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1. Introduction

1.1 Background Information 

The Himalayan ecosystem in Nepal, with its steep rises in elevation, rugged terrains, and patchworks of ethnic and cultural 
diversity, has imposed unique selection pressures on high mountain agricultural biodiversity. Cold tolerance acts as a severe 
bottleneck to diversity in this environment. Despite this, farming communities have been maintaining useful diversity of food crops 
for generations. For instance, Chhomrong Dhan, an indigenous variety of cold tolerant red rice from Nepal has now spread to over 
85% of the high altitude rice growing areas of Bhutan (Matsushita et al., 2011; Ghaley et al., 2012; Shrestha, 2004) and Madagascar 
(Raboin et. al., 2014). This illustrates its immense value, which is largely due to its rare combination of cold tolerance, stable blast 
and bacterial brown sheath rot resistance, and wide adaptability.

In addition to cold tolerant rice, farming communities in this region also rely on the diversity of under-researched but locally 
adapted crops, such as proso millet, foxtail millet, finger millet, buckwheat, naked barley, barley, amaranth, and the common 
bean. The Nepali Himalayas are the primary and secondary centers of diversity for rice, amaranths, barley, buckwheat, millets, and 
bean (Hawkes, 1998).

Despite the existence of tens of thousands of edible plants, only 10 cereal grains, legumes, and oilseeds dominate 80% of the 
world’s cropland (Glover et al., 2007). Wheat, rice, and maize by themselves account for two-thirds of the world’s arable lands. 
This is starkly reflected in the diets we consume, in which 90% of our plant-based calories can be traced back to only 30 or so 
crops (FAO, 2009). Consequently, about 60% of the world’s population is currently malnourished, either due to a lack of calories 
or because of too much of the wrong kind of calories (Pimentel, 2011). 

In the context of climate change, over-reliance on a handful of commodity crops puts our global food security at a great risk, 
as it can expose people to rampant speculation of food prices and even result in food crises. It can also lead to the loss of crop 
biodiversity which represents a significant reservoir of potentially useful traits for coping with changing global environments. 
Because traditional mountain crops are highly under-researched, mountain farming communities have not had the benefit of 
better yielding varieties and advanced processing technologies. International breeding efforts in mountain crops are also limited 
in spite of its importance locally as nutritionally dense, climate resilient and low input crops.  

Furthermore, climate change impacts are predicted to be more acute in the Himalayas, where warming has been much greater 
than the global average. A changing climate in the high mountains is also likely to exacerbate the risk of crop disease damage and 
frequency of blast breakdown. For instance, rice blast (fungus Magnaporthe oryzae B. Couch) is a major disease in Nepal that is 
affecting the beloved Jumli marshi variety of rice in Jumla and other common varieties of Lamjung. 

1.2 Project Context

Considering the global and local importance of these high mountain crops, the Global Environment Facility (GEF) has funded 
a project titled, “Integrating traditional crop diversity into technology: using a biodiversity portfolio approach to buffer against 
unpredictable environmental change in the Nepal Himalayas”. The objective of the project is “to mainstream the conservation and 
use of agrobiodiversity in the mountain agricultural production landscapes of Nepal to improve ecosystem resilience, ecosystem 
services and access and benefits sharing capacity in mountain ecosystems.” It aims to develop and promote diverse sets of 
varieties, improve access to diverse sets of planting materials, create and distribute drudgery-reducing processing technologies, 
and promote an enabling environment for access to the benefit-sharing of seeds and other planting materials. The project focuses 
on supporting the use of the rich and unique intra-specific diversity of crops that are of global importance to mountain agricultural 
environments, in order to buffer against the increasing unpredictability in the amount and occurrence of rainfall, temperature 
extremes, and the frequency and severity of pest and pathogen occurrence in the mountains of Nepal and elsewhere. The project 
is known as the Local Crop Project (LCP) for short.

The project has set a mandate to work on eight neglected and underutilized mountain crops that are nutrient dense, climate 
resilient, and indigenous to the Nepal Mountains (Table 1). These crops are: amaranth (Amaranthus hypochondriacus, A. caudatus 
and A. cruentus), barley and naked barley (Hordeum vulgare and H. vulgare var. nudum), common bean (Phaseolus vulgaris), buckwheat 
(Fagopyrum esculentum and F. tararicum), finger millet (Eleusine coracana), foxtail millet (Setaria italica), proso millet (Panicum 
miliaceum) and cold tolerant rice (Oryza sativa).
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The project is being implemented from 2014 by the United Nations Environment Programme (UNEP) and is executed in Nepal by 
Bioversity International, National Agriculture Genetic Resources Centre (NAGRC) within the Nepal Agricultural Research Council 
(NARC), Local Initiatives for Biodiversity, Research and Development (LI-BIRD) and the Department of Agriculture (DoA). This 
project has been designed through extensive consultation with Nepalese agricultural research scientists and extension experts 
with specializations in germplasm conservation, plant breeding, plant pathology and community empowerment. The project 
was endorsed by the Nepal Government’s Ministry of Finance on 24 November 2010. The project is being implemented in four 
mountain Village Development Committees (VDCs) of four districts within Nepal (Figure 1).

Figure 1. Project sites of the Local Crop Project (Illustration by: Epsha Palikhey/LI-BIRD)

Table 1. Mandate crop species, their local and scientific names, type of pollination system, and genetic features

S.N. Crop g]kfnL gfd 
Scientific name/synonym Scientific name/
synonym 

Pollination Genetics

1. Amaranth n§] Amaranthus hypochondriacus 
A. caudatus L.  
A. cruentus L. 

 SP 2n=32  
2n=34 
2n=32

2. Barley hf} Hordeum vulgare L. SP 2n=2x=16

Naked barley pjf Hordeum vulgare L. var. nudum Hook. f. SP 2n=2x=14

3. Bean l;ld Phaseolus vulgaris L. SP 2n=22

4. Buckwheat ld7] kmfk/  

ltt] kmfk/

Fagopyrum esculentum Moench 
F. tataricum Gaertn.

CP 2n=2x=16 
2n=2x=16

5. Finger millet sf]bf] Eleusine coracana Gaertn. SP 2n=36

6. Foxtail millet sfu'gf] Setaria italica Beauv. SP 2n=18

7 Proso Millet lrgf] Panicum miliaceum L. SP 2n=18

8. Rice Wffg Oryza sativa  L. SP 2n=2x=24
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In the first year of the project, a variety of field visits, participatory rural appraisal exercises, group discussions, diversity fairs, and 
household surveys were conducted to establish a benchmark for the project sites. The specific objectives of the baseline study are 
given below:

1.3	 Objectives of Baseline Study 

This site baseline report provides a summary of the various facets of the mandate crops’ genetic resources, traditional knowledge 
of the farmers, and socioeconomic contexts of the farming systems present in the Lamjung project site. The specific objectives of 
the study are:

•	 To understand the socio-economic and demographic context of the farming communities
•	 To document the extent of genetic diversity in the mandate crops (amaranths, bean, buckwheat, naked barley, finger millet, 

proso millet, foxtail millet, and cold tolerant rice) as well as associated traditional knowledge
•	 To assess the problems with the sustainable use of crop diversity and the factors that play important roles in maintaining 

diversity within crop species 
•	 To understand the traditional knowledge of the area, especially regarding the use of intra-specific diversity, seed, and 

processing management of these crops
•	 To establish a baseline and provide guidelines for the planning of future programmes in the sites

•	
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2. Methodology

The following methods were applied to collect baseline information. General information about the district and VDC was collected 
from secondary data sources of local government such as village profile, district profile, and annual report of DADO. Additionally, 
this information was used for sampling design and questionnaire preparation for conducting the baseline survey. It also helped 
in understanding the farming systems, mandate crop situations, socioeconomic details, and livelihood situations of the farming 
communities. 

2.1	 Participatory Rural Appraisal (PRA)

Eight focus group discussions were organised to understand the local context of mandate crop diversity and associated knowledge 
like special traits, present status and reason for that status, and consumption pattern. These discussions covered all wards 
of the VDC. The group discussions were organised between July and October 2014, and involved 75 women farmers and 165 
men farmers. The participants were selected and invited with the help of the members of the Conservation Area Management 
Committee (CAMC). In these group discussions information was collected regarding local groups, community based organizations 
and any ongoing programmes conducted by international and national non-governmental organizations (I/NGOs). For each of 
these groups we recorded their current status and working radius. We also simultaneously had informal interactions with farmers, 
conservation area management committee members, and Ghanpokhara village development committee (VDC) social mobilizers to 
discuss these topics. The following tools were used to collect information in the PRA exercises:

•	 Checklist based discussion on diversity of local crops, their functional traits/associated characteristics, current status and 
production constraints, consumption methods, seed management practices, and post harvesting practices and techniques

•	 Crop calendar
•	 Institutional and organizational analysis

2.2	 Diversity Fair

A diversity fair was conducted in Ghanpokhara, ward1  number 1, on 10 December 2014. This intentionally coincided with the 
27th anniversary of the Annapurna Conservation Area Project (ACAP), CAMC. At the diversity fair, mothers’ groups from each of 
the 9 wards collected seeds of various crops (especially mandate crops) and displayed them at the Ananda Devi Primary School in 
Ghanpokhara.  This fair was used to document the information associated with these traditional crops (crop name, variety name, 
distinguishing characters, special traits and uses, population status, and source). The knowledge and information gathered from 
the diversity fair provided an existing status of overall crop diversity of the project village.

1  Ward is the smallest administrative unit in the governance  structure of the Government of Nepal.

Diversity Fair in Ghanpokhara, Lamjung. Photo: Niranjan Pudasaini, LI-BIRD
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2.3	 Household Survey

After performing a group discussion on general/broad topics and selecting sub-villages and clusters within the VDC, we conducted 
the baseline survey in January 2015 to collect detailed information regarding demographic status, mandate crop production and 
seed source, and the local perception of crop conservation. The specific steps employed in the baseline household survey are 
presented sequentially below.

2.3.1 Survey Design and Sampling Procedure

The project team conducted a discussion to develop and refine the baseline survey methodology and questionnaire with inputs 
from various experts within the project team of Bioversity, NARC and LI-BIRD. Project leaders were assigned the responsibility of 
coordinating/facilitating the consultation process and collecting any feedback. The detailed methodology of the baseline survey is 
described in the following points and detailed steps are presented in Figure 1. 

2.3.2 Questionnaire Preparation and Pre-testing 

The household survey questionnaire was prepared by reviewing questionnaires of similar projects like “Community based 
Biodiversity Management (CBM) (Subedi et al., 2009)” and “Strengthening the scientific basis of in-situ conservation of agricultural 
biodiversity” (Rana et al., 2000ab). The questionnaire was kept brief, as general information had already been collected through 
various PRA exercises, the site selection study and the diversity fair. The final questionnaire was refined by incorporating 
suggestions from experts of Bioversity Nepal, NARC (Genebank) and LI-BIRD. It was pre-tested with 10 farmers in Aarba, Kaski 
and the final questionnaire was created by incorporating those findings (see Annex 1).

Baseline Household Survey Team with Respondent Farmer. Photo: Epsha Palikhey, LI-BIRD
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2.3.3 Sampling and Sample Size

For sampling households, the latest household list of all nine wards was collected from the ward coordinator. Sample size was 
determined by using Equation 1. 

n=    (NZ^2 pq)          …………………...  Equation 1
    (Nd^2+z^2 pq) 

Where,

n= size of sample;

Z=the value of the standard variate at a given confidence level and to be worked out from table showing area under  
	     normal curve

p=the largest possible proportion (0.10) or sample proportion

q=1-p

d=the sampling error (0.10)

N=size of population

A sample size of 83 was calculated for 578 households in Ghanpokhara. The probability proportion to size sampling technique 
(Equation 2) was adopted because of the differing population size throughout the scattered wards. The proportional sample size 
from each ward was calculated with the following formula. 

nw=      Nw

               N  

Where,

nw = sample size for the ward

Nw = total number of households in the ward

N = total number of households in the VDC

N = total VDC sample size from Equation 1

A ward-wise sampling frame was constructed and data were collected from a sample household in each ward. Sample households 
from each ward were selected using simple random methods. 

×n        ........................... Equation 2
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Figure 2. Steps involved in baseline  survey

2.3.4 Administration of the Survey 

The household survey was conducted from 8 to 12 January 2015 in Ghanpokhara. A team of five members, two site staff (Rita 
Gurung and Shreeram Subedi), a motivator from Lamjung (Ajay Gurung) and two site staff from the Jumla project site (Epsha 
Palikhey and Tika Ram Rijal), split into two groups and conducted the survey. The Jumla team provided briefing on questionnaire 
content, sampling, and interview process to the rest of the team because they had already conducted the survey in Jumla. After 
sample interviews were completed, the interviewers’ team and coordinator jointly cross checked data in the field to minimize 
response errors. Due to the remoteness of the interview site, data entry into computer spreadsheets was not immediately possible 
in Ghanpokhara, Lamjung and was done after the completion of all the interviews.

2.3.5 Data Entry, Cleaning and Analysis

Data entry was completed by the end of March 2015 in the Pokhara office. Entered data was reviewed and cleaned by the site team. 
Cleaned data was converted to standard units before analysis through cross-site sharing and experiences of the team members. 
The data analysis was done using Microsoft Excel 2013 and SPSS 16. The analysis mainly focused on descriptive statistics such as 
mean, frequency and standard error. Results and their interpretation are presented in this report. 
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3. SITE CHARACTERISTICS

3.1 Overview of Lamjung District 

Lamjung is one of the four districts where the project is being implemented. It lies in the Gandaki zone of the Western Development 
Region and covers an area of 1,692 square km. Besisahar is the district headquarter. The latitudes and longitudes are 28º03’19” 
- 28º30’38” North and 84º11’23” - 84º38’10” East, respectively. The altitude ranges from 385 m (Ramghatar) to 8,162 m (Mount 
Manaslu). 

Lamjung has 35 VDCs and 5 municipalities (Figure 3). It has a population of 167,724 of which 75,913 (45%) are male and 91,811 
(55%) are female (CBS, 2011). According to Nepal Human Development Report 2014, the Human Development Index (HDI) 
and Human Poverty Index (HPI) values of Lamjung are 0.507 and 26.98 respectively (NHDR, 2014). Based on climate change 
vulnerability mapping for Nepal (MoEP, 2010), Lamjung is one of the most vulnerable districts of Nepal with high vulnerability to 
landslides, overall climate change trends (temperature and rainfall) and glacial lake outburst floods (GLOF). 

Figure 3. Map of Lamjung showing project site Ghanpokhara VDC (highlighted)
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3.2 Overview of Ghanpokhara VDC

3.2.1 Geographic and Demographic Information 

Ghanpokhara lies in the high hills of Lamjung and extends from 28˚16’ 28 ˚ 24’ N to 84˚ 16’-84˚ 24’ E, with an area of 56.4 Sq. 
Km. The altitude ranges from 850 to 6,983 masl (meters above sea level) with the highest point at the peak of the Mt. Lamjung at 
the border of Ghanpokhara. However, settlements are only found between 850 and 2175 masl. Approximately 80% of the VDC is 
covered with forest and rangeland, while only 20% is under human settlement and agricultural cultivation. According to the CBS 
(2011), Ghanpokhara has a total population of 2,893 and comprises 648 households (HHs) with diverse ethnicities including 
Gurung, Biswakarma, Brahmin, Chhetri, Tamang and Damai. The Gurung community is the most common (60%), followed by 
the Dalit community (35%). The VDC has a literacy rate of 55% (CBS, 2011) and 99% of HHs still use firewood for cooking. The 
household list prepared by the project team in 2014 only found 578 households.

3.2.2 Climatic Condition 

At low altitudes the climate of Ghanpokhara is sub-tropical, but at higher altitudes it is alpine. The average highest and lowest 
temperatures are 27ºC and 15ºC, respectively, and the average mean rainfall is 152 mm per year. 

An analysis of rainfall data recorded at the Khudi meteorological station, Lamjung over a 45-year period (1965-2010) shows 
that rainfall amounts in pre-monsoon (March-May) and winter periods (Dec-Feb) are slightly increasing over time, while they 
are decreasing in the monsoon (Jun-Sept) and post-monsoon (Oct-Nov) periods. Further, the number of rainy days in the pre-
monsoon period is increasing, while it is decreasing for the rest of the year. Over the year, the amount of rain appears to be on 
a slight increasing trend while the number of rainy days shows a slight decreasing trend (Figure 4). This means that rains are 
appearing at greater intensity but not necessarily at the times of farmers’ needs.

Figure 4. Rainfall pattern of Ghanpokhara, Lamjung (Source: Khudi meteorological station)

3.2.3 Ecological Condition

Most of the forest and rangeland of Ghanpokhara is in the Annapurna Conservation Area. The common tree species are 
chilaune (Schima walichii), utis (Alnus nepalensis), katus (Castanopsis indica), chanp (Michelia champcta), chir pine (Pinus roxburgii), 
sandalwood (Santalum album), and drooping juniper (Juniperus recurva). The area is rich in medicinal plant diversity, with plants 
nirmasi (Delphinium himalayai), jatamasi (Nardostachys jatamansi), paanchaule (Dactylorhiza hatagirea), chiraito (Swertia chirayita), 
pipla (Piper longum), satuwa (Orchis), ban lasun (Fritillaria cirrhosa), kurilo (Asparagus racemosus) and ghotapre (Centella asiatica) are 
found in the village. The highly prized yarsagumba (Cordyceps sinensis) is also found in Ghanpokhara.
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The forest is also rich in wildlife species such as Himalayan munal (Lophophorus impejanus), kalij (Chrysolophus pictus), and 
Himalayan musk deer (Moschus chrysogaster). Ghanpokhara has a number of rangelands known as kharka, where herders graze 
their livestock. 

3.2.4 Livelihood and Farming System

Agriculture and livestock are the basis of livelihoods in Nepal. Ghanpokhara, Lamjung is no different, as all households are 
involved in agricultural activities, with some additional sources of income such as remittance, pension, agriculture and non-
agriculture labour. The farming system is integrated and dominated by crops and livestock. The widely cultivated cereal crops are 
rice, maize and finger millet, while the commonly grown legumes are soyabean and pea. Potato is the major winter crop. Foxtail 
millet, barley, naked barley and amaranth are grown by only a handful of farmers. Sheep (Baruwal breed), goat (Sinhal breed), 
buffalo and chicken are the major livestock reared. Livestock are also raised using a transhumance system, which provides an 
important source of manure to crop fields.

3.2.5 Irrigation Sources and Availability

Nepal is characterized as a rainfed region due to its dependency on monsoon rain. Irregularities in the timing and amount 
in rainfall has been felt in recent years which have a negative impact on crop production and farming community. Although 
Ghanpokhara is rich in water resources from the Khudi River, Midim River and several gravity fed streams, farming is dependent 
on monsoon rains for irrigation. Farmers have well developed traditional irrigation systems, known as kulo, whose water sources 
are nearby streams that are fed by monsoon rains. Only the Roplephant area (ward no 5) has concrete irrigation canals. It was 
found in group discussions that wards no. 3 and 4 have water scarcity because water sources are far from the communities and 
water levels in these sources are currently lower than usual.   

3.2.6 Status of External Inputs in Agriculture (Fertilizers, Micronutrients and Pesticides)

The major source of manure in Ghanpokhara is livestock/animal farmyard manure. The use of an open/unshaded cattle-shed is 
the local common practice. Another source of manure is the traditional practice of keeping the herd in the field during the winter. 
When animals travel down the mountains to avoid cold temperatures, they provide valuable manure for the lower regions. 
Landowners give either money to herders or straw to cattle for keeping herds in their fields for manuring.  

Farmland  of Ghanpokhara, Lamjung. Photo: Rita Gurung, LI-BIRD
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The use of chemical fertilizers, particularly urea, is increasing, especially in the lower region. It is commonly used in lowland 
khet for increasing the productivity of rice. It is also common in vegetable farming. Mulching is another local practice, but it is 
not widely adopted. Pesticide and insecticide use is very low, which may be due to poor access to information and knowledge 
regarding these chemicals.

3.2.7 Status of Access to Information, Technologies and Support Services

The Agriculture Service Centre (ASC)/District Agriculture Development Office (DADO) and the Annapurna Conservation Area Project 
(ACAP) are some of the organizations working and providing agriculture services in Ghanpokhara. This VDC is looked upon by the 
Agriculture Service Center (ASC) in Khudi located at approximately 4 km far away from Bhache, Ghanpokhara. It is not common 
for farmers to visit the ASC, or for technicians from the ASC to visit the VDC. As a result, farmers have very limited knowledge of 
the services provided by ASC and DADO. This trend is changing, however, as farmers are becoming more aware of the services 
offered by the DADO. Some have started receiving services from the DADO, especially for big cardamom farming, subsidized 
seed of rice and maize, equipment (e.g., honey processing machines), financial support for vegetable farming, and training. 
However, the services provided are not able to fully meet community demand. Additionally, seeds of LCP mandate crops are not 
subsidized by the DADO/ASC. ACAP services also include vegetable and big cardamom farming, training on livestock management 
and distribution of Chhomrong dhan (high altitude rice) seeds in Ghanpokhara and other VDCs under its unit. However, ACAP 
does not have any specific activities for the conservation of local crop/seed and agrobiodiversity because its priority is wildlife and 
forest area. The traditional form of agriculture is prevalent in Ghanpokhara, as all activities, such as post-harvesting processing, 
are done manually. Although DADO has a programme for distributing subsidized power tillers and rice threshers, it only has a 
small number of machines, and its target area are flat plains instead of hilly regions due to mobility issues. 
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4.	 FINDINGS

4.1 Household Characteristics

4.1.1 Demographic Results 
Out of the 83 survey respondents, 37% were female and 62% were male. The majority of households in the VDC were Gurung 
(67%), followed by Dalit/ Biswakarma (24%), Tamang (5%) and Chhetri (4%). Both nuclear2  and joint  3families were common in 
the site, but most were joint (58%). Joint families were more common in the Tamang and Dalit community while nuclear families 
were more common among the Chhetri community (Figure 5). It must be noted that only a small number of Tamang (N=4) and 
Chhetri (N=3) families were in our sample. Hence, caution is advised when drawing conclusions about Tamang and Chhetri 
households, although we have presented their data for the sake of completeness.

The average household size in Ghanpokhara was six people. As expected, joint families had a larger household size with an 
average of eight members per household, whereas the average for nuclear families was five members (Table 2). Sixty four percent 
of households have family members working outside Ghanpokhara for more than six months, with migration to the Gulf countries 
a common practice. The majority of migrants were male at 88% (Table 2). The Gurung ethnicity had the highest number of 
migrants. In Ghanpokhara, no seasonal migration patterns were present, unlike in Humla and Jumla.

Table 2. Family and migration details of households in Ghanpokhara in 2015
Family Size Gurung Dalit Tamang Chhetri Total 
   Nuclear 4.44 ± 0.3 4.8 ± 0.34 5 ± 0 5± 1 4.5 ± 0.27
   Joint 7.6 ± 0.5 8.7 ± 1.2 5 ± 0 5 ± 0 7.8 ± 0.4
Total 6.2 ± 0.3 7.4 ± 0.9 6.25 ± 0.94 5 ± 0.5 6.4 ± 0.35
Migrants
   Male 35 (88) 14 (88) 2 (100) 1 (100) 52 (88)
   Female 5 (12) 2 (12) NA NA 7 (12) 
Total 40 16 2 1 59

Note: Values in parenthesis are percentages of the total surveyed households. Means with standard errors have been presented.

2 Nuclear family is a family consisting of a pair of man and woman and their children.	
3 Joint family is an extended family arrangement prevalent throughout the Indian subcontinent consisting of many generations living in the same household, all bound by the common 	
   relationship.	
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4.1.2 Primary Source of Income 

Households in Ghanpokhara are engaged in various occupations (e.g., agriculture, foreign employment, non-agricultural labour, 
jobs/services) as their primary source of income (Figure 6). Forty percent of respondents listed agriculture as their primary 
source of income.  After agriculture, remittance (30%) was the most common primary income source. For 34% of Gurung families, 
agriculture was the major source of income, followed by remittance (30%). All three of the Chhetri household and two out of 
the 4 of Tamang households reported agriculture as their major source of livelihood. Thirty percent of both Gurung and Dalit 
(Biswakarma) families, which are the major ethnic groups of Ghanpokhara, considered remittance as their major source of 
income. 

Decision making plays an important role in agricultural production and crop diversity management. In most households (57%), 
agricultural decisions were jointly made by males and females. However, when males migrate out of the community the decision 
making is left to the women. In households with a sole decision maker, 28% were female and 16% were male (Figure 7).
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Eighty nine percent of all survey respondents own khet (paddy land) and 69% own bari (upland). Among different communities, 
the Dalit community has the lowest land holding size (Table 3). The Gurung ethnicity has above average khet and bari land 
ownership while the Dalit (Biswakarma) families have less than average.  Ninety-three percent of Gurung families own khet, 
whereas this percentage is 80% for4Dalits. Those who don’t have their own khet land either share-in or rent-in.

4 ropani: Local unit of land measurement (1 ropani=500 sq meter=0.05 ha), 20 ropani = 1 hactare	

Table 3. Household agricultural resources (family labour and farm land) in Ghanpokhara in 2015

Gurung Dalit Tamang Chhetri Total 
Farm Labour
    Male 1.2 ± 0.07 1.5 ± 0.17 1.75 ± 0.47 1.3 ± 0.3 1.3 ± 0.07
    Female 1.5 ± 0.08 1.5 ± 0.18 1.25 ± 0.25 1.3 ± 0.3 1.5 ± 0.07
Khet Land (ropani4)
Family Ownership 8±0.6 (93) 3.75 ± 0.77 (80) 3.33 ± 0.66 (75) 4 ± 1.15 (100) 6.76 ± 0.51 (89)
   Shared-in 5.22 ± 1.28 (16) 4 ± 1 (45) 4 ± 0 (25) 2 ± (33) 4.45 ± 0.73 (24)
   Shared-out 9.2 ± 1.08 (18) 6 ± 0 (5) 0 0 8.90 ± 1.02 (13)
   Fallow 10.7 ± 1.4 (45) 12 ± 6.3 (30) 7 ± 1 (25) 0 10.82 ± 1.5 (39)
Bari Land (ropani)
   Family Ownership 2.46 ±0.38 (64) 1.01 ± 0.19 (75) 5.3 ± 0.66 (75) 4 ± 1.15 (100) 2.31 ± 0.29  (69)
   Shared-in 0 3 ± 1 (10) 4 ± 0 (25) 0 3.3 ± 0.66 (4) 
   Shared-out 4± 0 (4) 0 0 0 4± 0 (2)
   Rented-in 4± 0 (2) 0 0 0 4± 0 (1)
   Rented-out 0 0 0 0
   Fallow 4 ± 2 (40) 2.15 ±1.85 (40) 0 2 ± 0 (20) 2.86 ± 0.97 (6)
Orchard (ropani)
   Family Ownership 3.08 ± 1.1 (75) 1 ± 0 (13) 0 3 ± 0 (13) 2.8 ± 0.8 (10)
Khar Bari (ropani)
   Family ownership 4.4  ± 1.2 (30) 2 ± 0 (5) 2 ± 0 (50) 0 3.9 ± 1.4 (25)
   Fallow Khar bari 8± 0 (2) 0 0 0 8± 0 (1)
Private Forest (ropani)
   Family Ownership 3.83 ± 0.4 (55) 5.37 ± 1.1 (40) 3.33 ± 0.6 (75) 6.5 ± 0.5 (67) 4.20 ± 0.4 (53)
Av. Family Ownership* 17.8  ± 1.6 (67) 10  ± 2.7 (24) 11.8  ± 1.6 (5) 14.7  ± 2.4 (4) 15.5  ± 1.3 (100)
Av. Family Ownership** 14.3  ± 1.3 (67) 7.6  ± 2. (24) 8.3  ± 0.6 (5) 9.7  ± 0.8 (4) 12.2  ± 1.1 (100)
Av. cultivated land 10.3  ± 0.8 (67) 5.9  ± 0.87 (24) 8.5  ± 0.5 (5) 9.7  ± 1.6 (4) 9.1  ± 0.6 (100)

* Average HH ± S.E. (Standard error of mean). Includes sum of cultivated land (khet, bari, orchard), kharbari and private forest.
** Average area ± S.E. (Standard error of mean). Includes sum of cultivated land only (khet, bari and orchard)
Note: Values in parenthesis are percentages of the total surveyed households in the category.
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Cultivating fruit in orchard is not common in Ghanpokhara. Only 10% of respondents reported having an orchard with an average 
size of 2.8 ropani even though 61% of the respondents grow at least one species of fruit in their home garden (Table 4). Commonly 
grown fruit species are orange, banana and guava.

Table 4. Fruit diversity in Ghanpokhara, Lamjung

Fruit Species Gurung Dalit Tamang Chhetri Total 
Banana 11.7 ± 1.7 (73) 8.25 ± 2.15 (24) 2 ± 0 (3) 10 ± 0 (3) 11.18 ± 1.6 (40)
Guava 2.5 ± 0.32 (72) 1.2 ± 0.2 (28) 0 0 2.16 ± 0.26 (30)
Orange 2.8 ± 0.42 (74) 1.6 ± 0.4 (22) 2 ± 0 (4) 2 ± 0 (4) 2.65 ± 0.39 (28)
Peach 1.3 ± 0.15 (59) 2 ± 0.7 (24) 2 ± 1 (12) 1 ± 0 (6) 1.50 ± 0.21 (20)
Nibuwa 1.2 ± 0.2 (74) 0.8 ± 0.2 (45) 2 ± 0 (9) 0 1.09 ± 0.16 (13)
Kaljyamir 3 ± 2 (33) 1 ± 0 (33) 2 ± 1 (33) 0 2.00 ± 0.68 (7)
Papaya 1.25 ± 0.25 (1) 0 0 0 1.25 ± 0.25 (5)
Mango 2 ± 0.57 (100) 0 0 0 2.00 ± 0.57 (4)
Pear 2 ± 0 (100) 0 0 0 2.00 ± 0 (1)
Mausami 2 ± 0 (100) 0 0 0 2.00 ± 0 (1)

Note: Values in parenthesis are percentage HH growing respective fruit species. Means and standard errors are presented.

Poultry, buffalo and ox were the common livestock raised by 87%, 81% and 45% of surveyed households respectively. Cows 
were only kept by the Gurung and Chhetri communities (Table 5). Buffaloes were mainly used for milk, and ox as draft animals 
for ploughing.  Goats were raised by 34% of households and most commonly by Gurung families. Sheep are raised only by the 
Gurung ethnic group because sheep and chhyangra (mountain goats) are raised using the transhumance system ‘Ghumti Goth’ 
in Nepali, in which they are grazed in high mountain rangeland (lek) during the summer. This agricultural system is only practiced 
by the Gurung community. This system is also a major source of fertilizer, as the herd provides manure to the land where they 
stay during winter. Honeybee keeping is common in Ghanpokhara but has not been considered under the livestock category here. 

Table 5. Household ownership of livestock in Ghanpokhara in 2015

Livestock Gurung Dalit Tamang Chhetri Total
Hen 9.14 ± 0.72 (68) 7.12 ± 0.95 (22) 5.5 ± 1.75 (6) 11.3 ± 2.72 (4) 8.58 ± 0.56 (87)
Buffalo 4.4 ± 0.7  (63) 2.5 ± 0.38 (27) 3.25 ± 0.25 (6) 3.66 ± 1.76 (4) 3.80 ± 0.48 (81)
Ox 2 ± 0 (76) 1.88 ± 0.11 (24)  0  0 1.97 ± 0.02 (45)
Goat 5.31 ± 1.74 (68)  0 3.5 ± 0.5 (7) 2.6±0.3 (11) 4.35 ± 1.20 (34)
Sheep 8.2 ± 2.39 (100)  0  0  0 8.20 ± 2.39 (18)
Cow 2 ± 0.54 (6)  0  0 2 ± 0 2.00 ± 0.44 (7)

Note: Values in parenthesis are percentages of the total surveyed households. Means and standard errors are reported
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4.1.3 Food Sufficiency Status

Rice, maize and finger millet are the major cereal, soyabean is the major legume and potato is the major winter crop grown in 
Ghanpokhara. The average staple food self-sufficiency is over six months. Gurung households have the highest food sufficiency 
status (eight months) while the Dalit households have the lowest (four months). Leafy and other vegetables are sufficient only for 
an average of 5 months as they are grown seasonally in Ghanpokhara. Similarly, soyabean and peas are used as pulses which is 
also sufficient only for an average of five months in a year. The detailed data on food sufficiency status is presented in Table 6. 

Table 6. Food Sufficiency period (months) in Ghanpokhara in 2015 
Food Sufficiency(Month)         Dalit Chhetri Gurung Tamang Total
Staples 4.25 ± 0.53 8.0 ± 2 8.3  ± 0.43 6.0  ± 0.70 7.18  ± 0.37
Leafy vegetables 3.8 ± 0.33 4.0 ± 0.57 5.12  ± 0.25 7.25  ± 1.65 4.86  ± 0.22
Other vegetables 3.56 ± 0.45 4.66  ± 0.66 5.50  ± 0.40 4.0 ± 0 5.01  ± 0.32
Pulses (soyabean, peas) 3.78 ± 0.90 1.0  ± 0 5.87  ± 0.57 12.0  ± 0 5.35  ± 0.49

4.2 Cropping Pattern and Crop Calendar

Crops grown and cropping pattern vary based on which of the two major domains they are grown in: lowland khet  or upland bari   
5(Table 7). High hill areas have land categorized as pakho (rainfed) bari, which contains agro-forest like fodder trees. Rice, maize 
and finger millet are the widely cultivated cereal crops of pakho land, and soyabean is intercropped in bunds. In upland bari, 
finger millet is cultivated by relay cropping with maize and potato is the major winter crop. Most of the lowland khet is left fallow 
in the winter season. Sheep, buffalo and poultry are the major livestock reared there. Other crops cultivated in khet are wheat, 
foxtail millet, barley/naked barley and mustard but by few farmers.

Two seasons, summer and winter, can be seen in the cropping calendar of Ghanpokhara. Major summer season crops such as 
rice, finger millet are generally sown from April to June and harvested from October to mid-November. Other crops like amaranth, 
foxtail millet, finger millet (Barkhe), maize, beans are sown in March and harvested from August to mid-October depending upon 
maturity period and altitude. Winter crops (barley, naked barley, wheat) are sown in November and then harvested in April. 
Intercultural activity is only done in major crop like rice, finger millet and not done in barley and naked barley. Intercropping of 
maize and finger millet is common practice in higer altitude (>1400 masl) of Ghanpokhara. Figure 8 shows the cropping pattern 
of Ghanpokhara.

5 Bari is terraced upland and is relatively dry compared to khet as it is rainfed.	

Table 7. Major cropping pattern of Ghanpokhara, Lamjung 
Khet Bari
Rice+Soyabean+Black Gram (soyabean and black gram in bunds- Potato-
Potato
Rice+Soyabean+Black Gram (soyabean and black gram in bunds)- fallow
Rice+Soyabean+Black Gram (soyabean and black gram in bunds)- fallow-
Maize+Bean+cowpea
Rice+Soyabean+Black Gram (soyabean and black gram in bunds)- fallow-
Foxtail millet 
Rice+Soyabean+black gram (soyabean and black gram in bunds)- Barren-
Finger Millet (Barkhe)
Maize + Finger Millet + Soyabean + Cowpea – Barren
Maize + Finger Millet + Soyabean + cowpea – Naked Barley
Maize + Finger Millet + Soyabean + Cowpea – Mustard/Buckwheat

Maize + Finger Millet + Soyabean + Cowpea 
(either inter cropping or in bunds, in upper region 
maize and finger millet relay cropping) – Potato

Maize + Finger Millet + Soyabean + Cowpea – 
Barren

Maize + Finger Millet + Soyabean + cowpea – 
Naked Barley

Maize + Finger Millet + Soyabean + Cowpea – 
Mustard/Buckwheat
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4.3 Mandate Crop Diversity and Production System 

Six out of the eight mandate crops are historically cultivated in Ghanpokhara, while proso millet and buckwheat were not common. 
Some farmers have tried cultivating buckwheat but it has not yet taken hold in any meaningful way. 

Information about the varietal diversity of mandate crops was collected using participatory rural appraisal, diversity fair, FGD, 
and baseline survey (Table 8). The greatest number of varieties was recorded through the diversity fair and baseline survey, 
while the focus group discussions yielded the least number of varieties. At the diversity fair, we learned that people seek out and 
collect even the rarest of the varieties while in the FGD there was a tendency for participants to only mention commonly grown 
local varieties. However, the richness (i.e., number of varieties) is still comparable between the site selection survey and baseline 
survey. The richness of varieties showed that all varieties are local landraces except a few for rice and bean. At the diversity fair, 
the distinguishing characteristics, special characteristics of the cultivars and the present status of each variety were also collected. 

Table 8. Varietal richness of mandate crops in Ghanpokhara assessed by various methods

Crop Site Selection exercise in 
2014

Diversity Fair in 
2014

FGDs in 2014/15 Baseline Survey in 2014

Amaranth 2 (2) 3 (3)* 2 (2) 3 (3)
Barley 1 (1) 1 (1)* 1 (1) 1 (1)
Bean 4 (4) 9 (9)* 1 (1) 9 (9)
Buckwheat 1 (1) 1 (1) 0 1 (1)
Finger millet 3 (3) 12 (12) 6 (6) 14 (14)*
Foxtail millet 2 (3) 7 (7)* 3 (3) 3 (3)
Naked Barley 1 (1) 1 (1)* 1 (1) 1 (1)
Rice 22 (18) 38 (36)* 14 (13) 24 (22)
Cold Tolerant Rice 4 (3) 8 (7)* 4 (3) 8 (7)
Total Richness 36(33) 72 (70) 28 (27) 56 (54)

* Indicates the highest richness among the methods used. 
Note: Values in parenthesis are the richness of local varieties.

Nepali Calendar
English Calendar
Weeks Elevation 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
Amaranth All S S S S H H H H
Barley/Naked Barley All H H S S S H H
Beans All S S H H H H
Finger millet <1400 masl N N N T T T IN IN IN IN H H H H
Finger millet >1400 masl N N N T T T T IN IN IN IN H H H H
Finger millet (barkhe) <1000 masl IN IN IN H H H S S S S
Foxtail millet <1300 masl IN IN H H H H H S S S S
Rice All N N N T T T T T T IN IN IN IN IN H H H H P P P P P P P P

Legend
N Setting of nursery beds
P Plowing the field
S Sowing of seeds
IN Intercultural operations
T Transplanting of seedlings
H Harvesting

ChaitraBaisakh Jestha Asar Shrawan Bhadra Ashoj Kartik Mangsir Poush Magh Falgun
(Mar-Apr)(Apr-May) (May-Jun) (Jun-Jul) (Jul-Aug) (Aug-Sep) (Sep-Oct) (Oct-Nov) (Nov-Dec) (Dec-Jan) (Jan-Feb) (Feb-Mar)

Figure 8. Crop Calendar of Ghanpokhara, Lamjung
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The status of richness and evenness of target crop varieties at the household and community level is presented in Table 9. Rice 
is the major cereal crop in Ghanpokhara. It is cultivated by 94% of the households in an average area of 7.37 ropani with an 
average productivity of 77 kg/ropani (1.5 tons/ha). Of these, 49% grew cold tolerant rice in an average area of 3.75 ropani, 
with an average productivity of 79.79 kg/ropani (1.6 tons/ha). The second most important cereal crop was finger millet, grown 
by 58% of households. Crops like foxtail millet, barley, naked barley and amaranth are grown by less than 10% of households, 
which highlights the need for a conservation strategy for these crops. Common bean diversity is low, as only one local variety is 
available, which is intercropped with maize.  Farmers mainly plant perennial bean to be consumed as a green vegetable. The level 
of diversity in terms of richness and evenness is highest for rice, followed by finger millet (Table 9). 

The extent of varietal diversity cannot be assessed only by farmer named varieties because the same variety may have different 
names depending upon locality (Rana et al., 2000ab). Thus, the very first step in accessing and characterizing local diversity 
with tools available such as diversity fairs and diversity block. During the process, farmer involvement is necessary as they can 
distinguish between varieties based on particular phenotypic characteristics (distinguishing traits) and documenting this can be 
helpful in identifying the variety.  

Table 9. Household and community richness and evenness of mandate crops, Ghanpokhara, Lamjung

Crop # HHs (%) Area ± S.E. 
(ropani)

Productivity ± S.E. 
(Kg/ropani)

Average HH 
Richness

Community 
Richness

Evenness 
(Area)

Amaranth 7 (8) NA NA 1 ± 0.00 3 NA
Barley 1 (1) NA NA 1 ± 0.00 1 NA
Common Bean 4 (5) 0.38 ± 0.09 51.62 ± 4.2 1 ± 0.00 1 NA
Bean 34 (41) NA NA 1.16 ± 0.09 8 NA
Buckwheat 3 (4) NA NA 1 ± 0.00 1 NA
Finger millet 48 (58) 2.52 ± 0.25 89.16 ± 14.66 1.06 ±  0.03 14 0.84
Foxtail millet 8 (10) 1.27 ± 0.25 96.6 ± 14.75 1 ± 0.00 7 0.65
Naked Barley 1 (1) NA NA 1 ± 0.00 1 NA
Rice 78 (94) 7.37 ± 0.50 77.29 ± 4.63 2.17 ± 0.11 38 0.92
Cold Tolerant Rice 46 (49) 3.75 ± 0.33 79.79 ± 6.63 1.21 ± 0.07 8 0.8

4.3.1 Amaranth (Amaranthus caudatus, A. hypochondrius, A. cruentus )

Amaranth, called tabbo in the Gurung language, is a rare crop in Ghanpokhara that has religious and cultural importance in the 
Gurung community because it is used for rituals during Buddha Jayanti. In the baseline household survey, 8% of households 
responded that they have amaranth in their home garden. Amaranth typically is not seeded or planted intentionally, however, 
families generally keep around 4-5 plants that they have and harvest the grains to use for rituals and snacks. 

Three varieties of amaranth, Kalo, Rato and Seto, are known to be cultivated in marginal homestead lands, but their cultivation is 
declining (Table 10). Farmers also report that amaranth used to be cultivated in slash and burn agriculture, a method of agriculture 
in which existing vegetation is cut down and burned off before new seeds are sown, typically used as a method for clearing forest 
land for farming, in the past. However, slash and burn agriculture is now prohibited in ACAP and hence the cultivation of amarnath 
has declined. Still, amaranth diversity is maintained in some farm land because plants grow spontaneously every year and farmers 
have seed for those varieties.  Farmers distinguish varieties based on grain colour and inflorescence types. Older community 
members reported that grain amaranth was consumed as snacks by roasting and mixing with honey. Presently, only few farmers 
are aware of the fact that it can be consumed as a green leafy vegetable. 
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Table 10.  Amaranth varieties, their area, productivity and households (%) growing them in Ghanpokhara

Variety Area per HH 
(ropani)

Productivity (Kg/
ropani)

% HH Key Distinguishing 
Traits

Functional Traits Present 
Status 

Kalo NA NA 17 black shiny tiny 
grain

grows in dry/marginal land, 
high yield, good for snack

decreasing

Rato NA NA 66 red shiny tiny 
grain

grows in dry/marginal land, 
high yield, good for snack

decreasing

Seto NA NA 17 white tiny grain grows in marginal land, 
religious importance, 
nutritional diet

decreasing

Note: Data for % HH are from the baseline survey conducted with 83 households in Ghanpokhara. Information on key distinguishing traits and functional traits were 
gathered from site selection report, focus group discussion and diversity fair. The area and productivity of amaranth could not be calculated as it was not grown purposely, 
and was therefore not harvested. 

4.3.2 Bean (Phaseolus vulgaris)

Bean was grown in nearly half of the sampled households (49%) in Ghanpokhara. Of the 38 households growing bean, 34 of them 
planted two to three plants for green vegetable consumption and had multiple harvests throughout the season. Four households 
grew a local variety called Makai Bodi6  intercropped with maize and consumed as a grain, usually without splitting the cotyledons. 
Farmers reported buying some bean varieties, like Barkhe Simi, Rato Chepte, Chirkemirke, Kalo Chirbire and Seto from the 
Agrovet in Beshisahar7 . The indeterminate types of beans are mainly grown for green vegetables while the variety locally known 
as Tinmase is intercropped with maize, and is consumed as a legume after drying. The information on varietal diversity of bean 
collected during the diversity fair is presented in Table 11 below.

Table 11. Varieties of bean grown in Ghanpokhara, Lamjung

Variety Key distinguishing traits Functional traits
Ghiu simi (exotic) dark red, big grain fast cooking (chito pakne), good taste
Dalle (hiude) round grain green vegetable
Kalo (hiude) black grain with white stripe in 

middle
long pod and bushy pod, it needs support , found/grown in cold 
and dry climate, good in taste as a green vegetable

Kotang short bold grain high yield
Manange white stripe on red grain optimum yield, tasty
Seto (hiude) seto ma chipre dana adapted to winter cultivation
Seto Simi white, medium grain, white in 

central part of seed 
long pod and bushy pod, it needs support

Simi Bhote dark red big grain big pod, bushy plant 
Tinmase (exotic) brown medium size grain high yield

Note: Information on key distinguishing traits and functional traits were gathered from site selection report, focus group discussion and diversity fair.

6  The Nepali word for maize is makai thus indicating the fact that the variety is intercropped with maize. However, bodi refers to cowpea while simi refers to bean in Nepali even though the  
    name of the variety is Makai Bodi.	
7  A bean variety bought from an agrovet is likely to be a released or improved variety, but farmers have given them local names based on seed color and planting season, so information on  
    bean variety may not be completely accurate.	
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4.3.3 Naked Barley (Hordeum vulgure var. nudum) and Barley

Naked barley, karu in the local language, used to be one of the major winter crops after wheat, but at present its cultivation is 
decreasing as most farmland is left fallow in the winter due to labour shortage. Only one household was found to be growing 
naked barley in 2 ropani of land. Since we conducted the survey during the winter season (January), the farmer estimated the 
year’s yield to be 25 pathi (87 Kg/ropani). Naked barley is mainly consumed as a snack (khaja) either by simply roasting the grain 
and mixing with honey or by flouring roasted naked barley grain, soyabean and maize/corn in a dhiki and having it with tea, milk 
and hot water. The flour prepared with a mixture of roasted naked barley, soyabean and maize is called saatu and is considered 
to be a very nutritious and energetic food by the local community. It is also used in fermentation to make traditional alcoholic 
beverage called jaand. 

Barley is another winter crop, and like naked barley, it was only grown by one farmer among all surveyed respondents. The 
primary purposes for growing barley are to save seed for cultural reasons (e.g. Dashain for jamara) and to produce straw for 
livestock. Both barley and naked barley are considered an easy crop to farm as they do not need much intercultural activity, but 
due to tedious post harvesting processing (threshing and de-husking) cultivation is decreasing.  This is especially a problem for 
barley because of its double husk and awn. Like naked barley, barley is also generally used for making the alcoholic beverage 
jaand. The varieties and their associated characteristics of both barley and naked barley are presented in Table 12.

Table 12. Barley and naked barley varieties and households (%) growing them in Ghanpokhara

Crop Variety % HH Distinguishing Traits Functional Traits (Uses) Present Status
Barley (jau) Local 1 long grain with awn religious purpose (jamara in Dashain), no 

intercultural activity 
decreasing

Naked Barley (karu) Local 1 white and elongated 
grain, stripe in the 
middle

grows in dry and marginal land, can tolerate 
cold, used as a snack (khaja) and dhindo

decreasing

Note: Data for area per HH, productivity and % HH are from the baseline survey conducted with 83 households in Ghanpokhara. Information on key distinguishing traits 
and functional traits were gathered from site selection report, focus group discussion and diversity fair.

4.3.4 Finger Millet (Eleusine coracana)

Finger millet is considered to be the third most important cereal in Ghanpokhara after rice and maize even though the survey 
revealed that only 58% of households grew it. Finger millet in Ghanpokhara has an average cultivation area of 2.52 ropani and an 
average production of 164 kg per household, with average productivity of 1.78 tons/ha. In the higher altitudes it is cultivated as a 
mixed or relay crop to maize whereas in lower lands it is cultivated as a mono crop. It is widely grown in both lowland and highland 
areas, which shows its wide range of adaptability. 

During the baseline survey, 14 different landraces of finger millet were recorded (Table 13). All the varieties recorded in the 
diversity fair and baseline survey are local landraces. The commonly grown landraces are Dalle, Larfare, Sangle, Seto and Barkhe. 
Farmers distinguish between different varieties on the basis of finger shape, size, maturity time, and grain colour. 

Finger millet is mainly used in the preparation of the local liquor raksi and consumed as dhindo, roti, and khole/phando. It is also 
an important crop for keeping livestock as its straw is used as fodder and grain is used as feed. As making local liquor is its primary 
use, farmers consider the quality and quantity of liquor produced while selecting varieties. Farmers report that consuming finger 
millet generates body heat so it is a better food during the winter to keep the body warm. The local variety Barkhe is also believed 
to have medicinal properties of alleviating joint and muscle pain.
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Table 13. Finger millet varieties, their area, productivity and households (%) growing them in Ghanpokhara 

Variety Area per HH 
(Ropani)

Productivity 
(Kg/Ropani)

% HH 
growing 

Key distinguishing 
traits

Functional traits Present Status

Dalle 1.8 ± 0.32 88.83 ± 14.81 25 round spike/
panicle, light 
brown/whitish slim 
grain

can withstand hailstone 
(does not shatter)

stable/
decreasing

Larfare 2.64 ± 0.48 69.37 ± 11.63 23 red, medium and 
elongated grain, 
long finger

good in taste, produces 
more alcohol (badi raksi 
parne)

increasing

Sangle 3.71 ± 0.77 73.54 ± 15.49 15 red small/tiny round 
grain

can be harvested by 
hand

increasing

Seto Kodo 1.25 ± 0.25 105.30 ± 32.08 8 white round and 
small grain, round 
panicle

best for roti and dhindo, 
white flour (can be given 
to guest as finger millet 
is considered as poor’s 
food due to its black 
colour)

stable/
decreasing

Barkhe 0.78 ± 0.61 145.50 ± 55.03 6 reddish white, 
round grain

can be directly seeded, 
seeded in February and 
harvested in June/July, 
medicinal value 

stable

Kegro 5 ± 1 80.60 ± 2.6 4 small/tiny black 
grain

early maturity stable

Nangre (Yosi 
Nari)

2.5 ± 1.48 46.80 ± 15.6 4 red, round grain, 
droopy panicle

short maturity time, can 
be harvested by hand

stable/
decreasing

Chhangre 1 ± 0.00 30 ± 0.00 2 light red medium 
round grain, erect 
spike/panicle

low shattering, 
resistance to pest and 
disease

stable/
decreasing

Jhype 2 ± 0.00 93.6 ± 0.00 2 Red, round grain High yield
Khro Kodo 2 ± 0.00 93.6 ± 0.00 2 brown grain good for roti, good 

storage capacity (low 
susceptibility to insect 
attack)

decreasing

Lamsare 2 ± 0.00 23.4 ± 0.00 2 tiny black grain early maturity stable
Ustali 4 ± 0.00 31.2 ± 0.00 2 Open finger, 

medium grain
Good yield stable

Lahare  NA NA  white grain good to make dhindo stable
Note: Data for area per HH, productivity and % HH are from the baseline survey conducted with 83 sample households in Ghanpokhara. Information on key distinguishing 
traits and functional traits were gathered from site selection report, focus group discussion and diversity fair.

4.3.5 Foxtail Millet (Setaria italica)

Foxtail millet is common in the Karnali region, though it is also grown in the mid hills of the western region. Informal interaction 
with local farmers revealed that it used to be widely grown after slash and burn and was a major staple food crop 30-40 years 
ago in Ghanpokhara. In recent years, developmental activity especially road construction has enabled families to purchase 
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food especially rice from the market thus reducing the production and consumption of foxtail millet. Only few farmers (10%) 
are cultivating it in an average area of 1.27 ropani/household and producing 89.4 kg/household. It is mainly grown in lower 
elevations of Ghanpokhara, preferably below 1200 masl. It is commonly cooked in the same manner as rice (bhaat) or as dhindo, 
roti and kheer (pudding). It is also used for making a local liquor by mixing it with finger millet. It is considered a famine food 
(“anikal ko anna”) because it can be harvested earlier than maize and even when it is green it can be threshed, boiled and 
eaten. This highlights importance of this crop in securing food availability in hilly region but also the social stigma for being 
associated with difficult times. The varieties, their area, productivity and proportion of households growing them along with their 
key distinguishing traits is presented in Table 14. 

Table 14. Foxtail millet varieties, their area, productivity and households (%) growing them in Ghanpokhara

Variety Area per HH 
(Ropani)

Productivity 
(Kg/Ropani)

% HH 
growing

Key Distinguishing 
Traits

Functional Traits Present 
Status 

Bariyo 0.33±0.24 47.5 ± 12.5    38 white tiny grain less shattering, pudding very 
tasty

decreasing

Tinmase 1.5 ± 0.29 96.6 ± 14.75    38 white and creamy, 
elongated grain

high yield, long thick panicle decreasing

Rato 0.33±0.24 101.25 ± 11.25    25 red elongated grain can be stored for long periods 
(safe from moths, flies and 
monkeys), early maturity

decreasing

Kalo NA NA NA tiny black grain not attacked by monkeys, 
resistant to pest and disease 
in field and storage

decreasing

Parbeli NA NA NA red colour, small grain early maturity decreasing
Seto NA NA NA white round grain can be stored for long periods, 

safe from moth and flies
decreasing

Note: Data for area per HH, productivity and % HH are from the baseline survey conducted with 83 households in Ghanpokhara. Information on key distinguishing traits 
and functional traits were gathered from site selection report, focus group discussion and diversity fair.

4.3.6 Rice (Oryza sativa)

Rice is one of the major cereal crops of Nepal. Additionally, it has a significant amount of diversity, with nearly 2500 landraces 
identified, although some may be duplicates while many more are yet to be collected (Gupta et al., 1996). Its distribution ranges 
from low land to high land. It is cultivated during the main summer season and the spring season (Chaite Dhan). Rice is mainly 
cultivated in low land areas of Roplephant with irrigation facilities, though some local landraces are being planted in high hill 
regions of Ghanpokhara and are significantly contributing to local food security in those high altitudes. Rice is mainly consumed 
cooked/steamed, and as pudding and selroti. It is also used for brewing rice beer (jaand and chhang8 ). Its by-product of straw is 
useful for animal fodder as well as for making gundri, traditional straw mats. Farmers select rice varieties also based on the straw 
quality especially for use as animal fodder.

Among the 94% of households growing rice in Ghanpokhara, 55% grow cold tolerant rice (Oryza sativa) in an average area of 3.75 
ropani, with an average production of 259 kg/household and average productivity of 1.6 tons/ha (Table 15). Farmers generally 
maintain two to three varieties based on land type and functional traits or associated uses like high yield, eating quality and straw 
quality. In Ghanpokhara, seven local varieties and one released variety (Chhomrong, introduced by Annapurna Conservation Area 
Project) have been recorded.  

8  Chhang is made when jaand is filtered or sieved to remove the fermented rice grains.	
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Table 15. Cold tolerant rice varieties, their area, productivity and households (%) growing them in Ghanpokhara 

Variety Area per HH 
(Ropani)

Productivity 
(Kg/Ropani)

% HH 
growing

Key distinguishing traits Functional traits Present 
Status

Darmali 3 ± 0.51 83.1 ± 12.43 33 brownish and light red, 
round grain, with awn, 
long straw

high milling recovery, short 
maturity time, grows in cold 
water, wetland area

stable

Kattike 
(Marshi)

3.15 ± 0.63 87.02 ± 15.35 28 white/yellowish grain and 
bold grain with partial awn 

short maturity time, grows 
in low water

increasing/
stable

Chhomrong 
dhan

2.44 ± 0.24 81.51 ± 5.82 20 big brown grain, red grain Can be grown in upland 
and direct seeding

stable

Kalo Dhan 2.944 ± 0.65 81.15 ± 14.95 20 black brown, medium 
grain

drought tolerant/can be 
grown in upland

stable

Lekali Basmati 4 ± 0.51 55.58 ± 10.11 13 black stripe in brown grain can be grown in upland stable
Takmare 2 ± 0.00 61.10 ± 36.60 4 brown elongated grain, 

red rice
can be grown by direct 
seeding

decreasing

Khairo 4 ± 0.00 95.1 ± 0.00 2 Brownish white and bold 
grain with awn

can be grown in upland, 
high milling recovery

increasing

Seto 6 ± 0.00 48.8 ± 0.00 2 white grain, brown awn short maturity time stable
Seto Kalo NA  NA  NA black and white, slim grain grows in low water 

conditions, can tolerate 
chilling temperature

increasing

Seto Kattike  NA NA NA white round grain, black 
awn

early maturity increasing

Note: Data for area per HH, productivity and % HH are from the baseline survey conducted with 83 households in Ghanpokhara. Information on key distinguishing traits 
and functional traits were gathered from site selection report, focus group discussion and diversity fair.

Cold tolerant rice farming land lies between 1450-1650 masl. The results showed that varieties like Chhomrong, Darmali, Kattike, 
Kalo Dhan and Lekali Basmati are grown by many farmers in an average area of approximately 2 ropani per household, whereas 
varieties Takmare, Seto, and Khairo are grown by fewer farmers (<10%). Takmare is considered very good for preparing rice 
beer (jaand) and can be seeded directly like Chhomrong, although farmers do not practice direct sowing in a set nursery bed 
nowadays. It was learned in informal interactions and group discussions that Kalo Dhan used to be a widely grown cold tolerant 
rice variety, but now its area is decreasing as it is more susceptible to leaf blast and farmers are trying new varieties with better 
yield. 

Hailstorm is the main climatic hazard as it damages paddy in the fields causing yield loss. As a result, farmers prefer varieties with 
early maturity, which increases the likelihood of avoiding hail damage. This is one reason why Chhomrong dhan is popular, in 
addition to providing high quality straw that is preferred by livestock. However, farmers do not like its red coloured grain. While 
the red coloured grain is more nutritious the farmers complain that the cooked rice is not as smooth as white grains. 

4.3.7 Buckwheat (Fagopyrum esculentum, F. tataricum)

Buckwheat is not a commonly grown crop of Ghanpokhara. However, 3.6% of households reported in the baseline that they have 
grown buckwheat in their kitchen garden to try it as a leafy vegetable. Upon investigating the reasons behind this, we found that 
these respondents had brought seed from Beshisahar to try as green leafy vegetables. 
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4.4 Seed Source and Seed Management Practices 

4.4.1 Seed Source of Mandate Crop

Farmers depend mainly on informal seed systems comprised of farm-saved seeds, neighbours, relatives and other villages, to meet 
their mandate crop seed needs. The two most important informal sources are farm-saved seed and exchanges with neighbours 
(Figure 9). For amaranth, 75% of seed is farm-saved while the rest comes from neighbours. For finger millet, 96% of the seed 
is farm-saved, and for foxtail millet, naked barley and barley all seeds are farm-saved. Only rice and bean have formal source 
contributions from agrovet, but farmers still rely mostly on informal sources to meet their seed needs for both crops. For rice, 88% 
of seed is farm-saved, while the haat bazaar, neighbours, and relatives are only minor sources. In bean, 67% is farm-saved seed 
while 17 % is equally obtained from agrovet and neighbours. There are no community seed banks (CSB) in the project site and so 
far government line agencies and NGOs have had limited role in directly providing seed of mandate crops to the farmers. When 
considering all the mandate crops, farmers rely on own saved seed 87% of the time (Table 16). Dalit households reliance on self-
saved seed is slightly lower than average at 83%.

Table 16. Frequency of seed source used by ethnicity for planting decisions in a year

Seed Source Gurung Dalit Tamang Chhetri Total
Own Saved 172 (88) 50 (83) 14 (88) 10 (83) 246 (87)
Neighbour 14 (7) 6 (10) 2 (13) 2 (17) 24 (8)
Agrovet 9 (5) 2 (3) 0 0 11 (4)
Haat Bazar 0 1 (2) 0 0 1 (<1)
Relatives 0 1 (2) 0 0 1 (<1)
Other village 1 (<1) 0 0 0 1 (<1)

Figure in parenthesis is the percentage of the time a particular seed source was used by the given ethnicity.

4.4.2 Farmer’s Seed Management Practices

Farmers’ seed management of mandate crop was assessed at times of variety selection, seed access from others, seed selection 
for next year, harvesting, cleaning and storage. The findings showed that farmers select varieties for rice and finger millet as these 
are major crops. However, the selection limited to available diversity/landraces within the community through exchanges between 
neighbours and relatives. Farmers maintain different landrace/variety depending upon the type of land they have and also based 
on preferable traits such as yield, straw quality and taste. In the case of rice and finger millet, farmers are very careful in keeping 
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 Figure 9. Seed source of mandate crops in Ghanpokhara, Lamjung
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4.5 Post-harvest Practices and Techniques for Mandate Crops

Weeding, harvesting and processing are done manually using locally available equipment like a sickle for harvesting, a stick for 
threshing, a dhiki11 for dehusking and a janto12 and traditional water mill for flouring. The details of mandate crop post-harvest 
processing are presented in Table 18.

Table 18. Post-harvest practices of mandate crops in Ghanpokhara, Lamjung

Crop Dehusking/ pearling of 
grains

Flour Split, cracking, 
groats

Processing Facilities

Amaranth Yes, grains are used by 
roasting and mixing with 
honey and consumed as 
khaja (very rarely)

No No Threshing: manually, mashing with hands (very 
little in amount)

Barley Yes Yes. Flour is used to 
make Dhindo, Satu.

No Harvesting: each panicle is cut down by sickle
Threshing: manually, beating with stick 
Dehusked in Dhiki (very laborious)

Beans No No Yes. Split into 
half or use 
whole grain as 
lentils

n/a

Finger millet Yes, grains are used for 
brewing alcohol

Yes. Flour is used to 
make Dhindo, Roti, 
Khole, Puwa

No Finger millet panicle/spike is harvested by cutting 
with sickle 
Threshing is done manually by beating with stick 
(difficult to find labour) 
Flouring: mill (huller mill and water mill – locals 
report better taste using water mill )

Foxtail millet Yes. Grains are used to 
make bhaat and alcohol 
by mixing with finger 
millet grain

Previously used 
as flour to make 
Selroti, but not a 
current practice.

No Harvest: each panicle is cut down by sickle 
Threshing: Manually, mashed with hands/legs 
Dehusked in Dhiki almost 3 times (very laborious). 
Some respondents reported that it can be also be 
dehusked in mill but has to be dried on the same 
day, otherwise it splits, but not a current practice)

Rice Yes. Grains are used to 
make bhat, kheer. 

Yes. Flour is used to 
make selroti

No Harvesting: whole plant is cut down by sickle and 
left in field for three-four days to dry. 
Threshing: manually, by beating bunches of tied 
rice stalks on ground or stone and then by bullock 
trampling. 
Huller Rice Mill (one in ward no. 1 and one in ward 
no. 3). The mill is not accessible for other villages 
since the village is very scattered.   
Dhiki : for grinding/dehusking grain and flouring 
(some families dehusk rice on a regular basis using 
a dhiki rather than going to the mills due to the 
distance to the mill) (Note: Most families buy rice 
from the market, since the rice they cultivated is 
only sufficient for three-six months.

11   Dhiki is a traditional Nepalese rice (millet etc.) beater used in villages. The manual wooden thresher ‘Dhiki’ is made of wood and works like a lever, but is instead used for grinding.
12   Janto is a traditional grinder made up of stone
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In recent years, the installment of three huller electric rice mills in the VDC have made milling and flouring much easier. However, 
traditional methods are still used for small quantities of crop due to the walking distance to the electric and water mills. Generally, 
females are involved in the processing activities, so interventions to modify local equipment or introducing new technologies, 
especially for threshing finger millet, would greatly help reduce the workload of females and reduced the risk of drudgery related 
health problems. The detailed status of processing equipment in Ghanpokhara is presented in Table 19.

Table 19. Status of processing equipment in Ghanpokhara, Lamjung

S.N. Processing equipment Number Location and detail
1. Huller Rice Mill 1 one in Bhache, Ghanpokhara-1 (khudi hill side) 

one in Frainju, Ghanpokhara-3 (midim hill side)   
one in ward no. 5

2. Water Mill 6 six  (three in ward no. 7, one in ward no. 8, one in ward 
no. 3, one in ward no. 4 )

3. Improved Water Mill 1 one in ward no. 2
4. Dhiki and Jato >500 Almost in every household

Source: Focus group discussions 2014

4.6	 Key Production and Post-Production Constraints 

The major constraint in the agriculture sector of hilly region leading to low productivity is the rugged topography resulting in low 
availability of arable land, harsh climatic conditions, traditional agriculture systems, non-mechanization and lack of infrastructure. 

Beside these general constraints which is applicable to whole hilly region of Nepal and in all crops, the major reasons behind 
decreased cultivation of these traditional crops is lack of sufficient improved crop genetic diversity and quality seeds in sufficient 
amount in production system. Over a 24 year period, the average yields of rice, maize and wheat in Nepal has gone up by 41%, 
46% and 77% respectively, while the yields of finger millet have stayed the same (ABPSD, 2014). There are 95 registered varieties 
of rice, 59 varieties of maize, 24 varieties of wheat but only 5 registered varieties of finger millet and none for crops like foxtail 
millet (SQCC, 2015).

Traditional way of finger millet threshing (beating with stick).  
Photo: Shreeram Subedi, LI-BIRD

Janto: Traditional flouring equipment.  
Photo: Rita Gurung, LI-BIRD
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Local landraces are most adapted and suitable variety for particular domain as it is continuously evolving due to interaction 
with local environment. For farming community in mountain region, local seed network is the main source in accessing seed. 
Due to sparse and isolated human settlement, this local seed network is narrow one which limits the accessibility of farmers in 
getting quality and appropriate planting materials which is another major constraint in production system of these crops. Limited 
research and governmental efforts in selecting, developing and accessing suitable varieties (i.e., high yielding, disease resistant, 
high milling and flouring recovery) of these traditional crops and developing technologies for addressing post harvesting and 
processing difficulties is another constraint which is indirectly hampering production of these crops. In addition, lack of awareness 
on importance of high altitude traditional crops in terms of climate resilience and nutritional value, change in food habit and 
linking it to market for economic benefit is another major constraint. The crop wise production and post-production constraints 
prevalent in Ghanpokhara is presented in Table 20. 

Table 20. Major production and post-production constraints in mandate crops

Crop Production Constraints Post-Production Constraints
Amaranth Amaranth used to be cultivated in the slash and burn farming system that is now 

prohibited under the ACAP regulations. Still 8% of households reported having amaranth 
plants in their land/bari and harvest grain from them, though they do not plant the crop 
intentionally as it grows naturally from shattered seeds. Major production constraint is 
the change in food habits as well as lack of improved varieties in the crop. Farmers also 
do not value the crop.

Barley and 
Naked Barley

Trend of leaving land fallow in winter is increasing, to allow for open grazing and a 
shortage of labour. Climatic hazard: hailstone. Disease: loose smut.   
Farmers do not value and use local crop diversity

Threshing and dehusking 
is tedious in hulled barley. 
Dehusking by dhiki requires 
the process to be run twice to 
remove all the hull.

Bean Disease: Anthracnose and angular leaf spot 
Local diversity is not accessible to local farmers

Cold Tolerant 
Rice

Disease and pest: Leaf blast (majorly in Kalo Dhan), neck blast, sheath rot, leaf roller  
Climatic hazard: hailstone.  
Varietal constraint: low yield, lodging, no grain setting 
Local diversity is not accessible to local farmers

Threshing: beating on ground, 
and later bullock trampling, 

Finger Millet Labour intensive. Disease and pest: Cercospora (but farmer say it doesn’t decrease yield 
significantly), neck blast and finger blast, insect 
Major use: brewing alcohol; rarely used for eating dhido and roti 
Local diversity is not accessible to local farmers

Harvesting and threshing is 
manually done, threshing 
is especially difficult as it is 
manually done by beating 
with stick and also mashing 
with leg.  

Foxtail Millet Tedious weeding, change in food habits  
Local diversity is not accessible to local armers 
Farmers do not benefit from use of local crop diversity

Threshing, dehusking, and 
milling (dehusking in dhiki is 
tedious and labour intensive) 

Note: Socio-economic constraint: youth migration to foreign country for employment especially gulf countries and to nearest city for education purposes, and easy access 
to market have led to barren land. 
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4.7 Status of Amaranth and Buckwheat as Green Vegetables

Less than half of the surveyed households reported to consume buckwheat (37%) and amaranth (24%) as a green leafy vegetable 
(Figure 10). No households have ever sold or bought green buckwheat or amaranth. Buckwheat is not commonly grown in 
Ghanpokhara. Farmers reported that they have consumed buckwheat when shared by neighbour who has grown it. However, 
a wild relative of buckwheat called badmale (Fagopyrum cymosum also called F. dibotrys) is found abundantly in the production 
system covering the terrace walls. It is used both as a leafy vegetable and fodder for livestock.

4.8 Buying and Selling Trend of Mandate Crops

Among the mandate crops, only rice and finger millet is bought and sold in Ghanpokhara. For the large majority (83%) of the 
households the trend of buying rice is increasing, while 43% of the household report increasing trend in buying finger millet 
(Figure 11). Decrease in buying rice and finger millet is virtually non-existent. Findings showed that 84% of households purchase 
rice and 25% purchase finger millet for regular use. An average of 283 kg of rice per household and 250 kg of finger millet per 
household was bought in the village in the year 2014. Both rice and finger millet are bought from a nearby market in Beshisahar. 
Finger millet is mainly used to make a local liquor (raksi), which is sold in local hotels and the nearby tourist village of Ghalegaun. 
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Figure 11. Trends of buying mandate crops for consumption by the respondents
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4.9	 Awareness and Training on NUS Crops

The level of awareness of the Nepal Food Corporation (NFC) purchasing food crops, training by Farmer Field School (FFS), 
knowledge of Community Seed Bank (CSB) and farmers’ access to training on neglected and underutilized (NUS) crops is very 
limited or absent in the site (Figure 12). The household survey results showed that only 4% of respondents were aware that the 
NFC buys local crops. This is understandable as the operations of NFC is not common in Lamjung as it is in other project sites in the 
Karnali zone. This lack of awareness can also be linked to a lack of communication media sources like radio and television. Similar 
results were found regarding knowledge or familiarity with the CSB; only 4% of respondent had heard of it and even they became 
aware of CSB through the Local Crop Project meetings. Additionally, no households had a family member who had attended FFS 
and most respondents were not aware that FFSs are run by DADO.

4.10	 Locals’ Perception on Promotion and Conservation of Local Crops

Farmers’ perception on promotion and on-farm conservation of local crops is very limited in Ghanpokhara.  Forty-one percent 
of surveyed farmers did not answer the questions regarding crop conservation, and of those who did respond, some equated 
conservation to having enough planting material for the following year. This shows farmer communities limited knowledge level 
in visualizing importance of agrobiodiversity. Similarly, 53% of respondents did not answer questions relating to the promotion 
of crops. 

4.11 Local Institutions and Organizations in Ghanpokhara

Information on local institutions and organizations such as groups, committees, forums and cooperatives, and their objectives 
and activities were collected and are presented in Table 21. The findings showed that Ghanpokhara has several saving and credit 
groups but their performance is not satisfactory. Moreover, it has only three farmers’ groups, of which two were recently registered 
with a focus on big cardamom farming. This showed that working in a group for collective action is not a prevalent culture in the 
site. Being in the ACAP region since 1992 AD, the conservation area management committee (CAMC13) is the most formalized and 
active group along with mother groups, which were also established by ACAP.

13     Conservation Area Management Committee (CAMC) is formed under the CAMR in each village development committee, which falls under Annapurna Conservation Area. It is a 15-member    	
         body and is entrusted with the responsibility to manage, utilize, and protect all the natural resources within its own respective VDC.
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Table 21. Community based organizations, groups and programmes in Ghanpokhara, Lamjung14

S.N. Community based 
Organization/Local 

Institution and 
Programme 

Background and Establishment Objective and Working Area Present 
Status

1  (ACAP)- Conservation 
Area Management 
Committee (CAMC)-
Ghanpokhara

 VDC level body/committee formed 
by ACAP under conservation area 
management rules (CAMR15), 2053, total 
15 members representing all wards 
including VDC secretary. 

Responsible for maintaining conservation area’s 
rules and regulations, ACAP provide fund/support to 
run livelihood enhancement activities through this 
committee

Active

2 Mother Group Ward level group formed by ACAP-CAMC 
in 1996 A.D.

Fund raising activity like performing cultural 
programmes and using funds in social activity like 
walking trail maintenance, sanitation, helping school etc.

Active

3 Ward Citizen Forum Ward level group of local people (in 
absence of ward level formal committee)

Forum for discussion of local issues, ward coordinator 
presents issues and raises needs in VDC level discussion

Active

4 Sthaniya Bikash Kosh VDC level committee formed LGCDP in 
2005/2006 A.D., formed 18 different ward 
level groups (only 12 are active in terms of 
saving)

To enhance local communities’ livelihoods through 
saving and credit and providing training on income 
generating activity like vegetable farming, business etc. 

Not active

Farmers Groups and other programmes 
1 Gauru Alaichi Krishak 

Samuha
Ward no. 8, established in 2070 B.S. Community based big cardamom farming Active

2 Ghimrang Alaichi 
Krishak Samuha

Ward no. 6, established in 2070 B.S. Community based big cardamom farming Active

3 Roplephant vegetable 
farming group

Ward no. 5, established in 2065 B.S. Off seasonal vegetable farming Not active

4 Krishak Jagaran 
Laghubitta Karyakram 
by Krishak Jagaran 
Credit and Cooperative 
Limited

Ward no. 5, established in 2068 B.S. Saving and credit Not so 
active

5 Janajagaran Krishak 
samuha

Ward no. 1, 5,  and 8, four groups in 
three wards with 50 members composed 
of 10 mini groups of five members each, 
established in 2066/67 B.S.

Saving and credit Active

6 Janakalyan Krishak 
Bachat karyakram

Ward no. 1,2,3,4 and 6 Saving and credit for livelihood enhancement 
programme ran by Janakalyan Credit and Cooperative 
Bank

Just 
started

7 SUAHARA Programme USAID funded programme, ran by RCDC 
Nepal in Lamjung in coordination with VDC 
health post and local female community 
health volunteers from 2070 B.S.

Enhance nutrition and sanitation of 1000 golden days 
mother, baby and family

In last 
phase

8 Citizen Awareness 
Centre (CAC)

Ward no. 1, established in 2068 B.S., 
25 members from DAG community, 
programme supported by VDC and DDC

Discussion and support programme on human rights, 
sanitation and livelihood enhancement programme

Active 

9 Samagra Bikash 
Karyakram

whole VDC Awareness on human rights, saving and credit 
programme to enhance livelihoods of local people

Not so 
active

Source: Focus Group Discussion, 2014

14     Conservation area management rule 2053 (1996) is rules and regulation provided by government of Nepal that helps in managing conservation area.



Baseline Survey Report: II. Ghanpokhara, Lamjung. Integrating Traditional Crop Genetic Diversity into Technology: Using a Biodiversity Portfolio Approach to Buffer against 
Unpredictable Environmental Change in the Nepal Himalayas, 2016.

32

5. DISCUSSION

5.1 Socio-economic and Demographic Context

The population of Ghanpokhara is predominantly Gurung followed by Dalit. Gurung is a major indigenous ethnic group of Nepal 
but are concentrated mainly in the western development region. Dalit is a historically disadvantaged and socially, religiously 
and culturally discriminated group that live throughout the country. The ethnic composition of Ghanpokhara is rather unique 
compared to other project sites.

Agriculture and remittance are primary sources of livelihood for 40% and 30% of households in Ghanpokhara. Farming 
in Ghanpokhara depends on resources available within the household such as land holding and farm labour. Due to lack of 
mechanization, family labour is critical to agriculture. Hence, the increase in the share of remittance from migrant family members 
has two fold impacts on agriculture. First of all, the remittance income and access to market means that families are less reliant 
on growing their own food. Secondly, migration reduces the amount of farm labour available and hence reduces the capacity to 
farm the existing farmland, leading to increased workload of female members of the household, loss of diversity and fallowing of 
productive land. 

Gender roles in agricultural decision-making and work division also have an impact on agrobiodiversity. The decisions need to 
be made on what crops and varieties to plant, technologies to adopt and division of work load. Studies have shown that female 
members tend to maintain more diversity than males, as males are more inclined toward economic benefits while females 
are interested in trying a variety of things. With males more like to migrate than females, women’s role in agriculture is going 
to be even more crucial. This baseline study is unable to provide an in-depth understanding of the role of gender in genetic 
resource conservation. It is essential to develop a better understanding in this regard. Understanding the gender dimension in 
agrobiodiversity management will be crucial for the project team in designing local crop conservation strategies. 

The average landholding of Ghanpokhara is 0.6 ha (12 ropani) whereas 5% of the households are landless (VDC Profile, 2067). 
The average landholding of Ghanpokhara is slightly more than the district average of 0.52 ha (10.4 ropani) and slightly less than 
the national average of 0.68 ha (13.6 ropani) (CBS, 2013). The average cultivated land per household is 0.45 ha (9 ropani) which 
clearly shows that leaving land barren is common in Ghanpokhara. The extent of barren land (khet and bari) is 0.5 ha (10 ropani) 
and 0.15 ha (3 ropani) per household, respectively. With labour migration, lack of mechanization in agriculture and limited 
marketing infrastructure for farm products the trend of land fallowing will likely continue.

A well-being ranking study conducted in 2011 by the USAID funded SUAAHARA programme, in coordination with the District 
Development Committee (DDC), categorized 29% of Ghanpokhara population as “very poor” with food sufficiency of less than 
three months. In contrast, 6% of the population of Lamjung district has food sufficiency for less than three months, while 9% of the 
population is food sufficient for 10 to 12 months, 30% for seven to nine months, and 8% for four to six months (CBS, 2013). As per 
the National Census of 2011, the annual production of 64% of farmers is insufficient to last for an entire year in Lamjung, which is 
slightly higher than the national average of 60%. In this scenario, integrated land management that maintains higher diversity can 
be supportive in uplifting the food sufficiency status and enriching the nutrient supply. Local crops are easily and locally available 
option/sources for this type of management plan.

5.2 Mandate Crop Diversity

The agricultural system of Ghanpokhara site Lamjung is characterized by farming households with land parcels spanning a wide 
range of altitudinal variation and irrigation practices. Ghanpokhara is a spread out VDC extending over two hill sides (Khudi and 
Midim rivers) with different slope aspects. This increases the ecological diversity encompassed by farmers’ fields and such micro-
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environments create different evolutionary pressures for continuous adaptation of crop populations, resulting in a wide range 
of local landraces. Farmers’ management practices at the household level like land type, input (fertilizer), intercultural and seed 
selection activity introduce further variation into local landraces. Having said that, the average household richness of rice is 2.17 ± 
0.11 and finger millet is 1.06 ± 0.03 is low compared to places like the Rupa and Begnas watershed in Kaski. 

Resource rich farmers with greater number of land parcels are more capable of maintaining greater amount of genetic diversity. 
However, we also observed resource poor farmers maintaining high plant diversity, especially of vegetable species. This may 
be because they have to rely on wild and neglected species for food and are less able to afford buying improved seed from the 
market. During distribution of seeds of rare crops like amaranth and naked barley, we noticed a greater interest among farmers 
with average resource base, while resource rich farmers were keen on transitioning to cash crops and tunnel farming.

Abiotic stresses such as chilling temperatures, drought, and infertile soil, are prevalent in Ghanpokhara. Varieties that are well 
adapted to these marginal environments are key resources for farmers. Incorporating these traits and their underlying genetics 
through breeding programmes and developing farmer-preferred varieties is one way to contribute to ensuring food security of 
this and other mountain regions. During this process, documenting detailed information on agrobiodiversity and involving local 
farmers in creating a community biodiversity register will be vital. 

Farmers maintain and select various varieties not only based on local environments, but also make decisions based on their 
management practices, crop traits (e.g., yield and taste), and post-harvesting and processing traits (e.g., easy threshing, straw 
quality, climate resilience, disease and pest resistance, and drought tolerance). Choice of variety and preferred traits vary from 
farmer to farmer, making the availability of a wide range of varieties an important resource.

Gene bank collections and studies have shown that Nepal has a wide range of landraces of finger millet and rice, two of the 
mandate crops. Rice tends to have higher diversity as it is more sensitive to the micro-environments of farmers’ field (Joshi, 2005). 
Nearly 2500 rice landraces have been identified according to Gupta et al., (1996). Fewer landraces have been identified for other 
mandate crops like foxtail millet, buckwheat, and barley. This pattern is also seen in Ghanpokhara, Lamjung, as rice and finger 
millet have the highest community level richness among the six mandate crops cultivated in the area. There are 38 varieties of 
rice (eight varieties are cold tolerant) and 14 varieties of finger millet. These two crops are of major importance in Ghanpokhara 
and play an important role in ensuring food security in the area. Additionally, finger millet has cultural importance in many ethnic 
communities as it is used to make raksi which is essential in happy and sad rituals. The search by farmers for finger millet varieties 
with desired traits like high yield, good straw quality, good for eating and good for brewing alcohol, occurs not only with local 
varieties, but also with varieties from other villages through relatives, which further increases the richness of the crop. However, 
other mandate crops like naked barley and foxtail millet are not widely cultivated and so have low richness. Deploying additional 
varieties of crops that have lower diversity levels is one way to increase available options for the farming community, which 
eventually contributes to making farm and seed systems more resilient and sustainable. 

5.3 Mandate Crop Seed Systems 

Farmers’ traditional knowledge and practices play an important role in the conservation and use of neglected and underutilized 
species like amaranth, foxtail millet, and finger millet. Farmers continue to save and plant some varieties due to their religious, 
cultural and medicinal value. For example, amaranth is used in Buddha Jayanti Puja, a red variety of foxtail millet has medicinal 
value for curing skin diseases, and finger millet is used to make raksi which is essential in Gurung cultural rituals including 
marriage and death ceremonies.

Seeds are the main genetic resource base and their handling, selection and management play a key role in shaping the genetic 
composition of any variety. Seed management practices vary widely among farmers. Resource rich farmers with access to fertile 
land and sufficient inputs (e.g., farmyard manure), tend to select seed from standing crops by selecting best (full grain, disease 
free) panicles which is not always possible for resource poor or marginalized farmers. In Ghanpokhara, Dalit households have 
slightly less, and lower quality land, compared to the Gurung community, which is reflected in their lower food self-sufficiency. 
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Seed systems of mandate crops are informal and mostly based on farm-saved seed. As a result, farmers’ knowledge and 
management practices like selection, harvesting, drying and storing play a key role in determining seed quality and ultimately 
production and genetic resource base. The seed selection from standing crop is crucial in assuring seed quality since farmer 
selects best panicle and also helps in maintaining varietal purity by positive selection. Although during FGD, farmers reported 
performing seed selection of rice, finger millet and foxtail millet from standing crop by selecting phenotypically good and disease 
free panicles, it has not been further validated what percentage of farmers actually practice this. Since women are responsible 
for handling, selecting and storing seed, increasing their knowledge on seed management practices and training them on basic 
criteria of seed selection should be another area of project intervention that ultimately helps to improve the seed system of these 
mandate crops. 

In developing countries, 60-100% of the seed systems are farmer managed, depending on the crop (Almekinders and Louwaars, 
2002). Farmer managed seed systems have a significant role in allowing landraces/varieties to evolve in a local environment, thus 
making them important contributors to the management of global plant genetic resources for food and agriculture (FAO, 1996). 
Thus, seed systems have to be healthy, as defined by four major criteria: seed knowledge base, availability of diverse seed, seed 
quality/purity, and ease of access. 

Farmer managed seed systems are more prevalent with local varieties and minor crops (Almekinders and Louwaars, 2002), which 
is the case in Ghanpokhara, Lamjung.  Seed source analysis of Ghanpokhara showed that among the six mandate crops commonly 
grown in the area, only rice (2.4%) and bean (16.7%) had contributions from the formal15  seed sector. For the rest (finger millet, 
foxtail millet, amaranth and barley), the seed system is a fully informal16, farmer managed system based on farmer-saved seeds 
and obtaining seeds from relatives and neighbours. As of now, six varieties of cold tolerant rice and three varieties of finger millet 
have been released through the formal sector (MoAD, 2014), but the local community in Ghanpokhara has no access to these 
seeds as national seed companies do not sell them in this area. The government’s extension programme has so far been unable 
to reach farmers in Ghanpokhara, which indicates more work is needed in identifying different entry points for making seed of 
local crops like finger millet and other minor crop available.

The present scenario shows poor connection between the informal and formal seed sector. Both the formal and informal seed 
system have to be linked up so that they can complement each other. There is no engagement of seed producer group and seed 
company in local crops. Limited government extension programmes and NGO efforts seems insufficient. The government has to 
conduct research on bottlenecks in access and design possible mechanisms to include local variety seeds in seed producer groups 
and seed companies in order to provide wider access.

5.4 Institutional Setting and Awareness of Agrobiodiversity Conservation

Conservation, especially of agricultural biodiversity, has received relatively less priority compared to conservation of forests and 
wildlife. A number of national parks and conservation areas have been designated for the conservation. The local community of 
Ghanpokhara is aware on conservation of wildlife as the area falls under ACAP. But there is no institution nor programme targeted 
for the conservation of crop genetic resources.

5.4.1 Governmental Initiative in Conservation of Local Crops

Government has focused programmes on developing varieties and increasing production in major staple crops like rice, maize 
and wheat. Despite key role of local crops in food security due to their hardiness, resilience to stresses and nutritional value, 
public investment in research and development on these crops is scarce. Without involvement of governmental agencies, the 
conservation and promotion of local crops cannot be mainstreamed. Documentation and wider sharing of research initiatives 
and findings undertaken by NGOs will be helpful in this process. In addition, involvement of universities, research organizations 
and extension sectors for collective action is essential for tangible results. Hence, the project has to intervene in linking non-

15     Formal source include Agrovet, Haatbazar.
16     Informal seed source: own source, neighbor, relatives and local market;
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governmental and governmental sector in mainstreaming good practices in national package. Also, involving universities in 
research and education of these neglected but high value crop can be another major area of intervention. 

5.4.2 Local Institutional Settings

Local institutional setting is another factor that affects the conservation and management of agrobiodiversity. Without community 
participation and ownership, programmes or interventions may not succeed. Nepal’s local institutions or community based 
organizations are mainly inclined towards social work, saving credit and developmental activities. Also, the trend of forming local 
institutions as per individual project mandates has given rise to large number of financially unsustainable community based 
organizations (CBOs). In promoting conservation and management of agrobiodiversity, the project team has to work has to helped 
the community see the linkages between project’s objective and the long-term resilience of their farming practices. Continuous 
and close interaction with community members is crucial for empowering local communities and their institutions to be able to 
seek services from government and NGO sectors to solve the problems in their community. This requires development of local 
leaders in this sector that have the capacity to mobilize local community for collective action and transformative change and 
actions.

5.4.3 Raising Farmers’ Awareness about Available Services

Linkage and break in information flow from higher to lower level (government to farmers and vice versa) is persistent in Nepal. 
Field based observation has confirmed that communication and service flow between farmers and the Agriculture Service Centre 
(ASC), DADO are occasional. The literacy rate of Ghanpokhara is low at 55%, which is also a barrier in linking farmers to agriculture 
service providers. The project team should create an environment for the sharing of services provided by the government (DADO, 
ASC) to local community by organizing VDC level interaction meetings. It should also facilitate the local communities to get access 
the provided services. Also, sharing of initiatives taken by the government to promote local crops, such as the Nepal Food 
Corporation (NFC) buying local crop/product like beans from Karnali region for selling in the urban market can be motivating 
stories for farmers. 

Apart from sharing, exposure visits are considered as a decent method of demonstrating good practices and a step in generating 
motivation in farmers. In this case, an exposure visit to a community seed bank (CSB) and hearing and learning from the success 
stories of farmers who are part of CSB can be more productive than just teaching farmers about CSB. 

5.5 Key Production Constraints and Possible Interventions

The project mandate crops face a variety of production and marketing constraints that are leading to declining cultivation. The 
National Census of 2011 revealed that the area under cultivation of crops like finger millet, barley, and buckwheat has decreased 
by 19%, 35% and 40% respectively since the last census in 2001 (CBS, 2011). Also, as per annual production data of cereal crops 
prepared by DADO, the cultivation area of mandate crops like finger millet, barley, naked barley, buckwheat and foxtail millet has 
continuously decreased in the past two to three years. For instance, the productivity of finger millet in 2014 was 0.97 metric tons/
ha, whereas in 2015 it was 0.78 metric tons/ha. The reason behind decreased productivity of finger millet in 2015 is reported to 
be pest infestation (Army worm). Based on annual production data, it is clear that average productivity of mandate crops is low, 
except for rice. However, production data specific to cold tolerant rice is not available. Crops like foxtail millet and naked barley 
are being grown in a small area, which makes their total yield too small to be visible in government records.

Often the trend of leaving farm land fallow and abandoning of traditional crops and varieties is seen as a sign that farmers lack 
interest in these crops in particular and farming in general. The increasing share of remittance in family income is seen as another 
sign that farming is no longer important. However, this perspective ignores the reality that farmers still have not completely 
abandoned these crops despite lack of research to develop and disseminate better varieties, lack of mechanization and markets. 
A large number of rural farmers continue to work hard but with research and market support and not able to gain in productivity. 
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Furthermore, the national economy is also not in a situation to absorb all the farmers in to other forms of employment any time 
soon. There are no stable manufacturing jobs to fill the needs of the rural farming households if they were to quit farming. 
Hence, providing them the technology, knowledge and tools to stay gainfully employed on their own farms is crucial for national 
economy, peace and security. Therefore, it still remains vital to provide better varieties, technology and market infrastructure of 
mandate crops to serve the under-served. 

5.5.1 Access to Genetic Diversity

Lack of sufficient crop genetic diversity, crop genetic diversity inaccessible to farmers, farmers not valuing and using traditional 
crops and being unable to get benefits from use of local crop genetic diversity are the major constraints to conservation and use of 
traditional crop varieties (Jarvis et.al, 2011). Though Nepal is rich in genetic diversity of traditional mountain crops identification of 
suitable varieties and accessing in sufficient amount has been a real problem. Poor seed networks, lack of integrated coordination 
between formal and informal seed sector and limited research and investment by national system in these crops has hindered 
the potential of local crop genetic diversity. Along with this, change in food habit, lack of appreciation of importance of these crops 
have prevented farmers in getting benefit by using these crops. 

Hence, in order to address these constraints, several interventions can be designed. For creating easy access to diversity of seeds, 
tools like participatory seed exchange (PSE) at community level can be practiced. Diversity fairs, food fairs, recipe preparation, 
nutrient and health classes can be used to raise awareness from schools to consumers, and hence the demand for these 
crops. One possible way to increase consumption is to invest in the documentation of local consumption practices (e.g., recipe 
documentation), product diversification and to bridge the gaps in value chain. 

Unless, the community works collectively, these tools cannot bring positive change, thus local institution like schools, mother 
groups, farmers group should be strengthened. In this regard, community seed bank (CSB) can be the option. The CSB can create 
access to better seed to farmers along with conservation of local plant genetic resources. Apart from this, research activity also have 
to focus on value chain addition study in order to promote these crops and link rural and urban community. More importantly, 
awareness on the importance of local crops in terms of climate resilience and food and nutritional security has to be highlighted.

5.5.2 Mechanization, External Input and Services

Agronomic practices from planting to harvesting and post harvesting are done manually. Labour is intensive in land preparation, 
weeding, threshing, dehusking and milling. In crops like foxtail millet and finger millet, intercultural activity and threshing have 
been reported as major agronomic constraints, while in naked barley and barley dehusking has been reported as major processing 
constraint. Mechanical tools related intervention also helps in reducing work load from women member of household as mostly 
women perform these agronomic and post harvesting activity apart from land preparation (ploughing) and bullock trampling 
(Dain) in Nepal.

In this scenario, the introduction and demonstration of post-harvesting machinery like a thresher would be helpful. Though 
an agricultural extension programme has been promoting processing technologies, no households reported using threshers 
in the 2011 National Census. This indicates that extension and technology adaptation barriers can be another area of study so 
that appropriate strategies can be designed to give farmers access and training on new tools. However, some improvement has 
been made for rice with the installation of a huller electric rice mill. Identifying and developing varieties that are comparatively 
easier to harvest, thresh, and dehusk would also be helpful. Experiences from Lekhnath, Kaski show that rice mills can be used 
for processing mandate crops like foxtail millet too with some practice (Paudel, pers. comm.). As the production of these crops 
increase, farmers and millers will have the incentive to figure out how to adapt existing processing technologies.

The practice of accessing external inputs for farming is pretty limited. Farmyard manure is the main source of nutrient input for 
mandate crops. Open cattle sheds are common, hence exposure of manure to excessive sunlight and leaching decreases its 
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nutrient content. It is critical to work on better management of farmyard manure in order for farmers to receive the full benefit for 
their efforts. There are traditional practices of using animal urine and ash for pest and disease management, while ACAP has been 
promoting use of bio-pesticide. However, the efficacy of these practices seem to be mixed in farmers’ experiences.

Due to various reasons like geographical setting and limited coordination between farmers and service providing agencies is 
preventing farmers in benefitting from governmental support. In this scenario, any organization working in the area has to invest 
in creating awareness and developing mechanisms for information sharing. The Local Crop Project can work on linking the local 
community to agriculture centers and DADO. Access to information is key in receiving services from governmental agencies. The 
project can organize sharing programmes on services provided by DADO and facilitating local community on method in receiving 
those services. More importantly, the project can distribute seeds of mandate crops through DADO/ASC not only in working district 
and VDCs but also in similar agro-ecological zones. This kind collaboration with DADO is necessary to promote identified landraces 
of mandate crops. This will help linking the informal seed sector to the formal one. Eventually, the government’s agriculture 
development programme should include conservation, use and promotion of local crops. Support for local and regional market 
development can go a long way of boosting incomes of farmers in Ghanpokhara with limited livelihood options. 

5.5.3 Climatic Hazard and Pest and Disease Infestation 

Hailstone is one of the major climatic hazard for crops in Ghanpokhara (mainly rice in August-September and naked barley in 
February-April). Therefore, early maturity is a desirable trait in this region. Climate change has brought unpredictable changes, 
putting mountain areas at high risk largely because their rain fed agricultural systems are highly dependent on monsoon rains. 
Changes in rainfall patterns and increased temperatures have posed additional challenges in farming by shifting the planting 
season and occurrence of new pests. In case of disease, leaf blast and neck blast in rice, Cercospora leaf spot, neck blast and 
finger blast in finger millet are major disease problems. As such, identifying varieties that can better withstand these complexities 
is a big challenge which is and one of the main objectives of this project.

5.6 Potential Marketing Opportunities

There is a good opportunity of promoting underutilized local crops through awareness raising, value addition, marketing and 
linking with eco-tourism. Following could be some opportunities of linking local product to market: 

•	 In eco-tourism places, promotion of local crops and their local recipes can be a way to conserve local crops. Ghanpokhara is 
one of the working areas of the Chamber of Commerce, Lamjung. This can be done by linking awareness, production, value 
addition and increasing consumption of local crops and their products by linking with eco-tourism (promoting homestays 
services for in country and outside visitors).  

•	 Linking farmer and business outlets which sells local products. For example, Manang Lamjung village shops (Gaule Pasal) in 
Beshisahar, Lamjung. This will require increasing quality production, value addition and promotion of local crops and their 
products.

•	 Increasing community benefits by introducing traditional as well as innovative food recipes of traditional local crops for 
market outlets, for example, rice pudding of foxtail millet, breakfast soup of finger millet, pancake of mixture of millets, 
buckwheat and barley flours as nutritive diets etc.

•	 Awareness and easy preparation methods including recipes are vital to increase local consumption of NUS crops for the 
health and nutrition benefits of the communities.
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6. SUMMARY AND WAYS 
    FORWARD

6.1	 Summary 

Ghanpokhara is a hilly VDC in the western region of Nepal predominantly inhabited by Gurung (67%) and Dalit (24%) ethnic 
communities (and a smaller proportion of Tamang and Chhetri). The average farm size is 0.6 ha (12 Ropani) per household and 
cultivated land per household is 0.45 ha (9 ropani), which shows that leaving land barren is common in Ghanpokhara. The farm 
size ownership of Dalit is lower than that of Gurung, and 20% of Dalit households do not own khet land. Agriculture is the major 
source of livelihood and is practiced by all households. However, it is no longer the primary source of livelihood for nearly half of 
the households that instead rely first on remittance (30%) and pension (16%). 

Ghanpokhara is not food self-sufficient, with the staple food supply lasting only seven months. Gurung ethnic group has the 
highest food sufficiency (eight months), while Dalit have the lowest food sufficiency status (four months).  The practice of eating 
vegetable and green leafy vegetable neither common nor celebrated. Consumption of rayo (broad leaf mustard) is a notable 
exception. Household self-sufficiency of vegetables is less than five months in a year.

Ghanpokhara is characterized by sub-tropical to alpine climates and a rugged topography with an average rainfall of 152 mm 
per year. The farming system is rainfed and integrated with livestock and agroforestry. Farm yard manure is the major source of 
fertilizer and transhumance is still in practiced, which is also a major source of soil fertilization in situ. Rice, maize, finger millet, 
soyabean and potato, are the major crops grown. Leaving land barren in the winter season is common practice to build inherent 
soil fertility. 

Only six out of eight mandate crops have historically been cultivated in Ghanpokhara. Proso millet and buckwheat were not 
common even in the past. The mandate crops in Ghanpokhara share 43 varieties among them, which is still considerable amount 
of diversity. The greatest varietal richness is in finger millet (14 varieties), cold tolerant rice (8 varieties) and foxtail millet (7 
varieties). Most of these are local varieties as very few registered varieties exist for mandate crops and cold tolerant rice in Nepal. 
Crops such as foxtail millet, barley, naked barley, and amaranth are grown by less than 10 % of households, which highlights the 
need for promoting and conserving these crops. 

Mandate crops grown in the area make an important contribution to sustaining food and nutritional security, but in recent 
years their cultivation has been decreasing. The hilly region has generally lower productivity as compared to terai due to various 
reasons such as abiotic stresses, low availability of arable land, lack of improved varieties, traditional agriculture practices, lack of 
infrastructure and non-mechanization. In addition, easy access to market, change in food habit, lack of labour due to involvement 
in foreign employment has worsened the situation which has resulted in higher dependency on imported product and increasing 
extent of barren land.

Informal seed system still plays a dominant role with farm-saved seed and exchange with neighbours and relatives as the major 
sources of seed. Farmers use their traditional knowledge for seed management (e.g., seed selection and storage, moisture 
management and monitoring). Gathering of seed from standing crop by panicle selection is practiced in major crops like rice 
and finger millet by few farmers. Besides, farmers have limited knowledge on pest and disease management, which is also a 
major production constraint. Insufficient diversity of some NUS crops such as barley reduce flexibility for selection and community 
resilience. 

There are active community based organization like mother groups, farmer groups and saving & credit groups under local 
governance and development programmes in the VDC. Among these, the Conservation Area Management Committee (CAMC) 
under ACAP is active. ACAP’s focus is on the conservation of forest and wildlife biodiversity. While the concept of conservation is well 
known to the community, awareness of agrobiodiversity conservation and promotion of local crops is low because no organization 
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aside from this project is working on it. Hence, the Local Crop Project (LCP) has an important role to expand the conservation 
agenda of ACAP by integrating conservation and promotion of local crops. Raising awareness, building capacity of local partner 
organizations and coordinating with local and district level stakeholders, especially the District Agriculture Development Office/
Agriculture Service Centre (DADO/ASC), the District Development Office (DDC) and ACAP is necessary and strategic.

6.2	 Ways Forward: Guideline for planning of future programmes

Understanding the production and use constraints of traditional crop diversity is the key to developing suitable interventions at 
local level (Jarvis et al., 2011). This study provides the baseline information on (i) crop genetic diversity on farm, (ii) access to 
genetic diversity and related information, (iii) extent of use of available diversity and information, and (iv) benefits obtained by the 
farmers or farming community from the use of crop genetic diversity. Situation analysis considering these four areas (assessment, 
access, use and benefit of diversity) can, and most probably will, lead to a number of different actions that community would 
like to do. The decision to implement a particular action, and therefore its success, will depend on farmers and the farming 
community having the knowledge and leadership capacity to evaluate the benefits that this action will have for them. This in turn 
emphasizes the importance of activities (whether by local, national and international organizations and agencies) of strengthening 
local institutions so as to enable farmers to take a greater role in the management of their resources.

The possible areas of intervention based on major production constraints17  are as follows: 

1.	 Crop Diversity Inventory: 

A wider varietal portfolio is a sign of a robust seed system and therefore a resilient farming system. A robust local seed system 
is able to provide a diversity of variety for a range of needs and scales. Relying on external seed sources means that farmers will 
only be able to get varieties with wide adaptability but not necessarily suitable for their particular use cases. Though Nepal is rich 
in crop genetic diversity, limited diversity is reported in crops like amaranth, barley, buckwheat, foxtail millet, naked barley. Tools 
like diversity fairs, four cell analysis and focus group discussion can uncover critical information about varieties, their functional 
traits, constraints and use values. Seed collection and photo documentation can be helpful in safeguarding the genetic material 
as well as key distinguishing traits of the varieties. Developing varietal profile of local varieties will provide a reference document 
for further activities, use information to market outside the community and is a document which helps to recognize community’s 
crop genetic diversity.

2.	 Grassroots breeding/PPB and PVS: 

The projects mandate crops have few, if any, released varieties in Nepal and farmers have been historically relying on local 
varieties and their selection. Employing grassroots breeding can rapidly improve the populations of local varieties, disseminate 
the improved lines and also generate potential parents for subsequent conventional or participatory plant breeding (PPB). 
Participatory Variety Selection (PVS) and other participatory tools and methods (IRD and Diversity Kits) can be used to improve 
access to the few varieties that have been developed but not yet in reach of mountain farming communities.

3.	 Diversity Introduction: 

Deploying germplasm at the genebank collected from similar agro-ecological zones can add new diversity into the community. 
Diversity blocks and observation nurseries can be used initially to assess farmer’s interest, followed by seed multiplication and 
distribution of promising germplasm. Deploying lost varieties can help in restoring the lost diversity of the area, like introducing 
amaranth and buckwheat and promoting both as a grain and a green vegetable. Different approaches like diversity blocks, diversity 
kits, IRD kits, seed selection and seed multiplication at the local level can be adopted. Tools like participatory seed exchange 
provide a platform for farmers to exchange seeds already in the community to increase access and populations. Local as well as 
district level stakeholders have to be involved to sustain a robust seed system in the long run.  

17   Production constraints is discussed in detail in section 5.5 “Key Production Constraints and Possible Interventions” which are a) local diversity does not exist, b) local diversity is not  	
       accessible to local farmers, c) farmers do not value and use local crop diversity, and d) farmers do not benefits from use of local crop diversity.
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4.	 Addressing Agronomic Constraints: 

In the context of post-harvesting and processing difficulties reported as a barrier to the promotion of local crops, investment in 
technology development and demonstration is an area of intervention. Thus, studying present practices, analyzing constraints and 
providing feedback for technology development can be helpful. Also, market chain, value addition and product diversification 
study is essential to design programmes to promote these local crops. In this case, training local hotels in preparing different 
dishes of local crops while displaying their origin while serving food can also help. Crops like finger millet, foxtail millet and 
leafy vegetable amaranth can be promoted in this regard. Farmers will then value local crop diversity and benefits from such 
interventions. 

5.	 Raising Market Awareness to influence the Value Chain: 

Farmers usually do not value local crops because of lack of scientific information and market incentives in growing these 
crops. Several of the project mandate crops are neglected from research and developmental perspective. Hence, awareness 
and marketing together with stressing the nutritional importance of these crops (especially finger millet and foxtail millet for 
diabetics, amaranth as an iron rich leafy vegetable or amaranth grain has a good source of protein) has to be a priority to highlight 
the importance of these crops. Along with technological research, interventions on market value chain is needed in promote 
these crops so that farmer can benefit from producing these crops. Flyers, pamphlets, posters and radio programmes are some 
possible means for raising awareness among farmers and consumers. Also, targeting students through competition like recipe 
documentation, essay writing and involving university students in research activity may be helpful as well. Linking local crops with 
eco-tourism, including home stay programmes, can be another potential intervention area. 

6.	 Building Social Capital: 

Without participation and ownership of the local community, interventions cannot be sustained. Building social capital in 
agrobiodiversity conservation has an important role in its management. It needs extra effort as agrobiodiversity conservation 
is new area of work for Ghanpokhara, Lamjung. However, due to existing awareness about biodiversity conservation, there is 
already some common ground to launch the work on. Along with raising awareness through different local activities like school 
programmes, farmer visits to experimental trials, providing platforms for farmers to share their knowledge and praising them 
may be helpful. CSB can be relevant approach in conservation and promoting and using local diversity. CSB as an institution can 
also host much needed learning platforms like the diversity field school (DFS) to help farmers and researchers share knowledge 
and experiences.  For this, the role of custodian farmers of agrobiodiversity and the women farmers’ role in seed management 
has to be acknowledged and maintained. Identification of custodian farmers is important step to recognize local efforts and build 
social capital in the community.

7.	 Involvement of Local Stakeholders:

To mainstream the project findings, a special mechanism on stakeholders’ involvement has to be developed. Information sharing 
and continued communication with government line agencies, local stakeholders like seed producer groups and agro traders 
is crucial in incorporating local crops in extension activities. Also, engaging university students to conduct studies can add value 
to the project’s outreach. Since Ghanpokhara lies in the ACAP region, whose prime mandate is forest and wildlife conservation, 
involving agrobiodiversity management in the conservation area’s policies could help in mainstreaming the wider use and 
therefore conservation of the mandate crops. 
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æpRr kj{tLo If]qsf] vfB ;'/Iffsf] nflu :yfgLo afnL ljljwtfÆ
cfwf/e"t 3/w'/L ;j]{If0f, @)&!

gd:t] Û d æpRr kj{tLo If]qsf] vfB ;'/Iffsf] nflu :yfgLo afnL ljljwtfÆ sfo{qmddf sfo{/t 
5' . d tkfO{+nfO{ Ps cg';Gwfgdf ;xefuL x'g cg'/f]w ub{5' . z'?df g} tkfOnfO{ xfdLn] ug{nfu]sf] 

sfdsf] af/]df ;+lIfKt kl/ro lbg rfxG5' . oL hfgsf/Lx?nfO{ Wofg lbP/ ;'Gg'xf];\, cfkm'n] ga'em]sf] 

s'g} s'/f eP ;xefuL x'g] jf gx'g] lg0f{o ug{' eGbf klxn] g} xfdLnfO{ ;f]Wg'xf];\ .

of] cWoog lsg ul/+b} 5< Justification to the respondents about why are we doing this survey?
ljZj jftfj/0f sf]ifsf] cfly{s ;xof]u / afof]el;{6L O06/g]:gnsf] ;+of]hgdf nL–a8{ / gfs{sf]  

;fem]bf/Ldf x'Dnf, h'Dnf, nDh'Ë / bf]nvf lhNnfdf of] kl/of]hgf kf+r jif{sf nflu ;~rfngdf  

/x]sf] 5 . of] sfo{qmdsf] d"Vo p2]Zo, :yfgLo s[lif h}ljs ljljwtfsf] Aoa:yfkgsf nflu pko'Qm 

k|ljlwx?sf] ljsf; ug'{, at{dfg ca:yfdf /x]sf] aLp pTkfbg k|0ffnLsf] cWoog u/L aLpsf] u'0f:t/ 

/ pknAwtfdf ;'wf/ Nofpg'{, s[lif h}ljs ljljwtfsf] lbuf] Aoa:yfkgsf nflu ePsf gLlt lgodx?sf] 

cWoog u/L cfjZostfg';f/ gLltut 5nkmn tyf jsfnt ug'{ / pRRf kxf8L s[lif h}ljs ljljwtfsf] 

;+/If0f tyf k|of]unfO{ d'n k|jfxdf Nofpg' /x]sf] 5 . sfo{qmd ;~rfng k"j{sf] cjZyf s] s:tf] lyof] 

egL hfgsf/L lng of] ;j]{If0fn] d2t k'/\ofpg]5 .

uf]kgLotf We will keep the information secret provided by you.
tkfO{+sf] 3/w'/L ;DalGw ;Dk"0f{ hfgsf/Lx? clt uf]Ko /flvg]5g\ . s'g} k|lta]bg jf k|sfzgdf tkfO{+ 

/ tkfO{+sf] 3/sf] klxrfg ul/g]5}g . cf+s8fx? GEF/LI-BIRD cg';Gwfgstf{x?aLr dfq cfbfg k|bfg 
ug{ ;lsg]5 . k"0f{ uf]Kotfsf] ;'lglirttfsf] nflu xfdL sl6a2 5f}+ .

;xeflutf If you are interested to particpate in this study we are going to do.
of] cWoogdf ;xeflutf P]lR5s xf] . cWoogdf ;xefuL gx'g tkfO{+nfO{ clwsf/ 5 . ;xefuL x'g 

O{R5's ePdf, k|Zg ;f]Wg] qmddf s'g} klg ;dodf tkfO{+n] /f]Sg ;Sg' x'g]5 tyf k|ZgfjnLsf s'g} 

k|Zgsf] pQ/ lbg O{Gsf/ ug{ ;Sg'x'g]5 . s'g} klg cj:yfdf tkfO{+n] ;xeflutfdf efu glng larf/ 
ug{' ePdf, o;af6 s'g} c;/ x'g]5}g .

of] ;e]{If0fdf ;f]lwg] k|Zgx?sf] hjfkm lbg s] tkfO{ O{R5''s x'g'x'G5<  5' M____	 5}gM___
If you are interested to answer those questions which will be asked in this survey? (Yes, No)

ANNEXES

ANNEX 1: Household Survey Questionnaire 	
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3/w'/L g+=M ................ Household No.   ldltM Date ...../....../......... 

 
A. ;fdfGo hfgsf/L General Information 
 
!= lhNnfM  ..................... District    @=uf=lj=;=M VDC  ...................... 
#= ufpF / 6f]nsf] gfdM  .............Village Name  $=j8f g+=MWard # ...................... 
%= pQ/bftfsf] gfd M Respondent’s Name. 
^= lnË MGender != dlxnf       @= k"?if 
&= pd]/ MAge ......................aif{ 
*= y/÷ hft MEthnicity ....................................................................................... 
(= ;Dk{s g+ M Phone number................................... 
!)= s[lif;DaGwL sfo{sf]nflu lg0f{o s;n] ug'{ x'G5 < 

Who takes agriculture related decision in the household? (Female, Male, both) 
 dlxnf      k'?if    b'j} 
 

!!= tkfO{ of] 7fpFdf a;f]af; ug{ yfNg' ePsf] slt jif{ eof] < 
How long have you been living in the village? 
 jif{     k':tf} b]lv 

!@= kl/jf/sf] k|sf/ M Family Type ( Single Family or Joint Family)  
Psn kl/jf/     ;+o'Qm kl/jf/ 

!#= kl/jf/ ;b:o ;+Vof M No. of Family Members  (Total, Female, Male and Under 16 years) 
 hDdf =============== 

 dlxnf     k'?if   !^ jif{ d'lg 
!$= tkfO{sf] kl/jf/df slt hgf ;b:o s[lif ;DaGwL sfo{df ;+nUg x'g'x'G5 < 

How many members of your family are involved in agriculturerelated activities?( Female, 
Male) 
 dlxnf     k"?if    

!%= tkfO{sf] kl/jf/df s'g} ;b:o uf=lj=;= aflx/ sfd ug'{'x'G5 < 
Do any of your family members work outside the VDC? (Yes, No) 

 != x'G5     @= x'Gg 
 
 
!^= olb x'G5 eg], uf=lj=;= aflx/ uP/ sfd ug]{ ;b:ox?sf] lgDg ljj/0f lbg'xf]nf . 

If yes then,  provide detail of those members working outside the VDC. 
sfo{ cjlw Work Duration k'?ifsf] ;+Vof No. of Male dlxnfsf] ;+Vof No. of Female 
# dlxgf Upto 3 months   

#—^ dlxgf 3 -6 months   

^ dlxgf eGbf a9L  
>6  months 
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!&= tkfO{sf] kl/jf/sf] cfDbfgLsf] d'Vo >f]tx? s] s] x'g\  < 
What are the major sources income for  your family?  

 != s[lif tyf kz'kfng (Agriculture and Livestock)  @= Joj;fo(Business)    
 #= hflu/÷gf]s/L(Job / Service)  $= s[lif >lds(Agricultural Labour)  
 %= u}/ s[lif >lds (Non- Agricultural Labour)  ^= /]ld6]G; (Remitance) 
 &= h8La'6L ;+sng (Herbs Collection) 
 != ==============  @= ==============  #= ==============  
B. s[lif ;DaGwL ljj/0f (Detail about Agriculture ) 
!*= tnsf] ljj/0fx? lng'xf]; . ( Take details of following given below ) 

hUuf÷hldgsf] 
k|sf/ Type of 

Land 

cfkm\g} v]taf/L      
-kl/df0f÷O{sfO{_ 

Own Land 
(Qty/ Unit) 

 

clwof  
-kl/df0f÷O{sfO{_] 

Qty/ Unit 

Eff8fdf÷aGbsL 
-kl/df0f÷O{sfO{_] 

Leased (Qty/ Unit) 

afFemf] 5f]8]sf] 
-kl/df0f÷O{sfO{_] 

Barren Land 
(Qty/ Unit) 

lnPsf] 
Taken 

lbPsf] 
Given 

lnPsf] 
Taken  

lbPsf 
Given] 

v]t Low Land          

af/L UpLand          

kmnkm'n au}Frf  
 Fruit Orchard 

         

v/af/L Pasture          

lghL jg Own 
Forest 

         

cGo If others 
then specify 
-v'nfpg'xf];\_ 

      

 
!(= kz'sf] ljj/0f (Detail about Livestock) 

qm= ;+ kz' j:t' (Livestocks ) ;+Vof (Number ) 

!   

@   

#   

$   

%   
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@)= cfkm\gf] s[lif pTkfbgn]] tkfO{sf] kl/jf/nfO{ aif{df slt dlxgf vfg k'U5< 

How many months  does your own agriculture production sustain your family in a year? 
vfB k|sf/ Type of Food dlxgf Month 

d'VojfnL / cGgjfnL Main Crop / Food Crop  

xl/of] ;fukft Green Leafy Vegetables  

t/sf/LjfnL Vegetable Crops  

bnxgjfnL Pulse Crops  

cGo Others  

@!= tkfOFn] s'g s'g kmnkm'n nufpg' ePsf] 5 < 
Which fruits trees have you grown in your home? 
qm= ;+ 
S.No. 

kmnkm'nsf] gfd 
Fruit Name 

af]6 ;+Vof 
No. of Trees 

qm= ;+ 
S.No. 

kmnkm'nsf] gfd 
Fruit Name 

af]6 ;+Vof 
No. of Trees 

      

@@= tkfO{Fn] cfkm\gf] v]t af/Ldf tn pNn]lvt s'g s'g afnLx? nufpg'x'G5 < 
Which of the following below listed crops do you grow in your field? 

afnLsf] gfd 
Crop Name 

hft 
Variety 

aLpsf] >f]t 
Source of 
seed 

If]qkmn Area hDdf pTkfbg     
-s] hL_ (KG) 
Total Production 

pTkfbg a]Rg'x'G5<     
-s] hL _(KG) 
Do u Sell Prodtn? 

kl/df0f 
Quantity 

OsfO 
Unit 

n§]jfnL 
Amaranth 

      
      
      

kmfk/ 
Buckwheat 

      
      
      
      

lr;f] ;xg] wfg 
Cold Tolerant 
Rice 

      
      
      

sf]bf] 
Finger Millet 

      
      
      
      

lrgf] 
Porso Millet 
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sfu'gf] 
Foxtail Millet 

      
      
      
      

pjf jf hf} 
Naked Barley/ 
Barley 

      
      
      

l;ld 
Beans 

      
      
      
      

 
aLpsf] >f]tM != cfk\mg} 3/sf] aLp @= xf6 ahf/ jf ahf/, #= Pu|f]e]6, $= ;/sf/L ;+:yf, %= 
u}/;/sf/L ;+:yf, ^= l5d]sL &= gft]bf/, *= ;fd'bflos aLp a}+s, (= ;xsf/L ;+:yf, !)= cGo -
v'nfpg'xf];\_ 
Source of Seed: Own Households, Haat or Market, Agrovet, Government Organisation, NGO, 
Neighbours, Relatives, Community seed bank, Cooperative, If others then specify. 
 

@#= dfly pNn]lvt afnLx?sf]] v]tL k|ljlw ;DalGw s'g} tfnLd kfpg' ePsf] 5 <-wfg afx]s_ 
Have you received any trainings related to cultivation practices of above listed crops (except 

that for rice)? (Yes, No) 
 != 5     @= 5}g 
  
5 eg] sxfFaf6 kfpg' eof] < if Yes then , from where did you get it? 

================================================================================================================== 
@$= kmfk/sf] ;fu vfg'x'G5 < Do you consume buckwheat as green leafy vegetable? (Yes, No) 

!= 5     @= 5}g 
 
@%= kmfk/sf] ;fu a]Rg'x'G5 < Do you sell green leaves of buckwheat ? (Yes, No) 

!= 5     @= 5}g 
 
@^= kmfk/sf] ;fu lsGg'x'G5 < Do you buy green leaves of buckwheat ? (Yes, No) 

!= 5     @= 5}g 
 
@&= n§]sf] ;fu vfg'x'G5 < Do you consume amaranth as green leafy vegetable? (Yes, No) 

!= 5     @= 5}g 
 
@*= n§]sf] ;fu a]Rg'x'G5 < Do you sell green leaves of amaranth ? (Yes, No) 

!= 5     @= 5}g 
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@(= n§]sf] ;fu lsGg'x'G5 < Do you sell green leaves of amaranth ? (Yes, No) 

!= 5     @= 5}g 

 

#)= tn pNn]lvt s'g s''g afnL vfgsf] nflu lsGg'x'G5 < 
Which of the below listed crops do you purchase/buy for consumption? 

afnLsf] gfd Crop Name 

afnL vfgsf] nflu lsg]sf 
Crops purchased for consumption 

kl/df0f Quantity  OsfO unit 

n§]jfnL Amaranth   

kmfk/ Buckwheat   

lr;f] ;xg] wfg Cold Tolerant Rice    

sf]bf] Finger Millet   

lrgf] Proso Millet   

sfu'gf] Foxtail Millet   

pjf jf hf}  Naked Barley   

l;ld Beans   

 
#!= tkfO{+sf] ljrf/df o; 7fp+df s'g s'g :yfgLo afnLsf] k|j4{g ug{ cfjZos 5 < 

In your view which of the local crops should be promoted ? 
========================================================================================== 

#@= tkfO{+sf] ljrf/df s'g s'g :yfgLo afnLsf] ;+/If0f ug{ cfjZos 5 < 
In your view which of the local crops should be preserved? (Not Needed , No said anything) 
========================================================================================== 
geg]sf]    cfjZos 5}g 

;+/If0f ug'{kg]{ nf]kf]Gd'v :yfgLo hftx?sf] gfd / cd'No u'0fx? pNn]v ug'{xf];\ . 
:yfgLo afnL hftsf] gfd cd'No u'0fx? (Unique Traits) 
   
   
   

##= g]kfn vfB ;+:yfgn] oL :yfgLo afnLx? vl/b ug]{ s'/f tkfOnfO{+ yfxf 5 < 
Do you know that Nepal Food Corporation purchase these crops? (Yes, No) 
!= 5     @= 5}g 
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#$= tkfO{+sf] kl/jf/sf] s'g} ;b:o s[ifs kf7zfnfdf ;xefuL x'g'ePsf] 5 < 
Has any of your family members taken part in FFS? (Yes, No) 
!= 5     @= 5}g 

#%= olb 5 eg], s[ifs kf7zfnfsf] af/]df s] yfxf 5 < 
If yes then, what do you know about FFS? (Yes, No) 
========================================================================================== 

#^= ;fd'bflos aLp a}Fssf] af/]df yfxf 5 < 
Do you know about Community Seed Bank? (Yes, No) 
!= 5     @= 5}g 

;+sngstf{sf] gfd M Name of Enumerator======================================================= 

x:tfIf/ M Signature========================   ldlt MDate ===============  
 

tkfOsf] cd"No ;do / ;'rgfsf] nflu wGojfb ! 
Thank you so much for your valuable time and information. 
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ANNEX 2. Local units and their conversion

Food Stuff
Rice 1 Muri 68.4 Kilogram
Finger Millet 1 Muri 62.4 Kilogram
Foxtail Millet (unprocessed) 1 Muri 60 Kilogram
Foxtail Millet (Processed) 1 Muri 68.8 Kilogram
Buckwheat_Tite 1 Muri 60.8 Kilogram
Amaranth 1 Muri
Naked Barley 1 Muri 69.6 kilogram
Barley 1 Muri 60 Kilogram
Wheat 1 Muri 69.6 Kilogram
Land Area
1 Hal 2 Ropani based on local people
1 Ropani 16 Aana
1 Ropani 508.5 Sq.metres
Weight
1 Muri 20 Pathi
1 Pathi 8 Mana

ANNEX 3. Scientific name of different plant species presented in the report

English Name/Common Name Nepali Name Scientific Name
Fruit 
Banana Kera Musa paradisicum
Guava Amba Psidium guava
Lemon (very sour) Kaljyamir  
Lemon (yellow) Nibuwa Citrus limonium
Mango Aap Mangifera indica
Orange Suntala Citrus aurantium
Orange (sweet) Mausami  
Papaya Mewa Carica papaya
Peach Aru Rosaceae prunus
Pear  Pyrus sp.
Spice
Red Pepper Timur Zanthoxylum alatum
Turmeric Besar Curuma longa
Legume
Pea Kerau Pisum sativam
Soyabean Bhattamas Glycine max
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 ANNEX 4. Check List for Seed Management Practice

•	 Do you use to keep your own seeds of these crops?
•	 Where do you select seeds? Before harvesting whole yield (on farm) or after harvesting?
•	  What are the criteria to select or distinguish seeds from normal grain?
•	 Do you process seeds separately or all together? Is any technique of processing different for seeds?
•	 Is there any special treatment for seed after process?
•	 Do you refine or filter seeds after it got processed?
•	 How do you store seeds? What are the tools/containers that you use to store seeds?
•	 Where do you store seeds? Inside or outside of home?
•	 Do you to recheck or maintain the seeds after storage?  

ANNEX 5. Check List for Processing Practice

•	 How do you thresh your crops after harvesting?
•	 What are the tools that you use to thresh and what are the difficulties?
•	 Does it need further process? What are the processes and steps?
•	  What are the tools that you use? Is there any modern tools?
•	 What are the problems after threshing process?
•	 Which crop has the most difficulty on processing and in which particular step/stage? 
•	 Do you have facility of electric mills? What type of services they use to provide?
•	 Are electric mills on feasible distance? What about its easy access and distribution?
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ANNEX 6. Photo Gallery 

Mother Group preparing for Diversity Fair in Ghanpokhara, Lamjung

Traditional Processing Equipment in Ghanpokhara, Lamjung
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Panicle Selection for Seed

Farmers Observing Finger Millet Diversity Block

Applying Solution of Animal Urine and Water in Paddy

Diversity Fair in Ghanpokhara, Lamjung in 2014



Amaranth Finger Millet

Naked Barley Foxtail Millet

Beans Proso Millet

Buckwheat Cold Tolerant Rice

Local Crop Project Mandate Crops
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