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Foreword 

It is our pleasure to welcome you to the First National Conference on Zoology: 

Biodiversity in a Changing World on November 28–30, 2020 on a virtual platform. This 

conference is organized by the Central Department of Zoology and its Alumni on the 

occasion of the 55th Anniversary of the Department. This conference is supported by the 

IUCN Nepal, National Trust for Nature Conservation, WWF Nepal and Zoological 

Society of London Nepal office. The Central Department of Zoology envisioned three 

important strategies; teaching, research and extension of its strategic plan 2019 – 2023. 

The First National Conference is one of the most important extension activities of the 

Department in collaboration with leading conservation organizations of the country. We 

believe extension activities including national conference will help to mainstream zoology 

and make priority agenda of the government for research, faunal conservation, national 

development and employment.  

The main theme of the conference is “Biodiversity in a Changing World”, which is of 

utmost importance given global changes that species, ecosystem processes, landscapes 

and also people currently have to face together. Excessive exploitation of biological 

resources as well as global changes and the degradation of the natural environment have 

large-scale effects, some of which directly lead to the extinction of species and impacts 

on the health of people.  

The Conference provides us with the opportunity to meet, connect and learn from each 

other, share latest research results, and eventually envisage feasible means of conciliating 

human development and protect health of ecosystem and people with biodiversity 

conservation. In addition to the academic aspects, the aim of this gathering is also to 

promote collaboration among institutions, participants and encourage innovative research 

ideas. We are therefore delighted to see the academicians, scientists, researchers, 

managers, practitioners, planners and policy makers amongst participants. Although this 

is the National conference, it is successful in bringing a diverse participation from Nepal, 



 

 

India, China, Korea, Taiwan, Malaysia, Thailand, New Zealand, United States, Canada 

and United Kingdom. We are having 158 oral presentations with those of five keynote 

speakers and 20 invited speakers. The conference is planning to conduct three panel 

discussions.   

Wide range of research findings are being presented during the conference. Contributions 

are built around simple exploratory works to the latest knowledge about the biological 

sciences ranging from genes to the landscapes. The conference received abstracts 

addressing issues ranging from practical use of new technology to the almost 

philosophical implications such as human/wildlife coexistence.  

We are very grateful to the members of the Scientific Subcommittee and independent 

reviewers, who evaluated hundreds of abstracts. We also wish to thank the members of 

the Organizing Committee, Advisory Board and Conference Management Subcommittee, 

who all did a great job to ensure success of the conference. We are delighted to express 

our gratitude to the members of conference secretariat for their devotion and timely 

response of all the communications. We acknowledge all the colleagues at the Central 

Department Zoology, former faculty, alumni, students and staff, who provide invaluable 

support to the conference. As conference chair, it was a great pleasure to work with so 

many enthusiastic personalities. Our deepest gratitude to the 5 leading scientists, who 

have accepted to deliver inspiring keynote addresses, and thank you all for your 

interesting contributions. Finally, we wish you a successful and enjoyable conference 

proceeding and hope that you leave the conference with fond memories, useful contacts 

and renewed enthusiasm for your role in expansion of the zoological science.  

 

Prof. Dr. Tej Bahadur Thapa 

Chairperson, Conference Organizing Committee 
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Program Schedule 

First National Conference on Zoology: Biodiversity in a Changing World 

November 28–30, 2020 (Mangsir 13–15, 2077) 

Inaugural Program (November 28, 2020) 

Hall: Sagarmatha 

(08.30-08.55) Registration and Entry  

(08.55-09.00) Arrival of the Chief Guest and Guests  

(09:00-09.05) Brief about the Program 

MC: Dr Laxman Khanal, Lecturer, CDZ 

 Virtual Chairing 

Chairperson: Prof Dr Tej Bahadur Thapa, Chairperson, Organizing 

Committee, NCZ 

Head, Central Department of Zoology, TU  

Chief Guest: Honorable Giriraj Mani Pokhrel, Minister, Ministry of 

Education, Science and Technology 

Special Guest: Prof Dr Dharma Kanta Baskota, Vice-Chancellor, Tribhuvan 

University 

Special Guests: Rector, Registrar, Deans, TU 

Special Guest: Dr Bishwa Nath Oli, Secretary, Ministry of Forest and 

Environment  

 Guests:  

(09:10-09.13) National Anthem: 

(09:13-09:20) Welcome Speech: Prof Dr Mahendra Maharjan, Member, Organizing 

Committee  

(09:20-09:25) Declaration of Opening of the National Conference: The Chief guest, 

Honorable Minister, MoEST  

(09:25-09:35) Program Highlights: Prof Dr Kumar Sapkota, Member of Organizing 

Committee  

(09:35-09:40) Address: Dr Jeffrey McNeely, International Resource Panel Member, UNEP, 

Former Chief Scientist, IUCN 

(09:40- 

09:50) 

Address: Dr Biswa Nath Oli, Secretary, MoFE 

(09:50-10:00) Address: Prof Dr Dharma Kanta Baskota, Vice-Chancellor, TU 

(10:00-10:15) Address: The Chief Guest, Hon’ble Giriraj Mani Pokharel, MoEST 

(10:15-10:25) Vote of Thanks and Closing of the Inaugural Session: Prof Dr Tej Bahadur 

Thapa, The Chairperson 

Tea beak: 10:30-10:40 
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Day 1 (28 November 2020) 

Session 1: Keynote speech (10:40-12:00) 

Hall: Sagarmatha 

Session Chair: Siddhartha Bajra Bajracharya Session Co-chair: Chiranjibi P Pokheral 

Technical host: Purna Man Shrestha 

SN Time Name Topics 

1 10:40-

11:20 

Jeffrey A. McNeely Biodiversity, Prosperity, and Sustainable 

Development 

2 11:20-

12:00 

Fuwen Wei Conservation genomics and metagenomics of the 

giant panda 

Lunch break: 12:00-12:40 

Session 2: Technical Parallel session (12:40-14:35) 

Hall: Bahrasinga    Theme: Biodiversity 

Session Chair: Khadga Basnet   Session Co-chair: Hari Sharma 

Technical host: Hari Basnet 

SN Time Name Topics 

1 12:40-13:00 Janak Raj 

Khatiwada 

(Lead speaker) 

High unrecognized diversity of Nepalese amphibians 

revealed by mtDNA analyses 

2 13:00-13:10 Srijana Khanal Insect fauna of Alpine region of Syue Cirque in Taiwan 

3 13:10-13:20 Rishi Baral Diversity of snake in Kaski District of Gandaki 

Province, Nepal 

4 13:20-13-40 Bindu Kumar 

Lawati 

Biodiversity of Lumphabung, Phidim in eastern Nepal 

5 13:40-13-50 Basant Gyawali Distribution and habitat association of red panda in 

Bhojpur District, Nepal 

6 13:50-14:00 Ganesh Tamang Population status, nesting habitat selection of Asian 

openbill Anastomus oscitans (Boddaert, 1783) in the 

eastern lowland Nepal 

7 14:00-14:10 Sital 

Budhathoki 

Diversity, abundance and distribution of non-volant 

small mammals in forest patches of Kathmandu Valley, 

Nepal 

8 14:10-14:20 Ichha Roka Rapid assessment of bumblebee in Shey-Phoksudo 

National Park, Nepal 

9 14:20-14:30 Manish Poudel Activity patterns of Hanuman langur (Semnopithecus 

entullus, Dufresne, 1779) in Sahid Lakhan Rural 

Municipality, Gorkha, Nepal 

10 14:30-14:35 Session chair Concluding remarks 
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Hall: Danphe     Theme: Conservation Approach 

Session Chair: Buddi Sagar Poudel  Session Co-chair: Narayan P Koju 

Technical host: Purna Man Shrestha 

SN Time Name Topics 

1 12:40-13:00 Prasanna 

Yonzon  

(Lead 

speaker) 

Challenges in protecting wildlife species from poaching 

and trafficking 

2 13:00-13:10 Pushpa R 

Acharya 

A decade of research and conservation experience on Bats 

(Order: Chiroptera) in Nepal 

3 13:10-13:20 Manisha 

Pandey 

Impact of highway on the mammalian wildlife in 

Barandabar Corridor Forest, Chitwan, Nepal 

4 13:20-13-40 Puja Saud Reproductive behavior of Blackbuck (Antilope 

cervicapra Linnaeus, 1758) in Shuklaphanta National 

Park, Kanchanpur, Nepal 

5 13:40-13-50 Babita 

Gurung 

Acoustic survey and diet analysis of bats involving citizen 

scientists in Manasalu Conservation Area, Nepal 

6 13:50-14:00 Suvas C 

Ghimire 

Food variations by Assamese monkeys (Macaca 

assamensis) along Kaligandaki and Budhigandaki River 

basins, Nepal. 

7 14:00-14:10 Sangita 

Thapa 

Roost selection and diet analysis of Leschenault’s 

Rousette Bat (Rousettus leschenaultii Desmarest, 1820) 

in Bhimad Area Tanahun, Nepal 

8 14:10-14:20 Binod 

Kunwar 

Summer diets of grey wolves (Canis lupus, 

Linnaeus1758) in the Trans-Himalaya of Humla, Nepal 

9 14:20-14:30 Session chair Concluding remarks 

 

Hall: Junkiri     Theme: Human dimension 

Session Chair: Jhamak Bahadur Karki  Session Co-chair: Kishor Pandey 

Technical host: Jagan Nath Adhikari 

SN Time Name Topics 

1 12:40-13:00 Pradip 

Gyawali 

(Lead 

speaker) 

Innovative approach to combat against neglected tropical 

disease 

2 13:00-13:10 Hem B 

Katuwal 

Can farmer identify birds? Knowledge, attitude and 

perception of farmers toward farmland birds’ 

conservation in lowland Nepal 

3 13:10-13:20 Sabina 

Koirala 

Travel route influences crop raiding by Rhesus macaque 

(Macaca mulatta) 

4 13:20-13-40 Agni P Nepal Growth performance and yield contribution of Sahar (Tor 

putitora) in carp poly culture system in mid-hill Nepal 

5 13:40-13-50 Kala Dumre Local people’s perception towards Vultures and Vulture 

Restaurant in Nawalpur District, Gandaki, Nepal 
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6 13:50-14:00 Dipa Rai Effect of Urtica parviflora Roxb. on the growth 

performance and hematologic parameters in Nile tilapia 

(Oreochromis niloticus Linnaeus, 1758) 

7 14:00-14:10 Ram C 

Adhikari 

Study of human wildlife conflict in Jalthal, Jhapa, Nepal 

8 14:10-14:20 Nima Sherpa Effect of feed supplement containing earthworm (Eisenia 

foetida) on  

growth performance of common carp (Cyprinus carpio) 

9 14:20-14:30 Anupa Panta Medico-ethnobiology, indigenous technology and 

indigenous knowledge system of Newar ethnic group in 

Khokana village of Lalitpur District, Nepal 

10 14:30-14:35 Session chair Concluding remarks 

14:35-14:40 Tea break 

Session 3: Technical Parallel session (14:40-16:25) 

Hall: Bahrasinga   Theme: Biodiversity 

Session Chair: Sunila Rai  Session Co-chair: Archana Prasad 

Technical host: Hari Basnet 

SN Time Name Topics 

1 15:00-15:10 Basant K Karn Status of fish biodiversity in Kamala River and needs felt 
for its conservation 

2 15:10-15:20 Juna Neupane Diversity, elevational pattern and seasonality of avifauna 
along Kaligandaki River Basin, Annapurna 
Conservation Area 

3 15:20-15-30 Shweta 
Khadka 

Comparative study on feeding behavior of rhesus 
macaque in captivity, semi wild and wild habitats in 
Kathmandu Valley, Nepal 

4 15:30-15:40 Bharat Raj 
Subba 

Biodiversity of Nawalung, Mangsebung Rural 
Municipality, Ilam, Eastern Nepal 

5 15:40-15:50 Yagya Raj 
Joshi 

Fish diversity in Mahakali river of Nepal 

6 15:50-16:00 Tenzing 
Sherpa 

Diversity of soil invertebrates on Pre- and post-monsoon 
in Champadevi and Godavari Hill, central Nepal 

7 16:00-16:10 Pit Bahadur 
Nepali 

Taxonomic status and habitats of Ichthyophis 
sikkimensis Taylor, 1960 (Amphibia: Gymnophiona: 
Ichthyophiidae), in Palpa, Nepal 

8 16:10-16:20 Nabin 
Budhathoki 

Hoverfly diversity in Nagarjun forest of Shivapuri 
Nagarjun National Park, Nepal 

9 16:20-16:25 Session chair Concluding remarks 
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Hall: Danphe    Theme: Conservation approach 

Session Chair: Kailash Chandra  Session Co-chair:  Prem Bahadur Budha 

Technical host: Purna Man Shrestha 

SN Time Name Topics 

1 14:40-15:00 Kanchan Thapa 

(Invited 

speaker) 

Red panda occupancy in Nepal 

2 15:00-15:10 Sagar Dahal Conservation of the Fishing Cat in Human-dominated 

Landscapes of the Nepalese Tarai: Conflict into Co-

existence 

3 15:10-15:20 Tapil Prakash 

Rai 

Turtle Conservation Approach in Nepal 

4 15:20-15-30 Bikash Niraula Seasonal diversity of avifauna and anthropogenic 

impacts in and around of Jamunkhadi area, Kankai 

Municipality, Jhapa, Nepal 

5 15:30-15:40 Subodh Kumar 

Upadhyaya 

Assessment of glucocorticoid levels in Asiatic 

Elephants (Elephas maximus) through non-invasive 

techniques 

6 15:40-15:50 Aabha Pokharel Feeding behavior of captive elephants in Elephant 

Breeding Center, Khorsor, Chitwan, Nepal 

7 15:50-16:00 Kamala Rai Feeding ecology of red panda (Ailurus fulgens Cuvier, 

1825) in Sidin, Panchthar, eastern Nepal 

8 16:00-16:10 Ramji Gautam Long-term monitoring of White-rumped vulture Gyps 

bengalensis population in west Nepal 

9 16:10-16:20 Session chair Concluding remarks 

 

Hall: Junkiri     Theme: Human Dimension 

Session Chair: Shyam Narayan Labh  Session Co-chair: Kul Prasad Limbu 

Technical host: Jagan Nath Adhikari 

SN Time Name Topics 

1 14:40-15:00 Buddi Sagar 

Poudel (Invited 

speaker) 

A multi-pronged approach to manage human-wildlife 

conflict in Nepal 

2 15:00-15:10 Balram 

Awasthi 

Status of Human-Elephant Conflict (HEC) in Buffer 

zone of Suklaphanta National Park (SuNP) 

Kanchanpur, Nepal 

3 15:10-15:20 Hemanta 

Dhakal 

Avian diversity of Khaste Lake Complex, Pokhara 

Valley, Nepal 

4 15:20-15-30 Pushpa Rana 

Magar 

Assessing the impacts of Tikauli section of the East-

West Highway on wildlife of Barandabhar Biological 

Corridor, Nepal 

5 15:30-15:40 Dinesh Kumar 

Jha 

Morphometric study of big cats claws for 

differentiation and identification purpose 

6 15:40-15:50 Sapana Chand Identification and domestication of native ornamental 

fish of Begnas, Pokhara, Nepal 
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7 15:50-16:00 Melina Karki Spatio-temporal pattern of wildlife roadkill in protected 

areas of the western lowland Nepal 

8 16:00-16:10 Sony Lama Assessment of the impacts of livestock grazing on 

endangered red panda (Ailurus fulgens) habitat in 

Eastern Nepal 

9 16:10-16:20 Suyatra 

Ghimire 

Anthropogenic impacts on fish diversity in 

Sudurpaschim Province, Nepal: a review 

10 16:20-16:25 Session chair Concluding remarks 

Tea break: 16:25-16:30 

Session 4: Invited speech (16:30-16:50) 

Hall: Bahrasinga   Theme: Climate change 

Session chair: Madan Koirala  Technical host: Hari Basnet 

SN Time Name Topics 

1 16:30-16:50 Kailash Chandra 

(Invited speaker) 

Lepidoptera as potential indicator taxa for climate 

change in the Indian Himalayan region 

 

Session 5: Panel discussion (In Nepali) (16:50-17:50)  

Hall: Bahrasinga    

Title: Dimensions on faunal research in Nepal: Status and future priority 

Moderator: Indra P Subedi  Technical host: Hari Basnet  

Panelists:  

1. Khadga Basnet 

2. Subodh Sharma 

3. Prem B Budha 

4. Hem Sagar Baral 
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Day 2 (29 November 2020) 

Session 1: Keynote/ guest speech (8:00-9:20) 

Hall: Sagarmatha   Session chair: Ghana Shyam Gurung  

Co-chair: Ishan Gautam   Technical host: Purna Man Shrestha 

SN Time Name Topics 

1 8:10-8:50 Eric Dinerstein 

(Keynote 

speaker) 

Conservation practices/approaches 

2 8:50-9:20 Leeanne E. 

Alonso (Invited 

speaker) 

Of ants and fish: Enhancing biodiversity surveys for 

conservation and ESIAs 

Tea break: 9:20-9:25 

Session 2: Technical parallel session (9:30-11:15) 

Hall: Bahrasinga   Theme: Biodiversity 

Session Chair: Hem Sagar Baral  Session Co-chair: Narayan P Koju 

Technical host: Purna Man Shrestha 

SN Time Name Topics 

1 9:30-9:50 Michael E. 

Douglas 

(Invited 

speaker) 

The Himalayan uplift and the evolution of aquatic 

biodiversity across Asia: Snowtrout (Cyprininae: 

Schizothorax) as a test case 

2 9:50-10:00 Som Ale  

(Invited 

Speaker) 

Can we use prey’s vigilance behavior and habitat use to 

understand predator’s whereabouts?  Can these 

ecological concepts be applied to wildlife management? 

3 10:10-10:20 Naresh Pandey Drivers of avian diversity along the elevational gradient 

of Mardi Himal in Annapurna Conservation Area, 

Central Nepal 

4 10:20-10:30 Jawan 

Tumbahangfe 

Correlations between fish community structure and 

environmental variables of Tamor River, Eastern Nepal 

5 10:30-10:40 Hari Basnet Ecology and status of Wood snipe Gallinago nemoricola 

in Lantang National Park, Nepal 

6 10:40-10:50 Melina DC Phytoplankton and zooplankton species abundance and 

distribution: A case of Ghodaghodi Lake, Sudurpaschim 

Province, Nepal 

7 10:50-11:00 Sushma 

Dhakal 

Composition of Beetle (Insecta: Coleoptera) 

Assemblages in Phulchowki hill, Lalitpur, Nepal 

8 11:00-11:10 Indra Prasad 

Subedi 

Preliminary checklist of ants (Hymenoptera, Formicidae) 

of Nagarjun forest, Shivapuri-Nagarjun National Park, 

Nepal 

9 11:10-11:15 Session chair Concluding remarks 
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Hall: Danphe    Theme: Conservation Approach 

Session Chair: Mahendra Shrestha Session Co-chair: Chiranjibi P Pokheral 

Technical host: Naresh Pandey 

SN Time Name Topics 

1 9:30-9:50 David R. 

Edds 

(Invited 

speaker) 

Fishes in Nepal’s nature reserves 

2 9:50-10:10 Chet P 

Bhatta (Lead 

speaker) 

Foraging differences between Western honey bees (Apis 

mellifera L.) and Asian honey bees (Apis cerana F.) in 

relation to environmental variables 

3 10:10-10:20 Anjali limbu Habitat characteristics associated with the Himalayan red 

panda in Panchthar-Ilam-Taplejung (PIT) Corridor, 

Eastern Nepal 

4 10:20-10:30 Dibya Raj 

Dahal 

A review of elevational distribution pattern and species 

diversity of bats in Nepal 

 

5 10:30-10:40 Ankit Bilash 

Joshi 

Food and Habitat Availability of Asian Wild Elephant 

Elephas maximus in Parsa-Bagmati Corridor, Nepal 

6 10:40-10:50 Moon Thapa Comparative study on habitat preferences of Lutrogale 

perspicillata in lower Babai and Geruwa River 

7 10:50-11:00 Aditya Pal Land use and land cover change assessment of Koshi 

Tappu Wildlife Reserve, Nepal 

8 11:00-11:10 Soniya 

Maharjan 

Synergetic effects of nettle (Urtica parviflora) powder 

with multienzyme on growth performance of rainbow trout 

(Onchorhynchus mykiss) 

9 11:10-11:15 Session 

chair 

Concluding remarks 

 

Hall: Junkiri    Theme: Human Dimension 

Session Chair: Subodh Sharma  Session Co-chair: Tirth Raj Ghimire 

Technical host: Jagan Nath Adhikari 

SN Time Name Topics 

1 9:25-9:45 David P. 

Gillette 

(Invited 

speaker) 

Fish Assemblages in the Kaligandaki-Narayani River: 

Warming temperatures and range reductions indicate 

potential for future extirpations 

2 9:45-10:05 Neil Carter  

(Invited 

speaker) 

Road development hampers tiger recovery: toward smart 

infrastructure planning 

3 10:05-10:15 Dilip Kumar 

Jha 

Nepalese fishes and their diversification for aquaculture 

4 10:15-10:25 Sanjay 

Kumar 

Kurmi 

Human-Asian elephant (Elephas maximus) conflict around 

Parsa National Park, Nepal 
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5 10:25-10:35 Rama 

Mishra 

Population density and threats of Fishing cat Prionailurus 

viverrinus in Koshi Tappu Wildlife Reserve, Nepal 

6 10:35-10:45 Prabesh 

Singh 

Kunwar 

Acute toxicity assessment in a cultivable fish species, 

Cirrhinus mrigala following exposure to individual and 

binary mixtures of organophosphate pesticides 

8 10:45-10:55 Shailendra 

Kumar 

Yadav 

Human wildlife conflict in Annapurna Conservation Area, 

Nepal 

9 10:55-11:05 Kalpana 

Dangol 

Human-large cat conflict in buffer zone of Bardiya 

National Park, Nepal 

10 11:05-11:15 Ganga Kafle Seasonal variation of hornets in the Apiaries of Natural 

History Museum, Swayambhu, Kathmandu, Nepal 

11. 11:15 Session 

chair 

Concluding remarks 

 

Session 3: Invited speech (11:15-11:45) 

Hall: Sagarmatha  Session Chair: Bhaiya Khanal 

SN Time Name Topics 

1 11:15-11:45 Himender 

Bharti (Invited 

speaker) 

The Himalayan mountain system: Impact on 

biogeography and evolution 

Lunch break: 11:45-12:15 

Session 4: Technical parallel session (12:15-14:50) 

Hall: Bahrasinga   Theme: Biodiversity 

Session Chair: Mahendra Maharjan Session Co-chair: Dayaram Bhusal 

Technical host: Hari Basnet 

SN Time Name Topics 

1 12:20-12:40 Shyam N Labh  

(Lead speaker) 

Expression of some oxidative stress-related genes in 

common carp (Cyprinus carpio) fingerlings fed 

dietary Moringaoleifera leaf against 

Aeromonashydrophila 

2 12:40:12:50 Bhaiya Khanal Updated subspecies account of Parnassius epaphus 

Oberthür, 1879 of Nepal Himalaya 

3 12:50-13:00 Shubash C 

Bastola 

Diversity and distribution of birds in Panchase 

Protected Forest, Gandaki Province, Nepal 

4 13:00-13:10 Urmila Dyola Diversity and Abundance of Bee (Hymenoptera: 

Apoidea) in Shivapuri-Nagarjun National Park, Nepal 

5 13:10-13:20 Somnath 

Sharma 

Distribution and diversity of butterflies in altitudinal 

gradients of Panchase Protected Forest, Western 

Nepal 

6 13:20-13:30 Abhishekh Bista Ichthyo faunal diversity of Bhagairia Lake at Bardiya 

District, Nepal 



Biodiversity in a Changing World 

xiii 

 

7 13:30-13:40 Kishor C 

Ghimire 

Commonly Occurring Bumblebees (Bombus spp.) in 

Chitwan Annapurna Landscape, Nepal 

8 13:40-13:50 Subarna R 

Ghimire 

Diversity of butterflies, dragonflies and damselflies 

along Madi River, Nepal 

9 13:50-14:00 Sushila 

Bajracharya 

Diversity of Ladybird Beetles in Tribhuvan 

University Premises, Kirtipur, Nepal 

10 14:00-14:05 Session chair Concluding remarks 

 

Hall: Danphe     Theme: Conservation Approach 

Session Chair: Chhatramani Sharma Session Co-chair: Hari Sharma 

Technical host: Purna Man Shrestha 

SN Time Name Topics 

1 12:20-12:40 Steve Lockett 

(Invited 

speaker) 

Wild-release, vital conservation tool or biodiversity 

threat? 

2 12:40:12:50 Krishna Dev 

Hengaju 

Impacts of linear infrastructure on endangered Bengal 

tiger in Nepal's Chitwan National Park- a UNESCO 

site 

3 12:50-13:00 Suveksha Jha Understanding diurnal behaviour in bats and people 

perception towards them in urban landscape of eastern 

Terai, Nepal 

4 13:00-13:10 Maniram 

Banjade 

Social organization and activity pattern of Sika deer 

in Jeju Island, South Korea 

5 13:10-13:20 Raju Gaire Diet analysis of Barking deer (Muntiacus vaginalis) 

in western Nepal 

6 13:20-13:30 Arati Shrestha Distribution of pangolins in community forests of 

Chitwan District, Nepal 

7 13:30-13:40 Sangam 

Acharya 

Habitat preference of four-horned antelope in Banke 

National Park, Nepal 

8 13:40-13:50 Ankit 

Upadhyay 

Feeding biology of Mexican beetle under different 

food conditions 

9 13:50-14:00 Bikram 

Shrestha 

Implications of landscape genetics and connectivity of 

snow leopard in the Nepalese Himalayas for its 

conservation 

10 14:00-14:05 Session chair Concluding remarks 
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Hall: Junkiri   Theme: One health 

Session Chair: Ranjana Gupta Session Co-chair: Rajendra P Parajuli 

Technical host: Jagan Nath Adhikari 
SN Time Name Topics 

1 12:20-12:40 Arvind K. 
Keshari 
(Lead speaker) 

A review on entomopathogenic nematode as possible 
biocontrol agent for insect pest management in Nepal 

2 12:40:12:50 Deep N Shah Development of methodological framework for 
assessing Nepal’s wetland health 

3 12:50-13:00 Ashish 
Chaurasiya 

Differential stage gene expression in eutopic 
endometrium from patients with endometriosis 

4 13:00-13:10 Bigyan Thapa Study of gastrointestinal parasites in intensive and 
semi-intensive cattle of Kathmandu district, Nepal 

5 13:10-13:20 Gita Shrestha Role of red blood cell indices in the screening of beta 
thalassemia and haemoglobinopathies 

6 13:20-13:30 Gayatri Shah Helminth parasites reported in gastro-intestinal region 
of air-breathing fishes at Biratnagar, Morang of Eastern 
Nepal 

7 13:30-13:40 Kishor Pandey Expansion of kala-azar towards non-program districts 
in Nepal 

8 13:40-13:50 Muna 
Bhandari 

Larval population dynamics of lymphatic filariasis and 
dengue vectors in some urban agglomerations of 
Kathmandu, Nepal 

9 13:50-14:00 Ram Devi 
Tachamo Shah 

River health concept and integrated assessment 
methods: implication for river management 

10 14:00-14:05 Session chair Concluding remarks 

Tea break: 14:05-14:10 

 

Session 5: Keynote speech (14:10-15:40) 

Hall: Sagarmatha  Session Chair: Narendra Babu Man Pradhan 

Technical host: Purna Man Shrestha 
SN Time Name Topics 
1 14:20-15:00 Richard Cock 

(Keynote speaker) 
The one health approach helping people, domestic 
animals, wildlife and environment in Nepal 

2 15:00-15:40 Valerie Kapos 
(Keynote speaker) 

Climate change and biodiversity: Beyond direct 
impacts 

Invited speech 
3 15.40-16.00 Madan Koirala 

(Invited speaker) 
Biodiversity its human dimension: An interface 
with green economy 
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Day 3 (30 November 2020) 

Session 1: Invited speech (8:00-8.40) 

Hall: Sagarmatha   Session Chair: Surya R Gubhaju  

Technical host: Purna Man Shrestha 

SN Time Name Topics 

1 8.00-8.20 Anand B Joshi 

(Invited speaker) 

One health approach for the prevention and 

control of zoonotic diseases in Nepal 

2 8.20-8.40 Khum N Paudayal 

(Invited Speaker) 

Fossil records from the Nepal Himalaya 

Tea break: 8.40-8.45 

Session 1: Technical parallel session (8:45-10:55) 

Hall: Bahrasinga  Theme: Biodiversity 

Session Chair: Anand B Joshi Session Co-chair: Baburam Lamichhane 

Technical host: Hari Basnet 

SN Time Name Topics 

1 8:45-9:05 Mahendra Shrestha 

(Invited speaker) 

Landscape Conservation in Nepal: 

Opportunities and Challenges 

2 9:05-9:15 Shruti Shakya Diversity and abundance of small mammals of 

Chandragiri Hill, Kathmandu, Nepal 

3 9:15-9:25 Prakash K Yadav Seasonal diversity of fish in Lohandra river, 

eastern Nepal 

4 9:25-9:35 Laxmi P Upadhyaya Avifaunal community structure in the University 

Campus, Tribhuvan University, Kirtipur, 

Kathmandu, Nepal 

5 9:35-9:45 Aarati Nepali Seasonal variation of bird diversity in 

Dhaneshwor Baikiwa Community forest, 

Kavrepalanchowk district, Nepal 

6 9:45-9:55 Prabha Ale Magar Diversity of bumblebees in the southern part of 

Kathmandu valley, Nepal 

7 10:00-10:05 Session chair Concluding remarks 

 

Hall: Danphe    Theme: Climate change 

Session Chair: Chhatramani Sharma Session Co-chair: Mahadev Bist 

Technical host: Purna Man Shrestha 
SN Time Name Topics 
1 8:45-9:05 Deepak Aryal 

(Invited speaker) 
 

Understanding Nepal’s climate: observed trend, 
future projection, and potential impacts 

2 9:05-9:15 Achyut Tiwari Shifting treeline in high mountains of Asia and 
consequences to montane biodiversity 



First National Conference on Zoology 

xvi 

 

3 9:15-9:25 Jagan N Adhikari Impacts of invasive alien plant species on 
occurrence of wild ungulates in Barandabhar 
Corridor Forest, Chitwan, Nepal 

4 9:25-9:35 Bhupendra Kumar Feeding biology of Mexican beetles on 
Parthenium weed in different eco-climatic 
regions of Nepal 

5 9:35-9:45 Anu Adhikari Forest Restoration through Ecosystem based 
Adaptation Approaches: A Nature based 
Solutions for Ecosystem Resilience, a Case from 
Nepal    

6 9:45-9:55 Arvind K Patel Age-specific feeding attributes of Zygogramma 
bicolorata (Coleoptera: Chrysomelidae) larvae 
on Parthenium weed 

7 10:00-10:05 Session chair Concluding remarks 

 

Hall: Junkiri    Theme: Human Dimension 

Session Chair: Tek Bahadur Gurung Session Co-chair: Kul Prasad Limbu 

Technical host: Naresh Pandey 
SN Time Name Topics 
1 8:45-8:55 Santoshi Shrestha Length-weight relationship and condition factor of 

the pool barb Puntius sophore (Hamilton, 1822) 
from Gajedi Lake, Western Terai, Nepa 

2 8:55-9:05 Joy Nivedita Samuel Facultative mutualistic association between plant-
visiting ants and Vigna radiata (Linnaeus) 
(Fabales: Fabaceae) plants infested with a  
pod-sucking bug, Riptortus linearis (Hemiptera: 
Alydideae) 

3 9:05:9:15 Rubi Shah Reasons for entry of Asian elephant in the buffer 
zone of Parsa-Chitwan complex and mitigation 
measures applied by local people 

4 9:15-9:25 Chandramani Aryal Using media to understand dynamics of human-
leopard relation in Nepal 

5 9:25-9:35 Session chair Concluding remarks 

Tea break: 10:05-10:10 

Session 2: Panel discussion (10:10-11:30) 

Hall: Sagarmatha 

Title: National Biodiversity Database/Faunal Database: Scope/practice/need of dynamic and geo-

reference database system 

Moderator: Indra P Subedi  Technical host: Purna Man Shrestha 

Panelists: 

1. Tej Bahadur Thapa 

2. Krishna Kumar Shrestha 

3. Buddi Sagar Paudel 

 

Lunch Break 11.30 – 12:15 
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Session 3: Technical parallel session (12:15-13:35) 

Hall: Bahrasinga   Theme: Biodiversity 

Session Chair: Kumar Sapkota  Session Co-chair: Dayaram Bhusal 

Technical host: Hari Basnet 
SN Time Name Topics 
1 12:15 – 12:35 Tek Bahadur Gurung 

(Invited speaker) 
Impact of COVID-19 Pandemic on Fisheries 
and Aquaculture in Nepal 

2 12:35 – 12:45 Rajendra Basaula Variation on macroinvertebrates abundance in 
presence and absence areas of invasive species 
at Lake Cluster of Pokhara Valley, Nepal 

3 12:45 – 12:55 Shambhu Adhikari Diversity of Ground-dwelling Ants 
(Hymenoptera: Formicidae) in Lahachowk, 
Kaski, Nepal 

4 12:55 – 13:05 Siddha Raj Pant Water birds in Ghodaghodi Lake complex of 
western Nepal 

5 13:05 - 13:15 Pooja Kumari  Role of ant colonies in influencing beneficial 
soil microbes 

6 13:15 – 13:25  Pratistha Shrestha Soil Fauna of Ranibari Community Forest, 
Kathmandu, Nepal 

7 13:25 – 13:35 Prashant Neupane Ant diversity in Muhan Pokhari area of 
Shivapuri-Nagarjun National Park, Nepal 

8 13:35 – 13:45 Purushottam Jaishi The status of habitat of red panda in Sinja, 
Jumla, Nepal 

9 13:45 – 13:55 Session chair Concluding remarks 

 

Hall: Danphe      Theme: Climate change 

Session Chair: Narendra Babu Man Pradhan Session Co-chair: Pushpa Raj Acharya

    Technical host: Purna Man Shrestha 

SN Time Name Topics 

1 12:15 – 12:35 Maheshwar Dhakal 

(Invited speaker) 

National Climate Change Policy of Nepal, 

International Commitments and Climate Change 

Impacts on Biodiversity Conservation in Nepal 

2 12:35 – 12:45 Laxman Khanal Past, present and future of Assam macaques in 

changing climate of the Nepal Himalaya: An 

integrated genetic and ecological assessment 

3 12:45 – 12:55 Anil Kumar Jha Climate change, seasonal variations, and 

immune responses in aquaculture 

4 12:55 – 13:05 Pradeep Adhikari Potential impact of climate change to native 

biodiversity in Republic of Korea 

5 13:05 - 13:15 Bimlendu K Mishra Growth and protein profile in head-kidney of 

Labeo rohita treated with varied temperature 

during climate change study 

6 13:15 – 13:25  Prayag Raj Kuikel Shifting habitats of greater one-horned 

rhinoceros (Rhinoceros unicornis) in Chitwan 

National Park of Nepal 

7 13:25 – 13:35 Bipin K Acharya Mapping and modeling dengue fever in Nepal on 

the context of changing climate 
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8 13:35 – 13:45 Suraj Baral Climatic niche overlap in great hornbill (Buceros 

bicornis) and Oriental pied hornbill 

(Anthracoceros albirostris) in Terai- Arc 

Landscape, Nepal 

9 13:45 – 13:55 Session chair Concluding remarks 

 

Hall: Junkiri    Theme: One Health 

Session Chair: Arvind Kumar Keshari Session Co-chair: Kishor Pandey 

Technical host: Jagan Nath Adhikari 

SN Time Name Topics 

1 12:15 – 12:25 Rajendra P Parajuli Genetic polymorphisms are associated with body 

burden of metals, persistent organic pollutants 

and Omega-3 fatty acids among Inuit in Nunavik, 

Canada 

2 12:25 – 12:35 Pramod K Mehta Assessment of microfilaria in Salyantar, Dhading 

during post mass drug administration 

3 12:35 – 12:45 Uma Sharma Gastro-intestinal parasites of Nilgai (Boselaphus 

tragocamelus, Pallas, 1766) in the Lumbini 

Development Trust (LDT) Area, Lumbini, 

Rupandehi, Nepal 

4 12:45 – 12:55 Puja Jaiswal Prevalence of Trichoderma isolates from 

vegetable crops of Kathmandu and Kavre 

districts, Nepal 

5 12:55 - 13:05 Roshan B Adhikari Gastrointestinal parasites in cats (Felis catus 

Linnaeus, 1758): A small-scale survey from 

eastern Chitwan, Nepal 

6 13:05 – 13:15  Siyaram P Sah Study of tap and well water quality in 

Tripureshwor, Kathmadu valley 

7 13:15 – 13:25 Shristi Shrestha River health in Karnali River basins of Nepal: 

Benthic macroinvertebrates as an indicator 

species 

8 13:25 – 13:35 Session chair Concluding remarks 

 

Tea break: 13:55 - 14:15 

 

Closing ceremony: 14:15 – 15:45 
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Conservation genomics and metagenomics of the giant panda 

Fuwen Wei* 

CAS Key Lab of Animal Ecology and Conservation Biology, Institute of Zoology, 

Chinese Academy of Sciences, Beijing, 100101, China; University of Chinese Academy 

of Science, Beijing. 

*Email: weifw@ioz.ac.cn 

 

Abstract 

The giant panda is not only the symbol of the world biodiversity conservation, but also 

the model to address questions of the evolutionary biology, especially the adaptive 

evolution to specialized bamboo diet. In this talk, I will address the population history, 

the adaptive evolution to the bamboo diet including the gut microbiomes and energetics 

of giant pandas through the advanced methodologies of genetics, genomics and 

metagenomics. Finally, I will talk about how these new findings will be benefit to the 

conservation and management of giant pandas. 

Keyword: Biodiversity conservation, Evolutionary biology, Energetics, Metagenomics, 

Microbiomes 
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Biodiversity, prosperity, and sustainable development 

Jeffrey A. McNeely* 

UNEP International Resource Panel Member; Former Chief Scientist of the IUCN 

*Email: jeffmcneely2@gmail.com 

 

Abstract 

Biological diversity (biodiversity for short) is the variability among living organisms and 

the ecological complexes of which they are part, including diversity within species, 

between species and of ecosystems. Biodiversity generates substantial economic benefits, 

especially through supporting ecosystem services. Biodiversity supports the fulfilment of 

all of the United Nations Sustainable Development Goals. While conservation has saved 

some endangered species from extinction, at least temporarily, nature today is still 

declining at a rate unprecedented in human history and species extinction is accelerating. 

The direct anthropogenic drivers of nature’s decline are well known: changes in land and 

sea use that leads to habitat loss; direct exploitation of species of plants and animals; 

climate change that drives ecosystem changes and extreme climatic events; pollution of 

soils, fresh and salt waters, and the atmosphere; and the spread of alien invasive species. 

In short, growing numbers of humans are consuming more of nature’s resources, using 

new technologies that facilitate resource exploitation, taking advantage of the globalized 

spread of resource consumption, avoiding payment of the environmental costs, and posing 

threats to a healthy environment. A solution can come from linking biodiversity 

conservation with a new set of the Sustainable Development Goals to be developed in the 

coming year. Some of the new directions will be presented here. 

Keywords: Biological diversity, Endangered species, Extinction, Resource exploitation, 

Sustainable development 
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Climate change and biodiversity: Beyond direct impacts 

Valerie Kapos* 

UN Environment Programme World Conservation Monitoring Centre (UNEP-WCMC), 

*Email: val.kapos@unep-wcmc.org 

 

Abstract 

There is a growing body of both empirical and modelling evidence on the current and 

future direct impacts of climate change on the natural world.  In addition to summarizing 

some of the main insights from that body of knowledge the talk will examine some less 

direct impacts including from the ways society is attempting to deal with climate 

change.  It will also consider the prospects for more positive (or less negative) impacts in 

light of upcoming landmarks in international environmental policy.  

Keywords: Environment policy, Evidences, Global warming, Impacts, Society   
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The one health approach helping people, domestic animals, 

wildlife and environment in Nepal 

Richard Cock* 

London School of Hygiene & Tropical Medicine, Royal Veterinary College, University 

of London 

*Email: rkock@rvc.ac.uk 

 

Abstract 

The keynote will provide a brief overview of One Health for the uninitiated, followed by 

a summary of the state of planetary health, human health and animal health and the broken 

global health systems. The missing links in One Health (environment) will be discussed 

and how this will likely be addressed. The particular case of Emerging Infectious Diseases 

will be illustrated by using the example of COVID-19 to show why the One Health 

approach is so important. The context of Nepal will be considered, in particular the 

Wildlife and One Health and how to implement and measure One Health. 

Keywords: Animal health, COVID-19, Ecosystem health, Human health, One health 
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Faunal diversity of Nepal: A quick review 

Khadga B. Basnet* 

Central Department of Zoology, Tribhuvan University, Kathmandu, Nepal 

*Email: khadga.basnet@gmail.com  

 

Abstract 

There is a long history of research on the fauna of Nepal. Numerous scientists, naturalists 

as well as organizations have contributed to the understanding of the faunal diversity of 

Nepal and its conservation. In this presentation, I will highlight progress made during the 

long journey of research started from the first quarter of the nineteenth century and that 

continues even today. Specifically, I will focus on a) information that has been 

accumulated, b) gaps, challenges, and opportunities, and c) future directions for 

prioritizing the research areas. A quick review of the available literature showed that 

numbers of taxonomic groups of fauna ranging from parasites and rotifers to higher group 

of mammals have been covered and over 19,000 species of fauna have been recorded. 

Invertebrates and vertebrates respectively make up 92% and eight percent of the total 

recorded species. Mammals and birds make up 70% of the total recorded and described 

vertebrates. Insects comprise about 70% of the total recorded invertebrates indicating 

other taxonomic groups are either poorly recorded or are yet to be explored. A relatively 

rich faunal diversity in Nepal is contributed by several factors including altitudinal 

gradient, topographic and climatic variations as well as biogeographical location of the 

country. Gaps in information on invertebrates, non-mammalian vertebrates and small 

mammals, lack of national faunal database with geographical reference and periodic 

survey of fauna are the major challenges, but they are also good opportunities for 

concerned researchers and institutions to nominate them as priority areas for future 

research and actions. 

Keywords: Database, Faunal diversity, Invertebrates, Priority areas, Vertebrates 
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Fossil records from the Nepal Himalaya 

Khum Narayan Paudayal* 

Central Department of Geology, Tribhuvan University, Kirtipur, Kathmandu, Nepal 

*Email: khum.paudayal@cdgl.tu.edu.np 

 

Abstract  

The collision of the Indian subcontinent to the Eurasian continent in early Cenozoic was 

an important event because it was responsible for the formation of the great Himalayan 

ranges and development of the monsoonal climatic system in the southern Asia. The 

continuous movement of the Indian Plate underneath the Tibetan Plate resulted in the 

long-term crustal deformation, exhumation and the development of the different EW 

trending thrust faults all across the Himalayas. These thrusts are supposed to be formed 

to release excessive stress which caused major seismic events during the orogeny. On the 

basis of EW trending faults, the geology of the Nepal Himalaya is separated into five 

different tectonic units. From south to north, these are: (1) The Indo-Gangetic Plain, (2) 

The Sub-Himalaya or Siwalik also known as the Churia range, (3) The Lesser Himalaya, 

also known as Lower Himalaya. (4) The Higher Himalaya, also known as the Greater 

Himalaya and, (5) The Tethys Himalaya or Tibetan Sedimentary series (Fig. 1). The 

Himalayan Frontal Thrust (HFT) separates the Indo-Gangetic Plain in the south and the 

Siwalik to the north. The Main Boundary Thrust (MBT) separates the Siwalik and the 

Lesser Himalaya. Similarly, the Main Central Thrust separates the Lesser Himalaya and 

the Higher Himalaya. The Higher Himalaya is separated with the Tethys Himalaya by 

normal fault system named as STDS (South Tibet Detachment System). In this paper we 

will discuss about the fossil records from different tectonic units of the Nepal Himalaya. 

Keywords: Cenozoic era, Churiya, Climatic system, Thrust, Tibetan plate 
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The Himalayan uplift and the evolution of aquatic biodiversity 

across Asia: Snowtrout (Cyprininae: Schizothorax) as a test case 

Binod Regmi1,4, Marlis R. Douglas1, David R. Edds2, Karma Wangchuk1, Chang 

Lu3, Gopal Prasad Khanal3, Sangay Norbu3, Singye Tshering3, Tyler K. Chafin1, 
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1Department of Biological Sciences, University of Arkansas, Fayetteville Arkansas USA 72701 
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* Email: med1@uark.edu 

 

Abstract 

The Himalayan uplift, a tectonic event of global importance, seemingly disseminated 

aquatic biodiversity broadly across Asia. But surprisingly, this hypothesis has yet to be 

tested. We do so herein by sequencing 1,140 base-pair of mtDNA cytochrome-b for 72 

tetraploid Nepalese/Bhutanese Snowtrout (Schizothorax spp.), combining those data with 

67 GenBank® sequences (59 ingroup/8 outgroup), then reconstructing phylogenetic 

relationships using maximum likelihood/ Bayesian analyses. Results indicate Snow trout 

originated in Central Asia, dispersed across the Qinghai-Tibetan Plateau (QTP), then into 

Bhutan via south-flowing tributaries of the east-flowing Yarlung-Tsangpo River (YLTR). 

The headwaters of five large Asian rivers provided dispersal corridors into southeast Asia. 

South of the Himalaya, the YLTR transitions into a westward-flowing Brahmaputra River 

that facilitated successive colonization of Himalayan drainages: First Bhutan, then Nepal, 

followed by far-western drainages subsequently captured by the Indus River. We found 

greater species-divergences across rather than within-basins, implicating vicariant 

evolution as a driver. The Himalaya is a component of the "third-pole" [Earth's largest 

(but rapidly shrinking) glacial reservoir outside the Arctic/Antarctic]. Its unique aquatic 

biodiversity must not only be recognized (as herein) but also conserved through broad, 

trans-national collaborations. Our results effectively contrast phylogeography with 

taxonomy as a necessary first step in this process. 

Keywords: mtDNA cytochrome-b, Himalayan uplift, Qinghai-Tibetan Plateau, 

Tectonism, Yarlung-Tsangpo River 



First National Conference on Zoology 

8 

 

The Himalayan mountain system: Impact on biogeography and 

evolution 

Himender Bharti* 

Department of Zoology and Environmental Sciences, Punjabi University Patiala, India 

*Email: himenderbharti@gmail.com 

 

Abstract 

Mountain systems influence the distribution and evolutionary patterns of biota. The 

topographical complexity of mountains provides myriad of niches, which may promote 

adaptive radiations. Himalayan mountain system, since its origin in Oligocene has been 

colonised by Mediterranean, Afrotropical, Indo-Malayan and Palearctic elements. The 

complex topography coupled with variable environmental conditions has hugely impacted 

the biogeography and evolution of plants and animals. Some of the relic forms have 

persisted as such since their colonisation, while others have diversified and evolved 

leading to high degree of endemism. The life forms show remarkable adaptability to 

survive in hostile environment. The physiological constraints imposed by low 

temperature, along with paucity of resources has highly influenced the life history 

patterns. Given this backdrop, the natural history of Himalayan elements, which could 

provide insight into various evolutionary processes has rarely been deciphered. Here in, 

such valuable and significant piece of natural history information has been provided for 

Himalayan ants. The life history strategies include topographic specialization; 

endogenously heterodynamous life cycles; besides various forms and phases of parasitic 

interactions ranging from temporary parasitism to inquilism. The phylogeographic 

patterns reveal that the diversification of high-altitude ant lineages coincides with 

formation of Himalayas. Geological time scale indicates that most of the species and 

species groups were formed during Pleistocene. The phylogenetic patterns of association 

based on molecular markers indicate a high degree of morphological convergence among 

distantly related lineages. The outcome of this research thus expounds the colonisation, 

distribution, speciation and life history patterns of Himalayan lineages.    

Keywords: Convergence, Evolutionary patterns, Himalayan ants, Phylogenetic patterns, 

Speciation  
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Of ants and fish: Enhancing biodiversity surveys for 

conservation and ESIAs 

Leeanne E. Alonso* 

Global Wildlife Conservation, Austin, USA 

*Email: lalonso@globalwildlife.org 

 

Abstract  

Biodiversity surveys provide important information for developing conservation 

strategies and making development decisions, and for long-term monitoring of 

biodiversity. Well-planned survey objectives, field methods, and design are essential to 

producing data that are useful for decision making. From over 30 years of conducting 

biodiversity surveys globally, I have found two elements that make surveys most 

successful: standardization and innovation. Standardized methods and design allow for 

comparisons with other studies and for monitoring. The Ants of the Leaf Litter (ALL) 

standardized protocol was developed in 2000 and has since been applied by researchers 

around the world, including in Nepal. The ALL protocol has provided insight into global 

ant diversity patterns and enables ants to be used as indicators of disturbance and recovery. 

Led by the IFC, the Trishuli Assessment Tool was recently developed (2019) by a group 

of international and Nepalese aquatic scientists to improve fish sampling for Hydropower 

ESIAs. Himalayan rivers such as the Trishuli River are fast-flowing with a steep 

elevational gradient, making them of interest for hydropower development. In the upper 

reaches, Schizothorax richardsonii (Common Snow Trout) dominates, while Golden 

Mahseer (Tor putitora), Tor tor, and many other species occur downstream. Information 

is sparse on fish distributions, migratory patterns and population sizes, and sampling is 

challenging. The Trishuli Assessment Tool promotes use of the innovative methods of 

electrofishing and environmental DNA to better detect fish. The protocol is also adapted 

for other basins in Nepal to encourage a higher standard for aquatic sampling and 

monitoring throughout Nepal.    

Keywords: Conservation strategies, DNA, Protocols, Sampling, Standardized methods     
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Describing the reptiles of Nepal 

Peter Uetz* 

Reptile Database, Virginia Commonwealth University, Richmond, VA, USA,  

*Email: uetz@vcu.edu 

 

Abstract 

There are 148 species of reptiles in Nepal. But how well do we know them? For each 

species we need a reliable description, images, distribution information, ecological and 

behavioral information, as well as genetic and evolutionary analysis. Many Nepali reptiles 

are not well documented, and often this information is only available in obscure journals, 

books, and semi-official reports. While we have some decent descriptions of most species, 

there are still dozens with hardly any information, especially in terms of variation, 

genetics, or even photos (e.g. about 30 species have no observations in iNaturalist and 22 

have no DNA sequences with even more species without DNA samples from within 

Nepal). I summarize the current state of the art for some groups and hope to encourage 

Nepali herpetologists to contribute to the knowledge of Nepali reptiles by reporting 

observations and other details. 

Keywords: Biodiversity, Himalaya, iNaturalist, Reptiles 
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Status and threats to wetlands and aquatic macro-invertebrates 

in Nepal 

Subodh Sharma* 

Aquatic Ecology Centre, School of Science, Kathmandu University 

*Email: prof.s.sharma@gmail.com 

 

Abstract 

The wetland generally considered as lands saturated with perennial water, but also 

includes swampy rice fields, water logged areas and ponds are important ecosystem. A 

list of 5,358 wetlands is reported from Nepal in the year 2012. Benthic macroinvertebrates 

are commonly used as indicators of the biological condition of water bodies. The survey 

for documentation of aquatic macroinvertebrates in Nepal dates back to 1952-53 with 

Japanese expedition to Nepal Himalaya followed by several expeditions in the 60’s and 

70’s until 80’s. There seems to be a gap in this effort in the 90’s probably because of the 

restrictions and political instability in the country. From 1993 onwards there has been an 

increase in the effort by the local academic institutions but with the intention of rapid bio-

assessment for the Himalayan Rivers following the highly degraded pollution status of 

river Bagmati in Kathmandu Valley. Among aquatic insects, at least 271 species of 

mayflies (Ephemeroptera), 272 species of dragonflies and damselflies (Odonata), 178 

species of stoneflies (Plectoptera), 1159 species of caddisflies (Trichoptera), 2142 species 

of flies and midges (Diptera), 563 species of true bugs (Hemiptera), 2420 species of 

aquatic beetles (Coleoptera), 1 species of alderfly (Megaloptera), 3 species of aquatic 

moths (Lepidoptera), and 290 species of parasitic wasps (Hyenoptera) are reported from 

Nepal besides several non-insect species of molluscs, annelids and crustaceans. The major 

threats to wetlands and aquatic fauna of Nepal are due to habitat destruction caused as a 

result of waste disposal/ discharge and unsustainable water abstraction. 

Keywords: Aquatic fauna, Bioassessment, Habitat destruction, Macroinvertebrates, 

Waste disposal 
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Fishes in Nepal’s nature reserves 

David R. Edds* 

Department of Biological Sciences, Emporia State University, Emporia, Kansas 66801 

USA 

*Email: dedds@emporia.edu 

 

Abstract 

Nepal protects extensive area (23%) under protected area system to conserve its biodiversity. The 

geography of these protected areas typifies the country’s tremendous range of landscapes, 

spanning the world’s highest mountains and deepest valleys to subtropical jungles. Famous for 

their protection of terrestrial megafauna, these nature reserves also support a diverse fish fauna, 

including several endemic species. Ichthyological surveys in the different protected areas 

documented osteoglossiforms (bonytongues), anguilliforms (eels), clupeiforms (herrings), 

cypriniforms (carps, loaches, minnows, and relatives), siluriforms (catfishes), beloniforms 

(needlefish), cyprinodontiforms (killifish), synbranchiforms (swamp eels), perciforms (perches), 

and tetrodontiforms (puffers). Nepal’s nature reserves are important to preservation of this rich 

fauna, and are key components in the country’s fisheries conservation. Nepal’s aquatic resources 

are threatened by environmental degradation from human population growth, industrial 

development, deforestation, road construction, pollution, overfishing, and fragmentation from 

water diversion and dam construction, making the health of Nepal’s native fishes a concern. 

Protection afforded to fishes by nature reserves is particularly important because enforcement of 

limited fishing regulations is minimal throughout much of the country. Preservation of such 

reserves can help guard against habitat deterioration and species loss, and can protect potential 

sources of fish recruitment by providing breeding refugia and sanctuary from overfishing, 

blasting, and poisoning - activities that are widespread in the country. Nepal’s nature reserves 

provide landscape-level potential to conserve individual fish species by conserving the entire 

fauna, and are fundamental to the country’s efforts to manage the values of native fishes. 

Keywords: Aquatic fauna, Environmental degradation, Fish conservation, Ichthyological 

surveys, Native fishes 
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Smaller than a breadbox: Some thoughts on the research needs 

for the conservation of lesser terrestrial vertebrates in Nepal 

Joel T. Heinen* 

Department of Earth and Environment, Florida International University, Miami, FL, 

33193, USA 

*Email: heinenj@fiu.edu  

 

Abstract 

Located along the boundary of two zoogeographic provinces, and with the highest peaks 

and deepest valleys on Earth, Nepal is a highly-diverse center of adaptive radiation for 

many taxa.  Noteworthy early research efforts by Nepali and foreigners typically focused 

only on high-profile large mammals due to funding and policy priorities; and knowledge 

gaps remain for most other vertebrate taxa. Technologies ranging from gene mapping to 

GIS, digital cameras and transmitters have also advanced since the emergence of 

conservation biology as a discipline in the 1980s, and have greatly expanded research 

capabilities. Based on field experience and literature reviews, I discuss my perceptions on 

research needs for many taxa to suggest where to go from here. The growing number of 

Nepali researchers focusing on species such as pangolins and small cats under 

conservation threats is encouraging but many others such as pikas, weasels, otters, 

viverids, insectivores, bats and rodents remain little-known. Also encouraging is that 

information on the distribution and abundance of many birds has grown, but portions of 

the country are under-surveyed for both breeding and migratory populations. And, other 

than crocodilians, knowledge gaps persist for reptiles and amphibians, including for some 

medically-important snakes and endangered turtles. The role of local markets in wildlife 

exploitation also remains little-known in much of the country. I conclude with my ideas 

on conservation research priorities and look forward to hearing others.  

Keywords: Birds, Mammals, Reptiles, Research gaps, Technologies 
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Red panda occupancy in Nepal 

Kanchan Thapa1*, Gokarna Jung Thapa1, Damber Bista2, Shant Raj Jnawali2, 

Kapil Khanal1, Saroj Shrestha2 and Sonam Tashi Lama2 
1WWF Nepal, Baluwatar Kathmandu, Nepal 

2Red Panda Network, Baluwatar, Kathmandu, Nepal 

*Email: kanchan.thapa@wwfnepal.org 

 

Abstract 

Red panda is endemic to high mountains of Eastern Himalayas and South western China. 

Understanding spatial distribution and habitat use is important for species conservation 

planning. We used sign surveys covering 22,454 km2 of potential red panda habitat along 

the mid hills of Nepal. To estimate red panda distribution using an occupancy framework, 

we walked along 446 sampled grid cells in summer season of 2016. We used single 

species- single season models to make inferences regarding covariates influencing 

occupancy and detection. We found covariates such as elevation and bamboo distribution 

influenced spatial distribution patterns. We found red panda site occupancy (sampled grid 

cells) and landscape occupancy (potential habitat) Ψ̂ (SE)to be around 0.46 (0.05) and 

0.36 (0.01) respectively. Overall results show the potential habitat of red panda distributed 

around the mid hills with a large coverage in the western mid hills region of Nepal. The 

information on their spatial distribution pattern is expected to aid in species conservation 

planning. Our estimates on occupancy provides a baseline and gives an opportunity to 

detect changes in occupancy over time which has been rarely tested in large spatial scales 

for red panda. Role of local citizen scientist has been crucial in the present survey for 

collection of required information from their surroundings. 

Keywords: Himalaya, Mountains, Occupancy, Red panda, Spatial distribution    
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 Landscape conservation in Nepal: Opportunities and challenges 

Mahendra Shrestha* 

Smithsonian National Zoo and Conservation Biology Institute 

Washington, DC,USA 

*Email: shrestham@si.edu 

Abstract 

Landscape conservation is a widely accepted strategy for the long-term conservation of 

biodiversity particularly for wide ranging flagship species attributed to habitat security, 

corridor and connectivity. Nepal is one of the pioneers in landscape conservation with the 

advent of Terai Arc Landscape in 2001, spreading across 50,000 sq. km of area with an 

interconnected network of 14 protected areas between India and Nepal. Sacred Himalayan 

Landscape, Kailash Sacred Landscape Conservation and Development Initiative, and 

Chitwan-Annapurna Landscape were subsequently initiated. Most of them are 

transboundary landscapes requiring bilateral and regional cooperation. Landscape 

conservation ensures ecosystem services for a healthy and prosperous human society. 

Conservation and recovery of species like rhino, tiger, and elephants in the Terai Arc 

Landscape indicates success of this approach. Its success is primarily attributed to the 

commitment from the Government of Nepal, collaborative partnership with local 

communities, conservation organizations, bilateral and multi-lateral agencies. Recent 

devolution of power and governance system in Nepal has pushed for rapid linear 

infrastructure development particularly roads for speedy economic development. This 

development paradigm without adequate environmental safeguard measures may 

inadvertently undermine the decades of investments and achievements gained in both 

biodiversity conservation and sustained development. Road networks are essential for 

connecting markets for economic development and they can be developed without 

jeopardizing years of conservation efforts with necessary safeguard measures. Some of 

the highway expansion projects in the Terai Arc Landscape are discussed.  

Keywords: Bengal tiger, Big cats, Conservation, Landscape conservation, TAL 
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Road development hampers tiger recovery: Toward smart 

infrastructure planning 

Neil Carter* 

University of Michigan, Ann Arbor, USA  

*Email: nhcarter@umich.edu 

 

Abstract 

Roads are proliferating worldwide at an unprecedented rate, with potentially severe 

impacts on wildlife. However, we know little about how patterns in road construction will 

affect biodiversity in the coming decades. This lack of knowledge can jeopardize recovery 

efforts for endangered species. We calculated the extent and potential impacts of road 

networks across the 1,160,000 km2, 13-country range of the tiger (Panthera tigris) – a 

conservation umbrella species. We found that roads were pervasive, totaling 132,000 km 

across tiger conservation landscapes (TCL), even in tiger priority sites and protected 

areas. Approximately 43% of the area where tiger breeding occurs and 57% of the area in 

TCLs fell within the road-effect zone. Consequently, current road networks may be 

decreasing tiger and prey abundances by over 20%. Furthermore, mean road densities in 

the protected areas in Nepal’s TCLs is 168 m/km2 and the country is expected to add 43% 

(880 km) more kilometers of roads in its TCLs over the next three decades. Our results 

highlight the need to make sustainable road development a top priority in Nepal and 

elsewhere in the tiger range. Our methodological approach enables development of 

baseline indices on the threat from existing and future roads in tiger habitats. We provide 

concrete suggestions on how to overcome those challenges through Smart Infrastructure 

Planning. 

Keywords: Conservation, Road planning, Sustainable development, Transportation 

infrastructure, Tigers 
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Can we use prey’s vigilance behavior and habitat use to 

understand predator’s whereabouts? Can these ecological 

concepts be applied to wildlife management? 

Som B. Ale* 

Biological Sciences, University of Illinois Chicago, IL, USA 

*Email: sale1@uic.edu 

 

Abstract 

Predation and competition, two major biotic interactions, are believed to shape local 

biological communities. Organisms are evolved to make optimal foraging decisions that 

govern their distribution and habitat use, which, in turn, determine the distribution and 

habitat use of their predator. I show how two concepts central to foraging theory, that is, 

predation-risk and habitat selection, involving a prey, can be used to understand the 

distribution and habitat use of a predator. Prey’s vigilance behaviors in response to 

predation-risk can be readily tracked to understand the distribution, habitat use, and 

abundance of both prey and predator.  In Sagarmatha (Mt. Everest) National Park, I used 

vigilance behavior of Himalayan tahr, Hemitragus jemlahicus, the prey, to reveal the 

distribution and habitat use of snow leopards, Panthera uncia, the predator. Throughout 

their range, snow leopards, like any large predator, kill livestock, despite their natural 

prey, creating people-wildlife conflicts. By combining measures of prey vigilance 

behavior and habitat use, leading indicators of population and habitat quality, we may be 

able to discover management insights to resolve people-wildlife conflicts. 

Keywords: Competition, Mt. Everest, People-wildlife conflicts, Predation, Snow leopard 
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Wild-release, vital conservation tool or biodiversity threat? 

Steve Lockett* 

Mahseer Trust, Bournemouth, UK 

*Email: steve@mahseertrust.org 

 

Abstract 

Among the competing pressures on Nepal’s wild rivers, and the all-important flora and 

fauna that inhabit them, are the needs of local communities. For some, these are mutually-

exclusive, while others see the framework of freshwater habitats as an essential support 

mechanism for all forms of life. We have already seen a catastrophic collapse of 

freshwater biodiversity, particularly within the last 40-years. Most conservation efforts 

have been limited in scope and often species-based. Habitat and ‘systems thinking’ is of 

little concern compared with headline-grabbing single-species programmes. The iconic 

and widely-worshipped fish of south Asian rivers, mahseers (Tor spp., known as ‘Sahar’ 

in many regions of Nepal) have been subject to multiple long-term artificial breeding and 

wild release programmes. Results are difficult to assess due to ignorance of stocking 

guidelines and lack of institutional oversight. Given that most species are either more 

threatened now than prior to stocking, or still in the Data Deficient category, we question 

the efficacy of these programmes and call for more holistic and inclusive solutions, driven 

by better understanding of ecology, species identity and overall fish assemblages. 

Important yet overlooked impacts of mass releases of these predatory fish are the effects 

upon the aforementioned fish assemblages, as well as the threats to food webs, and 

transboundary impacts of migration. As people in rural areas struggle against climate 

crisis-induced changes to food and traditional medicines, we demonstrate through 

publication review that pseudo-scientific stocking becomes a multiple threat that must be 

policed effectively. 

Keywords: Climate crisis, Fresh water habitat, Holistic, Mahseer, System thinking. 
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Fish assemblages in the Kaligandaki-Narayani River: Warming 

temperatures and range reductions indicate potential for future 

extirpations 

David P. Gillette1*, David R. Edds2, Bibhuti R. Jha3 and Bhogendra Mishra4 
1Department of Environmental Studies, University of North Carolina Asheville, 

Asheville, NC, USA; 2Department of Biological Sciences, Emporia State University, 

Emporia, KS, USA; 3Department of Environmental Science and Engineering, 

Kathmandu University, Dhulikhel, Nepal; 4Science Hub, Kathmandu, Nepal 

*Email: dgillett@unca.edu 

Abstract 

Lotic ecosystems provision societies with critical ecosystem services such as water for 

drinking, irrigation, and inland fisheries. In the face of increasing pressure from human 

population growth and economic development, many aquatic species reliant on these 

ecosystems are imperiled, with global extinction rates exceeding those on land. Effective 

conservation requires an understanding of rates of biodiversity change, but these are lacking 

for many regions such as the Hindu-Kush Himalaya (HKH), a global biodiversity hotspot. 

Rivers in the HKH are threatened by changing land use and increasing human population 

density. In addition, the HKH is warming faster than the global average, affecting glacier mass 

and precipitation patterns. The impacts of these changes on HKH riverine biodiversity are 

largely unknown. Using a unique long-term dataset on Nepal's Kaligandaki-Narayani River 

(KNR), we show that mean fish abundance and species richness per site declined from the 

1980's to the 2010's, while estimates of total species number across all sites remained 

unchanged. Modeling of historical water temperatures indicated that species shifted lower 

range boundaries to higher elevations in response to rising water temperatures. Warming was 

greatest at lower elevations, and during the hot pre-monsoon season. Our results highlight the 

urgent need to conserve the under-studied aquatic biodiversity of this region, as rates of global 

change are predicted to accelerate across the HKH in the near future. We recommend that 

conservation strategies prioritize protection of thermal refugia, incorporate conservation areas 

already in place for terrestrial species, and emphasize sustainable fishery harvests. 

Collaborative, standardized data-collection efforts for aquatic species across the HKH will be 

critical for adaptive management. We hope the conclusions of this study will help facilitate 

sustainable management of HKH aquatic ecosystems in the face of mounting environmental 

stressors, to prevent widespread extirpation in this biodiversity hotspot. 

Keywords: Fisheries, Himalayan biodiversity, Global change, Rivers in Nepal, Thermal refugia 
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Understanding Nepal’s climate: Observed trend, future 

projection, and potential impacts 

Deepak Aryal* and Dibas Shrestha 

Central Department of Hydrology and Meteorology, Tribhuvan University, Kirtipur, 

Kathmandu 

*Email: deepak.aryal@cdhm.tu.edu.np 

 

Abstract 

Uncontrolled human activities during the past few decades, specifically the burning of 

fossil fuels that release greenhouse gases have resulted in global warming and climate 

change. Climate change affects everyone and every region around the globe, but 

mountainous areas are particularly vulnerable because of its fragile topography, unique 

climate-sensitive ecosystems and dependency of billions of population on mountain 

resources. Due to the unique setup of the environment, warming in the mountainous areas, 

specifically the Himalayan region is expected more rapidly than the global average. 

Situating at the central part of the world’s largest and complex mountain ranges, Nepal 

Himalayas is not an exception; instead, the region is considered a climate change hotspot. 

The consequences of climate change in Nepal mainly include rapidly melting glaciers, 

formation and rapid expansion of glacier lakes, erratic rainfall, increased frequency and 

magnitude of extreme weather events, change in monsoon pattern, etc. In this 

presentation, the current understanding of Nepal’s climate including observed trends, 

future climate change scenarios, and potential impacts will be discussed 

Keywords: Burning of fossil fules, Climate change, Extreme weathers, Glacier melting, 

Greenhouse gas,  
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Lepidoptera as potential indicator taxa for climate change in the 

Indian Himalayan region 
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Abstract 

The Himalayas, the reservoir of unique biodiversity and the life line of the millions of the 

peoples, is relentlessly threatened by the unsustainable anthropogenic activities and 

impact of climate change. The animal diversity of Indian Himalayan Region (IHR) has 

been analysed to be highest (30,777 species) among all the ten biogeographic zones and 

four biodiversity hotspots in India. During this study period from 2016 to 2019, six long-

term ecological monitoring (LTEM) sites in protected areas in IHR were established to 

investigate the distribution pattern of Lepidoptera assemblages for ecological monitoring 

at habitat level through generation of robust datasets, distribution modelling for responses 

to changing climate for future scenario, and development of landscape level conservation 

frameworks through indicator taxa.The entire database on about 5000 Lepidoptera species 

of Indian IHR have been collated and compared with primary data to address any climate 

change driven stochasticity in Himalayan Lepidoptera. More than 2500 morphospecies of 

Lepidoptera were collected from IHR, of which 484 species of butterflies and 1274 

species of moths have been identified. Among these, 17 species of butterfliesand49 

species of mothsshowed considerable upward altitudinal range extensions, of which 7 

species of moths showed >2000m ascend. Eight species of moths were identified as high-

altitude restricted species and hence are potential taxa for climate change monitoring. 

Keywords: Climate Change, Distribution modelling, Ecological monitoring, 

Lepidoptera, Himalaya 
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National climate change policy of Nepal, international 

commitments and climate change impacts on biodiversity 

conservation in Nepal 
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Abstract 

Nepal is one of the most vulnerable countries to climate change and the country is at high 

risk from its adverse impacts of climate change due to its fragile mountain ecosystems, 

terrain geography, climate-sensitive livelihoods of its people, and limited adaptive 

capacity. While the country has a very insignificant contribution to greenhouse gas 

emissions. Despite this fact, Nepal is fully committed to take appropriate climate actions 

following the speed and spirit of Paris Agreement and international commitments. In order 

to address the climate change problems in Nepal, the government of Nepal has approved 

the climate change policy 2019 with eight core and four cross-cutting areas that covered 

all segments of the society and all aspects of climate change adaptations and mitigations. 

The policy aims to decrease the vulnerability and increase the resilience of our people 

through implementation of national adaption plan. Though the challenge remains silent 

how does the government implements the policy as three tires of the governments are 

independent to design, develop and implement the policies. Nepal being a rich country to 

biological diversity, it is also highly imperative to coordinate and cooperate among the 

governments, academia, private sectors and civil society in order to address impacts of 

climate change on biological diversity conservation in Nepal. 

Keywords: Biodiversity, Climate change policy, National adaptation plan, Nepal, Paris 

Agreement,    
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A multi-pronged approach to manage human-wildlife conflict in 

Nepal 
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Abstract 

Human–wildlife interactions are increasing, where resultant conflict is becoming a 

national conservation concern in Nepal. We analyzed the broader patterns and trends of 

causes and consequences of conflict, and the current management practices and future 

strategies for the conflict mitigation. In Nepal, human-wildlife conflict is more acute and 

severe outside protected areas, which have negative impacts both on humans and wildlife 

species. Though there are many wildlife species reported to be involved in conflicts, major 

ones include the leopards, monkey, wild pig, blue bull, elephant and tiger, which account 

for up to 80% of the total conflict cases. Although the conflict between human and wildlife 

can take on many forms, the principle types involve human fatalities/injuries, livestock 

depredation, crop raiding, property damage, and retaliatory killing of wildlife. Forest 

fragmentation, forest fire, declining wild food and water sources in the forest, increased 

forest cover, inappropriate handling of wildlife during rescue, forest management, crop 

and animal husbandry practices etc. are some factors linked to human-wildlife conflict. 

Broadly, conservation education and public awareness, use of visual, acoustic and 

chemical repellents, fencing and other physical barriers, removal of problem individuals, 

relief schemes are in use to reduce human-wildlife conflict. As the solutions are specific 

to species, area and socio-economic context, ‘one size fits all’ approach do not work. 

Conflict mitigation strategic plan with emphasis on long-term solutions rather than short-

term measures such as fencing; promotion of agroforestry and private forestry in corridors 

and connectivity; mapping sensitive areas and times and sensitizing people; and use of 

forest user group’s fund for conflict management should be developed for human-wildlife 

coexistence. While devising strategy, present focus on post-conflict management such as 
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relief scheme and problem animal management should be shifted to preventive measures 

such as awareness and education, land-use planning, change in crop and cropping patterns, 

improvement in animal husbandry practice, insurance scheme, habitat management 

inside- and population management outside- protected area, and experimental research 

and monitoring. We underscore the urgency of implementing additional and effective 

measures, discuss interdisciplinary approach for better understanding of conflict, and 

recommend multi-pronged strategy to address the human-wildlife conflict.  

Keywords: Coexistence, habitat management, preventive measures, population 

manipulation, protected area. 
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Biodiversity, its human dimension: An interface with green 
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Abstract 

Ecosystem maintains homeostasis in nature. Homo sapiens, acted smart, as by product, 

sometimes the natural phenomenon questioned or disturbed. COVID-19 Pandemic, the latest 

outbreak human being facing out of this disturbance. Efforts are being made to save human lives, 

but the loss of lives due to COVID- 19, has yet come into halt.  Biodiversity underpins current 

and future human health and well-being. Despite, it is being destroyed at an alarming rate. 

IPBES 2019 Assessment Report predicts outbreak of more pathogens due to possible loss of 

species chain in the ecosystem. Protecting biodiversity is vital for avoiding the next pandemic 

in this context. Close to three-quarters of emerging infectious diseases in humans come from 

other animals. Land-use change and wildlife exploitation increase infectious disease risk by 

bringing people and domestic animals in close proximity to pathogen-carrying wildlife, and by 

disrupting the ecological processes that keep diseases in check. The economy and human well-

being also depend on biodiversity for food, clean water, and all ecosystem services. Over half 

the world’s global domestic product is dependent on biodiversity. The ongoing decline of 

biodiversity thus poses important risks to society. Investing in biodiversity as part of the COVID-

19 policy response can help to minimize these risks. Recovery through green economy has been 

realized by the government entities, UN agencies and scientific communities recently. 

Biodiversity loss and climate change are challenges of a similar magnitude and urgency; 

however, biodiversity loss has been rated less. Examples of biodiversity measures include 

changes to regulation on wildlife trade to protect human health, and job programmes focused on 

ecosystem restoration, sustainable forest management and invasive species control. 

Keywords: Biodiversity, Climate change, Ecosystem, Land use change, Pathogens 
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One health approach for the prevention and control of zoonotic 

diseases in Nepal 
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Abstract 

Zoonotic diseases like Taeniosis, Cysticercosis, Neurocysticercosis, Leptospirosis, 

Hydatidosis, Brucellosis, Toxoplasmosis, Japanese encephalitis, Rabies, Bovine 

tuberculosis and Avian Influenza are major diseases prevalent in Nepal. December 2019 

marked the third re-emergence in the 21st century of a zoonotic coronavirus (CoV) named 

severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) which crossed species 

to infect humans. The outbreak of novel coronavirus disease (COVID-19), which likely 

started from a wet market in Wuhan, China, has caused a global pandemic with rapid 

increase in the number of infections and deaths globally. The ongoing coronavirus 

pandemic is a particularly severe example of how close interactions between humans, 

animals, and the environment can lead to a deadly epidemic. The One Health concept 

recognizes the interdependence of human, animal, and environmental health and aims to 

achieve better public health outcomes through the understanding and prevention of risks 

that originate at the interface between humans, animals, and their environments. Such an 

approach requires a multidisciplinary effort in the implementation of programs, policies, 

and research with the common goal of improving disease prediction, prevention, and 

preparedness. In Nepal, a One Health approach has been implemented on a project-by-

project basis in the areas of antimicrobial resistance, rabies, Echinococcosis, Hydatidosis, 

Japanese encephalitis, and Avian influenza through government and non-government 

organization such as the Epidemiology and Disease Control Division of the Ministry of 

Health as well as the  Department of Livestock Services. These projects received funding 

support from International Development Research Center (IDRC) Canada, World Bank, 
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the European Union, and the UK Government. However, sustainability is a major 

challenge for maintaining these efforts beyond the funding period. In May of 2018, the 

World Health Organization (WHO), the United Nations Food and Agriculture 

Organization (FAO), and the World Organization for Animal Health (OIE), put a One 

Health approach into practice by consolidating a formal partnership among these 

organizations to identify and combat human-animal-environment health risks. To foster 

multi-disciplinary collaborations, governments must prioritize strategies to introduce the 

One Health approach in science education, clinician and scientist training programs, and 

in public health systems at the national and international level. This holistic approach may 

improve our understanding of zoonotic diseases and place us in a better position to identify 

and manage emerging global health threats. 

Keywords: COVID-19, Global health, WHO, Zoonosis 
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Abstract 

The aim of this paper is to highlight the outputs of a webinar “Sustainable fisheries and aquaculture 

in Covid-19 era” organized by Nepal Fisheries Society on 29th June 2020. To analyze the impact 

of COVID-19, there were active participation from fisheries education, extension and research 

sector evaluating the impact of the pandemics on fisheries and aquaculture in Nepal. The Covid-

19 has spread all over the world with huge loss of human life. To prevent such losses government 

had imposed travel and gathering restrictions along with mandatory social distancing rules by 

declaring lockdown from 24 March 2020 in Nepal; coinciding when fish breeding, seed production 

and transport were on its climax in Nepal. The traveling restrictions were imposed that had severe 

impact over fisheries enterprises including profound effects on fisheries education, research and 

extension activities. During the lockdown supply of inputs were seriously hampered such as 

fertilizers, fish seed, hormones, oxygen gas for live fish transportation, etc. Although COVID-19 

does not affect fish, but many fish farms were impacted in terms of market access, transportation 

and border restrictions. It was concluded that Covid-19 has hit hard every aspects of life with huge 

impact on fisheries as a result the fish production will be reduced by around 35% in next season. 

To strive back the losses, the fisheries sector should be declared as under the category of “essential 

services”.  

Keywords: Aquaculture, COVID-19, Capture fisheries, Essential services, Fish production 
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Abstract  

Diversity of avifauna is mostly affected by seasonal patterns which is further determined 

by different environment and disturbance parameters. Seasonal variation is probably the 

most studied topic in birds, but limited number of studies are being carried outside the 

protected areas in Nepal. Present study was conducted in Dhaneshwor Baikiwa 

Community Forest of Kavrepalanchowk District between January to August 2019 to 

explore seasonal bird diversity along with different factors affecting their assemblage. 

Mackinnon’s Listing Method and Point Count Method were primarily used for bird survey 

during summer and winter seasons. Various environment and disturbance parameters 

were measured at each point to predict the association with different bird species. 

Altogether 108 species belonging to 15 orders and 43 families were recorded out of which 

79 were resident, 13 winter visitors, 12 summer visitors and four passage migrants. Bird 

diversity and evenness was found to be greater during winter season (N= 82, H= 3.929, 

E=0.627) than in summer season (N= 71, H=3.808, E=0.625). Major factors affecting bird 

diversity in the study area were habitat type, distance to nearest settlement, fodder 

collection, livestock presence and number of human trails as shown by CCA. Presence of 

globally vulnerable species, Asian Woollyneck (Ciconia episcopus) highlights the 

importance of this community forest. The study also indicates that the area despite of 

small size is a home to large number of bird species and urgency of further research to 

explore new dimensions of avifauna.   

Keywords: Avifauna, Factors, Habitat, Species, Survey 
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Abstract 

This study was conducted to assess ichthyofaunal diversity of Bhagairia Lake located in 

Bardiya district, Nepal from August 2019 to February 2020. For this research, monthly 

sampling was done to assess ichthyofaunal diversity and water quality parameters, i.e. 

water temperature, water transparency, total dissolved solids, dissolved oxygen, pH, 

alkalinity, total hardness, ammonia, phosphate and nitrate from six sites around the lake. 

A total number of 30 fish species belonging to eight orders, 13 families and 23 genera 

were recorded. Among these, cypriniformes and cyprinidae were dominant order and 

family covering 50% and 44 % of fish species, respectively. Puntius sophore was found 

to be the dominant fish species with catch composition of 12%. Maximum fish catch (214 

individuals) was recorded in the month of February whereas, minimum fish catch (140 

individuals) was recorded in August. The fish catch was found to be positively correlated 

with dissolved oxygen (r=0.912), pH (r=0.876), alkalinity (r=0.840) and total hardness 

(r= 0.876). Shannon diversity index was highest in the month of August (3.14) and lowest 

in November (2.87). Margelef's richness index was highest in the month of August (5.276) 

and lowest in February (3.727) whereas, Sheldon evenness index was highest in February 

(0.925) and lowest in September (0.823). This study indicates that Bhagairia Lake is rich in 

fish faunal diversity and consists of native, cultivable, ornamental and rare species of fish. 

Keywords: Ichtyofauna, Cypriniformes, Correlation coefficient, Sheldon evenness index, 

Water quality 
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Abstract 

Red panda is widely and patchily distributed in the Himalayan landscapes, but in Nepal, 

much of its range lies outside the protected areas (PAs). We explored the distribution and 

habitat association of red panda in Bhojpur district, a potential habitat outside PAs. Three 

forest patches were selected as intensive study sites, Bhalukhola Forest Patch (BFP), 

Kholakharka Forest Patch (KFP) and Silichung Forest Patch (SFP). Signs of the red panda 

were recorded using altitudinal line intercepts method, and vegetation characteristics were 

recorded using 10m radius quadrates during February and May 2018. Presence of red 

panda was confirmed inside the forest area bordering all three forests patches from 2,700m 

to 3,000m altitude (46 pellets groups, 17.77% in 2,700m, 34.07% in 2,800m, 35.33% in 

2,900m and 13.33% in 3,000m). A total of 44 tree species were documented, out of which 

the most common were Pinus roxburghii (77.39), Rhododendron arboretum (29.35) and 

Tsuga dumosa (28.51) based on IVI values. GLM revealed that elevation, bamboo canopy 

cover, tree canopy cover, bamboo density and distance to settlement were positively 

associated with red panda presence habitat while tree height, distance to water source and 

DBH of tree were negatively associated. Red panda used tree branches as substrate for 

defecation (56.36%) with preferred aspect of North- West (31%), and average slope of 

300. Forest managers and villagers should retain undisturbed patches of mature forests 

with large tree as well as bamboos for effective red panda conservation. 

Keywords: Altitudinal line intercept, Bhojpur, Elevation, Habitat, Red panda 
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Abstract 

Fish biodiversity of Kamala river was explored on monthly basis in 2016 AD from 60km 

stretch between confluence of Gwangkhola, Kamala River in the north and 

Charnathkhola, Kamla River in the south. The fishing gears were operated at the same 

spot within 0.5 km area to ensure maximum fish catch. The pools and runs of river were 

covered by using mesh size (10 to 100 mm), gill nets and cast nets. Harvested fish were 

identified from standard keys. The diversity evenness and richness indices were 

determined by the help of softwares PAST and Biodiversity Pro. A total of 66 fish species 

were recorded from 41 genera, 17 families and 6 orders. Cyprinidae family was the most 

diversified fish group. The dominant fish species were Amblypharyngodon mola 

comprising 11.7 % of the total catch followed by Baralius bendelensis (11.3 %), Cirrhinus 

reba (6.6 %), Botia lochata (6.2 %), Colisa fasciatus (2.8 %), Escomusdenricus (2.7 %) 

and so on. Out of all the fish catch in Kamala river, 2 fish species Clupis omagarua (Ham.) 

and Eutropichthys vacha (Ham.) were endangered, 8 species were rare, and 18 species 

were threatened. Overall values in diversity and evenness indices were obtained as 

follows: Shanon index = 2.08,3.03 and 3.29; Simpson index = 0.81, 0.92 and 0.94; 

Marglef index = 3.95, 9.57 and10.45; and Evenness index = 0.68, 0.76 & 0.81, 

respectively.  

Keywords: Amblypharyngodon mola, Castnet, Cirrhinus reba. Clupis omagarua, 

Cypriniformes 
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Abstract 

Parnassius epaphus Oberthür, 1879, a member of the snow Apollo group, is generally 

distributed within the elevation range of 3500-5454 m in South Asian Countries and SW 

Chinese mountains. However, its lowest record was 2300 m in Jumla and Mugu districts, 

Midwest Nepal. This butterfly has its distribution gaps in many pockets of the Himalayan 

belt.  There are seven species of Parnassius known in Nepal.  P. epaphus contains six 

subspecies like chidii, robertsi, epaphus, capdevillei, sikkimensis and boschmai. This 

butterfly species was reported along with other species viz.  P. acdestis in Manang and P. 

hardwickei in the Langtang area.  The later species can be seen year-round except January 

and February, but P. epaphus appears only for a few months from June to August. An 

attempt has been made to update subspecies accounts of P. epaphus of Nepal based on 

field studies and consultations of the published records made by some lepidopterists in 

the past. Four subspecies recorded so far have been known to be endemic to Nepal. Five 

subspecies, except P. epaphus boschmai, were recorded in various periods from the 

central and western regions of the country. The highlands of the far west region have 

mostly been unexplored. Systematic explorations in this region may generate new more 

information regarding the species and subspecies of this butterfly. 

Keywords: Distribution, Elevation, Himalayan, Species, Snow Apollo 
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Abstract 

The landscapes and physical environments of particular study area reflect diversity of 

flora and fauna of that place. This study was conducted in 2018 aiming to document the 

status of biodiversity of Mansebung Rural Municipality Ward No.1 Nawalung village 

(21.6 km2). Random sampling method was applied to collect the information of flora and 

fauna This study recorded 310 floral species belonging to 78 families, 17 mammal species 

(15 families), 100 birds species (35 families), nine species of reptiles (6 families), 3 

species of amphibian (2 families), 22 species of fish (8 families) and 40 species of 

butterflies (7 families). The threatened mammals such as Lutra lutra, Nemarhaedus goral, 

Semnopithecus entellus, Manis pentadactyla, Canis aureus, Herpetes urva, rarely and 

occasionally sighted birds such as Turdoides nipalensis, Latinaetus malayensis, Gyps 

indicus, Gyps bengalensis Torgos calvus, Spilornic cheela  Aviceda leuphotes, and 

Buceros bicornis, herpetofauna such as  Varanus bengalensis, Varanus flavescens, fish  

such as Labeo angra and Labeo dyocheilus were recorded during the study period.  The 

species such as Shorea robusta,, Terminalia alata, Terminalia bellirica were more 

abundant in low altitude;  Ulnus nepalensis, Schima wallichii and Engelhardtia spicata 

were abundant species in middle altitude and Juglans regia  Engelhardtia spicata, 

Rhododendron spp., Myrica esculenta, Berberis asiatica, Michelia champaca were 

recorded in high altitude. This study provides the general checklist of the flora and fauna 

of Nawalung village that may help for the planners and conservationist.  

Keywords: Altitudes, Landscape, Mammals, Physical environment, Vegetation 
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Abstract 

Owing to the high altitudinal gradient, Nepal harbours multiple bioclimatic zones which 

support diverse form of life. Species diversity, particularly beta diversity, is very high in 

Nepal. The study of biodiversity of Phidim-9, Lumphabung of eastern Nepal was 

conducted in 2019. This study aimed to explore the general status of biodiversity (flora 

and fauna) of Lumphabung area. The information was collected by regular field visit and 

observation. A total of 257 flora (70 families) and 128 fauna species were recorded in 

Lumphabung. Among them 93 were trees species, 45 shrubs, 71 herbs, 24 climbers and 

24 others species. The 128 faunal species included 5 species of fish, 3 species of 

amphibians, 9 species of reptiles, 34 species of birds, 17 species of mammals, 51 species 

of arthropods and 9 species of others. Pinus roxburghii, Shorea robusta, Acacia catechu, 

Schima wallichii and Alnus nepalensis are timber plants and economically important. 

Indian peafowl Pavo cristatus, Red jungle fowl Gallus gallus in birds and barking deer 

Muntiacus vaginalis are important in tourism. The dense forest of Pinus roxburgii is the 

attraction of Lumphabung village. The proper conservation of flora and fauna of 

Lumphabung must be encouraged by joint venture of local government and local people 

of Lumphabung. 

Keywords: Conservation, Lumphabung, Flora and fauna, Pavo cristatus, Tourism 
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Abstract 

The foraging differences between Apis mellifera Linnaeus (Hymenoptera: Apidae, Apini) 

and Apis cerana Fabricius in relation to ambient temperature, relative humidity, and light 

intensity were recorded hourly after the commencement of foraging activities for six 

months. Brood nest temperatures and thoracic temperatures of brood nest workers and 

departing foragers were also measured at specific ambient temperatures. We found A. 

cerana colonies have longer foraging hours than A. mellifera colonies. A. cerana started 

foraging earlier in the morning and later in the evening, at lower temperatures and lower 

light intensity than A. mellifera. A. mellifera foraging peaked only once at local noon 

while A. cerana foraging peaked twice, earlier in the morning and later in the afternoon, 

at lower temperatures and moderate light intensities. A. cerana colonies maintained their 

brood nest at temperatures significantly lower than did A. mellifera, and were able to 

forage in the morning and on colder days. Neither A. cerana nor A. mellifera showed 

significant differences in these foraging parameters, when they were kept in mixed-

species versus single-species apiaries. Both A. cerana and A. mellifera foraging were best 

predicted by the time of the day rather than with specific environmental variables: light 

intensity, ambient temperature or relative humidity. This study suggests that A. mellifera 

foragers stay inside the hive at low ambient temperatures to maintain a higher brood nest 

temperature but A. cerana foragers are still able to forage at the colder temperatures 

because of their lower brood nest temperature. 

Keywords: Ambient temperature, Brood nest temperature, Light intensity, Relative 

humidity, Thoracic temperature 
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Abstract 

Elevation gradient is a significant factor to influence bat distribution and diversity in 

mountain environment. Local climatic regime include temperature, precipitation, 

humidity, cloud cover, productivity are major ecological drivers of elevation. We 

reviewed Published literatures, organizational research reports and dissertations of 

different universities and analyzed distributional pattern of bat. The species of bats were 

included between 64m to 4154m from the sea level in Nepal. In contest of Nepal, 

elevational distribution patterns of bats show hump shaped distribution as like other 

studies in globe.  Murina aurata was highest elevational record that was 4160 m and 

Scotophilus heathii and Lyroderma lyra were lowest elevational record that were 64m. Ia 

io and Myotis frater were only distributed in 750 m and 1421m from sea level. Whereas 

four species of bats had not defined exact locations of distribution.  Cynopterus sphix is 

highly dominated species across various elevational gradient that records from 76 m to 

3656 m. About 67 % of the bat species distributes in between 1000-1500 m and 23 % of 

the species are distributed above 2500 m above sea level in Nepal. Elevational distribution 

of bats will give the indication of future risk on bat cause by prospective climatic change. 

Keywords: Bats, Climate, Distribution, Elevation, Species 
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Abstract 

This study analyzes the spatial diversity of soil nematode community structure in selected 

tomato (Lycopersicon esculentum Mill) cropping agro-farms of Kathmandu Valley. 

Nematodes were extracted by Cobbˈs sieving and decanting method. The nematode 

community composition, generic richness and abundance were analyzed. A total of 36 

genera belonging to 19 families and five different trophic groups comprising of plant 

feeder (16 genera), bacteriovorous (13 genera), omnivorous (3 genera), predator (2 

genera) and fungivorous (2 genera) were identified. Out of 19 families, the highest number 

of genera were recorded from Tylenchidae (6) followed by Cephalobidae (5). Generic 

richness among sites was compared using One-way ANOVA. Generic richness of 

nematodes was found significantly different in three districts viz., Kathmandu, Bhaktapur 

and Lalitpur. The highest number of genera was recorded from Bhaktapur (10.97 

genera/plot) and the lowest from Lalitpur (9.28 genera/plot). Higher variations of relative 

abundance of trophic guild to nematode communities were observed within each agro-

farm and found that the higher contribution of Bacteriovorous (i.e. Ba1-71%, Ba2-70%, 

Ba3-86%), Omnivorous (Om4) i.e. 77%, plant feeder (Pf3) were 45%, (Pf4) were 73% 

and predator (Pre4) i.e. 53% found in Kathmandu whereas the higher abundance of 

Bacterivorous (Ba4) i.e. 87% in the samples of Bhaktapur. Need of further exploration on 

the diversity and community dynamics of soil nematodes in tomato agro-farms for 

sustainable soil ecosystem service in Nepal. 

Keywords: Agro-farms, Diversity, Soil nematodes, Trophic groups, Tomato cropping 
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Abstract 

The large wading colonial breeder bird, the Asian openbill is considered as a nationally 

vulnerable species and only a few studies regarding the population distribution of Asian 

openbill have been studied so far. The main aim of this research is to address the 

population status and nesting habitat selection of Asian openbill in the lowlands of eastern 

Nepal. Random sampling method having a 5x5 km² block was used to find out bird colony 

and direct observation methods were applied to determine population status and nesting 

habitat preference of Asian openbill in different habitats of the study area during pre-

monsoon and monsoon season of 2020. A total of 2139 individuals in the pre-breeding 

season were counted from their colonies of the study site of three districts and observed 

their nesting and roosting habitat. Bombax ceiba was found as the most preferred 

microhabitat for Asian openbill where the average nesting height was 22.45 ± 5.34. 

Altogether 1058 nests from 29 nesting trees were counted and 23 pairs were found as 

polygamous. The number of nests was positively correlated with tree height, the diameter 

of breast height (DBH) and tree canopy. Welch two sample t-test was applied for the 

analysis and statistical significance was found in the mean of DBH and nest (t = -4.7111, 

p = 0.009126) but not significant with the mean of canopy and height (t = 0.44235, p = 

0.6734 and t = -1.9331, p = 0.1165). Due to various developmental process in the lowland 

habitat, this bird is getting serious threats day by day. 

Keywords: Asian openbill, Direct observation, Bombax ceiba, Polygamous, Welch two 

sample t-test 
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Abstract 

Wood snipe Gallinago nemoricola is one of the least known wader species, globally 

vulnerable due to small and declining populations. We studied its status and distribution 

using dawn and dusk call count survey and sweeping technique in the Lauribina-

Gosainkunda area in Lamtang National Park in May and August 2019. We recorded the 

wood snipe from nine stations out of 18, with an estimated 19 different calling birds. The 

habitat of wood snipe between 3,800-4,414 m elevations, in alpine pasture (with a mix of 

herbs and grasses) with rhododendron scrub and scattered stunted juniper, and areas 

strewn with rocks and boulders, and rocky outcrops. These rocky areas in the 

rhododendron scrub appeared to be the main locations selected for nesting. Most sites, 

where wood snipes were observed, lacked permanent marshy ground contradicting the 

established perception that it dwelled in marshy areas. The KII and interviews with 

stakeholder revealed that the snipe population has declined in recent years. Heavy grazing 

by chauri in wood snipe habitat poses threats to breeding success but at the same time 

arthropod larvae found in chauri dung appeared as a food source for Wood Snipe. This 

showed a close association between Chauri grazing and wood snipe breeding ecology. 

Regular monitoring using advanced technologies such as satellite or radio telemetry in its 

ecological studies in the future will be helpful to understand its ecology and other habits 

that will be beneficial towards its conservation. 

Keywords: Call count survey, Chauri herders, Feeding ecology, Sweeping survey, Wader 
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Abstract 

This study was conducted in Shey-phoksundo National Park, Dolpa, Nepal in August and 

September 2018. This research focuses on the Bombus species in an accessible walking 

trail along the Bheri River. The study area was divided into a lower elevation (1500 m to 

4000 m) above sea level. We identified six Bombus species belonging to five subgenera. 

Bombus was the most abundant while Melanobombus was the least abundant subgenus. 

Among six species, Bombus tunicatus was the most abundant species and was recorded 

from greater altitudinal range (1949 m – 3734 m). Bombus rotundiceps was the least 

abundant species and was recorded from 1531 m elevation. The foraging activities of 

bumblebee are positively correlated with humidity and altitude while negatively 

correlated with temperatures. This might be due to the greater availability of nectar 

resources at high humid locations of study area. 

Keywords: Altitude, Bioclimatic Parameters, Conservation, Diversity, Pollinators 
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Abstract 

Nagarjun forest patch (15 km2), a part of Shivapuri-Nagarjun National Park, lies within 

the middle mountain range of Central Nepal. The geographic location and topographic 

parameters support rich floral and faunal diversity in the forest. However, no data 

pertaining to ant diversity has ever been published from this biodiversity hotspot in the 

mid-hill. This study was conducted in spring and autumn seasons of 2019 and aimed at 

generating a preliminary species list of ants (Hymenoptera, Formicidae) for the Nagarjun 

forest. Ants were sampled following the ALL protocol using pitfall traps, bait traps and 

general search methods in four sampling sites. It covers lower mixed hardwood, chir pine, 

and upper mixed hardwood forests range from 1400 m to 2100 m altitude. A total of 2428 

ant specimens representing 6 subfamilies, 23 genera and 44 species were recorded. 

Myrmicinae was recorded as the most diverse subfamily followed by Formicinae. Four 

genera, namely Cerapachys Smith, 1857, Ectomomyrmex Mayr, 1867, Temnothorax 

Mayr 1861 and Vombisidris Bolton, 1991, and eleven species, namely Cerapachys 

sulcinodis Emery, 1889, Crematogaster ferrarii Emery, 1888, Ectomomyrmex astutus 

(Smith, 1858), E. leeuwenhoeki (Forel, 1886), E. striatulus (Karavaiev, 1935), Pheidole 

nodus Smith, 1874, Polyrhachis hippomanes Smith, 1861, P. rastellata (Latreille, 1802), 

P. cf. strictifrons Emery, 1898, Strumigenys godeffroyi Mayr, 1866 and Vombisidris 

bilongrudi (Taylor, 1989), were recorded for the first time in Nepal.  

Keywords: Diversity, Elevational gradient, Himalaya, Myrmecofauna, New records 
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Abstract 

Intensive research on correlations between fish diversity and environmental variables with 

space and time scales of Nepal's rivers and streams are lacking. Correlation between fish 

community structure and environmental parameters of Tamor River in January (winter) and 

April (spring) was assessed. Field survey was done for fifteen days in each season with 21 

samples from 7 stations. Cast nets of 6 mm x 6 mm; 4 mm x 4 mm mesh size were used, 

covering 150 m – 200 m around each sub-station. A total of 4265 fish individuals representing 

28 species to 3 orders, 5 families and 16 genera were recorded. Analysis of similarity 

(ANOSIM) indicated a significant difference between the fish community structure in the time 

(R = 0.7485, P <0.01) but not in space (R = -0.355, P>0.05). Similarity percentage analysis 

(SIMPER) was 64.53% among the seasons. Major contributing species were Labeo gonius 

(9.72%), Labeo angra (8.46%), Schizothorax richardsonii (5.92%), Bariliuss hacra (87%), 

Garra gotyla (5.55%), Pseudecheneis sulcata (5.48%), Labeo dero (5.36%), and Botia 

lohachata (5.30%). On the contrary 50.33% similarity were found among the sites and major 

contributing species were Labeo gonius (7.54%), Labeo angra (6.69%), Schizothorax 

richardsonii (5.35%), Psilorhynchus pseudecheneis (5.30%), and Pseudecheneis sulcata 

(5.09%). Results from the Redundancy Analysis (RDA) indicated that the water parameters 

played an imperative role to influence the fish community structure. 

Keywords: Eastern Nepal, Fish diversity, Hill-Stream, Multivariate analysis, Spatio-

temporal pattern 
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Abstract 

Avian diversity is an essential ecological indicator to evaluate habitat conditions. We 

explored bird diversity and seasonal variation of Kaligandaki river basin. The field survey 

was carried out in 2019 over two seasons, winter (January and February) and summer 

(May and June) using the point count method. A total of 90 sampling plots were designed 

between 800m (Beni) to 3,800m (Muktinath). Number of fruiting trees as an indicator of 

resource availability and distance to the road as indicator of disturbance were documented 

to assess avian diversity in the sampling plots. A total of 1,036 individuals of 120 bird 

species from 33 families of eight orders were record. Resident species were higher than 

migratory birds. Order P of Family Muscicapidae represents most abundance. The major 

feeding guild is insectivory. The results revealed consistent species richness over the two 

seasons, Fcalculated (0.48) < Ftabulated (3.89) showing no significant variation between two 

seasons. However, a decline in species richness and diversity in higher elevation is 

confirmed. Forest and shrub land habitats showed the strongest association with bird 

species distribution and richness. We emphasize the need for long-term monitoring 

programs with standardized sampling approaches to improve our understanding about 

avifauna in central Himalaya. 

Keywords: Birds, Elevational gradient, Feeding guilds, Monotonic decline, Species 

richness 
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Abstract 

This study was conducted to explore Bumblebees in Chitwan Annapurna Landscape 

(CHAL) from June to September 2019. Field survey was carried in Manang, Mustang and 

Gorkha sites across the altitudinal gradients (500 - 3500 m asl). The data were collected 

following accessible walking trails and specimens were captured using sweeping nets. We 

identified a total of 7 subgenera and 8 species of Bombus from our study sites. Bombus 

(Festivobombus) festivus was the most abundant species in our study area. Highest species 

richness was recorded from Gorkha site which was followed by Manang and Mustang 

sites. The dominant species from Gorkha site were B. haemorrhoidalis, B. eximus and B 

rotundiceps while those in Manang were B. festivus, B. Lepidus and B. tunicatus and 

Mustang were B. festivus, B. tunicatus, B. turneri. Our study indicated the site-specific 

variation of Bombus species in the study area is probably associated with the variation of 

floral resources and microclimate (temperature, humidity) and habitat types (farm land, 

forest, grassland, home land) within three specific sites.  

Keywords: Dominant species, Floral resources, Habitat types, Microclimate, Subgenus  
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Abstract 

Habitat composition and food resources are among the major factors that determine the 

avian community. This study documented avian richness and abundance in the Tribhuvan 

University area for summer and winter seasons of 2020 by using the point count method 

from predetermined areas (Farm, Building and Forests). A total of 3126 individuals of 71 

species within 32 families and 10 orders were recorded. The order Passeriformes 

represents 47 species was the richest avian order. The most abundant and frequently 

observed bird was the house-crow (Corvus splendens). Higher species richness was 

observed in the summer season (n=67 including seven migrants) than the winter season 

(n= 64 including three migrants); whereas, their abundance was higher in the winter 

(n=1659) than in the summer (n=1533). The similarity index of avian community for the 

two seasons was 0.87. The Shannon-Weaver diversity index of birds in Tribhuvan 

University area is 3.69 that was slightly greater in the winter season (3.65) than in the 

summer season (3.60). Among three land, avian fauna of the farmland is evenly 

distributed in both the seasons followed by building and forest area. Species richness was 

higher in forest areas in summer than in winter and. There was no significant difference 

in avian abundance among three habitat types for the two study seasons. The University 

Campus area has a high human intervention which is causing the pressure on avian fauna. 

Therefore, it is urgently needed to take conservation initiatives for maintaining the healthy 

ecosystem.  

Keywords: Birds diversity, Checklist, Disturbances, Habitat association, Similarity 

index, Tribhuvan University 
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Abstract 

Hanuman langur is ecologically extreme adaptive primate taxon and widely distributed 

from low land forest to subalpine forest. Study on the population and behaviour of animals 

help us to conserve the population of species. This study aims to study the population and 

behaviour of langur monkey on the bank of Marsyangdi River of Shahid Lakhan Rural 

Municipality, Gorkha. Purposively study only focused on Salleri Community Forest and 

Darsing Community Forest. Field Survey was carried out only in one season (May 17 to 

1 July, 2019) and instantaneous focal sampling method was used and one individual was 

observed for 10 minutes. Head count method was applied to count the number of 

monkeys. Only adult and sub-adult individuals were chosen for behavioural observation 

which includes 2 adult male, 4 adult female, 3 sub adult males and 5 sub adult females. 

Time was classified into four phases i.e. morning [7:00 to 9:40], late morning [9:45 to 

12:25], day [12:30 to 15:10] and evening [15:15 to 18:10. Total 48 individuals of langur 

monkey were found and langur monkey spent more time on foraging (45.99%), inactive 

(17.67%), locomotion (14.12%), grooming (9.15%) and sleeping (9.11%). The Chi-

square test revealed that there was significance difference between all behaviour in 

different phase of day. To conserve the species, further study will be required, and relation 

between Assamese monkey as well to reduce the conflicts between human and primates 

should be found on local level. 

Keywords: Behaviour, Chi- square test, Head count method, Instantaneous sampling, 

Langur monkey. 
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Abstract 

The study was carried out during the winter of 2019 to observe the phytoplankton and 

zooplankton species abundance and distribution in Ghodaghodi Lake. Temperature, pH, 

electrical conductivity, dissolved oxygen, transparency, total dissolved solids and 

turbidity were analyzed. Collection of plankton samples were made by conical shaped 

monofilament nylon plankton net of 90 μm mesh size from approximately 10 ‐ 12 cm 

depth at six different sites. Data obtained were compiled, tabulated and analyzed in 

Microsoft Office Excel. Mean values of water quality parameters and standard deviation 

were calculated. A total of 65 species of zooplankton were enumerated during present 

investigation. Maximum number was counted for Mesocyclops sp (18) and minimum for 

Diaptomus (1). At site I, 15 organisms were recorded (highest) whereas 8 organisms 

(lowest) were found at site II. Cladocera was the most dominating group. A total of 85 

species of phytoplankton were enumerated during present investigation. Maximum 

number was counted for Spirogyra sp (30) and minimum for Lamena sp (1). Highest 

numbers (19) were recorded in site II throughout the study period whereas poor numbers 

(4) were found in site VI. The most leading group was Chlorophyceae (30) followed by 

Cyanophyceae (13), Bacillariophyceae (7) and group Zygnematophyceae (6). 

Keywords: Chlorophyceae, Cladocera, Mesocyclops, Plankton, Water quality  
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Abstract 

Hoverfly plays a major role among all the flower visiting flies and is recognised as potential 

pollinators of a wide-range of wild plants as well as agricultural crops. This study explored 

the abundance and diversity of hoverflies over three different seasons (autumn, winter and 

spring) from October 2018 to April 2019 in two different study sites. Sites were selected on 

the basis of habitats such as forest and grassland at Nagarjun of Shivapuri Nagarjun National 

Park. Each site of study area was further divided into five sampling stations in the distance of 

30 m apart from each other with each station occupied 100 sqm area.  Insects were collected 

from each station by using a pan trap and transect sweeping sampling methods. Three different 

colored pan traps ie. white, yellow and blue were used in each station whereas sweeping net 

was used to make maximum coverage of sampling. Overall, a total of 373 specimens 

representing 13 species under nine genera of two subfamilies (Syrphinae and Eristalinae) were 

recorded. Among which, Episyrphus balteatus was the most dominant species followed by 

Sphaerophoria bengalensis and Melanostoma scalare whereas Scaeva pyrastri was least 

abundant species. The abundance and diversity of hoverflies fauna varied seasonally, the 

maximum number of individuals (179) and diversity (H´= 2.38) were recorded from spring 

season whereas minimum number of individuals (43) and diversity (H´ = 1.50) were found in 

winter. In addition, forest habitat consists of the highest abundance (210) and diversity (H´ = 

2.36) of hoverflies whereas grassland consists of the lowest abundance (163) and diversity 

(H´ = 2.18). The analysis done by using generalized linear modeling (GLM) revealed climatic 

parameters such as temperature (z = 8.410, p <0.001) and humidity (z = 3.768, p <0.001) had 

varying effects on abundance of hoverflies fauna. However, both these parameters ie. 

temperature (z = 1.833, p = 0.0597) and humidity (z = 0.834, p = 0.4042) didn’t have 

significant influence on the number of hoverflies species recorded. 

Keywords: Abundance, Habitats, Hoverflies, Pollinators, Species richness 
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Abstract 

Biological diversity and richness patterns vary between mountain systems. However the 

drivers of such pattern are poorly known in Himalaya due to limited studies.We assessed the 

species richness, seasonal patterns, species-habitat association and drivers of avian diversity 

along an elevational gradient in Mardi Himal. Seasonal surveys were conducted using point 

count in every 100 m elevational rise from Seti-Gandaki confluence to Low Camp. A total of 

673 individuals of 112 species from 35 families and 13 orders were recorded. A hump-shaped 

pattern of overall species richness along the elevational gradient was observed. Diversity 

indices were found higher during the summer. Elevation and mean monthly temperature 

showed non-linear relation with avian richness. Precipitation exhibited positive association in 

summer and was negatively correlated in winter. Distance to the nearest water source and the 

nearest human settlement were negatively correlated with species richness. Small-ranged and 

insectivorous birds were under the strong influence of gradients on climatic variables. 

Insectivorous and omnivorous birds showed significant association with different habitat 

types. We conclude that the combined effects of multiple factors such as area, gradients of 

climate (i.e. temperature and precipitation), resource availability and disturbance play vital 

role in bird diversity and richness pattern along an elevational gradient in Mardi Himal.  

Keywords: ACAP, Avian richness, Elevation, Feeding guilds, Habitat  
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Abstract 

In the recent years the herpetofaunal studies in Nepal has received considerable attention. 

During the amphibian survey in Palpa, five specimens of caecilian (Ichthyophis 

sikkimensis) were collected from Narayansthan, Tindhara, Holangdi, and base of 

horticulture farm at new localities from 2016–2019. The caecilian Ichthyophis 

sikkimensis was described by Taylor, 1960 on the basis of morphological characteristics. 

This study helps to review the taxonomy, distribution and assess the status of species of 

Ichthyophis sikkimensis and to conduct intensive new fieldwork in order to determine 

habitats of Ichthyophis on altitudinal range extends from 402–1272 m. For identification, 

morphometric and meristic data were taken. These unstriped Ichthyophis were examined 

and compared with morphological data and identification key reported in previously 

described species. Diagnostic characters of these species included: splenial teeth; without 

lateral stripe; blunt tip tail; relatively narrow head; head width at occiput (9.2 mm) less 

than length of head (11 mm); eye closer to lip than nostril; tentacle very close to lip, nearer 

to eye (1.7 mm) than to nostril (2.4 mm); distance between eyes (6.1 mm) greater than 

length of snout (5.2 mm). This taxonomic work and reported species extends distribution 

and status of Ichthyophis sikkimensis at new localities of Palpa. This species was found in 

a range of terrestrial macrohabitats including agricultural field and riparian habitat. This 

study may encourage further baseline work on the ecology, taxonomical information for 

conservation and help to improve and expands the knowledge of previous research. 

Keywords:  Caecilian, Morphometric, Meristic, Riparian, Terrestrial 
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Abstract  

This research was conducted to explore the diversity of bumblebees in Kirtipur, 

Chandragiri, Dakshinkali and Taudaha area of Southern part of the Kathmandu Valley.  

Bumblebee specimens were collected following an accessible walking trail in each 

sampling site from April to October 2019. Five bumblebee species belonging to five 

subgenera were recorded, with the highest abundance of B. haemorrhoidalis (69.23%) 

and the least abundant B. asiaticus (2.05%). B. hemorrhoidal was found in purple colored 

flowers (21.03%) whereas the least abundance in orange colored flowers (7.69%). The 

Asteraceae family was highly preferred by bumblebees. The most commonly visited 

plants included Cirsium falconeri, C. arvense, Cuphea procumbens, Solanum viarum, 

Gladiolus spp., Lantana camara and Duranta erecta. Bumblebee species showed 

significant relationship with their host plant families (p <0.05, Fcal. = 9.47) and flower 

color (p <0.05, F = 17.03).  The CCA also supported the positive correlation between 

bumblebee species, sampling sites of the study area and different seasons. The study also 

showed the significant relationship between relative abundance of bumblebees and habitat 

types (F =3.53, p = 0.032).  

Keywords: Abundance, Bumblebee, Diversity, Host plants, Preference 

  



Biodiversity in a Changing World 

53 

 

Seasonal diversity of fish in Lohandra River, eastern Nepal 

Prakash Kumar Yadav* 

Department of Zoology, Post Graduate Campus, Biratnagar, Nepal 

*Email: prakash.yadav@pgc.tu.edu.np 

 

Abstract 

As detailed information about river conditions and fish fauna of Nepal is still based on 

fragmentary contributions. Considering the information gap, an attempt was made to 

make an assessment of fish fauna of Lohandra river from January 5 to December 25, 2019. 

For this a detailed survey of the river was carried out first then weekly monitoring of fish 

fauna, at local fish markets where fishermen use to sell the fish caught only from Lohandra 

river, was carried out for twelve months. Five local professional fishermen who catch fish 

from Lohandra river only, were selected. A total of 72 fish species belonging to 8 orders 

and 21 families were recorded. The data were analyzed to determine fish diversity of four 

seasons on the basis of collection and observations made, during assessment. Fish species 

were categorized as Spring 47.6 (66%), Summer 58 (80.5%), Autumn 59.6 (82.7%) and 

winter 18 (25%). It happened because a clear demarcation line is impossible for their 

movement time. Because varied factors such as temperature, pH, hormones, DO, 

transparency, food availability affect their movement. However, migratory fish species 

occurred in the river in the right season, so Chitala chitala, Bagarius bagarius, Notopterus 

notopterus, Wallago attu were noted in summer and autumn seasons during their 

migration time. 

Keywords: Autumn, Demarcation, Migratory, Professional fishermen, Season 
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Abstract 

Ants perform a variety of roles such as predators, scavengers, seed dispersers, plant and 

arthropod mutualists, and soil engineers. They are a diverse group of insects and serve as 

a good indicator of ecological conditions. Ant diversity was studied in Muhan Pokhari 

area of Shivapuri-Nagarjun National Park (SNNP) from 1700 m to 1900 m asl during 

winter and summer seasons of 2017. Sampling was done using pitfall traps, litter shifting, 

bait and hand collection methods along transects of 50 m in five sites. Altogether 817 

individual ants were collected representing 5 subfamilies, 16 genera and 23 

morphospecies. Formicinae (57.67%) was the most abundant subfamily, followed by 

Myrmicinae (40.39%), Pseudomyrmicinae (0.8%), Ponerinae (0.73%) and 

Dolichoderinae (0.37%). Camponotus (437 individuals) was the most abundant genus 

followed by Aphaenogaster (287). Species richness was higher in winter (17 

morphospecies) than in spring (14 morphospecies). Shannon-Wiener diversity index and 

Evenness index (1.4618, 0.5539) were higher in spring season. Pitfall trap was the most 

effective method collecting the highest number of individual ants (567) and 

morphospecies (21). The Shannon-Weiner diversity index was highest for the pitfall 

method (1.3039) whereas evenness index was highest for the bait method (0.62615). Two 

genera Pachycondyla and Echinopla were recorded for the first time in Nepal. 

Keywords: Formicid fauna, Pitfall traps, Predators, SNNP, Soil Engineers 
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Abstract 

This study was conducted in Ranibari Community Forest (RCF) located at the urban area 

of Kathmandu Metropolitan city. The soil fauna were collected once a fortnight from May 

to November, 2019. Fourteen sampling sites were chosen to sample leaf litter and soil 

core using 1m×1m quadrat. Leaf litters were collected in a plastic bag and sieved on a 

white sheet to extract fauna, then directly searched under high illumination. For soil 

samples, soil core with five replicates (four corners and a center) of diameter 11±0.2 cm 

and 6 cm depth were collected and screened under a white sheet similar to previous 

method. The collected soil fauna were sorted and preserved in 70% ethanol for 

identification. The soil fauna comprised of mesofauna (Collembola, Diplura and Acari) 

and macrofauna (Blattodea, Coleoptera, Diptera, Hemiptera, Hymenoptera, Lepidoptera, 

Amphipoda, Isopoda, Araneida, Geophilomorpha, Lithobiomorpha, Julida, Polydesmida, 

Scolopendromorpha, Haplotaxida and Pulmonata). In the study period, Collembola was 

the dominant taxa in summer and rainy seasons but subsequently declined in autumn. The 

abundance of Coleopteran larvae reduced whereas that of Blattodea and Molluscs 

increased in the later seasons. Amphipod and Lepidopteran larvae were found only in the 

summer season.  The study showed that the diversity of soil fauna was higher and 

moderately even in rainy season (H = 1.843; J = 0.650) followed by summer season (H = 

1.785; J = 0.596). However, the abundance of soil fauna was the highest in summer and 

the least in autumn. 

Keywords: Kathmandu, Leaf litters, Macro-fauna, Meso-fauna, Seasonal variation 

  



First National Conference on Zoology 

56 

 

Exploration of Nepalese invertebrate fauna: Past, present and 

future perspectives 

Prem Bahadur Budha* 

Central Department of Zoology, Tribhuvan University, Nepal 

*Email: prem.budha@cdz.tu.edu.np 

 

Abstract 

Scientific publication on the natural history of Nepal date backs to 1793 when 

Kirckpatrick published “account of the kingdom of Nepal” in which Himalayan musk deer 

and Monal were the first mentions on fauna of Nepal. Buchanan Hamilton and Hardwicke 

were two more foreign naturalists who visited Nepal before Brian Houghton Hodgson, 

who was the founder explorer of Nepalese fauna primarily vertebrates. Exploration on the 

invertebrate fauna of Nepal was started by Hope in 1830-1834 based on the Hardwicke’s 

collections. The status of inventories on Nepal’s fauna was searched with a key word 

“Nepal” from the online database of Zoological Records (ZR) from 1976 to 2020 to 

understand the trends of Nepalese faunal explorations. Out of the 7417 publications 

indexed, 4824 publications on species descriptions, distribution, habitat and ecology of 

species were analyzed.  An average number of papers published on zoological science 

every year was 93 from 1976 to 2005. This number has increased >135 from 2006-2020 

and >155 since 2010–2020. The taxonomic papers comprised 66 percent from 1976-2005. 

This number has decreased up to 56 percent for the period of 2005-2020 (56%) but 

average number of papers on new descriptions is 78 every year from 2006-2020. Among 

all published papers, Arthropoda alone comprise 58 percent. The highest number of 

papers are on beetles (25%). Among the taxonomic papers 94 percent papers include new 

species descriptions. Papers on other taxa such as protozoa, helminthes, nematode, 

mollusca are comparatively very low.  

Keywords: Himalayan musk deer, Monal, Nepalese fauna, Species ecology, Taxonomy 
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Abstract 

We studied reproductive behaviour of blackbuck (Antilope cervicapra) at Hirapurphanta 

of Shuklaphanta National Park. We used focal sampling method and questionnaire survey 

method. The different behavioral activities such as sniffing the vulva of female, walking, 

fighting, rubbing pre-orbital glands, urinating, defecating, drinking and showing flehmen 

response which preceded and followed after copulatory mounting and the time preferred 

by the blackbuck for copulatory mounting were studied. Chi-square test was used to find 

out whether there was a significant association between copulatory mounting and the 

behaviors preceded before copulatory mounting as well as the behaviors followed after 

copulatory mounting or not. In blackbucks, copulatory mounting was preceded by sniffing 

the vulva of female (phi value = 0.713) and showing flehmen response (phi = 0.799) 

whereas copulatory mounting was followed by sniffing the vulva of female (phi = 0.278), 

flehmen response (phi = 0.279) and walking (phi = 0.347).  Blackbuck preferred 

copulatory mounting during 9–12 hours (10.385%) followed after 15 hours (8.106%) and 

during 12–15 hours (4.933%) respectively. Excessive fighting was seen among the 

dominant males which were in high estrus and caused death of one lower-ranked male, 

one pregnant female and another dominant male got his one horn broken. Improving the 

reproductive status is necessary for the increment in their population. For the 

improvement in reproductive status of blackbuck, allowing only a few of the males in the 

same enclosure with the females and fawns which will result in decrease in frequency of 

encounters. However, genetic consequence of that should be taken into consideration. 

Supplementary diet should be given according to their age. 

Keywords: Blackbuck, Copulatory mounting, Enclosure, Flehmen response, Sniffing 
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Abstract 

In Nepal, the red panda (Ailurus fulgens) has been sparsely studied, although its range 

covers a wide area. The present study was carried out in the previously untapped Jumla 

district which is situated in Karnali province. The study aimed to assess the habitat status 

of red panda in that area. Extensive field surveys conducted in Sinja rural municipality at 

red panda range from 2800m to 3800m elevation. The species distribution was estimated 

by presence-absence occupancy modeling, habitat suitability analysis was calculated on 

the basis of encounter rate and the presence-only modeling to predict habitat ecology. 

Based on the habitat use analysis, altogether eight variables including elevation, proximity 

to water sources and threats analysis were observed to have significant roles in the ecology 

and habitat of red pandas. The presence of red pandas was recorded in three community 

forests: Badathum CF and Siyalamul CF. The predictive distribution model indicated that 

15 Km2 of potential red panda habitat in study area. The habitat suitability analysis 

suggested highly suitable (ER = 1). Similarly, red panda occupancy was estimated to be 

around 1.0, indicating nearly 5% (25 km2) of the total habitat is occupied. In addition, 10 

tree species were documented from red panda sign plots out of 15 species recorded in the 

survey area. Most common was Betula utilis followed by Rhododendron spp. and Abies 

spectabilis. The extirpation of red pandas indicates a need for immediate action for the 

long-term conservation of this species in Jumla district. 

Keywords: Presence absence, Encounter rate, Long term conservation, Occupancy, 

Suitability 
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Abstract 

Invasive species become problematic on the survival of native flora and fauna. The 

invasion effect on the aquatic ecosystem due to water hyacinth (Eichhornia crassipes) 

presence in Lake Cluster of Pokhara Valley is little known. Therefore, the present study 

aimed to identify the effect of water hyacinth presence on macroinvertebrates’ occurrence. 

Study plots in nine lakes of Pokhara Valley were categorized with water hyacinth presence 

(HP) and absence (HA) areas. The established plots were used for physico-chemical and 

macro-invertebrates’ data collection. The average temperature and free carbon dioxide 

were found comparatively higher in HP habitat than HA, whereas transparency, water 

depth, pH, dissolve oxygen and total alkalinity were comparatively higher in HA than HP 

habitat. A total of 37,715 individuals of aquatic macro-invertebrates under 28 genera were 

recorded. Marginally higher macroinvertebrate diversity and species evenness were found 

in HA habitat than HP, however opposite was true for species richness. Macro-

invertebrates abundance was varied between HP and HA habitats, species such as 

Leptophlebia marginata, Gomphidia sp., Schnura heterosticta, Thermonectus sp., and 

Sphaerium sp. were dominant in HP habitats, whereas Limnodrilus hoffmeisteri, 

Branchiura sowerbi, Tubifex tubifex, Stylaria lacustris, and Chironomus sp. in HA. This 

study showed that macroinvertebrate abundance was affected by water hyacinth 

occurrence. The variation on the number of macroinvertebrate species and water quality 

in water hyacinth presence and absence habitat indicated the effects of water hyacinth 

invasion. Therefore, we recommend for developing a management plan to remove water 

hyacinth as soon as possible mainly before it completely changed the biotic structure of 

the Lakes. 

Keywords: Diversity, Evenness, Physico-chemical, Richness, Water hyacinth 
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Abstract 

Fishing cat Prionailurus viverrinus is a globally threatened and least studied small cat 

native to South and Southeast Asia including Nepal. We estimated density of fishing cat 

through camera trap survey and assessed threats using questionnaire survey with locals in 

Koshi Tappu Wildlife Reserve (KTWR). camera trapping was conducted in two sessions–

1) on fish farms (n=20) in the eastern buffer zone (2016) to assess the use of fish farms, 

and 2) in the entire reserve to estimate the population and density of fishing cats in 

Spatially Explicit Capture-Recapture framework. We also interviewed with 50 fish 

farmers to understand the people’s perceptions towards fishing cats, where >40% of 

respondents have reported fishing cats stealing their fish from their fish ponds. Based on 

camera trap photographs of the fishing cats, we found nine to ten fishing cat individuals 

visiting the surveyed fish ponds. The frequency of fishing cat visits to fish ponds varied 

0–5 (average 2) nights during eight active camera trap nights. From the second session of 

the camera trapping survey, fishing cat population was estimated 20 with density of 

8.4/100 km2in KTWR. Retaliation and road kills were documented as major threats of 

fishing cats in Koshi Tappu region. The population of fishing cat is relatively small and 

found partially dependent on fish ponds, with possibility of conflict with fish farmers. We 

recommend to study the movement of fishing cats between the reserve and fish farming 

area. 

Keywords: Buffer zone, Camera trapping, Fish ponds, SECR framework, Questionnaire 
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Abstract 

Snakes are one of the most diverse vertebrates on the globe, mostly prefer arid zones. 

Nepal harbors a high unrecognized reptilian diversity. Information on the diversity and 

distribution of snakes in the western Nepal are derived from relatively from old literatures. 

This study updated the diversity and distribution of snakes from the Kaski district based 

on rescuing activities, field survey and literature review. Altogether 40 species of snake 

from five families were recorded in the Kaski district. The family Colubridae (70%) had 

the highest species diversity followed by Elepidae (5%), Viperidae (5%), Phthonidae 

(1%), and Typhlopidae (1%) respectively.  Based on the IUCN global status of snake, 5 

% are vulnerable, 5 % data deficient, 27.5 % are Least Concern and 62.5 % are Not 

Evaluated. Six species were found new distribution records in Kaski. Four species were 

the species listed on CITES II. Out of 40 species, 27.5% venomous (2.5% were venomous 

but not fatal to human, 12.5% were neurotoxic, 12.5% were hemotoxic which are deadly 

venomous, 22.5% were weakly venomous and not fatal to human and 50 % were non-

venomous. Habitat loss, nest destroyed, road-killed and meaningless killing by the 

negative perception of people was the most threat to snake in Kaski district. 

Keywords: Kaski district, Neurotoxic, Hemotoxic, Weakly venomous 
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Abstract 

Rara National Park (RNP) is the smallest national park (106 sq. Km) of Nepal, gazetted 

in 1976 A.D. We surveyed RNP to document updated butterfly checklist and to initiate 

conservation measures. Field survey was carried out in between June-October, 2018. We 

surveyed along transects of 200m of length at each interval with a width of 5 m on either 

side. In total 170 transects were laid and surveyed between 10:00 am – 5:00 pm on clear 

weather condition. All together 54 species (1603 individuals) were recorded during two-

time visits i.e. first visit between June-July and second visit between Sept-Oct, 2018 

belonging to 5 different families i.e. Hesperiidae, Lycaenidae, Nymphalidae, Papilionidae 

and Pieridae. More species (30sp) were belongs to Nymphalidae while least i.e. one 

individual species record belongs to Hesperiidae. Large hedge blue Celastrina huegeli 

was mostly observed species (1018 individuals) while only single individuals was 

recorded of Straight swift Parnara guttatus, Common hedge blue Acytolepis puspa, 

Dusky hedge blue Oreolyce vardhana, Circe Hestinalis nama, Common evening brown 

Melanitis leda, Common forester Lethe isana, Glassy tiger Parantica aglea, Plain sailer 

Neptis cartica, Common tiger Danaus genutia, Yellow wood brown Lethe nicetas, Tabby 

Pseudergolis wedah and Spotless grass yellow Eurema laeta. Shannon diversity index 

showed moderate diversity i.e. 1.8. Karl Pearson;s correlation showed negative relation 

between the availability of species and altitude (i.e. -0.243491525). Field-based training 

was organized to students and park staffs and butterfly watchers’ group was formed.  

Keywords: Butterfly, Butterfly watchers’ group, Checklist, Conservation, Diversity 
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Abstract 

Bat specimen collections were initiated by enthusiasts and naturalists in 19th century from 

Nepal. Inclusion of Hodgson’s collection after 1844 A.D. from the country by experts at 

BMNH led contradiction to the confirmation of several bat species. We reviewed all 

available literatures of bat report and records of bat specimens collected from Nepal 

retained in the collections of several museums abroad to confirm the first record of the 

species from the country. B. H. Hodgson collected specimens of 13 species of bats during 

1823–1843 A.D. from Nepal and led the foundation of chiropterology in the country. J.B. 

Scully conducted another important collection and secured 40 specimens identifying 10 

species. These collections were limited to the Nepal valley (Kathmandu Valley). 

Lieutenant Colonel R.L. Kennion and Bombay Natural History Society’s collector N.A. 

Baptista accomplished some collections in addition from the districts north and west to 

the Kathmandu valley. More than 10 British, American, German, Japanese, Russian and 

Hungarian expeditions and collections were undertaken until 2000 A.D. Opportunistic 

collections were also conducted since 1871 A.D. R. M. Mitchell during Nepal Health 

Survey (1965–66) and Nepal Ectoparasite Program (1967–1969), Jochen Martens during 

Himalayan Expedition (1970–1973), Arun Valley wildlife Expedition (1972–1973), P. 

Myers and his team (1990) and Russian and Hungarian Expeditions (1992–1998) 

extensively reported bat records from the country. Speological expeditions too contributed 

bat collections from Nepal. Thus far, four checklists including bats and two checklists 

only of chiropteran fauna have been published. This study confirms 53 species of bats 

from Nepal during 1835–2014 A.D. 

Keywords: Bat, Checklists Contradiction, Expeditions, Museum records, Naturalists 
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Abstract 

Ants are the most important components of terrestrial ecosystem. Diversity and 

distribution of ants in Nepal remain poorly documented. Here, we explored and assessed 

the ant genera and species in Lahachowk, Kaski, Nepal. We collected 9389 ant specimens 

using pitfall trap, baits (sugar, ghee and biscuits) and opportunistic manual collection 

methods. Sampling was done in three different habitats viz. forest, cultivated land and 

grassland in autumn 2015 and spring 2016. We reported 79 morphospecies of ants 

belonging to 7 sub-families and 30 genera. Overall, forest was the richest habitat in terms 

of species richness while species diversity (3.278) and evenness index (0.856) were higher 

at cultivated land and maximum species abundance (3297) was found in grassland. 

Grassland showed the lowest species richness, diversity and evenness. Species richness 

(62), species diversity (3.521) and species evenness (0.853) were higher during spring 

season than in autumn while species abundance (5522) was more during the autumn. 

Among three habitats, the similarity index between forest and grassland (0.615) was the 

highest while the index between cultivated land and forest was the lowest. Camponotus 

Mayr, 1861, was the most speciose genus with 16 morphospecies while Odontoponera 

Mayr, 1862, had maximum relative abundance (14.49). Subfamily Ectatomminae Emery, 

1895 and genera Gnamptogenys Roger, 1863, Phrynoponera Wheeler, 1920, 

Centromyrmex Mayr, 1866, and Buniapone Schmidt & Shattuck, 2014 were new records 

for Nepal.  

Keywords: ACAP, Morphospecies, Myrmecofauna, Pitfall, Seasonal diversity 
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Abstract 

The effectiveness of monitoring of small mammals depends on trapping techniques and 

trap efficiency. Survey and population estimation of small mammals has been done by the 

use of different live traps all over the world. We evaluated the efficiency of the four 

different live traps (Sherman, Tube, Local and Pitfall) to sample small mammals. Traps 

were deployed in the grid patterns at elevations of 1600 m, 1800 m, 2000 m and 2200 m 

of the Chandragiri Hill. A total of 76 individuals belonging to eight species and two orders 

of non-volant small mammals were recorded in 1000 trap nights with 7.6% trap success 

and six recaptures. The highest number of individuals (N = 16) were trapped by local trap 

at 1600 m followed by the Sherman traps (N = 10) at 2200 m. The highest number of 

species (N = 6) were trapped by tube trap including 1 species of shrew and 5 species of 

rodent signifying as an efficient trap despite its small size, though needs regular 

monitoring to prevent trap deaths. Sherman trap had the overall highest trap success rate 

(2.9%) whereas pitfall trap had the least (0.5%). This study might be useful to select the 

use of appropriate traps for effective results of small mammals monitoring programs as 

well as reduction of time and economic costs. 

Keywords: Altitude, Live traps, Monitoring, Non-volant small mammals, Rodents  
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Abstract 

This study aimed to identify the diversity and distribution of birds along the habitat and 

altitudinal gradients of Panchase Protected Forest. It is located at the junction of three 

districts Kaski, Parbat and Syanja. Th study area is dominated by the plants Rackchan, 

Khasru, Uttis, Catanopsis, Schima, Paiyu and Rhododendron forest and associated pasture 

land. A total of 18 points were established along the elevation gradient at the interval of 

100m asl for point count of the birds. A total of 1052 individuals of birds belonging to 

114 species, 42 families and 19 orders. The study found that Passeriformes was the largest 

order having 59 species. The Shannon index of diversity of birds were more in forest (H 

= 4.229) followed by Wetland (H = 3.608), bush (H = 3.447) and open area (H = 2.627). 

The diversity of the birds was significantly different among the habitats (t = 3.183, p = 

0.04). Globally critically endangered bird Baer’s Pochard, endangered Grey Headed 

warbler and vulnerable Common Pochard were observed during field study. Species 

richness was recorded more in mid elevation. Panchase protected forest is the hotspot for 

the wildlife conservation and ecotourism. Hence, this study provides baseline information 

of the birds for tourists, conservationist and planners for the management of this 

biologically unique protected forest. 

Keywords: Bird conservation, Endangered, Mid-domen effect, Vulnerable, Wetland 
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Abstract 

In ecology, the study of behaviors of species is useful for assessing its biology, adaptation 

and vulnerability. Rhesus macaques (Macaca mulatta) are found in forests, in human 

dominated landscapes as well as housed in zoo. The major difference in these habitats is 

the availability of food and the types of food available. In this study, we compared the 

difference in total time budget spent on feeding and other general behaviors (locomotion, 

grooming, playing, resting and sleeping) by rhesus of captivity (Central Zoo), semi-wild 

(Pashupatinath temple area) and wild (Shivapuri-Nagarjun National Park) habitats. The 

behavior of rhesus was manually recorded through scan sampling and the behavior 

particular to age-sex-class was recorded using focal animal sampling. In this study, sub-

adult rhesus spent most amount of time on feeding followed by inactivity in all three 

habitats. However, in case of adults of semi-wild and wild highest percentage was spent 

on inactivity followed by feeding. In case of captive rhesus, of percent of total time 

feeding was followed by grooming and inactivity.  Female spent more time in feeding 

than their male counterparts except for semi-wild where male spent more time on feeding. 

Most amount of time was spent on feeding in wild habitat (39%) followed by in captivity 

(33%) and least time was spent on feeding in semi-wild habitat (32%). Captive rhesus 

spent highest time on feeding during day, in semi-wild it was morning and for wild rhesus 

it was evening. Also, the type of food consumed largely varied in different habitats. 

Keywords: Age-Sex classes, Food types, General behavior, Time budget, Visitors 
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Abstract 

Wetlands are the most productive and biologically diverse and very fragile ecosystems. 

The loss and degradation of wetlands adversely affectwater bird community.Wetland 

birds are important for ecosystem management by controlling insect populations, seed 

dispersal, pollination, and nutrient cycle. Using point count (n = 12), we explored water 

bird diversity and assessed persistent threats to the Ghodaghodi lake complex- a Ramsar 

sitein Kailalidistrict bduring summer season.A total 47 water bird species belonging to 13 

families and 7 orders were recorded. Anatidae was the most dominant family with 15 

species of birds. Among the recorded birds, 24 species were migratory and 23 species 

were residents along with three globally vulnerable species (Leptoptilos javanicus, Aythya 

ferina and Grus antigone) and four near threatened species (Threskiornis melanocephalus, 

Aythyanyroca, Vanellus duvaucelli and Anhinga melanogaster). Result revealed the 

Ghodaghodi lake complex provides the feeding and breeding ground to the wetland 

dependent birds. The integrity of lake and associated bird are threatened by siltation, 

natural succession, over harvest of natural resources, poaching, pollution due to 

agricultural runoff, etc. An integrated plan should be developed and implemented to 

maintain avian diversity and healthy wetland ecosystem in the Ghodaghodi Lake 

complex.  

Keywords: Anatidae, Biodiversity conservation, Threatened birds, Vulnerable species, 

Wetland 
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Abstract 

In Nepal, researches on small mammals are mainly conducted in unaltered habitats, located 

far from human settlements. However, forest patches in urban environments also have 

potentiality for supporting small mammals, providing them with shelter, resources and 

space for breeding. This study was aimed at exploring diversity, abundance and distribution 

of small mammals in forest patches of Kathmandu Valley. Three sites were selected for the 

study namely Ranibari Community Forest, Swayambhunath Hillock and Coronation 

Garden. Methods employed were Direct Observation, Roost Survey and Line Transect. 

Field survey was conducted in June-July, 2019. In selected sites, 250 m transect was 

established and 25 live traps (Local, Sherman and Tube) were set for capturing species. 

Trapped individuals were measured, marked and released at the site. Data were analyzed by 

using MICROSOFT EXCEL 2010, PAST and CANOCO. From a survey of 625 trap nights, 

61 individuals representing six species, three orders and four families were captured. Small 

mammal abundance was higher at Ranibari Community Forest having rich floristic 

constituent. Asian house shrew (Suncus murinus) was the most dominant species. Shannon 

Weiner diversity index revealed moderate diversity (1.26). Diversity pattern was clumped 

in study areas owing to uneven distribution of resources in natural environment. Species 

response to five environmental parameters showed significant relation in Ranibari 

Community Forest (F = 2.446, P = 0.018) and Coronation Garden (F = 2.75 P= 0.05), 

whereas it was insignificant in Swayambhunath Hillock (F = 1.60 P = 0.17). These results 

suggested that small mammals in urban forest patches were influenced by ground cover, 

distribution of resources and environmental parameters. 

Keywords: Animal handling, Baits, Environmental parameters, Trapping, Urban 
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Abstract 

Butterflies are the most diverse and taxonomically well-studied group of insects. It plays an 

important role in ecosystem as pollinators and indicator of the functional ecosystem. 

However, very limited butterfly surveys have been conducted along with altitudinal 

gradients in Nepal and none in the Panchase Protected Forest. This study was carried out to 

list out butterfly fauna and their distribution in relation with seasons in Panchase Protected 

Forest along the altitudinal ranges from 1025 m to 2517 m. Sampling was done in Pre-

monoon (late April to early May), Post-monsoon (late September) and Winter (January) 

seasons by utilizing 16 quadrates (20 m × 20 m) along the transect keeping minimum of 100 

m elevational distance between two quadrates. The species diversity, similarity and 

evenness were calculated by Shannon-Weiner index, Sorensen’s similarity index and 

Pielou's evenness index respectively. The result in altitudinal gradients revealed that there 

was a decline in species richness with increase in altitude. A total of 653 individuals 

belonging to nine families and 86 species were recorded from Panchase area. The highest 

number of species were recorded in pre-monsoon followed by post-monsoon and Winter. 

The family Nymphalidae represented highest species diversity (27 species) while Acreidae 

represented the lowest species diversity (1 species). The Shannon-Weiner diversity index 

was the highest in pre-monsoon (3.641) whereas Pielou's evenness was 0.0167. The 

diversity index of winter was 2.7 along with high evenness 0.128. The value of Sorensen’s 

similarity index was found below 0.5 in all the possible pairs of three seasons.  

Keywords: Altitudinal gradients, Butterfly fauna, Panchase, Public awareness, Seasonal 

diversity 
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Abstract 

Population cycles is one of the most remarkable characteristics of animal population 

dynamics that fundamentally affect ecosystem process. The Syue Mountain in Taiwan lies 

in between 3500 and 3800 m. In this study, insects were collected from Rhododendron 

pseudochrysanthum (RP) and Juniperus squamata (JS) via sweeping nets in bimonthly i.e., 

February, April, June, August, October, December. Insects Identification into family’s level 

based on morphospecies. This research aimed to investigate insect fauna in between 2009 

and 2019 by multivariate analysis. In 2009, altogether 5,113 individuals belonging to 9 

orders and 56 families were collected. The major group was Hemiptera (78.09%), following 

Coleoptera (7.74%), Diptera (6.395%), Collembola (4.3%) and Hymenoptera (1.88%) and 

the least were Psocodea (0.136%) and Thysanoptera (0.15%). Shannon diversity index (H) 

were in between 0.76 in October to 1.76 in August. In 2019, a total of 1,035 insects to 10 

orders and 35 families were collected. The relative proportion was Hemiptera (42.22%), 

Diptera (28.50%), Coleoptera (1.45%) Collembola (17.39%) and Hymenoptera (2.51%) 

while the least was Thysanoptera (0.86%) and Psocodea (0.12%). The Shannon diversity 

index (H) values ranges from 1.49 in August to 2.20 in October. In alpine cirque, Hemipera, 

Collembola, Hymenoptera were the dominant insect orders with stabilized populations 

while Diptera and Coleoptera were in fluctuation. The main Contributor families were 

Psyllidae, Cicadellidae, Aphididae. High Insects Biomass in June, August, October might 

be caused by Hemiptera, Diptera and Hymenoptera. Low Biomass in February was 

contributed by small size Collembola. The increased Proportion of Chironomidae, 

Entomobryidae, Isotomidae might be associated with favorable microhabitat. 

Keywords: Alpine Zone, Biodiversity, Cirque, Insect Fauna, Syue Mountain 
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Abstract 

Lepidoptera and Odonata include colorful insects with varied morphological features and 

they are found hovering mainly over forest, agricultural land, river and rivulets. Butterflies 

are scaly insects with terrestrial larval forms. Odonata have large eyes with aquatic larval 

form. The purpose of this research is to document the diversity of butterflies, dragonflies 

and damselflies along Madi River. Madi River originates from Kapuche glacial lake which 

runs through Annapurna conservation area and flows through Kaski, Lamjung and Tanahun 

districts of Gandaki province. Study was carried in June to August 2019. Pollard walk 

method was carried out in each line transect with the same effort, time and area covered. 

The checklist method is also used a flexible opportunistic method where Butterflies, 

Damselflies and Dragonflies were from breeding place and foraging areas. Of the total 67 

species recorded, 57 species were butterflies belonging to eight families and 10 species were 

dragonflies from five families. The order Nymphalidae covered more than 40% (n = 25 

species) followed by Lycaenidae nearly 20% (n = 11 species) and Pieridae 14% (n = 8 

Species). In Odonata, family Libellulidae covered 40% (n=4 Sps.), followed by 

Calopterygidea and Chlorocyphidae 20% each (two species from each family). Family 

Gomphidae and Platycnemididae also covered 10% with one species from each family.  

Keywords: Insect, Lepidoptera, Odonata, Pollard Walk, Transect 
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Abstract 

Ladybird beetles (Coleoptera: Coccinellidae:) are economically important predators of 

aphid pest species. This research aims to explore species diversity of ladybird beetles in 

Tribhuvan University premises, Kirtipur. Beetles were observed and collected for 20 

minutes from nineteen plots (each plot is about 100 m2) at an interval of fifteen days from 

May to November 2019. Sampling plots were located in agricultural land (4), grassland (7), 

forest area (6) and garden (2). Sampling was done for six months and species were 

identified. A total of 17 ladybird beetle species belonging to 11 genera, one subfamily 

(Coccinellinae) and 4 tribes (Coccinellini, Epilachni, Sticholotini and Noviini) were 

reported namely Coccinella septempunctata, C. transversalis, Cheilomenes sexmaculata, 

Coelophora bissellata, Coelophora sp., Harmonia sedecimnotata, Henosepilachna 

kathmanduensis, Hippodamia variegata, Kirro confusa, Jauravia quadrinotata, Oenopia 

kirbyi, O. mimica, O. sauzeti, O. quadripunctata, Propylea dissecta and P. luteopustulata, 

Novius sexnotatus. The Shannon diversity index of ladybird beetles was higher in the 

autumn season (H=1.54 and J=0.58) as compared to summer season (H = 0.85 and J = 0.33). 

Comparatively, ladybird beetle diversity is the highest in agricultural land (H = 1.43) 

followed by garden (H = 1.36) and forest (1.21) while the least in grassland (H = 0.94). 

Among the species reported, C. transversalis, H. sedecimnotata are only found in grassland 

while H. kathmanduensis, J. quadrinotata found only in garden, N. sexnotatus and O. 

quadripunctata are only found in agricultural land. P. luteopustulata, N.  sexnotatus, C. 

transversalis, C. bissellata, H. kathmanduensis, H. variegata, K. confusa, O. kirbyi, O. 

mimica, O. sauzeti and O. quadripunctata were reported for the first time from Kirtipur. 

Keywords: Coccinellidae, Coccinellini, Coleoptera, Noviini, Shannon index 
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Abstract 

Altitudinal gradients and seasonal variation changes the spatio-temporal patterns of insects. 

The study investigated the species composition and diversity of beetles along altitudinal 

gradients in Phulchowki hill. Beetles were collected during summer, autumn, winter and 

spring seasons from June 2018 to May 2019 using pitfall traps from five sites located at 1500 

m, 1800 m, 2100 m, 2400 m and 2700 m altitudes. A total 43 species belonging to 37 genera 

and 12 families were identified. Scarabaeidae was the most dominant family followed by 

Carabidae, Chrysomelidae, Coccinellidae, Curculionidae and Staphylinidae. Onthophagus sp. 

(30.80%) was the most abundant species. Shannon-Weiner diversity index, species richness 

and abundance were highest at 1500 m whereas diversity and species richness were highest in 

spring with peaked beetle abundance in summer. Abundance values of beetles were subjected 

to detrended correspondence analysis (DCA) to check the gradient length of the data matrix. 

Since, the length was <3 with linear response, it was concluded to perform principal 

component analysis (PCA) to analyze the distribution patterns of beetles among the altitudinal 

gradient. PCA showed the association of Carabidae family with 1500, 1800 and 2100 m 

altitude, Coccinellidae family with 1500 m and 1800 m altitudes whereas Megalopopidae 

family was observed to be associated only with 2400 m altitude. Relationship of temperature 

and humidity on the species richness and abundance of beetles were tested by generalized 

linear model (GLM). The GLM model was poisson and log link function was used. 

Temperature (z = 8.211, p <0.001) had strong influence in abundance and species richness of 

beetles.  

Keywords: Abundance, Morphospecies, Pitfall traps, Species richness, Temperature 
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Abstract 

Almost all primates experience seasonal fluctuations in the availability of key food 

sources. We studied the food of two Assamese macaques (Macaca assamensis) troops at 

Kaligandaki, Syangja and Budhigandaki Gorkha. The both study sites possesses in sub-

tropical deciduous riverine forest environment with rocky cliffs’ habitat. Seasonal food 

availability and feeding choice M. assamensis of riverine wild Assamese macaques. The 

data collected using instantaneous scan sampling and focal animal sampling. The highest 

mean time investment for mature leaf eating per year was 30.02% (S2 = 389.6, CV = 65.7) 

for Syangja troop and 29.04% (S2 = 396.9, CV = 68.6) for Siurenitar troop followed by 

fruits, young leaves and others. We recorded Kaligandaki Assamese macaques frequently 

used leaf of Albizzia chinensis and Budhigandaki troop frequently used leaf of 

Lagerstroemia parviflora as their food plant throughout the year although they ate other 

plant species and their parts available seasonally in both the research sites. Our results 

indicate that Assamese macaques of both river basins are mostly folivorous, to some 

extent frugivorous and others. We conclude that food choice and time investment on 

feeding of different plant parts may differ depending on the availability of food in the 

area. 

Keywords: Folivory, Food availability, Food choice, Protected primates, Time 

investment 
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Abstract 

Urbanization is a dominant demographic trend that results a process of major habitat loss and 

fragmentation of the various species in the world. However, few species such as the Indian 

flying fox (Pteropus giganteus) have been evolved for disturb tolerance and thrive in urban 

habitats. This study documented the diurnal behavior of Indian Flying fox at tree pteropus 

roosts Ratuwamai Plantation Project Area, Jhapa district; Salhesh Fulbari, Siraha district; and 

Yadukush temple area in Dhanusha district in the eastern Terai regionof Nepal. All roost sites 

comprises semi urban environment. We applied the concept of kids-in-the-research by 

involving kids from the local schools. Instantaneous and scan sampling methods were used 

for behavior study and a semi-structured social survey was used to assess the attitude of 

people. Results indicated no relationship between the tree species and bat roosting. In all three 

sites, among different activities, sleep or rest was the most prominent activity (65-70% of total 

time) during the day, followed by grooming (10-16%). Our finding showed that even during 

the day, frequency of occurrence of each activity was significantly different (p <0.05) from 

their occurrence at other times of the day.  Paired t-test showed that a short interaction with 

the kids can bring significant (p <0.05) change their knowledge towards species. Social 

behavior survey reflected that demographic factors (gender and education level) were 

associated with urban communities’ perception of bats. For instance, women generally had 

better knowledge of bats than men. Community awareness campaign focusing on the biology 

and ecology of bats should be conducted to make them understand why bats presence is 

beneficial to us. 

Keywords: Behavior, Perception, Pteropus giganteus, Threats, Urban landscape 
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Abstract 

The soil invertebrates are broadly categorized into micro-, meso-, and macro fauna based 

on their body sizes. They are the key player in the soil ecosystem. The present study 

includes the pre and post monsoon diversity of soil meso- and macro invertebrates in 

Champadevi and Godavari Hill. The survey was conducted in Pre-monsoon (March-May) 

and Post-monsoon (October-December) in 2019. The direct search in the plots and the 

leaf litter samples were collected from the 2 m*2 m quadrates. Study areas were chosen 

as they were enriched with different flora and fauna. Quadrate method was used along 

transect in both the study areas. At each sampling period, 5 quadrates (2 m * 2 m) were 

placed at a distance of 50 m in each plot and total of 5 plots were placed at the distance of 

200 m along the transects. A total of 1,270 individuals viz. 89 Myriopoda, 4 Isopoda, 98 

Annelida, 139 Mites, 52 Collembola, 377 Hymenoptera, 45 Molluscus, 109 Arachnida, 1 

Phasmatodae,  26 Orthoptera, 1 Mantodae, 3 Blattodea, 10 Dermaptera, 230 Coleoptera, 

69 Hemiptera  belonging to 72 families (6 Myriopoda, 1 Isopoda, 1 Annelida, 1 Mites, 2 

Collembola, 1 Hymenoptera, 7 Molluscus, 16 Spiders, 1 Phasmantodea, 4 Orthoptera, 1 

Mantodea, 1 Blattodea, 1 Dermaptera, 16 Coleoptera, 12 Hemiptera) were  identified 

using relevant published keys and Olympus Stereomicroscope. Most dominating soil 

invertebrates groups were represented by Arachnida (16 Families) and Coleoptera (16) 

and least were belong to Isopoda, Mites, Annelida, Phasmotadea, Mantodea, Dermaptera 

and Blattodea with one family. Most abundant individuals was represented by 

Hymenoptera (377 Formicidae) followed by Coleoptera (212 individuals).The diversity 

index of soil invertebrates in pre-monsoon was calculated as Godavari Hill, Hpre= 2.12 

and Champadevi Hill, Hpre= 2.46) and post monsoon as Godavari Hill, Hpost= 2.06 and 

Champadevi Hill, Hpost= 2.17. The diversity of soil invertebrates in the study areas were 

more in pre-monsoon in comparison to that of post-monsoon which is due to availability 

of moisture litter microhabitat in pre-monsoon and harsh and dry condition during posts-

monsoon. 

Keywords: Macro-fauna, Meso-fauna, Micro-fauna, Nepal, Soil ecosystem 
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Abstract 

Bees provide pollination services and play the most important roles in food security and 

environmental sustainability. This research is aimed to document the baseline data of bee 

fauna and its association with environmental parameters in Shivapuri-Nagarjun National Park. 

Sampling was done by utilizing aerial nets and pan traps in five different sites of the park: 

Shivapuri, Sundarijal, Manichud, Nagarjun and Gurje Bhanjyan. A total of 1844 individuals 

belonging to 12 genera and 34 species of bees (Shannon index=3.1) were recorded from 4 

families, viz. Andrenidae, Apidae, Halictidae and Megachilidae. Apis cerena was the most 

abundant representing 7% of the collection while Bombus breviceps was the least abundant 

species representing only 0.4% of the collection. Herein, 28 species were recorded for the first 

time from this park and nine species (Anthophora confuse, A. cingulifera, Xylocopa collaris, 

X. violacea, Megachile conjuncta, Nomia iridescens, Ceratina bryanti, C. perforatrix and C. 

dentipes) were new records for Nepal. Principal Component Analysis (PCA) marked that 

flower abundance and shrub coverage influenced bee abundance positively while elevation 

and herb coverage influenced it negatively. The niche overlap to Amegilla zonata and 

Amegilla cingulifera seemed to be closer to each other compared to Xylocopa accutipennis. 

Most importantly, the identification characters of genus followed by a dichotomous key for 

nine new species (Female) from Nepal have been documented for the first time in this paper. 

The findings of this research may be used to study the role of bee fauna in pollination of 

various flora in this park. 
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Abstract 

Human population explosion has over-pressurized natural resources resulting fish 

diversity decline in many fresh water bodies. The primary objective of the present study 

was to determine the current diversity of fishes in the Mahakali river of Nepal. Using a 

descriptive cross-sectional design, this study was conducted from October, 2019 to 

November, 2019 in the Mahakali river. Three sites of the river were sampled during the 

study period.  Fish species collection and identification was carried out following Jayaram 

(2010).  Altogether 23 fish species belonging to 4 orders, 7 families and 16 genera were 

recorded from the study area. Order Cypriniformes had the highest number of species 

(83%) followed by Siluriformes (9%), Synbranchiformes (4%) and Perciformes (4%). 

Family Cyprinidae had maximum fish diversity represented by 15 species. Similarly, 

family Balitoridae and Sisoridae represented each by 2 species, while families 

Parapsilorhynchidae, Cobitidae, Mastacembelidae and Channidae accounted each by1 

species. Fish diversity was higher in the middle reaches of the river than lower and upper 

reaches. The river still harbored good diversity of fishes (Shannon diversity index, H= 

2.587) but the diversity is in decreasing pattern. The fish fauna of the river are at the risk 

of being threatened due to over exploitation, so the public awareness regarding the 

sustainable use of fish resources is urgently needed to the local people of the river basin 

to conserve fish diversity. 

Keywords: Cypriniformes, Fresh water, Perciformes, Siluriformes, Synbranchiformes. 
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Abstract 

The study was carried out in Elephant Breeding Center, Khorsor, Chitwan, Nepal with 

aiming to analyze the foraging behavior and feeding preference of captive elephants 

during day time. Data were collected by using focal sampling and key informant 

interviews with caretakers. For the behaviour study, we chose an adult elephant named 

Himanikali and a calf named Gopalprasad.  Activities along with feeding behavior such 

as resting, locomotion, playful, interaction with visitors were recorded. Elephants were 

chained during morning and evening time and taken for grazing in the nearby grassland 

during mid-day. Feeding behavior was controlled during the confinement period, but free 

during grazing period. They feed about 12 species of palatable plants during the grazing 

period.  Feeding/browsing was the most dominant activity during both grazing and 

confinement periods. They spent 86.75% of the time for grazing or browsing during 

grazing period whereas 61.73% of the total time of confinement period was spend for 

feeding. During the grazing period, calf spend most of its time for playing and moving 

around its mother, only 4.05% of total time was used for breast feeding and 4.35% time 

for resting. The feeding behavior of the elephant is changed seasonally due to the 

availability of the palatable plants species in their feeding ground. This research could not 

cover the seasonal feeding biology of the elephants. Hence, further overall feeding 

biology is necessary for the preparation of systematic feeding management strategies. 
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Abstract 

The Himalayan red panda (Ailurus fulgens) an endemic to the Eastern - Himalayan broad-

leaved conifer forest, is threatened by habitat degradation, illegal trade, and developmental 

activities. We assessed relative abundance and habitat characteristics of the red panda in 

community forests in the Ilam district in Panchthar-Ilam-Taplejung Corridor, a large area of 

prime red panda habitat outside of the protected areas Nepal. Altitudinal line intercept and ten 

tree-plotless methods was used in four community forests: Sigadevi, Chitre-Hile, Chhipchhipe 

and Kalikhopdadehli. A total of 23 transects were established in 92 systematic plots consisting 

of 41 panda-sign plots. Our study confirmed red pandas in all four community forests, and the 

fecal pellets were detected between 2,200 and 2,700 meters, with the highest abundance was 

from 2,500m–2,599m. Using a generalized linear model, we determined that bamboo density, 

proximity to water, altitude, canopy cover, and slope were significant to the Himalayan red 

panda occurrence. The Himalayan red pandas preferred an altitude from 2,400m-2,500m with 

a moderate slope, proximity to water sources and sparse bamboo cover. The Himalayan red 

panda primarily used large horizontal tree branches as defecation sites (78.12%) followed by 

the forest ground (15.62%) and rocks (6.25%). Lithocarpus pachyphylla (IVI = 45.05), 

Symplocus theifolia (IVI = 37.19), Symplocus pyrifolia (IVI =20.99), Quercus lamellose (IVI 

= 19.25), and Magnolis campbellii (IVI = 17.25) were the dominant tree species, and 

Arundinaria maling, Daphne bholua, Viburnum erubescens, Eupatorium adenophorum were 

the dominant shrubs and Pteris sp., Elatostema sessile, Rubus sp., Viota sp. were the dominant 

herbs.  
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Abstract 

The Asian wild elephant (Elephas maximus), hereafter elephant, is globally endangered due 

to habitat loss and fragmentation. We conducted this research to evaluate forage availability 

and to predict habitat suitability (and use) of elephants in Parsa-Bagmati Corridor (PBC), 

central Nepal. We collected vegetation data by employing circular sample plots, identified 

elephant food plants by performing micro-histological analysis of opportunistically collected 

dung samples and predicted probability of elephant occurrence using MaxEnt software. We 

recorded a total of 119 species of vegetation (52 trees, 39 shrubs, 11 climbers and 17 herbs) 

in PBC of which 46 species (21 trees, 17 grasses, 4 shrubs, 2 climbers and 2 unknown) were 

identified in elephant dungs. Our results show that elephant is a mixed feeder with a strong 

affinity towards browse plant species. The highest proportion of elephant diet consisted of 

grasses (46.05%) followed by trees (27.28%), climbers (12.54%) and shrubs (6.57%). We 

identified 664.435 km2 (59.28% of the total study area of 1120 km2) as potential suitable 

habitat for elephants in PBC. Density and Shannon diversity of vegetation (trees, shrubs and 

herbs) did not show any significant (p >0.05) difference in elephant presence meaning food is 

not a limiting factor for their occurrence in PBC. We recommend habitat protection within 

PBC to maintain the traditional routes of elephant movement in central Nepal. 
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Abstract 

Pangolins (Genus: Manis) are EDGE (Evolutionary Distinct and Globally Endangered) 

species having burrowing nature. Despite having great ecological role, few studies have 

been done related to its distribution at Tarai in Chitwan District. This study was carried 

out in five community forests aiming to explore the current distributional status of 

pangolins. Purposive sampling method was used to assess the habitat preference of 

pangolins and burrows were used as the indirect signs to evaluate its presence. Burrows 

were recorded only in three community forests: Amritdharapani, Ajingare and Kalika. 

Total thirty-nine burrows were observed at an altitudinal range of 301 to 413 m asl. 

56.41% of the burrows were recorded in North-west aspect. 74.36% were recorded with 

canopy cover between 51–75%. 56.41% were encountered from area having gentle slope 

between 15–20º. 60% of the burrows were found in the acidic soils.  Red colored soil was 

found to be much preferred by pangolins for making burrows. More burrows were 

recorded in the area with less human disturbance (i.e. between 1500 to 1700 m), easily 

accessible area from water source i.e. less than 300 m and food source (less than 20 m). 

The most significant factors affecting the burrow distribution were distance to settlement, 

distance to road, soil pH and canopy coverage as depicted by the PCA plot. The lack of 

pangolin signs from other community forests suggests the need of immediate action for 

its conservation. 

Keywords: Burrow, Conservation, Habitat Preference, Human disturbance, Water 

sources 



First National Conference on Zoology 

84 

 

Acoustic survey and diet analysis of bats involving citizen 

scientists in Manasalu Conservation Area, Nepal 

Babita Gurung* and Nanda Bahadur Singh 

Central Department of Zoology, Kirtipur, Kathamandu, Nepal 

*Email: babitagurung2050@gmail.com 

 

Abstract 

Bats are nocturnal mammal of order Chiroptera having sustainable flight like birds.  Study 

in Acoustic survey and Diet analysis of bats involving citizen scientists in Manaslu 

Conservation Area (MCA) was conducted in Northern part of Gorkha District with the 

help of citizen scientists. Citizen scientists had been selected from local people and trained 

them and took as volunteer partners to work with our research team during the field time 

and after field time they help to facilitate knowledge and inspire for long term 

conservation of bat species. The main objectives of the research were: to indentify 

diversity of bats by direct capturing (Mist-netting) method, to record, analyze and identify 

the diversity of bats species by acoustic call analysis and to analyze diet from the collected 

guano of bat species in MCA. Acoustic call analysis and direct capturing were two 

fundamental methods for the study. Calls could be highly reliable taxonomic features, 

especially for bats. In MCA, any scientific study on bat has not been carried out yet. 

Survey resulted that seven species of bats were captured by direct capturing method and 

additional four bats were recorded by acoustic call analysis method. Altogether eleven 

species of bats have been identified. Among eleven species Rhinolophus Spp. was most 

abundantly recorded during research period.  Diet analysis identified nine insect orders as 

prey insects of bats. Among nine insects order, insectivorous bats consumed mostly the 

insects belonging to the order Lepidoptera and Coleoptera as compared to others insect’s 

orders.  
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Abstract 

The study was carried out for six months, June/July (early monsoon), August/September 

(late monsoon) and October/November (early winter) 2017 in six point stations to assess 

the seasonal diversity and anthropogenic impacts on avifauna in Jamunkhadi area of 

Kankai Municipality, Jhapa. A total of 84 species of birds from 13 orders and 40 families 

were recorded of which 70 were residential and 14 were seasonal visitors. Order 

Passeriformes was dominating consisting of 40 species among the different orders. Family 

Ardeidae contributed for highest number of species (six) whereas family Sturnidae 

contributed for highest number of individuals (403) observed. Highest number of species 

were observed during early winter season (66). Change in the individuals and species of 

birds was not related to seasons among the point stations (F = 2.29, df = 2, 15, P ≤ 0.005). 

Shannon Wiener diversity index showed early winter season (H=3.61) was more diverse 

than other seasons. Evenness index showed birds were evenly distributed in early winter 

season (E = 0.86), than in early monsoon (E = 0.85) and late monsoon (E = 0.83).Point 

station four was found to be more diverse (H = 3.25) and birds were evenly distributed in 

the station four (E = 0.86) than in other point stations. Sorenson similarity index indicated 

similarity in birds community between early and late monsoon (SSI=82%) than among 

the other seasons. Habitat degradation and fragmentation, overgrazing, modification of 

wetlands into farmland and settlement areas, use of chemical fertilizers and insecticides 

in farmland, electro fishing and hunting of birds were major threats to the avian 

community. 

Keywords: Avian diversity, Hunting, Season, Threats, Wetland 
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Abstract 

The snow leopard is one of the most endangered large mammals. Its population, already 

low, is declining, most likely due to the consequences of human activity, including a 

reduction in the size and number of suitable habitats. With climate change, habitat loss 

may escalate, because of an upward shift in the tree line and concomitant loss of the alpine 

zone, where the snow leopard lives. Migration between suitable areas, therefore, is 

important because a decline in abundance in these areas may result in inbreeding, 

fragmentation of populations, reduction in genetic variation due to habitat fragmentation, 

loss of connectivity, bottlenecks or genetic drift. Here we use our data collected in Nepal 

to determine the areas suitable for snow leopards, by using habitat suitability maps, and 

describe the genetic structure of the snow leopard within and between these areas. We 

also determine the influence of landscape features on the genetic structure of its 

populations and reveal corridors connecting suitable areas. We conclude that it is 

necessary to protect these natural corridors to maintain the possibility of snow leopards' 

migration between suitable areas, which will enable gene flow between the diminishing 

populations and thus maintain a viable metapopulation of snow leopards. 

Keywords: Conservation genetics, Connectivity, Dispersal, Landscape genetics, Snow 

leopard 
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Abstract  

The wolves are top but data deficient predator of the Trans-Himalaya region. Diet 

information is important for understanding a predator's ecology, potential competition 

with other carnivores, impact on prey populations, and initiating any conservation 

measures. We examined the characteristics of scats and diet composition of Wolves in the 

Limi valley of Humla, Nepal. Scat samples were collected by line transects method and 

opportunistic survey. Diets were determined by micro-histological analysis of hair 

remains in sixty scats collected elevations between 4600 masl and 4799 masl. The scats 

were characterized by 20gm to 80gm in weights, 5cm to 12cm in lengths and 2.5 cm- 4cm 

in diameter. A minimum of 10 taxa including wild ungulates, small mammals and 

livestock were consumed by the Wolf during study period. Kiang (Equus kiang) and 

Tibetan Argal (Ovis ammon) were recorded first time in diets of wolves. The Blue Sheep 

(Pseudois nayur) was the main prey species (42 %, frequency of occurrence) followed by 

Himalayan Marmot (Marmota himalayensis) (19%), Horse (Equus ferus) (17.3%) and 

remaining others. In term of biomass consumption, Horse was the dominant prey. Like 

elsewhere, in Limi valley, the large ungulates contributed higher proportion in the diet 

compositions of wolves. The domestic animals in the diet of Wolves supports that fact 

that an intense Wolf-human conflicts. To understand entire food spectrum, a detail study 

cover whole year is suggested.   

Keywords:  Frequency of occurrence, Line transect, Micro-histological analysis, 

Opportunistic survey, Scats 
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Abstract 

Amphibians are considered the most threatened group of vertebrates on the planet. Many 

of them are still undescribed from different geographical locations. As a result, 

amphibians have the highest rate of new species discoveries than other vertebrates. This 

is especially true for Nepal which supports a high unrecognized amphibian diversity but 

information about them is generally derived from relatively old studies based on the 

species discovered earlier from neighbor countries like India and Tibet in China. 

Moreover, amphibian inventories by the past researchers primarily used phenotypic 

characters as the basis for species identification. However, small−bodied, and 

highlycryptic frogs are extremely difficult to diagnose using only morphological 

information. For the very first time, this study used molecular and morphological 

information of amphibians to ascertain their taxonomic position from Nepal.This study 

used the DNA barcoding (16S rDNA sequences) and estimated the diversity of 

amphibians from Nepal Himalayas. A total of 38 putative species amphibians were 

detected, several of which represent potentially undescribed species. Furthermore, four 

species (Euphlyctiskalasgramensis, Minervaryaorissaensis, Hylaranaleptoglossa and 

Microhylanilphamarensis) were recorded for the first time in Nepal. This study highlights 

the importance of integrative taxonomic approaches and helps to resolve the current 

taxonomic uncertainties of Nepalese amphibians. 

Keywords: Amphibians, Molecular, Morphology, Nepal, Taxonomy 
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Abstract 

Despite being taxonomically carnivore, the red panda Ailurus fulgens is herbivorous. The 

diet choices of any species are based on their biology and availability of resources. This 

study aimed to assess the diet composition, niche breadth and preference of food plants of 

red panda in Panchthar, Nepal. In 2018, using altitudinal line intercept and quadrate methods 

reference plants and fecal matters were sampled. Micro-histological technique was used to 

prepare micro-photographs of reference food plants and fecal matters. Diet composition was 

expressed in percentage of occurrence, Levin’s niche breadth was used to understand 

feeding strategy and availability and use of different plants were compared to determine the 

food preference. The result showed that Panda’s diet composed of 10 plant species of seven 

families; Arundinaria maling (49.33%), Arundinaria aristata (39.83%), Sorbus cuspidata 

(2.17%), Schefflera impressa (0.33%), Acer caudatum (0.67%), Vitex heterophylla (0.5%), 

Litsea salicifolia (0.33%), Litsea khasyana (0.17%), Rhododendron spp (0.5%) and Rubus 

sp (0.84%). Niche breadth of Panda was found to be 0.0706, indicating high selectiveness 

in forage. Among the seven consumed trees, Sorbus cuspidata and Acer caudatum were the 

most preferred ones. Among two shrubs, Arundinaria maling was highly consumed whose 

availability frequency in the area was 59.15% and contribution in diet was 55.24%. Only 

one herb, Rubus sp was found to be consumed. Similar studies should be conducted to 

explore the species’ diet composition and preference on the basis of nutritional composition 

and their niche overlap as well as degree of competition with other species. 

Keywords: Carnivores, Diet, Herbivory, Microhistology, Levin’s niche breadth 
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Abstract 

Red panda is endemic to high mountains of Eastern Himalayas and South western China. 

Understanding spatial distribution and habitat use is important for species conservation 

planning. We used sign surveys covering 22,454 km2 of potential red panda habitat along 

the mid hills of Nepal. To estimate red panda distribution using an occupancy framework, 

we walked along 446 sampled grid cells in summer season of 2016. We used single 

species- single season models to make inferences regarding covariates influencing 

occupancy and detection. We found covariates such as elevation and bamboo distribution 

influenced spatial distribution patterns. We found red panda site occupancy (sampled grid 

cells) and landscape occupancy (potential habitat) Ψ̂ (SE)to be around 0.46 (0.05) and 

0.36 (0.01) respectively. Overall results show the potential habitat of red panda distributed 

around the mid hills with a large coverage in the western mid hills region of Nepal. The 

information on their spatial distribution pattern is expected to aid in species conservation 

planning. Our estimates on occupancy provides a baseline and gives an opportunity to 

detect changes in occupancy over time which has been rarely tested in large spatial scales 

for red panda. Role of local citizen scientist has been crucial in the present survey for 

collection of required information from their surroundings. 

Keywords: Himalaya, Mountains, Occupancy, Red panda, Spatial distribution 
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Abstract 

Infrastructure development is much-needed efforts for the country’s economic and social 

prosperity. However, linear infrastructure projects like roads, canals, firebreaks, 

transmission lines, especially in and around the protected areas of Nepal, could be 

disturbing the wildlife on various ways including, leading to habitat loss and 

fragmentation, animal injury and mortality, and behavioral change. We investigated 

impacts caused by the existing road networks and predicted the future effects of various 

ground transportation projects, on tiger numbers, population viability through time and 

space, using empirically informed, spatially-explicit computer model in Chitwan National 

Park (CNP) of Terai, Central Nepal. We deployed a total of 63 cameras at three existing 

road sites of heavy, moderate and in the fire-line of the park core area with minimal 

vehicle movement, and collected data over a total of 2888 trap nights.  Camera traps were 

installed 2 km along the edge of road, each of 500 m apart, and 3.5 km into the forest from 

the road. We observed that tigers are avoiding the larger road with heavy vehicle 

movement compared to the smaller road with minimal vehicle movement. The computer 

simulation model predicted that upgrading and expansion of roads in and around the park 

significantly decrease tiger populations (7.5–24%) in ten years period of time. 

Environmental measures should be considered while upgrading and expanding the road 

networks in and around CNP. 

Keywords: Development, Habitat fragmentation, Roads, Tiger, Transportation 
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Abstract 

Sika deer is native to East Asian countries including China, Japan, Russia, and South 

Korea. Because of the illegal hunting its population was extirpated in South Korea. 

However, it was restored for commercial farming purpose and illegally released in wild 

leading to the establishment of alien population in South Korea, including Jeju Island. 

Being an elusive species, we studied its social organization and activity pattern using 

camera trap method in nine different locations of Jeju Island. Altogether, 278 trap events 

were recorded among the 3,162 trap nights within a year. The mean group size (MGS) 

was 3.72 within a year, at which, MGS of winter, spring, summer, and autumn were 3.36, 

3.11, 3.86, and 4.51, respectively.  The MGS was significantly among the seasons 

(ANOVA, F = 3.15, d.f. = 3, P < 0.05). During this study, we noted 105 individuals in18 

male groups (MGS= 5.15), 84 individuals in 12 female groups (MGS= 3.65), and 141 

animals in 22 mixed groups (MGS=5.20). Solitary individuals were noted during the 

birthing seasons particularly in spring season and the rutting season in early winter. 

Activity pattern (number of photographed deer per hour) of sika deer shows bimodal 

peaks corresponding to dawn and dusk. This study provides detailed seasonality on the 

social organization and activity patterns of Sika deer under natural conditions. 

Keywords: Activity pattern, Bimodal peaks, Camera trap, Mean group size, Seasons 
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Abstract 

Biodiversity is being threatened at an increased rate as a result of road and other 

infrastructure development. Understanding how roads affect on the connectivity and 

habitat use of wildlife populations is an important challenge. Mortality due to wildlife- 

vehicle collisions and road avoidance behavior in animals may fragment populations. We 

assessed the roadkill and habitat avoidance of mammal in the Barandabhar Corridor 

Forest, Chitwan during February- May 2018. Results revealed that Spotted deer was most 

frequently killed species followed by Wild boar, Jungle cat, Common Mongoose, etc. 

Estimated road kill index was 0.018 per kilometer and road mortality was positively 

correlated (r=0.64) with traffic intensity. The interspecific difference of mortality could 

be implied that habitat use preferences and life-history strategies of species. The road 

avoidance behavior was evaluated by surveying animal and their signs on either side of 

the road. Mean sign of the mammal declined with their proximity to road significantly 

both on the north (χ2 = 8.55, df = 3, p = 0.035) and on south (χ2 = 8.5383, df = 3, p = 

0.036) of the road. Our results show the importance of minimizing infrastructure 

development for wildlife conservation in forested areas. In addition, an approach 

integrated planning of development incorporating conservation concern, especially in 

areas where development projects coincide with critical habitats.  

Keywords: Avoidance behavior, Biodiversity, Critical habitat, Road kill index, Wildlife 

vehicle- collision 
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Abstract 

This study was carried for the comparative study on habitat preferences of Lutrogale 

perspicillata (smooth coated otter) in lower Babai and Geruwa River within Bardia 

National Park during April-May 2019. Trail transect of 20 km each along the bank of two 

rivers (Geruwa River and Babai River) was carried to explore the sign observation and 

direct encounter of otter. Otter’s signs such as pugmarks, spraints, holts and visual 

encounter was recorded with the GPS location. Total morphological and hydrological 

parameters of both the rivers recorded at each site were width of river (m), average depth 

of river (m), water current (rapid, run flow, still), riverbed substrate (rock, boulder, 

cobbles, pebbles, gravels, sand, mud, grass), escape distance (m), prevailing vegetation 

cover along the riverbank, presence of meandering channels and wood debris along the 

riverbank. Habitat preferences of otter were significantly different in two rivers based on 

river width, river depth, escape distance, boulder, cobbles, pebbles, sand, mud and grass 

in both the river sites. It is believed that these site features are important in facilitating 

grooming and are prominent territorial markers. The study pointed out that the sign 

distributions of otter were more in Geruwa River than in Babai River indicating more 

suitable habitat characteristics in the former river. This study has categorized the preferred 

habitat of otters, which is of importance to conservation. 

Keywords: Bardia National Park, Habitat, Hydromorphology, Sign distribution 
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Abstract 

Wildlife throughout the worlds is depleted by many factors and illegal trade plays an 

important role in driving species to extinction. Although Nepal has a number of 

legislations relevant in combating wildlife crime, but there are several challenges faced 

by enforcement authorities in controlling the illegal trade.  The key player in addressing 

wildlife seizure, reducing poaching and protecting wildlife is the government agencies. 

Although Nepal has a number of legislations relevant in combating wildlife crime, but 

there are several challenges faced by enforcement authorities. In order to control wildlife 

crime, effective enforcement of laws needs to be implemented by the government 

agencies with the supports from INGOs, NGOs, civil societies and media. The wildlife 

Conservation Nepal provides intelligence to the enforcement agencies. The difficult part 

is penetrating in the wildlife crime nexus group. There are many challenges in monitoring 

wildlife trafficking. Technology plays a critical role in selling wildlife products as 

middlemen and poachers use digital technology to sell their product. Over 235 different 

trophies have been seized by the enforcement agencies with the help of the WCN. This 

paper provides case studies about the seizure of trades and the arrest of the key notorious 

poachers.  

Keywords: Conservation challenges, INGOs, Illegal trade, Technology, Wildlife crime 
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Abstract 

Bat research in Nepal has been maturing through the contribution of native researchers 

after 2000s. Bat fauna were surveyed from eastern, central and western part of the country 

through various projects. Bats survey at Kanchenjunga Singalila complex of eastern 

Nepal, Kathmandu and Pokhara valley of central Nepal and Budhigandaki canyon in the 

west are significant. New records of the species in particular locality has been claimed 

frequently, however the taxonomic part is yet to explore. These studies are showcase for 

conservation concern for bats. Bushmeat consumption of fruit bats like Rousettus 

leschenaultii bats, habitat collapse like tree roosts of Pteropus giganteus, habitat 

disturbance especially caves and sporadic trees are strongly evidenced. Religious 

activities, touristic activities and most importantly lack of peoples' awareness are major 

threats to the bat fauna in Nepal. Conservation activities performed in a decade has 

showed positive impact in both public and government sector. Bat friendly cave 

management master plan in Pokhara is an example of conservation impact. Bats require 

more systematic study in both ecological and taxonomical context to understand their 

accurate ecosystem services at mountain environment.  

Keywords: Bushmeat, Caves, Chiroptera, Ecotourism, Myotis csorbai, Pteropus 
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Abstract 

Barking deer (Muntiacus vaginalis), a small forest ruminant, is listed as a vulnerable species 

in National Red List Database of Nepal due to its decreasing population. Studies on food 

habit of Barking deer are limited and is essential to understand the resource-use of the species 

especially on the resource scarce dry season. This study was conducted to find out the 

different plant species and their relative occurrence in the Barking deer diet in Bardia 

National Park, Nepal, by microhistological analysis of fecal pellets. A total of 60 pellet 

samples and 104 reference plant species were collected during summer season in 2012 by 

using systematic line transect method. A total of 1800 photographs of plant fragments from 

the pellet samples were analyzed to determine the diet composition. Barking deer consumed 

44 plant species in which 32 species belonging to browse, 6 species to forbs and 6 other 

species to grass respectively. Between the category level the browse species contributed the 

largest proportion (56.84%) of the overall diet followed by forbs (13.34%) and grasses 

(11.16%). Barking deer adopted browser strategy as browse species represented 84% of the 

overall plant fragments identified. Niche breadth of the food plants was found to be 0.67 

indicating its generalist nature of feeding, consuming large number of species.Researches on 

seasonal diet along with other herbivorous competitors are recommended. 
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Abstract 

The wild population of White-rumped vulture Gyps bengalensis (WRV) drastically decreased 

throughout its distribution range at the end of the twentieth century. The quantitative data on 

the rate and scale of WRV population changes and breeding success are little known in Nepal. 

The long-term colony monitoring provides such data therefore we monitored 23 WRV 

colonies by using direct observation method in west Nepal for eighteen years from 2002 to 

2020. The maximum observed and estimated population sizes of WRV were 146 and 172 in 

the breeding season of 2007/08 whereas the lowest population (n =69) was noticed and 

estimated (n = 77) in 2019/2020. The highest number of occupied (n = 93), active (n = 61) 

and productive nests (n = 45) was observed during the breeding season of 2007/08 whereas 

the number of occupied (n = 43), active (n = 29) and productive nests (n = 22) was found 

during 2019/2020. The annual rate of observed maximum and estimated population declined 

was 2.93% and 3.07%, respectively in west Nepal during the same study period. In addition, 

occupied, active and productive nests also decreased by 53.76%, 52.46% and 51.11% in the 

same period. From this study, it was found that WRV nest colonies had declined by 82.61% 

due to diclofenac, habitat destruction, food shortage, chick collection, breeding failure and 

human persecution. The establishment of vulture restaurants, captive breeding and release 

centers, and public awareness raising activities seem important to conserve WRV from its 

extinction. 

Keywords: Breeding success, Critically endangered, Diclofenac, Population decline, 

Vulture colony 



Biodiversity in a Changing World 

99 

 

Conservation of the fishing cat in human-dominated landscapes 

of the Nepalese Tarai: Conflict into co-existence 

Sagar Dahal1*, Ram C. Kandel2, Badri V. Dahal2, Kaustuv R. Neupane3, Swechhya 

Shrestha1, Dipendra Adhikari1, Khadga Basnet4, Shant R. Jnawali5, Netra S. 

Sapkota6, Hem S. Baral7, Suchita Shrestha3, Baburam Lamichhane8, Rama 

Mishra9, Ram K. Neupane10, Joel Heinen11 and James G. Sanderson12,13 
1Small Mammals Conservation and Research Foundation; 2Department of National Parks 

and Wildlife Conservation; 3South Asia Institute of Advanced Studies; 4Central Department 

of Zoology, Tribhuvan University, 5WWF Nepal, Hariyo Ban Program; 6Agency for 

International Development, US Embassy; 7Zoological Society of London Nepal Chapter; 
8National Trust for Nature Conservation; 9Wildlife Conservation Association Nepal; 10Nepal 

Agriculture Research Council; 11Department of Earth System Science, Florida International 

University; 12Small Wild Cat Conservation Foundation; 13Global Wildlife Conservation; 

*Email: sagardahalinktm@gmail.com 

 

Abstract 

This paper highlights major conservation issues of Fishing cats and recommends 

conservation measures to ensure its long-term survival in human-dominated landscapes 

of lowland known as Tarai in Nepal based on insights gained from five years of research 

in different districts of Nepal. The Fishing cat is globally-vulnerable and nationally-

endangered species. Within Nepal, Fishing cats were reported only from the protected 

areas (PAs) of Tarai in the past, but recent surveys confirmed presence outside PAs in 

human-dominated landscapes, mainly in fish farming areas, where several anthropogenic 

threats like retaliatory killing, poisoning of water, attacks from fish ponds watch dogs, 

bush meat consumption, fur trade, road kill, recreational killing, over fishing, habitat 

alteration and destruction, water pollution and may impact the survival of this elusive 

small cat. Similarly, human induced climate change has a global impact and may be 

destroying the wetlands habitats that are essential for the survival of the Fishing cat. The 

Fishing cat is not included on the list of protected mammals in Nepal’s National Parks 

and Wildlife Conservation Act (NPWA1973) and hence the species is susceptible to 

threats due to the lack of strict protection from the government. Conservation of the 

Fishing cat should also be considered while promoting fisheries in its potential range 

across the Tarai. National and local government should formulate stringent policies for 

the conservation of Fishing cat in general and also outside PAs.  

Keywords: Conservation policy interface, Semi-aquatic mammal, Small cats, Water pollution 
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Abstract 

The four-horned antelope (Tetracerus quadricornis), endemic to India and Nepal is one 

of the least studied species. Habitat Preference of four-horned antelope in core zone of 

Banke National Park was carried during summer season in May 2018. The core zone of 

BaNP was classified into 6 major categories namely grasses/bushes, mixed forest, sal 

forest, exposed surface and water bodies. A grid of 2 km × 2 km was overlaid on the 

classified map of BaNP core zone. Of those grids, 25% of grids were selected randomly 

using random numbers so that every land cover/habitat types were included. By taking 

one transects of length 2 km in each selected grid line transect sampling was performed. 

The habitat preference was examined by recording visual encounter and signs (pellets and 

foot marks) of four-horned antelope through the line transect method. A chi-square test 

for goodness of fit was used to test whether the use of different habitats was statistically 

significant or not by using R core team 2016. The result showed that Hill forest (HP= 29.8 

%) was most preferred habitat. The use of Grasses/Bushes (χ2 = 0.1, df = 1, p > 0.05), 

Mix forest (χ2 = 0.2, df = 1, p-value > 0.05), Sal forest (χ2= 0.05, df = 1, p-value > 0.05), 

Hill forest (χ2= 0, df = 1, p-value > 0.05) were not significant. why hill forest was 

preferred, could be interpreted in one sentence 

Keywords: Chousinga, Hill forest, Hoof-marks, Pellets, Transect sampling 
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Abstract 

Bats roosting in caves are a challenge for managers because of their conservation needs 

and potential to disturb cave ecosystems due to tourism activities. An understanding of 

roost selection by bats in caves is important for effective management of cave ecosystems 

and bat species. But this pattern of study is lacking in the Nepal. We assessed factors 

affecting on the roost site selection and diets of Rousettus bat in Bhimad area, Tanahun 

during 2018. High resolution photographs were taken to estimate population size, and 

physical factors; height of roosts and distance of roost sites from the cave entrance were 

measured. Fecal matters of Rousettus bats were collected in plastic sheets of 1-1m size 

placed randomly inside the cave and fecal content were identified using reference 

potential food items collected from surrounding area. Four caves with roosting sites were 

located in Bhimad area, bat population was moderately correlated (r=0.55) with height of 

roosting refugia, but weakly correlated (r=0.44) with distance of roosting refugia from 

cave entrance. Thirty-three species of plants belonging to 20 families were collected as 

potential diets of Rousettus bat. Among them, 11 species of fruiting plant species 

including both cultivated (25%) and wild (75%) were identified in the fecal matter of 

Rousettus. We suggest development of the management strategies that may be 

implemented to ensure ecosystem health of the cave and preserve natural sites while 

protecting bats.  

Keywords: Chiropteran, Fecal matter, Mammals, Potential food, Roosting sites 
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Abstract 

Elephant population is dwindling at an alarming rate due to habitat shrinkage, population 

fragmentation and illegal hunting. Recently, different stressors that are believed to induce 

stress in animals have captured the attention of the conservationists. In this study, we 

surveyed captive elephants, sorted them in different categories and collected the fecal 

sample from the elephants with peculiar features. Glucocorticoid (GC) hormone 

metabolite was extracted through wet-weight solvent extraction method using 80% 

methanol. Enzyme Immunoassay (EIA) was done to assess the concentration of GC 

metabolite in the fecal sample using antibody 11-oxoetiocholanolone-17-CMO: BSA 

raised against 11-oxoetiocholanolone and comparative study was carried out. From the 

EIA, it was found that the GC hormone production in response to different stressors was 

independent of sex and age. The hormonal response mainly depended on the disease and 

deformities. In our study, the GC level exhibited by the pregnant elephants was not 

significant from that by the normal females, but it increased significantly postpartum. The 

individuals with chronic diseases and deformities showed significantly higher GC levels 

than normal ones. The hormonal level shown by the elephants of Chitwan was found to 

be higher than that of Parsa. The government owned elephants showed higher hormonal 

level than the private elephants in our study. Also, the wild elephants showed average 

hormonal level of 0.613426 ng/g feces which is very low as compared to that of the 

domestic ones. Hence, establishing a correlation between different stressors and stress 

hormone, might help the concerned to formulate policies to better manage the captive 

elephant population.   
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Abstract 

Turtles are one of the most threatened vertebrates in the world and 41.6% of all 356 

recognized modern species are threatened. In Nepal out of 16 species, 10 species i.e. 

62.5% are globally threatened. Nepal´s turtle fauna is restricted to the climatic conditions 

of Tarai lowlands and since two decades the dramatic decline of turtle fauna and their 

habitats can be observed. The government of Nepal is primarily focused on conservation 

of larger mammals with an exception of gharials. Prior 1997 neither government nor non-

government organizations have worked for conservation of turtles in Nepal. An extensive 

field studies was carried out by various researchers for almost a decade and the most 

comprehensive basic literature on herpetofauna of Nepal was published by Arco-Nepal in 

2002. During the field studies it was also discovered that turtles are in a critical state and 

as such the urgency for its conservation was forwarded in 1998. For the protection of 

turtles, mainly four aspects i.e. scientific knowledge, education, public awareness and 

conservation are considered. The species level conservation approach has been 

successfully implemented in Chitwan National Park (CNP) and Bardia National Park in 

the early 2000s. Here the adult pair of threatened turtles is brought at the centre and their 

breeding has been carried out. After successful breeding of Critically Endangered 

Elongated Tortoises at CNP, the sub-adults have been released at its natural habitat 

through a soft release method. Recently in 2012 this approach was also realized at the 

community level at Martyrs Memorial Park, Jhapa. 
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Abstract 

The response of altitudinal treelines is considered a reliable indicator of the effects of 

rapidly changing climate. Demographic responses including stand age structure and 

regeneration potential of tree species in treeline indicate treeline dynamics, and tree ring 

records of these forests show the growth limiting climatic processes. To find out how 

treeline trees respond to changing climate, we studied different tree species (Abies 

spectabilis, Betula utilis, Abies georgei, Larix potaninii) in Trans-Himalayan zone, Nepal 

and Hengduan mountain, China. We reconstructed the age structure of the tree by 

counting the yearly formed rings in cross-section of stem, and also by terminal buds count 

for seedlings and saplings. Limiting climatic factors for tree growth were identified by 

most closely linked periods of low and high growth in alpine treeline ecotone and 

proximity of timberline forest. We found that treeline to be moisture sensitive in trans-

Himalayan zone Nepal, and temperature sensitive in Hengduan zone, China. We found 

site specific rates of upward shifting of treeline in different regions. We concluded that 

treeline dynamics is driven mainly by temperature and moisture, and is also highly 

sensitive to modifying factors such as microhabitat conditions despite climatic suitability. 

The changes in tree distribution have influenced population and habitats of wildlife, their 

migration routes as well as reproductive performance. Moreover, shrinkage of pastureland 

and mountaintop extinction of species is immediately identified as the most recent impact 

of shifting treeline in high mountains. Closer examination of environmental factors and 

impact of vegetation changes at the upper range edge of montane forest are highly critical 

in understanding the status of montane biodiversity.   

Keywords: Climate change, Himalaya, Montane biodiversity, Regeneration, Tree ring 
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Abstract 

Understanding land cover and land use changes is important in planning, managing and 

monitoring natural resources in the protected areas. Koshi Tappu Wildlife Reserve in 

eastern lowland Nepal has a dynamic wetland complex that undergoes rapid changes 

because of climatic processes and anthropogenic activities. In this study, we analyzed time 

series land cover of the Koshi Tappu Wildlife Reserve over the last 20 years using 

multispectral satellite data obtained from landsat images of 1998, 2008 and 2018. Using 

supervised maximum likelihood algorithm, the land cover of the area has been classified 

broadly into four major classes; water body (river and lakes), bare sand, grassland and 

forest. Our result indicates, a substantial increase in area of bare sand (98.98%) but 

reduction in areas of grassland, forest and water body in 2008 in comparison with 1998, 

while in 2018, area covered by bare sand was decreased compared to 2008, but forest, 

grassland and water body restored. These changes are associated with the collapse of 

eastern embankment in 2008 and reconstruction of the embankment helped to restore 

habitat in 2018. In 2018, main river course has shifted towards central and western part 

of the reserves. The mean value of Normalized Differential Vegetation Index (NDVI) has 

significantly improved in peak (spring) season from 2008 to 2018 due to conversion of 

bare sand class into grassland and forest. This study envisages facilitating managers, 

policy makers and planners to adopt the suitable management option for Koshi Tappu 

wetlands.  

Keywords: Change detection, GIS, Land cover, NDVI, Remote sensing 
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Abstract 

In Nepal, aquaculture and open-water capture fishery contributes to about 2 % of 

agricultural gross domestic product. This share of the fisheries sector is tiny but promising 

to have the fastest 8–9% annual growth rate. However, climate change has been 

responsible for drastic changes in seasonal water availability, resulting in drought 

conditions during the dry season and increased flooding during monsoon. These 

environmental changes impact the ability of farmers to plan. In addition, temperature, 

photoperiod, precipitation, and other environmental conditions directly or indirectly, 

controlled by the season, can affect animals. It is also becoming apparent that these 

conditions may impact the immune system, affecting animal health. This review looks at 

the known mechanisms for transducing environmental cues and how these can affect 

immune parameters and function of animals. The main focus is fish, especially concerning 

aquaculture and the associated disease risks.  

Keywords: Aquaculture, Environmental changes, Fish physiology, Seasonal variation 
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Abstract 

Parthenium hysterophorus is a herbaceous, erect, annual weed native to areas around Gulf 

of Mexico,West Indies and Central South America, but now has a cosmopolitan 

distribution. The weed causes several health problems to humans, which have nowreached 

to epidemic proportions. Although the Mexican beetle, Zygogramma bicolorata is the 

most promising biological control agent of the weed; however, its biological control 

potential may vary under different food conditions. In the present study, both feeding 

biology and development of the beetle have been evaluated on inflorescence, early leaves 

and mature leaves of the weed under in-vitro conditions. Result revealed that the 

development of immature stages was fastest on early leaves, followed by mature leaves 

and sloweston the inflorescence. While the feeding rates of fourth instars were lower than 

the adult females on both the inflorescence and early leaves, they were higher on the 

mature leaves. The conversion efficiencies and growth rates of the feeding stages were 

recorded higher on inflorescence than on the early/ mature leaves; being higher for the 

adult females than the fourth instars. The present study therefore demonstrates that the 

development of Z. bicolorata may be fast if immature stages are reared on early leaves 

than on either the inflorescence or the mature leaves.Present findings may be utilized in 

assessing energy budget of the beetle for various biological activities and to improve the 

feeding biology and nutritional ecologyof the beetle on Parthenium weed. 

Keywords: Beetle, Biological Control, Inflorescence, Parthenium weed 
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Abstract  

Climate Change (CC) is a real threat to the lives in the world that largely affects natural 

resources and geological processes and has long-term effects on food security as well forest 

ecosystem health. Nepal is one of the most vulnerable countries to climate risks, and Forest 

ecosystem is not left behind from these risks. Among the different factors needed for healthy 

ecosystem, water plays a critical role and the CC also impacted the water ecosystem. Various 

study reports and CC vulnerability assessments show that Nepal’s forest ecosystem is highly 

vulnerable to CC and forest degradation have led to decrease forest quality and loss of 

biodiversity with increase the risks of forest ecosystems functioning and amount of ecosystem 

services. Therefore, for the purpose of restoring forest ecosystem, Ecosystem based Adaption 

(EbA) measures were implemented in Panchase protected forest area of Nepal such as 

promotion of green infrastructure within the protected forest areas especially conservation of 

ponds and water sources, plantation of climate resilient species, maintain conservation plots 

and broom grass plantation for reducing the soil erosion. EbA is a comprehensive adaptation 

approach for managing ecosystems to increase resilience and maintain essential ecosystem 

services reducing vulnerability of people to climate and other socioeconomic changes. Form 

the study it was found that Nature based Solutions (NbS) principles also complement or 

similar to EbA principles so it can be considered as NbS for addressing CC impacts and 

enhance ecosystem resilience in Nepal. 

Keywords: Ecosystem, Ecosystem based adaptation, Forest restoration, Nature based 

solutions, Resilience 
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Abstract 

Parthenium weed (Parthenium hysterophorus L.) is an annual herbaceous weed that 

aggressively colonizes wasteland and pastures. The weed was accidentally introduced into 

several countries and has now become a serious agricultural weed in parts of Australia, 

Asia, Africa, and the Pacific countries with yield losses. Zygogramma bicolorata 

(Coleoptera: Chrysomelidae) is the most successful biological control agent of the weed 

that feed voraciously upon its leaves, twigs, and inflorescence. In the present study, age-

specific feeding attributes of third and fourth instar larvae of Z. bicolorata were assessed. 

Beetles were reared (n, 34) on excised leaves of parthenium weed at 30 ± 1 oC, 65 ± 5% 

RH, and 12 h light-12 h dark in incubators, with abundant wilted leaves replaced daily 

with fresh ones. The developmental duration of the third instars was 3 days and the fourth 

instars were 5-6 days. Results revealed that the average consumption rates of both the 

third (32.99 ± 1.28 mg/day) and fourth larval instars (70.16 ± 2.65 mg/day) increased 

continuously with increasing age till the larvae reached the pupal stage. However, the 

average conversion efficiencies of the third instar (0.03) and fourth instar (0.06 ±0.01) 

and growth rates of the third instar (0.34 ±0.03) and fourth instar larvae (0.31 ± 0.03) 

initially increased and thereafter decreased with further increase in age. Present findings 

may be exploited further to estimate the energy budget of the beetle on Parthenium weed. 

Keywords: Parthenium weed, Zygogramma bicolorata, Feeding efficiencies, Pupation 

Biological control 
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Abstract 

The present in-vitro study assessed the cumulative effect of temperature and altitude on 

feeding biology of Mexican beetle, Zygogramma bicolorata Pallister, 1953 (Coleoptera: 

Chrysomelidae) collected from different eco-climatic regions of Nepal. Z. bicolorata is a 

biocontrol agent of Parthenium hysterophorus L., which is an alien invasive herbaceous 

weed with pan tropic distribution. Results revealed that the beetles inhabiting higher 

altitude with lower temperature (Kathmandu and Chitwan) were large-sized and had 

higher food consumption rates. In contrast, the beetles inhabiting lower altitudinal regions 

with higher temperature (Mahendranagar) were small in size, and had higher food 

conversion efficiencies and growth rates.  However, temperature between 27°C - 30°C 

was found optimal for the beetles to convert and utilize the food biomass maximally. 

Above the optimal temperature the feeding efficiencies of the beetles declined. The 

findings may be utilized to further improve the mass multiplication strategies of Mexican 

beetles in laboratories for augmentative biocontrol of Parthenium weed. 

Keywords: Biological control, Food conversion, Herbaceous weed, Invasive, 

Temperature 
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Abstract 

Fish are cold blooded animals affected by surrounding water temperature which directly 

influences its body temperature, growth rate, food consumption, and other physiological 

activities. Therefore, this study was conducted to investigate the effect of varied water 

temperature on growth performance and protein profile on head-kidney of Labeo rohita 

(Hamilton 1822) during climate a change study. Four hundred fifty fingerlings of major carp 

Labeo rohita (3.17 ±0.13 g) were introduced at the rate of 25 fish per tank in eighteen glass tanks 

(14”x12”x36”) for this experiment. These glass tanks were divided into six treatments and the 

temperatures were fixed as T1 (18°-20°C), T2 (20-22°C), T3 (22-24°C), T4 (24-26°C), T5 (26-

28°C) and T6 (28-30°C). To maintain the varied climatic conditions of aquatic environment 

initial temperature fixed in the beginning changed and increased by 1°C after a month in all the 

tanks. The experiment was conducted for 3 months, and during rearing regular feed was given 

proportional to 3% of its body twice a day. Temperature, pH and dissolved oxygen were 

monitored on regular and daily basis. At the end of the experiment sampling was done for growth 

and protein profile from the head kidney. Average weight gain, and specific growth ratio (SGR) 

found significant high (P<0.05) in T4 and T5 fed group while decreasing trends were observed 

in feed conversion ratio (FCR). Similarly, total protein, albumin, globulin and the ratio of 

albumin and globulin were found to significant increase (P <0.05) in higher temperatures (T4 & 

T5) and decrease in lower temperatures (T1 & T2). Similarly, no significant difference was 

observed in FCR and total protein in head kidney of fish fed in T6 group. In conclusion, it was 

clear that temperature is prime factor for fish growth and optimum temperature (T4 -T5) is 

needed to maintain proper growth and physiology of carp in a particular climatic condition.  

Keywords: Carp, Growth, FCR, Physiology, Water temperature 
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Abstract 

Dengue fever caused by two species of Aedes mosquitoes: Aedes aegypti and Aedes 

albopictus is rapidly spreading in Nepal recently. Further, expansion and range shift is 

likely in future due to global climate change and other associated factors. However, little 

is known about the present   and future spatial distribution patterns of dengue risk areas 

in Nepal. There is also poor understanding about the potential range shift due to future 

climate change. In this context, it is crucial to assess and map risk areas of dengue fever 

in Nepal.  In this study, we mapped present and future climatically suitable areas of 

dengue fever using the Maximum Entropy ecological niche modeling approach. We used 

reported dengue cases and a set of bioclimatic variables to model the bioclimatic niche 

and map the present and future climatically suitable areas. Simulation based estimate 

suggest that climatically suitable areas of dengue fever is presently distributed throughout 

the lowland Tarai from east to the west and less elevated river valleys. Under the climate 

change pathways, these areas are likely to be slightly shifted towards higher elevation. 

The magnitude and spatial patterns of the shift will be varied according to the pathways 

assumed. Population exposed to climatically suitable areas of dengue fever in Nepal is 

anticipated to increase very significantly in both 2050s and 2070s and in all the pathways 

assumed. Findings of this research could be an instrumental to plan and execute the 

strategically interventions to control the dengue fever in Nepal. 

Keywords: Climate change, Dengue mapping, Maximum Entropy, Mosquitoes, Nepal  
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Abstract 

Invasive and alien plant species (IAPS) are considered as one of the great threats to the 

native biodiversity as they can alter habitats of herbivores. The impacts of IAPS on the 

distribution of wild ungulates have not well studied till date from lowland and biological 

corridor of Nepal like Barandabhar Corridor Forest (BCF). We assessed the impact of 

four major IAPS- Mikania micrantha, Chromolaena odorata, Lantana camara and 

Parthenium hysterophorus on the distribution of herbivore mammals in the biologically 

significant BCF, Chitwan. The presence of wild ungulates (chital, sambar, northern red 

muntjac, wild pigs, hog deer and rhinoceros) were collected from direct observation using 

29 transects. The occurrence and coverage of IAPS was recorded by using 10×10m2 

quadrates at the interval of 100m along the transects. Tree canopy cover was evaluated by 

visual estimation, the distance to road, water resources and village were estimated using 

ArcGIS. The prominence value of C. odorata was higher in Sal forest and grassland. Wild 

ungulates showed significantly negative association with IAPS. Tree canopy and distance 

to road, water resources and distance to nearest village or settlements were the major 

factors affecting the distribution of IAPS. The cover of M. micrantha and P. 

hysterophorus were significantly higher in grassland whereas C. odorata and L. camara 

were reported higher in Sal forest and mixed forest. IAPS significantly impacted on wild 

ungulates and their habitats in BCF. Hence, immediate conservation action is necessary 

to control IAPS from grassland and forest for the conservation of ungulates.  

Keywords: Biodiversity, Conservation, Herbivores, Mikania micrantha, Sal forest 
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Abstract 

The integration of molecular tools and ecological methods provides a novel approach for 

assessing the evolutionary processes of populations. Here, we used genetic data and ecological 

niche modeling to trace back the effects of Quaternary glacial-interglacial cycle on spatial and 

demographic expansion of the Assam macaque population in the Nepal Himalaya. By 

systematic survey along Koshi, Gandaki and Karnali-Mahakali river basins, a total of 208 

sequences of mitochondrial D-loop locus were retrieved from 39 wild troops of Assam 

macaques and demographic history were analyzed by Neutrality tests, Bayesian Skyline Plot 

(BSP) and approximate Bayesian computation (ABC)-based demographic scenario comparison. 

Further, using the GPS points of sampled troops and bioclimatic variables, we modeled 

ecological niche of the species under the maximum entropy algorithm. Based on the principle 

of niche conservatism, we reconstructed the paleodistribution for the LGM and LIG periods, and 

also projected for 2050 and 2070 AD. All the molecular demographic analysis and ENM were 

congruent in suggesting demographic and spatial expansion of the Assam macaque only after 

the LGM in Nepal Himalaya. The paleodistribution modeling predicted no suitable habitat in 

Nepal for the Assam macaque during LIG. Assam macaque experienced a shrinking habitat and 

retreated to lower elevations of Gandaki River basin during the relatively cold and dry LGM. 

Projection of the current niche for the 2050 and 2070 at different greenhouse emission scenarios 

also speculate significant loss of habitat and range shift of the species towards higher elevations. 

Conservation efforts in the mid-hills and lower Himalayas are recommended.  

Keywords: Climate change, Demography, Himalaya, Macaca assamensis, Range shift  
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Abstract 

In recent years, global climate change has been considered a major threat to biodiversity. 

It is likely to cause habitat loss and decline in the population of native species. Therefore, 

it is required to assess the impacts of climate change to develop a theoretical reference 

framework for conservation strategies. This study aimed to assess the potential impact of 

climate change and vulnerability of native plant species (240 species) in the Republic of 

Korea (ROK). The ensemble modelling of species distribution model (SDM) was used to 

predict the distribution of plant species under climate change scenarios RCP 4.5 and RCP 

8.5 and land cover change in the ROK. A conventional hotspot map and three types of 

habitat changing maps (habitat expand, habitat loss and habitat stay) were determined 

based on the distribution results of each species. Similarly, vulnerability hotspot maps 

were prepared using the vulnerability index and the outputs of SDM of each species. This 

study revealed that the current hotspot of plant species presents in north eastern, and south 

coastal regions; whereas the central mountain range will be a new hotspot in the future. 

The model simulations indicated that the habitat of native plant species would 

significantly decrease in future and highly vulnerable to climate change. However, some 

new areas e.g. north western and north eastern coast would be new refugia of species. This 

study could be applicable in mountainous countries like Nepal for studying impacts of 

climate change and land cover change on native biodiversity to design the conservation 

strategies. 

Keywords: Climate change, Ensemble model, Hotspot, Plant diversity, Vulnerability 
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Abstract 

The recent changes in the population of greater one-horned rhinoceros (Rhinoceros 

unicornis) has been attributed to many factors including habitat conversion, 

fragmentation, indiscriminate burning, human encroachment, infestation of weeds and 

climate change. With the objectives of exploring shifting habitats of rhinoceros, we 

examined abundance and distribution, population, and habitat conditions in different time 

periods and areas of Chitwan National Park of central Nepal using periodic rhinoceros 

census data, field observation, geographical information system and remote sensing. Data 

analysis showed that the rhinoceros in the park have been shifting from the east to the 

west with higher population density from Sukibhar to Tiger Tops area. Changing habitats 

of the park has influenced abundance, distribution and population of rhinoceros over time. 

We found that land cover has significantly (x2 = 271.87, α = 0.05) changed over time and 

influenced habitat utilization of R. unicornis in Chitwan Valley. Interestingly, we found 

that preferred habitat of R. unicornis significantly (x2 = 410.21, α = 0.05) different in 

Chitwan Valley and, preferably habitat is sparse forest/grasslands and river beds. 

Unfortunately, shifting habitats of R. unicornis are also attributed by climate change and 

infestation of weeds like Mikania micrantha in the Chitwan valley. Our findings are 

expected to aid in developing and implementing effective strategies to protect rhinoceros 

and their potential habitats in Chitwan National Park and other rhinoceros occurring areas. 

Keywords: Habitat dynamics, Habitat preference, One-horned rhinoceros, River beds, 
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Abstract 

The position of a species in climatic niche reflects ecological and evolutionary processes that 

insights co-occurrence of the species, their trait evolution and speciation. Species distribution 

models (SDM) rely on the assumption that climatic and topographic variables along with 

resource partitioning and competition interaction affects where the species thrive. We 

measured the climatic niche overlap of sympatric great hornbill Buceros bicornis and Oriental 

pied hornbill Anthracoceros albirostris through ensemble SDM approach- MaxEnt, Boosted 

Regression Trees and Random Forest algorithms using presence occurrences and bioclimatic 

variables in the TAL region, lowland Nepal. We built potential habitat suitability model to 

determine the niche overlap of the two species. We also used ENMTools to determine niche 

overlap between the species. Schoener’s D and I-statistic were used to calculate the niche 

overlap. The predicted distribution models were obtained with a good accuracy for both the 

species. Twelve percent was found to be suitable for great hornbill while 19.37% was 

available for Oriental pied hornbill of the total area in TAL and 73% of range overlap between 

the species was observed. Both the indices of niche overlap presented a high degree of overlap 

indicating a potential competition for space between the species as both the species rely on 

similar habitats and food resources. Such competition may have effects on one or both the 

species. A clear understanding on value of potential niche overlap of the species would play a 

significant role in effective conservation measure of these two sympatric species.  

Keywords: Bioclimatic variables, Boosted regression trees, MaxEnt, Random forest, Species 

distribution models 
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Abstract 

Sahar (Tor putitora) is an indigenous, famous food and game fish of Nepal which is 

threatened by anthropogenic activities and climate change effects. Its hatchery technology 

is developed in the country but suitable culture technology is yet to be developed. In order 

to evaluate its growth and yield performance in a carp polyculture, an experiment was 

conducted in 12 ponds (8 m3 size each) for 365days. There were two treatments: 

Treatment I - ponds without cover and Treatment II – ponds covered with plastic sheets 

of 120 GSM.Fish was stocked at a rate of fish. ha-1. Stocking ratio was 20% for sahar, 

40% for common carp (Cyprinus carpio) and 40% for grass carp (Ctenopharyngo 

donidella). The average stocking weights were 4.9 ±1.5 g, 15.8 ±2.6 g and 1.3 ±0.3 g for 

C. carp, G. carp and sahar, respectively. Fish were fed with pellet containing22% CP @ 

3% body weight and ration was determined monthly based on growth check. The average 

survival was higher (98.3%) in covered treatments. Sahar showed no mortality in covered 

ponds. The average harvested size of C. carp and sahar was significantly higher (P<0.05) 

in covered treatment ponds with about 24% higher productivity. Sahar contributed about 

13% to the total yield and 23% to the income, because sahar fetches higher price than 

other carps. These results imply that sahar and carp polyculture could be a profitable 

aquaculture enterprise for small scale farmers.  
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Abstract 

Newar community possesses rich knowledge, skills and techniques on the utilization of 

natural resources for various purposes like medicine, food, housing, industries and 

handicrafts. Despite the fact indigenous knowledge and skills of medication have been 

less focused these days because of their inclination towards modern medicine. We 

documented the medico-ethnobiological study knowledge and skills of Khokana village 

of Karyabinayak Municipality, Lalitpur District. The field visit was carried in between 

April to May. For the data collection, group discussions, key informant questionnaire 

survey to Newar local healers and elder peoples have been carried out. The study 

enumerates an account of ethnography with the list of 14 medicinal animal species 

belonging to 10 orders, 11 families and 14 genera used for the treatment of 16 types of 

ailments. Similarly, 71 plant species belonging to 43 families were used to treat 51 

ailments. The gastrointestinal, integumentary, reproductive, musculoskeletal, 

cardiovascular and ophthalmological were the most frequently treated diseases. During 

this field visits some of the indigenous technologies and knowledge systems were also 

listed like traditional mustard seed oil mill, traditional alcohol making, handicraft, 

traditional agricultural practices and pest management in field. To preserve such 

knowledge, it would be better to provide education, motivation to local healers and 

documentation on the use of such medicinal plants, animals and indigenous technologies. 

Keywords: Ethno-medicine, Indigenous knowledge, Medicinal plants and animals, 

Newars 
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Abstract 

Human-elephant conflict (HEC) is a term used to describe the variety of negative and 

physical interactions between humans and elephants. The present study aimed to explore 

HEC in buffer zones of Suklaphanta National Park (SuNP). During 2016–2017 periods 

424 incidents (including 16 incidents of property damage), one person death, injured six, 

by elephants were reported. Paddy, wheat and sugarcane were the major crop damage, 

with maximum loss of paddy (83%) was reported. The majority (64%) of the respondents 

reported that HEC had increased significantly during the previous 3 years and the level of 

tolerant and knowledge found to be low. Level of education and land ownership increased 

positive perceptions towards elephants. The result showed that, HEC has emerged as a 

critical issue affecting human communities and elephants in the Dudhwa-

Shuklaphanta area and elevated during the winter months, the rice harvest season and at 

night. The data on human fatalities and crop damage tell a powerful story and one of great 

importance in these times: how do we secure fragmented landscapes for large mammals 

and also keep human interests in mind. The study suggested that change in cropping and 

implementation of fair and quick disbursement of compensation for losses, construction 

of appropriate fences, public awareness and regular monitoring of the elephant, as well as 

useful coordination among the stakeholders for conservation is recommended that could 

reduce conflict and contributes to ensuring coexistence of human and elephant in the area.  

Keywords:  Coexistence, Compensation schemes, Crop loss, Human casualties, Human-

elephant conflict 
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Abstract 

Common leopard (Panthera pardus), a vulnerable felid interacts with human frequently 

due to its high adaptability to human modified ecosystems. Understanding the relation 

between human and the leopard is crucial for the conservation of the species since, in the 

most cases, the interaction has turned out to be an antagonistic one. However, the species 

has received a little attention only both from the research and conservation fronts. In this 

study, we have attempted to use the media coverage on leopard to understand its relation 

with the human. The data were analyzed using M.S. excel and Arc. GIS. News and reports 

(n = 207) from different sources (n = 51) were analyzed for this study. Media reports have 

portrayed Leopards as synonymous of conflicts in the most occasions. Baitadi, 

Arghakhanchi, Tanahun, Lamjung were found to be the hotspots of human-leopard 

conflicts alongside Kaski, Kathmandu and Kavreplanchowk. Leopards are found to be 

attacking mostly children in these areas and the leopards are being killed in retaliation. 

Habitat degradation, decline in prey base, and abandoned fields have been described as 

the plausible causes for the human-leopard conflicts. Furthermore, poaching of leopards 

was found to be rampant in the country indicated by the number of seizures of the pelts 

from different parts of the country. Law enforcement to reduce poaching and evidence-

based intervention to reduce conflicts are essential to conserve the vulnerable felids. 

Keywords: Baitadi, Common leopard, Conflict, Conservation, Tanahun 
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Abstract 

The watersheds of Nepal in the form of rivers, streams, lakes, reservoirs, marginal swamps, and 

irrigated paddy fields with different altitudinal variations from 60 m – 8848 m represents a total 

of 252 fish species. Among them 236 species are indigenous while 16 species are exotic belong 

to 15 orders, 40 families and 120 genera. Among the orders, Cypriniformes have the highest 

number of species (51%) followed by Siluriformes (30%), Anabantiformes (6%), Perciformes 

(2%) and Synbranchiformes (2%). Other orders accounted for about 1% are Anguilliformes, 

Beloniformes, Cichliformes, Clupeiformes, Cyprinidontiformes, Gobiiformes, Mugilifomes, 

Osteoglossifomes, Salmonifomes and Tetraodontiformes. Carps are the major fishes cultivated 

in Nepal, include Indian Major Carps; Rohu (Labeo rohita), Mrigal (Cirrhinus mrigala), 

Chinese Major carps; Grass carp (Ctenopharyngodon idella), Silver carp (Hypophthalmichthys 

molitrix) and Bighead carp (Hypophthalmichthys nobilis) and two varieties of Common carp; 

Scale carp (Cyprinuscarpio var. communis) and Mirror carp (Cyprinuscarpio var. specularis). 

Among the exotic catfishes Pangas (Pangasianodon hypophthalmus) and African catfish 

(Clarias gariepinus) are cultivated. These fish species have great potential in the national 

economy and support livelihoods. Recent affirmation for the cultivation of Pangas and 

Oreochromis niloticus has opened new horizons for species diversification other than carps and 

trout (Oncorhynchus mykiss). Culture potential and hatchery technology of several economically 

important native catfishes such as Walking catfish, Clarias batrachus; Stinging catfish, 

Heteropneustes fossilis; River catfish, Aorichthys seenghala, A. aor; and Gangeticmystus, 

Mystuscavasius should be explored to maintain the indigenous stock of the country. 

Keywords: Carps, Catfishes, Exotic, Ichthyofauna, Perch 
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Abstract 

Claws especially of big cats are illegally traded for fashion, culture and Chinese traditional 

medicine. Differentiation of genuine from fake followed by species determination of 

confiscated claws is paramount for forensic purpose and thus proper legal execution. In 

this study, a total of five morphometric parameters and their ratios of 130 genuine claws 

of Tiger, Common Leopard, Black Panther, Snow leopard and Clouded Leopard were 

studied with the aim of digit wise, limb wise possible variations and ultimately species 

identification. Length of claws correlated with digit, limb and size of the species. Dew 

claw of fore limb and 4th digit claw of hind limb was found to be longest and shortest claw 

respectively in most cases. The calculated mean length of claws for Clouded leopard, 

Snow leopard, Black Panther, Common leopard and Tiger was 24.36 mm, 32.65 mm, 

33.57 mm, 35.13 mm and 42.19 mm respectively. Of the different ratios calculated, three 

definite differentiating ratios i.e. TPL/CW, CPL/CW and OCL/CW were highest for Snow 

leopard and lowest for Tiger with overlapping intermediates between Common leopard, 

Clouded leopard and Black Panther; indicating a clear distinction between Tiger and 

Snow leopard claws. From obtained results, tiger claw can be better identified; however, 

in other species overlap of data was observed. This study could be utilized to identify the 

species in the illegal wildlife trade for better implementation of NPWC Act, 1973 and 

CITES laws.   

Keywords: Big cat claw, Forensic science, Illegal trade, Species identification 
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Abstract 

The aim of the current study was to investigate the effects of herbal plant Utica parviflora Roxb. 

on the growth performance and hematologic parameters in Oreochromis niloticus. Thisstudy 

was carried out in the laboratory of Central Department of Zoology and Nepal Academy of 

Science and Technology. Experiment was conducted for 90 days in five different tanks with size 

of (60 cm×45 cm×38 cm). A total of 50 fingerlings with an average body weight 12g and 

average body length 8 cm were assigned randomly to five treatment diets with 10 fingerlings in 

each tank.  Dietary treatments consist of control diet with 0% (T0), 1% (T1), 5% (T2), 10% (T3), 

and 15% (T4) of U. parviflora. The results revealed that specific growth rate (SGR), and 

percentage weight gain (PWG), of fishes fed with U. parviflora enriched diet (T2) were found 

to be significantly higher (p< 0.05) in compared to the control group, Similarly, feed conversion 

ratio (FCR), and economic conversion ratio (ECR) were lower (p< 0.05) in all treatment group 

than in control group. Other parameters like feed efficiency ratio (FER), survival rate (SR), 

condition factor (k), and feed intake (FI) were not significantly (p > 0.05) different in all group 

of fish. After feeding formulated diet, Kinetics of weight (p < 0.001) and length (p < 0.001) of 

fish were significantly higher in 90th days with respect to diet. The hematologic parameters 

results suggest that fish fed with 5% stinging nettle enhanced RBC, platelets, hemoglobin, and 

neutrophil significantly (p<0.05) in comparison to the control group. There was no significant 

difference for lymphocyte in different treatment groups. In conclusion, this study showed that 

the addition of stinging nettle powder to the Nile tilapia diets has a potential stimulatory effect 

on growth performance and hematologic parameters. 

Keywords: Growth performance, Hematologic parameter, Nile tilapia, Urtica parviflora 
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Abstract 

Hornets are one of the chief flying predators of honeybees in the apiary settings and they 

cause considerable economic loss in apiculture industry. Predation of honeybees in the 

apiaries of Natural History Museum, Swayambhu, Kathmandu had been a serious problem 

causing a significant loss of bee population. Five species of hornets (Vespa velutina, V. 

basalis, V. tropica, V. orientalis and V. magnifica) were collected during the study period. 

The highest average incidence of hornets was observed in October (23.625±1.920) due to 

colony expansion and the lowest incidence was observed in January (0.25±0.892) due to 

over-wintering. V. velutina made the highest incidence in number (951) followed by V. 

basalis (122) while V. magnifica made the lowest incidence (1) followed by V. orientalis 

(3). The Simpsons, Shannon and Evenness indices for the hornet species were 0.214, 

0.39611 and 0.246 respectively. There was no significant relation of the species incidence 

of hornets with the month (at 0.05% level of significance). Monthly average incidence of 

hornets was statistically significant with p-value 0.87592465 (11, 59) at 0.05 level of 

significance. The hornet incidence, on the other hand, was positively correlated to 

temperature (0.5212) and humidity (0.6924). This study showed that locally available 

wines might be used as efficient baits to lure the hornets in the apiary settings.  

Keywords:  Bait, Incidence, Over-wintering, Predation, Trap 
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Abstract 

Population of farmland birds are facing a gradual decline globally due to various anthropogenic 

threats. Understanding farmers’ knowledge, attitude and perception towards the conservation of 

farmland birds is crucial as they often come across the birds in a year-round. We interviewed 

farmers (n-743) of lowland Nepal to evaluate their knowledge, attitudes and perception on the 

farmland birds. Around 63% farmers reported seeing one of the 15 birds that we showed in the 

interview, of which 57% recognized them correctly. Many farmers identified common than 

threatened species. The bird identification ability was correlated with the abundance of the birds. 

Farmers saw few nests of the birds, speculated their declining trend, and unaware about their 

conservation status. Hunting and pesticides were the major causes for declining farmland birds, 

while many of them do not know bird hunting is illegal. To increase farmers knowledge and 

motivate them on bird conservation, our study highlights the need of 1) increasing awareness 

among farmers and their children about the birds and their status through community outreach 

programs and school curriculums, 2) controlling usage of pesticides and rampant hunting, and 

finally, 3) introducing farmers’ centralised bird conservation programs and policies to increase 

birds’ population in their private lands. 

Keywords: Bird identification, Educational outreach program, Hunting, Pesticide, Protected 

area 
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Abstract 

Lake Cluster of Pokhara valley is latest and the largest Ramsar site among 10 Ramsar sites 

of Nepal with an area of 26, 106 hectares, which includes nine lakes and Seti River 

catchment. Phewa, Begnas and Rupa lakes are considered as focal points for research and 

conservation activities whereas the Khaste lake complex is in neglected state. A survey of 

avian diversity and assessment of the threats was carried out in the Khaste lake complex 

from January to March 2018. Point count method was used for bird survey with four 

replications. To identify threats to waterbirds social survey was conducted with 45 local 

inhabitants above 35 years of age using structured and semi-structured questionnaire. Total 

of 1579 individuals of 101 avian species belonging to 13 orders and 34 families were 

observed. Among 33 species of waterbirds recorded, 14 were resident and 19 were winter 

migratory. 17 species waterbirds were wader followed by swimmer 10 species, aerial forger 

4 species, and diver 2 species. Six globally threatened species including three critically 

endangered viz. Slender-billed Vulture G. tenuirostris, White-rumped Vulture G. 

bengalensis and Yellow-breasted Bunting E. aureola, two endangered Egyptian Vulture 

Neophron percnopterus and Steppe Eagle Aquila nipalensis, one Vulnerable Asian 

Woollyneck Ciconia episcopus and one Endemic species Spiny Babbler A. nipalensis were 

recorded.  Siltation and human activities were known to be major threats to Khaste lake 

complex. We suggest the long-term control of siltation and reduction in anthropogenic 

pressure around this Ramsar site. 

Keywords: Avian diversity, Khaste Lake complex, Threats, Pokhara valley 
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Abstract 

Many species of extrafloral nectary (EFN)-bearing plants recruit ants as their personal 

defenders by alluring them with sugary rewards. Also, vulnerable stages of many arthropod 

species are known to mimic ants to avoid being preyed upon, primarily because ants being 

unpalatable are usually avoided by predators. In the present study we aim to investigate the 

influence of the facultative association of the sugar-loving ant, Camponotus compressus 

(Fabricius) (Hymenoptera: Formicidae) on the yield of Vigna radiata (Linnaeus) (Fabales: 

Fabaceae) plants infested with the myrmecomorphic bug, Riptortus linearis (Hemiptera: 

Alydideae).  V. radiata plants bear EFNs which attract this sugar-loving ant species. Our 

field study revealed that the nymphal stages of R. linearis preferred control (ant-included) 

plants as compared to experimental (ant-excluded) plants of V. radiata. Our results showed 

that the control plants had a higher mean number of healthy pods and seeds as compared to 

the experimental plants. The mean pod and seed weight was also higher in the control plants 

as compared to the experimental plants. Further, laboratory-based interaction experiments 

conducted between the various stages of the bugs and the worker ants revealed that the ants 

attracted to the EFNs of the bean plants exerted a negative impact on the duration of feeding 

bouts and the displacement frequency of each stage of R. linearis. Our study suggests that 

the facultative mutualistic association of the EFN-visiting ants with the bean plants provides 

immense benefit to the visited plants mediated by the deterrent impact of the ants on the 

sap-sucking bugs.   

Keywords: Ant-plant associations, Extrafloral nectaries, Myrmecomorphs, Plant 

protection, Tri-trophic interactions 
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Abstract 

Vulture Restaurant (VR) is the safe feeding zone that supports to the recovery of the 

population of vanishing vultures. The main aim of the research was to explore the local 

people’s perception towards vultures and vulture restaurant in a part of buffer zone of CNP 

in Kawasoti Municipality. We conducted the questionnaire surveys, of 100 households 

randomly in the periphery of the VR during January to April, 2018. Household interaction 

and focal group discussion were conducted by consulting people working in the field of 

conservation. The respondents’ attitudes towards vultures were measured in a Likert scale 

of agree to disagree (1–3). Attitudes toward vulture conservation were tested by 11 

variables. The socio-economic factors were categorized into five groups. Overall, 89% 

showed positive response and education level was the major determinant of conservation 

attitude. About 84% respondents were aware on the importance of vulture. Conservation of 

vulture was favored by 87% respondents. As much as 94% respondent wanted to be a part 

of vulture conservation program. People were also benefited by vulture restaurant through 

tourism, skill developing training and fish farming. Out of total respondents, 30% had 

suffered from bad fouling of carcasses and agreed that there was increment in the number 

of feral dog. 18% respondent’s livestock were attacked by these. An integrated conservation 

approach understanding the human's interaction with the environment and its effects on 

target species is required for the successful wildlife conservation management. 

Keywords: Carcass, Carcass disposal, Conservation, Feral dog, Peoples’ attitude 
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Abstract 

Human-wildlife conflicts are common phenomena in human-dominated landscape and 

have become significant problems throughout the world with increasing human 

encroachment to wildlife habitats. In this study, we recorded spatio-temporal pattern of 

human-large cat (tiger and leopard) conflict, underlying causes of such conflicts, and 

evaluated effectiveness of conflict management practices in Buffer Zone (BZ) of Bardiya 

National Park (BNP), Nepal. Socio-economic survey was conducted among randomly 

selected households using semi-structured questionnaires. The higher level of human-

large cat conflict was observed in western region of the BZ of BNP, medium level of 

conflict in northern region, and lower level of conflict in eastern and southern regions. 

The tiger had damaged higher number of livestock in winter, spring and summer seasons 

while the leopard had damaged higher number of livestock during summer and winter 

seasons. Causes of human-large cat conflict includes livestock depredation, increasing 

human population, increasing large cat population, Poaching and lack of predator proof 

coral. To minimize the conflict, local people initially adopted different management 

practices like shouting, firing and use of stick. Most of the people living in the surrounding 

areas of buffer zone were not satisfied with the current conflict management practices. 

Strengthening mitigation measure like predator proof coral along with educating local 

communities about wildlife behavior and timely management of man-eater tiger will 

contribute to reduce the conflict.   

Keywords:  Human-carnivore conflict, Livestock depredation, Leopard, Mitigation, Tiger 
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Abstract 

This research assesses the various aspects of human-wildlife conflict (HWC) in Lwangghalel 

and Ribhan villages of Machhapuchhre Rural municipality in Annapurna Conservation Area 

(ACA) exploring the trend of HWC, effectiveness of existing program and locally acceptable 

resolution techniques. Data were collected through social survey methods; structured, semi-

structured questionnaire survey, focal group discussion, key informant interviews, direct field 

verification and observation. Stratified random sampling method was adopted and 10.1% 

(132) households were selected for study. Spatial distribution map was prepared to assess the 

sensitive zone. Descriptive statistics like weighted mean, frequency, percentage and Chi-

square test were done. Most respondents believed that HWC is increasing due to amplification 

of problematic animal population. Crop damage is major problem in the area where maize 

was found to be the main crop. Most destructive wild animals were monkey, barking deer, 

porcupine for crop damage whereas common leopard and jackal were responsible for 

livestock damage. Average quantity of crops damage was 109.98 Kg yr-1 HH-1. Monetary 

value of average damage is NRs. 2407.98 yr-1 HH-1 whereby average loss of livestock 

contributed to 12.60% of total livestock yr-1 HH-1. To mitigate HWC, villagers are adopting 

locally adaptive measures; community herding, defensive noise, releasing dog, predator proof 

corral, chasing, and scarecrow. Among these, community herder was ranked the most 

effective measure. However, efficient relief support program, promotion of non-palatable crop 

species and crop insurance program are recommended for reducing HWC in the area. 

Keywords: Biodiversity conservation, Crop damage, Insurance, Livestock depredation, 

People’s perception  
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Abstract 

Roads are one of the major infrastructures which contribute to the destruction of wildlife 

in direct and indirect ways. Roadkill, especially in the major highways, is one of the 

serious threats to the wildlife. Hotspot analysis would identify areas and driving forces 

for the roadkill. Here, we analyzed taxonomic trend and the hotspot areas of roadkill for 

the highways crossing through two major national parks, Banke National Park (NP) and 

Bardiya NP in the western lowland Nepal. The data on the wildlife deaths were collected 

from 2015 to 2018 and hotspot analysis was done for both the national parks. A total of 

248 roadkill records were retrieved from the two national parks from July 2015 to July 

2018 AD. The taxonomic trend showed the maximum number of roadkill were from 

families Suidae (58), Cervidae (31) and Cercopithecidae (17) in the Banke NP and 

Cervidae (64), Suidae (12) and Cercopithecidae (7) in the Bardiya NP. Results revealed 

that there was a significant difference between the roadkill patterns among different 

families of wildlife. Roadkill also showed the maximum contribution among the total 

wildlife deaths, in both the NPs. Baniyabhar, Magadagadi and Patabhar areas of the 

Bardiya NP and Kohalpur, Benauna and Bejapur areas of the Banke NP along the east-

west highway were identified as the major hotspots of roadkill. Findings of this research 

would be helpful in planning of proper mitigation measures for the wildlife roadkill.  

Keywords: Banke National Park, Bardiya National Park, Hotspots, Roadkill, Wildlife 

management 
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Abstract 

An eight-week feeding trial was conducted to explore the effect of feed supplement 

containing earthworm (Eisenia foetida) on growth performance of common carp 

(Cyprinus carpio).  Four types of feeds were formulated, control diet, which was 

formulated with the commercial granulated feed and the rest three diets were 

supplemented by earthworm meal at three different levels of 2%, 4% and 6%. Diets were 

prepared with about 30% analyzed crude protein content. For the experiment, total of 240 

fingerlings (average weight 7.13 g) were stocked in twelve hapas (2 m×1.5 m×1.5 m), 20 

fingerlings in each hapa with three replications for each diet in the completely randomized 

design. Fish were fed 3% of their body weight daily twice at 10 am and 4 pm for two 

months continuously. As the result of the experiment, the highest Specific Growth Rate 

(SGR) was noted at the group fed with 6% earthworm meal, spiking from the initial 

average mean weight of 7.13 g to final average mean weight of 37.22 g. The control, 2% 

and 4% earthworm meal showed almost same result (P <0.05) The 6% earthworm meal 

had better food conversion (1.77 ± 1.8) and Protein Efficiency Ratio () that makes the feed 

economical. Form this result, it can be concluded that Eisenia foetida can be used 

successfully in common carp culture as alternate source of protein supplement. 

Keywords: Earthworm, Eisenia foetida, Fingerlings, Growth performance, Supplement 
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Abstract 

The present study aimed at getting insights in the acute toxicity and behavioural changes 

in Cirrhinus mrigala in response to organophosphate pesticides exposure. Healthy 

fingerlings (~ three months) were exposed to different concentrations of chlorpyrifos, 

dichlorvos and their mixture in geometric series. Acute toxicity experiments (24 h, 48 h, 

72 h and 96 h) were conducted according to The Organisation for Economic Co-operation 

and Development (OECD) guideline-203. Fish mortality results obtained from this 

experiment clearly indicate that chlorpyrifos is more toxic than dichlorvos. Toxicity of 

these organophosphates in a binary mixture was also evaluated and found to be 

antagonistic for most of the exposure time. Behavioural changes observed in chlorpyrifos, 

dichlorvos and pesticide mixtures included slow body activity but high opercular 

movement, loss of equilibrium and schooling behaviour, aggregating at a corner of the 

test chamber, change in fin and body colour and vigorous movements before death. Dead 

fish were also loaded with a thick mucus layer on the gill surface, indicating respiratory 

distress. Fish exhibited abnormal behaviour even at low doses, therefore such response 

can be used as early alarming signal of organophosphate pesticide pollution, and 

appropriate strategies, plan and policies can be developed well in time to protect the 

fisheries resources from pesticide threats. Antagonistic outcomes of chlorpyrifos and 

dichlorvos in binary mixtures might be due to different toxicity mechanisms to the fish, 

which could be species specific and certainly need further investigations. 

Keywords: Antagonistic, Behaviour, Chlorpyrifos, Dichlorvos, Mortality 
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Abstract 

Roads and their construction are quite important for a developing nation like Nepal, 

however, their impacts on wildlife are not sufficiently studied. This study was an attempt 

to inquire the impacts of Tikauli section of East West highway on wildlife of Barandabhar 

Biological Corridor (BBC), particularly wildlife vehicle collisions (WVCs) and was 

carried out from December 2019 to September 2020 by dividing a day into morning, day, 

and late evening time. Primary data were collected through reconnaissance survey, direct 

road survey, key informant interview (n = 22) whereas secondary data were collected from 

the annals of Divisional Forest Office Chitwan and Chitwan National Park. MS-Excel, 

Arc GIS 10.5 were used to produce relevant illustration and data analysis, likewise, Kernel 

Density Function to identify the hotspot of WVCs. During the study period, 33 various 

wildlife were killed from WVCs including mammals (11 spotted deer) reptiles and 

amphibians. The highest number of deaths were recorded in winter and in late evening. 

Trucks and tipper trucks were the major killer vehicles, and were perceived to be prime 

threats to wildlife. The most vulnerable species due to WVC was spotted dear followed 

by lizard. Besides, keeping track of WVC records properly, further researches, is 

recommended from concerned offices.  

Keywords: Biological corridor, Highway effects on wildlife, Roadkill, Wildlife-vehicle 

collisions 
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Abstract 

Jalthal Sal forest, a unique tropical mixed forest (area 63 Sq. Km.) is located at the altitude 

of 62 msl near Kechana (lowest land of Nepal) in Jhapa district. Study was carried out   

from October 1st to the last of December, 2019. This study based on direct field 

observation, household surveys, key informant, interviews and focus group discussions 

methods.  Asian elephant Elephas maximus was found as major cause of conflict (52.5%) 

followed by wild boar Sus scrofa (12.5%). 61.5% of respondents reported the existed 

poaching. The scenario of conflict was found increasing. There was significant association 

between community forestry member and other with the regard of scenario of conflict. 

About 60.5% of respondents responded the habitat for wildlife was disturbing. Main 

problem from wildlife side was crop damage (90 % respondent revealed so). Major crop 

damage was maize (37.5%) followed by paddy (27.7%). Villagers were disturbing the 

wildlife by the activities such as injuring, killing, threatening, trapping, chasing etc. Public 

tried to deterrent the wildlife mainly by loud human voice (33.3%). Attitude for the 

conservation was significantly associated with qualification of the respondents. There had 

been significant association between occupation and response belonging to the 

conservation. Of those who routinely went to care for the forest, 48 % were over 60 years 

old. 4.5% of the respondents had left the fallow land due to the effect of wildlife. It is 

recommended for the immediate scientific and public participatory conservation 

approaches in the area. 

Keywords:   Conservation, Crop damage, Habitat, Kechana, Wildlife disturbance  
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Abstract 

Asian elephants (Elephas maximus) are endangered, protected species in Nepal and 

CITES has listed this species in Appendix I. Human Wildlife Conflict (HWC) occurs 

when both the human and wild species compete for the same habitat and resources. This 

study was conducted with the objective to find out the reason behind the crop raiding in 

buffer zone and people's perception regarding mitigation of incident. Study were 

conducted in buffer zone lies between Parsa and Chitwan National Park. Social survey 

was done with stakeholders about crop raiding and mitigation measure applied to reduce 

the damage. Chi-square test were used for the analysis. The elephant entered the field 

during May–August to raid summer paddy and Maize and September – November to raid 

winter Paddy. In other seasons, when crop is not available in the field no incident of crop 

raiding was recorded. It is believed that crops next to the park is the main reasons of 

entering the elephant into the buffer zone, followed by the food quality decreased in the 

forest and elephant is following former elephant trail. To mitigate the problems people 

used active methods that include noise-making activities like shouting, drum beating, 

using torch light, pelting stones and smell of kerosene in one hand and on the other hand 

some villagers also adopted passive method i.e., cultivation of alternative crops sesame 

(Sesamum indicum) and harvest premature maize to minimize the risk of damage.  

Keywords: Alternative crops, Buffer zone, Crop raiding, Mitigation, Wild elephant 

  



First National Conference on Zoology 

138 

 

Travel route influences crop raiding by rhesus macaque (Macaca 

mulatta) 

Sabina Koirala1,2,3, Deepakrishna Somasundaram2,4, Hem Bahadur Katuwal2,3,5, 

Baoping Ren1 and Li Ming1*  
1Key Laboratory of Animal Ecology and Conservation Biology, Institute of Zoology, Chinese 

Academy of Sciences, Chaoyang District, Beijing, 100101, China; 2University of Chinese 

Academy of Sciences, Beijing, 100049, China; 3Small Mammals Conservation and Research 

Foundation (SMCRF), Kathmandu, Nepal; 4Key Laboratory of Digital Earth Science, Aerospace 

Information Research Institute, Chinese Academy of Sciences, Haidian District, Beijing, 100094, 

China; 5Center for Integrative Conservation, Xishuangbanna Tropical Botanical Garden, Chinese 

Academy of Sciences, Mengla, Yunnan, China; *Email: lim@ioz.ac.cn 

 

Abstract 

Macaques inhabiting in agricultural landscape are considered as serious crop pest due to 

higher preferences to cultivated crops. They visit their potential feeding zones/resources by 

memorizing and following the repeated and relatively straight-line direct travel routes. 

However, studies are limited on how travel route influences crop raiding by macaques. Using 

Rhesus macaques (Macaca mulatta), a common and most problematic primate species for 

wildlife managers due to excessive crop raiding, we conducted this study to understand how 

travel route and other spatial factors in their habitat influence crop raiding by macaque. We 

observed a group of rhesus macaque in Kavrepalanchok district, Nepal from February to 

September 2019. After identifying travel route and estimating home range, we randomly 

assigned 200 circular sample plots (r = 11m) to monitor the crop damage. Crop raiding 

frequency were affected by crop types, distance to the farmland from forest along with the 

mitigation efforts applied by the farmers. Using geospatial techniques, we also demonstrated 

that distance to the macaque’s travel route from farmland and the area of preferred crops and 

houses along the shortest corridor to the farmland from its travel route plays significant role 

in determining crop damage. As human-primate conflict is the most prominent global 

challenge for wildlife managers in current scenario, our study shows understanding behavioral 

aspects of macaques and analyzing that in relation to spatial features of an agricultural 

landscape are helpful to manage human-macaque conflicts.  

Keywords: agricultural landscape, human-macaque conflict, forest, crop damage, 

mitigation effort 
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Abstract 

The demand for resources has been increased by human population but the accessibility and 

availability of the resource has been decreasing and need to compete with wildlife. This study 

aimed to assess the status of human-elephant conflict (HEC), existing mitigation practices, 

and its effectiveness around PNP. The spatio-temporal association of HEC, and the 

compensation mechanism for HEC mitigation was also evaluated. The study was carried out 

in four different rural municipalities named Nirmalbasti, Jirabhawani, Paterwasugauli, 

Sakhuwaparsauni and Parsagadhi municipality of Parsa District around PNP in 2019. Primary 

data was collected by a questionnaire survey in 360 household involving victim family and 

local people, Key Informant Interviews, Focus Group Discussion. A total of six people were 

killed and one person was survived with severe injury in the study area by the elephant attacks 

between 2013 and 2019. Crop raiding was indicated as the most serious conflict from the 

elephants by local people of study area. HEC intensity was highest during the month of 

September-December (rice harvest season), at night. Local farmers used different traditional 

mitigation measures in different locations. Local people think planting unpalatable crops and 

constructing a solar fence around the national park would minimize HEC. The aroma of 

ripening paddy had an interesting relation with HEC, it was associated with elephants’ crop-

raiding behavior. Our study concluded that HEC had a significant relation with the distance 

within 1 km. of human habitat with forest (p=0.00941), and there was also a significant 

relationship between education and perception towards elephant conservation as uneducated 

respondents were more tolerant towards conflict than people who were educated (p=0.30688). 

Modern mitigation measures such as bio-fencing, need to be introduced to reduce the HEC as 

traditional mitigation measures have not been effective.   

Keywords: Crop-raiding, Human-elephant conflict, Mitigation, Spatio-temporal, Unpalatable 

crop 
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Abstract 

The pool barb Puntius sophore is a small fish widely distributed in natural waters of terai 

and hilly region of Nepal and other Asian countries. This study describes the Length-

weight relationship and condition factor of P. sophore from Gajedi Lake, Rupendehi, 

Nepal. Samples were collected seasonally by using cast net. Total length and weight for 

each individual was taken by digital vernier caliper (nearest to 0.01cm) and digital 

balance. A total of 186 specimens ranging from 4.09 to 10.5 cm TL and 0.9 to 17.1 gm 

body weight were analyzed. The coefficient b of the length weight relationship (LWRs) 

of P. sophore showed isometric (b = 3.0) growth pattern in winter and summer season 

while negatively allometric in spring and autumn season (b > 3.0). There was strong 

correlation between the length and weight of this fish in different seasons. The value of 

Fulton’s condition factor (k) was found to be more than 1 in all sub-populations of the 

fish in all seasons ranged from 1.05 to 2.56 indicated that fishes were thriving well in the 

Lake. The results on the LWRs and K values of the pool barb would be useful for the 

further studies on the population assessment and sustainable fisheries management. 

Keywords: Allometric, Cyprinidae, Fulton’scondition factor, Isometric, Small Indigenous Fish 
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Abstract 

Native fishes have great value as an ornamental fish in Nepal as well as in the global fair. 

Most of the ornamental fish species of Nepal are imported from the India and Thailand. 

The main goal of this experiment is to identify and domesticate the indigenous ornamental 

fishes for commercial production. Begnas area, Pokhara was selected as study site as it 

has different small indigenous fish species which might have great potential as ornamental 

fish. The study was carried out for eight months period from February to September. 

Native fishes were collected from outlets of Begnas Lake by using cast net. Five fish 

species Puntius conchonius, Puntius sophore, Bariliusbarna, Danio devarioand Danio 

rerio were identified and found suitable for ornamental purpose. These fish species were 

domesticated with different feed with maintaining the water quality parameters in 

aquarium during experiment period. Survivality of these fish species was low during 

winter season; and at the same time they could adapt to any kind of food. Danio devario 

was selected for the breeding purpose; and among all, 33 individual were selected and 

placed in different condition (-in the aquarium with heater and aerator, in the outer tank 

exposed to  direct sunlight, tank having continuous water flow without sunlight and in 

open artificial pool) with 40% CP and bloodworms and maintaining the proper water 

quality. Out of all different conditions, environment that was artificial made pool with 

enough sunlight was found to be suitable for breeding. Their breeding was also influenced 

by the environmental condition since they bred one month later than their regular breeding 

periods in captive condition. 

Keywords: Aquarium, Breeding, Captive, Indigenous, Water parameters 
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Abstract 

Human wildlife conflict is a serious challenge undermining the integrity of protected areas in 

developing countries. Developing effective human–carnivore conflict mitigation strategies 

requires an understanding of the spatio-temporal conflict patterns and the species involved. In 

this study we assessed spatio-temporal variations in livestock loss, severity and magnitude of 

the problem, and the predators involved in the southwestern section of the Annapurna 

Conservation Area, Nepal focusing Bhujung sector. Simple random sampling method was 

adopted and 12.89% (n = 127) households were selected for household survey. Livestock 

damage was major problem, especially goats killed by common leopard. Monkey, barking 

deer and porcupine caused crop damage. Maize was the main crop damaged by wildlife. 

Average losses of livestock contributed to 3.97% of total livestock with economic loss of 

NRs.5,409.13 per year per household. Similarly, an average of 111.83 kg crops per year per 

household was damaged by wildlife with economic loss of NRs. 4,102.83. More than 61% (n 

= 77) respondents reported that HWC is increasing. About 44% (n = 55) respondents like to 

conserve wildlife for the ecological balance followed by 36% (n = 46) due to beautifulness of 

wildlife. Local people adopting locally adaptive measures i.e. regular guarding, making loud 

noise, unpalatable cropping, and scarecrows & chasing, corral improvement, community 

herding and fox light for mitigation of conflict. We suggest to encourage relief support for 

crop damages, insurance schemes for livestock and crops, livelihood support for local and 

improved community corrals in pastureland for reducing HWC.   

Keywords: Conservation area, Crop damage, Human wildlife conflict, Livestock 

depredation, People’s perception 
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Abstract 

The present study evaluated the potential effect of ethanol extract (70%) of dietary 

Moringa oleifera leaf extract (ML) supplementation on disease resistance against 

Aeromonas hydrophila in common carp (Cyprinus carpio). Five isonitrogenous (Crude 

protein 40%) and isocaloric (442 kcal/100gm) diets were prepared in which diet-1  

without supplementation of Moringa leaf (ML0) was used for control-1(+ve) before the 

challenge, and control-2(-ve) diet fed ML0 group after challenge. The other diets were 

supplemented at 2, 4, 8 and 16% M. oleifera leaf extract (70% ethanol) and fed to ML2, 

ML4, ML8 and ML16 fish groups, respectively. A total of 225 fingerlings (3.7±0.13 g) 

were randomly selected and divided into five triplet (15 fishes per tank x 15 tanks) groups 

which were fed diet-1 (control-1+ve) for 15 days and then carps were challenged with A. 

hydrophila (3×10 8  CFU ml -1 ) via intraperitoneal (i. p) injection and then fed varied 

doses of ML supplemented diets for 60 days. At the end, decreasing trends were found in 

SOD (13%), CAT (11%), GPx (17%), GR (15%), GST(9%) in control-2(-ve) diet fed 

groupwhile significantly higher (P <0.05) trends were found in in SOD-97%, CAT-93%, 

GPx-89%, GR-87%, and GST-83%in ML8% diet fed group. However, no significant (P 

>0.05) differences were observed in stress related genes in ML8% diet fed group 

compared to control-1 (+ve) groups. Finally, the results suggested that Moringa could 

enhance the non-specific immunity, antioxidant activity, and antibacterial activity of the 

common carp and could be used as a safe and effective feed additive in aquaculture. 

Keywords: Aquaculture, Carp, Catalase, Enzymes, Fish health, Stress genes 
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Abstract 

In order to enhance fish growth and its survivability, different antibiotics, hormones and 

other synthetic drugs have been administered in the field of aquaculture but these chemical 

compounds support the proliferation of drug resistant microbes and production of toxic 

substances affecting the health of the host and environment. The use of medicinal plants 

with phytochemical properties such as nettle can be safer, less toxic and ensure biosecurity 

in comparison to the chemical products. But, a plant or its products can contain anti-

nutritional factors which limit nutrition digestibility and fish growth. Thus, exogenous 

multienzymes were added on aquafeed to decrease anti-nutritional factors and ensure 

availability of digestible nutrients. So, this study was conducted to evaluate the use of 

nettle powder as feed additive along with multienzyme on growth performance and 

survival rate of rainbow trout. Five isonitrogenous diet (40% CP) i.e. Control diet with 

0.5 gm/kg multienzyme, control diet without multienzyme, diet with 1.5% nettle powder 

and 0.5 gm/kg multienzyme; diet with 3% nettle powder and 0.5 gm/kg multienzyme and 

diet with 5% nettle powder and 0.5 gm/kg multienzyme were formulated. The nettle 

supplementation enhanced fish growth over the control diet; the highest fish growth and 

better feed utilization was obtained when fish fed on a diet containing 1.5 % nettle powder. 

There were no significant changes in fish survival among the different treatments and its 

range was 98.4–100% suggesting that nettle had no toxic effect. 
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Abstract 

Threats associated with livestock grazing practices is considered as primary attributable factor for 

the habitat loss of red panda. Understanding the extent of its impacts on red panda can be crucial 

to improving conservation efforts as well as implementing national policies for sustainable wildlife 

management. This study was carried out in Eastern Nepal to assess the impacts of livestock grazing 

on red panda and explore the habitat preferences of red panda. Questionnaire survey and Key 

Informant Interviews were carried out to evaluate the perception of local community on 

conservation threats and importance of red panda conservation. Besides, 15 linear transects were 

delineated at an elevation interval of 100 m searching for livestock droppings and indirect 

evidences of red panda. Habitat preferences of red panda, vegetation abundance, coverage 

percentage of vegetation layers (canopy and shrub layer) and distance to water source were 

recorded using randomly plotted 58 quadrats of 10 m × 10 m. Jaccard’s similarity index was used 

to determine the spatial habitat overlap of livestock and red panda. Litsea elongata, Lithocarpus 

pachyphylla and Rhododendron falconeri were found to be the most dominant species in the study 

area. Grazing signs were observed from 51% of red panda habitats in the study area. Unsustainable 

livestock herding practices has induced negative impacts throughout the habitat range of red panda 

in the surveyed community forests. The research outcomes will be helpful in extending the existing 

body of knowledge regarding the status of red panda in Eastern Himalayas. In addition, to 

minimize the grazing impacts, we recommend organizing training and workshops to local herders 

about improved and sustainable herding practices.  

Key Words: Habitat overlap, Habitat preference, Similarity index, Livestock grazing, Red panda 
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Abstract 

The Sudurpaschim province has wetlands with high diversity as 87 fish species were recorded out 

of 252 species found in Nepal. A total of 37% land area of the region is covered by wetlands and 

majority of indigenous people rely heavily on water resources. With rapid population growth and 

increasing urbanization in the area, anthropogenic impact on water resources is indubitable. 

However, due to sparse scientific data, assessing the impact of human activities on water resources 

in the province is a difficult feat. Nonetheless, this paper aims to paint a picture of major 

anthropogenic activities affecting the ichthyofaunal diversity in the Sudurpaschim province by 

assessing available secondary data and reviewing existing literature comprehensively. From this 

review, it is clear that the water bodies in the province are impacted by anthropogenic activities. 

Unsustainable harvesting of wetland resources, habitat alteration and destruction for 

developmental activities, water pollution from agricultural runoffs are some of the primary causes. 

Furthermore, ichthyofaunal diversity is also affected by religious activities, domestic and other 

toxic wastes, eutrophication, deforestation and encroachment, poverty, inadequate monitoring and 

public awareness. More research in the aforementioned causes are urgently needed. Preventing 

exotic species invasion, overfishing and water pollution, improvement of spawning grounds, 

building fish ladders in dams,  effective implementation of rules and regulations, awareness 

campaign, including and implementing socio-economic factors in planning, providing alternative 

livelihood options, and local community mobilization are some steps that could alleviate the 

human impacts on fish diversity and prevent further damages in the region. 

Keywords: Comprehensive review, Conservation measures, Fish community, Human impacts, 

Priority settings 
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Abstract 

Naturally occurring entomopathogenic nematodes (EPNs) and their symbiotic bacteria are 

important biotic factors in suppression of insect pest populations in soil and cryptic 

habitats. These nematodes can control insect pests due to their mutualistic association 

with bacteria that kill the hosts by septicemia and make the environment favorable for 

EPN development and reproduction. The potent species of EPNs can commercially be 

mass produced as biological control agent all over the world. Based on work done in the 

other countries, Nepal might have the great potential to exploit these beneficial nematodes 

for the control of insect pests. Exploration of indigenous EPNs is receiving attention 

around the world. Numerous surveys conducted worldwide have detected many 

indigenous isolates. Altogether 115 species of EPNs (97 of Steinernema and 18 of 

Heterorhabdits species) have been reported so far worldwide. However, a limited research 

on EPN in Nepal has been done with 29 species only with some new species. Hence, the 

isolation and description of the native efficacious species and populations of EPNs is the 

need, not only from a biodiversity view point but also from a biological control 

perspective. The identification of EPNs, adapted to environmental and climatic conditions 

of cultivated areas, is important for sustainable pest suppression in integrated management 

programs in agricultural areas of Nepal. This study provides an overview of recent 

development on EPN research in other countries and evaluates their potential for the use 

and exploitation in Nepal. 

Keywords: Biological control, Entomopathogenic nematodes, Indigenous isolates, Insect 

pests, Nepal 
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Abstract 

Endometriosis, a common gynecological disorder responsible for infertility and pelvic pain, is 

the presence of endometrial glands and stroma outside the pelvic peritoneum and other 

extrauterine sites. Pathogenesis of the endometriosis is complex and awaits new targets with 

relevant diagnostic strategies. The objective of this study is to examine the stage-wise 

endometrial gene expression (HOX gene, FSH receptor) in secretory phase endometrium in 

between patients with healthy controls. Stage wise severity of disease endometrial biopsy 

specimens were obtained from endometriosis patients who underwent laparoscopy. Twenty 

patients with proven advanced-stage (Eachstage 4) endometriosis and 5 Controls underwent 

endometrial biopsy in their secretory phase. Analysis of eutopic endometrial gene expression 

(HOX gene, FSH receptor) was analyzed by Agilent 2100 Bioanalyzer, expression patterns of 

these specific genes were validated using quantitative real-time PCR. Many genes related to 

metabolic process, cellular ketone metabolic process, and ncRNA metabolic processing were 

included. The results of this analysis support that the eutopic endometrium from patients with 

advanced-stage wise endometriosis has distinct gene expression profiles from eutopic 

endometrium of control. The expression of these genes is directly or indirectly involved in the 

pathogenesis of this disease and will be included as endometriosis disese marker. If the 

expression of these genes will be regulated the prevelece or occurrence of the endometriosis can 

be treated or cured. This study might provide information for new biomarkers or novel 

therapeutic targets and robust genetic effects on genes with diverse functions in endometrium 

and may provide a platform for better understanding of genetic effects on endometrial-related 

pathologies. 
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Abstract 

Cattle suffer from many parasitic diseases which afflict their productivity. To know the 

prevalence of gastrointestinal parasites (GIPs) between intensive and semi-intensive cattle 

in Kathmandu, a total of two hundred dung samples were collected from the upper surface 

of dung using sterile spatula preventing contaminations. The samples were preserved in 

airtight sterile vials containing 2.5% potassium dichromate solution and immediately 

transported to the Parasitology Laboratory of Central Department of Zoology, Kirtipur 

and examined using direct and concentration method. Prevalence of GIPs was recorded 

as 53% and 61% in intensive and semi-intensive cattle, respectively. Seven species of 

GIPs were identified in intensive cattle and nine in semi-intensive cattle. The overall 

prevalence of GIPs were 36.36% in male and 49.44% in female of intensive cattle (χ² = 

0.627, p >0.05) and 70.27% in male and 55.56% in female in semi-intensive cattle (χ² = 

0.294, p >0.05). The association of parasitic infection regarding age of semi-intensive 

cattle was not statically significant (χ² = 2.612, p >0.05). Heavy intensity was noticed only 

in case of Fasciola sp. in both categories. The GIP infection was almost similar in both 

intensive and semi-intensive cattle. Extensive study is warranted throughout the cattle 

farms of the district to elaborate the associated risk factors along with corresponding 

effective preventive measures.  

Keywords: Gastrointestinal parasites, Intensive, Intensity, Kathmandu, Prevalence 
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Abstract 

Wetland ecosystems are key landscapes for conservation as they regulate several critical 

functions. They are the critical habitats for many species, and they provide numerous 

goods and services to the mankind. They prevent and regulate floods, act as sediment and 

nutrient retention, also serve as a carbon sink. On top of these, they have significant 

cultural, religious and historical values in Nepal. Despite of these invaluable importance 

of wetland, they are not prioritized in conservation arena of Nepal, resulting in gradual 

destruction and degradation. The ecosystem integrity of wetlands has not been studied yet 

nor there is enough scientific evidences or documents prepared to show their status which 

otherwise would have been helpful in comparing the wetland condition every year or 

every two years to understand the status and trend. Assessing wetland health requires an 

accurate assessment of the current ecological state of wetland ecosystem and hence need 

to consider all elements of a wetland ecosystem including water quality, aquatic flora and 

fauna, birds, hydrology, catchment disturbances and so on. In this regard, it is pertinent to 

develop integrated and contextual methodological framework for Nepal so that all the 

upcoming wetland health assessments can follow the same methodology and can be made 

comparable to each other. This will also help decision makers and policymakers to 

prioritize the wetlands and allocate resources accordingly for wetland restoration. This 

present work is instrumental in guiding the assessment of the wetland’s health in Nepal. 

Keywords: Aquatic ecosystem, Benthic macroinvertebrates, Ecosystem services, Water 

quality 
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Abstract 

Air-breathing fishes survive in swamps and muddy waters due to their ability to utilize atmospheric 

oxygen for respiration through the various air-breathing organs. It is reported that air-breathing 

fishes harbor a greater diversity and abundance of larval helminths. This study was designed to 

isolate and identify the helminth parasites infecting gastro-intestinal region of air-breathing fishes 

found in rivers and ponds of Biratnagar, Nepal. Four different species, i.e. Channa orientalis (n = 

120), Channa striatus (n = 130), Clarias gariepinus (n=100), and Heteropneustes fossilis (n = 

180), of total 530 air-breathing fishes were collected from water resources of Biratnagar area by 

fish net with the help of fishermen. The gut content of the fishes was removed and examined under 

macroscope after saline mount preparation and the parasites were identified by morphological 

features using refrence materials. Out of 530 air-breathing fishes, 495 (93.4%) fishes were found 

to be infected with some helminth parasites. The higher prevalence (100%) of parasites was seen 

in C. orientalis and H. fossilis, followed by C. striatus (85.38%) and C. gariepinus (84.0%). A total 

of 14 species of parasites namely Capillaria pterophylli, Camallanus intestinalis, Procamallanus 

laevionchus, Procamallanus heteropneustes, Eustrongyloides spp., Bothriocephalus spp., 

Proteocephalus spp., Lytocestus indicus, Gonocerca phycidis, Genarchopsis goppo, Allocreadium 

spp., Phyllodystomum folium, Pallisentis ophiocephali, and Pomphorhynchus spp. were recorded. 

Multiple infections to a single host by different parasites were also seen in the study. These findings 

confirmed that helminth parasites have widespread in air-breathing fishes, and the prevalence of 

helminth parasites is high in the gastrointestinal tract of the fishes.  

Keywords: Air-breathing fishes, Channa, Helminth parasites, Gut, Prevalence 
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Abstract       

Nepal has been included in the world Thalassemia Belt but data on the prevalence of thalassemia 

and haemoglobinopathies are lacking. Beta thalassemia is a severe transfusion dependent genetic 

disease with a high morbidity. This study was undertaken to determine the role of RBC 

parameters in suggesting thalassemia for further investigations involving high cost techniques 

like hemoglobin electrophoresis or high-performance liquid chromatography (HPLC). The aim 

of this study was to observe RBC indices as tools for the screening of thalassemia and 

haemoglobinopathies. A cross-sectional study for haemoglobin disorders among Muslim ethnic 

groups of eastern Nepal was carried out. Initially RBC indices were estimated by fully automated 

electric cell counter. The cases with deranged RBC parameter such as MCV< 75 fL, MCH < 

27pg and Hb concentration < 11 dL suggesting thalassemia were further examined for Hb 

analysis by capillary electrophoresis. Only cases with HbA2 fraction > 4% or with a peak in the 

HbE fraction were subjected to Multiplex Amplification refractory Mutation System- 

Polymerase Chain Reaction (MARMS- PCR) to confirm β-globin gene mutation.  Of 300 

samples, 59 had low MCV and/or low MCH and/or Hb. Beta thalassemia heterozygous/trait, 

Hemoglobin E homozygous/disease and Hemoglobin E heterozygous/carrier were diagnosed. 

The HbE fraction was found in 28 cases, and all had a mutation at codon CD-26 (Glu> C). The 

mean HbA2 fraction > 3.5 was found in 31 cases, mutations IVS1-5 (G>C), C-15 (G>A) and 

were identified. Simple RBC indices can be used for the screening of thalassemia and 

haemoglobinopathies. Hemoglobin electrophoresis must be suggested for confirmation. 

Keywords: Beta-thalassemia, Hemoglobin heterozygous, homozygous, RBC indices 
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Abstract 

Visceral Leishmaniasis is commonly known as kala-azar (KA). It is caused by a protozoan 

parasite Leishmania donovani which is transmitted to humans by an infected female 

sandfly, Phlebotomus argentipes. KA is common in the Indian sub-continent including 

Nepal and efforts for its elimination are on-going. However, expansion of this disease 

towards the non-program districts, previously considered as KA free, may impact the 

ability to achieve the elimination target by 2020. Data of kala-azar cases were collected 

from the Epidemiological Disease Control Division, Government of Nepal. Similarly, a 

literature review was undertaken to collect the studies conducted during 2005–2020 on 

kala-azar. PubMed search was carried out using key words “Kala-azar” or “visceral 

leishmaniasis” and “non-program district” and “Nepal”. The past 15 years’ data showed 

that the trend of KA cases decreased in the program districts while it increased in the non-

program districts. The national trend for overall incidence of KA also significantly 

decreased over this time period. Our previous studies also confirmed that the KA cases 

are gradually increasing to the non-program districts including the hilly and mountainous 

region of Nepal. The government of Nepal should urgently revise its disease control 

programs to achieve the kala-azar elimination by 2020 goal set by the country. 

Keywords: Elimination, Non-programmed districts, Program districts, Trend, Visceral 

leishmaniasis 
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Abstract 

An entomological survey was conducted in some urban agglomerations of Balkhu, Kalanki, 

Swayambhu, Balaju, and Machhapokhari of Kathmandu district to collect larval Culex 

quinquefasciatus, Aedes aegypti and A. albopictus from October-December 2018 and January-

March 2019. Of the total 1337 larvae collected, larval Culex quinquefasciatus was identified as 

dominant (93%) followed by Aedes albopictus (4%) and Aedes aegypti (3%). The average 

number of larval C. quinquefasciatus and ambient humidity was found negatively correlated (r 

= -0.656) whereas positively associated with water temperature (r = 0.031).  Likewise, there 

was negative correlation between the average number of larval A. aegypti and A. albopictus 

and humidity (r = -0.087) but positive correlation between average water temperature (r= 

0.409). Similarly, distribution of the species with localities (P <0.05) with respect to months 

was significantly differed. Machhapokhari (167.7 ± 110.1) had the highest mean larval 

abundance followed by Kalanki (51.5 ± 51.5), Swayambhu (3.17 ± 2.45) and Balkhu (0.5 ± 

0.5). Significant difference (P = 0.25 F = 1.74) was found between the mean abundance of 

localities. Climatic factors over time and larval breeding habitats generating human activities 

associated with migration, settlement, urbanization, vehicular transportation are important 

aspects of larval mosquito’s abundance. 

Keywords: Larval Culex quinquefasciatus, Aedes aegypti, A. albopictus, Climatic factors, 

Human activities 
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Abstract 

The foraging and nest maintenance activities of ant colonies lead to accumulation of 

organic matter within the nest chambers as well as at the nest entrance rim. Foraging ants 

carry a wide variety of plant- and animal-based food items to their nests and discard the 

unutilised food and the faecal matter either within specific parts of their nest and/or just 

outside the nest in the form of debris piles. Some ant species are considered as omnivore-

herbivores while others are omnivore-predators. Omnivore-herbivores include sugar-

loving ant species and seed-harvester ant species while omnivore-predators are 

predominantly predaceous on small insects and/or invertebrates. Our earlier studies 

conducted on colonies of predatory and sugar-lovingant species have revealed their role 

in enhancement of soil nutrients. Further studies on omnivore-predator ant species have 

shown that under natural and experimental field conditions, ant colonies enhance the 

growth and yield of crop plants. In the present study, we have focused on the isolation 

and in-vitro biochemical characterization of plant growth promoting microbes from the 

nests of a seed harvester ant, Trichomyrmex scabriceps. The potential isolated strains were 

further subjected to pot trials with chickpea plants. The ant nests were found to have 

higher microbe density and diversity as compared to the control soil. Two most abundant 

nest chamber and debris pile associated bacterial strains increased plant biomass 

suggesting that these ant nest associated soil microorganisms can serve as effective 

alternatives to fertilizers by promoting plant growth. 

Keywords:  Microbe density, Plant biomass, Plant growth-promotion, Predaceous 

insects, Seed-harvester ants 
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Abstract 

Soil transmitted helminths are a worldwide major public health problem for developing 

countries, however, concerns have been expressed in developed nations because of the 

increased use of treated wastewater and sludge with no clear way of knowing the infection 

potential that can be attributed from such water. A sensitive and specific method was 

developed for the detection of infectious helminth eggs from environmental samples. The 

sensitivity of the method was < 1 egg/L for treated wastewater. However, sensitivity of 

the method was one order of magnitude lower for the raw wastewater and sludge samples. 

When the method was combined with photoactivable dye called Propidium Monoazide 

(PMA), the newly developed method (PMA-qPCR) has resulted 100% reduction in gene 

copy numbers non-viable helminth eggs seeded in wastewater. Further comparison of the 

PMA-qPCR method with other two (culture based and vital stain) methods, the PMA-

qPCR method estimated the viability of ova in the test samples was 19% lower than the 

percentage of viability of ova estimated by the vital stain method. In comparison, the 

percentage of viability estimated by the PMA-qPCR was 38% higher than the viability of 

ova estimated by the culture-based method.  Since, traditional methods (culture-based and 

vital stain) rely on the sensitivity of a microscope that inherit inbuilt error, the PMA-qPCR 

method has provided more accurate estimation of infectious helminths eggs from 

environmental samples. This method can also be used for the detection of low helminth 

egg load form infected individual.  

Keywords: Environment, Public health, Sensitive detection, Soil transmitted helminths 
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Abstract 

Dhading is one of lymphatic filariasis (LF) endemic district of Nepal. Under the global 

program to eliminate LF, Nepal government has completed six rounds of mass drug 

administration (MDA) in 2013 with the aims of eliminating LF by 2020. Microfilaremia 

survey is methodologies used to determinefilarial load in community which is proxy 

indicator of LF transmission. With the aim of assessing microfilaremia (>12years) to 

understand area is receptive for LF transmission present study has been carried out in 431 

individuals of selected age groups from 174 houses. Finger-prick method was applied to 

collect blood sample from all available individuals in the night between 10:00 pm - 4:00 

am. Four drops of blood was collected, smear was made and further processed in 

laboratory. All study participants were examined for clinical manifestation of LF and 

interviewed for drug uptake during MDA rounds. Obtained result was analyzed using ‘R’ 

software. The overall male female ratio was 0.7 and mean age of the participants was 39.2 

years (range of 13-80 years). Overall microfilaria prevalence was 5.8% and males were 

significantly more infected (P <0.01). Of 62 individuals with chronic clinical 

manifestation, 7.4% and 7.0% had hydrocele and elephantiasis respectively. 

Microfilaremia, hydrocele and elephantiasis in different ethnic groups were significantly 

different (p <0.5). Only one individual with elephantiasis was found to have microfilaria. 

The result indicated existence of cluster of filarial infection so further survey along with 

xenomonitoring is recommended to understand transmission dynamics. 

Keywords: Community, Elephantiasis, Hydrocele, Lymphatic filariasis, Microfilaremia 
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Abstract 

Biological control of root knot nematode (Meloidogyne sp.) by using soil borne 

antagonistic fungi such as Trichoderma sp. is one of the potential non-chemical and 

effective methods. A study was carried out to isolate indigenous Trichoderma isolates 

from the soils of agricultural fields. Altogether 100 soil samples, fifty each of Kathmandu 

and Kavre districts were collected randomly from ten commonly grown vegetable crops - 

cauliflower, cabbage, leaf mustard, asparagus bean, tomato, cucumber, brinjal, chilly, 

pumpkin and lady’s finger. Five soil samples of 10 gm from each crop were processed for 

the isolation of Trichoderma isolates through serial dilution and spread plate techniques 

followed by sub culturing technique. Result obtained so far indicated that 80% (40/50) of 

the soil samples in Kathmandu and 78% (39/50) in Kavre district had the Trichoderma 

sp. present. These Trichoderma isolates will be further evaluated in vitro and in vivo 

against Meloidogyne sp. aiming to find some most potential isolates which could be used 

towards controlling nematodes, achieving maximum progress in plant productivity 

and promoting sustainable agriculture.  
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Abstract  

Recent studies suggest that genetic polymorphisms may mediate the metabolism of important 

toxicants and nutrients. The aim of this study was to investigate the relationship between single 

nucleotide polymorphisms (SNPs) in key genes and the blood concentrations of toxicants and 

nutrients.  As part of the Qanuippitaa Inuit Health Survey in Nunavik (Canada) in 2004, we 

recruited n=665 individuals. Blood samples were collected for quantifying toxicants and nutrients 

levels, and for genotyping (140 SNPs in classes relevant to metal or POPs toxicokinetics and/or 

toxicodynamics such as glutathione metabolism, selenoproteins, and inflammation). 

Questionnaires were administered to obtain information on demographics. A complete dataset was 

available for 663 participants. Geometric means (µg/L) of whole blood mercury (Hg), cadmium 

(Cd), lead (Pb), dichlorodiphenyldichloroethylene (DDE), polychlorinated biphenyls (PCBs) -153 

and selenium (Se), were 11.1, 2.8, 40.0, 2.9, 1.1 and 301.2, respectively. Red blood cell membrane 

levels of docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA) were 5.13 % / total fatty 

acid (TFA), 1.31 % /TFA respectively. Out of 106 SNPs successfully genotyped, biomarker levels 

for Hg, Cd, Pb, DDE, PCB-153, DHA, and EPA differed by genotype for 20, 13, 12, 19, 21, 9 and 

8 SNPs, respectively. Only 9 SNPs (5 associated with Hg, 2 with Pb, 2 with DDE, 4 with PCB-

153, 1 with DHA) remained significant following Bonferroni correction. The findings suggest that 

polymorphisms in environmentally-responsive genes can influence biomarker levels of key 

toxicants and nutrients. Consideration of such gene-environment factors may help improve the 

interpretation of biomonitoring results. 

Keywords: Biomarkers, Exposure assessment, Nutrition, Pollution, Public health 
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Abstract 

River health reflects the state of physical, chemical, flow regimes, morphological 

characteristics, and instream and riparian biotic assemblages of a river. River health is 

publicly appealing term as it evokes societal concern about impacts of human actions on 

river ecosystem. When a river is healthy, the river can perform all its vital functions and 

maintains the services that it provides to the nature and human beings. Therefore, 

assurance of good river health is critical for continuing ecological processes of the 

ecosystem and ecosystems services to human beings. But today, rivers are being 

continuously deteriorated by wide ranges of human actions from sand and gravel mining 

to dumping of wastes in the river banks. Assessment of some parameters of river 

ecosystems may not provide a complete picture of river health as rivers does not only 

imply water quality, flow regimes or morphological characteristics but also biota 

inhabiting into the system and quality of river products on which people are depended for 

their livelihood. In this regard, an integrated approach that evaluates entire ecosystem 

considering physico-chemical parameters, hydrological parameters, morphological 

features, aquatic biodiversity including aquatic flora (periphyton and macrophytes) and 

fauna (macro invertebrates and fishes), riparian vegetation and quality of river products 

is essential. Here, we present the development of an integrated assessment method that 

evaluates river health wholly. The outcomes of the assessment would be useful for river 

restoration and sustainable management of rivers in long run. 

Keywords: Aquatic biodiversity, Ecosystem services, River degradation, River restoration 
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Abstract 

Cats (Felis catus) are the only felines that live in close contact with human. Their 

gastrointestinal (GI) health is critical in understanding their survival and wellbeing 

especially in the rural areas. This is because these animals can act as vectors, carriers, 

reservoirs, and definitive hosts for many GI parasites. The current study therefore aimed 

to assess the diversity and prevalence of GI parasites in cats from Ratnanagar, Chitwan in 

eastern Nepal. A total of 25 fresh fecal samples of cats of varied age and sex were 

collected and transported to the Animal Research Laboratory at Nepal Academy of 

Science and Technology, Lalitpur, Nepal. The fecal samples were analyzed through 

formal ether sedimentation, flotation, and acid-fast techniques and observed under a 

compound microscope. Results showed cent percent prevalence and the presence of 10 

diverse species of GI parasites. The reported parasites were protozoa like 

Cryptosporidium sp., Entamoeba sp., and Isospora sp., and helminths like Capillaria sp., 

hookworm, Macracanthorhynchus sp., Strongyle, Strongyloides sp., Taenia spp., and 

Toxocara cati. In conclusion, higher prevalence and greater diversity of the GI parasites 

might have a negative impact on the GI health of these animals. Also, few of these 

parasites have a zoonotic potentiality indicating the need of further public health concern 

by authorities. 

Keywords: Cryptosporidium, Entamoeba, Macracanthorhynchus, Toxocara, Zoonosis 
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Abstract 

River ecosystems are vital resources that support a numerous biological process. Despite this, 

rivers are experiencing great stress from human activities due to rapid development of 

agriculture and industry that are hindering river morphology and biota, leading to river 

degradation. Besides, physical and chemical parameter assessment, biological monitoring 

through the use of macroinvertebrates is the best and the mostly used method to assess river 

overall health. Using key words, “macroinvertebrates”, “river health”, and “Karnali River basin” 

(KRB), various related scientific journal papers were downloaded using Google scholar and 

altogether 25 journal articles were reviewed to generate necessary information on river water 

quality of the KRB that were assessed using macroinvertebrates as a bio-indicator.  Based on 

literature regarding macroinvertebrates, we attempted to summarize the growth in research on 

the ecological river water quality of West Seti, structure of benthic macroinvertebrates 

community, effects of water diversion projects on the macroinvertebrate communities and 

stressors influencing the composition of benthic macroinvertebrates in the KRB. Recent studies 

have focused on effects of flow reduction on macroinvertebrates and prioritize to understand the 

relationship between flow alterations caused by water abstractions and changes in 

macroinvertebrates composition to determine sustainable and sound management strategies for 

river ecosystems. Overall, nine orders of macroinvertebrates were found to indicate water quality 

of the KRB. Several studies have been done in Nepal to assess the river water quality using 

macroinvertebrates as a bio-indicator. However, such studies in the far western part of Nepal are 

scarce as compared to other parts of Nepal. The published study in the KRB is very limited; 

thus, we recommend extensive research in these areas. 
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Abstract 

Drinking water safety is a sensitive issue and its quality has to be monitored from time to 

time. Microbial study has been done but protozoan detection is rare. The present study 

was taken to compare the water quality (both chemical and protozoan), that was easily 

assessable to the consumers. Field survey showed that people were using both tap (i.e. 

supplied by KUKL) and well water. Supplied water was taken as treated and well water 

as untreated. Forty tap and twenty well water samples from different house in 

Tripureshwor, Kathmandu valley were collected and transported by standard methods. 

Random sampling was adopted for study during September 2020.Physico-chemical and 

Protozoan analysis of water sample was conducted in laboratory of Kathmandu Upatyaka 

Khanepani Limited (KUKL). For collection of samples, 300 ml capacity of bottle was 

used and capped tightly. The samples were examined by routine parasitology using light 

microscope. Data was entered in Excel and analyzed using SPSS. There were cases of 

abnormal water parameter in both types. In 15% samples protozoa was detected with 

13.33% E. histolytica (n = 8), 3.33% B. coli (n = 2), 5% P. cadautum (n = 3), 11.67% G. 

lamblia (n = 7), 8.33% A. proteus (n = 5). All the five protozoa were present in samples 

having beyond acceptable values of iron (p=0.0005) and ammonia (p = 0.0000). 

Keywords: Ammonia, Drinking water, Iron, Protozoa, Routine parasitology 
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Abstract 

Gastrointestinal (GI) parasitic infection is a serious issue in ungulates and is the one of the 

major problems of Nilgai which serves as a host to both protozoan and helminth parasites. A 

total of 68 fecal samples from different individuals of Nilgai were collected by hand keeping 

method with sterile toothpicks in May 2018 to know the GI parasites of Nilgai of Lumbini 

Development Trust Area. These collected samples were preserved in airtight vials containing 

K2Cr2O7, and transported to the laboratory of Central Department of Zoology, Tribhuvan 

University for examination with direct and concentration method. Overall prevalence of GI 

parasites in Nilgai was 88.23% (n=60), containing both protozoan (14.70%) and helminth 

(80.88%) parasites and there was statistically significant association between protozoan and 

helminth parasites (χ² = 31.154, df = 1, P <0.05). Out of 68 samples, only 10 samples were 

found positive with protozoan parasites which includes Eimeria sp. with (10.29%) and 

without micropyle (4.41%), 55 samples were found positive with helminth parasites including 

trematode, such as Fasciola sp. (30.88%), Paramphistomum sp. (25%) and nematode like 

Strongyloides sp. (67.64%), Muellerius sp. (25%), Dictyocaulus sp. (10.29%), Hookworm 

(10.29%), Strongyles (8.82%), Haemonchus sp. (2.94%), and Ostertagia sp. (1.47%). The 

concurrent parasitic infections were found to be more common in Nilgai, showed the highest 

rate of single infection, 35.0% (n=21), followed by double infection, 28.33% (n=17), triple 

infection, 20.0% (n=12) and multiple infection, 16.66% (n=10).The results concluded that, 

concurrent parasitic infection   in Nilgai was not statistically significant (χ²=6.3296, df = 3, P 

= 0.096). 
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