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On behalf of the Steering and Scientific Committees we welcome you to an exciting experience in Kathmandu. Since its inception the Aquatic Ecosystem Health and Management Society (AEHMS) has organized biennial conferences and special symposia on various timely issues across the world. A series of symposia have been organized focusing on such topics like Great Lakes of the World (GLOW), Sediment Quality Assessment (SQA), Integrated Toxicology, State of Brazilian Ecosystems, Tropical Aquatic Ecosystems, Resilience and Integrity of Aquatic Ecosystems. The Great Himalayan conference is a part of this series. During 1998 a monograph entitled “Top of the world Environmental Research: Mount Everest-Himalayan Ecosystem” (Baudo, Tartari and Munawar, Eds.) was published under the Ecovision World Monograph Series. This provided incentive to organize a focused conference on the diverse Himalayan ecosystem about which very little is known. Consequently the preparations of this conference were initiated in 1999 when both the co-chairs met in Nainital during the AEHMS sponsored Tropical Aquatic Ecosystems symposium. To follow up the initial proposal, meetings were held in New Delhi and Patna in 2001 and 2002 respectively during which period the plans of this conference were finalized and an action plan was developed.

The Great and lofty Himalayas were formed over 50 million years ago with Mount Everest-the highest peak on earth. It harboured the historical and rich civilizations of Brahmaputra, Ganages and the Indus. The Great Himalayas contains a very diverse range of terrestrial and aquatic habitats which are uniquely pristine and remote. However its integrity has been recently threatened by anthropogenic stress, commercialism and environmental changes. We are pleased by the overwhelming response as evidenced by a large number of presentations (100) which hopefully will shed light on various aspects of Himalayan ecosystem health. The program presents an interesting integration of timely topics and issues which provides most current status of the Himalayan ecosystem health.  

 The Aquatic Ecosystem Health and Management Society (Canada), Kathmandu University (Nepal) and other sponsors extend a warm welcome to all of you in the beautiful and scenic surroundings of Kathmandu. We wish you a challenging, enjoyable and productive meeting.

Baudo, R., Tartari, G., Munawar, M., (Eds.), 1998. Top of the World Environmental Research: Mount Everest-Himalayan Ecosystem  The Great Ecovision World Monograph Series, Backhuys Publishers, The Netherlands, 293 pp.

Mohiuddin Munawar, Co-Chair                             Subodh Sharma, Co-Chair               


President, AEHMS                                                 Kathmandu University, Nepal


Fisheries and Oceans, Canada 



PROGRAMME AT A GLANCE – The Great Himalayas’

	
	Mon. Jan 12
	Tues. Jan 13
	Wed. Jan 14

	
	Conference  Day 1

(8:30 – 5:20)
	Conference Day 2

(8:30 – 4:30)
	Conference Day 3

(8:30 – 4:30)

	Morning
	Registration 7:00 – 9:00

8:30 Opening Remarks: 

Prof. S.R. Sharma

Welcome S. Sharma/ M.Munawar

Keynote: R. Baudo
Session 1: Physical,Chemical and Geological Regime

	Registration: 7:00 – 8:00
Keynote: R.T. Heath
Session 3: Ecosystem Health of Pristine Environments
	Session 5: Social Economics, Tourism and Management

	Afternoon
	Keynote: S.P. Singh

Session 2:  Biodiversity
Posters & discussion
	Keynote: M. Munawar
Session 3: continued

Session 4: Watershed Conservation
Posters & Discussion
	Session 5: continued
Plenary: Synthesis and Final Remarks



	Evening
	
	Banquet


	


Thursday January 15: Field trip to including a visit to Kathmandu University and to the oldest historical part of the city Bhaktapur, with a closing ceremony. Social activities booklet will be provided separately.

GENERAL INFORMATION

Official Language

The official presentation language is English. All lectures and documentation will be in the English language only.

Registration desk

Registration from 7-9 PM on 11 Jan 2004, and  from 7-8 AM on 12 Jan 2004 at Visakha Hall of the Hotel Blue Star.

Audio-visual aids

Standard equipment available in the lecture room is a presentation screen, PC with CD-rom and diskette, data projector, slide projector, overhead projector, flip chart, wireless microphone and lectern microphone.  

Posters

Posters will be displayed in the terrace adjacent to Visakha Hall the Hotel Blue Star. A note will be posted with your display time.

Badges

You should consider your personal name badge as a valuable entry ticket. Please wear your badge at all times during the conference. 
Messages, Lost and found

 There will be a “Messages, Lost and Found” Counter in the Visakha Hall 

Hospital Facilities 

Ask at the Reception Counter of the Hotel, there is a doctor on call.

Liability

The Conference organizers, Blue Star Hotel or Kathmandu University cannot be held responsible for damage, loss or theft during the conference. 

GENERAL INFORMATION – CONTINUED
Coffee and tea breaks

During official breaks refreshments will be served (included in the registration fee). Area will be announced at time of conference.

Lunch

Lunch is included in the registration fee and will be served within the Hotel at the times mentioned in the program. To be held at the terrace adjacent to Visakha Hall of the hotel

Social activities

· Reception Dinner Banquet will be held at Visakha Hall of the Hotel Blue Star at 6.30 PM on 12 Jan  2004.

· Field trip on 15 Jan 2004 to Nagarkot – to observe spectacular view of the Great Himalayan range including Mount Everest and to Bhaktapur – the oldest and historical city of the country followed by a short visit to Kathmandu University, Dhulikhel.

· Schedule (Times are approximate except for departures)

· 7.30-8.30

Breakfast in the Hotel Blue Star.

· 9.00

Bus ride to Nagarkot

· 11.00

Tea/Coffee at Hill Side Resort, Nagarkot.

· 11.30

Bus to Kathmandu University, Dhulikhel

· 12.45

Lunch at Kathmandu University

· 1.30  

Closing Session at Kathmandu University Auditorium

· 2.30

Bus to Bhaktapur

· 2.45

Musical Show at the School of Music, Bhaktapur

· 3.30

Walk into the town 

· 5.00

Bus to the Hotel Blue Star

DETAILED SCIENTIFIC PROGRAMME
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International Conference on

The Great Himalayas: Climate, Health,

Ecology, Management and Conservation

January 12-15, 2004.

PROGRAM

Monday January 12, 2004

7:00 – 9:00
Registration

8:30 – 9:00
Welcome
Dr. Subodh Sharma, Organizing Secretary 

Associate Professor, Kathmandu University, Nepal

Opening remarks


Prof. Surest Raj Sharma, Vice Chancellor, Kathmandu University, Nepal

Dr. Mohiuddin. Munawar, President 
Aquatic Ecosystem Health and Management Society

Conference Co-chair


Senior Research Scientist, Fisheries and Oceans Canada, Burlington, Canada

9:00 – 9:30
Keynote

Scientific research at the International Laboratory/Observatory Pyramid, 


Sagarmatha National Park, Nepal


RENATO BAUDO, Italy
SESSION 1: PHYSICAL, CHEMICAL and GEOLOGICAL REGIME

9:30 – 9:50
 SEQ CHAPTER \h \r 1Managing water quality above contaminated bed sediments by controlling 



chemical flux

LOUIS J. THIBODEAUX
9:50 – 10:10
Elemental characterization and analysis of airborne particulate matter collected in Himalaya at 5,100 M height

E. RIZZIO, G. GIAVERI, L. BERGAMASCHI, G. VERZA, G. ZAMBELLI, R. BAUDO, G. TARTARI, AND M. GALLORINI
10:10 – 10:30  Long range atmospheric transport of contamination to the Himalaya

MARK LOEWEN, SUBODH SHARMA, GREGG TOMY, FEIYUE WANG FRANK WANIA, AND DEREK MUIR
10:30 – 10:50 
Medium range weather forecast for a successful joint INDO-NEPAL Army    Expedition-2003 to the Mount Everest

GUPTA, A., SINGH J., AND RATHORE, L.S.
10:50 – 11:20
TEA BREAK

11:20 – 11:40
Hydrologic Regimes for two sub-catchments in the Central Nepal Himalaya



R.M. BAJRACHARYA, S. SHARMA, P. POKHAREL , AND S. GAUTAM
11:40 – 12:00
Rainwater in water resources regime


BHIM MALLA 

12:00 – 12:20
An overview of water quality in the Rivers of Nepal


MANDIRA SHRESTHA AND RITESH PRASAD GURUNG
12:20 – 1:50
LUNCH
SESSION 2: BIODIVERSITY
1:50 – 2:20
Keynote
Responses of trees and ecosystems to monsoon and the following droughts with particular reference to central Himalaya

S.P. SINGH
2:20 – 2:40 
Between past and future: Bio-diversity and ecology in India and Nepal

T.C. INDRAJIT
2:40 – 3:00
Biodiversity of Khumbu region: Population study of Actinoimycetes

YOGAN KHATRI, DEEPAK SINGH, ARISHMA SINGH AND V.P. AGRAWAL
3:00 – 3:20
Status of invasive plant species in Himachal Pradesh (Northwestern Himalayas), India and their ecological impact

R.K. KOHLI AND K.S. DOGRA

3:20 – 3:40
Importance of Ethnozoological study in conservation of Herpetofaunal diversity in Nagaland, India.

MEREN AO AND SABITRY BORDOLOI
3:40 – 4:10
TEA BREAK

4:10 – 4:30 
Impact of lantana camara on the understorey vegetation in forests of the Shivalik Himalayas

D.R. BATISH AND H.P. SINGH
4:30 – 4:50  
Regeneration of monodominant stands of banj oak (Quercus leucotrichophora A. Camus) on abandoned terraces in Central Himalayas.

S. A. QUAZI
4:50 – 5:10        Biodiversity and biogeography of Himalayan freshwater crabs

D. BRANDIS AND S. SHARMA

5:10 – 5:30
Biodiversity at risk: Result of exclusion of people from access to resource opportunity

KESHAV RAJ ADHIKARI
POSTER SESSION

Tuesday, January 13, 2004

SESSION 3: ECOSYSTEM HEALTH OF PRISTINE ENVIRONMENTS

8:30 – 9:00
Keynote
Does Microbial Food Web play a key role in the functioning of ultra-oligotrophic Himalayan ecosystems?

ROBERT T. HEATH AND MOHIUDDIN MUNAWAR
9:00 – 9:20
Studies on antibacterial activity of soil from Khumbu region of Mt. Everest
BHAGABATI PANDEY, PRAKASH GHIMIRE AND VISHWANATH P. AGRAWAL 
9:20 – 9:40
Performance study on reed bed wastewater treatment units in Nepal



K. R. BISTA AND N. R. KHATIWADA

9:40 – 10:00
Rehabilitating the degraded agricultural lands through Integrated Plant Nutrients Management Systems (IPNS): Experiences from the hills of Nepal

B. D. REGMI
10:00 – 10:30
TEA BREAK

10:30 – 11:00
Keynote


Ecosystem health of pristine environments:  Structural and functional assessment
P.J. DEN BESTEN AND M. MUNAWAR
11:00 – 11:20
Diurnal patterns of lower atmospheric pollution in two urbanized valleys



MARK L. HILDEBRANDT 
11:20 – 11:40
Degrading quality of Rivers of Nepal



RITESH PRASAD GURUNG
11:40 – 12:00
Urban ecosystems and health in Kathmandu: Handling of meat from slaughtering house to consumer’s table



DURGA DATT JOSHI, MINU SHARMA, AND MAHENDRA MAHARJAN
12:00 – 1:30
LUNCH BREAK

1:30 – 1:50
Rural communities’ knowledge on water quality and water borne disease: The case of Bungamati Locality in Kathmandu Valley, Nepal



BANDANA K PRADHAN, R.GRUENDLINGER, I. FUERHAPPER AND S. 



PRADHANANG
1:50 – 2:10
Bacteriological And helminthological assessment of drinking water quality of Q



Ward - 20, KMC.

SUNILA THAPA, MAHENDRA MAHARJAN AND DURGA DATT JOSHI 

2:10 -2:30 
Situation of Pest Occurrence and Application of Chemical Pesticide in the Panchkhal Valley of JKW

BANDANA PRAJAPATI-MERZ
2:30 -2:50
Medicinal plant based alternative farming as a livelihood strategy in the Darjeeling Himalaya

D. R. CHHETRI
2:50 -3:20          TEA BREAK
SESSION 4: WATERSHED CONSERVATION

3:20 -3:40          Conservation and Management of Phewa Lake Ecosystem, Nepal



PURUSHOTTAM SHRESTHA

3:40 - 4:00 
Participation or just representation in watershed management planning and implementation in mountain watershed 

GOPAL B. THAPA   AND RAMJI P. NEUPANE
4:00 – 4:20
Synthesizing data and information in a regional research project – The approach of the PARDYP Water and Erosion team

JUERG MERZ, MADHAV. P. DHAKAL, ROLF WEINGARTNER
4:20 – 4:40
Conserving soil in agro-ecosystems of Nepalese Central Himalayas 

K. ATREYA, S. SHARMA, R. M. BAJRACHARYA, AND N. P. RAJBHANDARI
4:40 – 5:00
Soil erosion control measures on degraded sloping lands -A case study in Midlands of Nepal

DAISUKE HIGAKI, K.K. KARKI AND C. S. GAUTAM

5:00 – 5:20
Fisheries resources of Pokhara Valley, Central Himalaya, Nepal: Urgent need of conservation and sustainable utilization

KISHOR K. POKHAREL


POSTER SESSION

WEDNESDAY JANUARY 14, 2004

SESSION 5: SOCIO- ECONOMICS, TOURISM AND MANAGEMENT
8:30 – 8:50
Soil Erosion: An integral part of sustainable catchment management in the Greater Himalayan Region

M. PUDASAINI AND S. SHRESTHA
8:50 – 9:10
Forest management for the benefit of the resource or for people? Participatory and holistic forest management models for poverty alleviation

SABITA THAPA AND OLIVER SPRINGATE-BAGINSKI

9:10 – 9:30  
Community development through sustainable energy use and conversion in               harmony with environment in remote districts of Central Himalayan Mountains, Nepal

ALEXANDER ZAHND
9:30 – 9:50
Relationship between socio-economic status, fuel and fodder energy consumption patterns in Rui watershed of Jammu Region:  a case study

VIKRAM S. RATHORE, SANJAY SHARMA AND VIKAS SINGHAL

9:50 – 10:10
TEA BREAK

10:10 – 10:30
Application of natural systems for environmental management 

N. R. KHATIWADA, O. SHIPIN, T. KOOTTATEP, M. BORIN, J. GARCIA, G. ZALIDIS, F. BRISSAUD AND C. POLPRASERT 

10:30 – 10:50 
Use of recycled materials in road construction as a part of the waste minimization                       strategy in Sydney and possible lessons for the Himalayas

NATHAN GAMBIN, CHIN LEO, ATAUR RAHMAN
10:50 – 11: 10
Human-Wildlife conflicts andPRIVATE 
 mitigation strategies in The Great Himalayan National Park, Himachal Pradesh, India

N.P.S. CHAUHAN
11:10 – 11:30   The impact of tourism upon rural livelihoods in Ayubia National Park, Pakistan.

K. IQBAL
11:30 – 11:50
Environmental quality of Upper Mustang: population, water and tourism


A.M.BOSELLI, G.U. CARAVELLO, A. BARONI

11:50–12:10  
Environmental Management for Religious Tourism- Lessons for pilgrim towns in Himalayas

KIRAN AJIT SHINDE
SESSION 1: PHYSICAL, CHEMICAL AND GEOLOGICAL REGIME

T. N. BHATTARAI

Role of geological factors in designing sustainable watershed management

K. W .G. REKHA NIANTHI

Trend of Sea Surface Temperature (SST) in the Indian Ocean around the Island of Sri Lanka

MADAN SIGDEL

Climate variability and it role in crop yield in the Central Himalaya

HIROSHI YAGI AND TATSUYA ABE

Landslide distribution in the mid-eastern part of the Lower Nepal Himalayas with special reference to geology and geomorphology.

POSTER SESSION 2:  BIODIVERSITY

GANESH RAJ ACHARYA AND KRISHNA BARAL 

Participatory Biodiversity Conservation, a mean for sustainable livelihood and development for rural area, an experience from eastern part of Nepal

DINANATH BHANDARI 

Distribution and ecology of Seabuckthorn in Kanchanjangha Conservation area

RAM BHANDARI

Himalayan Biodiversity: Opportunities and challenges for sustainable development of the Himalayan Region (A case study of Nepal Himalayas)

C. L. CHOWDHARY

Efficacy of Participatory Rattan Management: An illustrative option for Biodiversity Conservation in Nepal
NEELENDRA K. JOSHI AND R.S.BISHT

Bionomics and ecology of Syrphus species in Uttaranchal hills of North West Himalayas

OLIVER, S., H. HALL, A. COURAGE, B. KHANAL, N. PRADHAN, K. SHAH, S. SHAKYA, K.  SHRESTHA, P.K. SHRESTHA, M. ALLEN, S. SHARMA
Assessing species diversity, with special reference to fish resources and the needs of the local community in the Babai River Valley, Royal Bardiya National Park, Nepal

M.K. DURGA PRASAD AND G. SIMHACHALAM  

Eulimnadia Indocylindrova Sp. Nov. (Branchiopoda:   Spinicaudata) from South India with a review of the Genus Eulimnadia in the Indomalayan Region 

RAJBHANDARI, AJAY K. AND R. B. CHHETRI
An Ethnobotanical study on Bamboos in Dhulikhel

SHARMA, SHALU, KHANAL, SANJAY NATH AND JNAWALI, SHANT RAJ

Ex-Situ conservation of faunal diversity - A case study of Central Zoo, Kathmandu, Nepal

S.K. SHARMA, L.K.MUDGAL, D.K.BELSARE 

Biodiversity of benthic community and shorebirds of Sirpur Lake, Indore, India

H. P. SINGH AND BATISH, D. R.

Interference potential of invasive weed ageratum conyzoides in Himachal Pradesh, India

POSTER SESSION 3: ECOSYSTEM HEALTH OF PRISTINE ENVIRONMENTS

GADDAD, S.M., VENKATESWARA RAO D., HRISHIKESH S. J. AND SHIVANNAVAR C.T.

Heavy metals toxicity to chemolithotropic microorganisams in chalcopyrite leaching

GADDAD, S. M., SREENIVASULU, G., GIRISH, B. S. AND SHIVANNAVAR, C.T.

Bioremediation of tannin containing wastewater by bacteria

GADDAD, S. M., SHANKAR, S., KESHAVA, NAIDU G. AND SHIVANNAVAR, C.T.
Decolourisation of a mixed dye effluent by a bacterial consortium
M. DHAULAKHANDI, G.S. RAJWAR, R.K. GUPTA AND A.K. AGARWAL

A survey of medicinal plants of temperate and alpine regions of Garhwal Himalaya

SANJAY HARNE SHAILENDRA SHARMA 

Mathematical modeling of fish productivity of Sirpur Lake, India

R.S.KULKARNI   

Notopterus notopterus - a freshwater fish for aquarium and aquaculture.

KUMARNAIK, A. S., PURUSHOTHAMAN, C. S., ARADHANA SALPEKAR AND KADAMBARI SHARMA 

Freshwater ecosystem in India- problems and overlooked potentials

E. LÓPEZ LÓPEZ & J. E. SEDEÑO-DÍAZ

Phytoplankton assemblages as health condition indicators of reservoirs from the Mexican Central Plateau

P. PADMAVATHI AND M.K. DURGA PRASAD

Comparative studies on water quality and fish production in carp culture ponds dominated by the blue-green algae, Microcystis aeruginosa Kuetz and Arthrospira Platensis (Nordst) Gomont.

PANDIT T. P. AND BALLA, M. K.

Applicability and promotion of SODIS: an overview of experience and issues

AMIR POUDEL AND BED MANI DAHAL
Comparative study of population dynamics of aphid (Liphapis erysimi) and mustard (Brassica compestris) yield by using biological and chemical pesticides

SALAZAR-CORIA, L, GONZALEZ MACIAS, C, MARTÌNEZ-TABCHE, L
Sediments impact on haemoglobin of Limnodrilus hoffmeisteri.

SHARMA, S. AND KOIRALA S.

Assessing ecosystem health of River Babai, Nepal

SHARMA, S., SHARMA, A. AND SHARMA N.

Surface and subsurface water quality assessment in the Lowlands of Nepal

POSTER SESSION 3: ECOSYSTEM HEALTH OF PRISTINE ENVIRONMENTS, cont’d.
MARTÍNEZ TABCHE, L., AMAYA, A., GALAR, M.M

Bioremediation of methylparathion by typha latifolia (tule) from water.

BHOLA THAPA, RAJU SHRESTHA, PROJJOWAL DHAKAL, AND BIRAJ SINGH THAPA

Sediment in Nepalese hydropower projects

K. VEERAIAH AND M.K. DURGA PRASAD

Cypermethrin toxicity and its influence on carbohydrate and protein metabolism of a freshwater fish Catla catla   (Ham.)

K. VIJAYKUMAR

Nitrate pollution of groundwater sources in Gulbarga City, Karnataka

K.VIJAYKUMAR AND SHASHIKANTH MAJAGI

Water quality management for Jagath Tank, Gulbarga – a case study.

POSTER SESSION 4: WATERSHED CONSERVATION

BHAWANI S. DONGOL, BASANT K. JOSHI,  GAO FU,  JUERG MERZ , MADHAV P. DHAKAL,  MOHAMMAD JEHANGIR, P.K. VERMA,  PRADEEP M. DANGOL , SUHAIL ZOKAIB AND   XING MA
Low flow characteristics in middle mountain watersheds of the Hindu-Kush Himalayas 

F. IFTIKHARUDDIN, S. SHRESTHA AND S. BASTOLA 

Comparative study of two hydrological models for watershed management in Himalayan catchments

P. KHANAL AND B.R. DAHAL 
Distribution of Galliformes in and around Royal Chitwan National Park (RCNP) Nepal

P. KHANAL, S.N. KHANAL AND S.R. JNAWALI
Population dynamics of Blackbuck (Antelope Cervicapra) in Nepal

SHUBASH LOHANI, SANJAY NATH KHANAL, SHANT RAJ JNAWALI
A detail study on conservation problems of Royal Suklaphanta Wildlife Reserve, Nepal

K. PANDIT, M. K. BALLA, K. R. TIWARI AND B. M. PRADHAN

An assessment of variation in major soil nutrients for efficient soil management at watershed level

ATAUR RAHMAN AND CHIN LEO
Sustainability of surface and ground water resources in Australia: An overview
SUMAN SAHA AND SARA FERDOUSI 

Soil erosion and socio cultural factors: A case study

SHAILENDRA K. SHARMA, D.K. BELSARE, AND L. K. MUDGAL 

Trophic relationship between littoral benthic oligochaetes with shore birds of tropical lake prey-predator hypothesis
SUHAIL ZOKAIB AND MOHAMMAD JEHANGIR

Assessment of run-off and soil losses in the Hindu-Kush Himalayan Region

POSTER SESSION 5: SOCIAL ECONOMICS, TOURISM AND MANAGEMENT
DHUNGEL, ICHAYA, CHETTRI, R.B., CHAND, P.B. 
A study of community forest focusing on the forest product distribution, benefit sharing mechanism, and a glimpse of the gender issues- A case study of Agjingare and Kankali Community Forest.

SOHAN K. GHIMIRE, DAISUKE HIGAKI AND TARA P. BHATTARAI

Changes in land use and stream course: Implications for the sustainable management of natural resources

NEELENDRA K. JOSHI, RANJAN SHARMA, B.C.KABDWAL, SRIHARIOM VERMA AND ARUN BHATT
Present scenario of temperate fruits production in the Uttaranchal Hills of Himalayas, India
K.C., SHANDIP BAHADUR KHANAL, SANJAY JNAWALI, SHANTA RAJ
A study on the mammalian diversity and the socio-economics of the local people of the Ghodaghodi Lake area, a proposed Ramsar Site, Western Lowland, Nepal.

Sharma, s. and shakya, p. 

An integrated drinking water quality assessment of rainwater harvesting jars and the related socio-economic conditions and gender issues of Chappani VDC-1, Palpa District

GOPAL B. THAPA AND GIRIDHARI SHARMA PAUDEL
Use and management of forest resources by tribal and non-tribal communities in Galundi Watershed, Mid Hills Nepal

BISHNU RAJ UPRETI

Neglected reality: Resource governance, resource scarcity, and conflict in Nepal 

NARAYAN WAGLE

Water Source inventory for drinking water

ABSTRACTS OF ORAL PRESENTATIONS

KESHAV RAJ ADHIKARI 

Institute of Agriculture and Animal Science, Tribhuvan University, Rampur, Chitwan, Nepal.

email: keshav_adhikari@hotmail.com

Biodiversity at risk: Result of exclusion of people from access to resource opportunity

A case study of water user groups (WUG) was carried out in Nepal's Royal Chitwan National Park (RCNP) bufferzone to assess how groundwater development effort of RCNP contributed to increase household food security and reduce pressure on park resources. The findings indicate that with some variations among communities, the program improved food sufficiency and household income by increasing crop productivity, diversity, and cropping intensity. Community intervention processes of RCNP and leadership dynamics in WUG were observed to be the decisive factors to determine relative success of the program. Small holders and low-income groups received greater benefits from small groundwater pumping schemes. However, many poor households still lacked access to resource opportunities. Although the RNCP successfully improved public relations, grievances still persisted with those WUG that could not receive expected benefits from groundwater resource development. As many households could not receive economic benefits from the government intervention program, they were forced to continue their dependence on the park resources for livelihood that in turn affected adversely the biodiversity conservation program of the national park. Two factors: 1) poor launching of the intervention program; and 2) incompetence of the WUG for resource mobilization, and communication with the government officials caused both the park resources and people to suffer. The study also indicated that the RCNP needed to emphasize these poor communities living near the park than those living farther in the bufferzone. Being very close to the park they are exposed to a greater risk of crop damage by wild animals and flood in the river. Lack of other employment opportunities, irrigation facility and crop insurance policy have compelled them to compensate crop loss by putting themselves at risk of illegal extraction of park resources.
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Importance of Ethnozoological study in conservation of Herpetofaunal diversity in Nagaland, India.

The Himalayas with great diversity of flora and fauna is the region in most need of conservation inputs. We are still ignorant about the biology and ecology of some of the high altitude Communities and their component species. Very high genetic diversity is undoubtedly due to the great variety of ecological habitats. Variations from 500 m to near 9000 m in altitude and from 100 mm to 6000 mm precipitation in the area contribute to rich diversity of flora and fauna. Nagaland is a part of Eastern Himalayan region, one of the eighteen biodiversity hotspot region of the world and one of the two in India. The state is least explored for its floristic and faunastics wealth. To explore the rich diversity of various fauna, study of ethnozoology is an important tool for exploration of vast unexplored hilly terrain and for planning conservation measures. Along with the exploration work in the accessible area, the various use of the amphibians and snakes by the local population was recorded through questionnaires and analyzing these data. The specimens were identified with standard literatures and experts in the field. A total of 31 amphibian species were recorded, out of which 19 are used as food and various life history stages and adults of 12 are used as medicine. Among the commonly available snake species identified so far, 5 are used as food and medicine. Local inhabitants have utilized the resources without disturbing the delicate balance of the ecosystem. They have acquired unique knowledge about the use of wild flora and fauna, most of which are not known to the scientific community. The study of this rich knowledge system will help in recording fauna hitherto undescribed. The paper deals with the explorations of herpetofaunal diversity of Nagaland with their ethnozoological significance.

 K. ATREYA1, S. SHARMA1, R. M. BAJRACHARYA1, AND N. P. RAJBHANDARI2
1 Department of Environmental Science,  Kathmandu University, Nepal. Atreyaku@yahoo.com.

2 International Maize and Wheat Improvement Centre (CIMMYT), Kathmandu, Nepal

Conserving soil in agro-ecosystems of Nepalese Central Himalayas 

Soil and nutrient losses by water are a serious problem because of its adverse impacts on agro-ecosystems and the environment. Steep and fragile landscape of Himalayan central hills and faulty conventional tillage in maize agro-ecosystem resulted significant loss of topsoil. Soil erosion in central agro-ecosystems is most critical during the pre-monsoon season because conventional tillage leave soil vulnerable to intense rain i.e., the field is freshly plowed and thus, vegetation cover is at a minimum. Very few field experiments have, to date been conducted in this region on reduced tillage and none on rice straw mulching, which could reduce the intensity of soil and nutrient losses during pre-monsoon period. Thus, a five replicate field experiment were set up as Factorial Split Plot Design on acidic sandy loam soil (Lithic Dystochrept) during the summer 2001 season at Kathmandu University premises (1500 masl) to evaluate the efficiency of these two conservation practices. The objectives were (a) to assess the effects of mulching and reduced tillage on soil and nutrients losses, and (b) to monitor the effect of these soil-conserving approaches on the maize ecosystems. Soil and nutrient losses were quantified from two replications and crop yield and soil chemical properties were analyzed from five replications. Soil physical and chemical properties were determined using standard methods. Organic matter and primary nutrient (NPK) losses were calculated analyzing eroded sediments. The results of the two years micro plots experiment showed non-significant differences in conservation approaches in soil chemical environment, except K2O; runoff and maize productivity. Furthermore, maize sole and maize + soybean production ecosystems were also at par in terms of soil and nutrient losses, soil chemical properties and crop yield. This means that intercropping of soybean under maize in hills of central Nepal does not conserve soil and nutrient losses due to its minimum vegetative cover at the time when the erosion pressure is greatest (pre-monsoon season). However, annual soil and nutrient losses were significantly reduced by mulching and reduced tillage as compared to conventional tillage and much of the losses occurred during the pre-monsoon season. Soil organic matter loss associated with eroded sediment was significantly higher in conventional tillage system (equivalent to US $ 27 per hectare per year) and this may be one of the major causes of fertility depletion in Central hills of Himalayan Kingdom. Due to unavailability and higher opportunity cost of rice straw as mulch, reduced tillage could be a viable option for minimizing soil and nutrient losses without sacrificing economic yield in the maize based production systems.
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Hydrologic Regimes for two sub-catchments in the Central Nepal Himalaya

Land use and management practices as well as climatic characteristics of mid-hill watersheds of the central Himalaya influence stream discharge and sediment concentration and nutrient loading significantly.  A preliminary study was conducted to relate flows and sediment yields with land management from Galaundu and Pokhare streams draining the two respective sub-catchments.  Climatic and stream flow data revealed that the bulk of the rainfall occurred during the months May to September and that much of the time discharge from both streams is low.  High flows occurred shortly after heavy storms due to the steep gradients and small catchment areas of the streams.  High sediment concentrations were confined to critical periods such as the pre-monsoon intense rains and during tillage/planting times when the soil is least protected and most disturbed.  Despite limited observations, good correlations were obtained for discharge vs. sediment load and rainfall amount vs. discharge for both streams.  Land use and farming practices clearly influence the hydrologic and sediment regimes of streams with steep gradients in the mid-hills.   

Keywords: stream discharge, sediment concentration, land use, pre-monsoon, sub-catchment
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Impact of lantana camara on the understorey vegetation in forests of the Shivalik Himalayas

Lantana camara L. (family Verbenaceae) is an exotic invasive weed that has invaded the forest areas in the Shivalik Himalayas in the northwestern parts of India. The weed with dense shrubby growth has a strong invasive potential and thus forms its own colonies thereby replacing the native vegetation under the forest trees and disturbing the natural ecosystem. It is mainly attributed to its growth patterns, competitive ability and allopathic ability. In addition, L. camara also seriously interferes with the natural regeneration of tree species and thus changes the community structure. In order to check the nature of interference of L. camara studies were conducted under laboratory, greenhouse and field conditions. It was observed that L. camara interferes with the growth and development of understorey species through allopathic mechanism besides resource competition. Due to its allolochemistry, L. camara alters the soil nutrient status under the forest trees thereby limiting their availability for the growing vegetation. The present study discusses all the aspects of the interference mechanism of L. camara with the understorey vegetation dynamics.
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Scientific research at the International Laboratory/Observatory Pyramid, Sagarmatha National Park, Nepal

The Pyramid International Laboratory-Observatory,  inaugurated in 1990, is the symbol of the Ev-K2-CNR Project, a joint venture between the Italian National Research Council and the Royal Nepal Academy of Science and Technology. The Laboratory, located at 5050 m a.s.l., in the Khumbu valley, at the foot of the Nepali side of Mt. Everest, is the first semi-permanent high altitude research centre which includes a self-sufficient energy system as well as a fully equipped scientific laboratory. The Pyramid is a glass and aluminium structure, measuring 13.22 m (43.37 ft) at the base and 8.40 m (25.7 ft) in height. Its geometric shape provides stability and resistance to the elements such as winds, snow and rain. The outer covering of reflective glass makes the structure environment-friendly. The Pyramid is fully independent, using only renewable power sources: water, sun and wind. Waste is separated and disposed of by an environmentally sound Waste Disposal System. The International Laboratory/Observatory is also equipped with videoconference facilities allowing researchers to be involved in scientific meetings as well as teaching and awareness-raising activities. Thanks to its particular geographic position, the Pyramid offers a unique opportunity for studying:

· Environmental and climatic change (daily data collection, 365 days a year); 

· Medicine and human in remote environmental conditions; 

· Geology, geophysics, seismic studies, geodesy and geomatycs; 

· Flora, fauna and high altitude biology; 

· Hydrobiology and paleolimnology; 

· Anthropological and ethnographical studies; and,

· Clean Technologies and Environmental Management Systems, climatic and environmental change (daily data retrieval, 365 days a year) 

After 14 years of activity and with over 500 missions carried out at the Pyramid, the Ev-K²-CNR Project has become one of the main international cornerstones of high altitude and remote area scientific research.
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Performance study on reed bed wastewater treatment units in Nepal

The authorities in developing countries including Nepal are facing difficulties in addressing the issues of environmental degradation as majority of the available resources is used in the development of physical infrastructures. One of the commonly found environmental problems in developing countries is water pollution caused by direct disposal of untreated wastewater. Conventional wastewater treatment facilities are found inappropriate to solve the these water pollution problems and, therefore, the technologies with low initial investment with affordable operation and maintenance costs and which employ local labour to construct and operate the system are preferred. Constructed wetland was found suitable system to fulfil the above-required criteria and introduced in the Dhulikhel Hospital for wastewater treatment in 1997. The constructed wetlands are biological systems, where interaction between media, plants, wastewater and micro-organisms are involved during the degradation of pollutants found in the wastewater. 

A subsurface horizontal bed followed by vertical bed system using with local reeds (Phragmites Karka spp) is popular in Nepal. These systems are termed as reed bed wastewater treatment units (RBWTU). The current status of RBWTU in Nepal includes eight treatment units with capacity ranging from 0.5 to 40 m3/d in operation, two in under construction and two systems in the design phase. Asian Development Bank (ADB) is going to invest for implementation of wastewater treatment systems based on the reed beds to improve the urban environment for the nine municipalities of Nepal. Due to an appropriate climatic condition, the efficient pollutant removal, negligible operation & maintenance cost without any chemical additive and external energy resource and simple construction method RBWTU has gained popularity in the different parts of Nepal. The increasing use of the systems requires scientific research and further optimization of the technology in the local climatic condition.

This study was carried in two existing operating treatment plants, which have been operated for 1 and 5 years duration, respectively. The objective of the study was to evaluate the removal performance of pollutants such as TSS, organic matter, nutrients and faecal coliform. Similarly, the investigation is aimed to investigate the dynamic behaviour of reed beds considering the treatment capacities and effluent qualities.
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Environmental quality of Upper Mustang: population, water and tourism

Upper Mustang, a Nepalese valley of high environmental, social and historical interest is located in the Trans Himalayan Region bordering on Tibet to the North, East and West and by the Kali-Gandaky valley in the South. Opened to restricted tourism in 1992 only one thousand trekkers are allowed to visit this area annually. In order to give a clear view of the environmental quality in Upper Mustang, an evaluation has been made of socio-economic factors, water quality conditions, and tourism characteristics using a combination of biophysical parameters, including demographic and human considerations and the Index of Touristic Positioning. The quality and carrying capacity of the rivers and springs, and the state of human ecology are considered for the ecosystem health of area. This research is included in our project “Evaluation of natural resources and sustainable development: health, tourism and environment” within the framework of the Italian Project Ev-K2-CNR, denomined “Geographical-physical-naturalistic-anthropic and physiological relief of Himalayas and Karakorum”.
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Biodiversity and biogeography of Himalayan freshwater crabs

Freshwater crabs from the Himalayas for a long time have been only poorly known mainly due to poor collection material. During a project sponsored by Deutsche Forschungsgemeinschaft, the author carried out intensive fieldwork in Nepal and Northern India in cooperation with Dr. Subodh Sharma from the Kathmandu University, and collected larger series, which for the first time allowed a detailed analyses. The resulting revisions allow now a better understanding of distribution and biogeography of these freshwater crabs, indicating their importance especially for biogeographic and paleogeographic studies. Most probably the recent Himalayan crab fauna can be interpreted as a strongly impoverished one, which was very rich in Miocene rainforests, as presently reflected by the SE- Asian crab fauna. The basic faunal composition of the Himalayan fauna and the SE-Asian ones is very similar. The new understanding of the Himalayan crab fauna allows us also for the first time the interpretation of biogeographic relations of the freshwater crab fauna from the Indian ocean island Socotra, as well of the African family Potamonautidae.
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Human-Wildlife conflicts andPRIVATE 
 mitigation strategies in The Great Himalayan National Park, Himachal Pradesh, India

In Great Himalayan National Park Conservation Area (GHNPCA), Himachal Pradesh, India, wild animals increasingly venture into human settlement and cultivation areas in search of food and cause extensive damage to the agricultural and horticultural crops or injure or kill livestock and people. These problems have adversely affected the local rural economy and thus have resulted in serious human-wildlife conflicts. We documented human casualties and livestock killings by Asiatic black (Selenarctos thibetanus), brown bear (Ursus arctos), leopard (Panthera pardus), and crop damage by bears and monkeys in the GHNPCA during 1989–98.  

Based on the information on human casualties, livestock killings, agricultural and horticultural crops damage, cropping pattern, time of depredation, circumstances and local protection methods, the conflicts problems have been evaluated. In and around GHNP and buffer area, human casualties were caused by leopard and black bear. During 1989 to 1998, out of 4 cases, 3 human casualties (75%) were caused by black bear. From 1989 to 1998, a total of 1348 livestock killings were caused by black bear, brown bear and leopard. Black bear and brown bear were responsible for 355 livestock casualties (26.3%). Sheep, goat, bull, cow, horse and mule constituted 172 (48.5%), 114 (32.1%), 44 (12.4%), 20 (5.6%), 3 (0.8%) and 2 (0.6%) casualties respectively. Maximum casualties occurred in alpine pastures and forests. Highest number of casualties occurred in September (40.6%) followed by May (12.7%) and June (12.7%). The monthly variations in livestock killings seem to be correlated with livestock seasonal movement from alpine pastures and forests to low altitude villages. Most cases of cattle depredation (60.5%) were in evening (1601-2200h), and 36.9% were at night or early morning (2201-0400h). 

Damage to agricultural and horticultural crops by black bear was less in low lying villages as compared to ones located at higher altitude. Black bear damage wheat, maize, barley grains and kathu spikes mainly by its trampling and feeding activities. Damage to wheat, maize, barley and kathu crops was up to 20-25%, 30-40%, 25-30% and 20% respectively. Mature crops were highly susceptible to damage. Horticultural crops: peach and jamu suffered maximum damage by black bear; their both bark and fruits were eaten.

Recommendations for mitigation of human-bear conflicts and conservation of black bear and brown bear include: 1. People should be alert and vigilant in wildlife areas; 2. Restriction on livestock grazing in protected areas; 3. Graziers should avoid livestock grazing in forests in the evening hours and their night time stay in forests; 4 In thatches, cattle must be attended by graziers and Bhutia dogs; 5. During evening and night hours, fire should be lit near thatches and use alarms to scare away bears; 6. Co-operative crop guarding during the sowing and maturation stages; 7. Live fences and wire fences with flying, flashing white and coloured ribbons or plastic strips that produce scaring sounds and other frightening devices should be used; 8. Public education and awareness towards conservation and natural history of bears is important; and 9. Discouraging payment of compensation for human and livestock casualties in protected areas, and research on ecology and management of black bear and brown bear is necessary. 
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Medicinal plant based alternative farming as a livelihood strategy in the Darjeeling Himalaya

Darjeeling Himalayan region is very rich in biodiversity. One third of the medicinal plant flora of the country is found here, but so far, it has not been able to exploit the full potential of this sector. The traditional agricultural practice in this region has been characterized by low input, low risk and low yield. Modern chemical intensive agricultural practice is also not suitable for this fragile ecological zone. Only 13% of the land area is available for agriculture in this area which limits the area of operation. Therefore, for the farmers here, a high economic return from limited land holding, maintenance of sustainable conditions and preservation of biodiversity are the challenges. Considering the special conditions here the best way of sustenance is to go for high-value, low-volume cash crops. Cultivation of medicinal plants is such an alternative. Some Govt. agencies are doing some work towards conservation and commercial cultivation of medicinal plants in the region and they have already identified certain plants for commercial cultivation and conservation, for which financial support is provided. Local NGOs are also doing some work towards rural development through the cultivation of medicinal plants. However, lack of fund, infrastructure and R & D has constrained the development in this direction. In this scenario, the Panchavati Greentech Research Society (PGRS), a private institute is involved in medicinal plant based research and transfer of technology ‘from the lab to the land.’ The PGRS has successfully developed and transmitted the agrotechniques for Swertia chirata cultivation to the villagers. This institute has also been instrumental in forming village level co-operative societies that are augmenting their household income through medicinal plant cultivation. This type of alternative cropping system is being proved to be a suitable livelihood strategy for this region. In future, this organization envisages to develop suitable agrotechniques for other selected medicinal plants for the different altitudinal regions in order to make the Darjeeling Himalayan region economically self sufficient.
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Climate change and monsoons: A case study of Bangladesh


The landmass of the Bangladesh is connected to the Indian Ocean through a 700 km long coastline. A vast network of river systems, dynamic estuary, interaction of huge quantities of fresh water discharged by river systems and a saline waterfront mark this area. The country has a humid, warm, tropical climate. Its climate is influenced primarily by monsoon and partly by pre-monsoon and post-monsoon circulations. Bangladesh is globally known for its vulnerability to various natural disasters. This paper attempts to explore possible impacts of climate change on the natural cycle of monsoon and how it may affect the extent and frequency of natural disasters thereby adversely impacting the local population. Studies show that with climate change, the average increase in temperature would be 1.3(C for the year 2030. There would also be a seasonal variation in changed temperature: 1.4(C change in the winter and 0.7(C in the monsoon months in 2030.

Normal river floods generally occur during monsoon in Bangladesh. River floods result from snow-melt in the high Himalayas and heavy monsoon rainfall over the Himalayas, the Assam Hills, the Tripura Hills and the upper Brahmaputra and Ganges floodplains outside Bangladesh.  They particularly affect active river floodplains. However, A synchronization of peak flows of the major rivers, often caused by variability in timing of occurrence of monsoon over the GBM catchments, induces an unusual situation where the entire drainage system in the floodplain fails to drain all the incoming waters and suffer catastrophic floods. The floods of 1987, 1988 and the 1998 are the three most devastating floods in recent history. The paper will look at the possibility of increase in such natural disasters under climate change. The paper will be written in the form of a case study on Bangladesh. It concludes by identifying some policy options that may help in coping with the vulnerability and recognizes that national priorities need to link with local and global priorities.
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Ecosystem health of pristine environments:  Structural and functional assessment
There is a great need for developing and homogenizing simple assessment tools and techniques for prioritising important environmental problems on a global basis since eco-technology is not evenly distributed across the world.  It is extremely critical to initiate basic ecosystem health assessment investigations in the pristine and oligotrophic Himalayan environments since they serve as top of the world monitors of anthropogenic stress, long range transport, finger printing of pollutants, as well as a sensitive indicators of global change.  This paper derives considerably from the successfully adopted eco-technology program in Europe (The Netherlands) and the Laurentian Great Lakes (Canada) in proposing structural and functional techniques which are simple, inexpensive and sensitive. The proposed strategy hopefully will result in the development of a sound data base for remote and pristine areas such as the Great Himalayas. The generation of such a data base will be extremely useful in comparing Himalayan ecosystems with other environments of the world and in monitoring global climate change effectively.   

NATHAN GAMBIN, CHIN LEO AND ATAUR RAHMAN

School of Engineering and Industrial Design, University of Western Sydney. email: c.leo@uws.edu.au
Use of recycled materials in road construction as a part of the waste minimization strategy in Sydney and possible lessons for the Himalayas

The New South Wales Government in Australia actively pursues a policy of waste minimization as part of an effort to promote ecologically sustainable development within the state. The waste minimization strategy is developed within a framework in which resource recovery including re-use, reprocessing, recycling and energy recovery are being encouraged. Construction and demolition materials, which is conservatively estimated to constitute about 16% of total waste produced in the Sydney basin is an important target group of waste materials for which recycling is a priority. Most of the construction and demolition waste not recycled ended up in the landfills occupying valuable land not to mention the cost incurred in land filling. As a result of a nurturing government policy, a recycling industry for road construction materials has developed within the state. This paper describes an overview of the essential factors required for the industry to develop, continue developing and to be successful. It also presents the results of a survey of the recycling firms in construction and demolition materials in the Sydney area and their perception of the current state as well as the future of the industry.  Finally, the paper draws from the experience in Sydney to provide possible lessons for the Himalayas region regarding recycled materials for road construction.   
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Medium range weather forecast for a successful joint INDO-NEPAL Army Expedition-2003 to the Mount Everest

Weather prediction for mountainous regions in particular the Mount Everest has always been a challenging task. The great Himalayan ranges are of about 2400 km from west to east in arch shape along approximately 28 deg. N.  Himalayan range is the boundary between the Indian subcontinent and plateau of Tibet to the North. It also serves as climatic divide between the tropical Indian subcontinent and semi-arid Tibet.  The entire great Himalayan range comprises of 29 high peaks of different elevations, vary from 7756 m Mount Kamet and Lhotse 8511 m to Mount Kanchanjangha 8598 m and Mount Everest 8848 m in the eastern Himalayas. Himalayan ranges are vital for monsoon of Asia. In its absence, South-East Asia couldn’t have season like monsoon.  Himalayas receive the rainfall in both the seasons. During summer monsoon (June-September) due to orographic lifting of the westward moving Bay of Bengal branch of the monsoon causes the copious rainfall over high ranges of the Himalayas (East and central) and when the monsoon trough moves very much north (monsoon break) the rainfall takes place in the foot hills.  Extra-tropical  low pressure systems (western disturbances) which originate over Caspian Sea and move from west to east, cause fairly widespread rainfall over the western and central Himalayas, during the winter (December-February) season. April and May are favourable months for mountaineering as the winter and summer seasons are both rain giving over the Himalayan range.  Month of May is considered to be most suitable month as for most of the year, the jet stream tears directly across the summit of Mt. Everest.                

On the occasion of 50th Anniversary of Mount Everest Expedition, the India Army in collaboration with Royal Nepal Army launched a Mountaineering Expedition to Mount Everest during Aril-May, 2003. The National Centre for Medium Range Weather Forecasting (NCMRWF), New Delhi provided operational medium range weather forecast for winds and precipitation during entire period of expedition. The weather predictions for next 3-4 days were provided every day using 2 Meso-scale models (Eta and MM5) and 2 Global Spectral Models (T-80 and T-170) which are being run operationally at NCMRWF. In addition, products available from advanced NWP centers like ECMWF, NCEP etc were also utilized for this purpose. The orographic details and daily observations of meteorological parameters like cloud cover, precipitation, winds, temperatures and humidity obtained from expedition team on real time (through INMARSAT satellite communication), were also used in preparing the final forecast. 

In April-May 2003 there was one of the most unfavourable wind conditions over Everest region in past one decade. This was caused by a nearly permanent Trough in middle and upper tropospheric westerlies over Pakistan & adjoining areas. This made the task of predicting a suitable time window for climbing much more difficult. Besides the Indo-Nepal team, there were several other international expedition teams who were anxiously awaiting for clearance from their respective agencies for making it to the Summit. Based on a detailed analysis of model products, NCMRWF on 18 May, 2003 predicted that the winds at Everest peak may come down below threshold limit in the late evenings of 20th and the forenoon of 21st but strengthen again by next day noon. Therefore it was advised that the team may attempt the climb to the Summit in such a way so as to complete the job by early morning hours. The team followed strict advice and completed the job successfully. The 6 member team of Joint Indo-Nepal Army scaled the "Mount Everest" Peak in the early morning of 21 May, 2003.  It is noteworthy that several other  international teams preferred to stay back at Base Camp in view of adverse weather situation predicted by their agencies and were still waiting for favourable situation. This paper gives a detailed analysis of the forecast provided by NCMRWF for crucial phases of the expedition and its verification against observations reported by the Indo-Nepal team.
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Degrading quality of Rivers of Nepal
Although Nepal is one of the richest countries in terms of fresh water availability, it suffers from severe shortage of water. There are about 6,000 small and big rivers in Nepal. However, because of unplanned urbanization, rapid industrialization and sharp increase in population, most of these rivers are severely populated, thereby reducing the amount of water available for domestic consumption. There is, therefore, an urgent need to improve the quality of the rivers of Nepal. This would however be a very difficult task since little water quality data is available. Moreover, the available data is scattered and also because there is no standard method for water quality assessment, the data is not comparable.
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Does Microbial Food Web play a key role in the functioning of ultra-oligotrophic Himalayan ecosystems?

Ecosystems are complex adaptive systems that control energy flow and nutrient availability through interactions amongst the resident community.  Many of these ecosystem functions depend on the activities of organisms at the base of the food web.  Phytoplankton are the primary producers, fixing virtually all of the energy upon which the remainder of the food web depends.  The base of the food web also contains many heterotrophic organisms, collectively identified as the microbial food web (MFW).   Composed of bacteria, nanoflagellates, ciliates, rotifers, and viruses, the MFW was once thought to be involved only with remineralization of biologically unavailable materials.  Recent advances have shown that the MFW is an important component of the base of the food web in both marine and freshwater plankton, integrally involved in controlling nutrient availability and in C- and P-transport to higher trophic levels.   In this paper we show examples of recent advances in MFW research in the North American Great Lakes that indicate phytoplankton - MFW interactions for the mobilization of P to higher trophic levels.  Our results suggests that the rate and extent of energy fixed is controlled by the inorganic P (Pi) available and apportioned to phytoplankton, and that the amount of Pi apportioned to phytoplankton is in turn controlled by bacterial activities and the availability of labile dissolved organic carbon compounds. The fraction of Pi apportioned to phytoplankton was found to be least in oligotrophic communities. The high altitude ultra-oligotrophic Himalayan ecosystems provide an excellent opportunity of assessing these concepts and the possible role and significance of the microbial loop in the highly sensitive systems with the aid of the new technology. It is hoped that such findings will improve a better understanding of the linkages between the ecosystem health and MFW of high altitude and pristine ecosystems which have been ignored due to their remoteness and inaccessibility. These studies can also provide important microbial data as early warning indicators of anthropogenic stress resulting from mountaineering and tourism.
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Soil erosion control measures on degraded sloping lands -A case study in Midlands of Nepal

Soil erosion caused by gully and surface erosion is a serious issue in watershed management as well as environmental degradation in the Nepal Himalayas. The authors studied sustainable countermeasures against gully and surface erosion through evaluation of different erosion control works by monitoring of erosion rate and processes. The study site is located on the side slopes of a fluvial terrace in Trisuli district, central Nepal and consists of laterite and sandy gravel layers.

1) Based on the monitoring, gullies are formed by block collapses at the crown of gully heads and succeeding washing out of them from the gully beds. Annual rate of gully head expansion is 3.8-71.5 cm / year. Since the vertical cliffs of gully heads consisting of laterite are hardly vegetated, collapsed materials on the gully bed should be protected against scouring erosion. The time-sequential erosion monitoring result indicates channel works with gabion check dams and bamboo plantation have been effectively working during 6 years. Napier grass plantation on the sedimentation area behind check dams and bamboo plantation are expected to generate income and cultivation area.  
2) Laterite soil on the degraded slopes at the study site has been eroded at the rate of 0.32-1.53 cm / year in depth. Though surface erosion rate on steep slopes is large, it is almost zero on gentle slopes less than 10 degrees in gradient. Terracing with compost cover was adopted to promote natural grass recovery and nutrient deposition in 1998. Grasses with planted Sissoo trees have been growing well since 1998, thus promoting re-forestation.

The applied countermeasures works are not only for the control of erosion but also support income generation as well as improvement of natural resources. 
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Diurnal patterns of lower atmospheric pollution in two urbanized valleys

In this study, I compare the diurnal transport of lower atmospheric pollution in Phoenix, Arizona (USA) to the daily variability of air pollution in Kathmandu, Nepal.  In several respects, Kathmandu is similar to Phoenix -- both are affected by distinct monsoon seasons with high summer temperatures and moderate winters, both are densely populated, both have a high reliance on personal motor vehicles, and both lie within large, urbanized valleys.  While Phoenix is nearly surrounded by mountains and the effects of the topography on air pollution transport are well documented, there is little such documentation for Kathmandu.  In fact, few quantitative studies have been performed in Kathmandu to examine the climatic conditions that promote high levels of air pollution, and few studies have been performed to examine the influence of the local topography on the transport of air pollution in and around Kathmandu Valley. 

I have found evidence that the climatic conditions and physical setting of Kathmandu partially accounts for the diurnal variability of pollutant levels in the capital city of the Kingdom of Nepal.  I also suggest that other factors, such as vehicular traffic, industrial emissions, and the use of kerosene stoves account for some of the variability in Kathmandu.
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Between past and future: Bio-diversity and ecology in India and Nepal

Bio-diversity has emerged centre stage in international environmental negotiations in recent years. The issue is linked with important trade negotiations under the WTO regime. TRIPS and patents impinge on the traditional knowledge that is inextricably associated with Bio-diversity. The conflict is between those who claim the nation state has absolute control, and those who claim that the territory belongs to all of humanity.

Another vexed problem is of equity. How are the conflicting interests of different communities and interest groups going to be reconciled! Some efforts have been made through legislation both at the global and national levels as shown by the convention on bio-diversity and the Indian Bio-diversity act. However it is difficult to see how they are going to be harmonized and what the reality of their implementation will be. Protection of an imperiled ecosystem is a matter of not only vision but also efficient monitoring and regulation. At the grass root level partisan political interest, family feuds and endemic corruption can vitiate the best drafted schemes. Ecosystems and bio-diversity are not and can never be restricted by man made boundaries. The issue of trans-border cooperation for this purpose is yet to be properly addressed. There is an urgent need to research scientifically in an interdisciplinary manner the nature of the available traditional knowledge resources. At one end the protection of bio-diversity involves studying and exploring the folk lore and customary practices of tribal communities. At the other one can not do without utilising the state of the art technology of bio-informatics and digital documentation and storage. Biodiversity and eco-system are precariously poised between past and future. This paper focuses on the emerging challenges with particular reference to the experiences of the countries in South Asia.

K. IQBAL

Faculty of Agriculture Economics & Rural Sociology, Department of Agriculture Marketing, University of Agriculture, Faisalabad, Pakistan. kiqbal_fsd@yahoo.com
The impact of tourism upon rural livelihoods in Ayubia National Park, Pakistan.

The mountains of Pakistan are rich in biodiversity, minerals, forests and water, yet the mountain people are among the poorest and most disadvantaged. Forests are an integral part of daily lives of the people living in Himalayan mountain region of Pakistan. The policies and decisions concerning the management of mountain forests are made from afar, leaving those who live in mountain communities with the least amount of power and influence. This is one of the reasons that large numbers of mountain people live in poverty. 

Ayubia National Park is a small national park in the in the western Himalayas about 70 kilometers from Islamabad. It was declared a national park in 1984 with the aims of preserving its stunning landscapes, forests and biodiversity for scientific research, education, and recreation. The park supports one of the best remaining examples of moist Himalayan temperate forest in Pakistan and is surrounded by seven major villages and three small towns. The present paper explores the impact tourism upon livelihoods of people living in Ayubia National Park, North-West Frontier Province of Pakistan. The Sustainable Livelihoods (SL) framework, which have been used in this study, has gained increasing acceptance in development policy and practice over the last few years The sustainable livelihoods framework has been used as a tool to investigate the livelihood assets, livelihood strategies and livelihood outcomes of the local people.

Key Words: Forest, Mountain people, poverty, sustainable livelihoods
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Urban ecosystems and health in Kathmandu: Handling of meat from slaughtering house to consumer’s table

Nepal is often portrayed as a land of rural villages and hamlets. Nevertheless, it is also a land of ancient cities such as Kathmandu with one of the fastest growing populations in South Asia.  Research on urban echinococcosis / hydatosis in this city revealed multiple factors affecting public health, including deficient sanitation, unhygienic open-air slaughter houses and carcass disposal, deficient food hygiene practices in butcher-shops and restaurants, deficient solid waste collection and disposal.  All of these form an “eco-system” web of interdependent and causal relationships. To address them, a series of Participatory Action Research (PAR) interventions were conducted between 1998-2001, guided by an Ecosystem Approach to Human Health framework.  The project mapped the socio-ecological systems in Wards 19 & 20 which supply about 60% of the meat consumed in the city. This work resulted in a better understanding and identification of priority environmental management actions for improving human health, and led to interventions on seven key areas: food and solid waste production; garbage management system; slaughtering and meat quality; squatters and slums; street vending; drinking water quality; and, public health status related to zoonotic and parasitic diseases. Of these, a case study on meat handling is presented which describes multiple activities carried out.  These include: definition and monitoring of health indicators; organization of butcher associations; training and awareness-raising on hygienic meat slaughtering, selling and handling practices; processes to inform and influence policy, laws and regulations such as the animal slaughtering and meat inspection act; construction of the first hygienic slaughtering houses in the country; and the implementation of key ancillary elements including composting of meat wastes and the creation of central animal marketing centers outside the city to allow butchers to buy and slaughter animals according to need.  Present challenges to enforce regulations and improved management practices are also discussed.
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Application of natural systems for environmental management 

Significant efforts have been made in conservation of natural resources. Buffer zone management, community participation and collaborative management are the common tools employed in this activity. Similarly, application of conventional treatment technologies is  employed for pollution control and environmental management in general. However, a conventional approach is insufficient to integrate the emerging issues with addressing the long-term goals. Demographic encroachment, point and non-point pollution is the main problems in conservation areas. The buffer zones separating human and natural domains often happen to be Natural Systems (waste stabilization ponds, wetlands, border strips, land and grass treatment systems, agricultural irrigation channels, bio-engineering systems for anti-slope erosion, etc), which, artificial or authentic, face the brunt of pollution while treating it in an ecologically friendly way. In this light, additional regional efforts are essential to mitigate environmental impact associated with the adverse human developments in or around protected areas in order to achieve ecologically and economically sustainable coexistence of man and nature. A strategically novel concept is being developed jointly by the leading Asian and European universities. The concept of EURASIAN (Eurasian Untapped Resources: Appropriate Sanitation Integrated with Agriculture and Nature) conservation, seeks to strike a balance between formerly independent sectors of sanitation, agriculture and nature conservation. The paper outlines the prospects of this holistic approach to environmental management through the Natural Systems.  
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Biodiversity of Khumbu region: Population study of Actinoimycetes

Khumbu region (2866-5300m) is situated at the base of Mount Everest, the highest peak of the world, and targeted for high altitude research as it has great biodiversity. Aqueous suspensions of soil were inoculated on Starch Casein Agar (SCA) medium and incubated at 27ºC; for seven days and chalky white and grayish black dried colonies were further purified on SCA medium. Altogether 461 actinomycetes isolates were obtained from 575 soil samples. The study showed a high degree of biodiversity among actinomycetes population in terms of distribution of color of spores (creamy 38.36%, white 19.73% (including yellowish white, white, dirty white, pinkish white), yellow and yellowish (18.18%), black and blackish (16%), green and greenish (2.67%), brown and brownish (2.44%) and blue (0.89%). Morphological characterization were done only for 157 isolates of actinomycetes belonging to Lobuche (5200m), Tangboche (3867m) and Pangboche (3900m) areas. Morphological identification of the isolates showed the presence of high percentage of Streptomyces species (~50%) followed by Streptoverticillium species (~24%). Among these isolates, three from the Lobuche and one from the Tangboche, had no resemblance with morphological structure of known actinomycetes as illustrated in Bergey’s Manual of Systemic Bacteriology and probably may be novel. Psychrophilic actinomycetes were studied only from Lobuche isolates. It was found that 16 isolates were able to growth at both 4ºC and 27ºC and belong to different genera: Streptomyces, Streptoverticillium, Intrasporangium, Nocardiopsis, Nocardia, Kitasatospora, Saccharopolyspora, and Catellospora. In addition eleven isolates were true psychrophiles and grow only at 4ºC after the incubation of 45 days.  
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Status of invasive plant species in Himachal Pradesh (Northwestern Himalayas), India and their ecological impact

Since India is one of the 12-mega centres of plant origin, it has rich content of biodiversity, especially in the Himalayan regions. However, in the recent times, a number of fast growing exotic plant species have either been introduced deliberately or have entered accidentally. This has changed the structure and dynamics of vegetation of this region by depleting density and diversity of native flora. Lack of awareness, insufficient information on the species and their respective dimensions of spread and behaviour coupled with lack of coordination and collaboration has further compounded the problem. It is proposed to discuss the current status of exotic plant species, range of their distribution, impact on the diversity and richness of the native vegetation and ecosystem health, besides strategies for control of their spread and regular monitoring of the vegetation structure and succession mechanism of the region.
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Long range atmospheric transport of contamination to the Himalaya
Long-range atmospheric transport of toxic contaminants to the high alpine regions of the Himalayas is an area of environmental concern.  Semi-volatile, persistent organic compounds such as DDT, PCBs, Lindane and Endosulfan evaporate in warmer low altitude regions and are then transported to colder alpine regions where they are condensed.  A similar phenomenon has been observed in the Canadian Rocky Mountains, Arctic and Antarctic where we find elevated amounts of these compounds in the food chain.   We hypothesize that the Himalayan mountain range will exhibit an unusually high quantity of these compounds in the snow pack and glaciers. We anticipate the detection of these highly toxic and persistent compounds in melt water/drinking water upstream of high alpine villages.   In a study of two high alpine lakes over 5000m A.S.L in Solo Khumbu, Nepal, Galassi (1997) found PCB levels to exceed those found in lakes of industrialized regions of Italy.   We also anticipate that these lipophilic compounds will concentrate in the food of animals and humans.  This may produce a negative effect on both human health and biodiversity.    Although some of these compounds have been banned from use in adjacent regions, we expect to detect them in the environment for years to come.   Increasing chemical usage in Asia threatens this fragile mountain ecosystem.   
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Rainwater in water resources regime
Harvesting rainwater for household and agricultural uses is a very old practice all over the world. Rainwater harvesting (RWH) systems have been adopted in many areas where conventional water supply systems alone cannot meet people's needs or unfeasible on economical and technical ground, both in developed and developing countries. RWH has been considered a potential option to meet the water needs of ever burgeoning population at international level. However, not many countries have encompassed rainwater harvesting into their national water management policy and Nepal is not an exception even if the traditional rain-fed ponds are in common sight in the hills bearing both religious and agricultural importance being rainwater the most appropriate option in such settlements.

The study rests on the experiences gained from the RWH system introduced in the difficult settlements of the hill districts of western Nepal in 1996. Relative cost comparison with conventional water system to reach in cost implication is done. Adequacy of water in the high hills and mountains of Nepal has been examined based on the data available on seasonal precipitation of 50 years in time series. The study also deals with the factors that have bearing on water quality at household level based on the response from the RWH users solicited through focus group discussion and interviews. Scope of expansion of RWH system in untouched settlements by conventional water facilities has been opened up. Finally, the study urges the policy planners and decision makers with a set of recommendations to accept rainwater as a viable potential option of water supply in the untouched settlements by conventional water facilities. It also underlines dimension of human resource development need,  hygiene and sanitation education and other critical factors “what has to be done” for maintaining safe water at household level.   
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Synthesizing data and information in a regional research project – The approach of the PARDYP Water and Erosion team

The People and Resource Dynamics of Mountain Watersheds in the Hindu Kush-Himalayas (PARDYP) project, a regional research for development project in the field of natural resources and watershed management, has established five research catchments in China, India, Nepal and Pakistan, which are managed by local research organisations. The project was initiated in 1996 with some sites established as far back as 1989. During these years a considerable amount of data and information have been collected in different areas. In order to review the collected information related to water and erosion at a regional level, the water and erosion synthesis was initiated in September 2001. 

A first step was initiated with a questionnaire to all country teams aimed at the identification of the key issues related to water in the five PARDYP catchments. For each key issue the current status, the relevant processes or the pressure, possible future scenarios and first solutions and recommendations were identified on the basis of the long-term work in the catchments. This included the analyzed data from the monitoring network, results from numerous surveys and the experience of the country teams. During a one-week workshop in June 2002 the results of these questionnaires were presented and first drafts of country water and erosion synthesis CD-ROMs initiated. Each country team produced a final version of a catchment CD-ROM by the end of 2002. 

In addition to these catchment CD-ROMs the process of producing cross-watershed analysis was initiated during the workshop. Each country team prepared a proposal for cross-country data analysis on a topic of their own choice. During a 4 weeks meeting in May 2003, the data was exchanged and the four country teams analyzed the data from each other according to the different topics relevant to the PARDYP project. The synthesis was concluded with a draft of a Regional Water and Erosion Studies Synthesis including the results of these cross-watershed analyses and the five watershed CD-ROMs. The final product is expected later in 2004.

The chosen approach has shown to be effective for capacity building of the young professionals involved in the project, cross-country dialogue between the country teams in India, China, Nepal and Pakistan, and last but not least for interesting results at the catchment as well as at the regional level.
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Situation of Pest Occurrence and Application of Chemical Pesticide in the Panchkhal Valley of JKW

Farmers in the Panchkhal Valley of the Jhikhu Khola Watershed have been growing tomato and potato for more than last 15 years, commercially. With the intense cultivation a number of pest problems have appeared for which the farmers are using a varieties of insecticides and fungicides. It is however important to note that the use of pesticide in the valley is haphazard. Due to missing extension services for the use of pesticide and the aggressive marketing strategies of pesticide dealers cases like use of wrong pesticide for a particular problem, apply increasingly higher doses, do not use any protection and spray at wrong times have became common.

This paper presents the results from a detailed household survey in the valley and discusses the issues and constraints related to intensive cash crop production in a rural area of Nepal.
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Studies on antibacterial activity of soil from Khumbu region of Mt. Everest

Antibacterial activity of actinomycetes isolated from Lobuche area (5000-5300) and Lukla area (2660) in Khumbu region has been studied. Actinomycetes isolates were grown in starch-casein agar media at 280C for 7 days. Out of 249 actinomycetes isolates available in Research Laboratory for Agricultural Biotechnology and Biochemistry (RLABB) 106 were subjected to primary screening by perpendicular streak method against Gram-positive (Bacillus subtilis and Staphylococcus aureus) and Gram-negative ( Enterobacter aerogens, Escherichia coli, Klebsiella spp, Proteus spp, Pseudomonas spp, Salmonella paratyphi and Shigella spp ) test bacteria. It was observed that 8 isolates were active against Gram-positive bacteria, 2 against Gram-negative and 26 against both Gram-positive and Gram-negative bacteia. Altogether 36 putative isolates were subjected to secondary screening by agar-cup assay method using zone of inhibition >10mm as the criterion for positive antibacterial activity. Selected isolates (20) from secondary screening belonged to the genera Streptomycetes, Micromonospora, Nocardia, Catellospora and Streptoverticillium. Finally, 4 isolates were selected out of 20 for fermentation on the basis of: (a) broad-spectrum activity; and (b) larger zone of inhibition (diameter >20mm.).  However, only 2 (Streptomycetes spp. and Micromonospora spp.)  were used for further study because of time constraints. Antibacterial substances were extracted with ethyl acetate from isolate – inoculated starch – casein broth fermented for 7 days at 280c.  Minimum Inhibitory Concentrations (MIC) of ethyl acetate extracts against Staphylococcus aureus were 1.25 mg per ml for Streptomycetes spp. and 5 mg per ml for Micromonospora spp. Further research on the identity and potency of inhibitory substances is in progress.
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Fisheries resources of Pokhara Valley, Central Himalaya, Nepal: Urgent need of conservation and sustainable utilization

Present study was conducted to get knowledge of fisheries resources, to find out the harmful human activities and their influences on aquatic environment and its biotic components (Fisheries resources) and to recommend measures for their conservation and sustainable utilization.

 Samples of fishes were collected from different parts of water bodies (Seti River, its tributaries and lakes) situated in Pokhara Valley, Central Himalaya, Nepal, employing local fishing manpower and utilizing non-destructive fishing implements. Specimens were identified with the help of reputed taxonomic monographs and the threatened fishes were quickly released unharmed into the water, after identification. Important information on fisheries resources, their habitat and conservation issues were collected from local people, fishermen, and through field observation. Fish diversity comprised 42 species belonging to 6 orders, 10 families and 28 genera. The important migratory freshwater eel-Anguilla bengalensis (Gray) was found to be endangered ; the popular game fishes viz., Tor tor (Ham), T. putitora (Ham.), Neolissocheilus hexagonolepis (Mc cle.) and Chagunius chagunio (Ham.) and two species viz:., Nemacheilus beavani (Gun.) and Glyptosternum blythii (Day) were found to be vulnerable. The fishing manpower and implements used by them were reported.

The aquatic environment of Pokhara Valley is influenced by harmful human activities.  Such activities include: land slides and soil erosion due to deforestation; disturbances due to direct disposal and decomposition of domestic sewage and other wastes; discharge of toxic substance such as inorganic fertilizers and pesticides through surface run off; constructions of dams preventing free movement of migratory organizes; and indiscriminate fishing, over fishing and fishing by destructive practices. These anthropogenic activities were found to threaten the natural environment of the water bodies, which must be stopped or managed in a proper way for the conservation and sustainable utilization of aquatic bio- resources.
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Rural communities’ knowledge on water quality and water borne disease: The case of Bungamati Locality in Kathmandu Valley, Nepal

Water pollution is one of the serious public health issues in rural Nepal. It is estimated that one third of total deaths of children under five years of age in rural areas are due to water borne diseases such as cholera, typhoid, dysentery and gastro-entities. The water related diseases lie among the top ten diseases in the country. Yet, the vital connection between water and health is given little emphasis in government policy. There is a widespread absence of piped drinking water in the rural region and therefore they have to depend on the most convenient sources of water locally available in their areas irrespective of the quality. The contamination of drinking water may occur from sources to consumption at home due to ignorance or improper practice of storing water. This is a case study in Bungamati VDC, one of the rural communities of the Kathmandu Valley. The VDC is extending over an area of 3.8 km2 with population density of 1,491 persons per square kilometre and 1,110 household numbers. The total sample size for the study was 110 households.

This study has sought to investigate the quality of drinking water used by the communities and their knowledge towards water quality and water borne disease. Dissemination of the findings and demonstration of an appropriate disinfection method among the communities of the study area have also been sought. This study has primarily been based on primary data. The data for this study was gathered through using the structured questionnaire sheets containing both open- and close-ended questions and administered to the sample household heads for gathering information. Water samples from the drinking water sources were collected and analysed in the laboratory for bacteriological and physio-chemical parameters. Observation checklist was used to record the environment and sanitation conditions of the water sources, living area and toilets. The quality of the drinking water has been tested for 20 sample sites. The result of the drinking water quality is that all physical and chemical parameters of the sample water sources are found lying within the WHO guideline value, whereas the values of the bacteriological parameters such as coliform bacteria and E.coli are above the WHO guidelines. So, the water of all sources is found not potable in terms of bacteriological point of view.

The communities are unaware of the quality of water they are using which is found to be contaminated either at source or consumption points. As a result, incidence of water borne disease appears to be the common health problem among the sample households in the study region. It is found more serious during the dry summer. Open defecation is still one of the common sanitation problems of the area. The sharing of the findings and dissemination of solar disinfection (SODIS) method among the community has been accomplished.  Awareness programmes toward conservation of surrounding environment and personal hygiene to the local communities should be made more effective in the study region by the concerned agencies. Open defecation habit must be controlled through making available affordable toilet scheme to the communities. SODIS appears to be appropriate as well as effective method of water disinfection in the study region.

S. A. QUAZI

Department of Environmental Studies, North South University, 12 Kemal Ataturk Avenue, Banani, Dhaka-1213, Bangladesh. E-mail: squazi@northsouth.edu
Regeneration of monodominant stands of banj oak (Quercus leucotrichophora A. Camus) on abandoned terraces in Central Himalayas.

Banj oak (Quercus leucotrichophora A. Camus) is an important species of the Central Himalayas, used for fuel wood, fodder and fertilizer.  Previous studies suggest monodominant stands of banj occur on old fields.  Highly disturbed sites are thought to support pure stands of chir pine, (Pinus roxburghii Sarg.), a competitor species.  A chronosequence of abandoned terraced fields was sampled to observe changes in major tree species and their distributions over time.  Woody regeneration and soils on the terrace flats were compared to that on the risers of the terraces.  Banj density was higher than all other species in sites under both high and low disturbance, at all stages in the chronosequence.  Banj also dominated on the terrace risers.  Banj diameter was negatively affected by increased disturbance, but height was unaffected.  Chir pine grew equally well in terms of height, diameter and stem density on all parts of the terrace, especially on highly disturbed sites. Length of time since field abandonment did not affect stem density for either species.  Nutrient levels were same on both terrace flats and the risers, but moisture was higher on risers, likely due to higher clay content.   The findings confirm that human management on cultivated fields is mainly responsible for large numbers of banj oak seedlings and sprouts on the risers of terraced fields.  Terraced lands thus act as a nursery for banj oak stands.  Widespread abandonment of property in the late 18th century may therefore have led to the formation of many old banj stands existing today. 
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Relationship between socio-economic status, fuel and fodder energy consumption patterns in Rui watershed of Jammu Region: a case study

The present study was undertaken in the Rui watershed area of Jammu District (Jammu & Kashmir, India) with the main objectives of understanding the empirical relationships between selected socio-economic parameters, fuel wood and fodder energy consumption patterns and its impact on carrying capacity and biotic pressure. The study area is situated between 75o-5' to 74o-10' east and 32o-55' to 32o-45' north.

For purpose of this study the watershed was divided in three strata (regions) based on distance from National Highway-1 (NH-1). Primary data on socio-economic parameters were collected on pre-tested questionnaire by personal visit using a stratified random sampling of 20% families and analyzed statistically using appropriate ANOVA, linear regression, correlation coefficient and t - test as necessary. Carrying capacity and biotic pressure were determined according to Mitchell (1984) and Sharma (1981).

The results of the study revealed that: (i) significant differences between the three regions in socio - economic status, fuel wood and fodder energy consumption, with region I (closest to NH-1) showing highest average annual income, per capita income, and literacy status. The region-III (remotest from NH-1) showed highest owned land, cow units, adults units per family and family size; (ii) in all the three regions fuel wood constituted the major source of domestic energy  (89 to 95.8%) followed by dung cake (3.5 to 7.3%). Commercial energy source (electricity, kerosene, LPG and biogas) constituted < 8%, mainly in region I; (iii) occupation and annual income of the family did not significantly alter the fuel energy consumption pattern. However, literacy status of the family head was positively correlated with use of modern commercial energy sources; (iv) main constituent of livestock fodder in all the regions was crop residues (straw) and hay (two-third of the total). Fodder energy consumption was positively and significantly correlated with total owned land per family whereas the number of cow units per family was negatively correlated but other socio-economic variables did not significantly change the fodder energy consumption pattern; and (v) population density and biotic pressure on land was maximum in region I and minimum in region III. Region I and II were found to accommodate cow units in excess of their carrying capacity.

Implications of the above results for formulation of suitably strategies for overcoming the biotic pressure, eco-conservation and socio-economic development of this and similar regions are discussed.
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Rehabilitating the degraded agricultural lands through Integrated Plant Nutrients Management Systems (IPNS): Experiences from the hills of Nepal

Land degradation is emerging issue nowadays, where population remains dependent on limited primary resources. Land-use has intensified over the last decades while access to markets remain limited. Farmers in remote areas do not use inorganic fertilizer, while farmers with market access use fertilizer mostly on main and cash crops. The management of plant nutrients is therefore challenging. Erosion of soil, leaching of nutrients, loss of organic matter, improper management of nutrients, soil acidification are major causes of low or declining soil fertility, ultimately leading to the degradation of agricultural lands. Improvement of soil fertility, which in turn improves the production and productivity of crops, is the basic foundation of sustainable agriculture and for the development of sustainable soil fertility and crop productivity. Farmers should be able to decide the balanced dose of locally available manure as well as chemical fertilizer, taking care not to cause a detrimental effect on her/his surroundings. Therefore the need was felt to use Integrated Plant Nutrient System (IPNS) for sustainable soil fertility and plant nutrition management. Research and extension organizations have recognized this and the Government of Nepal has incorporated IPNS into the national fertilizer policy in 2002. Therefore a system was developed to address the need. Farmer Field School approach was adopted for its dissemination. Farmer Field School is an approach or tool of extension where the farmers are empowered as they learn about IPNS and practice in their own field so as to achieve improved agricultural land quality. The vision of taking IPNS to the farmer to increase their productivity by improving the degraded soils through Farmer Field School is encouraging and a good start. 
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Elemental characterization and analysis of airborne particulate matter collected in Himalayas at 5,100 M height

In 1990, following an agreement with the Royal Nepal Academy of Science, the Italian National Research Council (CNR) installed a scientific laboratory (Pyramid) at 5,050 metre s.l. in the Himalayan region. The laboratory is located in one of the highest inhabited places in the world: the Khumbu valley, at the foot of Mount Everest. Since that moment, several multidisciplinary research activities have been initiated in the framework of the CNR scientific program Ev-K2-CNR.  Among the environmental related researches, the task project RATEAP (Remote Areas Trace Elements Atmospheric Pollution) was proposed by the Unit of Radiochemistry and Spectroscopy of the CNR at the University of Pavia. The project, started in 2001, aims at obtaining information about the chemical composition of airborne particulate matter collected in high altitude remote areas. The first part of the project has been initiated with the elemental characterization and analysis of samples of air particulate matter collected onto filters. Between March 2002 and April 2002, a series of samplings were carried out by pump aspiration in proximity of the CNR Pyramid, approximately 5,100 m s.l.  Samples of total suspended particles (TSP) as well as of the particles size fraction PM10 were collected and submitted to Neutron Activation Analysis and Atomic Absorption Spectroscopy.  The results concluded that there were more than 30 elements in the samples. Data quality assurance has been performed by the analysis of different NIST SRMs and, in particular, the SRM 2783 Air particulate on Filter Media. This work present the preliminary results obtained in the air dust samples analysis and give detailed information about the overall sampling and analytical procedures adopted. 

Key words: trace elements, atmospheric pollution, and neutron activation analysis
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Small Grants – Big Gains: Addressing poverty and environmental issues in partnership with local communities

Not long ago, the shortage of water was an excruciating experience for the people of Shingneer – a twin-hamlet village of 30 households in Bumthang, Central Bhutan. Today, it is a thing of the past. With funding from Small Grants Programme (SGP) and technical assistance from the forestry staff of Bumthang Dzongkhag (district) Administration, the local people organized themselves, forming a village water management committee, and took up water catchment protection activities and infrastructure development to increase water availability. These included fencing and enrichment planting of five water catchments, self-imposed ban on cutting of trees adjoining these areas, construction of water tanks and taps, and development of a plan for management of the water catchments and supply system. As a result of these activities, the local people now not only have enough water to cook and wash but also for kitchen gardening. The most remarkable thing about the project was its ability to demonstrate effective solutions to a local problem within a year and with astoundingly low financial input. 
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Environmental Management for Religious Tourism- Lessons for pilgrim towns in Himalayas

Adventure tourism in Himalayas has been a subject of discussions but pilgrimage as a type of tourism has been a lesser researched area. It has been more an account of narratives and destination promotion lacking a comprehensive outlook. There are many such destinations for pilgrimage in Nepal and in Himalayas that are open throughout the year for tourism because they are considered living museums. This paper discusses the dynamics of religious tourism from an environmental perspective through cases studies of two pilgrim towns in India, Tirumala- Tirupati with a strong authoritative religious institution of TTD and Vrindavan without a single strong religious institution (but hundreds of small institutions). Recommendations and strategies that have significance for many such similar pilgrim destinations are discussed. The parallels can be drawn between these case studies and towns like Bhaktapur, religious institutions like the Pashupatinath Temple Board and numerous shrines in the Himalayas being managed by religious institutions and devotees.  

It is seen that the pilgrim towns have been facing environmental degradation due to the pressure exerted by an increased and regular distribution of visitors (in effect the floating population). This is coupled with the urban growth of the towns driven by demand for supporting infrastructure (accommodation facilities, amenities etc). Environmental concerns primarily relate to carrying capacity (stressed infrastructure, increased residuals like solid waste and cumulative pollution problems) and visitor management. It is seen that resources generated within the towns (by pilgrims) are not appropriated for environmental improvement. On one hand local authorities have been found to be incapable of handling the additional burden of the floating population due to a lack of resources and responsibilities beyond its scope. On the other hand, there are religious institutions (like temples and ashrams) in a pilgrim town that benefit directly from the offerings made by pilgrims (in reverence to deity or religious leaders). 

The author stresses that the religious institutions have a moral responsibility of propagating religious faith incorporating environmental concerns. The thesis argues that pilgrimage needs to be accepted as an economic activity as it provides income opportunities for the local residents and produces output that adds to the environmental pollution. A ‘Strategic Management’ approach, as a response to religious tourism comprise of the policies for managing the impacts (effects) and minimizing the impact by limiting the pressures (causes), i.e. mainly the influx of visitors. 
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An overview of water quality in the rivers of Nepal

Freshwater is a vulnerable and finite resource. While fresh clean water is taken for granted in many countries, it is a scarce resource in others, due to either scarcity of water or contamination of water sources. Although Nepal is blessed with many rivers due to the temporal and spatial variation of flows there is a wide variation in terms of availability as well as quality. Rapid urbanization, haphazard development, and population increase have placed an immense pressure on the quality of the rivers. The water quality is deteriorating at a very rapid pace in all rivers, streams and lakes. Untreated municipal effluents, agriculture, mining, industry, and other activities add to the water pollution and pose a threat to the environment and the health and safety of the people. There is also an uncertainty and sparseness of data. Therefore there is an urgent need to improve the water quality in these rivers to ensure sustainable development of the Water Resources. A review of several documents, available literature, data and information on water quality of the rivers in Nepal has been made along with preliminary assessment on the status of water quality in some rivers. This paper reports the findings of the study and attempts to present the preliminary status of water quality in the rivers of Nepal. It also recommends concrete actions for further development and improvement.
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Soil Erosion: An integral part of sustainable catchment management in the Greater Himalayan Region

Land degradation has emerged as one of the greatest threats against sustainable catchment management and is a crucial issue around the globe today.  Over 80% of land degradation occurs due to soil erosion (Oldeman, 1992), a major proportion being contributed to water-induced erosion.  Fertile topsoil removal due to soil erosion decreases land productivity and increases inundation.  Soil erosion also increases sediment load in natural river system, considerably reducing lives of hydropower plants and road drainage structures.  Land abandonment due to high rate of soil erosion and low productivity also increases potential landslides.  Needless to state, any sustainable catchment management program will need to include adequate management of soil erosion.

The problem of soil erosion is enormous in the Himalayan region - owing to its young and fragile geology leading to high erodibility.  The problem is exacerbated by high slope steepness of the region.  Deforestation and denudation, direct results of population pressure, are other major factors accelerating soil erosion in the region.

It has been estimated that densely forested areas lose less than 1t/ha of topsoil whereas rain fed agricultural land loses as much as 56 t/ha of topsoil annually (Morgan et al., 1984).  Here, it is important to note that most of the land in the Himalayan region currently use rain fed agricultural practices, highly susceptible to soil erosion.

The ultimate result of soil erosion is land degradation.  This causes greater imbalance in the natural ecosystem, declining biodiversity in the region.  It is imperative that due attention is paid, without further delay, to develop and adopt specific land management and support practices that will reduce soil erosion.  The proposed paper will critically review existing erosion management practices around the globe with the principal aim of adopting suitable management practices in the region.  The objective is to achieve sustainable future for the Greater Himalayan Region.

Key words: Land degradation, erosion, biodiversity, and sustainable catchment management
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Conservation and Management of Phewa Lake Ecosystem, Nepal

This paper deals on current issues of conservation and management of the economically vital and environmentally degraded Lake Phewa Tal of Nepal from an integrated conservation and development perspective. The paper highlights on salient environmental features and management strategies of this multiple use lake. The management objectives focus on the long term sustainable management of a subtropical mountain lake ecosystem of Nepal in a collaborative, institutionally and financial sustained way. The findings are based on a field level investigation on need assessment and stakeholder analysis from multidisciplinary and participatory approach. Major conservation and management issues include: restoration of lake water quality, reduction of sedimentation load, eco-zoning of lake shoreline, conservation of aquatic biodiversity, promotion of eco-tourism and improved institutional capability of lake resource management. Relevant solution measures include: construction of a diversion canal, waste treatment plant, constructed wetland, buffer zoning, conservation of threatened species/habitat and effective monitoring system. Management strategy comprises bio-physical and socio-economic aspects with emphasis on issues like adoption of watershed/ ecosystem approach at policy level, equity in hardware/ software development components, integration of income generation in conservation activities, sharing of responsibility/benefits among the local stakeholders, enhanced management capacity development and institutional strengthening for environmentally and socio-economically sustainable development of  Lake Phewa  form a long term perspective.   
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Diatom biodiversity in Kathmandu valley ponds

Diatoms were collected from different substrates in 16 ponds and small lakes of the Kathmandu Valley in spring 2002. Diversity and assemblage composition was investigated in relation to water chemistry and habitat character using ordination detrended correspondence analysis (DCA) and regression. 

101 species with a relative abundance > 1% were found. The most abundant taxa were Achnanthidium minutissimum (Kützing) Czarnecki, Nitzschia palea (Kützing) W.Smith var.1, Navicula minima Grunow, Nitzschia palea (Kützing) W.Smith, Staurosirella pinnata (Ehrenberg) Williams & Round, Cymbella cf. subleptoceros Krammer, Fragilaria capucina Desmazières var.1 and Cocconeis placentula Ehrenberg. 

There was no correlation between species richness, diversity H', evenness and habitat character or water chemistry. There was also no relationship between assemblage composition and habitat character. At four sites assemblages collected from different substrates within the same pond or lake were similar to each other with most species found on all substrates. However, there were sites where some taxa were restricted to a particular substrate.

There was a significant correlation between diatom assemblage composition represented by DCA axis 1 scores and water chemistry with respect to concentrations of arsenic, aluminium and iron. There was also a significant correlation between assemblage change along DCA axis 2 and Ni concentrations. Since arsenic pollution in ground water in some areas of Nepal is a major public health concern, further research is needed to investigate whether diatoms can be used as indicators for arsenic and metal contamination in Nepalese freshwaters. 
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Responses of trees and ecosystems to monsoon and the following droughts with particular reference to central Himalaya

As a meteorological phenomenon the Asian monsoon is a much discussed subject, however, its role as an ecological factor is hardly recognised. This is an attempt to give a preliminary account of ecological significance of monsoon, based on the responses of central Himalayan forests and trees. Though the term monsoon refers to a major wind system that seasonally reverses its direction, its ecological significance lies in the strongly seasonal precipitation and the long droughts that follow it. In much of Indian subcontinent, June-September accounts for nearly 75-80% of annual precipitation. Depositing generally 150-250 cm rainfall (but up to about 1200 cm annually and 90 cm in 24 hrs) within three months time, monsoon is a great ecological factor, destabilizing both terrestrial and aquatic ecosystems year after year, particularly in the Himalayan region which is highly vulnerable to landslips and erosion. It is a major connecting force, enabling the Himalayan region to exert a great impact on the adjacent Gangetic Plains by shaping its water regime and soil development on which depends the agricultural productivity of the region. Global warming is predicted to intensify monsoon and increase its variability. These changes will affect more than half the world’s humans who occupy the Asian monsoon region, by increased flooding and intensified droughts.

The principal biomes associated in literature with the monsoon regime are dry tropical deciduous forest, also called monsoon forest and open woodlands, much of which has been replaced by  age-old extensive rice other crop cultivation. Monsoon in much of the central Himalayan region, however, supports evergreen forests with species having about one year leaf lifespan. They include oaks, pines, and laurels. Monsoon and the accompanying long droughts have played a pivotal role in determining phonology of trees and ecosystem properties. Trees and ecosystems have developed strategies to take advantage of the wet late summer, without compromising their capacity to endure long, and droughts these may involve several tradeoffs and peculiar combinations of adaptation properties.  Trees and shrubs pay cost of producing new leaves at the height of drought so that they are ready with their mature foliage by the time monsoon sets in. The dry period leaf production may also enable succulent leaves to escape insect herbivory which is likely to be heavy during the monsoon. While completion of canopy development when conditions are driest is a character directed to take advantage of a highly favourable conditions of monsoon, prevalence of diffuse porous species with small vessels ensures survival during long droughts. Many trees show peak or close to peak photosynthetic rate during autumn as soil moisture is still high and days are bright and warm, and vessels with small pores are less likely to cavitate due to forests. Maturation, dispersal and germination of the seeds of many species are tied to monsoon rain. They include such major forest species as sal (Shorea robusta), oaks (Quercus floribunda, Q. semecarpifolia) and poplar (Populus ciliata). They are viviparous or have very short viability and their seed fall is rainstorm – induced, thus ensuring moisture availability for seedling establishment.  

Since most of litter fall just precedes monsoon, a rapid initial litter decomposition and nutrient release are ensured. That is why nutrient turnover time in forest (about two years for N as an example) is closer to that of tropical rainforest than temperate forests. Each year the predawn tree water potential rises close to zero during monsoon period (June to September), then keeps on declining until the following early summer (April to June), the pattern getting broken only by occasional rainstorms. Both during winter and early summer the predawn water potential in many species decreases below –1.5 MPa, a level considered to be restricting physiological activities of mesophytic plants. However, the severe drought of 1998, predawn water potential decreased up to -5 MPa in some oaks. Occurrence of such droughts (due to the delay in the onset of monsoon) might play a significant role in changing species composition, particularly because they induce widespread fires.  Distribution of many tree species seems to be associated with monsoon pattern of rainfall. For example, Quercus leucotrichophora and Pinus roxburghii disappeared from Kashmir valley subsequent to weakening of the monsoon in the past. 
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Forest management for the benefit of the resource or for people? Participatory and holistic forest management models for poverty alleviation

Current forest management practice in South Asia has suffered from the heritage of both imperial ethos and centralising development policies. Techno-bureaucratic models have been widely introduced strengthening coercive powers of the state to control forest resources for revenue generation. In Nepal the Community Forestry programme has been running for over a decade now. Initially introduced as a means to improve the resource management in areas adjacent to forests, it is now playing a key role in livelihood development. Yet the transformation in management strategy continues to be restricted by timber-oriented silviculture and centralised tendencies in governance. More recently since the Local Governance Act there has been tension between the Ministry of Forests and Local Governance institutions over the appropriate level at which Community Based Organisations such as Forest User Groups (FUGs) should be regulated and taxed. These influences have so far marginalised both expression of local needs in management planning, and also other uses of the forest such as environmental services and biodiversity management.

This paper draws on preliminary lessons of participatory action research currently being undertaken in FUGs in the middle hills of Nepal. The main objective is to support local participatory forest management processes in order to benefit both local people’s livelihoods and biodiversity management. 

Initial results are encouraging in that the FUGs have taken initiative to review management plans and incorporate issues that best address their livelihood needs. Marginalised and disadvantaged groups are specifically involved in developing their own methods and tools to assess forest biodiversity and integrate their concerns to forest management plans. The results, in effect, indicate the need to address broader questions on modes of forest management such as how and for whose interest, whether the state or communities, forests ought to be managed.
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Participation or just representation in watershed management planning and implementation in mountain watershed: 

This paper presents analysis on the public participation in watershed management planning and implementation in mountain watershed of Dhading district. It is based on a survey of 51 local organizations and 120 farm households, focus group discussions and field observation carried out in Galaudu Khola watershed of Dhading district. Though local organizations are said to have made considerable contribution to watershed management activities, they are not yet been able to include disadvantaged groups. The participation of the underprevilized groups such as women and minor ethnic communities is limited merely to their representation.  The paper provides an account of how elite educated males and privileged ethnic communities have played dominating role in local organization structure, governance and decision making. It also demonstrates how exclusion has prevented weaker section of the local communities to take leadership role and finally concludes with some measures to bring improvements in watershed management. 

Key words: GOs, NGOs, participation, user groups, local organizations, watershed management.
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Bacteriological And helminthological assessment of drinking water quality of Ward - 20, KMC.

The study was conducted to assess the biological contamination of drinking water and water borne helminthic parasites in drinking water sources of ward 20, KMC from April 2001 to January 2002. These water sources include stone taps, tap water (NWSC), tube wells and wells (open/closed). Bacterial contamination of water was investigated by different test  methods such as H2S, Colistrip and coliplate. Microscopic examination of water samples was also done using centrifuge and floatation techniques. Out of 75 different water samples tested for bacteriological pollution by H2S test, 83% were found to be contaminated with Coliform bacteria and E.coli. Maximum number of ground water sources and surface water sources i.e. 91% and 100% and 62% of the stored water sources were found to be positive for H2S test. Minimum to maximum number <3- >1696 Coliform and <3- >1696 E.coli were detected in ground water and surface water sources. Few Coliform and pathogenic E.coli were detected from direct tap water sources, stored tap water used for drinking purpose also contained large number of pathogenic bacteria. Microscopic examination of water samples revealed Eggs of Ascaris sp., Cryptosporidium sp., Capillaria sp., Toxocara sp., Toxoplasma sp., Taenia species. The result revealed that stone tap water is less contaminated than tube well water i.e. P>0.05. while there is no significance difference in between NWSC supplied direct tap water and stored water i.e. P<0.05. Drinking water supplied by NWSC was however found to be comparatively safer for consumption than other water sources in which Coliform and E.coli count was also found to comply with the WHO standard of drinking water i.e. <3/100ml of water.
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 SEQ CHAPTER \h \r 1Managing water quality above contaminated bed sediments by controlling chemical flux

Once waste discharges to streams, lakes, estuaries and the coastal ocean are significant reduced the chemical flux from bed-sediment sources can negatively impact water quality.  Site managers have a limited number of remedial choices in which to manage chemical releases from these beds; they include: monitored natural attenuation, capping, dredging and in-situ treatment.  All these technologies are aimed at reducing the chemical flux to the water column.  The objective of this presentation is to develop a practical and unified approach for 1) establishing the existing flux at contaminated sites and 2) mapping the remedial choices in the direction of reduced flux.  The method used for flux mapping is based on chemical solubilization theory; a graphical procedure based on flux that includes chemical stability categories is developed on the coupled processes of chemical equilibrium partition) and mass-transport.  The partition coefficients (i.e.KDs) regulate the chemical availability to the adjoining water phase and the (MTCs) mass-transfer coefficients (KTCs) regulate the rate of chemical movement.  Both operate to establish chemical flux which in-turn controls pore water and water column concentrations.  Theoretical and laboratory measured partition coefficients typically range from 1 to 105 L/kg; the MTCs also enjoy a broad range of measured values, 0.002 to 10,000 cm/d.  Ranges of Kds and KTCs characteristic of two field sites being considered for remediation will be presented.  These results represent mass balance measurements at a PCB contaminated site and a metals contaminated site.  Graphical mapping of the remedial options on a flux-stability diagram suggest that, all things being equal, in-situ capping plus chemical sequestration provides the most effective means of reducing flux and enhancing chemical stability in the bed.  Both in-situ degradation and dredging must display high concentration reduction in order to make the large comparable reductions if flux.    
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Community development through sustainable energy use and conversion in harmony with environment in remote districts of Central Himalayan Mountains, Nepal

Every family in the Central Himalayan Mountains uses firewood for cooking, room heating, lighting, and construction. This is causing enormous deforestation, followed by soil erosion and landslides throughout the Great Himalayas. A project was implemented in some remotest villages of Humla district in Karnali zone over the last 7 years with the objective of community development through sustainable use of energy and conversion which included: efficient high altitude smokeless metal stoves, using the sun’s energy to generate electricity with low energy consuming lights, solar cooking and solar drying, besides improved local mills through water power and pico hydro power plant for electricity generation.

The achieved results so far are encouraging: Half fire wood consumption for cooking, hundreds of homes with lights powered with solar energy or a pico hydro power plant, increased health and education chances, less drudgery for women and girls in collection firewood. Lives have changed, and will be changed over the years to come, and so will the environment accordingly, till the balance of sustainability is reached
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Participatory Biodiversity Conservation, a mean for sustainable livelihood and development for rural area, an experience from eastern part of Nepal

Participatory Biodiversity Conservation is a concept that has close connection to the community. It is a process of conserving biodiversity by the community people. The majority of the people of the study area practice subsistence living. Despite their lower economic status, studies find that they are contributing significantly to the conservation of natural resources and the amelioration of the environment in their area. Improved cooking stoves are one of the innovated concepts that contribute to the reduction of fuel wood use for household purpose. Most of the fuel wood in the study area is supplied from the community forests. If improved cooking stoves are used instead of traditional cooking stoves, wood consumption is reduced by fifty percent. At the same time improved cooking stoves contribute to improving health conditions and reduce heath hazards by taking all the smoke outside kitchen. This reduction of fuel wood use lessens pressure on community forests by fifty percent. This means more wild flora and fauna are conserved. In this way the study shows that the impact of improved cooking stoves is very positive. The paper also deals with its certain limitations. This study was conducted in a community forestry user by questionnaire - scheduling and directing observation. Similarly small works undertaken by the community themselves are also the enhancer of the participatory biodiversity conservation. Community Forests of this area are convinced in preparing nursery. Study also compares situation of the community forest before preparing nursery and after. This paper also tries to find out how community forests are contributing to the sustainable rural livelihood and its development.
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Distribution and ecology of Seabuckthorn in Kanchanjangha Conservation area

This report on “Distribution and Ecology of Seabuckthorn in Kanchanjangha Conservation Area” presents the results of a study that explored resources and assessed the status, ecology and potentiality in the area. Four VDCs covered by the KCA were explored and the study concentrated in two river valleys, Yangma and Ghunsa, where Hippophae tibetana is naturally distributed. The selection of the study sites took place through multistage sampling techniques. 

Biophysical information was collected through observations and measurements in each site and systematic sampling in 442 quadrates.  Socioeconomic data were collected by using different PRA tools. Field Study was carried out between March 30 and May 18, 2003. Ecological properties like distribution, density and average dominant height of the plants were compared with horizontal and vertical distance from the nearest stream bank or water source, aspect and other topographical features by using ANOVA. The results have been presented in the form of texts, tables and figures. 

The study identified that one of the two Seabuckthorn species indigenous to Nepal viz. Hippophae tibetana has naturally distributed in the alpine zone confined along the banks of rivers and glaciers. The species has occurred in the banks of Yangma River and Ghunsa River and their tributaries between altitude 3330 m and 5000 m. The distribution is confined to moraine, alluvial and colluvial deposits near water sources where there is loose soil. The distribution is sporadic. The species favors stony sites with sandy loam to loamy sand soil with sufficient moisture and good drainage. It adapts in the wide range of soil pH from 5.8 to 7.4. It is colonizer and is succeeded by other species like rhododendron and caragana in the course of time. The status of the species has changed with time. Grazing, fire and other geological actions like landslide and GLOF are the threats observed.

Density, cover and overall resource vary with the locality and both horizontal and vertical distance from the water sources have effect on the density. Both valleys are inhabited by single ethnic group Sherpa. Total population is 309; 79 in Yangma and 203 in Yangma. Livestock and agriculture are major occupations. Two river banks Tamor and Yalung Glacier above 4000 m asl are identified as ecologically potential sites to grow the species. Similarly river banks and moist hill slopes in the lower altitudes are potential to grow another species of Seabuckthorn Hippophae salicifolia. Present use of Seabuckthorn by the people is limited to souring food materials and dying of wool. The sites are remote and not easily accessible. Issues like land tenure and replacement of other important species like Larix may take place for the management of the resource in the future. The study recommends sustainable utilization of existing resources and further extension in the potential sites. Establishing community owned small-scale industry in sites with ensured market system for sale helps improve local economy. Coordinated efforts of different stakeholders are essential for the purpose.
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Himalayan Biodiversity: Opportunities and challenges for sustainable development of the Himalayan Region (A case study of Nepal Himalayas)

The Himalayan region is the largest, highest, and most populous mountain chain in the world. This region is one of the world's richest ecosystems in terms of biological diversity. The Himalayas are home to hundreds of endemic plant species and some of the world’s rare and threatened wildlife species. It is estimated that 54 percent of Nepal's area is covered with some sort of vegetation cover (Forested area 37%, shrub land 5% and grass land 12%). A total of 118 ecosystems with 75 vegetation types, and 35 forest types have been identified in these realms. Nepal contains only about 0.1% of the total land mass of the world while it harbors about 2 % of the flowering plants, 3% of the pteridophytes, and 6 % of bryophytes of the world's flora. In addition, about 5 % (246 species) of the total flora is endemic to the country. The endemic species accounts to about 30 % for whole of the Himalayan regions or distribution of these endemic species is limited only in the Himalayas. Similarly, Nepal possesses over 4.2 and 8.5 percent of the total world's mammals and birds reported so far. Almost 800 species of mammals have been identified in Nepal. Over 400 species of agro-horticultural crops are estimated available in Nepal. Of them, about 50 species have been domesticated for commercial and household consumption. At present, about 8,400 accessions of cereals, grain legumes, oil seeds, vegetables, industrial crops and spices crops are stored. These rich biological resources traditionally have served as the foundation for the economic and cultural life of the Himalayan people. One of the most fundamental direct benefits of the Himalayan biodiversity is in providing the basis of life of the Himalayan region. They have provided many of our food and medicines. The main contributing areas of Himalayan biodiversity are agricultural value, medicinal value, industrial value and food value. Such biodiversity help creates a stable environment in the world, which has been sustained since long back. Conservation of Himalayan biodiversity provides support not only to the Nepalese people but also to the global community. Presently, the people heavily utilize the environment. The increasing population growth and their economic activities are the major cause of loss of Himalayan biodiversity. A number of threats emanated from over exploitation of forest and vegetation resources for fuel, fodder, manure, grazing, fishing and hunting. Depletion of forest resources has resulted in the permanent loss of natural habitat for wildlife. Expansion of agriculture land for ever-increasing population and the practice of slash and burn agriculture are the main threats to the loss of biodiversity in the Himalayan region. Conservation of Himalayan biodiversity is an important global responsibility of mankind to ensure its safe future. Essential ecological processes and life-support systems cannot effectively be preserved once the biological diversity becomes seriously disturbed or destroyed. For this, any measures taken to utilize Himalayan resources by a diversity of ecosystems, species, or genes for sustainable development requires properly planned and effective steps of action to maintain all the sustaining, self-perpetuating processes or entities of nature. This paper critically examines the current status of Himalayan biodiversity conservation at different levels, conservation and management approaches of biodiversity conservation, and institutions involved in conservation and management of Himalayan biodiversity conservation. Unless species conservation provides a direct benefit to the rural people, it would be very difficult to attain goals of sustainable development. The goal cannot be attained in isolation. The challenge is how to empower and motivate the larger sector of the society in this direction. Based on these facts and findings, recommendations are made to the Himalayan biodiversity conservation for sustainable development of the Himalayan region with emphasis on Nepal Himalayas. 
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T. N. BHATTARAI

Department of geology, Tri-Chandra Campus, Tribhuvan University, Katmandu. e-mail: tnbhattarai@wlink.com.np
Role of geological factors in designing sustainable watershed management

Out of the 2400 km long Himalayan arc, the central 800 km long stretch belongs to Nepal. In terms of physiographic units, Nepal can be divided into eight distinct parts: the Terai, the Siwalik (Churia) Range, the Dun Valleys, the Mahabharat Range, the Midlands, the Fore Himalaya, the Higher Himalaya, and the Inner and Trans Himalayan valleys. Each of these units has distinct geology, altitude, topographical, climatic, and vegetational characteristics. Within a narrow N-S stretch of about 150 km in width, all of these physiographic units are encountered. Consequently, a watershed may not be homogenous in terms of rock type, soil type, slope gradient, vegetation cover, and land use pattern. Since the Himalaya is geologically active, mass movement processes like slope failure frequently cause difficulties for sustainable watershed management.

The objective of this paper is to understand the role of geological factors in watershed management. For the purpose, a geological field investigation was carried out in a watershed located in the Lesser Nepal Himalaya. Mass movement processes like landslides and debris flows occurring in the watershed were plotted in the geological map prepared based on the field data. At each site of slope instabilities, among others, soil type and their thickness, rock type, discontinuities and their orientations were observed. The field data were analyzed in identifying their impact on the stability of the slope. Results indicate that the soil type, rock type and discontinuities such as joints, fractures, foliation, and bedding plane play role in causing instability of hill slopes. It thus reveals that geological factors should be taken into consideration while designing sustainable watershed management.  
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Efficacy of Participatory Rattan Management: An illustrative option for Biodiversity Conservation in Nepal

Rattan is a climbing spiny plant belonging to Lepidocaryoidae, the major group of the palm family. Calamus tenuis is a small size rattan, which is native to Terai of Nepal. Calamus tenuis, Calamus acanthospathus, and Calamus enermis are protected mostly in Community Forest (CF) of Nepal. This paper focuses on the participatory management of Calamus tenuis in the CF of the western Tarai region of Nepal. Methodologies used for the data collection were Participatory Rural Appraisal (PRA), Focus Group Discussion (FGD), and Observation. Two events Community Forest User Group (CFUG) level training comprising 20 participants were conducted in the CFUG, four events of FGD were managed and discussion were made with District Forest Officer (DFO) and his staffs in District Forest Office Kailali. Study showed that the participatory approach is one of the most effective. CFUG, DFO and Civil society is the main interface to manage the Calamus tenuis in the community-based management. Since 1996 when the CFUG began to manage the rattan, more than $30,000 has been generated from the rattan sale and dozen of community activities have been conducted with the community fund. Despite the large amounts that have been generated from the rattan sale and the exemplary works that have been done, participation of all the users and the distribution of benefit to the poor are still unanswered.

 Key words: Calamus tenuis, Community Forest, Participatory management, Community Forest User Group, Rattan, Sustainable
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A study of community forest focusing on the forest product distribution, benefit sharing mechanism, and a glimpse of the gender issues- A case study of Agjingare and Kankali Community Forest.

Kankali and Agjingare Community Forests, located in the Chainpur VDC of the Chitwan District, are not only giving a new lease to the rural life but also providing forest products and income generating opportunities to the forest user group.This study was done primarily to determine the distribution pattern of the forest products. The random sampling method was carried out to select 30 respondents from each Community Forest (CF). Socio-economic variables were assessed by using a semi-structured questionnaire and several PRA tools. Though Forest Users Groups (FUGs) are directly or indirectly benefiting from the CFs, not all of them are fortunate enough get an equal share. Lack of active members, inaccessibility to some users, and less consideration over gender aspect are some of the reasons affecting the equal distribution pattern of the forest products. Majority of the respondents from both the CFs were Brahmin, Chettri, Magar, Newar and Rai/ Limbu. Since farming is the main occupation, all of the household members are mainly engaged in the agricultural work. Large family size and high cattle density are the main reasons behind high dependency towards the CFs, which is resulting in over-exploitation of resources beyond the carrying capacity. If not regulated properly this activity may jeopardize the sustainability of the forest resources in the near foreseeable future. Declaring a fixed quota to each individual/household may not only solve the problem of unequal sharing to some extent, it will also lessen the conflicts that largely emanate during sharing programmes. Besides, management activities with full fledge active participation of FUGs could eliminate the problem existing in both the CFs.

Keywords: Community Forestry, Forest User Groups, PRA, Forest Products.

BHAWANI S. DONGOL1, BASANT K. JOSHI2,  GAO FU4,  JUERG MERZ 1, 5, MADHAV P. DHAKAL 1,  MOHAMMAD JEHANGIR3, P.K. VERMA2,  PRADEEP M. DANGOL 1, SUHAIL ZOKAIB3 AND   XING MA4
1 International Centre for Integrated Mountain Development, Kathmandu/Nepal. 2 G.B. Pant Institute for Himalayan Environment and Development, Almora/India. 3 Pakistan Forest Institute, Peshawar/Pakistan. 4 Kunming Institute of Botany, Kunming/China. 5 Hydrology Group, Department of Geography, University of Bern, Bern/Switzerland

Low flow characteristics in middle mountain watersheds of the Hindu-Kush Himalayas 

The dynamics of water resources in the densely populated middle mountain areas of the Hindu-Kush Himalyan (HKH) is occurring at rates faster than expected. Degradation of this important resource, mainly because of poor land use management practices, is presently the key problem in the region. Additionally, addressing this problem still remains a formidable challenge in light of the fact that intensification of agriculture and the demand for irrigation water is continuously increasing. However, the challenges can be overcome if future planning in water management is based on long-term systematic evaluation of various critical hydro-met parameters, including the low flow characteristics, on a watershed scale, and not on perceptions and observations over relatively short time periods. 

This paper presents a comparison of low flow characteristics in the Middle mountain watersheds of China, Indian, Pakistan and Nepal selected under the regional watershed management project entitled “People and Resource Dynamics in the Mountain Watersheds of the Hindu Kush-Himalaya”. The study is based on detailed analyses of various other parameters such as rainfall, specific and annual discharge, runoff coefficient, low flow frequency, base flow index, and low flow index. Based on the overall analysis, it was found that the Hilkot Sharkul watershed in Pakistan was the most critical one in terms of low flow characteristics and, therefore, had limited potential for developing water resources, followed by the Bheta Gad watershed (India). Yarsha Khola watershed and Xi Zhuang watershed in Nepal and China, respectively, were good in terms of round the year water availability. Nepal’s Jhikhu Khola watershed was slightly better compared to the watersheds of India and Pakistan.
Key words: Low flow, middle mountains, watershed, HKH

GADDAD, S.M., VENKATESWARA RAO D., HRISHIKESH S. J. AND SHIVANNAVAR C.T.

Department of P.G. Studies and Research in Microbiology, Gulbarga University, Gulbarga – 585 106, Karnataka, India. Email: smgaddad@rediffmail.com 

Heavy metals toxicity to chemolithotropic microorganisams in chalcopyrite leaching

The majority of the heterotrophs are susceptible to a verity of heavy metals at low concentrations but chemolithotrophic bacterial activities are relatively tolerant to high concentrations.  In the present study the toxicity of four heavy metal ions (Copper, Nickel, Cobalt and Ferric ions) on the growth, copper solubilization, and iron oxidation efficiency of six chemolithotrophic bacteria was investigated.

All the bacterial strains exhibited a similar trend in their response to Cu showing significant growth up to 0.5 % and leaching up to 1.0% of copper. Thiobacillus ferrooxidans(GV-2) showed more sensitive to copper as its copper solubilization activity was reduced to 56% at 0.001% copper and to 11% at   2.5 % copper. Comparatively remaining four strains were tolerant to very high concentrations of copper. One of the local isolate Thiobacillus ferrooxidans (GV-!) indicated a high tolerance to copper than others.

Nickel was more toxic than copper to growth, bioleaching, and iron oxidation of the chemolethotrophs. One of the local isolate T.ferrooxidans (GV-3) showed higher nickel tolerance than others. Cobalt appeared to be less toxic than copper or nickel, significant copper solubilization (>50%) being observed even at 2% of cobalt concentration and the local isolate T. ferrooxidans (GV-1) showed greater tolerance to cobalt than others. Significant reduction in growth above 0.1M of Fe3+ has been observed. L. ferrooxidans (MCM B-52) has shown increased tolerance to Fe3+ ions than others. The T. ferrooxidans (MCM B-125) and one of the local isolate T. ferrooxidans (GV-1) also have shown increased tolerance to Fe3+ ions. The presence of Fe3+ in the medium possibly has an effect on the reaction of the indirect mode, i.e. on bacterial growth and on sulphide leaching. Bioleaching activity of most of the strains except  T. thiooxidans (MCM B-41) was enhanced at the lower concentrations of Fe3+. L. ferrooxidans (MCM B-52) showed significant leaching activity even at 0.4M Fe3+. 
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Bioremediation of tannin containing wastewater by bacteria

Tannins occur widely in a variety of plants including monocotyledons, dicotyledons and ferns. It refers to a broad group of plant (poly) phenolic compounds since ancient times have been used for tanning (water proofing and preserving) leather. Plants evolved these compounds as powerful defense mechanisms against predators and even some pathogens. Tannery industries discharge their effluents into natural water bodies and on to the soil. The tannin being highly recalcitrant poses a threat to the environment. Microorganisms are considered to be suitable agents for combating the threat posed by the tannins. In the present investigation we are reporting the isolation of tannin degrading bacterial species.

Soil and water samples were brought from different locations of Khajuri, Aland Tq., Gulbarga Dist., Karnataka and Adoni, Kurnool Dist. Andhra Pradesh, where tannery effluents are discharged. Samples were spread on tannin treated nutrient agar, Saberts media with and without dextrose. Bacterial colonies were formed within six hours on tannin treated nutrient agar. Slow growth was observed on both the media of Saberts. Twenty five bacterial strains were isolated from soil and tannery effluents. Tannin resistant/tolerant bacterial strains were screened on agar plates containing varying concentrations of tannin. Tannase producing strains were determined based on clear zones formed by the colonies on TBHIA supplemented with tannic acid. Further Nutrient Broth supplemented with different concentrations of tannic acid was used for screening the tannin degrading efficiency of the isolates. Further tannin degrading efficiency of the bacterial strains is determined by the kinetics of tannic acid degradation.


The 25 tannin degrading /tolerant bacterial strains were able to grow on tannin supplemented agar media and showed clear zones around the colonies indicating their ability to degrade tannin. Out of these 25 isolates two; SMG-5 and SMG-8 were most efficient in degrading tannin. These two strains were capable of completely removing of 300 mg/L of tannin within 8 hrs. Further these two strains were used for standardizing the optimum conditions for effective degradation of tannins. The optimum temperature, pH, shaking conditions, carbon source, nitrogen source, substrate concentration and initial inoculum size were standardized. 
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Decolourisation of a mixed dye effluent by a bacterial consortium

Information is available on the decolourisation of dyes by microorganisms. However, the there are very few reports on the application of these microorganisms at the field level. This may be due to the complex nature of the coloured effluents and the presence of a variety of dyes in the effluents. Therefore, a single organism will not be suitable for such purposes. In the present investigation an attempt has been made to develop a bacterial consortium for the decolourisation of a complex effluent consisting of five different dyes. Using the immobilized microorganisms in a continuous system in a bioreactor was also attempted. The bacterial consortium consisted of Citrobacter Sp., E.coli, and a Bacillus Sp. These bacteria were initially screened for their ability to decolourise several dyes. Magenta, Direct blue-8 &14, Direct red –28 and acid orange –10 were the dyes used.

The results indicated that a gradual increase in the time taken for the complete decolorization of the dye with the increase in the dye concentrations. For complete decolourisation of a 50 ppm dye, detention period of 38 minutes (110 ml/hrs) was required. While for 600 ppm the dye solution the detention period increased to 210 minutes (20 ml/Hrs). 

Application of the immobilized bacterial consortium at a constant flow rate using a 200 ppm of the mixed dye solution over a period of 120 days operation was investigated with or without regeneration of the system. These results clearly indicated that in a non-regenerated system, 100% efficiency of the system could be maintained only up to 15 days, later on the efficiency significantly decreased. It declined to 77% by 30th day, to 74% by 60th day, to 58% by 90th day and to 49% by 120th day. However when the regeneration is done at regular intervals (15th ,30th , 60th, 90th, and 120th, day) the efficiency of the system was maintained at 100% level up to 90th day.  Even after regeneration of the system, the efficiency started declining slowly after 100th day onwards and it was 96% on the 120th day.

In conclusion continuous treatment of mixed dyes in a packed bed reactor using calcium alginate immobilized bacterial consortium can be utilized most efficiently for the decolourisation up to 400 ppm of dye solution. Regeneration of the system for 6-12 hrs at an interval of 30 days increased the efficiency and the life of the reactor. 
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Changes in land use and stream course: Implications for the sustainable management of natural resources

Stream bank erosion and resulting changes in stream course are the common phenomenon of steep mountainous streams. Studies on Land use/land cover changes and trend of stream course shifting are very limited in the Himalayas. A thorough study is being carried out in a stream system of Trijuga basin in an eastern district- Udayapur, where land use dynamics and process of stream course shifting are being studied by establishing a number of monitoring points in the stream banks. Overlay of geometrically rectified aerial photos taken in 1964, 1978 and 1992 indicates that there is a significant decline in forested area as a result of increase in agricultural land. During the first half period, there was a decline in forest area by 20%, and area under agriculture was increased by 15%. However, during the later period, only limited forestland was changed into the agricultural land. There was a conversion of forestland and agricultural land into the area of settlement obviously as a result of increase in population pressure brought by infrastructure development works such as road and factory.

Stream banks are traced from the rectified photographs and analysis on the pattern of course shifting has been done for the six streams, runoff contributing area (RCA) ranging from 1 to 2.5 sq km. Results indicate that the streams have undergone a vigorous change by the process of bank erosion in the hillslope and terraced zones in the upstream, and over-flooding and inundation in the downstream flood plains. Some streams gained size more than double in the period of 28 years. In the paper, it is attempted to describe the contributing factors of land use and stream course changes with respect to the hydrological and geomorphological settings. The findings would be useful for the sustainable management of stream systems and the ecological integrity of the area.

Following points will be discussed in the paper:

1) Patterns and dynamics of land use changes

2) Patterns and behaviour of stream systems

3) Mechanisms of stream course changes with two-year experimental data

4) Sustainable management options for the dynamic streams and other natural resources
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A survey of medicinal plants of temperate and alpine regions of Garhwal Himalaya

Western Himalaya is very rich in biodiversity. There are various species of plants of medicinal and other economic importance. This region is also a rich storehouse of in-situ germplasm.  Western Himalaya, one of the twelve phytogeographic regions of India, lies within Himalayan system, west of Nepal comprising of about 3,29,038 sq. km. area. There are about 45000 species of flowering plants in the Western Himalaya due to their peculiar geographic conditions. This region exhibits a vast degree of endemism. Out of a total of 5000 endemic species known so far in India, this region account for 30% of them. Due to over exploitation of the plants of economic importance, the germplasm of the region is going down and some of the medicinal species have become endangered. Some of such species facing the danger of extinction are Aconitum  sp. Dioscorea sp., Nardostachys grandiflora, Sassurea sp., Muconopsis aculeata, Dactylorhiza hatagirea,  Podophyllum haxandrum, Taxas baccata, Picrorhiza kurooa. Other plants of medicinal importance of this region are Taraxcum officinale, Origanum sp., Thallictrum sp., Rheum emodi, and Morina longifolia .
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Mathematical modeling of fish productivity of Sirpur Lake, India

The present work gives us an idea of the transgression of fresh water fishes of Sirpur Lake. Sirpur Lake is perennial water body and fish producing unit. 26 species belonging to 13 families of fish were collected from this lake. Fish collected were major and minor carp, live fish, Eels, and catfishes. All the fish are consumed by the local people of the Indore city. A careful and scientific management will increase the fish productivity. The annual production of fish (2001 – 2002) of the Sirpur Lake was obtained from the local fishermen during harvesting seasons. The present worker also participated during harvesting periods for the collection of data. The following mathematical model of productivity was devised for the different species of fishes in Sirpur Lake.

∆ Pn = Pn - Pn-1

 

Pn  α F (Pn –1)

∆ Pn = Bn F​1 (Pn –1) – Dn F (Pn –1)

Where 
Pn = Population of the given species & domain after ‘n’ generation.


Bn & Dn are respectively parameters for birth rate & death rate.
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Comparative study of two hydrological models for watershed management in Himalayan catchments

The Great Himalayan Region is considered one of the most fragile and delicate ecosystems in the world.  The region is geologically active and the mountain system continues to rise today.  The kingdom of Nepal is situated in this region and hosts some of the highest, rugged and steep watersheds in the world.  The watersheds and the ecosystems in this Himalayan kingdom have remained in delicate balance over the centuries.  However, in recent years, the systems have come under ever-increasing threat of environmental degradation as a result of human induced activities.  Increased deforestation and unsustainable agricultural practices in the fragile ecosystem have led to land and water degradation, causing soil erosion and water quality problems.

Watershed management is an effective means of minimizing adverse impacts resulting from aforementioned problems.  Application of hydrological models in a watershed can explore a wide range of management issues, including land use practices, and provide effective catchment management options.

Hydrological Simulation Program - FORTRAN (HSPF), developed by the United States Environmental Protection Agency (USEPA), and Hydrological Modeling System (HEC-HMS), developed by the United States Army Corps of Engineers (USACE), are two widely used hydrological simulation models.  Both these models have been in existence for over three decades and have been successfully tested around the globe.  More recent developments in Geographic Information System (GIS) technology are constantly being incorporated into both these models, keeping both them in pace with technological advancements.

The proposed paper will make an attempt to investigate the suitability of these models (HSPF & HEC-HMS) in a highly mountainous and geologically sensitive watershed in Nepal.  Comparisons will be made on the results of the two models and inferences drawn on suitability of these models for hydrological modelling of Himalayan catchments.

Keywords: Hydrological modeling, catchment management, HSPF, HEC-HMS
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Present scenario of temperate fruits production in the Uttaranchal Hills of Himalayas, India

Uttaranchal is a hilly state of India and thus, occupies an important position in the production of temperate fruits. The share of temperate fruits was 77 percent in 1996-1997, whereas it was only 35 percent in 2000-2001. The major fruit of the state is apple, which contributes 48.8 percent area and 16.57 percent production in 2000-2001. However pear and peach also contributes to a good share with production of 44,888 metric tonnes and 22,784 metric tonnes respectively, out of 192,188 metric tones of total temperate fruit production. The growth rate of area  have registered an increasing trend between the year 1996-1997 to 2000-2001, whereas a drastic decrease in the total temperate fruits production was observed between the same years. District wise production analysis of temperate fruits have shown the maximum fruit production in the Nainital district (81000 metric tonnes) followed by the Uttarkashi district (59896 metric tonnes). However, the productivity was found maximum 3.87 percent in the Uttarkashi district and minimum 1.47 percent in the Almora district. This paper presents all the details about the production trend of temperate fruits in the Uttaranchal state as well as in each of the fruit producing regions.
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Bionomics and ecology of Syrphus species in Uttaranchal hills of North West Himalayas

Syrphus species are commonly known as hoverflies. They are mimic to wasp. They prey upon soft bodied insects such as aphids and coccids. Hoverflies are potentially a natural bio-control agent to balance pest outbreaks of such insects.  Present study was conducted to determine the Bionomics and bio ecology of syrphid flies belonging to the genus Syrphus in different phyto-geographical regions of Uttaranchal hills, North West Himalayas. A total of three species of genus Syrphus were encountered during the survey in different localities including foothills of Himalayas. The hover fly, Syrphus corollae (Fabr.) were found most dominant species in all regions followed by Syrphus fulvifacies.  The species Syrphus isaace (Bhatia) was found comparatively less dominant. All these species exhibited their peak population during the second half of October to the first half of November, where the minimum and maximum temperature and relative humidity were recorded as 16 - 25 (C and 70 - 85 percent, respectively. From the second fortnight of November onwards decline in the population of all the three species were recorded when the temperature also decreased. Further the population builds up of all the three species were also noticed on the onset of spring in all phytogeographical regions of Uttarnchal hills of Himalayas.
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Distribution of Galliformes in and around Royal Chitwan National Park (RCNP) Nepal

Distribution of Galliformes (Red Jungle Fowl, Black Francolin, Indian Peafowl, Small Buttonquail, Yellow Legged Buttonquail, Swamp Francolin and Kalij Pheasant) in and around RCNP was studied with the help of field survey, direct observation, and call counts from February 2003 to July 2003. Preliminary survey throughout the study area was carried out to find the potential pocket area of Galliformes. The survey revealed that Sal (Shorea robusta) forest of Churias, grassland, savannah, sal forest, and riverine forest of Lowland inhabited potential distribution of Galliformes. Indian Peafowl and Red Jungle Fowl were recorded in most of the forest area (open sal forest and riverine forest) while Kalij Pheasant was recorded in the Churia hills (southern part of RCNP). Most of the sightings of Black Francolin were made inside the grassland of RCNP though callings were heard from the forest area. Small Buttonquail, a rare bird from RCNP, was first recorded inside the buffer zone of RCNP. Even with the intensive survey Swamp Francolin, Globally Threatened species, was not recorded at the study site as it was not recorded since the 1990s. Grassland succession and poaching might be the cause for the low records of Galliformes around the National Park.
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Population dynamics of Blackbuck (Antelope Cervicapra) in Nepal
Population dynamics of last remaining herds of Blackbuck (Antelope cervicarpa) in Nepal at Gulariya Municipality, Bardia district was studied with the help of field survey and direct observation from March 2002 to June 2002. Of the total 65 individuals counted, 14% were adult males, 35% adult females, and 51% were immature (sub-adults, adolescents, and fawns). The population trend of Blackbuck during this study was showing an increase of 216.66% (3 individuals) in regard to 1973 and decrease about 292.30% (190 individuals) concerning 1990. Male to female ratio was computed as 1:1.95 showing a sex ratio of 1:2.3 adult bucks to adult doses. Among sub-adult, male to female ratio was 1:2.33, showing a sex ratio of 42.85 sub adult male to 100 sub adult female. Isolated habitat, human encroachment, and degrading habitats are all causes for concern. 

KeyWords: Vulnerable, Blackbuck, Conservation, Population Dynamics, Distribution.
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Notopterus notopterus - a freshwater fish for aquarium and aquaculture.

The freshwater fish, Notopterus notopterus, is a locally available fish in large numbers in and around Gulbarga, Karnataka State, India. Although this fish is not exploited as economically important .Our study revealed that this fish can be highly esteemed for its high nourishing quality and prolonged freshness out of water. This fish is also suitable for cultivation in ponds, reservoirs and small flowing waters and even in the laboratory and houses. The cultivation of this fish should become popular among the aquaculturists where other type of fish like carps is not feasible. For its successful culture aquaculturists must have knowledge of its adaptation, behavior and development in relation to local environmental conditions.

             
The study on this fish in our laboratory shows that N. notopterus adapts very fast to the laboratory conditions. The air gulping activity and regular movements of the fish is not altered; its reproductive activity is not disturbed unless the fish is subjected to any stressful situations. Studies pertaining to nutritional requirements, nutritional status, growth, ponderal index, length-weight relationship, distribution, sex ratio, age and growth at maturity, seasonal reproduction in relation to local environmental conditions and regulating cues, influence of hormones and photoperiod on gonadal activity, induction of spawning, fecundity and other endocrine aspects of reproduction have been worked out in our laboratory.

The fish thrives well in big as well as in smaller aquarium tanks and no mortality was observed in the fish kept for more than six to ten months. Hence, the fish, Notopterus notopterus stands superior in laboratory culture and can be a most suitable fish for aquariums kept in the houses for ornamental purposes.
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Freshwater ecosystem in India- problems and overlooked potentials

Globally, India is one of the most resourceful countries with its outstanding biodiversity of flora and fauna. Due to various anthropogenic activities catering to the needs of the growing population, the degradation of freshwater ecosystems has increased substantially. As a result, many aquatic ecosystems are in need of some drastic corrective measures/restoration. An attempt has been made to present environmental conditions of Loktak Lake, Wular Lake, Dal Lake, Harike Wetlands, Kanjli Lake and Bhoj Wetlands of Himalayan systems. The wetlands support a number of endangered fauna like brow-antlered deer (Cervus eldi eldi), Himalayan golden eagle, and Siberian crane.  The common problems noticed in all the lake were water pollution, encroachment, physical modification, and over-exploitation of the resources. The causes, patterns, and the extent of the lake ecosystem degradation have been identified. An analysis has been undertaken to focus policy formulation and implementation in the problem of conservation of lakes in order to maintain "sustainable development" to meet the natural resource utilization demands. Finally it was concluded that India is resourceful, Indians are knowledgeable in innovations and the use of resources in a sustainable way will definitely prevent the degradation of aquatic ecosystems and extinction of the aquatic flora and fauna to a greater extent.

Key words: pollution, Loktak Lake, Dal Lake, Harike Wetlands, Bhoj Wetlands, Kanjli Lake,
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A detail study on conservation problems of Royal Suklaphanta Wildlife Reserve, Nepal

Nepal has assigned more than 16% of its total land area under a protected areas system with the aim of conserving her rich biodiversity. The existing protected areas suffer, one way or other, from several problems, which are hurdles in the conservation of the unique biodiversity. Royal Suklaphanta Wildlife Reserve located in Far Western Terai on the southwestern edge of Nepal, was founded in 1976 to protect Nepal’s last remaining herd of swamp deer. Suklaphanta is a home to a large variety of wildlife, many of which are threatened and endangered and some of which do not exist anywhere else in Nepal. This study identifies the current problems faced by the reserve in conserving the biodiversity and protected area management, assesses local peoples’ perception and attitude about the conservation of wildlife, and recommends the possible measures to solve the problems. Different sets of structured questionnaire surveys for park officers, Royal Nepalese Army, and local people in combination with informal discussions and direct observation were the methodologies used for the collection of essential data. Problems like the resettlement of the people from the extension area were found severe and should be resolved in the near future. There is lack of resources to the communities and the people are facing problems of crop and livestock depredation. To ensure the coexistence of the people with nature some alternatives for the problem of resource use, such as firewood and fodder, by the community has to be researched. Suklaphanta also faces problems of illegal grazing, poaching, wood smuggling and flooding. Although the reserve supports varied forms of habitats like forest, grassland and wetlands, they are on their way to degradation. Care should be given for the maintenance of those habitats to ensure the survivability of the unique species and associated habitat.

Keywords: Biodiversity, Protected Area, Habitat Degradation, Illegal Grazing, crop and livestock depradation
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Phytoplankton assemblages as health condition indicators of reservoirs from the Mexican Central Plateau

An evaluation of the phytoplankton assemblages of ten reservoirs in the Central Plateau and their relation to water quality was carried out in the cold, warm, and rainy seasons. A Canonical Correspondence Analysis indicates the reservoirs located at higher altitudes (Lake Zacapu and the Loma Caliente, Umécuaro, and Villa Victoria reservoirs) are characterized by soft, non-turbid waters, with green algae and diatoms being the most important phytoplankton species. Turbidity, highly mineralized, and moderately hard water characterizes the reservoirs surrounded by areas with agricultural, industrial and urban land use (Ignacio Allende, Ignacio Ramírez, Trinidad Fabela, Tepuxtepec, Cointzio and Wilson reservoirs). Blue-green algae and diatoms dominated the phytoplankton assemblages in the latter group of impoundments. Blue-green algae blooms were recorded in the turbid reservoirs during the rainy season. The species forming the blooms are potentially toxic. The reservoirs studied provide water for drinkin, as well as for agricultural and industrial purposes to one of the most populated areas of Mexico. Blue-green algae blooms represent a hazard for the native biota and ultimately for human health.

Keywords: blue-green, algae, blooms, eutrophication, Mexico.
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Assessing species diversity, with special reference to fish resources and the needs of the local community in the Babai River Valley, Royal Bardiya National Park, Nepal
The Babai River is located in Royal Bardiya National Park (RBNP) in the western lowlands of Terai, Nepal.  Unlike most river systems in Nepal, which are snow-fed, this is a warm water system and it is a unique ecosystem with a great diversity of fauna and flora.

An expedition was conducted in the Babai Valley in February 2003 by the Zoological Society of London (ZSL), Ussher Tours, and a number of Nepalese taxonomists.  The aim of the survey was to contribute to the conservation of the area’s biodiversity by assessing species diversity in the Babai River and surrounding area, with particular reference to fish populations.  The survey also sought to assess the impact of the irrigation dam on fish resources, investigate the perspectives of local communities on wildlife issues, and to provide training on survey methodologies to Nepalese students and National Park staff. 

The RBNP was considered a highly understudied region of Nepal and this survey has contributed significantly to the baseline knowledge of its biodiversity.  Species lists were produced for each taxa (plants, invertebrates, amphibians, reptiles, birds and mammals) and the number of species that were of local or international conservation significance reported.  
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Comparative studies on water quality and fish production in carp culture ponds dominated by the blue-green algae, Microcystis aeruginosa Kuetz and Arthrospira Platensis (Nordst) Gomont.

Blue-green algae (Cyanobacteria) constitute a greater part of phytoplankton in fertilized fish ponds.  When in blooms, these are generally considered noxious.  Among blue-green algae, Microcystis aeruginosa is said to be a deleterious species.  However, a few genera like Arthrospira and Spirulina are considered to be beneficial to the fish.  The present study is aimed at studying the various water quality parameters at which the Microcystis aeruginosa and Arthrospira platensis dominate and effect the other algae, zooplankton, and fish yields in culture ponds.  For the present study, two carp culture ponds, one dominated by M. aeruginosa and the other with A. platensis were selected.  The selected ponds are located in the Lake Kolleru region, Andhra Pradesh, India.  In these two ponds, physico-chemical parameters of water, diversity, and density of phytoplankton, zooplankton, and fish yields were studied.  These results indicate that the fish production was lower (7.2 t/ha/year) with concomitant fish mortalities in pond under the influence of M. aeruginosa whereas the fish yield was considerably higher (14.63 t/ha/year) in pond under the dominance of A. platensis.  The various factors responsible for the differential fish yields under the influence of the two different species of blue-greens will be analyzed and discussed.
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Applicability and promotion of SODIS: an overview of experience and issues

SODIS is the technology for disinfection of drinking water by utilizing synergic effects of natural UV rays and increased temperature of water during its exposure to solar radiation. The water is exposed to sunshine for at least 6 hours which results in significant reduction on the number of fecal bacteria. The only major limiting factors are cloudiness of the sky and turbidity of water. However, in most cases, the reduction rate is above 90%. Widespread application of SODIS in the communities can help reduce the incidence of pathogene borne diseases that are transmitted via drinking water. SODIS is low-cost and an effective method since it requires only transparent plastic bottles (widely available in the market of mineral water) and natural sunshine. The international experience in research and promotion of SODIS has so far inspired and encouraged only a few organizations in Nepal to work for gaining in-country experience through field trials and pilot level promotion. This paper provides a list of the experiences abroad and briefly describes about the in-country activities of research and promotion. Such experience is expected to be helpful for the widespread dissemination of information of SODIS and its application. 

Since Nepal is geographically characterized by diverse ecological conditions ranging from Hogh mountains to low lands of Terai, the efficiency of SODIS is hence to be assessed at different locations representing the ecological diversity. Therefore, DWSS as a leading agency in water and sanitation sector in Nepal, has been implementing a trial programs with support from WHO for assessing the SODIS efficiency at different ecological regions. The program also includes a component for pilot level promotion of SODIS in a community within KTM Valley. The results and information so far obtained from the trials and promotion are promising for SODIS to be effective. There are also many issues and concerns to be addressed in technical, social, and institutional aspects for promotion and application of SODIS. The paper points out the issues as discussed in an E-conference on SODIS held recently. 

The cooperation among the organizations which are interested and involved in research and promotion is very crucial. The paper indicates some future implications and areas for further research on impacts from widespread application of SODIS. The government, NGOs, INGOs, Donors, and academic institutions can start working in this regard by integrating messages of SODIS into their regular programs at every opportunity and possibility. The NGOs and academic organizations in particular can also do a lot for in-depth studies and research leading towards dissemination, promotion and application of SODIS in order to reach a large segment of the community where there is no safe water supply and sources.  

Keywords: solar radiation, demonstration, SODIS: technology, bottles, promotion, application, efficiency, users, trials
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An assessment of variation in major soil nutrients for efficient soil management at watershed level

The study herein was intended to assess the variation of major soil nutrients with respect to factors like landuse, aspect, and elevation and to explore the existing fertility management options for better soil fertility management and crop production in Pokhare Khola watershed, Dhading district of Nepal. Two types of data were collected, one on the soil properties and the other on socioeconomic information of the local people. Factorial experimental design was adopted to analyze the soil properties, considering three types of landuse, two aspect classes, and two elevation classes. A total of thirty-six soil samples were taken from the top soil (0-15 cm), three from each of twelve different strata of land, which were selected using GIS and GPS. Socioeconomic data was collected through semi structured interviews from sixty HHs and few group discussions to assess existing practices and farmers’ perception on different aspects of soil fertility and its management.  
Analysis of variance showed significant variations in some soil properties (pH, OM and total N) due to the difference in landuse types. Aspect and elevation were found to affect only total N and pH each respectively. Interaction effects between different factors revealed significant variations for limited soil properties taken into consideration. Farmers show a clear-cut distinction between khet and bari lands for chemical fertilizer and FYM application rate, cropping pattern, raising of trees and in carrying out soil erosion restorative measures. People were known to have a good knowledge of soil fertility, cropping pattern and forest resources.  
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Comparative study of population dynamics of aphid (Liphapis erysimi) and mustard (Brassica compestris) yield by using biological and chemical pesticides

Nepalese farmers are traditionally using botanicals originated from more than 50 plant species possessing anti-insect activities against insect pests. In recent years, the use of chemical pesticides in the agricultural process in Nepal is an increasing trend. Therefore a study was carried out in the premises of Kathmandu University, Dhulikhel, to compare the effectiveness of biological pesticides and chemical pesticides in the control of aphid (Liphapis erysimi) in mustard plant (Brassica compestris). Population dynamics of Liphahis erysimi were studied under four different treatments, viz, by using leaf extract soaked in cow urine of Azadirachta indica (Neem), Artemisia vulgaris (Titepati), combination of both in equal proportion by volume, and methyl parathion (Metacide). Samples were taken in accordance to the aphid life cycle of seven days and the population count was done both on leaves and flowers.  The mustard seed yield in all four different treatments was also carried out. It was found that Metacide retarded the dynamics of mean population growth of aphid to the highest degree of 94.7%. The pest retarding effectiveness in other treatments were in the trend of Neem 69%, combined 63.6% and then Titepati 59.7%. Metacide treatment also recorded the highest yield followed by Neem, combined and finally Titepati treatments. The highest reduction of biomass accumulation of agro-biodiversity was in metacide treatment (7757.5kg/ha), where as lowest in Titepati (12282.705 kg/ha) compared to control treatment (12432.095 kg/ha).  Because of the negative effects of chemical pesticides in the environment biological pesticides should be promoted among the farmers though they function slowly.
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Eulimnadia Indocylindrova Sp. Nov. (Branchiopoda:   Spinicaudata)  from  South  India with a review of the Genus Eulimnadia in the Indomalayan Region 

The Indian genus, Eulimnadia Packard, 1874 (Branchiopoda: Spinicaudata) is known to be distributed with six recognized species and two unconfirmed species in India.  In the present investigation conducted from 1996 to 2003 in different parts of Andhra Pradesh, India, we have come across a population of Eulimnadia near Racharla, Prakasam district (15o 30’ to 10o0’ N 79o0’ to 80o0’ E) which on thorough examination proved to be different to that of the other species known in the world. The identity of Eulimnadia indocylindrova sp. nov. is based on its distinct morphological characters including SEM egg shell morphology, intraspecific variations, and electrophoretic studies.  A key is given for the identification of Eulimnadia species distributed in the Indomalayan region.
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Sustainability of surface and ground water resources in Australia: An overview

Australia is the driest continent with the most variable water supply in the world. A vast area of the continent is semi-arid to arid with sparse population. The coastal area in Australia receives the highest amount of rainfall and supports the majority of its population. Water is considered to be a limiting resource in Australian development and there is a strong competition for this between urban and rural users and among different states. Australian water resource currently faces a number of critical sustainability issues. About one-quarter of Australia’s surface water areas are close to sustainable extraction limits. Increased salinity in catchments and inland waters appear to be a significant threat to irrigation, water supply, bio-diversity and health of the aquatic ecosystem. The National Land and Water Resources Audit has indicated that 5.7 million hectares of land are at risk from salinity. This area could increase to 17 million hectares by 2050. Algal blooms and water quality degradation in urban areas are major concerns to many water authorities in Australia. The Great Artesian Aquifer in Australia is the major groundwater resource, which covers about 1.7 million km2, and 0.5 million megalitres of water is extracted per year from this basin. At the present rate of extraction, the remaining supply may last only a few decades. This paper presents an overview of the sustainability of surface and ground water resources in Australia and identifies strategies to enhance the sustainability of this critical resource. 
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An Ethnobotanical study on Bamboos in Dhulikhel

The indigenous and unique traditional knowledge and strategies for dealing with the challenges of providing shelter, healthcare, and sustainable yield production in ecologically fragile environment still form the basis of resource use for majority of the world’s population. It has contributed significantly in domesticating and conserving of native plant genetic resources from the very beginning of human civilization. Integrating such indigenous knowledge with modern technologies can therefore provide innovation and effective mechanism for activities that help in the rational use of plant resources and hence, promote sustainable community development. However, the growing modernization associated with urbanization and acculturation has cause erosion of ethnobotanical knowledge, which is disappearing faster than some of the plants themselves. Ethnobotanical information seems to be lost on younger generations.

The paper makes an attempt to explore the deep and unique hidden traditional knowledge about the faith, belief, properties, and utilities of the bamboo prevailing among the primitive human societies of Dhulikhel. The paper will highlight the process and approaches to explore a vast store of information and knowledge on potential utility of bamboos that are still intact within the ethnic community of Dhulikhel. 

Until today, neither any ethnobotanical work has been carried out nor is proper attention given to it in the Dhulikhel area. In order to fulfil, to some extent, the lacuna existing in the ethnobotany of plant species of Dhulikhel, the authors hope that the proposed paper will be worthy. The paper is concerned with the ethnobotanical study of bamboo, particularly Dendrocalamus strictus, Dendrocalamus hamiltonii, Arundinaria falcata There exists an excellent blend of traditional heritage and natural resources in Dhulikhel. It has potential to serve as the storehouse of much information to unfold the multiple utilities of the plant species. Inversely, botanical folklore and ethnobotanical knowledge have not been much explored and documented from Dhulikhel. In addition, the intrusion of modern civilization has greatly accelerated the rate of loss of such folklore. The overall objective of the paper is to explore socio-cultural value, traditional belief, indigenous knowledge and skills on utility and local resource management system related to bamboo in Dhulikhel.

In this age of increased concern for the safeguarding of biodiversity and easier access to information, the authors suppose that the proposed paper will hold long term significance: act as a reference for students, researchers, and all concerned persons, and help to promote ethnobotanical research and developmental works.
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Trend of Sea Surface Temperature (SST) in the Indian Ocean around the Island of Sri Lanka

Sri Lanka is an Island in the Indian Ocean and its jurisdiction extends to 200 nautical miles (370.4 km) as per the United Nations Convention on the Law of the Sea (LoS). Under this law Sri Lanka has sovereign rights to utilise natural resources within this Maritime Zone. This area of the sea being in the tropical zone of the earth contains biologically rich and productive ecosystems with most diverse coastal zones. It supports variety of economic activities such as fisheries, tourism, industries, recreation, transportation, etc. The rich biodiversity of the coastal zone may be threatened by the slightest rise in the SST in the sea around the Island. This may happen under most adverse impact of global warming and thermal expansion of sea water. Therefore, the main objective of this paper is to examine the SST changes and trends therein.

The present study SST data has been collected from Nakagawa et al, (1995) who were given this data by the United Kingdom Meteorological Office. Trends of SST around Sri Lanka during the period 1950 to 1990 are examined using two independent approaches, namely the graphical and statistical. Under the graphical method the original SST series were displayed visually on a graph while the trend analyses were employed in the statistical approach. The data used  included average monthly and annual SST records between the longitude of 0° N and 10° N, the latitude of 75° E and 85° E, including East, Southeast, Southwest, and West of the island. The results show significant positive increasing trends of annual SST at all the locations. The analysis of such Sea Surface Temperature around Sri Lanka will not only help to understand climate variability in the surrounding sea of Sri Lanka but also the Subtropical Southern Indian Ocean of the complex global climate system.
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Soil erosion and socio cultural factors: A case study

There is no denying the fact that the soil erosion problem has become a major concern in recent years for many countries of the world. In the United States the cultivated firm fields are losing soil by water erosion at rates greater than 200 tons/acre/yr (Gottschalk and Jones, 1955). There are many other countries that are suffering from an acute erosion problem. The principal external dynamic agents of sedimentation and erosion are water, wind, gravity, and glacier. But it is to note that the erosion problem also precludes other factors like the climatic, physiographic, cultural practice, land use and soil management situation, etc.

It has been seen that the erosion problem is more severe in urban regions than rural areas. The underlying reason of this fact is the different human activities, which being influenced by socio cultural practice, economic status, and geographical situation, are ultimately facilitating the erosion process. It is therefore imperative to analyze the socio economic and cultural factors along with identifying other responsible natural agents of the erosion process before setting up the strategic policy for better conservation of soil and water.   

In this report an over view of the soil erosion process and a brief note on associated natural factors are followed by an endeavour to identify the human caused socio cultural and geophysical factors affecting this process. In this pretext the present soil erosion problem of Nepal has been delineated and responsible factors have been attempted to analyze along with others with an emphasis on geographical and socio cultural context. This study has proposed a number of development priorities that could be taken to set up the conservation policy of this region; the propositions may be sub optimal but are feasible within the existing socio economic and socio cultural environment.
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 Sediments impact on haemoglobin of Limnodrilus hoffmeisteri.

The effect of metals and total aromatic hydrocarbons (TAH) on aquatic ecosystems are quite complex and their impact on biological communities, and physiological processes are poorly understood. In this study, toxicity data for Limnodrilus hoffmeistri produced by toxic components of crude oil using different natural sediments are presented. Samples of sediments were taken at ten study sites. At each sampling site TAH and metals were measured. Polystyrene flasks containing 60 g of sediment in a volume of 360 mL of water were used. The tubificids (10g wet weight) were added to the flasks. The animals in each set were exposed for 96 Hr. After exposure time, 1.0 g (wet weight) of L. hoffmeisteri was homogenized. The homogenate was centrifuged at 7500 g for 5 min at 4°C, and the supernatant hemoglobin concentration was evaluated. Haemoglobin concentration was measured in worm exposed to sediment, as an indicator of exposure. Physicochemical characteristics of sediments were also considered. All sediments did not have similar physicochemical characteristics. TAH concentrations from sediments were near 61.1247 mg/Kg, however, the metals were always found to be higher than 763.02 mg/Kg. The bioassay with worm demonstrated that 7 sites produced toxicity since haemoglobin concentration was low compared to controls. These results would be of significance in order to determinate the antagonist effect caused by the simultaneous presence of Zn and Cr. It suggests the usefulness of this bioassay to evaluate the toxicity of sediments polluted with metals and TAH.
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A study on the mammalian diversity and the socio-economics of the local people of the Ghodaghodi Lake area, a proposed Ramsar Site, Western Lowland, Nepal.

Ghodaghodi Tal, located in Kailali District, is an example of a specific type of wetland that is rare and vulnerable in the western Terai bio-geographic region and has been proposed for inclusion in the Ramsar Site in February 2002. This study was done primarily to determine the mammalian fauna inhabiting or visiting the lake area. Determination of presence of wild mammals was done through habitat survey, transect walks, pugmarks and scats identification, noise identification, and identification through furs and dead remains. Socio-economic variables were assessed by random survey of household with structured questionnaires, and holding informal discussions. There were twenty four different species of mammals recorded during the study. Mammalian diversity was relatively decreased compared to the previous study done by IUCN in 1998 mainly due to habitat destruction by illegal tree felling, excessive firewood and fodder collection, and overgrazing by livestock. Besides, hunting and poaching was found quite frequent. This area serves as the breeding and wintering site for several residential and migratory birds and also acts as a corridor for the movement of wild animals. 

Agriculture is the mainstay of more than 80% of the population, 60% had annual income less than Rs. 20,000 and 91% owned less than 3 Bighas of land. The average family size was 9.84 and livestock population was 8.95 per household. 90% of the population were either illiterate or had educational level below SLC. Large family size and high cattle density, coupled with low income and less land holding has resulted in the dependency of people on the forest and wetland resources beyond its carrying capacity. Hence, this area possesses an incredible value from the perspective of bio-diversity conservation, in particular for the mammalian and avian fauna. 
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An integrated drinking water quality assessment of rainwater harvesting jars and the related socio-economic conditions and gender issues of Chappani VDC-1, Palpa District

Rainwater is the most viable option for storing water in the Chappani village development committee ward no.1 of the Palpa district in Nepal. In addition to drinking, rainwater is used for several other multiple purposes. During the present study physical, chemical, and microbiological parameters of rainwater stored in Ferro cement made jars was carried out during the month of March (Pre-monsoon) in the year 2003. Related socio-economic conditions and gender issues due to the implementation of the jars were also studied. The quality of water was found suitable for drinking purpose in terms of physical and chemical parameters but microbiologically it was unsafe for drinking purpose. However, the water availability due to this alternative and simple technology has supported the community in saving time in fetching of water and has improved the socio-economic status by contributing the excess time in social activities or promoting small income generating activities. 
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Assessing ecosystem health of River Babai, Nepal

This study was carried out in the river Babai at Bardiya district to assess the effect of irrigation dams on benthic macroinvertebrates composition and abundance. The Nepalese Biotic Score (NEPBIOS) method has been used for the biological water quality assessment.  Different metrics like Shannon-Wiener Generic Diversity, Diversity Index, Community loss, taxa richness, EPT index, Chironomidae taxa, and others were used for the analysis of ecosystem health. Considerable variability in macroinvertebrate assemblages was found among different sites.
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Surface and subsurface water quality assessment in the Lowlands of Nepal

Both surface and subsurface sources in the Lowlands of Mid-Western and Far Western districts of Nepal were explored for water quality assessment in terms of physico-chemical and microbial characterisation. Besides, it also aimed at identifying the feasibility of such sources to expand drinking water supply to supplementary population in that area. For the purpose of the assessment of water quality, thirty two sampling sites were selected on the basis of number of people served by the source, out of which four samples were of spring source while rest were of groundwater source including tube well and dug well.  A total of seventeen parameters were selected. Parameters like temperature, pH, conductivity, dissolved oxygen, oxygen saturation, chlorine, arsenic, total coliform, and faecal coliform were analysed in the field while ammonia, nitrate, iron, total hardness, total dissolved solids, calcium, and magnesium were tested in the laboratory. The results obtained from the study indicated that the water is potable in terms of physico-chemical parameters except for iron. In 63% of the total water sample surveyed (n=32), iron concentration exceeded WHO recommended values (WHO 1999). The result also showed that both groundwater source and spring water were unfit for drinking in terms of microbial contamination level as 41% of the total samples indicated faecal coliform and 91% of the total samples indicated total coliform. Three out of sixteen water samples investigated were microbiologically safe for drinking. Similarly, water from dug well and spring sources was more prone to contamination than that from tube well.
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Ex-Situ conservation of faunal diversity - A case study of Central Zoo, Kathmandu, Nepal

Nepal has put substantial endeavor for the protection of its faunal diversity in In-Situ condition, however, not much attention has been paid for the Ex-Situ methods yet. Information on the status of wild fauna in Ex-Situ state is very limited including their documentation. This study was conducted from October 2002 to April 2003 with the objectives of documenting the diversity of the existing fauna in the Central Zoo of Kathmandu and to assess the existing management and conservation approaches. Initially, a weeklong observation of captive fauna was done for the familiarization and identification purpose. Regular detailed observations and queries with the Zookeepers were conducted to understand the various management aspects. Of the 126 species recorded in the Central Zoo, 33 were mammals, 63 birds, 9 reptiles, and 21 fish species. Among these, 10 mammals, 2 reptiles, and 4 birds were included as Protected Species of Nepal and 17 mammals, 8 birds, and 3 reptiles were included as Nepal's fauna in CITES and were displayed in Central Zoo.  Central Zoo exhibits 10 mammals, 1 bird, 2 reptiles included in IUCN Red List of Threatened species.  The overall management of the Central Zoo was found to be satisfactory, however, ample scope of improvement was realized particularly for the veterinary facilities, captive condition improvement, proper labeling, and management of abundant populations. Regular research and monitoring of these captive animals was also felt necessary. 
Keywords: Nepal, Ex-Situ, Conservation, Faunal Diversity, IUCN Red List, CITES, Protected Species, Abundant Population, Captive Condition 
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Biodiversity of benthic community and shorebirds of Sirpur Lake, Indore, India

Sirpur Lake located in the south west area of Indore city, is mainly surrounded by large trees on half its shoreline and by shrubs and open agriculture land on the rest. The lake receives considerable amount of domestic sewage from the city and is the bathing place of its human inhabitants. The main source of water of this lake is rain water. The shoreline of Sirpur Lake has a dense population of benthic communities and shorebirds. The shoreline area of this shallow tropical lake is not only an ideal habitat for the shorebirds and the benthic community but it also plays an important role in the exchange of allochthonous and autochthonous food cycles in the lake ecosystem. Whereas the benthic community serves as a major component of secondary production in the lake, the shorebirds act as "biological filters", particularly in the shoreline zone. In homothermal and polymictic tropical lakes the plankton communities and benthic organisms are reported as main components of the food chain, but the shorebirds which are an integral part of this cycle are not mentioned in previous reports. It was therefore, thought worth while to make inventory of shorebirds, and benthic species diversity. The present study is focused on biodiversity of the benthic community and the shorebirds of Sirpur Lake, Indore.
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Trophic relationship between littoral benthic oligochaetes with shore birds of tropical lake prey-predator hypothesis

The littoral benthic organisms in a trophic ecosystem have a different prey predator-relationship than in the case of a temperate lake ecosystem. The hypothesis based on field observation on birds and benthic organisms suggests that there is a positive correlation between predators and food species. The oligochaete population forms the principal food chain of shore birds and demersal fish. It is found that when these birds and demersal fish increase in large number during the post monsoon cold period there is phenomenal increase is the oligochaete population which is adapted to breeding and food habit. It is suggested that while manipulating predator population of littoral organisms, it is not certain that the food species chain would remain the same and thus the desired result of water quality may not be the same as recorded in a temperate lake.

MADAN SIGDEL

msigdel@yahoo.com 
Climate variability and it role in crop yield in the Central Himalaya

Agriculture is highly dependent on weather and therefore changes in global climate could have major effects on crop yield and world food supply. Weather is the dominant factor determining the success or failure of agricultural enterprises. Most agricultural activities in Nepal depend on summer season precipitation, which is more important than temperature for most seasonal activities. Agriculture in Nepal is particularly complex owing to the diversity of crop growing environments. Orientation of mountain ranges, deep valleys, varying slopes and aspects are major factors, which give rise to a number of micro climatic regimes with in a short distance from south to north.

For a country like Nepal, whose economy is predominantly agrarian and the agricultural sector contributes more than two third of the gross national product, it is extremely important to have knowledge of the seasonal variation of moisture and the extent to which precipitation is not able to meet the water need. Thus the study of water balance is very significant to answer such agricultural questions. Meanwhile, the surplus and the deficiency of water define the moisture index of the region, which in turn results the climatic pattern.

The question that arises above is attempted to be answered by this study of agro climatic analysis in the koshi basin, Nepal. The main objective is to identify the distribution of climatic and water balance parameter on an annual as well as a seasonal basis and to relate these parameters on agricultural yield. Moreover, to calculate the moisture index for different Agro-climatic station, potential evapotranspiration is estimated from Penman’s method then used to estimate water balance parameter from Thronthwaite’s book keeping procedure. Distribution of climatic as well as water balance parameter is analyzed on a seasonal as well as an annual basis and their role on agricultural yield is described. Moisture index is calculated using humidity index and aridity index by applying Thronthwaite’s water balance procedure.

Results of this study indicate that annual moisture index in the basin ranges from 400 to –39.3, which shows the wide variety of climatic type; almost half of the station of the basin posses per humid type climate. The southern belt of the basin has suitable climatic pattern for the production of rice and wheat while the midland of the basin has favorable climate for maize production. 
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Interference potential of invasive weed ageratum conyzoides in Himachal Pradesh, India

Himachal Pradesh, a hilly state in northern India, with altitude ranging from 244 to 6750 m has a wide diversity of flora ranging from lower to higher groups and from sub-tropical and temperate to alpine regions. However, during the last two decades, due to industrialization, anthropogenic reasons, climatic changes, mining, and introduction of fast growing exotic species or invasion of fast colonising weeds, the native flora and the dependent fauna here is under threat of depletion. Being devoid of predators, the exotic species spread out fast at the cost of native populations resulting in change of the community structure Ageratum conyzoides L., commonly known as bill goat weed, is an annual invasive aromatic weed native to South America. The weed has invaded and naturalized several parts of Southeast Asia including India. In India, it is particularly common in the hilly regions of Himachal Pradesh, where it has colonized rangelands, pastures, and the agroecosytems. The invasive potential of the weed is attributed toa number factors such as fast growth rate, and quick reproducing resulting in the production of a large number of small-sized seeds which are easily disseminated wind. Besides, vegetative reproduction through stolons is also very common. Because of the quick spread of the weed, the farmers have to face huge economical losses in the agricultural lands whereas in the rangelands and pastures it is fast replacing the native vegetation leading to fodder scarcity and thus adverse effects on natural biodiversity. The weed is also known to cause allelopathic interference towards native species and crop plants. The present work discusses the distribution, density, ecological, and biological characteristics of the weed highlighting its invasive tendency with a view to understand its interference potential vis-à-vis its invasiveness.
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Bioremediation of methylparathion by typha latifolia (tule) from water.

Aquatic plants have been demonstrated to play a significant role in phytoremediation of pesticide polluted aquatic ecosystems. Further, rooted submerged macrophytes have been found very useful in bioremediation and biomonitoring of organophosphorous pesticide polluted water bodies. The present study has been carried out to remove methylparathion using a submerged plant, Typha latifolia. The plants of tule were collected from unpolluted water bodies, and acclimatized for 6 months in a laboratory campus. Health plants were cut off from acclimatized mother plants and care was taken to use plants with almost the same biomass. These plants were acclimatized in 10% Hoagland’s solution for 6 weeks under laboratory conditions. The different concentrations of methylparathion (50, 100, 150, and 200 ppm) were prepared in ethanol. The plants with almost the same biomass (185 g fresh weight) were kept in all the treatment and control sets under submerged conditions. The experiment was performed under standard physiological conditions. After O, 3, 7, 11, and 14 days, the methylparathion concentration was measured in plants, sediment, and water. Also in the tule chlorophyll was measured. The results indicate that Typha latifolia is found effective in removing methylparathion from contaminated water. The high methylparathion concentration affected the chlorophyll contents. However, any damage was not observed for less than 100 ppm of insecticide.
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Use and management of forest resources by tribal and non-tribal communities in Galundi Watershed, Mid Hills Nepal

Amidst growing concern about forest conservation in the hills of Nepal, this paper examines the forest use and management practices adopted by tribal and non-tribal communities with reference to property right regimes and impact of government sponsored forestry systems on other types of forest management systems in Galundi Khola watershed located in the central hills of Nepal. Information was obtained from household survey, group discussion, field observation, and intensive review of the forest management plans conducted during February to June 2002. Four types of forest management systems including the community forestry adopted by non-tribal Brahmin-Chhetri people in the valley floor and foothills, leasehold forestry promoted to tribal people in the ridge, ‘open access’ forestry adopted by non-tribal Tamang-Magar and tribal people in hill slope, and ridge and Sorahani forestry system practiced by all ethnic groups in all locations are common in the watershed. Depletion of ‘open access’ forests is localized in upland area as the pressure for forest products shifted from community forests to upland ‘open access’ forests. A broad strategy is outlined for forest conservation suitable for all ethnic groups and locations. 
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Sediment in Nepalese hydropower projects

Himalayan rivers contain large quantities of sediment with hard abrasive particles. Erosion of the surface takes place from any landscape due to influence of climatic, tectonic and human activities. Almost all the power plants in the Himalayan region are affected by excessive sediment in the river. The life of the hydropower plant is affected in two ways; firstly by the reduction of life by the filling of the reservoir and secondly by the erosion of turbine components. Similarly pumps handling sand-laden water also erode rapidly.

Headwork, settling basins, and sediment-flushing systems are designed in the hydropower and irrigation projects to remove coarser sediment particles from river water and isolate mechanical and structural components from damage. The design and operation of headwork components in hydropower plants can only manipulate sediment particle size and hence control the concentration of sediments in the water. The erosion of hydraulic machinery components depends on (i) eroding particles - size, shape, hardness, (ii) substrates – chemistry, elastic properties, surface hardness, surface morphology and (iii) operating conditions – velocity, impingement angle, and concentration. The shape and size of sediment particles vary at different locations of the same river system, depending on distance traversed by particles and the gradient of the river. The mineralogical contents of the sediment depend on the geological formation of the river course. 

High head Pelton and Francis turbines are mostly affected by sand erosion. The erosion of low head Kaplan turbines is also possible in case of high sediment load. The effects of sediment in Nepalese hydropower projects are presented in terms of life of the reservoir, headwork design, and turbine erosion. A Case study of the effect of sediment on Khimti hydropower project is presented. 

The findings of laboratory tests of turbine material carried out at the Kathmandu University Mechanical Engineering laboratory are presented. The mineralogical content, shape, and size of sediments in Nepalese River system are analysed and discussed. Until now, sediments from the project are only considered as a burden to the hydropower projects. The application of the sediments deposited in the reservoir or flushed from the upstream are discussed and proposed for industrial use. 
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Neglected reality: Resource governance, resource scarcity, and conflict in Nepal 

In this paper, I will highlight the relationships between resource governance, resource scarcity, and conflict in Nepal. The notions of resource governance, resource scarcity, and conflict will be discussed on issues related to principle, process, practices of mainstreaming and ensuring natural resource concerns in policies and plans, laws and regulations, strategies and decisions, and actual actions at different levels within a good governance framework. The good governance for the purpose of this paper covers consensus oriented, participatory, guided by rule of law, effective and efficient, accountable and transparent, responsive, equitable, and inclusive. Within this framework, the paper will examine the role of resource governance on creating or minimizing scarcity and conflict in Nepal. The full paper will be based on my previous research for PhD and the current IUCN research project on environmental security and conflict mitigation. This paper will highlight power relations, misunderstandings, clashes of interest, disagreements, antipathy, feelings of unfairness, suspicion, injustice, mistrust, intervention of new technology without considering customary practices, and weak policy responses as a source of resource conflict in Nepal. Resource conflicts produce both positive and negative consequences and alter existing social relations, as they induce change in resource management regimes, policy process, livelihood strategies, land use patterns, gender relations, power structure, and individual and collective behaviour.
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Cypermethrin toxicity and its influence on carbohydrate and protein metabolism of a freshwater fish Catla catla   (Ham.)

Cypermethrin, a synthetic pyrethroid was tested against the freshwater fish Catla catla.  The LC50 values for 24, 48, 72, and 96 hrs were 0.092, 0.088, 0.086, and 0.086 ppm respectively for static and 0.082, 0.079, 0.078, and 0.076 respectively for continuous flow through systems.  The fish were exposed to sub lethal concentration (1/10 th of 48 hrs LC50 i.e.0.0088 ppm) for 8 days and biochemical and enzymatic changes were studied.  During the periods of exposure, a general decline in the levels of glycogen and proteins were noticed.  The enzyme activities in carbohydrate metabolism were also inhibited, whereas, the enzyme activities in protein metabolism were elevated.  The results were discussed in the light of the available literature.    
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Nitrate pollution of groundwater sources in Gulbarga City, Karnataka

Gulbarga is the fifth biggest city in Karnataka. It is located in the northern part of Karnataka, between 760-42’ to 770-42’ N and 160-12 to 170-46’ E at an appropriate altitude of 454 m. The city municipality supplies the drinking water from Bhosga reservoir and Bheema River. Because of inadequate supply of water from the sources, most of the residents of Gulbarga (85%) rely upon bore wells for drinking purpose. To date no integrated sewerage system is in operation and also the city does not have facilities for treatment of municipal domestic and hospital wastes.
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Water quality management for Jagath Tank, Gulbarga – a case study.

The present case study describes the field oriented research study undertaken to identify the sources of pollution to quantify the pollution and draw up a plan of action to restore the water quality of Jagath Tank, Gulbarga, Karnataka. Detailed physico-chemical and biological examinations were made during pre-monsoon, monsoon and summer season and recommended for water quality management is discussed.
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Water Source inventory for drinking water
Safe drinking water is a fundamental necessity of people. For the last several years a lot of investment has been made in this sector. But due to lack of a well planned implementation strategy and renewal of facility such efforts have not brought significant revolution in people's life in rural areas. 

The tenth five year development plan of Nepal has set a target to facilitate 85% of total people with safe drinking water. But the profiles have baseline information showing the existing situation of drinking water supply is not available to set a bench mark for planning. The selection of areas of most hardship without any bias and identification of appropriate technology to serve with water supply are pre-requisites for the appropriate utilization of investment.

The government of Finland funded a Rural Water Supply and Sanitation Support Program (RWSSSP) and is working in sectors of water supply and sanitation for the last 12 years. It has initiated the process of planning the water supply and sanitation according to a hardship basis. The study has been made as a support to local decision makers in active involvement of local authorities e.g. DDC, VDC. Training to those authorities for the updating of profiles in regular interval is a major component of the program.

A detailed survey has been done for the preparation of a district profile. The profile reflects potential water sources for a gravity flow water supply system as well as identifies the area to be served with alternative technology. The profile is utilized as a basic tool for the planning of water supply and sanitation sectors by concerned agencies.

Disadvantaged and marginalized groups of community do not have access to development authorities to prove their need could be identified and supported by concerned sectors in a coordinated manner by means of cost effective technology in a more decentralized and transparent way making them capable to operate and maintain the system independently.
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Landslide distribution in the mid-eastern part of the Lower Nepal Himalayas with special reference to geology and geomorphology.

Landslide distribution in the mid-eastern part of the Lower Nepal Himalayas is detected by aerial photograph interpretation of 1/50,000 scale taken in 1992 in this study.   The study, from N 27715' to N 27745' in latitude and from 85545' E to 866E in longitude,  covers watersheds of middle course of Sun Koshi and Chaunri Khola.  Augen gneiss, feldspatic schist, phyllitic stones of Midland Group, schistosse rocks of Kathmandu Group, granites and Siwaliks are dominantly distributed in this area (DMG,1984). 

Concerning the relation between landslide and geology in this study area, distribution pattern of landslides coincides with those of the lithology and structure.  Landslides in the northern part are distributed in phyllitic meta-sediments, feldspatic schist or augen gneiss area.  The landslide belts of NNW - SSE trend occur on monoclinal dip slops to the north which consist of phyllitic rocks of Midland Group.  Large scale landslides are mainly distributed in feldspatic schist or augen gneiss area. Landslides are also distributed along narrow belts of Midland Group even in southern part of the Sun Koshi River.  

 Concentration of landslides is not found in area of schist of Kathmandu Group and granites.  The narrow belt of landslide distribution corresponds to a dip slope of Lower Siwaliks. Landslides are rarely found in gentle slope angle area even in phyllitic rock zone.  Landslides usually occur easier on dip slope than on anti-dip slope under same geological condition. Landslide ratio distribution for slope angle by each geological type was analyzed.   The critical slope angle causing landslide is as low as 15 degree on dip slopes which consist of feldspatic schist or augen gneiss zone and phillitic rock zone.
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Assessment of run-off and soil losses in the Hindu-Kush Himalayan Region

The sediment loads of Himalayan rivers are amongst the highest in the world, resulting in problems such as siltation of reservoirs , blockage of river channels, quality of water supplies, etc. The major sources of sediment are considered to be glacial debris, landslides, over grazing, and intensively cultivated hill slope. The aim of the project is to develop total sediment calculation and   distribution on different land uses and thus to provide an essential information source for the future planning which will aim to quantify the sediment load to river and reservoirs. Soil erosion is a major problem in the Middle Mountains of the Hindu Kush-Himalayas. Loss of fertile top soil on rainfed agricultural land in particular is a major issue. Marginal farms however depend heavily on the productivity of rainfed terraces in the uplands of Middle Mountain watersheds. "Too much" during rainy season and "Too little" during the dry period of the year are the basic problems. The natural resources of these areas, in particular the water, soils, forests, pastures, and biodiversity, are under threat and, in places, are being rapidly depleted. The People and Resource Dynamics of Mountain Watersheds in the Hindu Kush-Himalayas (PARDYP) project is a regional research for development project active in many fields of natural resource and catchment management in five watersheds of HKH region of four countries. These watersheds are, Xi Zhuang (China), Bheta Gad (India), Yarsha Khola, and Jhikhu Khola (Nepal), and Hilkot watershed (Pakistan).
The hydrological, meteorological and soil erosion data has been collected for the four years from different land uses in all watersheds. Runoff and sediment losses were monitored on four erosion plots on different land uses, i.e. degraded, pasture, forest and agriculture.  During monsoon however vast amounts of water are leaving the upland watersheds as surface runoff, causing erosion on the slopes, sedimentation and flood problems further downstream. Hindu-Kush Himalayan exists in the region where 60 % rainfall occurs in monsoon season. Results show that runoff and soil loss were higher in the months of May to September, when rainfall duration and intensity are higher in all the watersheds. There are some big events which contribute most of annual runoff and soil loss in the area.
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