
ii

Vascular Plant Species Richness along Elevation Gradient of
the Karnali River Valley, Humla District, Nepal Himalaya

A Dissertation Submitted for Partial Fulfillment of Requirement of the
Master Degree in Science, Central Department of Botany, Tribhuvan

University.

Submitted by

Prakash Bhattarai

Plant Systematics and Evolution Unit

Exam Roll No.: 5802

T.U. Regd.No.: 7-2-49-1128-2002

Central Department of Botany

Batch 2007/ 2009

Vascular Plant Species Richness along Elevation G
radient of the Karnali River Valley, Hum

la District, N
epal Him

alaya
-Prakash Bhattarai      2011



iii

Vascular Plant Species Richness along Elevation Gradient of
the Karnali River Valley, Humla District, Nepal Himalaya

A Dissertation Submitted for Partial Fulfillment of Requirement of the
Master  Degree in Science, Central Department of Botany, Tribhuvan

University.

Submitted by

Prakash Bhattarai

Plant Systematic and Evolution Unit

Exam Roll No.: 5802

T.U. Regd.No.: 7-2-49-1128-2002

Central Department of Botany

Batch 2007/ 2009



iv

RECOMMENDATION

November 2011

It is hereby recommended that Mr. Prakash Bhattarai, a M. Sc. Botany final year student

at Tribhuvan University, Institute of Science and Technology, Kirtipur, Kathmandu has

carried out research work entitled “Vascular Plant Species Richness along Elevation

Gradient of the Karnali River Valley, Humla District, Nepal Himalaya” under our

supervision and guidance. This entire work is based on the field work performed by the

candidate and the work brings out useful findings in the field of ecology of plants. The

work is primarily based on the data collected by the student himself and the results of this

work have not yet been submitted for any other academic degree.

This dissertation has been recommended for acceptance as a partial fulfillment of the

requirement of Master’s Degree in Botany at an Institute of Science and Technology,

Tribhuvan University.

…………………………………….. ….…………………………

Supervisor Co - Supervisor

Ram Prasad Chaudhary, Ph.D. Mr. Kuber Prasad Bhatta, M.Sc.

Professor Lecturer

Central Department of Botany Bhaktapur Multiple Campus

Tribhuvan University, Nepal Tribhuvan University, Nepal



v

LETTER OF APPROVAL

The M. Sc. Dissertation entitled ‘Vascular Plant Species Richness along Elevation

Gradient of the Karnali River Valley, Humla District, Nepal Himalaya’ presented by Mr.

Prakash Bhattarai for the partial fulfillment of his Master’s Degree in Botany has been

accepted.

Expert Committee

ACKNOWLEDGEMENTS

………………………………

Supervisor

Ram Prasad Chaudhary, Ph.D.

Professor

Central Department of Botany

Tribhuvan University, Nepal.

………………………………

Internal Examiner

Krishna Kumar Shrestha, Ph.D.

Professor and Head

Central Department of Botany

Tribhuvan University, Nepal.

………………………………

External Examiner

Mohan Prasad Panthi, Ph.D.

Associate Professor and

EMIS Chief

Second Higher Education Project

Tribhuvan University, Nepal.



vi

ACKNOWLEDGEMENTS

I owe so many debts and gratitude, both intellectual and personal, too many people and

institutions that have contributed in this research endeavor. It is almost impossible to

acknowledge my sincere gratitude to each of them because of limited space. Thank you

all, but I would like to mention some of them who deserve the special

acknowledgements.

First and foremost, I extend my sincere thanks to my supervisor Prof. Dr. Ram Prasad

Chaudhary and co-supervisor Mr. Kuber Prasad Bhatta for their excellence guidance,

encouragement and kind efforts throughout the preparation of this dissertation. I deeply

respect their ways to instruct me how to be dedicated in academic profession. I feel a

deep sense of gratitude to them for their support and I am honored to have them as my

advisors.

I am tremendously grateful to Dr. Suresh Kumar Ghimire and Dr. Chitra Bahadur Baniya

for their sharp insights, creative and constructive comments and tireless guidance at my

field work and draft preparation, and data analysis respectively. I am also grateful to Dr.

Krishna K Shrestha, Professor and Head, Central Department of Botany, for his

incredible support throughout the completion of my study. I also like to thank Professor,

Dr. Mohan Siwakoti and Dr. Sangeeta Rajbhandari for their help in different aspects of

this research and my academic career.

My heartfelt gratefulness goes to Central Department of Botany (Kailash Sacred

Landscape Conservation Initiatives Project) that rendered my dream come true with

financial support for this study. I couldn't have been able to walk the long way research in

this very remote area of Nepal without the team members of this project.

I would also express my sincere thanks to my friends and team members of KSLCI

Project Mr. Raj K Gautam, Mr. Mandhata Acharya and Mr. Mahesh Limbu for their

encouragement, interactions, suggestions, continuous help and good accompany during

field work. I wish to thank Mr. Jimin Lama, local assistant, for his help in my field work.



vii

My special appreciation goes to Mr. Jyoti Prasad Gajurel (Assistant Curator, TUCH) and

officials of KATH for their help in species identification. I would also like to

acknowledge my friend Mr. Janardan Mainali for preparing map of the study area.

I must also mention the name of Ms Rita Chhetri, who always takes care of me in every

fortune and misfortune throughout my college life and completion of this dissertation as

well. I am perpetually grateful to my friends Mr. Arjun Thapa, Mr. Anil Sharma, Mr.

Rabindra Parajuli, Mr. Sagar Baral, Mr. Mukti Ram Paudel, Mr. Bishnu Timilsina, and

Mr. Suraj Adhikari and all my colleagues for their encouragement, interactions,

suggestions, and contineous help throughout my study period and thesis writing. My most

sincere gratitude goes to my sister Ms. Anusha Sharma and brothers Mr. Roman Chhetri

and Mr. Madhu Kandel for their encouragement and unconditional love.

Love and affection of my family always encouraged and inspired me to perform any

work intensively throughout my life. I am indebted to their inspiration and support in

every turn of life but here I am unable to express my felling in words. I owe all my

success to them forward in my life for their valuable suggestions.

………………………………….

Prakash Bhattarai

November 2011



viii

ABSTRACT

The Himalayan mountain range exhibits the largest elevation gradient in the world and a

very wide range of climatic zone. Study of species richness with elevation has been

known for over a century and found a different trend with elevation. This study shows the

pattern of species richness with altitude and the environmental factors that are responsible

for creating such pattern. The study was conducted in Humla District, North-West Nepal

which is located near recently declared Api-Nampa Conservation Area. The sampling

method was designed to include all the habitat types and vegetation zones within 2800 to

4400 m in the southern slope of the southern Himalayan main range. Five plots of 10 ×

10 m were sampled in each 100 m elevation band i.e. a total of 80 plots between 2800-

4400 m. Presence – absence data was used for the analysis. Latitude, longitude, altitude,

aspect, soil pH, soil moisture, rock cover and grazing intensity were recorded for each

plot. The total vascular plants along with the life forms were regressed against the

altitude as well as different environmental parameters. A Generalised Linear Model was

used to elucidate the pattern of species richness. A Poisson error distribution with a Chi

square-test statistics was used for the analysis. A quasi- Poison error distribution with F-

test was used where the data showed the over dispersion. A total of 199 vascular plant

species were recorded of which 165 species were dicots, 23 monocots, 145 herbs, 21

trees, 35 shrubs, 7 gymnosperms and 4 pteridophytes. Species density of total vascular

plants and all life forms showed a unimodal pattern except monocot (linear pattern) with

altitude. Species density of total vascular plants showed a linear pattern with RRI, pH,

rock cover and grazing intensity however, a unimodal pattern was observed with soil

moisture. Species richness of total vascular plants and all the life forms showed a

unimodal pattern with altitude. The species richness pattern was found similar for both

empirical and interpolation of species data . Besides that the species richness pattern was

also similar for different life forms. A number of environmental variables play a

dominant role to explain the pattern of richness at the local scale. Thus, considering

multiple gradients would help to reveal better pictures of richness patterns and the

potential mechanisms that structure the distributions of biodiversity in high mountainous

region.
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