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Pollination and Foraging Activity of Bees on Rapeseed (Brassica
Campestris) in Chitwan, Nepal

Archana Paudel®", Sundar Tiwari! and Resham Bahadur Thapa® 2
1Department of Entomology, Agriculture and Forestry University, Rampur, Chitwan, Nepal
2Tribhuvan University, Kirtipur, Kathmandu, Nepal
*Corresponding email: archanapaudel053@gmail.com

Abstract: Bees are the major pollinating agents in oilseed crops like mustards,
sunflowers, and rapeseeds. The role of bee pollination and their effectiveness
may differ with crop species, cultivars, and elevation. An experiment was
conducted to know the effectiveness of bee pollination and foraging activities
on rapeseed in 2022-23 in Fulbari, Chitwan, Nepal. Four treatments: Open
pollination, Hand pollination, Bee pollination (Apis mellifera L.), and Control
(netting) were replicated five times. Plant height (98.72 cm) and test weight
(3.65 g) were the highest in control compared to other pollination methods
while other parameters like number of siliqua per plant, length of siliqua,
number of seeds per siliqua, yield, germination percentage, and oil content in
bee pollination exceeded over control by 324.52%, 49.31%, 420%, 492.30%,
6.76% and 14.23%, respectively. Abundance, foraging rate, and time spent by
honeybees such as A. cerana, A. mellifera, and A. dorsata were observed
during the flowering period of rapeseed. The highest abundance and foraging
rate was of A. mellifera and the lowest of A. dorsata at all times: 9:00-10:00
a.m., 11:00 a.m.-noon, noon-2:00 p.m., and 3:00-4:00 p.m. For all three
honeybee species, these parameters were the highest at 11:00 a.m. noon and
1:00-2:00 p.m. Time spent per flower was highest for A. dorsata (1.96 sec).
This research depicts the importance of A. mellifera on both quantitative and
qualitative parameters of rapeseed. Furthermore, it also gives the knowledge
on foraging activity of bees useful to strategically adjust pesticide spraying
schedules.

Keywords: Abundance, Apis cerana, Apis dorsata, Apis mellifera, foraging,
pollination
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Management of Geosmin Contamination of Food Fish from the Eutrophic

Environment
Hare Ram Devkota 25 *, Dilip Kumar Jha?, Tista Prasai Joshi?, Shreemat Shrestha®, Mahendra
Prasad Bhandari‘, Mukttinath Jha® and Roman Karki®
! Department of Aquaculture, Agriculture and Forestry University, Rampur, Chitwan, Nepal
2 Environment Research Laboratory, Faculty of Science, Nepal Academy of Science and
Technology, Lalitpur, Nepal
% National Agricultural Engineering Research Center, Nepal Agricultural Research Council,
Khumaltar Lalitpur, Nepal
4 Rainbow Trout Fishery Research Center, Dhunche, Rasuwa
® National Food Research Center, Khumaltar Lalitpur
*Corresponding email: hdevkota6@gmail.com
Abstract: Cyanobacteria blooms and their secondary metabolites, including
geosmin, affect aquaculture by degrading water quality and threatening the
aquatic organisms. This study described the different methods that worked to
maintain water quality and control the cyanobacteria geosmin production in an
aquatic environment. The methods included a positive control (a sunny day), a
negative control (a cloudy day), ultrasound, nanobubble technology, and the
combined nanobubble-ultrasound method. The nanobubble treatment was
better at lowering the concentration of geosmin to 171.58 + 0.17 ng/L and the
density of plankton by 76.2% compared to the negative control. According to
correlation analysis, geosmin concentration and dissolved oxygen content
showed a strong negative correlation (r = -0.88) while geosmin and plankton
density showed a positive correlation (r = 0.65). Several nutrient parameters
like, nitrite and phosphate, had strong positive relationships with plankton
density (r = 0.62 to 0.67). Geosmin, on the other hand, had a strong
relationship with nitrate (r = 0.724) and a moderate relationship with nitrite (r
= 0.54). Although there is a strong association between phosphate and
plankton density, phosphate did not show a significant association with
geosmin (r = 0.23). The results showed that nanobubbles have a lot of potential
to clean up geosmin pollution, and cyanobacterial blooms raise dissolved
oxygen levels and lower nutrient enrichment in aquatic ecosystems. This
approach offers a sustainable and effective solution to improve water quality
with minimal ecological impact. Consideration of interdependent biological,
chemical and physical parameters in aquaculture systems is crucial to ensure
high-quality fish production, protect aquatic ecosystems, promote sustainable
aquaculture practices, and ensure the quality of food fish for human
consumption.

Keywords: Aquatic environment, cyanobacteria, geosmin, nanobubble,
ultrasound



mailto:hdevkota6@gmail.com

Soil Properties and Soil Microbial Biomass along Elevation Gradient in
Rainfed Agroecosystem in Kaski District, Nepal
Kalpana Acharya” and Chandra Prasad Pokhrel

Central Department of Botany, Tribhuvan University, Kirtipur, Kathmandu, Nepal
*Corresponding email: calpana.acharya99@gmail.com

Abstract: Soil is important natural resource for the sustenance of life on the
earth and also a crucial part of agriculture. The study was conducted to
examine the soil physicochemical properties and microbial biomass carbon
along elevation gradient in rainfed agroecosystem at Annapurna Rural
Municipality Ward No.10, Kleu (1350 m alt.) and Ward No.11 (1650 m - Jhinu
danda, 1950 m - Taulung and 2250 m - Chhomorong) Kaski district, Nepal.
Altogether 60 composite soil samples were collected from different elevations.
Soil samples were collected from depth layer 0-10, 10-20 and 20-30 cm by
using soil corer. At each elevation point, 5 plots of 10 m x10 m were made
with the distance of 15 m-50 m between each plot. Each elevation gradient
distance was apart 300 m. Random sampling method was used to collect the
samples. The study shows that soil physical (soil temperature, soil textural
fractions, moisture, and bulk density), chemical (pH, electrical conductivity,
soil organic carbon, soil organic matter, soil organic carbon stock, total
nitrogen, available phosphorous, available potassium) and biological
(microbial biomass carbon) properties varied significantly different elevation
gradient and soil depths. The soil in the study region was mildly acidic to
almost neutral and textural class was loamy sand. The bulk density, soil
temperature and silt content were greater at the lower elevation. The increasing
trend in moisture, EC, SOC, SOM, SOC stock, TN, AP, AK, clay, sand and
MBC with increase in elevation gradient and decreasing trend in the soil depth
0-10 cm to 10-20 cm and 20-30 cm. Bulk density and pH increased with
increasing depth of soil layers. Silt content and soil temperature were found
decreased with increasing depth of soil layer. All nutrients, SOC and microbial
biomass carbon were greater at elevation 2250 masl. Soil quality index values
were fair at all the elevation, although the value was little less with depth. At
the depth 0-10 cm, MBC has positive significant correlation with SOC, SOC
stock, available potassium, and sand, and negative significant correlation with
temperature and silt. Similarly, in the depth 10-20cm MBC has positive
significant correlation with SOC, SOC stock, available phosphorus and clay
and likewise, no significant correlation was found with SMBC at lower depth.

Keywords: Microbial biomass carbon, physicochemical properties, rain fed
land, soil quality index
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Agroforestry for Climate Change Adaptation in the Mid-Hill Watershed:
A Case Study from Bangad Khola Sub-Watershed of Salyan District,
Nepal
Min Kumar Mahatara* and Ramji Bogati

Faculty of Science, Health and Technology, Nepal Open University, Manbhawan, Lalitpur, Nepal
*Corresponding email: mahataramin@gmail.com

Abstract: Climate change, has negative impacts on local communities in
Nepal. Particularly, farmers are more vulnerable due to their high dependency
on climate-sensitive sectors such as agriculture, water, etc. and low financial
adaptive capacity. Farmers have been practicing agroforestry to reduce the
impact of climate change and meet the demand of growing agricultural and
forest products. However, studies on agroforestry-based adaptation strategies
followed by farmers within the watershed have been conducted very limited
and it is inadequate too. In addition, understanding the determinants of the
adoption of an agroforestry system is crucial for developing an adaptation
policy and programs. The purpose of this study was to assess the potentiality
of agroforestry as a climate change adaptation strategy in Bangad Khola sub-
watershed of Salyan district. The data were primarily collected from 161
households in Bangad Municipality. Similarly, information was triangulated
and verified through qualitative tools such as key informant interviews,
discussions, and observations followed by the secondary documents.
Descriptive and inferential statistics were used to analyze quantitative data.
Increases in pests, disease, and invasive species, reduced productivity, and
increased fire events were the problems faced by agroforestry practitioners.
However, farmers were practicing different agroforestry systems on their
farmland. They mostly prefer agrosilvopastural and the commonly practiced
adaptation measures are the use of improved varieties, planting trees and
grasses, fodder, and cash crops, keeping livestock, and changing crop calendar.
Maintaining temperature, moisture, and fertility as well as product
diversification and increase in crop yield were the major benefits of
agroforestry. The binary logistic regression model indicated different factors
such as age, family size, education, well-being, and total land area influence
the adoption of agrosilvopastural. Landholding, institutional support and
training, market and education were the major constraints in promoting
agroforestry in the study area. Support for training, market establishment, and
fundamental resources are essential.

Keywords: Agroforestry, agrosilvopastural, climate change, ecosystem-based
adaptation
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Mycorrhizae in Rice Landraces of Different Agroecological Zones Under
Water Stress in Far-West, Nepal

Urmila Dhami*, Lal Bahadur Thapa, Chandra Prasad Pokhrel and Ram Kailash Prasad Yadav
Central Department of Botany, Institute of Science and Technology, Tribhuvan University,
Kathmandu, Nepal
*Corresponding email: dhamiurmilad433@gmail.com
Abstract: In the scenario of increasing drought prevalence due to climate
change, rice plants are increasingly experiencing water stress and under such
circumstances the belowground mycorrhizae play crucial role for plant
adaptation. This study aims to analyze the frequency and intensity of
mycorrhizal colonization in 12 rice landraces from Far-west Nepal under water
stress. The research covers three distinct agroecological zones of the region:
Tarai (Kanchanpur district), Inner Tarai (Dadeldhura district), and Mid-hills
(Baitadi district), and four varieties of rice landraces from each zone were
grown under drought stress limiting water irrigation. The landraces Anjana,
Ghiupuri, Lalchand and Sauthyari from Tarai zone, Batebudo, Chiudi, Jhini
and Shanti from Inner Tarai, and Chamade, Jhumke, Ratomarso and Temase
from Mid-hill zone were planted in 1.5 m x 2 m plots in farmer’s field under
tunnel. Plants were sampled from each plot during harvesting time and their
roots were collected and processed for mycorrhizal assessment. Root samples
were also collected from rice landraces from six more varieties grown by
farmers in their field (outside of the plots) for the assessments. The roots were
also cultured in potato dextrose agar medium. Results showed that the
frequency and intensity of mycorrhizal colonization varied with the treatments
and landraces. The frequency ranged from 50 to 100 % with intensity of 1.20
to 19.74%. The intensity of mycorrhizal colonization in the root fragments
ranged from 2.38 to 22.96%. The frequency and intensity of mycorrhizae were
high under drought conditions in the varieties like Anjana and Sauthyari in
Tarai zone, Chiudi and Shanti from Inner Tarai and Chamade and Jhumke
from Mid-hill zone. The varieties out from study plots, Radha, Sukkha,
Sunaulo and Uskalo rato had also shown frequency and intensity of
mycorrhizae >90%. Altogether, 18 fungal genera were isolated and identified
through culture of roots. Among them, Aspergillus sp., Fusarium sp. and
Trichoderma sp. were frequently occurring genera. Most of these fungi belong
to the root. Endophytes varieties which have increased mycorrhizal
colonization in drought condition might be benefited from the symbiotic
relation to adapt under water stressed environments. Therefore, conservation
and utilization of such rice landraces can be recommended as sustainable

ecosystem-based adaptation approach.

Keywords: Climate change, drought, mycorrhizal intensity, rice varieties
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Effect of Arbuscular Mycorrhizal Fungi and Phosphorus on Soil Nutrient
Availability for Growth and Yield of Potato

Anup Pudasaini®, Amrit Acharya and Ram Kumar Shrestha
Institute of Agriculture and Animal Science, Tribhuvan University, Sundarbazar, Lamjung
*Corresponding email: pudasainianoop100@gmail.com
Abstract: Phosphorus (P) is a critical nutrient for potato cultivation; however,
its availability is often limited in Nepalese soils. Arbuscular mycorrhizal fungi
(AMF) are beneficial microflora that facilitate increased P availability to
plants. A two-factorial experiment with nine treatments and three replications
was arranged in a randomized complete block design to examine the effects of
AMF inoculation and phosphorus levels on soil properties and phosphorus
uptake in potato. The treatment consisted of a combination of three levels of P
(0, 19, and 38 g) and AMF inoculant (0, 18, and 36 g: bentonite clay at 9
spores g1). A significant difference in yield was achieved with 38 g P (7.97 kg)
and 36 g AMF (7.73 kg) compared to O g phosphorus (6.07 kg) and 0 g AMF
(5.97 kg). Plots treated with 36 g AMF inoculant produced higher number of
tubers 6.57 compared to 5.08 in AMF (p = 0.05). The result indicated that,

combination of 18 g AMF and 0 g P significantly enhanced colonization (64.09
%) compared to the control (28.66). Also, results indicated that the
combination of 18 g AMF and 38 g P significantly increased the tuber P
(430.97 pg). Root P was significantly higher (513.33 pg) when 18 g AMF
inoculant was applied, while a lower P (444.16 pg) was observed in the control
treatment. Soil available P was lower in the control treatment and higher in the
treatment with 18 g AMF (p < 0.05) and 38 g P (p < 0.01). Similarly, plant
available K was significantly higher in plants without AMF (49.67 g m?), P
(43.59 g m?2) and lower in plants treated with 36 g AMF (42.43 g m2), 38g P
(43.20 g m?). Our study highlights that the application of AMF can be
considered a viable alternative for enhancing the P supply in P-deficient soils.

Keywords: Arbuscular mycorrhiza fungi, bio-fertilizer, phosphorus, potato,
soil properties
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Documentation of Traditional Crop Varieties and the Impact of Climate
Change on Conserving the Traditional Crop Varieties, Dolakha
Janak Adhikari and Subodh Khanal*
Department of Soil and Environment Science, Lamjung Campus
“Corresponding email: subodh.agroecology@gmail.com

Abstract: Traditional agricultural genetic resources of Nepal have been
gradually vanishing as a result of the negative effects of climate change. This
study aims to document and assist the impact of climate change on traditional
agricultural crop varieties in Dolakha, as a case study of the local climate
trends and their impacts and vulnerability. The study was conducted among the
households of ward no. 5 & 6 in the Baiteshwor rural municipality. A
questionnaire survey, field observation, in-depth interview, and focus group
discussion methods were adopted for the information collection, cross-
validation with verification, and using the secondary information. Climatic
data were collected from the Department of Hydrology and Meteorology and
monthly precipitation and monthly minimum and maximum air temperature
data of the Dolakha were used to study their annual and seasonal trends.
Traditional crops were documented with the highest production area for beans
(13.2 £ 1.96) and highest for finger millet (86.6 + 5.13) in terms of
productivity. The blast was found with medium to high severity in finger millet
(about 51%). Paired t-test revealed a highly significant decrease in the crop
yield of finger millet, maize, buckwheat, wheat, beans, paddy, and barley over
time due to the effect of climate change. Buckwheat yield was reduced by 15%
followed by finger millet (13%), wheat (9%), maize (8%), and paddy by about
5%. Maximum changes were reported in early sowing and early harvesting in
the cropping cycle have occurred in finger millet (82.67%), maize (48%),
whereas early sowing in Buckwheat (34.67%) and delayed sowing in wheat
(17.33%) and rice (4%). The study concluded that climate change has a
negative impact on agriculture in the Baiteshwor Municipality of Dolakha.
There is a proactive need for climate change adaptation measures to address
the negative impact of climate change on agriculture to sustain the food and
nutrition security in the community through institutional support and long-term
agricultural policy and strategic plan.

Keywords: Climate change, Dolakha, impact, traditional crop varieties
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Impact of Climate Change on Cropping System and Adaptation Strategies
Undertaken by Indigenous Community: A Case Study from Jiri
Municipality, Dolakha, Nepal
Madhu Paudel* and Deepa Timsina
Department of Environmental Science, Balkumari College, Tribhuvan University, Chitwan, Nepal
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Abstract: Climate change is a burning issue in world and has impacted
agriculture in different nation. The study was focused to assess the impact of
climate change on cropping system and adaptation strategies undertaken by
indigenous community "Jirel" in Jiri Municipality of Dolakha district, Nepal in
2022. In survey, 212 households were selected from five wards of Jiri
Municipality using purposive sampling technique. Preliminary study,
scheduled questionnaire survey, field observation, focus group discussion and
key informant interview were the primary information sources and secondary
information were collected and analyzed using SPSS software, Microsoft
Excel and Logistic regression model. From this research in Jiri Municipality, it
is again proved that the climate at the local level has been experiencing
increasing trend of precipitation and temperature (1992-2021). Analysis of
agricultural and meteorological data (2008/09 to 2019/20) shows that the
annual yield of the crops viz. maize, wheat, millet and potato is increasing
annually. This signifies that there was positive impact to crop production in the
study area. Farmers have experienced that agricultural productivity is
decreasing than in the recent years because of different diseases, pest, erratic
rainfall, etc. However, there was also positive impact of climate change in
study area because climatic variables created favorable environment to grow
cauliflower, cabbage, chilly, pumpkin, lemon, kiwi fruit and spinach. Local
people reveals mixed patterns i.e. positive as well as negative impact on
agricultural production due to climate change. As per the analysis of sales of
chemical fertilizers data (2014/15 to 2019/20) in the study area, there was
fluctuating trend of chemical fertilizers i.e. significant decrease in the sales of
urea with 107.64 Mt per year. Crop yield trend showed highly positive
correlation for maize, wheat and millet whereas low positive correlation for
potato along with the sales of chemical fertilizers. Majority of the respondents
are practicing intercropping and planning to use hybrid seeds, pesticides,
chemical fertilizers, tunnel and irrigation channel, similarly, to adapt new crops
and to change planting time of crops. Whereas, 100% of the respondents were

using bio fertilizers to cope with increasing climatic trend.

Keywords: Adaptation, agriculture, climate change, impact, Jiri Municipality
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Determinants of Farmers’ Preparedness and Adaptation Strategies to
Climate Change: A Study of Smallholder Farmers of Kapurkot, Salyan

Nimesh Giri* and Subodh Khanal
Agriculture Campus, Institute of Agriculture And Animal Science (IAAS), Tribhuvan University,
Gauradaha Jhapa
“Corresponding email: girinimesh2@gmail.com

Abstract: Smallholder farmers are highly vulnerable to climate change and
require prioritized strategies to minimize the impacts. Challenges faced by
smallholder farmers hinder the implementation of coping and adaptation
strategies, limiting sustainable agriculture. This descriptive study was
conducted in Kapurkot Rural Municipality, Salyan, Nepal aimed to investigate
and understand how smallholder farmers view and react to climate change
along with their primary adaptation practices to mitigate adverse effects. 170
households were surveyed using snowball sampling method and data were
analyzed using MS Excel and SPSS version 23. Over 90% respondents
reported increased temperature in summer and winter and decreased
precipitation in mansoon and winter. Between 1981 and 2022, average
maximum temperatures rose by 0.0029°C per year in summer and 0.0479°C in
winter, while minimum temperatures increased by 0.011°C in summer and
0.0205°C in winter. Additionally, average precipitation decreased by 1.80 mm
per year in monsoon and 0.21 mm in winter. Age, ethnicity, education, income,
farm size, cooperative membership, and farmer group involvement
significantly influenced adaptation strategies to climate change. The results
indicate that increased droughts, crop failures, increased diseases and insect
infestations, and forest fires are major climate-related challenges. Farmers
have adopted mixed cropping, adjusting sowing dates, mulching, increased use
of fertilizers and pesticides, weather-based planning, temporary migration, and
communal irrigation. Main barriers to adaptation were lack of knowledge
about climate change, inadequate capital, lack of government support, poor
access to credit and resistance to change. Therefore, we recommend future
adaptation strategies should focus on improving climate change information
access, increasing capital access, enhancing government support, expanding
credit facilities, and addressing resistance to change.

Keywords: Adaptation, climate change, perception, strategies, vulnerable
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An Assessment of Tree Species Diversity, Soil Organic Carbon and
Nutrient Status in Different Agroforestry Systems: A Case Study from Jiri
Municipality of Dolakha District
Nisha Simkhada* and Yogendra Yadav
Hetauda Campus, Institute of Forestry, Tribhuvan University, Hetauda
*Corresponding email: nishasimkhada06@gmail.com
Abstract: The research entitled, “An assessment of tree species diversity, soil
organic carbon and nutrient status in different agroforestry systems: A case
study from Jiri municipality of Dolakha district was carried in Jiri municipality
ward no. 5 of Dolakha district with the aim of identifying the role of
agroforestry systems on maintaining biodiversity, carbon sequestration and
nutrient cycling. Stratified random sampling was carried out laying circular
plot of radius 17.84m for inventory of tree species in different agroforestry
systems. Five pits were randomly dug in three major agroforestry systems:
agri-silviculture system, home garden, and silvo-pasture system. Soil samples
were collected from 0-15 cm and 15-30 cm depth from each pit using a
cylindrical soil corer of 15 cm length and 3.45 cm radius. Species richness (S),
Species evenness (E) and Shannon-weiner diversity index (H) were used to
assess tree species diversity of different agroforestry systems. Prunus
cerasoides, Alnus nepalensis, Quercus spp, Ficus nerifolia, Pinus roxburghii,
Symplocos spp, Rhododendron spp etc. were most abundant species on the
farmland. Agri-silviculture system had the highest (1.57) Shannon Weiner
Index for tree species diversity followed by silvo-pasture (1.40) and home
garden (0.53). The average stock of soil organic carbon was found varied in
the different agroforestry systems. The order of average soil organic carbon
was agri-silviculture (36.49 t/ha) > home garden (35.68 t/ha) > silvo-pasture
(33.02 t/ha). Total average N was found to be highest at agri-silviculture
(0.17%) followed by 0.103 % in silvo-pasture and 0.1 % in home garden.
Avergae P was found to be highest at silvo pasture (72.58 kg/ha) followed by
agri-silviculture (69.78 kg/ha) and home garden (68.29 kg/ha). Average K was
found high at home garden (338.557 kg/ha) followed by agri-silviculture
(337.06 kg/ha) and silvo-pasture (314.40 kg/ha). The independent sample t test
showed that the average carbon stock in depth 0-15 cm is not significantly
different (p<0.05) to that of the average carbon stock in depth 15-30 cm. The
one-way ANOVA showed that there was no significant difference in SOC in
different agroforestry systems (p<0.05). This study helps in generalizing the
concept of soil organic carbon and NPK relation in different agroforestry

systems.

Keywords: Agroforestry, nutrient cycling, soil organic carbon, tree species

diversity



mailto:nishasimkhada06@gmail.com

Assessing the Socio-Economic and Environmental Performance of
Agroforestry Based Farming System in Kalinchowk Rural Municipality,
Dolakha District
Ojaswee Amgain* and Murari Raj Joshi
Kathmandu Forestry College, Institute of Forestry, Tribhuvan University, Nepal
*Corresponding email: amagain.ojaswee@gmail.com
Abstract: Agroforestry greatly improves livelihoods and food security. The
study, conducted in Kalinchowk Rural Municipality, Dolakha district, used
PRA tools such as surveys, key informant interviews, focus groups,
observations, and report reviews. Parameters included socio-economic status
(demography, income, livelihood, food sufficiency), environmental changes
(drought, rainfall, weather pattern), climate change awareness and impact,
climatic status (temperature, precipitation), and agroforestry’s economic and
environmental contributions. The evaluation tools used were the Likert scale,
Climate Data Collection Tools (Weather Stations and Sensors) taken from the
Dept. of Meteorology and Hydrology, economic valuation tools, and case
studies. Data was analyzed using thematic and statistical methods with Excel
and SPSS. Most respondents were Brahmin and Chettri, followed by Janajatis
and disadvantaged groups. Agriculture was the main occupation of residents,
but food sufficiency was low; only 27.9% households produced enough food
for a year, and 25.7% for less than six months. Most had low to medium
livelihood status. About 62.5% were unaware of climate change, though many
noticed changes in weather and precipitation. Climatic conditions fluctuated
significantly. Major agroforestry systems included agri-horti-silviculture, home
gardens, and silvi-pastoral setups, with agri-horti-silviculture—integrating
fruits like oranges and avocados with fodder trees and crops—being the most
effective. Agroforestry significantly improved economic status (annual income
of Rs. 39,000) contributed to the capital of farmers, health, and livelihoods,
and improved environmental conditions through soil fertility, windbreaks, and
greenery. Challenges included erratic rainfall, insect infestations, market
issues, human-monkey conflicts, and limited knowledge. Women and
disadvantaged groups faced some discrimination. Recommendations include
better seedlings, training, and market support to enhance agroforestry’s socio-

economic and environmental impact.

Keywords: Agroforestry systems, environmental performance, livelihood,
socio-economic performance
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Abstract: This study investigated the response on climate change and
adaptation strategies followed by Jirels, an indigenous people who live in Jiri
municipality in Dolakha district. Due to their interaction and close connection
to their surroundings, these people have evolved perception for observing,
interpreting, and responding to the effects of climate change. More than 80%
of households respond that they had noticed an increase in temperature, erratic
rainfall and decrease in snow in this region. The observed trends in the study
area’s temperature and rainfall data are consistent with the respondents
reponses. Result shows that, in the period between 1981-2022, average
maximum temperature for summer and winter seasons has increased by 0.02°C
and 0.04°C per year whereas average minimum temperature for summer and
winter seasons has increased by 0.01°C per year and also average precipitation
for summer and winter months has risen by 1.25mm and 0.59mm,
respectively. People prioritized "awareness raising measures” as the most
successful adaptation strategy for coping with climate change, based on their
recent situation. The data presented here supports the idea that integrating
scientific information with public perception can build a more reliable
understanding of climate change and facilitate the development of
communities that are more climate resilient.

Keywords: Adaptation, climate change, indigenous, perception
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Abstract: This study presents the role of tharu indigenous knowledge in the
agroforestry system for livelihood and urban sustainability in Bhimdatta
municipality, Kanchanpur, Nepal. This study adopted both primary and
secondary data, primary data were collected from household surveys,
interviews, focus group discussions, and field observations and secondary data
were collected through published and unpublished papers, journals, articles,
internet, and dissertations. In the study area, Tharu people were highly
engaged in agriculture and agroforestry practices, they used their indigenous
knowledge in the selection of species, preparation of seeds for planting, locally
prepared pesticides, using ash for crop treatment, and local varieties of seeds
for local climatic conditions. Seven agroforestry systems were found: home
garden, agri-silviculture, horti-agriculture, silvo-pastoral, silvo-fishery, alley
cropping, and woodlots. Home garden was the most dominant agroforestry
practice followed by agri-silviculture, horti-agriculture, silvo-fishery,
woodlots, silvo-pastoral and alley cropping. Tharu people use their knowledge
in agroforestry for maximum use of land, land management, improvement of
soil, and nutrient cycling. They have cultivated fodder, timber, fruit, and fuel
wood trees in and around agricultural fields, such as Eucalyptus (Liptish),
Tectona grandis (Teak), Populus, paulownia, Koiralo (Bauhinia variegate),
Bakaino (Melia azedarach), Dhaincha, Mango (Magnifera indica), Litchi,
Banana (Musa sapientum), Jack fruit, Lemon (Citrus lemon), Jamun, Amla and
Amba. They cultivated cereal crops and vegetables like wheat (Triticum
aestivum), rice (Oryza sativa), maize (Zea mays), mustard (Brassica juncea),
potatoes (Solanum tuberosum), tomato (Solanum lycopersicum), garlic (Allium
sativum), chilly, cabbage, cauliflower, green vegetables, chilly, bitter gourd,
pumpkin, etc. They supply their products in the urban areas which makes them
financially strong as a result urban people get fresh and healthy foods.
Practices like maintaining green spaces, gardens, and parks also help
environmental and ecological systems, soil fertility, nutrient cycle, and

pollution control.

Keywords:  Agroforestry, indigenous knowledge, livelihood, urban
sustainability
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Abstract: The Rice Leaf Disease Detection project harnesses advanced
machine learning and deep learning techniques to identify and classify diseases
affecting rice leaves. By utilizing Convolutional Neural Networks (CNNs),
specifically the VGG16 and ResNet architectures, the project aims to deliver
an accurate and efficient solution for early disease detection. This capability is
crucial for preventing crop loss and ensuring food security. The primary
objective of the project includes developing an accurate Al-based classifier
system capable of detecting and differentiating between various rice leaf
diseases. Additionally, the project emphasizes the importance of transparency
and interpretability in the model's decisions. Techniques like GradCam were
employed to provide visual explanations, fostering trust and encouraging
adoption among stakeholders. The methodology consisted of several key steps.
Data acquisition involved sourcing a dataset from Mendeley Data, which
contains images of rice leaves affected by both bacterial and fungal diseases.
Preprocessing of the images ensured consistency in size and quality, thereby
facilitating effective model training. In terms of model architecture, the project
leveraged the VGG16 and ResNet architectures due to their proven efficacy in
image classification tasks, implementing them using the PyTorch deep learning
framework. The training process involved using the Adam optimizer, which
adapts learning rates for efficient convergence. To enhance the models'
robustness, data augmentation techniques were applied, and early stopping was
utilized to prevent overfitting, ensuring the models generalize well to new
data.

Evaluation metrics such as precision, recall, and F1-score were employed to
measure the performance of the models. Confusion matrices were also
analyzed to gain detailed insights into classification performance. The results
revealed that the best-performing model, selected based on the lowest
validation loss, demonstrated a high level of accuracy in classifying diseases.
This success underscores the model's potential for practical application in
agricultural settings. In conclusion, the project successfully developed a deep
learning-based system for rice leaf disease detection, offering a valuable tool
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for farmers and agricultural professionals. Integrating this system into existing
agricultural practices can enhance disease management, reduce crop losses,
and improve overall yield quality. Looking ahead, future work may involve
expanding the model to detect diseases in other types of crops. This project
exemplifies the power of machine learning and deep learning in addressing
real-world challenges, particularly in agriculture, where early disease detection
can significantly impact food production and security.

Keywords: Al applications, crop disease, machine learning, precision
agriculture, rice leaf disease,
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Abstract: The Bengal tiger (Panthera tigris tigris), a flagship and umbrella
species of the South-Asian Forest ecosystem has declined dramatically in
population and geographic distribution due to human-caused habitat
fragmentation and poaching over the past century. Global tiger population may
persist in the next century, only if the size and quality of the current habitat
remain unchanged. Our first-of-its-kind study in Nepal assesses whether these
habitat requirements are in place through an analysis of suitability and predicts
the future habitat of tigers in varying climatic scenarios across the country. Our
primary objective is to identify what bioclimatic and topographical variables
have the most significant influence on the geographic distribution of tigers in
different climate change scenarios. We collected tiger-presence location (GPS
points) from tiger surveys conducted by the Department of National Parks and
Wildlife Conservation, Nepal in 2018 and 2022. We used MaxEnt software in
varying Shared Socio-economic Pathways (SSP 245 and 585) employing eight
bioclimatic and two topographic variables to predict the future habitats of the
tiger in 2050, 2070, and 2090. In the SSP 245 scenario, tiger habitat could
increase for all three periods, but in the SSP 585 scenario, the habitat will
increase in 2050 only. Interestingly, tiger habitat will be increased by more
than 80% in 2050 in both scenarios. The expanded habitat in all scenarios is
outside protected areas towards and northeast of the current habitat. This
indicates that extreme climate change scenarios with more industrialization,
urbanization, and land use change have a greater impact on tiger habitat.
Furthermore, the current tiger habitat qualitatively shifts from protected areas
to outside protected areas in the human-dominated landscape, which creates
more challenges for conservationists and managers as human-tiger interaction
may surge. Proactive management solutions to protect Nepal’s tigers for the
next century could include expanding or establishing new protected areas,
establishing connectivity and corridors between the tiger habitats,
implementing activities that decrease the dependency of local communities on
natural resources, curbing illegal poaching of tigers, and thorough
implementation of activities identified by national policies.

Keywords: Bioclimatic variables, coexistence, future habitat overlap, MaxEnt,
SSP
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Abstract: Forest acts as an important sink of atmospheric carbon and hence
plays a crucial role in mitigating climate change. As one of the most effective
nature-based solutions, forests help in climate change adaptation by removing
carbon dioxide and storing in biomass and soil. On the other hand, soil
respiration (Rs) in forests represents important mechanism of carbon exchange
between land and the atmosphere. The study was carried out to analyze soil
properties and soil carbon efflux in different forests of Phulchoki hill, Bagmati
Province, Nepal. The three forest types studied along elevation gradients were
namely- Evergreen Oak Forest (EOF), Oak Laurel Forest (OLF) and Schima-
Castanopsis Forest (SCF). Tree biomass carbon was calculated by non-harvest
method using allometric equation. Soil organic carbon (SOC) was determined
by chromic acid wet oxidation method. Chloroform-fumigation extraction
method was used to analyze soil microbial biomass carbon (MBC). Carbon
dioxide (CO) efflux from soil was measured by ‘closed chamber method’
using infrared gas analyzer. In each forest type, Rs measurement was done in
10 permanently placed PVC chambers every month for a year. The trenching
method of root exclusion was applied for partitioning two components of Rs-
autotrophic soil respiration (Ra) and heterotrophic respiration (Rn). Above
ground carbon stock of trees differed significantly among the three forest types
ranging from 106.5 (SCF) to 432 t/ha (EOF). Similarly, among the three forest
types studied, EOF had highest SOC, MBC and Rs rate. The SOC and MBC
declined significantly with the soil depth. Rs showed significant exponential
relationship with soil temperature in all types of forest (p<0.05). OLF at
middle elevation exhibited lower SOC and Rs rate. There was higher
contribution of Ry (52%) to total soil respiration than Ra. Significant seasonal
variation (p< 0.05) with summer peak was remarkable in both components of
soil respiration. Temperature sensitivity of Rs (Qio) increased with elevation
indicating soil dynamics at higher elevation forest is more susceptible to
climate warming. Further, the Q1o value of Ra (3.218) was higher than of Ry
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(2.083) which indicates that temperature warming have greater effect on
autotrophic respiration. Hence forest soil act as both a carbon sink and a source
of greenhouse gas emissions (GHG). Quercus semecarpifolia forests at higher
elevation have higher potential of carbon storage in biomass and soil.
Temperature warming may result into increased rate of soil respiration due to
enhanced breakdown of organic carbon, and root respiration. It is suggested for
protection and sustainable management of the forests to make it resilient and
productive in the future to mitigate and adapt to changing climate scenario.

Keywords: Microbial biomass, soil carbon-dioxide emission; soil temperature;
soil moisture; closed chamber method; soil organic carbon
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Abstract: This study attempted to explore: a) the land management practice,
and b) evaluate the economic valuation of major ecosystem services (ES)
within selected community forest (CF) of Nepal. Land management practice of
the CF has been examined and compared through land use land cover (LULC)
database during 1996 and 2021 prepared using Landsat images and secondary
information. Two major ecosystems, provisioning and cultural services, were
evaluated using economic approach-revealed price (market price) method.
After the handover to the community, the forest witnessed increased forest
cover, water body, built-up, grassland and remarkable decline in bush and sand
area. Bush area which occupied 79.25 ha in 1996 dropped to 6.52 ha while
forest cover increased from 340.46 ha to 375.54 ha by 2021. Waterbody (pond
or lake area) was limited to 0.88 ha that expanded to 5.04 ha in 2021 due to the
conservation-oriented management practices. Two major ES- provisioning and
cultural services were evaluated using market price-revealed price method
which explored that the average annual economic value of provisioning
services is USD 7182. Wood and timber has the highest economic values
(average annual USD 4800) among the provisioning services while average
annual value of firewood and poles is USD 1367 and NTFP (fish and rubber) is
USD 1015. Meanwhile, the economic value of cultural services is USD 18803
of which boating service has the highest (USD 8709) contribution. The novelty
of the research work lies in the unique longitudinal analysis of land
management practices in Nepalese CF, revealing the effectiveness of
conservation-oriented measures over time. Quantification of economic value
ES shedding light on the tangible benefits of sustainable land management. By
integrating ecological and economic considerations, it underscores the
importance of community-driven conservation efforts in shaping sustainable
development pathway globally.

Keywords: Community forest, ecosystem services, ecosystem based adaptation,

land management
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Abstract: Understanding and analyzing tree rings is essential for studying
growth patterns of trees and their responses to climate. Most of the tree ring
studies conducted in Nepal are found in tree line and Himalayan regions but
very few are in the Mid-hill region. This study aims to address the current
research gap regarding tree ring analysis within the Mid-hill region of Nepal.
The study was carried in Khaptad National Park, Far-Western Nepal to assess
growth performances of two conifer species (Abies spectabilis and Tsuga
dumosa) and determine the growth climate response of these species.
Altogether, 147 tree cores were collected from two plots of 50 m x 50 m at
higher (3145 m) and lower (3039 m) elevations, representing coniferous forest
stands. With the help of cross dated cores, a 224 year long ring width
chronology of Abies spectabilis extending from 1798-2021 AD and a 311 years
long ring width chronology of Tsuga dumosa that extends from 1711-2021 AD
was developed. The Expressed Population Signal (EPS) value crossed the limit
of 0.85, indicating both conifer tree species have higher potentialities of
dendroclimatological assessments. The mean radial growth was higher in
Tsuga dumosa (2.14 mm/yr) than in Abies spectabilis (1.82 mm/yr). The
Diameter at Breast Height (DBH) of both conifer tree species increased with
age. In contrast, mean radial growth decreased with the increase in DBH of the
trees. The ring growth climate response showed that Abies spectabilis and
Tsuga dumosa are negatively correlated with temperature and positively
correlated with precipitation of pre-monsoon months (March-May). The study
found growth climate relationship was inconsistent over time for both conifer
tree species. Temperature and precipitation are crucial environmental variables
for the growth of coniferous forest. Further research considering other tree
species of the region will help in better predicting potential impacts of climate

change in the forest ecosystems.
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Abstract: The study of alpine tree-line dynamics is a crucial effort in
identifying biological processes influenced by the climate under projected
global warming scenarios. Treeline dynamics have significant effects on the
alpine ecotone's biodiversity and the global carbon cycle by altering the
terrestrial carbon sink and perhaps driving out rare species and upsetting alpine
plant ecosystems. This research work deals with delineating the treeline
elevations of the years 1993, 2006, 2013, and 2023 carbon stock along the
tree-line zone, and identifying the effective measures for the carbon benefit in
the North-west aspect of the Rolwaling valley, Dolakha, Nepal by using
Landsat imagery, inventory, key-informant survey, and secondary data
analysis. The treeline elevation was done using the LISA (Local Indicator of
Spatial Association) autocorrelation method, above-ground carbon estimation
was done by inventory using stratified random sampling where the strata were
based on the elevation of 100 m, and 12 sample plots of size 500 m? were laid
randomly and an effective measure for carbon benefit was identified by key
informant survey using the pairwise comparison. The treeline elevation
remained almost constant in the study area with an average elevation of
3956.93 + 18.62 m in 1993, 3957.83 + 17.28.68 m in 2006, 3961.49 + 18.30 m
in 2013, and 3961.49 + 18.30 in 2023 with a shift of 4.56 m in the given time
frame. There was a slightly upward trend in the NDVI of 0.0011 units per year,
indicating improved vegetation health or density over the 30 years in the study
area. Additionally, there was a decrease in above-ground carbon with the
increase in elevation, so elevation 3700-3800 m has the highest above-ground
carbon of 48.33 Mg/ha and 3900-4000 m has the least carbon of 40.52 Mg/ha
showing the above-ground carbon decreases by approximately 67.84 kg per
meter rise in elevation. Forest restoration and Silviculture interventions were
found to be the most effective measures for carbon benefits, while scientific
research and monitoring, as well as introducing keystone species, were seen as
the least effective. A thorough assessment of carbon stock should be conducted
at regular intervals for the economic valuation of carbon to enable carbon
trading to bolster the national economy.

Key Words: Climate change, Landsat, LISA, NDVI
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Abstract: It is vital to understand the process of land use land cover changes as
it offers framework for making informed decisions about sustainable land
development and management of natural resources. Studies on land use land
cover change have been mainly conducted in major cities while issues related
to land use alteration in the areas under the influence of urban expansion are
seldom discussed. Therefore, this study focuses on Anbu Khaireni Rural
Municipality, examining land use changes using remote sensing technology
and GIS, R software was used to analyse the data to know people preferance
towards change. Over the period of 32 years, Anbu Khaireni Rural
Municipality has lost 70.1% of agriculture area and 59.1% of water bodies.
The settlement area expanded upto 800% which expains the substantial loss of
agriculture area and water bodies. Predictions for land use and land cover
changes by 2042 indicate a further decline in forests, agricultural areas, and
water bodies by 1.34, 0.53, and 3.61%, respectively. Settlement areas are
expected to experience the most significant increase, with a projected growth
of 34.4%. The rapid increase in settlement area and decrease in water bodies
supports the fact that people like to reside in proximity to water resources and
overuse of water resources affects the ecosystem services of the area and
ultimately affects the wellbeing of people. Also, neither age nor gender affect
the likelihood of preferance towards the change in forest, settlement and water
bodies. Shrinking of the water bodies might invite different problems in future,
so it is recommended to the planners to give attention to this matter and
integrate ecosystem-based adaptation and mitigation strategies into settlement
planning, backed by robust policies and adequate funding.

Key Words: Land use and land cover, remote sensing, urban area, water
bodies
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Abstract: Birds play a crucial role in maintaining the balance of nature by
performing various ecological functions. Seasonal and other spatio-temporal
factors regulate the distribution of birds in an area. Urban areas provide a
unique habitat for bird species, making them significant locations for
investigating how species respond to changes in environmental factors over
space and time. This study aimed to investigate bird diversity and explore the
relationship between vegetation and birds in Gokarna Forest, Kathmandu
Valley, Nepal. Bird surveys were conducted using the point count method
during summer and winter, randomly generating 22 points within the study
area. These random points were at least 100 m apart. A total 526 individuals
belonging to 59 bird species from 29 families and 8 orders have been recorded
in the Gokarna Forest. Among these species, 32 are common to both the
summer and winter surveys. Additionally, 6 species were exclusively found
during the summer survey, while 21 species were exclusively found during the
winter. Canopy cover, litter depth, distance from forest trails, forest edge, and
road trails were measured as habitat correlates of avifaunal diversity. Linear
regression explored avifaunal diversity and habitat correlates. The results
indicated no statistically significant difference in bird richness and diversity
between the two seasons. However, the species diversity of the winter season
was higher than that of the summer season. The Shannon-Weiner diversity
index showed high diversity in the winter season (H’=0.7265) compared to
summer (H’=0.6574). The evenness index was slightly higher in the winter
season (E=0.3728) compared to summer (E=0.3660). Our result suggests that
bird diversity in summer decreases with increase in ground cover or
vegetation. However, bird diversity in winter increases with canopy cover. The
present results offer valuable insights into the importance of vegetation in
preserving bird diversity.

Keywords: Abundance, bird richness diversity, seasonality, urbanization
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Abstract: Exploration of floral diversity in any particular area is important to
identify its vital elements, monitor and management of vegetation, and protect
and conserve threatened plant species. Ethno-botany is an interdisciplinary
science, involving knowledge and use of plants and their ecology in the
context of their cultural, social, and economic significance. This study was
carried out to assess floral diversity and their ethno-botanical uses around
Kupinde Lake-Salyan, Nepal. The assessment of flora was done by using
inventory guideline 2061 B.S. (2005 AD) establishing circular nested plots of
250 m?, 100 m? and 25m? for trees, poles (shrubs) and regenerations (herbs),
respectively. Furthermore, check list of flora was prepared by making a week-
long visit to the forest area. Ethno-botanical documentation of plants was
carried out by consulting local elderly people and traditional healers. All
together 65 plant species from 40 families were recorded from the study area,
among which 39 (63%) were tree species, 15 (23%) were shrubs, 9(14%) were
herbs and 2 (3%) were climbers. The highest number of plant species was
represented by the Family Moraceae (5), followed by Asteraceae, Fabaceae,
and Euphorbaceae comprising 4 species to each families.
In this study, we found Pinus roxburghi of family Pinaceae has the greatest V1
(129.48) among all tree and pole size species whereas in case of regenerations,
Curry leaf (Murraya koeinigii) has the greatest 1Vl (67.09). Among all the
assessed flora, 35 species were not evaluated in [JUCN RED List category
whereas 28 species were listed in Least Concern category, 1 species in
Threatened and 1 species in Data Deficient.
Ethno-botanical values of major 31 species are recorded here among which
most of the plants were used to cure gastrointestinal disorder. This study can
be used as a baseline data to conserve and manage the biodiversity of Kupinde
Lake area. Kupinde Lake area is rich in biodiversity, further research should
also be conducted in this area in different seasons to get more information
about biodiversity. Concerned authority like DFO-Salyan, Kupinde Lake
Management Committee, Sub-Division Forest office etc. should be responsible
to conserve the ecology of the lake area.

Keywords: Ethno-botany, flora, Kupinde Lake, Moraceae, Pinus roxburghi



mailto:olidipak8@gmail.com

Diversity of Medicinal Plants in Khare, Dolakha

Nisha Adhikari and Subodh Khanal*
Department of Soil and Environment Science, Lamjung Campus, Sundarbazar, Nepal
*Corresponding email: subodh.agroecology@gmail.com
Abstract: Nepal is a mountainous country rich in terms of flowering plants.
Elevation is the prime factor determining the diversity of medicinal plants.
This study aims to know the diversity of major medicinal plants and ascertain
any relationship between the diversity along with the elevational gradient. This
study was carried out in Gaurishankar Rural Municipality-8 Khare, Dolakha
district in 2022 AD. Total 48 Nested square quadrats were laid along an
elevation gradient from 1000 to 3200 m asl. In each plot, the number of trees,
shrubs and herbs, as well as the circumference of trees at breast height were
measured. Frequency, density, abundance, basal area, importance value index
(IVI), Shannon-Wiener index and diversity index were calculated. Total 123
species of medicinal plants found which belong to 105 genera and 56 families
with 56 herbaceous, 27 shrubby and 40 tree species. Quercus semecarpifolia
had the highest IVI (62.10) and Tinospora sinensis, Rumex nepalensis,
Plantago asiatica subsp. erosa, Cissampelos pareira, Asparagus filicinus had
the lowest IVI (0.91). The Shannon-Wiener diversity index is highest for
herbaceous medicinal plants (3.16) whereas moderate for shrub (2.76) and tree
(2.91). The Simpson diversity index is higher for herb (0.06) than shrub (0.08)
and tree (0.09). Shapiro-Wilk normality test, Bartlett test of homogeneity of
variances and Kruskal-Wallis rank sum test was conducted for hypothesis
testing. The total medicinal plant species and herbaceous species have been
found significantly different with increasing elevation where shrub and tree
species have no significant difference with increasing elevation. Total
medicinal plant species, shrubs and herbs are negatively correlated with
elevation whereas trees do not show any correlation with elevation. The
summary of DCA showed quite strong eigen value along the axis | (0.613) and
the first and second DCA axes explained 4.75 and 3.64% of total species data,
respectively. The species composition was not significantly influenced by
elevation.

Keywords: Detrended correspondence analysis (DCA), Dolakha district,
elevation gradient, important value index, medicinal plants
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Documentation of Ethno-Biologically Important Forest-Based Bio-
Resources in Jiri Municipality of Dolakha District
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Abstract: Animal and plant resources have been of significant value in human
life, where such resources are still the primary source of disease treatment in
many rural areas of Nepal. It shows the importance of documentation of such
bio-resources. In this arena, the study aimed to explore the traditional ethno-
medicinal knowledge of locally available forest-based plants and animals with
access to its potentiality in the Jiri Municipality of Dolakha district. The study
was conducted in wards 1, 5, 6, and 7 of Jiri Municipality, where these wards
were purposively selected. Information on status, distribution, richness, and
uses of ethno-medicinal bio-resources were explored by a household survey
(n=107), Key informant survey (n=25), Focus group discussion (n=4), Village
workshop for preference ranking (n=25), and Resource mapping and field
survey. Altogether 138 species of locally available medicinal plants and 18
species of animals were documented. The documented species of plants and
animals were used to cure various diseases categorized into 19 and 8 ailments,
respectively. Chiraito (Swertia chiraita), Satuwa (Paris pollyphylla),
Ghortapre (Centella asiatica), Titepati (Artemisia dubia), and Thulo-okhato
(Astilbe rivularis) were the most preferred top five species. The contribution of
medicinal bio-resources to a yearly household economy was 1.16%, which was
higher than the timber contribution (0.65%). No initiatives were taken to
conserve traditional ethno-medicinal knowledge in the study area. The trend of
occurrence of medicinal bio-resources in the last decade was also decreasing.
Thus, this study suggested prioritizing the conservation of traditional
knowledge and available bio-resources.

Keywords: Bio-resources, diseases treatment ethno-medicine, traditional
knowledge
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Abstract: Local people in the hilly area depend upon different varieties of
Non- Timber Forest Products (NTFPs) such as foods, medicines, spices, etc.
for income generation except timber. This paper highlights the perception of
local people over current situation including status of availability of NTFPs
under changing climate. Data were collected by questionnaire survey and Key
Informant Interview (KII) in 9 wards of Panchadeval Binayak Municipality
during April, 2022. Altogether 225 interviews were taken with the oldest
family member of each household. Total 89 species of NTFPs was noted.
Maximum species were used for the medicinal purpose (53.92%), followed by
edible (30.33%) whereas 15.73% species were used for fodder, fuel wood and
other. Climate change and availability of NTFPs were analyzed according to
people perception. Our study showed that, about 96% people responded raising
of temperature, 84.83% were in favor of decreased rainfall and 13.33% as
unpredictable rainfall. Due to those climatic changes the availability of NTFPs
is going to be decreased and the dependency of people on NTFPs is in critical
condition in this Municipality. Therefore, it is urged to develop some climate
change coping strategies at local and national level which will ensure the

NTFPs dependency of local people.

Keywords: Availability, climate change, decreased, local people, NTFPs
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Abstract: The problem of invasive alien plant species (IAPS) is quite high in
farmland and forests which may be highly vulnerable to agriculture and
farmers” livelihood. Information on local communities' understanding of 1APS
and their availability in study areas is missing. This study aimed to assess
community peoples’ perception and knowledge on causes, impacts and
management of IAPS invasion. Semi-structured questionnaires administered to
105 households in 3 wards of Ajirkot Municipality, Gorkha through snowball
sampling. Results indicated that 99% of respondents were familiar with the
changing availability of IAPS in their location and perceived them negatively.
Among the 8 major IAPS identified in the study area, Ageratina adenophora
had the highest relative frequency of citation value (0.95) followed by
Ageratum houstonianum (0.83). Lack of management was the most perceived
(49.4%) driving force behind biological invasion followed by fallow land
(37.8%). Reduced agriculture production was the most claimed negative
impact of IAPS (43.89%) followed by reduced forage production and
increased time for forage collection (31.67%). IAPS were utilized by 44%
respondents as livestock fodder while 23% reported no use value. Control
strategies practiced were self-initiated indicating no external support to control
the spread of invasive plants. Manual uprooting as management practice was
reported by most respondents (64.4%). This study provides inputs for
incorporating people’s perceptions on scientific management practices of
invasive alien plants through formal policy and management plans.

Keywords: Ageratina adenophora, invasive alien plant species, perception
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Abstract: Non-Forest products, also commonly referred to as Non-Timber
Forest Products (NTFP), includes all biological material (except timber)
extracted from forests for human use and well-being. The highly diverse
NTFPs in Nepal are crucial for mountainous people and are associated with the
socio-economic and cultural life of forest-dependent communities. However,
heavy exploitation for commercial collection, habitat destruction and climate
change impacts have increased threats upon the NTFP availability. This study
focuses on the perception of local communities to know the condition of NTFP
and their availability in Khare of Dolakha district in 2022 AD using the
convergent parallel mixed research approach method. 95 households were
sampled randomly and surveyed using a semi-structured pre-tested
questionnaire along with key informant interviews, focus group discussion,
and field observation. Likert scale was used to know the perceptions and
analysis was done using R version 4.1.3, SPSS version 26, and MS Excel.
Results showed that 95.8% of the respondents agreed that NTFPs have
changed in occurrence. Fisher’s test showed significant differences in the
availability of NTFP (except medicines and honey) along the altitude gradient.
Below 1600m asl, 74% of the respondents agreed on the decrease if NTFPs
while above 1600m asl, 69% of the respondents reported the overall increase
in the NTFPs. Paired t-test showed significant decrease in livestock, land
cultivation as well as a significant reduction in collection of fodder and fuel
wood overtime and thus were identified to be the major contributing reasons
for the increase in NTFP above 1600m asl while overexploitation and climate
change were perceived to be the major reasons for the decreasing NTFP below
1600 masl.

Keywords: Climate change, Dolakha, NTFP, perception
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Abstract: Nepal is an agricultural country where most of the people are
engaged in agriculture, forestry, and fisheries which are an important basis of
their livelihoods. Due to the diversified geography and climatic conditions,
different kinds of ecological systems are available in Nepal. Nepal is
recognized as the rich country in the world from the view of biological
diversity. Among different drivers causing loss of biodiversity, ecological
disturbances, and impacts on agricultural productivity, invasive alien plant
species are considered as one of them that alter the ecosystem services and
socio-economic conditions through different mechanisms. Invasive alien plant
species have multidimensional effects in agriculture, human health, ecology,
and many other sectors. Information on the diversity, distribution, and
heterogeneity of invasive alien plant species is essential for their management.
In spite of many theoretical explanations, the invasive alien plant species
richness pattern along the rural areas' elevation gradient is still unexplored.
Here, we considered Phedikhola Rural Municipality, Syangja District in the
hilly region for study of the richness patterns of IAPs along an elevation
gradient from 985m to 1485m. The study evaluated species-area relationships
along elevation gradient spread over four major rivers. The research was based
on a quadrate survey that was carried out during a field visit on January to
May 2023. The result revealed that the species richness along the studied
elevation gradient is a hump-based distribution with high species richness in
the middle elevation range from 1185 to 1285m. The richness is found to be in
the declining stage in higher altitudes. Altogether 16 IAPS belonging to 8
families were identified. Most of the identified species belong to the family
Asteraceae. Among all, Ageratina adenophora was found to be the most
diverse species occurring in all five elevation steps along 985-1485m followed
by other invasive plants like Ageratium haustonianum, Senna torra, Oxalis
latifolia, Bidens pilosa, and so on. Proper efforts must be initiated by
concerned authorities to implement appropriate and sustainable management
of IAPS by considering their serious threat to ecology, biological diversity,
agricultural productivity, cattle health, and human health.

Keywords: Elevation gradients, IAPS, impacts, species richness
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Abstract: The present study deals with the adaptive features of bottom-
dwelling fishes Genus Garra in Tinau River using cast net and local fishing
implement hammering. A total of 201 individuals of two species Garra
annandalei (n=83) and Garra gotyla (n= 113) were studied during September /
October, 2023.The study focused on abundance, morphometric analysis,
length-weight  relationship,  conditional ~ factors, relationship  of
physicochemical parameters with fish and comparison collected sample at
Central Department of Zoology, Tribhuvan University (CDZ TU) museum
deposited samples of Garra. Garra annandalei has a length-weight
relationship with b value 0.21, whereas Garra gotyla has b value: 0.38. The b
value was less than 3, indicating that the species display negative allometric
growth. The conditional factor was k = 0.50 for Garra annandalei and k =
0.60 for Garra gotyla, indicating that the species is in good condition. Most of
the physico-chemical characteristics were found within acceptable ranges and
relationship between fish abundance and physic-chemical parameters was also
within good range for fish’s survival. The paired sample t test revealed that
there is a significant difference between means of two samples. Also, x-ray
examined difference between older and newly collected samples.

Keywords: Abundance, Adaptive features, bottom-dwelling fishes, Garra
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Abstract: Wetlands are the important ecosystems that have been responding
rapidly to the changing climate. This study made a comprehensive analysis of
climatic trend, geospatial dynamics of wetlands and a vulnerability assessment
of major wetlands (Phewa, Rupa and Begnash) lakes in Pokhara Valley, Nepal.
Wetlands in Pokhara are vulnerable due to climate change impacts. This study
collected historical and projected precipitation and temperature data and
analyzed their trend and extremes using observation and 13 bias-corrected
Coupled Model Inter-comparison Project phase 6 (CMIP6) datasets and
analyzed the relationship between extreme precipitation/temperature indices
and ocean-atmospheric circulation patterns. The results showed an increasing
trend in the monsoon precipitation (June-September) at a rate of 40.4
mm/decade, which is projected to increase to 16.1 mm/decade, 31.1
mm/decade, and 89.7 mm/decade under the SSP1-2.6, SSP2-4.5, and SSP5-8.5
scenarios, respectively, until the 21st century. However, a decreasing
precipitation trend will be observed in the winter with -1.5 mm/decade under
SSP5-8.5 scenarios. Further, the precipitation extremes such as heavy
precipitation events (R10 mm), extreme precipitation events (R20 mm),
consecutive wet days (CWD), and consecutive dry days (CDD) are projected
to increase in all scenarios; however, the magnitude will be almost double and
triple for SSP2-4.5 and SSP5-8.5 scenarios compared to SSP1-2.6 scenarios.
The minimum temperature increment was higher than the maximum
temperature in the historical and projected SSP5-8.5 scenarios which may lead
to the highest decrease in diurnal temperature range significantly in post-
monsoon at -0.12 °C /decade under SSP5-8.5 scenarios. Furthermore, the
number of summer days and warmer nights are projected to increase, whereas

the number of frost days is projected to decrease until the 21st century.

The surface area changes of major lakes (1976-2023) were monitored using
satellite images. The watershed area was monitored analyzing the land cover
change (2000-2020), erosion rates, anthropogenic disturbance and water
quality for major and important three lakes (Phewa Lake, Begnash Lake, Rupa
Lake, across the Pokhara valley. Particularly, the Phewa lake in Pokhara was
found to be shrinking due to watershed degradation and sedimentation. Begnas
and Rupa lakes are quite stable in area, however, watershed degradation
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through construction of road, erosion and eutrophication in them are major
challenges. Eutrophication is also major problem in these lakes in Pokhara and
elsewhere.
This study also assesses the indigenous knowledge and the changing pattern of
availability, utilization and conservation of wetland-based plant resources at
major lakes (Phewa, Begnas, and Rupa) of Lake Cluster of Pokhara Valley
using ecological and social survey. This study recorded a total of 84 plant
species used by local indigenous people. Among the three lakes Rupa lake
basin has diverse ethnic group living in scattered pattern which leads to highest
percentage of availability of locally used plant species as compared to Phewa
and Begnas. Around 78% of plant species are utilized for medicinal purposes,
while 10% is used as food and 4% as fodder. Most occurrences of these plants
are found within basin regions. Currently, there are 17 species that are
declining and 6 that are increasing in number. The study highlights that these
lakes are crucial for supporting local biodiversity, enhancing socio-ecological
importance and through the provision of ecosystem goods and services.
Finally, the study also assessed the ecosystem services provided by the lakes
and its payment for ecosystem services through social and ecological survey.
This study found that lakes are providing ecosystem services. However,
anthropogenic disturbances have altered such services. People are willing to
pay for such ecosystem services.
Based on the analysis, this study recommends adopting ecosystem-based
adaptation approach as a means of adaptation to cope with the changing
climate.
Keywords: Climatic trends, traditional knowledge, threats, sustainability,
Wetland
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Abstract: Climate change presents significant challenges to rural communities
in Nepal, with a particular impact on water resources. This study delves into
the climate vulnerability and the adaptive strategies of Pine and mixed
broadleaf forest users in the Tripura (Pine-dominated) and Sarani (Broadleaf-
dominated) community forests in the Budhiganga sub-watershed. Primary data
were gathered through scheduled surveys and field observations,
complemented by secondary information from government records, published
papers, and Vulnerability and Risk Assessment (VRA) reports of Nepal,

aligning with the IPCC ARS5's vulnerability definition.

The research employed an indicator-based approach to assess vulnerability,
emphasizing the selection and equal weighting of vulnerability indicators to
create a Vulnerability Index. Adaptation practices were evaluated using
descriptive statistics, showcasing frequency diagrams. The study revealed high
climate vulnerability in community living close to Pine dominated forest due
to heightened sensitivity and low adaptive capacity. The Vulnerability Index
(CVI) for Tripura (7.29) surpassed Sarani CF (1.43), signifying high climate
vulnerability in Pine-dominated households. Terrace farming and rainwater
harvesting were found most preferred adaptation practices in both community
forest users. The findings underscore the necessity for policymakers to
enhance adaptive capacity and reduce sensitivity, urging the implementation of
climate change mitigation measures. Emphasizing public involvement, the
study advocates for tailored strategies. Future research should delve into
micro-level vulnerability with specialized modifications, building on this
study's insights.

Keywords: Adaptation, broad leaf forest, climate change, pine forest,
vulnerability
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Abstract: Headwater streams, originating at high elevations and feeding larger
rivers, are vital components of freshwater ecosystems, providing essential
services such as water supply for drinking and irrigation, habitat support for
aquatic species, and regulation of downstream flows. However, these
ecosystems are under increasing threat due to climate change and
anthropogenic activities, leading to potential repercussions for both aquatic
biodiversity and the communities reliant on these ecosystems for their
livelihoods. Tama Koshi, among others, is no exception to these challenges.
Hence, our research centers on the Bigu Rural Municipality in the Dolakha
district, with the objective of assessing the integrated status of headwater
streams and their associated ecosystem services to support effective
ecosystem-based adaptation strategies. We applied a comprehensive approach,
utilizing ecological and hydrological indicators to assess headwater streams'
health and associated ecosystem services. The assessment includes mapping
headwater streams using GIS, evaluating water quality parameters, and
assessing benthic macroinvertebrates as bio-indicators. Key informant
interviews supplemented the data, providing insights into historical and current
conditions, stressors, and conservation interventions. Finally, critical aquatic
habitats essential for ecosystem-based adaptation was identified. The findings
provide valuable insights for decision-makers and contribute in the
formulation of strategies aimed at implementing ecosystem-based adaptation.
The implications of this research extend beyond Dolakha district and can be
scaled up to inform conservation and management efforts at the district,
provincial, or even national levels. Overall, this study seeks to enhance our
understanding of headwater streams, ensuring their conservation and
promoting the well-being of both ecological and human systems in the face of

environmental challenges.

Keywords: Benthic macroinvertebrates, headwater streams, ecosystem-based
adaptation, ecosystem services



mailto:junumjn@gmail.com

Characterization of Seasonal Variation of Spring in the Central Part of
Dhulikhel Municipality, Kavrepalanchok District
Sachina Neupane* and Moti Lal Rijal
Central Department of Geology, Tribhuvan University
*Corresponding email: sachinaneupane37@gmail.com

Abstract: The distribution and movement of groundwater are significantly
influenced by structural elements in rocks, including fractures, faults, and
joints. Groundwater potential can vary significantly even within short
distances and the same geological layers. The study focuses on assessment of
spring water resources in Dhulikhel Municipality. The study involved
gathering comprehensive data on each spring, encompassing various
characteristics such as elevation, land use, deposit type, slope, aspect, drainage
density, temperature, discharge rate, flow consistency, and geological
attributes. Furthermore, in-situ measurements of physico-chemical parameters
including pH, EC, TDS, and temperature were collected through direct
observations. Additionally, a questionnaire survey was conducted with users of
the respective springs to gain insights into the current status of these springs
and the impact of climate change on their water resources. Hydro chemical
data analysis was employed to gain initial insights into groundwater chemistry,
focusing on water types. This involved the examination of major ion
concentrations (including Ca?, Mg?', Na*, K*, HCOs", Cl', and SO+") as a
means to characterize the chemical composition of the water. Water samples
were collected from perennial springs before and after the monsoon season and
subjected to chemical analysis. To understand the chemical properties of
spring water within the study area, the collected samples were graphically
represented in a Piper trilinear diagram, gibbs plot and schoeller diagram,
revealing the prevalence of Ca-HCO3 type water. Furthermore, the cation
chemistry analysis indicated a predominance in the following order: Ca** >
Na* > Mg?* > K*, while anions were ranked as HCO3~ > CI~ > SO42-. Utilizing
GIS approves to be an effective means of identifying spatial distribution of
physico-chemical parameters and suitable artificial recharge locations.
Although research involving these methods is limited, their potential is
evident, especially in hilly regions like Nepal. The research focuses on
evaluating the hydrogeological aspects and conducting geochemical analysis
of natural springs. It aims to enhance our comprehension of the factors
influencing the presence of springs and the physicochemical attributes that
impact water quality within the study area. The findings are expected to
significantly contribute to the development of effective strategies and policies
for the responsible management, conservation, and sustainable utilization of
spring water resources within the region.

Keywords:  Groundwater, hydro-geochemistry, insitu-physico-chemical,

spring, water quality
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Abstract: Ecosystem services (ES) refers to goods and services provided by
the components of the environment for humanity to sustain their livelihood. It
is ever-changing and unique to a place. Proper identification of ES accredits
the proper use of such resources, avoids exploitation, and introduces
sustainable concepts like payment for ecosystem services (PES) which aids in
maintaining the quality of prevalent ES and enhances livelihood. This study
assessed the prevalent ES based on available resources according to the
perception of stakeholders of such ES in Meghauli, Chitwan. The list of
perceived priorities of such ES, and the overall changes in them with respect to
land use land cover (LULC) map was studied. Despite the prevalence of
multiple resources for various ES, there has not been enough scientific study in
the Meghauli area regarding its use. The research design was a convergent
parallel mixed method with major domain local residents and stakeholders of
Meghauli. The non-intervention method through focus group discussion and
key informant interviews, using semi-structured questionnaires was used for
data collection. Similarly, secondary data were obtained from published and
unpublished reports and satellite images of the study area. Both the qualitative
and quantitative analysis of data were done, Twenty-nine ES were identified
among which six were provisioning, nine regulatory, seven cultural and seven
supportive services. Also, the prioritization of ES differed among stakeholders
based on their professional engagement. Forest users prioritized provisioning
services while forest managers prioritized regulating services. The results of
mapping have shown that forest area and associated ES have likely increased
while cropland and associated ES have decreased. ES-based studies like this
provide site-specific scientific baseline data about available ES, their
condition, and the related values to local and national policy developers.
Priorities are always subjective and relative to many variables including time,
which is a major limitation of this study that can be coped through scaling up
and updating similar research works. Scaling up the findings of this study will
facilitate to plan and implement efficient programs and sustainable concepts
like PES on natural resource use and management which serves towards
achieving our goal of SDGs.

Keywords:  Ecosystem  services, identification, livelihood, mapping,

prioritization,
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Abstract: Wetlands are being degraded due to sedimentation, invasion, sewage
disposal and other reasons. National wetland policy 2012 of Nepal has realized
the need of conservation and sustainable management of wetlands in the
country. Some of the wetlands which are popular as major tourist destinations
and listed in world heritage site has received some financial and technical
support for its proper conservation and management. However, there are
number of other wetlands which are still unexplored tourist destinations that
needs policy attention for its conservation and management. Kupinde Lake in
Salyan is one of those unexplored wetlands which has been able to attracting
local tourists but still not so familiar to other visitors. Therefore, this research
aimed to estimate the benefits generated from the Kupinde Lake by applying
travel cost method. To achieve this, data were gathered through a survey of
visitors (n=100). Multiple regression was adopted to study a relationship
between number of visits as a dependent variable and distance, group size,
visitor types, age, income, gender, education and marital status as independent
variables. The findings showed distance, group size, age, income and marital
statues has a significant correlation with the number of visits (p<0.05). The
consumer benefits per person per visit was determined to be $ 76.27 which is
USD 5.49 million (NRS 720,504, 000.00) in total amount. This means the
visitors are ready to pay more what they had paid during their visit to the lake.
This shows that the cost of managing the lake would be economically
beneficial up to USD 5.49 million. In light of these results, this study
advocates that the lake has higher consumer surplus which indicates the
economic value of the lake can be raised through proper tourism infrastructure
development at the lake.

Keywords: Consumer surplus, recreational value, travel cost method, wetland
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Abstract: Assessment of the perception of communities on climate change,
ecosystem services and biodiversity is relevant for designing appropriate
mitigation and adaptation policies. Yet, such comprehensive perception study
continues to be demanding research challenge. The main aim of this report is
to address this knowledge gap through the assessment of the perception of
communities on climate change, biodiversity, use of ecosystem services along
with the documentation of agro biodiversity and policies pertaining to the
climate related disaster risk management of the study site. A total of 90
respondents, 30 each from Jiri municipality, Kalinchowk and Tamakoshi rural-
municipality, were selected through purposive sampling. Responses were
collected through the use of structured questionnaire. Mode was calculated to
find out the perception of the community on climate change, need for
biodiversity conservation and to rank the ecosystem services on basis of its use
value. The ITKs for adaptation, crops under cultivation and livestock raised
were noted down. 33.33% of the total respondents were male and the
remaining 66.67% were female 39% of the respondents had no formal
education while the remaining 61% were literate. 56.7% of the respondents
perceived no change in climate however, all of them perceived a change in
weather pattern in the last 10 yrs. 61.1% of the respondents perceived a need to
conserve biodiversity as an adaptation to the changing climate while 39.9%
perceived no need for biodiversity conservation. The ranking of the ecosystem
services depicted highest dependency on the ecosystem for food and climate
regulation (1st) followed by water regulation services (2nd) and maintenance
of biodiversity (3rd). ITKs practiced by the respondents as a response to the
changing climate included changing the sowing time, use of local varieties to
combat fluctuation in production, use of FYM, bio pesticide, hand weeding,
saving of seeds themselves, use of hybrid varieties for increased production
and proper drying of grains before storage. Among cereals, maize and finger
millet were found to be cultivated by maximum number of respondents.
Potato, cauliflower, cabbage and broad leaf mustard were found to be in
greater abundance as compared to other vegetables. Livestock reared by a high
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number of respondents was goat followed by poultry. The documentation of
policies revealed that climate related disaster risk management was addressed
in the policies of all the three municipality/ rural municipality. However, the
inclusion of ITKs in the policies pertaining to the adaptation was found to be
absent in the study area.

Keywords: Biodiversity, ecosystem services, ITK, perception, policies




Ecotourism at Kupinde Lake: Environmental and Socio-Economic

Perspective
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Abstract: This study was conducted to understand various dimensions of
ecotourism at Kupinde Lake, Salyan district. Intensive survey was made along
the catchment area of the lake to document socio-economic and environmental
aspects linking with the Kupinde Lake. Socio-economic information were
collected through interview (household as well as key informants interview
(K1), while the environmental issues such as construction activities, landslide,
soil erosion etc. were documented through direct survey. Field study was held
during 9 - 14 October 2023. The Kupinde catchment zone is mainly occupied
by ward no. 8 of Bangadhkupinde Municipality. Jogi community (60.31%)
were dominant followed by Magar (17.49%). The tourists recorded in the lake
area were 34 %, mostely locals. Religious visitors were dominant during the
November, February and May. Boating, hotel services, fruit selling, worship
material selling are the major income generative activities around the lake.
Mostely males are involved in tourism activities around Kupinde Lake. The
local government is more benefited annually due to bidding contract for
boating and ticketing. The six landslides point and three sedimentation points
are recorded around the Kupinde Lake which are the main conservation
concern.

Keywords: Conservation, ecotourism, environmental issues, socio-economic
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Perception of Local People of Lapilang Dolakha towards Biodiversity,
Ecosystem Services and their Impacts to Reduce Climate Vulnerability
Sankalpa Neupane* and Subodh Khanal
Lamjung Campus, Institute of Agriculture and Animal Science, Tribhuvan University, Lamjung
“Corresponding email: sankalpaneupaneofficial@gmail.com
Abstract: Planning ecosystem-based adaptation can be made easier by having
a better understanding of how people perceive the biodiversity and nature
around them. People are more inclined to support judgments made concerning
their environment when they recognize their fundamental values. Thus, we
intended to understand the perception of the community towards biodiversity
and ecosystem services and their impacts on reducing climate vulnerability.
Since Lapland of Dolakha is highly prone to landslides, incorporating
ecosystem-based adaptation might help locals towards climate disasters. A
cross-sectional survey design was used, where 80 households were surveyed
with a close-ended questionnaire, one focus group discussion and a key
informant survey. Participatory rural appraisal tools such as social mapping
and transact walk were used. The data obtained were quantitatively and
qualitatively analyzed. A composite Likert scale was used to determine the
overall proclivity of respondents to ecosystem awareness, which was used in
multiple regression modeling. Local people had a positive understanding of
biodiversity and ecosystem services. Majority of people identified ecosystem's
firewood services, followed by pollination services. Literate aged and marginal
locals had better understanding of biodiversity and ecosystem services than
illiterate, young and promoted ones at the site. Local people believed that
incorporating benefits obtained from biodiversity and ecosystem would reduce
climate-related hazards. Local people perceive that afforestation and
reforestation might control landslide intensity. Improved terrace farming,
improvement of pastures, pond improvement, rearing of honeybees, etc. have
been practiced by the local people as ecosystem-based adaptations. This study
could aid policymakers in developing and implementing bottom-up and top-
down ecosystem-based adaptation monitoring programs to reduce climate

vulnerability.

Keywords: Climate change, cross-sectional survey, ecosystem-based
adaptation, multiple regression modeling
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Interactive Study of Adaptive Features of Microbiota from Biofertilizers
and Polluted Water

Babita Bastola, Namarata Maharjan, Rita Sapkota, Sapana Bajgain and Gorkha Raj Giri*
Kantipur Valley College, Biotechnology Department, Purbanchaal University, Kumaripati,
Lalitpur
Corresponding email: btech.rita.sapkota03@gmail.com
Abstract: Quality of water has received considerable attention. Various
chemical and biological techniques are available for restoration of quality of
water but an emergence of an amazing technology known as effective
microorganism (EM) technology is gaining popularity which is a multiculture
of aerobic and anaerobic beneficial microorganisms. The EM technology uses
microorganism that occurs naturally and are able to revive in polluted water.
Application of effective microorganism activated solution (EMAS), has been
experimental in different rivers of Malaysia, Egypt, and Japan depending on
the scale, location, physical and geological conditions with the principal
objective of restoration of water quality. Water samples were collected from
different rivers of Lalitpur, Bhaktapur and Kathmandu and performed serial
dilution and plating following spread techniques on a minimal media from
which we have isolated 37 different strains and performed gram staining with
the aim of distinguish gram positive or gram-negative bacteria, 32
microorganisms were gram positive while 5 were gram negative. As we have
performed biochemical test (oxidase, catalase, sulphide, indole motility, TSA,
Citrate) to differentiate species. Out of 37 strains, only one showed oxidase
positive while remaining showed negative test. In case of catalase test all 37
strains were positive. MR/VP test were found to be 18 strains MR positive and
19 strains negative. 17 strains were VP positive 20 strains VP negative. 2
strains were sulphide positive, 3 strains were indole test positive, and 19
strains were motility test positive. While performing TSA 28 strains were
found to be negative and in citrate test 16 strains were found to be positive and
21 were negative. However, we have also differentiated effective
microorganism and pathogen from those isolated colonies and compatibility,
Inhibition, antagonistic test and mutualistic test were done controlling the soil
micro flora to enhance the predominance of beneficial and effective
microorganisms can help to improve and maintain the soil chemical and
physical properties. In this research effective microbes broth was used to grow
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a plant and this showed the effectiveness of strains as the plants treated with
microorganisms shows the better result.

Based on the results that effective microorganisms we made mud ball using the
broth after 7days of fermentation. The activated EM suspension (EMAS) could
be a blend of molasses (sugar cane) and EM in non-chlorinated water or rice
wash water (which gives the minerals for the duplication of the
microorganisms). The product was kept in a warm place of 20 to 35 °C.
Fermentation process occurs after the second day and EMAS is ready for use
in 7-10 days of incubation. At this point of time, the suspension has a pH
between 3.5 - 4.0, releases a pleasant sweet — sour smell, appears yellowish
brown in color, and utilized within two weeks. Result clearly demonstrated the
effectiveness of this technique for restoration of water quality. Also, the EM
treated water, untreated water and fresh water were taken and used for
coriander plant germination and growth and found the highest number of
plants germinated on jar with EM treated water. Selected EM broth was used
on African violet plant and the length of leaves were measured for comparison
with the plants treated with control broth. Again, the result was found to be
positive with longer length of leaves on plant treated with effective
microorganism's broth.

Keywords: African violet, Effective microorganisms (EM), EMAS, inhibition,
restoration




Flood Hazard Mapping and Analysis Using Hydrodynamic Model HEC-
RAS in Bharatpur Metropolitan City, Chitwan
Suzata Karki*, Bipin Dulal and Praveen Kumar Regmi
School of Environment Science and Management (SCHEMS) /Environment Science and
Management, Pokhara University, Balkumari, Kathmandu
“Corresponding email: karki.suz@gmail.com

Abstract: Flood is the most common natural disaster in Nepal. The fragile
geology of Nepal is one of the main contributing factors of such disaster.
Heavy monsoon rainfall makes it prone to flooding in both hilly and Terai
region of Nepal. This study was carried out in Bharatpur Metropolitan City
which is located within the southern-central region of Nepal, within the
confines of the Chitwan district, adjacent to the left bank of the snow-fed
Narayani River encompassing an expanse of 418.8 km?2. Out of 28 wards of
Bharatpur Metropolitan City, 8 wards namely 3, 4, 16, 17, 18, 26, 27, 28 were
studied in this research and involved systematic process of preparation of 2D
flood plain maps using HEC-RAS and QGIS to assess the flood inundation
area and the flood risk associated with different return period such as 2, 5, 10,
50, 100 years respectively. The HEC-RAS river flow model of the Narayani
River was calibrated against measured water depth for the year 2016. YRP
hazard maps and risk maps were created using QGIS and HEC-RAS models.
The discharges predicted by Gumbel’s distribution were 10212.68 m?s,
11495.5 md/s, 12726.02 m%/s, and 14318.8 m%/s, 15512.36 m®s for the 5, 10,
20, 50, 100 YRPs, respectively. Within the context of spatial impact analysis,
Ward 28 emerges as a focal point, consistently reflecting substantial
repercussions of the identified phenomenon across diverse return periods. In
the 10-year return period (10YRP), the ward experiences impact, covering
9.61 km2 and constituting 75.64% of its total area. This heightened impact
persists into the 50-year return period (50YRP), with an extent of 10.23 km?,
representing a substantial 80.48% of Ward 28's total area. Even in the 100-year
return period (L00YRP), the impact remains remarkably high at 10.56 km?,
covering an impressive 83.11% of the ward's total area. In contrast, Ward 16
exhibits the lowest impact, particularly evident in the 100-year return period
(100YRP). Regarding the existing and possible approaches for flood
management in the study area, the study suggested construction of check
dams, dykes, bioengineering technique, and dry wall construction on the flood
prone areas.

Keywords: Flood inundation, flood management, flood risk, HEC-RAS, return

period
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Bte T foiieeah! STOHT A5 RIgSTah] SIciTESIe T SRIgEHT ST GETewat ST
TINTHT B | BHIE TRTH U TS1fies 7l ST=A1 BT, < T Hieart as &
(@FeaAR), e, Toreft, adeer T e el s (SSayw) T =, s\lﬁi AT T
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AT AT FHT TUHT S@HT | Heh, TE T HIGIHT IcATE T THTA Hereh! foishieii=r 3=
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THTGEE A T e STITSUHT S ST STHATEEeh! ST TRET | STeRa
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Hetauda Campus, Institute of Forestry, Tribhuvan University, Hetauda

* S0 nishasimkhada06@gmail.com
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SETIT TREHT A STTE-A PR TRATiersrt aer =, 4 A1 Tiwest Rri | ffe iy a9
SUTCAHT EEehT ISTfde®eh! Feiiehl AT 8lo.¢x T MeATwR wie formar @id A1
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JUTTATHT TTeishT T HTaieh! TEd YUSK Hleh ITel| SEd HIelh! STk Hra
FRT: FAHRT AT H1 FHTHRTTaTAT (36.%% (TT/2FeT) T S sHT=mT (3U.6¢ T
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TATaT I HY ffewshooar 9 faewemomT ((63.4¢ el / FFeX) a1 uTgwar o,
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IRGURT B | T = TAIT (One way ANOVA ) farsgwor et farfir=y &% = gomeft (p-0.05)
T IEIERT STk ST o FEweqUl (HdT THUhT SETUh! © | T8 LI i iy
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T el i o Julefiel T STATeRoT YR TReT ST&d HICIR! I G,
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AT Y, faedT TR, fedl-weRrdTer, ol wEd T ISaied bl TR 19T |
O TSRt Y STeTe v =X i O | corefes iy fafesshesr, ammart
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9T T VGG 16 T ResNet STfoheererteh ST T ATkt TR fearTert AATT weh Téten
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T Confusion Matrix 3T ST U TRET| STEIEFeh ST =FAH SATTASIH BTHHT
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*Haub School of Environment and Natural Resources, University of Wyoming, Laramie, 82072 WY,
USA
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$09: clickajaya@gmail.com, jkoprows@uwyo.edu

FRTST: AT SferT et ariReh Yonefiet S s e | forie: A
Tfcferteret mat T TraTedHT sTereRT e T fiment wimifersh farawerT SeceHT e ST |
ST TNERT SIOTR! S=ITq) T Siforeh ferera T T 76 qieh! ATH-ATeEc ST B
T STEFhT STECITHT STy THEcl o el 3T e Wl TorsermT SerearefiesmT &omr
TEHT BTCTERT ST ST QREe | I8 ST T fepest qorm awrst=g Eieeor fovmrer
T R02¢ TR0 HI TIEhH! UM STH TATUT THAT STTURAT SToeT for=uT TRehT TIEER!
.10 0w, forge® dgsher T STerd Ty TRt HIuTet STerehl STEeSHT shed! ST uTes
! TorsRrmT e STer T | F9e SR E 2040, Rolvo T R0 0 HT FetATY TRAGHHT
§§ T WIS AT 7MY IRESTE®AT (Shared Socioeconomic Pathways, 245 and
585) ST STEETHT U4 THTGE®eh! 2uor TTRusht frT | yy giEsmr diqae asar
STEThT SITEERITHT 6T T GRI-S 3T U Y TREIRTHT T R 04 0 HT HTA SITEehH! STAee TGS
Tl TRGYIEEHT ToReTia SITHET BTeteh! T I { Efeid &oew 9T amfed o™ g
AR, St STe HREuTeRT AT o SKdtew st T aRgms) STt rTedteRT @i
JUTCTHT ST HTETOT 7T BT Ie fored X o1 TTHT, SITeIh! SITETees e (e 3T
T FHRSEEh! TATIHT, T (cTeh AT T AT AT FeTsH Tifafies i,
TRl 39 fReRR fr=r, T aTe e greet Hifdesar gfem e A eeent

& TR T S |

)
)



mailto:clickajaya@gmail.com
mailto:jkoprows@uwyo.edu

AUTTh! FreTalIeh! TETSRT Tof TE&HT HTEteh! 770 T fameht
AT

T TSI HEsi *, T SETE AT, T HefTsT TS A, 5 T61E graee, 4t ferdrer’
* gt S S ferm, T e wfafr sterm s, Brya frafemmer, srewre, T
fer b, STt fergT e wiferfer s Wi, geerew, Afaaq
*$8Q: sanu.maharjan@tre.tu.edu.np

HRTST: ST AIAUSTHIT HTelFoh] U 1ohLoT T WUl STy iEies =1ehtor T
TEEU YT TTES | FHTHT STUTNG SHTEHR E9HT, Fc FHle SI3HUES TW
SEfIUg T AT WOSROT TR STetaly e ST HT Hed e | 3Tehidth, IHT HIeieh
AT EH Fle SRS IcASHel  AGHISTATT e HTGHSRHRT TiHATT
e R W 50 | erEieh! TRTSRed MY &eR! It Wied TR e T
HISIETE § hTel ScaSIeh! T =TT T Uk ST TTUeh! fora | SEh! SHafive THeeTs
uemfeen FeftRter ST M A9 TRt R o9 wreient Sifes wee arseed faftgm
Trertor TiEeRT fora T ATCTEE g e STESTaHTSS Scas 'Falsl =R fafer ZRT JT9
TTREEhT o | ATSieR! YEmSHiaT hreien! fargwor T FAieH- g e e e iR
o | W@Wﬁm@ﬁ@ﬁ(Quercus semecarpifolia)aﬁwaﬁla?w{m
TS STSITFATTES IcESA G Ioal Toh! US| HISThT ST ATISRH T ITHTeh! HTATS HIEsE
e STFHTTE IS g & g WUHT T | Tl ST ol Ikl SEEEHT qT
HIETHT Tehl ek FhTeieh! Hfd T el ST3AFUTEE st X HA TRl | aarel Egent o
e HeHraRT AT 375 FEaqu! el SRES | 37: ST TRE =10 T ATaTerofie
FTHTHT AT At FTEEh! HET SAIF D |

T TTEEE: F1o SIEIAUZS I8, HISIH! ATTHT, HIZ I 07
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AT FHITAET SqATET TAEEHT TR TaehTe SUTTet saaee T ¥
FAATY TREAT FTRATRT [TheTeE
gt frsrer T qpfeett R

Faculty of Environmental Management, Prince of Songkla University, Hat Yai 90110, Thailand
*$0e: sushilarijal2001 @gmail.com

FRTIT; T8 ST T IR R ST T HHETEHT STeay giad-el TIeh! 3T T
TTEehT =10 T ATHETRIh Seh! AT freh T TUTefiT STTeTia STgeher Wi Taeea!
e T forsgor T SRITH THeh B | JEeHT AT uTerehl Tl qursHT STafeerd gt fofearmeht
ST WTHETRI STs STEAIT ThISsh! FIHT BAIE THT AHETH bl THIGRRIT,
I, ATl HTATTSTR HeRT, T&TAT L SHaree T &FHATeh! TSI U B | |t
FThT TR THTEHRIAT T ST ST T & $]%8& T R0 Sfieehl YSWINTR
AEfid HEEITATS TeATGH- AT (SETeH) HTUhd T THUHT T | v raTrren
ST QETTERT ST T ot et faferent SRRt TR aet e 7 wniefeerfershier amesant
ATl Harieh UG T 9T I ST T 3T(eIe T AT STl SR T
Te3ueIeY qeATge T AT fifer o FrsiTeR! stem T oo Titwsnt forlt | 7@ sveaet
HTRTI o SHee T TR ReerfcrehTa SuTTedTaT SATETI STeherTehl S vHT aeraTyul T
AT T TS TETTCH B | qITANTH TEATGHH! JoTHE ST TaT & 43%E T
R0 R, SfTIoh! THIHT TR ST Ieh! SHEETIA o &, TTHTsh! ST, Hid HaTeh!
ETRCTHT STl g, STl © A HIST T JZATRT &1 TATIAT AR & A Bl
IRTHT T | T AT A & 9%, Y, TFTETE H §.43 TFTHT HITHT WU T | I &
3%0.%E THIATE TeT 304, Ly TFETHT HicTUsh! © | Tt ST & (dTel TIATTeT &35T)
0.¢ ¢ THRE TN Flg WX b 0¥ TFTAT HITUH! B | I ST ST G e AT HaTeh! 311
TCATHhT STIET TaT h1S ATSUEIE TTH G STa i 3T %,¢ 00 TR ST ekt
REws ¥ TS0 T AgTETE WA G STEd AT 3T 2,38l STHEH ST Wbl B | o T
HiEap{cieh HaTeh! STET AT T W £¢,¢ 0 3 AR ST Roh! © | FHIHT Bal HIHRTIH
TS THTAh T A1 HTEFh! &0 T Haed TR § WA SThifaL THTERRT Get
STty o Tt urfefterforshier sToTTeftaT STTenfia Sretamy STshereRt STiaTs s fagtaent
B | AR et 9, ST a1 TeRT |Iq HTEh! SIS SeeeTo T S

AT, ATHTISE T AT ATATETATERUMHT Heweqol Sfieh Wil SRaws | Torersra]

AT TehIuhT 3 Hogefid AW STaar] IRadeRl 3TER =R T
D DN A+l N
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e Reerfereh =T STOTTHHT STETIT STTReTeRT AT TETTIe, o T3eT Hew Ul ATe T e
HEATHT FIHT T e FUeh! I8 T TR TS |

\g@- &% oa ) ’ EER) ad




Y- ATeTeRt THS TTed Fgreeta sl T seifaeent
g TATaTg HagAvierar
S T, TR TG A1 T TS 715
‘e foT e forvm, Brpat forarforrmer, Hifdoe swewret, Ao

“raeror foT T, wren sgt e, Prge fraformer, afedg, T
g regmiarjunl76@gmail.com

FRTYT: T@H! qhg Fia1 TTATgAT fofiewent Sfafsrm sTerm T 9&1 Jsheweh! fasgau
T AT T | TUTCHT WUHT JaTelsh STEAAEE T Jaan ¥ fenreft ameear Himsd
TEoh UTEw W WET-URTE! SIHT IR HTS HUGh! UTSws| I STEIC JuTeieh! Hed—TgTe! &t
&7 =Ioh FepsoooTaEar-ell e STgaeTeh! SIS TR 7T Hed T | Gauiem Trereh!
TyE qfte ﬁ'%thlTIT WWW‘T{WE@HW Abis spectabilis T Tsuga
dumosaﬁ@Wﬁ(ﬁmwwm%Wﬁﬁ
I TRTERT 9T | STereeh! TR I &PTehl ShIOTeIT Sfehi SfcrfTeres g wishhlen
Jg (ATt 3,29y i, Taedl 3,031 fir) AT o 1. x o fit. i1 g3aer wieewaTe wawh
A Y0 EAs (Tree core) T& Hghald et ORI | SFEeeE R (Crossdated core) Eal
AT I Wﬁﬂ{ QR ¢—303¢ T HfeTuant 4bis spectabilis T Y Y AT
&7 <Tsh shicTshH (Tree ring chronology) feorsrma MRl & | &R WH‘[ 29280
g hferaent Tsuga dumosa CAEER] aﬁfmqawwﬁquﬁaﬁ@ | g%aﬁwwrﬁ
YSITE®HT Expressed population signal (EPS) 3T B o.¢Y I EHT 9T 7RI argan
STET Y ST et <I5h TR TR ST Tooh! Hehd TTa® | 3Terd (ead 14 (Mean
radial growth) T TTASITATE forswor Tat Abis spectabilis (2.¢3 Tt gfda) st qermT
Tsuga dumosa (?zxﬁnﬁqﬁiﬁ)meﬁr@aﬁmﬁlgﬁwﬁmmmm
(DBH) 38T & sreen! qTgal | I8eh! faaiia @e® el DBH Jfaet ofiaa tfeae gfg v
HIH! UTEAT | STAATGRAT T@eh! qhg; forhwor Tat hivrey Teesah! gieg T6-Aad AT
(ATE-H) T ATISHEENT FehRIcHsh FTHT T ISTET GehricHe SIHT T Rl uTgaT | el
T ST FETER] SHTHTTE I TEEeh! ITGHT GHA SATLAGTS Te- TTh! TeAHH GeATdT
T | A ST AN HIOER Sl ST ST AT T A Heeo
AT hEE k! [kt feRTCTeh! B | STTTHT STEEEHT 31T ST TSTieeas
T HHET TR I &1 TR TG T SietaTy Tiaden! JrTer TTaeean 378
foreqa wwmT wiarsaft 7 wed e |

T&T JIsq8® ‘Z\Efﬂﬂ?ﬁl\? J& sk, J& sk hIcishH, Abis spectabilis, Tsuga dumosa
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TS AT JEIET TFrefieTarehl THTe

e foraforrer, a7 o steamem weerm, Trew R, Tred
L bhattaraibadri28@gmail.com

FRTT: T GiEdae Sfosh IERITEEAT O STERETs died T wedi gaian
TfeRfieTh! e Tl B STedTy] aiee Tt SReH &mT sTafked Sfasw
ferferera T ferreamot shrely <rohHT HEwqol TTE U, AT - HTe Afs=fdens qe1se 3w
SesaTs HeaTed T T Yeidi &meh! aedfd aTefaehid Someiers Srer q=ams
TAES| A ATEEMNS ~UTcTeh! AT el UeaTae STcIhTeh! SAL-TIaH SHTTHT
iy aeieEh! JarwEr 313 FHHRor, JaET &HmT Hled A1, T Hle ATl AT
TG IURIEER! Tfea T, RIS, &1 qLATSH HeohaH, TE-Had Haaf, T
SIS TATGH fII0T 37T, FeTie, [EAhes, HISIHes, Ndes T TaesH T
TG B | JET I3R! HERUMT LISA (Local Indicator of Spatial Association)
STereRIftere fafer s i witeent forn, wifewrse afven wmraferesht yomT W weTa
AT HeheT foIe) Tkl ST WdE HTeh! h1ei IO T oY, THTe ATHeRT AT
ST SURIEEeR! T T SUrreseh! STISieh! JemTe MU | R T
FEAET ITTE T TR TEohT TN, STaT £]% 3 T 3716 3913 3]4E.R3 + 2¢.&% fiey,
2008 T 334.¢ 3 + 219.3¢ T, 2093 AT 3R82.%R + 9¢.30 T, TR0R3 AT 3%E2.%8%
+ 9¢. 30 et went ORI, o e TTRuen STafRmT ¥ L fieten! gitEd el urgar |
LTI ST 3o FUHT STERMT NDVI AT a1fieh 0,008 fiesht gar e st
FTETCroh] TR QT SACHT FUR WU Hohd 110 | AT, &Rl 15 SQe STHTh!
HAE TTFRT ShTa hHST: Teh! SRIAT, ST 3o 0-3¢ 0o THaTent SaTsaT Talfers ¥¢.33
T T T 2R T fRRIT T 3R 0 0-% 0 0 0 fHIETeRT SETEHT = ahTai ¥o.4 R ¥ 7T ifer
T Teoh! o | SIfETehT T s1ge STTaT SITHHeRT He HIThT hia Shiel &10.C% il i
THeX Bree! WTEAl| I TAEATOAT T a7 Gre fRamehalTie® hiei QITveR! ATl HereaT
SWTIHRT 3T Teohl UTEAl, STeleh Tieh STTE-U T SITTH qT HREH SSITieseh!
AT AW FH TAFTHR] SRGAT| FTel ATIRATS TFH SIS hlaehl  ATIH
AT AT AT STTCTHT el Teheh! Ted TeATgaH THITes |

T ITeEEE . TAdT TNEH, ASHTeTg( NDVI), [T (LISA), T8 (Landsat)
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AUTETeRT T [TeeTeht ST T TSUTTTeRTeR! -SU=T T H-SATeR0T
ELCCERE CIELIC]

el et T AT HES
* fonge feraforerTera, o Forser SEerT, o oI STehfde A1 seeeTo foremerr
G, FHISATS
S aahanagaulee6@gmail.com

FRTIT: F[-IRANT T - HATE0T TREAR! SThATATS 3] Hewa ol © fobrvie aeret fommt sfforprer
T T ok HIeEeh! SHaeTI Ewaf=eT G Hofa THet AT SHATER Ja 76 | Y-3TIT T
- ST e STEI T GeTl TETEEHT shi-Sd © T el foredTeh! THTeT bt
BT ¥ ST EdET FrEfad s T Swd Te | a9 ST g
TSreQITent S17e] W TISUTieTeRT T shiesd T1e, fete dfare wfarfer T formswe s il o
IFANT IREdent TEIAT TR D | qeieh [IeSHurent ST 3T g9eaaT T niwsn forn
qTfer aREddh HTHEEeh! & O TS AR | 3R ! SAafemT Sig Wt
TRSICTehTeT TR &5ehT 90,2 % T STl BIae&eh! UR. %% THITEH B | SEIETH & oo
gfreTaet SR Ukt B, STEet FA & TSI Hiaesen! saTaeh &fdeTs el Tes | T
R0%R FEER! YIUANT T Y0 TRaciehl AT TRUSHT YaigHTel 9, FRRT & TSel
HITEEH FHAT: 2.3%¥%, 0.43%, T 3.82% o7 FRIEE T TG T | THIEH & Fovar
AT fegh! AT T STU&T TRUHT B, A 3%.%% o 1 g1 ITIAM THTH S | =i
ST st Ihg TS AITeEh! FHleT TH TAATE G0 TTES fof ATFHEE STat Gideeeh!
Aok SRS T TS T Sel GIaesehl STc(tsh IUFNTe &rehi qTiiefeeh deameears
HE TARS THA HI: HIHeER! FeAHT S TASS | 19, I, SEEE, TSI
Gaeeeh! TREdsTTenT ST SHT a1 fTgTTen! @ TTE B | STeT Baeeh el STt
fafir arees e w9 | i ASFTRREEaTs 79 vt e fa T vraert
ifere T T Tl ARt |1 SRS AISIHTHT qTiEfeh SOTefHT STeTiE STk
TS THTIEd T TR TS |

& I ST V-3, e wfee
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HTGHTESIRT TMIeRUT aTert Teft farfererar

T TSTUSH, B S T wsmfor srater
TCSTIE TR dhetsl, Bryad foraforaner, afwagae, Hiewrer
*+$He: rajbhandariprakritie@gmail.com

FRTIT: Tefieect TTehfdeh e 1M TG Hewequl Y{HeRT TedeH | HIaHT T 371 ST
FFHEEC TElEEdh! STAeHUAT T foRorets T Tee | vafiesel T T Hfar
SATATIOTRY ShTTeh Aere® A & UiadTeears et gfafsrar fims st srgemam 7 wedt &
fofRre forfemTent STTERAT &7 ETHAED | AT ST, Tl HIBHTS! SUCHHIHT Tooh! M0t
o &7 uTgH vefiehr fafererdmenT ard smEafa T afiewsieehl graeeeh @ist T Seyad
TITCEhT ForRIT | STERTErT ST Tel HefeqoTess, SISl T T AT 32 Fe1 Wi forges o T
formg Trorn ferfer et T wrTE TRwsn! R | 3t forgew et 0o fieTh! weshaT
Frrertor rftwert forg | wTekol SET 2% URER, o718 TS T UR TSR STHAT Y B R F2T
vefew wfeusht fg | oft wed 32 St it € STTet g diemar T S g | 9w B St
Teff TRt weruET SfeTeRt R o 9 ST StrermET Sfeuent R | w@en herae,
AT MRS, ST Wbl TeRnTRiEeR gfl, S RmEr T ot genntew geft
TfereTaTeT UehaTTa T grarfeerd STHETeRT ®9HT {19 TRUsh! T | fofaae faremes eft
forfereram T arereer sl TS S T ST TR B | AT 3§ e vafe
AT T faforerarita 3 af wewl qeargehia e et | ey, e vt e
vefteht STl ferfererdt 3= <Rausht o | S for farforerr eamesnet i AT wieat
SITEr HiewT qafiehl So fafaear @ (Ta-0.84Y) | THETAT FETgEe qi = E
THEAT THIAT 2T ST 300 J@ITH S | I8 TRAAT qafieh! fafarear et g4
FeaferhT g e TR urgTeR! T | qenf, gafieRr fafererar smer afeamn v www
HATEE STEAR Jlg WIh! UTSUHT PRI | J STEFT F&fiehl fafererd SReomT smedfen!
TETEETS IR TS e Ul STagIYes Ja Wl S |

& ye3Ee: e, I, A, fafagar, aedia
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Forfererar T fomreRt srvTeRt weateRa

i st © et foror o120
T T Teare wee, e wmeew, Brya fa foremer, e, Jure
0 olidipak8@gmail.com
RIS A forsi e et ferfreament st e TeEt deeE afee T,
T SHTERT ST T STETI T, TG ST SEd T ISTTceeh! Sefur T arae
T WUl B | S et (e dedt) AT sieforamht I, ST T foefewnt
T, FTHTISE T 3114 Heweeh! Gra T AT e feh SOTTeHeHd HTRT g5 | A1 ST
FlUS TA-FAM, TR SR et fafererar T faefieseh! STdta-a=edta St
AT T TN T | Fefeh! HeaTgah AHaTTIe o9 Hid Heaior ARTeR 083
SRR TR U o | S, dieies T IecdIed foral) ol ATy shAen: 4o T Y., oo
at oY, T Y T ot R MATHR TS THee® TATHT THUSHT ORI | Rt |18 o &fehl Toh
AT AT T T SafieRl Jenforee IR Rwel R | foraTeEshr wuAT-aRwfa
FEATSISTROT T TS TATRFEE TITRAT Sl THEEET el TR T
TR | 3TeRT &EETE Yo URERERT &4 ST SHEUfde® (ohe U R, Same 3%
(83%) T TSI, 84 (33%) L, & (2¥%) SIS T R (3%) o0 Fsinf frg | aeafa
TSlTfae®eh! dadv<l e H&IT YNGR Moraceae 4o, T FTFIF{TS‘ PEDIRS Asterceae,
Fabaceae, T Euphrbaceae TRaRetts Sfdffiree ¢ gedernT ¥ SsTfasht ameafaes foe | o7
7T, BT Pinaceae TRERERT Pinus roxburghii (T Tea) ol G T ATHT STTHTHT
ISITIEETEd Tav=aT Bc\?ﬁ IVI(Important Value Index) I A 23%.%¢ el WS o
WW, ETURIGH (Murraya koeinigii) aﬁaésmagﬁ IVI A &.0% Tt |
ol AT TR eI e® e, 34 SefTiaes [UCN Foree SofiT Jeargand wusht &9
Saifer 3¢ TSTTee® HavweT A femarent Joftar, ¢ SSTfd TaudT T ¢ SSiTfd ST STHEHT
gefied I | @ 39 SSTfdeseh! Tul-aedtd SNTe T8t SAferelientor Thust 31
ST ARIHIT fokaTes PRgE-ewTsTe fashr et O ST Tieet | o SreermaTs
FIU ATeT &rmrent Sforeh forfererdm Heator T e T STTETT qeaTgshen! THT AR T
Hiehs | Fe aret & Siforsk fafererarer wivget o, o et Sifoss fafererarent oo srpry
T Farfre i T T 9 &I5HT o9 STTERUT O T | et &l qTireerfashia
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SOTTe! Eeetor T fefisT o Srate- g, Fitee aret e afif, ga-fefinm a1
FHrIter et art-aa e e s |




@t Riedren! Tt siweiis= aaeafaen fafrear

e arferemTd T gatg @
e feratoreer, F1Y qum wypurer e viiem, A wane | e
$0: subodh.agroecology@gmail.com

FRIT, TS U TETEY X 2, ALt IaATSATHR Sefy 707 et e feraht forfereran | o/
HETITHT TG I3 SHTTET 07 T STl [fererdT ST T J=Tgeh! Sia T forfererar
offer o Ty B R B TR ] 81 | A st T 2033 T A feweRt MRt
TISAITART-¢ @A T oRlT | STereenT ST St Jagee §,000 afd 3,300
THETERThT IATSHT Tt ¥ ¢ TEE TR TN T Y AT ¥, 1S T SISteiesh!
AT, 1Y B! IATGAT FEEER! TR A TR o | R, e, e,
AT &5, Hewe 7o Fashieh (IVI), TTH- o gerehish T farferera grerenish w1 et
T | ST TICTHT ST %ol SRTeRT £33 WSITTeh SITSSEl T L& ST UNarEfed UE
G’%ﬁ'ﬁ, R0 ATEEE T Yo I TG TSIt 433 TSI Hell Tkt T | GY (Quercus
semecarpifolia) I HET T Hc\d*ich IVI 3==dH (&R.?) RIERIRCE] ‘:Ifrﬁ (Tinospora
sinensis), Toed (Rumex nepalensis), TS (Plantago asiatica subsp. Erosa),
agwﬂﬁ (Cissampelos pareira), El—vfflg"ﬁl?ﬁ (Asparagus filicinus) ereaT Y (0.R) IVI
Tt | T fer ferferera grerehieh SISt aftweftar foreareseh AT Swerad (3.63) gl
TS (.98) THE (.3%) Tl AATHT HEAH T3 | Fovoe fforerat geehieh el (0.0¢) T
FGHT (0.0%) WAT SISILHI (0,08 ) TART U PRIT | WUI-foreeh Ariferet wlieaor, sméeie
TTETT T Fhet-ATT T (o W TRTaT0T STSU e RIETUreh! AT SoelTer THush! o | et
afefer et ST T S TS Segt SHTEET ScorgHt T o aig et
ST T & SSTE® ohl JeATHIT o TR [TaT e | et Sftwefr aeedfer seiiaes, et
T TEIEEE IATTHT ToHRICHE FIHT HFII-2I TTgal Sefeh TEese] IATgT H T
AT | fegee e forsdwor (DCA ) 1 HRISTe Uoe ¢ ET Ushad fera gioreag
(0.6%3) ST Tl Tafeelt TGN DCA TFEE! SHHRT: et ST STl ¥.04 % T 3.8
% SATEAT TEhT TORIT | ISATfcrehT HTEMT 9 STTSETE STei@- 1 EHT T 9UehT fored |




TRt Tl TRUTTeRTaT AT A e SaAT Agwgut ST
ATTRE SR Edeteht waTas [ehuT
ST S AR TS T

"o T e W, e weew, Brya fraferaner, drea
S poojapokharel666@gmail.com

FIRTST: T ST Tt TSt Saen! ok el © | JuTerehr SR reior et ard
qfy T TR AT TTfies Sides! TIHT JHhT TN TR | qefy, &t I T fis-

IAEITIEE AR SRRl © | el IEAT Aforeh Gide®eh! SEdTeS ol T4 3Tcd=d T

B | T EAHT I ST T T IeTd T TIHT Yot el T ST
TERATT ST -3 Tweft Freht ard Sreran ettt it TRTfetsnmT et arTeaTeht
g ST T ToRIT | AT STeeeT R TRTTorenTaht 12T ¢, 4, & T o AT FoaTerd e
Tor | ff SreTe® ST STt BH1e TRUET I | SITefier—afteefter=r o wideea! fefd,
foraeer, wfg T SRITTERe SR SRANaR a0 (n= ¢ ol), T FeTardl Hoiaror
(n=34), TSI 8 BTRA (n=Y), reifirRar SIfieRoreRt AT TS FHRINTET (village
workshop)(n=34) T QT THATSHA qAT & Hagaur fafergrr Tigent for | Terir somr
Tg STET SRATAeRT et § 3¢ T T & ¢ SHTEEeR! SSATi SEaTaIsiiahtol T o |
WWWWWWW@WW | %R'Ig?ﬁ(Swertia
chiraita), @A (Paris pollyphylla), RS (Centella asiatica), iGRIGH (Artemisia
dubia) T §c_'ﬁ— SArEar (Astilbe rivularis) GeV=T TTATHRATHT ThT UTe JSlTide® T |
ATtieh SRR ST e Sifoh |ident AMTEH £.%6% PRI S e ATEH (o.
EU%) WaT SR PRI | TR FT ERE0EHT AT F Ted AWTH! T forrd ueh awre
Siwefis=r Sifosk |ideeh! Faf af T2e TueR! aTe | a9, T9 STETH TR 1 T
TS Sfoieh; Hdeeh! SEUIATS NTITHeRATHT T G3Te U 3 |

T I S Alqes, TOHRET T, T TR
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Tselead fSATaeh TTRATIARTHT TRERTS O ASTaReh! SUCTSdTHT
FATTT TS TR TETHTTNHT TATHT THATThT GIEhHTUT

e e e e « o R
“Shester fergrrr e wirfer e, mrer-afem feraferererar, s, g@a
“fSger g T ST SRR, AT
“$Ae: sabinashahi066@gmail.com

fafi= st TRaTE 9 SeTEREE (NTEPs) AT Fit ot o9 | a6 STge-ael Serar]
il FEdT S YSRGS T STTSHATR TAHT ST Y TR AT He®eh! LRUTATS
T T B | AT TeATSHEE A, 03 AT F&ATae AeT07 T et GeTaTdrTeh!
SFAITATEIT foTgUsh! forT STEmT Tomreeet forTIsh TTRuTfeTshTeh! Hiael JeTes Ut
| e BREeRT ST8 ATREHTS Tl ST R34, SAAaial foTsuehl ol | STEReTe et ¢
TS 99 YeaREEh! ISiae® ferEleer s et s sifteran fiwefla
SRATST (43,8 %) TR W ST (30.33%) T 8 4.193% SSITTde 313, SRqHISeh! =T
T 3 TasmT T e aTEAl | Feme REY WINEEE A deh TOY.C3%
HIEEE Al BTl T 83.33% WiHEeE AT T WOH! FTAIHHT FHHAT
ST I | ST TREeRT RO TEHTS 7 JaTaE®eh! IUAsHaT Hictesh! T e
ATfHEEeh! TET BIAEEHTY fTdTeh! STaweT THa A SREAT | IEshRUl TS I
eraTeEHT el fifarers giafia o v qo afte Tt Steary aftEd weEr T
T ST HAETF S |

T ITeE: AT G, T o U6, Sefdryg aied, T art|
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frameT s seTfoeEwT TaTeT ATfEEEenT R T A TRET
RreetTent srfireRTeHT THUERT Uk TerafamT steaae

e IR T fomT S
‘AT o, Ff-gfatats do ararerefier fasm formT, i qerm oy o sremm deom, e
[ERIEEISE)
o = BIS—e, AT
e nima.achnepal@gmail.com

arryr: Tt 3 arafieeT atd SSiiR! S SdErE S ST S ge
TR B | T HIY IcaTe T FoRaTeeeh! SlifarehTarTs STcaferh AR SIS Har | qufy,
T SIS T TSR JTH T STASEATHT SIAT ST FHH T HUH! SR | T80
HETITHT LT HHATIHT HIHEEEH! GTon T foemer aeafa st gt wror, foeh
T T SFEATOAN FhT HeaTSeh T RRIT | J€eh AT T [Sectshl STeee
TREATARTh! SeT ATSTHT £ ol SRYLIeTTs fensea AT faferehr Arearmee ste-wefa
Termaett fegm | e AfdseEe % Hohd T 9 }]% STETATES I-eeeh! T=aT fiemer
T STIeeaR! Safctal SuctsaameT aitfod g T fiesars Fehmiere &oa 939 |
HETT &I Ufea™ TNGH HTS THE AE TSdes Hed SAAET (Ageratum
adenophora) ¥ o’ & I=Ian IS HUE AN RRN | @Edfs e =
(Ageratum houstonianum) T o.¢ 3 T | AT SATHAVERT UBTS TaAw=T T (¥R.%%)
S T1Teh STEATITRT STHTE TR o s SIH (319.¢ %) STaT ScTeh S1fch ORI | Tetoyeat
&I TRRTHS THTE FY SCATCAHT FHT (¥3.¢%%) T | Eufes 5 BRST 3eqTe T it
TGHTHT TAINT T T (32.86%) T | T ITETAHEN ¥¥% T AT ISIEE AT
UTE ARThT STAT IR TR OTEAT STelfoh 33% o FF TN A AWCRT 1@ | for=en
AefoaTeEad! Fetae FE=T T F SRl TEANT THH! Tghd e ST W&
vt T wHifies sToaTeent SRga | iRy ST (§%.¥%) o TS
HYATAHT THT BTA IWe FU T I | T8 SR =i i T saaeems
ASHTEEATHd  ATRITHETET e fdeeehl ISl STaEATIh  STATHERAT T
HITTHEER! SRS HHd FHTCRT T G Y 16 |

HE&T 9Ieqg®. Ageratina adenophora, R, Sarrare, foremer sedfa s
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T fTeeTeR! @RHET TR-HTY I ST SUTSUATRT ST TATRT
T

IR . ©T. T FelTe Tt
e Feraforerere, Y qem o3y o ST deorm, e F W |, THgE
*$0el: subodh.agroecology@gmail.com

GRTFT: N ST, STHATS AT T-ehTS 9 VTR 93, THa T T HedTuTsh!
AT FeTe FeTfereert Hresmes @t e arfies gde | Jurem s e
SCEAEE B I TETS! W1 TEIEE 7T AIHEeE T ol Fi aqareseh! qrmie
(31T T Wiecreh) SareT warf-ad T Hewqul 1 | iy, StemwTet Hehe, STeeTeh!
ToTTRT T STTeRy TiEehT et TeTa el ST Tl SETCh! | T8 SR
FroEr Srearh! TRET w1y 37 YeEne sTewdr T fHiess! Sucisudr T T
AHETIEEh! IO ST T A T B | HeAIFh forfer ffer sTqa=am weprent ol |
T { Y T RETRETS 65 TR Feret TTFIfers HTthd FemT Heher THus! ot et
T GERTETATIICR! SAaaT, Shesiohd THE Seihel T EIeiTd STaelishTared Jd-wieo
TR T} TR TTRTShT T | SHETRUTTES STT=TehT ST fofehd Eahereh! SET TR forT
4 R version 4.1.3, SPSS version 26 T MS Excel SRITT TR TeaTga forswor Tigent fort
| FETT STTHR Q4.4 % ITETATEE -8 I FSTREhT FEET T ITASHATT TR
U AT A SHTC | THET TlieTorsht GO T8N F5 Haes Raeh! JaTgehT SATETHT
fiwef} T TR 3 Y I IcTeTeEeh! STASUAMT Iei@-1 =T 2RIuahl = |
2§00 e IATZ T, X% ITETATEE 3 ICTTGTEE FES THEhT FHT HEHA VT ¥ 4600
HIeX I WY €RY IHATATEE I ICTETEE TG TR AHHRT 19T | T -3 HATAR
URTE T AT Seeia T HHT T Bi6 T 376 13! SITWRTSH HehelaaT I Ieci@ i
T TSN SATATS, 118 I TSR 1T T AT SOHT T qie= THuh &
| SR TR ST Heha ST TRadeTs -8 a7 SSTaR FHHih! TE
FHTOTHT T T(ATH B |

T TeEEE : TU IS, A Ic1ed, SedTy a3 TR
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TS RNeeTTeRt HiSETATHT Shae 1 3a1g Rrmramit argrfremst
ATt SAETaeh! SERAT ZraT
e dieer T ST wew
FFeafer S fersT T, el R, Brye et we, weht
*$0e: paudelshitala@gmail.com

TRIST: FHIHT TG TIH WU gaT ITAHT T, S0 T, ArsTITe et
TS HfEpITSeRT e AT AT 570 | auaatta fowwar T fafoer Soemy
JUTTeATeRT SHIOT JaTerT fafir=T yerrert arfiffen yoneftes g sroeht e fafaerar
uf IeerEH 71D | I Sifas fafauaie ariftemer aaeafoes uf aded | qenfy,
Tt SRy ScuTarTHT BTH TS TSR | TR, ShiY, AT TR ST e SieeuT et
SITTEE OTH STEL SgSATITIHE B+ | TEERIUT [HeTeT aeufaeeh! e TaenT AT et
AT, AT STET foIamT ST T ST 575 | I TS AuTereh] JeTe! &
T TSI STeetTeht ST TeaTfershTeht & ¢ firetent doett 3amgafe ¢, ¥y fheramrshr
SUTAT IJATGA T & FHTAST TR R | STEet Hie@ et MEaToient T 9 &kt
STRITH=ITET SEdTeh! ST Fr-aels HeaTgeh e TR 9T | | 2033 | TREH
Al STEAITHT FATGE Hoeol fafer STOTSuent forlt | srerant fo 7wy serfirer
FfrhT ST HEAMTTeR! 38,8 ¢4 fietaRa ¢,3¢4 e weiviwaT et vkt wrgdil
FeVRT HITITAT IS SITEEHT SSTTTeh! ST @l ST a1 | 3713 TRETHT o &6 F2T
feremeT gtTferenT SEafd o= ATeRT forT o R STET IR ATTSUeRT ST WESTET iaeht
T | S SSATTcTeh! ST Tl SHRT (i1 TISHIBRT) TR S1-T SeiTiaes sed 3t
T (WRICTA TEAIHIFH) FTeAl T (F1587 TI5eitdn) Sete a1y | At Smfies Sterr
TTTET Ff JATEHT 15T | T Reerfcreh ar TOTTett, 3, STEaTEe, UYTeaTee T 0 I STTehH
JSITfeh! SRS HEIASK T¢ TFf-ed FUehRaTa el aTelfHenal aaedfdeht
STETIH! AT ATIF AR THIes TR T’ 3UqH fafees AT Taht
STETI 7T SINETE §9 |



mailto:paudelshitala@gmail.com

foraTs TRt qoett ATHT S ATSTEERT ATEe faveaes

e < e
STt ST ke ferr, Fnge feraforemera, Hifdqe
“$89: seemakafle501@gmail.com

FIRTIT: T8 IS L 4 T TAHIT HIST AT ST GG FART TR f=rs Fdienr
Tl SHTHT SR HTEST STl S TRl TRt forIsTeseh! STeiE TTeh! B | Jerr T
JTHIE, Q033 mgéwﬁr Garra annandalei (n = ¢3) T Garra gotyla (n= 3 %3) Eﬁ@_cf
R0 TIT ATSTehT eI YITEdaT, fafareran, diafen forsgwor, Tg T oo awere, |9
FRFHEEHT hiegd ORI | HTSTETRT ifcieh TEfe ATIgUeg®ah! Trere T TR JSTfdeh!
T vy feraforreraent SR fasTTen! HIRTeRmT ST TRESHT THATEEET qarT
TieeeRt BRI | Garra annandalei 1 b AT 0 3%, forT | Wlﬁmbmz o.3¢frmIb
HH 3 H=T 7 gl TSR] TohRIcHe TG Jfg S@ITEh! Hehd Ts | |21 HRh
k= 0.40 Garra annandalei 31 AW T k=0 &0 Garra gotyla T AT oY | Tt ST
THT STSETHT TEoh! Hohd T4 | SRt TR Tamies fosydTes weiehrd Qe qroe
T T HATSTERT ST T e TRk AIRUSER sft<oh! {valeel Ui HTeT feteh! ATl THl
TEh! HTG TN | SISt AT 21 oiefored geeret FTeseh Head I sffel ek & o1 &7 Wit
St el SR oRISATHT f=refT Teeht uTgal | QR T Tl Eehet TMHUshT FHAEE siTerehl
T X SIS ShehTedT i f=Tar bl Tea |

T TTeEEE: ATTHRTE 07, UTTeh! eHT s #TsT, Garra ST
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TTETeRT TTERT ITCIhRTSRT ST frmamr smeeet e iaefieratent
S RUEERE RS LIRS ICU R (RIEE T

T STE e+, TRIIT ST TR, e gt e, forie qaret’ T oo diganer”
“arreafer T e faam, fergr e wfaf s, Sy frafaene, fifdg, wemd
‘o T v wed, Brya forgforaerr T Multidisciplinary Expert Panel (MEP), IPBES
¥ STt ot Hre T et form, forgmer o wiferfer vk, Pnga ferarforrera, Hifday, wmeare
¥ qreguIfel T AE-HAE T fohT SIS, T ST, GATER, AT
"0 krishna.77572@iost.tu.edu.np / kpsigdel@gmail.com
@RS ST feh AT HHH ST GorT W3 TR a7 ST §9et qTHict STohehl, Tt s a1
FEATRT AT GO TR GO, HTY, SFeaT & o I T SR T el [HTTers
Torement Ty aftnfyg TR B | TE SYHHERT BT, TUT T STHEAOEE &5
WTHATISToR TR0 STl HEwqul 3{add IS | J8c @I STgfd, St
forfererament wveror T fal wefeoRet el HATe® WA T8 SRR o | FE, At
ACTERATIY ETCIeHT SYHHT TGS TSRl H 1 S, TGN, STeafereh G T Siefarg
ftard-ret FTRoT €SI ferfire STaeht st ferfaa Siftawm ue Tsteet & |

T ST TG STAHIHT BT, FT T AT ATTesah! TEIH or2dwor (Geospatial
Analysis) T Shifem HITghT  (Vulnerability Assessment) TREeR B | AT Ut T
ST ST 8 /¢y 3 R0y wreR Utk T H 038 MG %00 TETR!
TETATIG QTISRH T ANIehl T ST THET | I8 TR STERI T (T, s T &)
ATeTehT IR U FTEITd Hldeeeh! ST, SYFTT T ELETUHT TCFITRTd e THd
IreR i | e aniikerfashier yomeft dem ﬂ?ﬁFﬁ (Payment for Ecosystem Services-
PES)QﬁWWIWW(WetIand Govemance)‘eﬁlﬁﬁ WWIH{
98%3 2R 309¢ TH! TATSHTEH! (50T TaT TG ITIHIERT ATIHH HTETHT 2.8
fg ¢.¢ foft afcieom afy yusr qeares © | %, STHE T EUT STATIR SR
YTTEEhT UART FferfemTeha T STERRIHT 6T ST Sehl &heTHT Jfg WUshT aTea
I T WA ST SherHT TRae STTUeRT SRaET | HalT dTeTshl TR ST HUshT fst
HEIHTOTHT HT0T GGV TG T ATAehT STTSHHOT HHA T TS | 4, FRT ST
T qeATSoheEaR! (Isgu0r Taf SaTarersh! &hel Hehl JARE-s W 3T dIee® &7 T
ST She 9 feer SRaua 3 |
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ThelT ST T SHTEd 3T &o 27 fd {4 i I &Ry WUeh! qeATgh wIgdl | ST
STCTHTE &5FHT WUHT e STEd X ¥¢ o fd 2t 9fer o urga | 31 e oo
AREUEhT et ITIETE FIHT HH B | T ATeTh] SIATET &=eh! &I e T 3%.6 T
SIfT g it oI ST | ATeTh! STl ATHT HSe FHHIOT TTRIqeRT 31=1 4itfcreh qatement
fomforert sherm STfEeRT S gl TTaT 3 T ST &T WUah! U1 | B AT UTee S
¢% T AEEhT STLHT TUEhT TERTHT ¢ % T TS 3NTefiar ®HT, € 0% GHTEhT
FHT T %%, SGh! FHT AT TR U137 | TAT ATE-RTe&ah! 3TTHE STTENR ATeTT arg
FTEAfTEE HEY 3¢ F2T TSI IHEUTTEE FeaT SHHAT, & TT TEaT HHAT T 4o FT FSATfera
T TTE ST IT3E | &9 dTeteh! AT fEerfrshiar Sumeft Sie ek SuTTef! dTet SReforehT
&I T UG S | T qTeTeh! faTTl SAarTa-eh! ST T3 MU HeehRIsTe &7 qrerdT
AR FHT HIST U1 T fefshl forawor TRush! uTsal | THaTe 6 ATHIeTs e
Tt T Siferen et Yarde ST SO AT SRINT RO 9TedT | ST arerent
SATEATITT FHA FT AT ST AT TehIe SalT ThHT STl &t S99 g s |

TET IEEe: AT YOI, SaH qeargsh, [ e, T mrmd IH, famEn
SEEh! iEd




FHETIAT TASTY ARG T HATHAT FVATHEER! HeATS R TUTeTeh!
YEIATET QoTehT S IUWIHT THEHT Ueh SHETIT
T TS o, e gaett T Hshier
o T st e, e e, Brya e, o
“aifere ghfeufery, Tora
"$H: bistsuraj37@gmail.com

FRTIT; STATY, NG AT TTHI0T HHETIRT TAIRT TorRISd: SICTaIasT Taeht 1T 3at
T AU B | TW A B (I TSI STged W) T T (Giefas
STl STEe™ U WHATRE IHEEHT I ITHIRAEEH] STy SIRGH T 3Tk
HifdEEh! @ISl TH B | WA TeargFhes FUiNG HaaveeaThd T I6-39esd
(fecfier) TeaTeares TR STfiTeRa, TERTRTA T T U1 SITRaH HeaTgah Tidaeesare
TRt TR AT ST T T | T6 AT SHTRIHeh! oA g T Gashesls SR
A oo THeh! B | FHT ST FaehTgsh ST 7T Sfaw gasressh! == T qae
TS SIS T3S ST STVATHEE AUHTCHE Q2T L T e ST T oS e
TREHT © | AT Iod Holgfierdr T =T ATHAT SHATR HIOT IR FTedf
SIITTCh STEe U I A1STeh TRISTE T SHERHT I STd Ty S RIH el STl © |
P ATETe 9 STehdieEh] IR SIRGT Fehieh {1,330 T LT WS a7
SR TEEeR! ST SR Fershish 12.% 30 FIhl © | TH HIVTHRT Tge TANTREEHT
39 AAATIH FRGHATE SHISS | ITTHATHT VAT HATAHT TSI T ikl =T
T T T fITEE 9 AR 99 SRNThATeEnT Sod AT SREAT | TEITH
Tt STetaTy) e —IHTHOTHT TR 1= T ST 16 STHeH &l g
T HagierdT &8 T Hifd Fofdrese! Savaehdrens sie foms | ardstie derares sig
a2, 78 STl Sugh WHifaeeaT i 3feh Sie fago @ 3 |

gg@l E:\’;c\’ ’E\-,:E7 \@
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HIA TS EEen! TTEed T UTRRATehT T HATEwh! Heargeh:
uTRTRerforehTer SO HT-SATeTRE STeheTent IRl {HT grEehiuT

I FESH" * T TR IAE
*Tet Gean ferforer, AvEH, i
*FraTareT foT S fermT, Brga fraferemer, hifdqe
+HET: junumjn@gmail.com

FRTST: I=a ANTEEHT 3cat T 3T TaIeeAT Uit Sgfd 7 & e st
feRerfershl SoMTettent ST el Sieres g | At Feteset wraTt T fiemgent w ot
ATIF, STt SSTfieeeTs STae Sa T, T I TR JaTg e T st Feweget
HaTE® Y Taed | A At aritfkerfreht suefie Sty gitad T e fharsheresent
T TGET GATHT T B STl AT ok ffrera T e JunefaT Ft eeresent
SR TITSIHT FohTTcHe: ST OT SRTEHT Seeh! © | ATAThIIT &t Oi I I eeee
HPA B | A ST Ferar oiearrehl fo] Tl sied B, Sl 3% |
Terewan! gy feufa T foe rafad aitefaedrr Sereed! qeargsd 18 TTEETT
it SoTTeTHT- ST STser WHITEETs ediT qai3g & | HETRIAHT A
FTeEeh! T T fae . aiiRetaeRi SaTeEel qearged T o Retaen
(ecological) 19 foagm (hydrological) WWWW@W STYATSUT Ry
| ALATGHAAT GIS 1 AT T €I TETeEh! THETGHA, TTHIRT IR HIIGUSEEHI
EgEd 1 S Sfow-gaksl ® s FEAIMescEd  (Benthic
Macroinvertebrate) 3T€IIq TG T | Faidie® Hhd Qﬁ%’lﬁiﬁ T g9 STIEAT,
TS, T EET JAEEEAN S aTEie®ah! TR N6 THAT | ST, qriceefsh
TOTCATHT-STETNG  STTheohT T Hew@qul gPes dfedM Tl a9 STTaween
frepieeat fofasdiesars FewEqul SHERT Yem T T aritfufaehia yorefr-smarfa
HTH HRATEIT T WA TEEeh! (AT TR JaiS | AT STTeweeh! [Heh reran
e am =i T ge9r a7 Tt TatehT TXETur T SIFwTI JaHeE T foear
Wlh | G FUHT I AT A1 TEIeeeh! S iz e urifefeh T ame
T EEehT heaTITATS Taad T STUT B |

T TTeEEe: TR TR ST HT- ST ST, TiRefeht ST, Hid a7
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HTHAAT-EAIh (AT GIeTRrer TRUTICTehTehT Wed WITHT TE= Baeh!
HeHY frerarent fasrear

FieT =fae” T Efaere e
T et frr, fayea et
“$AT: sachinaneupane37@gmail.com
FRTFT: ST o1 AT STeteh! el qfHeh g | Il STl qeafienl Taeq atnes
AT 3T T ferSel GROT TS | FETHHT HUHT T et & I, e T SIgeaea
T STeteh! foaeoT T SaTeHT HEwqul FUHT TS T | THRT SFehi SUAITITRT STas(e
T SHTEATITH] AT 36 ST T A{TEE W SHTSUHT ITEa | AT STeteh! Afofed ot
Tk Y T B, SIS, (o1 TR TETE! STEEHT U3 T Ieh! STeATHe Baeh T [Tg-o
| 2t HETEEeh! IR0, SET, LT gehetaT HITiforeh forRIsaTes, STehfieh siie T eRiderct
TIY AT T U1 | HEH AITehT Sl Gell 1 HUehied I1 iepideh T Ay iafafies
AN SEUh! AT Helawliet | FgTohes Sied St AifiTehes, HieHrrh, feesi< 1 g
ATt BTHeRRe ST TETeh T TURRATS T8 T 69 | fie i, simifas
AT TOTTet (R3TT30H) SIfERTe ST &rTeh HrTeareT T ST S TR0 e g
T TR AT B W] | ForRToTl uTet St weTet & At faferes wwrersT i
FHTATEE Hfid B T et GrraeT i S0 © | 39 ST i 38w
ATTeh! HETHE®h! T ST, YITINTRT THIE T Sl GIqeh! HIT T UREeh! HeTga T
ST EAHT STA STl TORET T foqd STem T & | 7| te siifas
T TETET0T T SRITTRITAT ST TR HETeh! 3Tare, Forawor, SaTe &€ T i ieh! TUre aet
TGS | T T, TARTICATRT THUTHES T BTSSRIk e e&eh! TS T I6
HETITA A TTITRTHT HE TR SHI SHEET T WITeeh! HPITETHT SgHed =gy
TE T ST TR | T ST QIS T THUTHEE JeTeh! BIqesah! [SHHa saeee T,
HTETOT T Tt STTeRT AT e W freeeh! foremmemT FTam qats sTuer e 3 |
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Heitet, ferdaaaaT urifRerfaesh e Turmet Sareseant afgenma, TrafieRar T
TFATSHRT

Fo @I, S @I, Teles: AT *, Favi =
* o TSI ST ST, IRE T, JiE
SR T ] e ST HEH, TS
"$8e: kunjudhakal@gmail.com
Tt HaTew Wi | At HaTew ATATeRvTshT SHROT TiEdRiTer qoT T fomiy g |
S SffeEprTsieRT AT STehfe AdeeT ST e w1 ot Hiqeeen 3fuq afeem
AT foreht TR ST e T SUsTHTeRT STauHuMes (STEd U= T gehifoney afifae)
TS Tel5d T #ad e | erd: AT HelTeweh! TR THET3o SToehIaTsieh JrGHT Hed
TES | JH TIIA FadaTen! Hefef a7 T HTehT TRIhRETATEEh STRUITEhT SATEET T
TS HITGERT STETHT JeIferd foiohl Tl TR | T ek STerfoehaTeh! gt
TAR TR fHTEEHT STTTRT T TREEE SIshRETCTER ST T S{T3TTSUd TaTh!
FRVAT ST T Qe TNUH T | Temmr Wida fafr soerg s s
FUFRATATEEH T Fra [ FHE BB L AT HShHTHT AT 378 -EL eI Tt ST
T T g T THTeh! frRl | i e GeTaTa e et ies qi forsueht fomt |
ST &IThT TehTTITT T ST JfgTe® T TTTSE SIeEdTe qeTgHhes TH THUsh!
TR | ceTgshen! TUTTeHsh T ATTeHe g foarsgor TR foralt | ez 2% o1 ares
ufger witeent R S/emT @ yraem, Tt e, g diekfoes TEa gee dares U |
1Y, HATEE ! ITATHRAT TURRETTEEs e foTe&eh! STaraT s HerdTen STemT it
ORI | o TETehaTeect TTereIT SeTeTs ITefiehdT fat v 9 Jeeeheeet Fame GaeEars
rerfireRaT foT | FerdTeRT TG 3 &1 T HveTg, SUH RTTd g WUeh! SETUeh! & W STt
ST T HeIg, SUE TSI B | TE YhNeh! SUH SATUTG Teesd 1 T Tftga Aifa
FreRTEeRaleeaTs SUeY HaTe®, fo-ieweh! STEwT T Hraf-ad Heweh! ST Hrge-fafire
A STTURT T TaH T | TerfiehdTes a8 safthoish T 90 Hied S SToaeee
HUE T, 7 I SIS T T4 | T ST s o7 T, Jed &1 T
T SR TR AT S TR ST TATE = H0T T HhS | T TR Hehueealls
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A9 THIT SThfreh BIdeR! SRINT T STaETIHT STaehit srishaes T fugud s fam

HAYTUNEE AISHT T HIAa T Tes 10 ot [Tl foehTaehT e S0 THAT Heq
TS |




TR HIUUS AT TR TUTEETE ST AR TcHe
TATHRT ATTR HediehT
T TS AT T afE 3

fefirsm a7 #rafer, are, wivst
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