eastern Nepal
from an altitude of 1500 m to 2500 m. It is widely
distributed in Kashmir, Bhutan and Assam in steep
banks. The whole plant is used as a tonic and bitter
without aroma or astringent. Plant annual or biennial
upto 9 cm. Stems terete or quadrangular, sometimes
slightly winged.

Chemical constituents - Swertiaperenin, Sweroside,
Swertianolin, Amaroswerin, Swerchirin, Chiratol.

Tinospora sinensis (Lour.) Merr. (Family
Menispermaceae) is known as Gurjo in Nepali. It is
distributed in central and eastern Nepal from an
altitude of 300 m to 500 m. It is widely distributed
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in India, Singapore and Thailand. It is
immunomodulator and hepatoprotective.

Chemical constituents -  Tinosinen, Tinosinside B.

Materials and Methods

Plant materials - Plant materials were obtained from
different botanical gardens of Nepal. Asparagus
racemosus Willd. var. racemosus, Swertia chiraita
(Roxb. ex Flemming) Karstrn and Tinospora sinensis
(Lour.) Merr. were obtained from Brindaban
Botanical Garden, Hetaunda, Maipokhari Botanical
Garden, Ilam and Dhakeri Botanical Garden,
Nepalganj respectively.

Macroscopic and anatomical examinations- a
detailed macroscopic and anatomical examination
of drug materials was carried out. Also the samples
of the powdered drug and various anatomical
sections were examined microscopically (Treasa and
Evans, 1983; Khandelwal, 2003).

Result and Discussion

Asparagus racemosus Willd. var. racemosus

Macroscopic characters:
Roots are borne in a compact bunch, which are fleshy
and spindle shaped. Each piece is 5-15 cm in length
and 2 cm in thickness. They are silvery white or light
ash colored externally and white internally, more or
less smooth when fresh, developing longitudinal
wrinkles when dry (Photo PV). They lack a well-
marked odor, but are sweet and bitter in taste.

Microscopic characters:

T.S. of root tuber

It shows the following tissue arrangements:

Epidermis - It is the outermost single layer of
compactly arranged, polygonal to radially elongated
thick walled cells.

Cortex - Epidermis is followed by multilayered
parenchymatous layer known as cortex. The cells of
cortex contains raphide bundles and starch grains.

Endodermis - Cortex is followed by a single layered
zone of barrel shaped cells known as endodermis.

Pericycle - Below the epidermis, a single layered
zone of parenchymatous cell, known as pericycle,
is found surrounding the central stele

Vascular bundles - Radial, polyarch type of vascular
bundle is seen. Phloem is not well differentiated and
consists of thin walled polygonal cells. Exarch xylem
vessels are present

Pith - A large pith is present at the center of the stele
represented by rounded parenchymatous cells.
(Photo PVI).

Powder analysis:

Power is creamish white. Acicular raphides, starch
grains and vessel elements with spiral, scalariform
and pitted thickening were observed.

Swertia chirayita (Roxb.) Karsten

Macroscopic characters:

The stem forms the major portion of the drug and
measures up to 1m in length and is of average
thickness of a goose quill. It is brown or purplish
brown in color (Photo PI). The drug lacks odor but
has an extremely bitter taste. The large continuous
separable pith, dark color and intensely bitter taste
are sufficient to distinguish it from other species.

Microscopic characters:

T.S. of stem:

It shows the following tissue arrangement;

Epidermis - Epidermis is the outermost single
layered zone made up of barrel-shaped cells with
anticlinal walls. Epidermal cells are covered by a
thick straightened cuticle.

Cortex - Epidermis is followed by 4-5 layered
parenchymatous cortex.

Endodermis - Cortex is followed by distinct
endodermis showing anticlinal or periclinal walls.

Vascular bundle - It possesses a distinct

Pharmacognostical study of...
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amphiphloic siphonostele. Xylem is composed of
tracheids, fibers and few vessels, mostly single or
rarely in groups of two. Medullary  ray absent.

Pith - The central part of the stele is occupied by a
large easily separable pith having pronounced
intercellular spaces. Cells contain minute acicular
crystals in abundance. (Photo PII).

Powder analysis:

Powder is dark brown. It contains abundant pith
parenchyma, some parenchyma with pink or red
contents, vessels with reticulate, spiral and pitted
walls, minute acicular crystals were seen.

Tinispora sinensis (Lour.) Merr.

Macroscopic characters:

Dry stems with intact bark constitute the drug. Stem
terete, scarsely lenticellate and often producing
filiform aerial roots. Young stem green with a smooth
surface, older one with a warty surface due to the
presence of circular lenticels. Fracture is fibrous.
(Photo PIII). Taste intensely bitter and odorless.

Microscopic characters:

T.S of stem:

It shows the following tissue arrangements.

Epidermis - The epidermis comprises of an outer
zone of thick walled brownish compressed cells.

Cortex - Epidermis is followed by 2-3 layers of
collenchymatous cortex and 4-6 layers of
parenchymatous cortex consisting of isodiametric
types of cells.

Pericycle - Beneath the cortex, a ring  of continuous
pericycle composed of 4-6 layers of slightly thick
walled lignified fibers capping the vascular bundle
and medullary rays.

Vascular bundle - It is composed of discrete
vascular strands with 10-12 or more wedge shaped
strips of xylem, externally surrounded by semi-
circular strips of phloem, alternating with wide
medullary rays. Cambium is of 1-2 layers. Xylem
consists of vessel elements, tracheids, parenchyma

and fibres. Vessel elements are cylindrical in shape
bearing bordered pits.

Pith - Mostly made up of large thin walled cells
containing starch grains. (Photo PIV)

Powder analysis:

Powder is creamish brown; starch grains, fibers,
calcium oxalate crystals, vessels with bordered pits
were seen.

The above mentioned characteristics of the herbal
drugs tally with the characteristics mentioned in
different literatures like BHMA (1996), ICMR
(2002), ICMR (2003), WHO (2002) etc. So these
characteristics of the herbal drugs can be proposed
for the authentication of these herbal drugs.
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Photo plates :

Photo PI Swertia chirayita (Roxb.) Karsten (crude drug) Photo PII  T.S of Swertia chirayita (Roxb.) Karsten

Photo PIII Tinospora sinensis (Lour.) Merr.(crude drug) Photo IV T.S of Tinospora sinensis (Lour.) Merr.
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Abstract

Makawanpur district is a leading producer and supplier of many commercially valued medicinal plant
species that feeds the herbal and other industries in the country and abroad.  The local communities
realize the importance of sustainable management of these resources but poverty and ignorance have
forced these people to continue activities which may help them survive in the present but bringing more
severe problems in the future. The extent of extraction of these resources has reached its maximum level
leading to visible threats to ecosystems, biodiversity, and resource base and resource sustainability in
many parts of the district.

The Department of Plant Resources, realizing the shortcomings of the local communities, attempted to
address major issues and constraints in selected pockets of the district that included provision of training
and capacity building initiative, sustainable harvesting techniques, complementation of wild collection
with cultivated products, local-level value-addition, networking with non-exploitative markets and collective
marketing of the products.

Key Words: Community Forest User Groups, Medicinal Plants, NTFPS, Makwanpu district

Introduction

In Nepal, like in most other developing countries,
non-timber forest products (NTFPs) including
medicinal and aromatic plants (MAPs) have always
been a vital source of revenue to the government
and a steady source of livelihood to the rural poor.
Ninety percent of the raw materials extracted belong
to wild origin (Bhattarai, 2001). Most NTFPs and
MAPs that were used for subsistence have been
subjected to industrial uses which are responsible
for the increased prices of the raw materials. The
consequence is that the extraction of raw materials
from the wild has increased many folds in recent
years, posing threats to biodiversity conservation
followed by resource depletion (Bhattarai and Karki,
2004b). Although cultivation of NTFPs could be a
viable solution to the problem, the practice is still in
its infancy covering very few selected species to an
insignificant scale. This shift from traditional
practice of harvesting from the wild to cultivation
of the resources, although indispensable, faces a
number of constraints and challenges (Bhattarai and

Karki, 2004a). But, this has to be done at any cost,
the sooner the better.

The present report is focused on Makawanpur district
of  Nepal that attempts to highlight the status and
practices on MAPs and efforts put by the Department
of Plant Resources (DPR), Government of Nepal to
manage and develop the sector to safeguard the
future of MAPs resources and livelihood of the
dependent communities in the country in general and
Makawanpur district in particular.

Makwanpur district

Makawanpur district lies in central Nepal extending
between 150 E– 250 E latitudes and 200 N – 360 N
latitudes covering an area of 2426 sq. km with
altitudes varying from 166 m to 2584 m above sea
level. Due to altitudinal variations and corresponding
climatic factors, the district harbors tropical to
temperate vegetation. The average maximum and
minimum temperatures of the district are 30.30 C
and 16.60 C, respectively with average annual
precipitation of 1908.6 mm (Singh, 2003). About
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59% of the district is still under forest cover with
rich flora including a large number of NTFP and
MAP species (Sharma, 2006).

The district is comprised mostly of low hills
belonging to Churia and Siwalik ranges that are
fragile and susceptible to flood, soil erosion and
landslides. Major parts of the district are inhabited
by various ethnic groups and tribal communities. The
tradition of shifting cultivation and encroachment
into forest land is quite frequent in most parts of the
district with a subsequent depletion of biological
diversity and degradation natural habitat. This
situation is mainly the outcome of extreme poverty,
lack of off-farm employment opportunities and
ignorance. This situation has to be improved with
effective conservation measures and management
systems before it is too late. Development of the
MAP sector seems to be the most effective tool to
cope with the extreme poverty and improvements
in this undesirable situation.

Status of MAPs in the district

Makawanpur district has a long history of MAP
collection, for both subsistence and source of cash
income. The collection of various MAPs and other
NTFPs resources has long been a steady source of
off-farm employment opportunities to the landless,
poor and marginalized communities dominating the
district. These age-old tradition and practices have
enriched the local communities with high level of
traditional knowledge and experiences on various
aspects of wild medicinal plant species.

Approximately 450 species of medicinal plant
species occur in the district and about 10% of them
enter into regular trade (Marasini, 2002). The District
Forest Office has reported the average annual
commercial harvesting of 250-300 tons of MAPs
and NTFPs.  The commercial collection of 825 tons
of various herbs of 43 species from the district during
the years 1998 to 2001 has been recorded by the
District Forest Office that generated the revenue of
about 4.32 million Nepalese rupees (US$ about
56,000 US$) to the government (Maraseni and
Shivakoti, 2003).  This figure seems to be an under

recording as a significant proportion of the wild
collections is not brought to the notice of the DFO
and moves out of the district through various trade
routes and channels.

Major commercial species being collected from wild
in the district include Asparagus, Satavari
(Asparagus racemosus), Chebulic Myrobolon, Harro
(Terminalia chebula), Belliric Myrobolon, Barro
(Terminalia bellirica), Emblic myrobolon, Amala
(Phyllanthus emblica), Orchids, Jiwanti
(Ephemerantha macraei, Otochilus porrectus),
Chireta, Chirayito (Swertia chirayita), Soap pod tree,
Sikakai (Acacia sinuata), Mints, Babari (Mentha
spicata), Seto Musli (Chlorophytum brovillianum),
Indian valerian, Sugandhwal (Valeriana jatamansii),
Nepali piper, Timur (Zanthoxylum armatum), Thulo
Okhati (Astilbe rivularis), Rockfoil, Pakhanved
(Bergenia ciliata), Kaulo (Persea duthiei), Bishphej
(Polypodiodes amoena), species of lichen (Jhyau)
including Parmelia cirrhata, P. nepalensis, P.
nilgherrensis, P. perlata, P. tinctorum, Ramalina
calicaris, Usnea longissima, U. thomsonii, etc.
Among the cultivated species Lemongrass
(Cymbopogon citratus), Chamomile (Matricaria
chamomilla), Big cardamom, Alaichi (Amomum
subulatum), etc.

Major constraints in the management
of MAPs

The DistrictPlant Resources Office, Makawanpur
has long been engaged in the conservation,
development and management of non-timber forest
products, especially medicinal and aromatic plants
(MAPs) in the district since many years. Repeated
surveys were carried out in different parts of the
district among various forest-dependent
communities to understand the constraints being
faced by the collectors and producers of MAPs and
NTFPs for the sustainable management of the
resources. Finally, the institution has experienced a
number of constraints being faced by these
communities, the major ones are mentioned below:

• Lack of awareness of quality and market
Local communities inhabiting the forests and
biodiversity-rich habitats are the commercial

Community focused management...
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collectors of most medicinal plant species. Due
to lack of awareness, economic values of the
resources have not been fully realized by the local
communities. The primary collectors are ignorant
of the improved ways and means of wild
collection and post harvest procedures.
Consequently, while the sustainability of resource
is at high risk, the quality of raw materials
produced is of degraded qualities. Added to this,
due to lack of information on markets, marketing
channels and fair prices of the raw materials, the
collected MAP resources are being sold at
nominal prices to the local-level traders.

• Ignorance  of domestication, cultivation and
sustainable harvesting techniques
Although majority of the local communities have
realized the importance of domestication and
cultivation of MAPs for regular income
generation, they lack adequate technical
knowledge and skills in domestication,
propagation and commercial cultivation of high
demand MAP species.

• Unavailability of quality planting materials
In their attempts to initiate cultivation of certain
MAPs in community forests and private land, the
local communities are facing a big shortage of
quality planting materials. Some communities
have already encountered problems due to supply
of inferior quality planting materials by some
agencies in the district in the past. Based on this
bitter experience, the local farmers seem hesitant
about accepting introduced planting materials.

• Constraint on MAPs  processing and value
addition
Majority of the primary collectors and producers
are ignorant of the importance of primary
processing and handling procedures including
cleaning, drying, sorting, storage and transport
resulting into inferior quality raw material
fetching reduced prices. In addition, MAPs
materials are being sold in their raw forms
although immense scopes exist in their primary
processing and local-level value addition to claim
increased prices. Although some communities
have initiated small-scale cultivation of some

essential oil bearing plants, notably Lemongrass
(Cymbopogon citratus), Timur (Zanthoxylum
armatum), Sugandhawal (Valeriana jatamansii),
etc., they lack basic processing facilities including
essential oil distillation units in the vicinity. This
constraint has deprived the local communities of
potential opportunities to increase their MAP-
based income through the sale of processed or
semi-processed medicinal plant products.

• Lack of group approach and network of
stakeholders in the market channels
Most collectors do not have adequate quantity of
the raw materials to directly approach the relevant
buyer for a fair price. Lack of group approach in
the form of collection and dispatch centers has
been a limiting factor for the bulk marketing of
raw materials resulting into low bargaining power
on the part of the primary collectors. As a result,
they are bound to sell their materials to the village-
level traders at the rate fixed by the traders. Lack
of group approach and formal network has
resulted into the lack of approach to formal
markets.

Intervention in cultivation and sustainable
management of medicinal and aromatic plants

The Department of Plant Resources, Government
of Nepal, since its establishment in 1960, has been
involved in the development and management of the
medicinal plant sector of the country. The District
Plant Resources Office (DPRO), Makawanpur,
under DPR, has been functional in the district with
the major goals of conservation and sustainable
utilization of MAPs resources for enhancing the
livelihoods of the forest dependent communities. The
institution has also been engaged in research and
development activities on MAPs/NTFPs including
development of cultivation techniques, production
of quality planting materials, cultivation, and value
addition/processing, and awareness creation for their
conservation and sustainable management at the
community levels.

Since the last five years, DPRO has been working
with SNV supported BISEP-ST program for

Rose Shrestha
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conservation and management of MAP resources to
support poverty reduction objectives of the program.
The main activities are focused on Community
Forest User Groups (CFUGs) for capacity building,
initiation of MAPs/NTFP cultivation, technology
transfer and networking.

To start with, the district was intensively surveyed
to understand the status of MAPs and their existing
and potential contributions in biodiversity
conservation and rural livelihoods. A number of
village-level workshops and interaction programs
were conducted to identify major problems being
faced by the MAP/NTFP resource base and the
dependent communities. These activities also helped
to prioritize a number of MAP species for
conservation, management and cultivation in
different parts of the district. Various CFUGs were
invited for participation in vigorous interactions and
group discussion was conducted for promoting
sustainable harvesting and cultivation of MAPs and
other NTFPs in the community forest. Most of the
CFUGs from lower altitude preferred Wild
Asparagus, Satavari (Asparagus racemosus),
Rawolfia, Sarpagandha (Rauvolfia serpentina), and
Nepali sassafras, Sugandh Kokila  (Cinnamomum
glaucescence) for domestication while those from
higher altitudes preferred species like Timur
(Zanthoxylum armatum), Indian valerian,
Sugandhawal (Valeriana jatamansii), Thulo Okhati
(Astilbe rivularis), Loth salla (Taxus wallichiana),
Chireta, Chiraito (Swertia chirayita), etc.

Major activities and achievements

Information documentation for conservation

Three biodiversity rich areas were identified
including Jhirghari CF in Namtar VDC, Nabalpur
Saraswoti CF in Manahari VDC and Bhavishya CF
in Churiamai VDC and considered for conservation,
sustainable management and cultivation of
medicinal plants.  Resource inventory was carried
out through rapid rural appraisal and focus group
discussion. This resulted in the compilation of local
information in the form of a book entitled “Banaspati
Shrot”  (Sharma, 2006) in Nepali language that

provides details on 125 species of frequently used
MAPs from the district. In addition, information on
261 species of medicinal plants was documented
together with herbarium specimens on the basis of
detailed surveys in 5 VDCs namely Namtar,
Makwanpur Gadhi, Hatia, Harnamadi and Manahari.
The voucher specimens are housed in DPRO,
Hetauda. A demonstrative medicinal plant garden
consisting of about 90 medicinal plant species found
in the district has been established in Vrindaban
Botanical Garden, Hetauda for ex situ conservation
as well as demonstration and educational purposes.

Technology development and dissemination

Pilot scale cultivation trial was done for
agrotechnology development of Seto Musli
(Chlorophytum brovillianum), Indian cassia lignea
Tejpat (Cinnamomum tamala), Wild Asparagus,
Satavari (Asparagus racemosus), Serpent wood,
Sarpagandha (Rauvolfia serpentina), Nepali piper,
Pipla (Piper longum), Indian valerian, Sugandhwal
(Valeriana jatamansii), Tinospora, Gurjo (Tinospora
sinensis), Chamomile (Matricaria chamomilla), etc.

Nursery establishment

Twelve Community Forest User Groups including
Simpani Devkot , Manahari; Shrama Jivi Yuva
Manch, Raigaon; Banaskhandi, Hetauda m.p.; Rani,
chaughada;  Chuchekhola, Chuchhekhola;
Piplepokhara,Piplepokhara; Nyureni,Nyureni;
Mahila Srijana, Ratomate; Gitabar,Chhatiwan, and
Forest Seed Cooperative, Hetauda  were supported
and facilitated to establish medicinal plant nurseries
with 20000  seedling  production capacities. Among
them four nurseries are well functioning and
generating incomes from the sale of MAP seedlings
while providing seedlings for enrichment plantations
in the respective community forests. Two progressive
farmers from Hadilkhola and Gulmi have also
established private nurseries and are generating
considerable income from them. Major MAP
planting materials produced in these nurseries were
wild Asparagus, Kurilo (Asparagus racemosus),
neem tree, Neem (Azadirachta indica), Indian cassia
lignea, Tejpat (Cinnamomum tamala), Eucalyptus,
Masala (Eucalyptus lanceolata), emblic myrobolon,
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Bul. Dept. Pl. Res. No. 37120

Amala (Phyllanthus emblica), Indian serpentine,
Sarpagandha (Rauvolfia serpentina), Indian
santalum, Srikhand (Santalum album), Soap nut tree,
Ritha (Sapindus mukorossi), Belliric myrobolon,
Barro (Terminalia bellirica), Chebulic myrobolon,
Harro (Terminalia chebula), Aswagandha (Withania
somnifera), Toothache tree, Timur (Zanthoxylum
armatum), etc.

In order to supplement these nurseries and assured
fulfillment of the local demands, DPRO has also
established a MAPs nursery in its premises with a
production capacity of 50,000 seedlings per year.
Major parts of the seedling produced are being
distributed to interested community forest user
groups and private farmers, to encourage MAPs
cultivation as a cash crop.

Human resources development

A number of training and capacity building programs
were conducted in various parts of the district that
were focused on sustainable harvesting techniques,
nursery management and propagation techniques,
harvesting and post-harvest procedures, local-level
value-addition and processing, information on
markets and market channels, etc. The capacity-
building programs were facilitated by relevant
experts and were followed by study tours to relevant
cultivation sites, processing facilities and herbal
markets. About 200 persons including CFUG
members and other MAP stakeholders were provided
with training. These trained villagers further worked
as trainers for other villagers in their respective
localities.

MAPs cultivation

DPRO initiated the MAPs cultivation program in
20 CFs of the district and supported in the cultivation
of MAPs in the barren land of the CFs in addition to
encouraging farmers in cultivating appropriate
MAPs in their private land as well covering about
22 hectare of land (Table 1). Asparagus racemosus
was the most preferred species followed by Rauolfia
serpentina, Phyllanthus emblica, Terminalia
chebula, Terminalia bellirica, Cinnamomum tamala,
Acacia catechu, Piper longum, Azadirachta indica,

Melia azadirach, etc. Members of the Mahila Sirjana
CFUG initiated the cultivation of Matricaria
chamomilla in 1000 sq m of private land. Planting
materials, technical guidance and periodical
monitoring were provided by the DPRO.

Discussion and conclusion

It is evident that Makawanpur district has a rich
resource base of medicinal plants, a significant
number of which are commercially valued while a
large number used for other sustenance purposes.
The collection and trade in these valuable resources
have been vital for the livelihood of the dependent
communities. Like in most other districts of the
country, major parts of the district are currently
facing the problems of destructive harvesting and
overharvesting of resources leading to degradation
of the resource base with consequent threats to the
livelihoods of the dependent communities and the
environment. Although certain parts of the district
have faced enormous extent of habitat degradation
and degradation of its MAP resource base, the major
parts have still enough resource to sustain the local
communities provided effective measures are
brought into action.

The DPR initiative has succeeded in benefiting 2768
households of the district in terms of technical
assistance, provision of quality planting materials,
development of MAP nurseries, training and capacity
building efforts, networking and access to non-
exploitative markets. This initiative performed
within a short period with limited coverage has been
successful in raising awareness at the community
levels for conservation and rational use of available
resource while initiating cultivation of appropriate
species in the community forest land. The immediate
impacts have been seen in terms of non-destructive
sustainable harvesting from the community forests
ensuring the conservation of local biodiversity while
benefiting the local the communities and the
environment. However, incorporation of good
harvesting technology prescribed by WHO for
sustainability of the species and practicing
cultivation of MAPs with detail analysis of soil
characteristics are suggested for future improvement.
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Name of MAP species 

cultivated 
CFUG involved 

Area of 

cultivati

on (ha) 

Beneficiary 

HH No. 
Remarks 

Asparagus racemosus Simpani Devkot, Manahari; Shrama 

Jivi Yuva Manch, Raigaon; 

Banaskhandi, Hetauda; Rani, 

Chaughada; Chuchekhola, 

Chaughada 

5 843 More than 50 % 

Women and 

Indigenous people 

involved 

Asparagus racemosus Private farmers 2 2 Hadikhola and 

Hatia VDC 

Phyllanthus emblica Nyureni CF of Nyureni, Chaughada 1 340  

Matricaria chamomilla Mahila Srijana CFUG, Kamane, 

Hetauda 

0.2 30  

Cinnamomum tamala, 
Phyllanthus emblica, 

Azadirachta indicam etc.  

Piplepokhara CF, Piplepokhara; 

Mahila Srijana CF, Ratomate; 

Chakradevi CF, Basamadi 

3 436  

Rauolfia serpentina, 

Phyllanthus emblica, 

Terminalia chebula, 

Terminalia bellirica, 
Cinnamomum tamala,

Phyllanthus emblica, 

Asparagus racemosus, Piper 

longum,  

Azadirachta indica,  

Melia azadirach,  
Acacia catechu, 

Cinnamomum glauscenscens, 

Citronella citrates, etc 

(Mixed Plantation) 

Navalpur Saraswati CF Manahari; 

Chakra Devi CF, Basamadi;, Janahit 

CF, Siva Sakti CF, Chitwan; Nyureni 

CF, Nyureni; Bhavishya CF, 

Churiamai; Jyoti CF and Bansha 

Gopal CF, Harnamadi; Mahila 

Srijana CF, Ratomate; Simpani 

Devkot CF, Manahari 

8 1000  

Zanthoxylum armatum,  

Valeriana jatamanshi, Taxus 

wallichiana, Swertia 
chirayita,  

Astilbe rivularis, etc. 

Siddakali CF, Mahankal CF, Khani 

Gaon CF, Jhirghari CF, Jhirghari; 

Kalidevi CF, in Daman and Tistung 

area. 

2 117 More than 50 % 

Women and 2 Dalit 

(Poor and 

marginalised) 

involved 

With its limited resource, DPR has created a
successful model in the arena of commercially
valuable medicinal plant resources. It is expected
that various other agencies involved in the
development of the community and medicinal plant
sector in the district and other parts of the country
will come forward in replicating the successful
model DPR has set in the district.
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