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Executive Summery

Th e baseline study of the agro-biodiversity component of “Western Terai Landscape Complex 
Project (WTLCP)” was undertaken to understand and establish benchmark information on 
the diff erence in socio-economic, cultural and environmental factors that infl uence farmer's 
management practices of agro-biodiversity; to know the status of landraces diversity, associ-
ated knowledge base and management practices of crops and animals; to prepare testimony of 
richness of diversity in landraces of major cereal crops, vegetables and fruits, wild food species 
with their socio-cultural importance; and to provide suggestions to device eff ective plan for 
enabling local communities to reduce exploitative pressure on natural forests and biodiversity 
resources by building their capacities, maximizing livelihood development options, and sensi-
tizing the real benefi ts of the biodiversity resources. Study collected and analyzed the primary 
data through survey of 907 households, i.e. about nine percent of total households in the region, 
selected through multi-stage random sampling from six Village Development Committees of 
three districts in Western Terai Landscape Complex. Th e data was entered; cleaned; processed 
and analysed using SPSS package to generate fi ndings. 

Analysis assessed agrobiodiversity management as a function of agro-economic practice of the 
households, status of genetic diversity in the area and knowledge and capacity of the farming 
communities; in the complex context of regional agro-ecology, socioeconomic conditions and 
available household resources aff ecting each of the above three. Analysis of the diff erent pa-
rameters of context, agro-economic practices of households; and knowledge and capacity of the 
people were done by using descriptive statistical tools like mean, frequencies, percentage and 
proportions. Th e dependencies of two categorical variables were analysed by Chi-square test 
whereas the equality of means across diff erent category of independent variables was tested for 
statistical signifi cance by using t-tests for equality of means and ANOVA, as appropriate. Th e 
statistical signifi cance of the equality of proportions was tested by z-test. Analysis of the exist-
ing genetic diversity was done with parameters of abundance, dominance and evenness mea-
sured through Shannon-Weaver index, Simpson’s index and Evenness index. Th e determinants 
of diff erent parameters of context, genetic resources, agro-economic practices and knowledge 
and capacity of farmers were analysed by using multivariate linear regression model. 

Male dominant households with joint families clustered in a dwelling place surrounded by 
the farming land all around were found to be the dominant pattern of the social setting in the 
WTLC. Most of the households were found to be deprived of the basic requirements of the life 
like education, quality housing, health and sanitation and food and nutritional security. Agricul-
ture was found to be the major source of livelihood for the people. Th e condition of the house-
hold resources contributing to agriculture like land holding, animal holding, irrigation facilities 
was found to be quite impressive in the region as compared to national average of Nepal, but 
the facilities of transportation, marketing, fi nance and technical inputs provided by state were 
found to be rarely accessed by the farmers. About 61 per cent of households in the complex 
were found to be food self suffi  cient. 

Most of the farmers in the region were found to practice mixed nature of farming with 76% of 
farmers growing local varieties of seed but 72% of farmers using chemical fertilizers. More than 
one third percent of farmers sell agriculture surplus, but most of the surplus are being sold in 
raw form, immediately after harvesting. Th e most commonly used fuel in the area was found 
to be fuel wood, which is one of the major cause for encroachment of the people in protected 
areas and national forests. 

WTLC was found to be very rich in biodiversity as shown by abundance, dominance and even-
ness analysis of agro-biodiversity.  About 52 varieties of rice, 22 varieties of wheat, 9 variet-
ies of maize, 11 varieties of potato, 12 varieties of mango, 7 species of legumes, 41 species of 
vegetables, 34 species of fruits, 42 species of fodders and 34 species of forages were reported in 
the baseline study. Th e region was also found to be very rich in the availability of local landraces 
of keystone crops like rice. Th e Simpsom’s index shows that the buff er zone is richer in varietal 
diversity of rice, wheat, maize, potato and banana; whereas productive landscape was found to 
be richer in species diversity of fruits, fodder and vegetables. 



Study identifi ed diff erent agro-ecological and socio-economic variables infl uencing the diversity 
of agrobiodiversity in community level. Likely, diff erent socio-economic variables, agro-economic 
practices and indicators of knowledge and practices aff ecting richness of the genetic diversity of the 
households and richness of landraces in households were identifi ed separately for varietal diversity 
of the key stone crops like paddy, wheat, maize, mango, banana and potato; and species diversity of 
pulses, fruits, fodders and forages. Moreover, diff erent socio-economic factors aff ecting the agro-eco-
logical practices related to conservation of biodiversity were also identifi ed. To assist on the overall 
objective of reducing household encroachment to forest, socio-economic variables, agro-economical 
practices and knowledge and capacity of people aff ecting dependency of households to forest were 
also worked out. 

Study also identifi ed the status of knowledge and capacity of the people regarding management of 
the biodiversity and conservation of the landraces. It also identifi ed the sources of information and 
pattern of fl ow in the community. Moreover, the perception of the people regarding importance of 
biodiversity conservation, landrace protection, and interest to participate in such works, problems to 
participate in conservation works and status of the support of the peer groups in the works related to 
conservation were also analysed by the study. Study showed that there was not enough information 
about biodiversity conservation disseminated among the farmers. Again farmers are very much inter-
ested to be part of conservation programme. 

With the fi ndings and subsequent discussion, the suggestions for eff ective implementation of the 
project and strategies to achieve the objective and outputs of the project were suggested through the 
study.
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1. INTRODUCTION
Th ere is a growing concern over years on the loss of genetic diversity because of increased trend 
of replacing local landraces by a few genetically uniform and high yielding crop varieties. In this 
context, on-farm conservation has been emerged as a new concept that is being adopted by both 
government and non government sectors in developing countries to overcome the genetic erosion 
and its consequences on livelihood of the local community. On-farm conservation of landraces refers 
to the conservation of genetic resources in the very place, where they developed their present day 
characteristics (Brush 1995). On-farm conservation is particularly important for a diversely rich 
country like Nepal.

Western Terai Landscape Complex (WTLC) occupies a total land area of approximately 7,200 sq. km 
and stretches from Bardia National Park (BNP) of Bardia district in the east to Suklaphanta Wildlife 
Reserve (SWR) of Kanchanpur district in the western edge of Nepal. It covers 52 VDCs of the western 
Terai region. Approximately, 60% of the WTLC is covered with tropical and sub-tropical forest, 
which harbors high biodiversity values, forms part of the habitat network of fl agship species and 
serves as a critical water catchments area for the lowland Terai and productive agricultural land. Th is 
region of Nepal is rich in agricultural diversity (WTLCP, 2007). Agriculture and livestock production 
is the main sources of livelihood of the rural people, with involvement of more than 80% of the 
population in farming and keeping livestock. Traditional subsistence farming is heavily practiced in 
the region, which is currently in changing very fast, with the introduction of improved agriculture 
technologies and exposure of the market demand. Diverse vegetations in the region are refl ected 
in crop diversity assessments, including local varieties of paddy, barley and millet and many other 
crops. Locally adapted Tilaki, Kanakjeera and Shyamjeera are popular high quality local rice varieties 
unique to the area. In addition, the region is famous for richness in varieties of fruits and vegetables, 
including over a dozen local mango varieties, various type of gourds, yam, taro, star fruit, custard 
apple and host specifi c non timber forest products (NTFPs) and medicinal plants such as Kurilo 
(Asparagus), Sarpagandha (Raulfi a serpentine) and wild fruits such as Jamun (Eugenia jambolana), 
Kusum (Schleichera wallichii) and Bael (Aegle marmelos) (Regmi et al., 2007b). However, in the last 
twenty years, both government as well as development organizations have invested huge amount of 
resources to improve agricultural productivity by introducing high-yielding varieties and increasing 
farm inputs. Moreover, increased human population pressure, continuing poverty, land degradation, 
environmental changes coupled with launching of abovementioned modern technologies have 
contributed to the erosion of genetic resources the agricultural diversity of the complex (HMG/N, 
2005, WTLCP, 2006).  

Moreover, the Complex is globally recognized with regards to both faunal and fl oral diversity, as 
identifi ed by WWF as one of the WWF global 200 eco-regions. It is a home to threatened wildlife 
species including Tigers (Panthera tigris), Rhinoceros (Rhinoceros unicornis), Wild Elephants (Elephas 
maximus), Swamp Deer (Cervus duvaucelli), Black Buck (Antilope cervicarpa), Four Horned Antelope 
(Tetracercus quadricornis), Hispid Hare (Caprolagus hispidus), Gangetic Dolphin (Platanista 
gangetica), Lesser Adjutant Stork (Leptoptilos javanicus), Lesser Florican (Sypheotides indica), Gharial 
Crocodile (Gavialis gangeticus) and Asiatic Rock python (Python molurus) (WTLCP, 2007). Th e tigers 
and elephants are categorized as fl agship species for this landscape.

About 900 species of vascular plants is estimated to be harbored in Western Terai Landscape 
Complex, among which about 455 including 96 tree species, 82 shrub species, 14 climbers and 263 
herbs has already been recorded (WTLCP, 2006). 

Th e forest is dominated by commercially valuable Sal (Shorea robusta) and Saj (Terminalia alata). 
Other forest species found abundant in the areas are Alstonia scholaris, Dalbergia latifolia, Oroxylum 
indicum, Acacia catechu, Pandanus nepalensis with extensive grassland vegetation of Imperata 
cylindrica and Heteropogon contortus within BNP and SWR. Th e levels of threat in these forests are 
in diff erent levels by species, region and habitats. Th ere are about 79 wetlands identifi ed in WTLC, 
including one Ramsar Site, i.e. Ghodaghodi Lake. 

Realizing the heavy encroachment of the people in the protected and non-protected forests of the 
region because of ever increasing population pressure, Western Terai Landscape Complex Project 
(WTLCP) was initiated in the region with the major goal of ensuring the conservation and sustainable 
use of globally signifi cant biodiversity in the region. WTLCP is a joint initiative of Ministry of Forests 
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and Soil Conservation (MoFSC) of Government of Nepal, United Nations Development Program 
(UNDP), Global Environment Facility (GEF), Netherlands Development Organization (SNV), World 
Wildlife Fund (WWF) Nepal, Bioversity International, Nepal Agriculture Research Council (NARC) 
and Local Initiatives for Biodiversity, Research and Development (LI-BIRD). Th e project aims to 
establish eff ective management systems and build capacity for the conservation and sustainable 
use of the Western Terai Landscape Complex (WTLC). Th e project is designed to address major 
biodiversity threats of agriculture encroachment and squatting in forestlands; high grazing pressure 
in the forests; overexploitation of forest resources; and replacement of traditional agriculture crop 
varieties and landraces with modern cultivars. 

In the part of agrobiodiversity management, WTLCP promotes conservation and sustainable use of 
globally signifi cant and locally relevant agrobiodiversity by strengthening institutional mechanisms, 
capacity building and empowering local community to take lead in on-farm management of 
agro-biodiversity (Regmi et. al, 2007a). Major intervention of the project includes enabling local 
communities to reduce exploitative pressure on natural forests and biodiversity resources by building 
their capacities, maximizing livelihood development options, and sensitizing the real benefi ts of the 
biodiversity resources.  By putting alternative livelihoods support mechanisms in place, the project 
enables local communities to diversify their income sources, fi nance conservation friendly activities, 
and reduce their pressure on forest resource (WTLCP, 2006). Th e project will replicate good 
practices and learning of previous in-situ conservation projects for promotion and management of 
agro-biodiversity and its use in the areas. Project activities will focus on achieving agro-biodiversity 
oriented management of agricultural lands to maintain traditional crops and landraces. When 
agricultural land is managed in agro-biodiversity perspective it is supposed to help in reducing the 
encroachment to the forests, which ultimately helps in conservation of forest bio-diversity. Th e role 
of communities in biodiversity conservation, especially in agro-biodiversity conservation is vital 
(Gautam et. al., 2008). Various approaches, strategies and tools will be used to strengthen capacity of 
the community to identify, select, maintain and exchange genetic resources for obtaining both genetic 
and socio-economic benefi ts at farm as well as landscape level.

2. OBJECTIVES
 
Th e objective of the baseline study was to collect benchmark information of agro-biodiversity for the 
purpose of implementing the project on Western Terai Landscape Complex.

Th e specifi c objectives of the study were to:

Understand and establish the diff erence in socio-economic, cultural and environmental factors that 
infl uence farmer's management practices of agro-biodiversity.

Establish the benchmark information about landraces diversity, associated knowledge base and management 
practices of crops and animals in the project.

Prepare testimony of richness of diversity in major cereal crops landraces, vegetables and fruit landraces, 
wild food species, socio-cultural importance, agriculture development intervention and willingness of 
community to participate in the program.

Provide guidelines for the development of future program of the project based on the fi nding of the study.

3. METHODOLOGIES

Th e detail of the methodology adopted to accomplish baseline study of the WTLC has been presented 
in the following headings. Th e diagrammatic presentation of the processes followed in the baseline 
study is presented in the Figure 3.1.

3.1. DISCUSSION AT THE MULTIDISCIPLINARY GROUP 
(MDG) MEETING

Multidisciplinary Group (MDG), comprising technical experts from diff erent thematic areas, is the 
'technical think tank' of the project, which is responsible for providing technical inputs, developing 
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Figure 3.1 Methodology Adopted for baseline Survey
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innovative methodologies and come up with refi ned ideas and activities for implementation in the 
fi eld. Th e MDG meeting fi nalized the information to be collected for the benchmark and scope of 
the study to be conducted. Th e information need for the assessment of impact of the project by the 
end according to the objective was assessed and MDG team entrusted the task of research to the 
social scientists. Th e meeting identifi ed socio-economists, based on their expertise, with the overall 
responsibility of implementing the study, which included designing questionnaire, orientation of fi eld 
staff , administration of questionnaire in the fi eld, computer data entry and analysis and preparing 
the report. Th e MDG group fi nalized the research design and prepared the research instruments. 
Expertise of MDG, external consultants and scientists from Bioversity International were taken 
for supporting the team on fi nalizing research design. Th e questionnaire developed by the social 
scientists was rigorously discussed and improved by the experts. Finalization of the questionnaire was 
done only after fi eld testing of the questionnaire.

3.2. SAMPLING STRATEGY

Farming households in Village development Committees (VDCs) were the basic sampling unit for 
the study. Stratifi ed Random Sampling Design was used to identify the households (HHs) for detail 
interview. Th e study sites were fi rst categorized into three diff erent interfaces, namely corridor, buff er 
zone and productive landscape. Th e basis of selection of VDC was the level of diversity they have. 
Two VDCs from each interface were purposively selected - one with high level of agro-biodiversity 
and other with low level of agro-biodiversity for the detail study. Th e richness component of the 
diversity was taken as proxy for the diversity status at sampling procedure. Buff er zone refers to the 
outer circle of the protected forests which serves as buff er to the protected areas. Corridor includes 
the areas passing through between two diff erent protected areas. Th e productive landscape includes 
the areas which is neither buff er zone nor a corridor with intensive agriculture. VDCs were selected 
in each interface having high and low level of diversity based on fi ndings of site selection. About 9% 
(907 HHs) of the population were randomly selected for household level survey (Table 3.2.1) in each 
VDC except in Shankarpur, where 14% of households were taken to make the sample size consistent 
to other VDCs.

Table 3.2.1 Sample size and population in each VDC

Interface Buffer Zone Corridor Poductive land

Level of Diversity High Low High Low High Low

VDC Belwa Beldandi Shankarpur Masuriya Gadariya Pathariya

Total no. of household 2263 1721 722 1630 1404 2282

Sample size 
(No. of household)

196 (8.6)* 148 (8.6) 102 (14.1) 144 (8.8) 121 (8.6) 196 (8.6)

*Figure in parenthesis indicates percent of population 

Personal interview with structured questionnaire was conducted to collect the information about 
farmers’ household characteristics, socio-economic status, farm characteristics, knowledge and 
practice on agro-biodiversity, farming systems, access to diff erent resources. Information regarding 
bio-diversity, level of personal capacity of the farmers and community on diff erent biodiversity related 
frontiers. Emphasis was also given in the assessment of local cultivars and species of diff erent crops to 
establish benchmark information about agro-biodiversity in the complex. 

3.3. FIELD ADMINISTRATION OF QUESTIONNAIRE
Well trained enumerators were used in supervision of the socio-economist and project staff s for 
administration of the questionnaire in fi eld. All the enumerators were made aware of the objectives 
of the baseline study, tools and instruments of the study before going to fi eld. Eff ective data collection 
and maintenance with appropriate cross checking were done for the consistency of the information. 
Th e individual VDC was taken as strata and individual interview was taken from each household of 
the strata. In order to get more eff ective and consistent quality data, suffi  cient time was used to fi ll the 
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questionnaire. Survey questionnaire was administered specifi cally to someone within the household 
(may or may not be HH head) who make decisions on agricultural activities. At the end of the day, the 
fi lled questionnaires were checked by the supervisor to confi rm the completeness of the information 
collected.                                      

3.4. DATA CLEANING AND EDITING
Data cleaning and editing is important processes after fi lling the questionnaires to obtain the quality 
data for further analysis. Th e outcomes of the survey depend on the quality of the collected data. 
Th e fi lled questionnaires were therefore, thoroughly checked by responsible fi eld staff  and team 
members. Th ose checked questionnaires were numerically coded for entry. Data entry was done by 
daily hired personnel in close supervision of the supervisors. Th e entered data were further processed 
and cleaned to avoid the unrealistic and vague information. Th e extreme values and off  types were 
deleted from the data. Th e data cleaning was done by the data keeper with close consultation with the 
external consultant. 

3.5. COMPUTER DATA PROCESSING 
A statistical package for social sciences (SPSS) data entry module was used for data entry for 
statistical analysis. Data processing was done by the socio-economists involved in the reporting. Th e 
data was screened to fi nd out the off  type observations or extreme values. Th e extreme values were 
deleted and treated as missing value in analysis. 

3.6. DATA ANALYSIS FRAMEWORK
Data analysis of the study was done by socio-economist in consultation with external consultant. 
A data analysis model was developed by the professionals and data was analyzed systematically 
according the model. Data analysis was categorized in 4 broad heads, i.e. context, practice, genetic 
resource and knowledge. 

3.6.1. Context

Th e socio-economic condition of the respondents found in the study site was analyzed and reported 
as context of the study. Th e socio-economic status of the farmers aff ects their involvement in 
conservation works (Rana et. al, 2006). Th e context of socio-economic status not only aff ects the 
involvement of farmers in bio-diversity conservation works, but also aff ects the status of genetic 
resources, practice of the farmers in agriculture and knowledge status of the farmers. So, while 
implementing project activities due attention need to be given to the context of the community, 
because the context of the study site was explored before describing the genetic resource, 
practice and knowledge status of the respondents. Th e bio-physical conditions, socio-economic 
characteristic of respondents, demography of the sites, characteristics of the family of respondents, 
nature of settlement of villages, food suffi  ciency of the families, cash income and its sources, 
household resources like land and animals etc. were analyzed and reported in the context. Th e 
study has attempted to explore the relationship between the socio-economic factors (variables) and 
maintenance of diversity on farm and farmers’ knowledge of diversity.

Analysis of the diff erent parameters of context were done by using descriptive statistical tools like 
mean, frequencies, percentage, share, proportions etc. Th e dependency of two variables was analyzed 
by Chi-square test for test of independence. Th e equality of means across diff erent category of sites, 
respondents and types was tested for statistical signifi cance by using t-test for equality of means for 
equality of two means and ANOVA. Th e equality of proportions was tested by Z-test for statistical 
signifi cance. Th e level of signifi cance was fi xed on 5% and every test with ‘p’ value less than 0.05 were 
taken as signifi cant. Th e results were tested across ethnicity of respondents, type of family, education 
of the respondents, interfaces, VDC etc as independent variable.
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3.6.2. Practice

Agricultural and household practices of the farmers directly relate to the conservation works. Th ese 
practices include type and source of fuel and fodder and their use trend, dependency of community 
on forest, irrigation practices, use of fertilizers on diff erent crops, sources of advice and information 
on agricultural matters, sources of seed and status of agricultural marketing were analyzed and 
reported in agriculture component. Analysis of agricultural practices was done by using simple 
descriptive tools like mean, frequency, and proportion. Th e diff erence in the agricultural practices 

Figure 3.2: Analytical framework of the baseline study
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across diff erent context of sites and respondents were looked at. Comparisons were made across 
diff erent interfaces, VDC and other important independent variables.

3.6.3. Genetic resource

Genetic resources and knowledge related to these resources are the prerequisites for the 

conservation. Th ere are diverse nature of crops, plants and animals in the world. Th e cumulative 

summary of all diverse nature of plants and animals with their varieties, landraces and breeds 

make the genetic resource of the world. Genetic resources can be studied in diff erent levels like 

species level, varietal level or genetic level. Species diversity indicates diff erent species found 

in the world which includes all the varieties of each and every crop species in the world, but 

diversity of varieties of same crop is also matter of study which is very important aspect in case 

of agricultural diversity. 

Genetic resources of any site are aff ected by the socio-economic and biophysical condition of 

the area. Modern varieties and high tech agricultural practices are replacing the traditional 

varieties i.e., landraces thereby contributing to reduction in agro-biodiversity. Encroachment 

to the forest by ever increasing population also aff ect negatively on forest biodiversity.

Th e study had explored both species and varietal diversity of diff erent crops in the Western 

Terai Landscape Complex. Varietal diversity was analyzed for some crops, which are very 

much important for food security. Th e crops for which varietal diversity was calculated were 

rice, maize, wheat, potato, mango and banana. Species diversity was analyzed separately for 

cereals, vegetable crops, fruit crops, fodders, forages and legume crops.  

Th e measures of diversity that proved most useful in summarizing data of genetic diversity 

are richness, divergence and evenness (Mohammadi, and Prasanna. 2003). For comparison of 

the diversity across diff erent context, some indices of diversity management were used. Th ree 

important aspects of the biodiversity i.e. richness, divergence and evenness of the varieties and 

species were analyzed by using Sannon-Weaver index (H'), Simpson’s index (D) and Pielou’s 

evenness index (E), respectively (Sunuwar, 2006). Th e richness of the species or varietal diversity 

was also compared by number of varieties found in the site.

Total number of species or variety found in the community or VDC is known as richness of 

diversity. Sannon-Weaver index was used to determine the species or varietal richness in the 

community. Th e formula for calculating H' is given below.

Where, H' refers to Sannon-Weaver index, S indicates total number of species 

in community, pi indicates the proportional abundance of ith species, calculated as the 

proportion of the farmers growing given species to the total number of individuals in the 

community. 

Th e maximum value of H' depends on the number of species in the community. With this 

index, diversity increases as species become more evenly distributed in abundance and more 

species are added to the community. (maximum H' = In S). 

H' = - ∑ pi ln pi
i=1

S

pi = 
N
ni
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Simpson’s diversity index (D) is a measure of diversity. In ecology, it is often used to quantify the 

bio-diversity of a habitat. It takes into account the number of species present (richness), as well 

as the relative abundance of each species. Th e Simpson’s index represents the probability that 

two randomly selected species from a community belong to diff erent species. In genetic diversity 

of biodiversity analysis, 1-D is used to describe the dominance i.e. the degree that a community 

is dominated by one or a few common species. Th e index measures the dominance on 0 to 1 

scale. Th e greater the value of 1-D higher will be the sample diversity of the community.  

Th e formula for calculation of Simpson’s index is stated below. 

Where, 1-D indicate the Simpson’s index of diversity, p
i 
indicate the proportional abundance of 

ith species and S indicate total number of species found in the community. 

Th e absence of dominance of a single species in community is known as evenness in the 

diversity, which was analysed by evenness index 'E'. 

Where, H' is the number derived from the Shannon-Weaver diversity index and H'max is the 

maximum value of H', equal to: H'max = ln S
E is constrained between 0 to1. Th e less the variation in communities between the species, 

the higher E is.

3.6.4. Knowledge and capacity

Capacity of the community is important for success in biodiversity conservation. Biodiversity-
friendly knowledge of the farmers can change the practice of other farmers, which may have eff ect 
on biodiversity conservation. Knowledge about conservation is must needed in community-based 
biodiversity management programs. It was worthwhile to identify the status of knowledge and 
capacity of the respondents in the sites in this context. Th e status of knowledge may give the gap of 
knowledge which could be narrowed by the intervention. 

Th ree diff erent dimension of the knowledge were explored in the study. Status of knowledge about 
biodiversity in general and agro-biodiversity in specifi c were explored and analyzed using simple 
descriptive tools like frequency and proportions. Moreover, the sources of knowledge for the 
community were also explored in the study. Other part of capacity, i.e. level of participation in any 
groups, trainings and exposure visits was also analyzed by using simple descriptive statistical tools. 
Another dimension of knowledge and capacity analyzed in the study was perception of respondents 
on diff erent practical and theoretical aspects of the biodiversity. Th e information on perception was 
collected in fi ve point Likert scale. Th e data was later analyzed by using simple statistical tools like 
frequency and percentages. 

D =  ∑ pi
i=1 

S 

E = 
H'max

H' 
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4. RESULTS

Th e fi ndings presented in the report are entirely based on the survey conducted in the three districts - 
Bardiya, Kailali and Kanchanpur of mid and far western development regions of Nepal.

4.1. CONTEXT

Context includes the agro-ecology of the site and socio-economic characteristics of the respondents’ 
households, characteristics of the farm, and overall socio-economic status of the community. 

4.1.1 Agro-ecology of the eco-sites

4.1.1.1 Climate

Th e Western Terai Landscape Complex (WTLCP) area is situated in between Bardia district of 
mid-western and Kanchanpur district of far-western development regions including Kailali district 
of Nepal, covering area of approximately 7200 km2. It stretches from Bardiya National park in the 
east to Suklaphant Wildlife Reserve in the western border of Nepal. Th e latitude and longitude of 
the site are 280 7’to 290 50’ N and 800 03’ to 810 41’ E respectively. It comprises two topographically 
distinct zones - Terai in the south (elevation range from 100-300 masl) and Churiya hills in the north 
(elevation up to 1800 masl). Th e annual temperature ranges from 240- 430C in summer and 3oC – 
19oC in winter season and the annual precipitation ranges from 1,118-1,840mm (DDC-Kailali, 2062 
B.S.; DADO-Kanchanpur, 2061 B.S. and DADO- Bardia, 2061 B.S.). Th e distribution of rainfall across 
a year is largely skewed toward rainy season.  Winter is generally dry and cold with intermittent 
rain. Temperature is not the limiting factor for crop production in the sites whereas availability of 
moisture is important for production. 

4.1.1.2 Soil type and soil fertility

Farmers of the study sites identifi ed diff erent types of soils like sandy, sandy clay loamy, clay, sandy 
loam and gravel. Th ese soil types vary between Khet and Bari lands. Farmers reported several soil 
types based on local conditions and they used diff erent local terminologies for it. Among studied 
sites, most of the cultivated land was Khet-land (75-98%) with rice as the major crop. Bari-land was 
reported in all the study sites, where upland crops such as maize, mustard, vegetables and fruits are 
grown. Soil fertility of the site is medium, but varied across areas. Most of the area was forest in past 
time. So, the organic matter is relatively high in the area. 

4.1.1.3 Land use pattern

All VDCs have their own forests either managed by community or government. Th e land was divided 
into agricultural land, forest land, grazing land, wild life reserves and ponds. About 90 % of the 
cultivable land was occupied by Khet-land and remaining was Bari-land. Th ere are diff erent type 
of forests like hardwood forest, grassland forest and mixed forests managed either by communities, 
protection areas and governments. Some of the land was sand, gravel and boulders while some of 
them were abandoned land. About 60% of total land covered by WTLC is covered with hardwood 
forests. 
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4.1.2. SOCIO-ECONOMIC CONDITION OF THE ECO-SITE
4.1.2.1 Settlements

Th e study sites represented most common settlement patterns in the Terai region of Nepal with the 
clustered HHs and the agricultural land surrounding the dwelling places. Majority of houses in the 
study sites were Kachha1. Th e villages are connected by seasonal road, mobility of vehicle depend on 
fair weather. Some of the settlements in Beldandi, Pathariya and Shankarpur VDCs were new, with 
average years of establishment were less than 30 years. But, Belwa, Masuriya and Gadariya VDCs were 
relatively old where indigenous Th aru (both Rana and Chaudhary) communities are dominant.  

Figure 4.1, 4.2 Proportion of households with clustered settlement by VDC and ethnicity

Analysis suggested that the settlement pattern (clustered and scattered) of the household was 
signifi cantly (P<0.001) related with interfaces meaning the settlement of buff er zone and corridor 
were highly clustered than productive land. About 73% of the total households were clustered in the 
studied sites. Settlement of Shankarpur was found most clustered (87.3% of total household) followed 
by Gadariya (86.6%) and Pathariya (81%), whereas most scattered settlement was found in Belwa 
(45%) followed by Beldandi (40%) and Masuriya (24%) (Figure 4.1).

Th e result showed that the settlement pattern of the household was signifi cantly (p<0.001) dependent 
with the ethnicity of the household. About 83% of Rana Th aru and 84% of Chaudhary Th aru 
households were found clustered implying Th aru community in the study area live mostly in clustered 
settlements (Figure 4.2).   

4.1.2.2 Demography of the sites

Th ere were 10,022 HHs in the study sites, out of which 907 HHs (9.05%) were included for detail study 
in the baseline survey. In order to establish an analogous caste system generally practiced for Hindus, 
the titles (family names) have been grouped into six categories, namely Brahmin/Chhetri, Th aru (Rana 
and Chaudhary), Dalit2, Muslim and others. Th aru ethnic group was categorized in two diff erent 
groups, Rana Th aru and Chaudhary Th aru because of diff erence in languages and cultural behaviours. 
But both of these tharus are indigenous to the region with dominant higher population as compare 
to other communities in the region. Out of the total HHs interviewed, Brahmin/Chhetri comprised 
about 35% followed by Chaudhari Th aru (29.5%), Rana Th aru (17.9%), Dalits (14.7%) and Muslim 
(0.9%). About 2% of the HHs was from other than the grouped ethnicity (Table 4.1.1). Th is category of 
caste structure has been followed in this report for using caste as independent variable in analyses. 

1  Mud plastered walls with mud tiles roof.

2  According to Hindu caste system so called "lower caste or Dalit" are considered being untouchables and falls at the  

 bottom of the hierarchical society with Brahmins at the top. "Lower caste" represents the most disadvantaged com 

 munities who have been socially and economically excluded in the society.
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Table 4.1.1 Caste of the respondents by VDCs

VDC
Caste of the household TotalB/C Dalits Rana

Tharu
Chaudhary 

Tharu
Muslim Others

Beldandi 85(57.4)* 15 (10.1) 12 (8.1) 26(17.7) - 10 (6.8) 148(100)

Shankarpur 22(21.6) 3(2.9) 66(64.7) 10(9.8) - 1(1.0) 102(100)

Gadariya 9(7.4) 7(5.8) 8(6.6) 97(80.2) - - 121(100)

Masuriya 59(41.0) 28(19.4) 14(9.7) 38(26.4) 1 (0.7) 4(2.8) 144(100)

Pathariya 79(40.3) 39(19.9) 53(27.0) 20(10.2) 2(1.0) 3(1.5) 196(100)

Belwa 63(32.1) 41(20.9) 9(4.6) 77(39.3) 5(2.6) 1(0.5) 196(100)
Total 317(35.0) 133(14.7) 162(17.9) 268(29.5) 8(0.9) 19(2.1) 907(100)

    
* Figures in parenthesis indicate percentages of HHs for each VDC.

Th e result showed that majority of households in Beldandi (57%) were B/C and they were also 
dominant in Masuriya (41%) and Pathariya (40%). Majority of HH in Shankarpur (65%) were Rana 
Th aru whereas those in Gadariya (80%) were Chaudhary Th aru. Muslim were found minority in all 
the study sites. 

4.1.2.3 Sex of the household head and respondent

Th e word 'household head' mostly symbolizes the oldest male of the house in Nepal. But in his 
absence or inability, the oldest female also assumes the position dependent upon the type of the 
community (case of relative male dominance in the society). HH head male may be dysfunctional 
due to old age or out migration for off -farm employment. In these situations, senior female might 
function as HH head and fulfi ll the social and community obligations in addition to HH deeds. 
Having realized the situation, the baseline survey questionnaire was administered specifi cally to the 
person within household (may or may not be HH head) that made decisions on agricultural activities 
on day to day basis.

More than 91% of the total HH head in the study were males.  Analysis suggested that the sex of the 
HH head in the study was signifi cantly dependent (p<0.001) with ethnicity. But, the result do not 
hold true for each VDCs separately except in Belwa (P<0.001). It was because of dominance of B/C 
and Dalit in Belwa since less sexual discrimination is seen in these ethnic groups. Th e proportion of 
female HH head were highest in Dalit (17%) followed by B/C (13%). 

Figure 4.3 Sex of the respondents by ethnicity
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Unlike HH head, far better picture found in case of sex of respondents. About 28% of total 
respondents were females, with the highest fi gure (40%) in Belwa and 39% in Pathariya (Figure 4.3). 
Th e proportion of female respondents was lowest in Gadariya and Shankarpur (17% each) and that 
of Beldandi and Masuriya were 23 and 20 percent, respectively.  Sex of the respondent also was 
signifi cantly dependent with ethnicity (p<0.001) of the respondents. Th e study showed that maximum 
proportion of female respondents were among Dalit (38%) followed by B/C (35%) and minimum of 
that was among Chaudhary Th aru (19%). 
     

4.1.2.4 Education status of the respondents

Respondents (decision-maker in agricultural related matters) were asked to specify their formal 
educational attainment and fi ve major categories were devised such as illiterate (who cannot read 
and write), literate (can read and write without formal education), primary level (basic reading 
and writing skill), secondary level schooling, and higher secondary schooling. Th is is important for 
providing and obtaining clear messages and other relevant reading materials, participation in training 
and other programs. Based on these categories, about 68% of the respondents across the study sites 
were illiterate, which was highest in Masuriya (75%) and lowest in Gadariya (63%). Th e proportion of 
literate respondents was only 4.7% indicating very less opportunity of formal education was given in 
the sites. Th e proportion of respondents with primary, secondary and higher secondary level formal 
education were 8.1%, 14.2% and 4.7% respectively (Table 4.1.2). Comparing education status of the 
study site, it was found that the literacy rate of respondents of the study sites (32%) was signifi cantly 
lower than the national average (i.e., 48.6%) (HDR, 2007/08).   

Table 4.1.2 Education status of the respondents by VDCs

Education level Beldandi Shankarpur Gadariya Masuriya Pathariya Belwa Total
HSC 6(4.05) 4(3.9) 3(2.4) 9(6.2) 10(5.1) 11(5.6) 43(4.7)

Secondary 24(16.2) 13(12.7) 18(14.8) 16(11.1) 33(16.8) 25(12.7) 129(14.2)

Primary 9(6.08) 8(7.8) 16(13.2) 7(4.8) 16(8.1) 18(9.1) 74(8.15)

Literate 13(8.78) 8(7.8) 8(6.6) 4(2.77) 7(3.5) 3(1.53) 43(4.7)

Illiterate 96(64.8) 69(67.6) 76(62.8) 108(75) 130(66.3) 139(70.9) 618 (68.1)

Total 148(100) 102(100) 121(100) 144(100) 196(100) 196(100) 907(100)
* Figure in parenthesis indicates percentage of respective column total

Analysis suggested that there was no signifi cant diff erence in the literacy status of respondents either 
across diff erent VDCs or across diff erent ethnic groups. However, the proportion of highest illiterate 
respondents were found among Muslim (75%) followed by Chaudhary Th aru (73%) and Rana tharu 
(71%) and that of lowest found among B/C (62%). 

4.1.2.5 Family type of respondents

Majority of the households (63.4%) in the study sites were found with joint family (Figure 4.5). Th e 
proportion of joint family was highest in Gadariya (72%) whereas that was lowest in Belwa (56%). 
Despite the belief that joint family is tradition of some of the ethnic community in western Terai like 
Th aru, such families were seen in all other ethnic groups (Appendix 1). Th e proportion of the joint 
family household was slightly higher among Rana tharu (Figure 4.6) but that was statistically non 
signifi cant. 

4.1.2.6 Average Family size

Th e average family size in the study site was found to be 8.0±0.1 where average number of children, 
adult male and adult female per family was 3.3±0.1, 2.6±0.3 and 2.5±0.2, respectively (Table 4.1.)
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Figure 4.5, 4.6 Type of family by VDC and ethnicity

Table 4.1.3 Family size of the respondents by ethnicity in different VDC

VDC Caste of Household head Total
B/C Dalits Rana Tharu Chaudhary Tharu Muslim Others

Beldandi 7.7±0.4 8.3±1.3 7.0±0.8 9.5±0.9 - 7.9±1.5 8.0±0.3

Shankarpur 9.5±1.1 6.3±0.7 9.1±0.6 8.0±1.9 - 8.0±0 9.0±0.5

Gadariya 6.8±0.8 8.1±2.3 11.4±2.1 9.5±0.5 - - 9.4±0.5

Masuriya 7.6±0.5 9.3±0.9 7.4±0.8 8.0±0.7 7.0±0 8.3±1.7 8.0±0.3

Pathariya 8.2±0.5 9.4±0.7 8.0±0.5 6.5±0.8 6.5±0.5 5.7±1.8 8.1±0.3

Belwa 6.6±0.4 6.2±0.3 5.4±0.7 7.1±0.4 7.6±1.8 3.0±0 6.7±0.2
Total 7.7±0.2 8.1±0.4 8.3±0.3 8.3±0.3 7.3±1.1 8.0±0.1

Analysis suggested that average family size of the household was signifi cantly diff erent across diff erent 
VDC (p<0.001). Gadariya is the VDC with largest family size (9.4±0.5) followed by Shankarpur 
(9±0.5). Th e average family size in Belwa was lowest (6.7±0.2) followed by Beldandi and Masuriya. 
Average family size of Th aru household (8.3±0.3 for both Rana and Chaudhary) was higher than the 
all other ethnic groups, but statistically, the diff erence was found to be non-signifi cant.  Th e family 
size of the households was statistically not diff erent between clustered and scattered households. 
Th e average family sizes of clustered and scattered households were 8.1±0.1 and 7.6±0.2 persons per 
family, respectively. But, the study also support that the family size of nucleus family (5.3±0.1 person) 
was signifi cantly (p<0.001) smaller than the family size of the joint family (9.5±0.1 person).

4.1.2.7 Occupation of respondents
 
Households in the study sites engaged in both on-farm and off -farm activities, as a means of 
livelihood strategy. As a result, majority of households possessed multiple sources of income. Off -
farm employment is also important for biodiversity conservation. Th us the relevant information 
pertaining to off -farm employment at HH level was gathered to relate to its importance in the 
conservation of agricultural biodiversity on-farm. Th e occupation of the respondent was determined 
on two separate basis viz. main occupation based on time spent and main occupation based on source 
of income.  Agriculture, business, service in country, service outside Nepal, pension, and politics were 
major occupation of respondents based on time spent and Agriculture, business, service in country, 
service outside Nepal, pension, student were the major occupation of respondents based on source of 
income.
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Table 4.1.4 Occupation of respondent based on time spent by VDC

VDC
Respondent's occupation on time spent

Agriculture Business
Service

Others Total
In country Outside country

Beldandi 80(84.2) 9(9.5) 4(4.2) 2(2.1) - 95(100)

Shankarpur 54(85.7) 2(3.2) 6(9.5) 1(1.6) - 63(100)

Gadariya 63(85.1) 3(4.1) 4(5.4) - 4(5.4) 74(100)
Masuriya 51(81) 3(4.8) 4(6.3) 1(1.6) 4(4.8) 63(100)
Pathariya 99(81.8) 1(0.8) 12(9.9) 4(3.3) 5(4.1) 121(100)

Belwa 122(81.9) 2(1.3) 6(4) 9(6) 10(6.7) 149(100)
Total 469(83) 20(3.5) 36(6.4) 17(3) 22(4.1) 565(100)

      
 * Figure in parenthesis indicates the percentage of respective row total

Analysis of main occupation based on time spent showed that the proportion of respondents with 
agriculture as main occupation in each VDC and each interface were statistically similar. Among all 
categories, 83% of respondents told agriculture as the main occupation (Table 4.1.4). 

While analyzing the main occupation based on income, it showed similar results (Table 4.1.5).  
Agriculture was main income source for about 85% of the respondents followed by service and 
business. Analysis further suggested that the proportions of respondents with agriculture as main 
occupation across diff erent VDC and across diff erent interfaces were signifi cantly diff erent (P<0.001 
and p= 0.007, respectively). Th is showed selection of agriculture or non-agriculture as main 
occupation diff ers across VDC and interfaces.

Table 4.1.5 Occupation of respondents based on income by VDC

VDC
Occupation
Agriculture Business Service in country Service outside country Others Total

Beldandi 76(83.5)* 7(7.7) 4(4.4) 4(4.4) - 91(100)

Shankarpur 57(90.5) 2(3.2) 3(1.6) 1(1.6) - 63(100)

Gadariya 66(90.4) 3(4.1) 3(4.1) - 1(1.4) 73(100)

Masuriya 51(82.3) 4(6.5) 5(8.1) 1(1.6) 1(1.6) 62(100)

Pathariya 99(83.2) 2(1.7) 9(7.6) 7(5.9) 2(1.7) 119(100)

Belwa 120(84.5) 4(2.8) 10(7.0) 7(4.9) 1(0.7 142(100)
Total 469(85.3) 22(4) 34(6.2) 20(3.6) 5(0.9) 550(100)

*Figure in parenthesis indicates the percentage of respective row total

Occupation of the respondent was found signifi cantly dependent (p<0.001) to ethnicity of respondent 
based on sources of income. But, occupation based on time spent was statistically not related with the 
ethnicity of the respondent. It was because all the respondents, of any ethnic group, spent signifi cant 
time in agriculture, but not all of them are able to gain proper output from farm (Appendix 2 and 
Appendix 3).

4.1.2.8 Age of the settlement 

Study showed that the respondents of Gadariya, Masuriya and Belwa were found to be native to 
those areas, while settlements in other VDCs were relatively new. Th e average stay of respondents in 
Beldandi VDC was only 25.9±0.9 years, while in Belwa, Masuriya and Pathariya it was 63.8±15.9 years, 
69.49±21.05 years and 27.57±1.1 years respectively. In case of Shankarpur, it was 33.47±2.63 years and 
54.30±20.89 years in Gadhariya.
 
Average period of stay of the respondents in village across diff erent interface was found statistically 
similar. But that was signifi cantly (p=0.02) diff erent across diff erent VDCs, i.e. Masuriya (69.4±21.0), 
Belwa (63.8±15.9 years) and Gadariya (54.3±20.8 years) much higher than Beldandi (25.9±0.9 years), 
Pathariya (27.5±1.12 years) and Shankarpur (33.4±2.6 years). Th e highly contrasting standard error of 
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the mean age of settlement of HH in Masuriya, Belwa and Gadariya VDCs indicated a mixture of the 
newly migrated and native people. Th us, the result showed that Beldandi, Pathariya and Shankarpur 
were newly settled. 

4.1.2.9 Migration pattern

Migration is shifting of places by people from one area to other in search of better lives and earning. 
Out migration from the villages to urban areas and foreign country are common in Nepal in recent 
years. As seasonal and/or permanent migrations are prominent, the study focused on seasonal 
migration rather than permanent, because seasonal migration is the most common for agricultural 
workers in Nepal. Th e most common season for workers to migrate was September-November 
(35% of migration), followed by December-February (31% of migration) and March-May (10%) 
(Appendix 4). All year round migration was found in very less households (1%). It was interesting 
to compare migration pattern across studied VDCs. It was common from December to February in 
Beldandi, Shankarpur, and Gadariya VDCs whereas in Patharaiya, Belwa and Masuriya it started from 
September to November. 

4.1.2.10 Food suffi ciency 

Many fi eld exercises on food suffi  ciency in hill communities have indicated that HH suffi  ciency 
months depended on production either from own or shared or rented land that  refl ected true well 
being ranking in marginal and agrarian society. Th at was quite important indicator for diff erentiating 
HHs into distinct wealth categories in this study. About 61.9% of the respondents were food self-
suffi  cient (12 months and above), 6.1% respondents were food suffi  cient for 8-12 months, followed 
by 18.5% respondents for 4-8 months and 13.5% respondents for only four months. Th e respondents 
with food self suffi  ciency of more than 12 months were highest in Masuriya (72%) and lowest in 
Belwa (49%) (Table 4.1.6).

Table 4.1.6 Food self suficiency of the respondent by VDC

VDC 0 to 4 months 4 to 8 months 8 to <12 months >=12 months Total
Beldandi 18(12.4)* 28(19.3) 11(7.6) 88(60.7) 145(100)

Shankarpur 7(7.0) 19(19) 6(6) 68(68) 100(100)

Gadariya 8(6.8) 20(16.9) 6(5.1) 84(71.2) 118(100)

Masuriya 7(5) 19(13.7) 13(9.4) 100(71.9) 139(100)

Pathariya 35(18.8) 32(17.2) 7(3.8) 112(60.2) 186(100)

Belwa 44(22.7) 45(23.2) 11(5.7) 94(48.5) 194(100)
Total 119(13.5) 163(18.5) 54(6.1) 546(61.9) 882(100) 

* Figure in parenthesis indicates percentage of respective row total

Food self suffi  ciency was found to be signifi cantly dependent (p<0.001) with ethnicity. Result hold 
true only in Belwa, Shankarpur and Belwa (p values = 0.02, 0.03 and <0.001, respectively). Th aru 
ethnic group was most self-suffi  cient with 69% of the respondents in both Rana and Chaudhary, 
having more than 12 months of food self suffi  ciency (Table 4.1.7). Dalits were the ethnic group having 
lowest proportion of respondents (27%) in food self-suffi  cient category. Analysis suggested that the 
food self-suffi  ciency categories also were signifi cantly dependent to the interfaces (p<0.001). Th e 
proportion of respondents with food self-suffi  ciency more than 12 months were highest in Corridor 
(70%) followed by productive landscapes (65%) and buff er zone (53%). 

Results showed that the average food suffi  ciency months in the study site were found to be 9.8±0.2 
months (Table 4.1.8). Th e fi gure is quite high compared to the national averages. Th e area of the 
study was the productive agricultural land. Even some of the households showed food self suffi  ciency 
up to 40 months. Th ose fi gures had increased the average fi gure, but there are still majority of 
households having food self- suffi  ciency less than 6 months. Results showed that the average months 
of food self suffi  ciency was signifi cantly diff erent across diff erent VDC, diff erent ethnic groups 
(p<0.001 in both case) and diff erent interfaces (p=0.04).
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Table 4.1.7 Food self-sufficiency category by ethnicity

Ethnicity 0 to 4 months 4 to 8 months 8 to 12 months >=12 months Total
B/C 27 (8.7)* 54(17.5) 23(7.5) 205 (66.3) 309(100)

Dalits 40(32.5) 39(31.7) 11(8.9) 33(26.8) 123(100)

Rana Tharu 21(13.2) 25(15.7) 4(2.5) 109(68.6) 159(100)

Chaudhari Tharu 27(10.2) 40(15.2) 15(5.7) 182(68.9) 264(100)

Muslim 2(25) 3(37.5) - 3(37.5) 8(100)

Others 2(10.5) 2(10.5) 1(5.3) 14(73.7) 19(100)

Total 119(13.5) 163(18.5) 54(6.1) 546(61.9) 882(100)
 

* Figure in parenthesis indicates percentage of respective row total

Table 4.1.8 Average months of food self sufficiency of different ethnic groups by VDC

VDC/ caste B/C Dalits Rana 
tharu

Chaudhari 
tharu Muslim Others Total

Beldandi 10.4 ±0.6 6.1±0.9 8.3±1.2 11.2±0.7 - 13.1±2.7 10.1±0.4

Shankarpur 10.0±0.8 5.3±1.2 11.2±0.5 9.2±1.1 - 12.0±0 10.5±0.4

Gadariya 7.0±1.6 7.7±2.2 10.9±0.9 11.3±0.4 - - 10.8±0.4

Masuriya 11.5±0.6 7.7±0.8 10.9±0.6 11.5±0.8 12.0±0 13.0±1 10.8±0.4

Pathariya 9.4±0.4 7.0±0.7 10.2±0.9 10.7±1.6 5.0±3 10.0±2 9.2±0.4

Belwa 10.5±0.7 4.7±0.5 8.7±1.9 9.4±0.5 8.0±1.9 2.0±0 8.7±0.4

Total 10.3±0.3 6.3±0.4 10.5±0.4 10.7±0.3 7.8±1.5 11.9±1.5 9.8±0.2

Results also indicated that Chaudharis were the most food self-suffi  cient ethnic groups (with average 
11 months food suffi  ciency) followed by B/C (with average 10 months food suffi  ciency). Th e Dalit 
community as in all over the country, was the most disadvantaged group with least average months 
of food self- suffi  ciency (i.e. 6.3±0.4) followed by Muslim (7.8±1.5 months). Th e average months of 
food self-suffi  ciency in diff erent interfaces was found signifi cantly diff erent (p= <0.001). Th us, the 
result indicated that the average food self-suffi  ciency of corridor was highest (10.6±0.2 months), and 
that of buff er zone was the lowest (9.2±0.2 months) and average of productive landscape in-between 
(9.8±0.2 months).  Food self-suffi  ciency was positively and signifi cantly correlated with household 
size (r =0.186, p =0.001) and total land holding (r=0.403, p=0.001). Th e results hold true in each VDC 
separately, as the size of family increased, the food self-suffi  ciency of the households also increased 
and vice versa. Th e reason may be, higher the family size means higher the labor available for farm 
works and they produce more irrespective of the land holding, because, renting or sharing of the land 
is common in those sites. Again, as the total land holding of the household increased, their food self-
suffi  ciency also increased.

Th e average food defi cit months among the defi cit respondents were also compared across diff erent 
VDC and ethnicity (Appendix 5). Th e average food defi ciency months was found highest in Masuriya 
(6.7±0.4 months) and lowest in Pathariya (4.8±0.3 months). Th e average food defi cit months was 
found signifi cantly diff erent across diff erent VDC (p<0.001) and ethnic groups (p=0.03). But the 
average food defi cit months across diff erent ethnic groups was statistically similar in all VDC except 
in Belwa (p=0.02).
Food defi cit during the defi ciency were supplemented by diff erent sources. It was observed that nearly 
half of the defi cient respondents supplement food defi cit by purchasing from earned cash money 
(46%) followed by 24.7% from wage laboring, 16.9% by purchasing from loan money and 12.5% by 
food borrowed from neighbors (Appendix 6). Analysis suggested that the supplementation of food 
defi cit with diff erent sources was statistically not related to ethnic group categories in the study site. 
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4.1.2.11 Income of household

Th e average income of the households surveyed accounted to be NRs. 45432 per year. Analysis 
suggested that the average income of households across VDCs was signifi cantly diff erent (P<0.032). 
Th e average income was found highest in Masuriya (NRs. 59869) and that was lowest in Belwa (NRs. 
35788) (Table 4.1.9). On an average, Brahmin/Chhetri households earned highest income (NRs.50993 
Rs/year) followed by Rana tharu (NRs.50006 Rs/year), Chaudhary Th aru (NRs.41257/year) and Dalits 
(NRs. 38512/year) whereas that was lowest among Muslims (NRs 27163/year). But, the diff erence 
in average income of diff erent caste in the study sites was statistically not signifi cant. Analyzing the 
average income of households by family type, the average income of joint family (NRs. 52,577/year) 
was signifi cantly (p=0.03) higher than that of nucleus family (NRs.32, 545/year). 
      

Table 4.1.9 Average income of households (NRs./year)

                                                    Caste of Household head
VDC B/C Dalits Rana Tharu Chaudhary Tharu Muslim Others Total
Beldandi 52178 14921 26091 28966 . 25899 40652

Shankarpur 25673 11533 47658 28499 . 39000 39655

Gadariya 34725 58829 60990 47131 . . 47910

Masuriya 81499 50372 39368 45999 14400 33020 59869

Pathariya 44824 42337 63116 44485 40000 41633 49200

Belwa 40065 33167 25252 36101 24580 4200 35788

Total 50993 38512 50006 41257 27163 29626 45432

Th e per capita cash income of the household was also analyzed. Th e aggregated cash income of the 
family was divided by family size. Th e per capita cash income obtained showed that the average per 
capita cash income of the study site was NRs. 6145 per person per year. Comparing the average per 
capita cash income of diff erent VDC, result showed that per capita cash income was signifi cantly 
(p=0.03) diff erent across diff erent VDC. Per capita cash income of Masuriya (NRs.8417) was the 
highest among all VDC and that of Shankarpur (Rs. 4245) was the lowest (Table 4.1.10). Similarly, 
comparing the per capita cash income of study sites by ethnicity, that was also signifi cantly (p=0.04) 
diff erent. Th e result, but, did not hold true in each VDC separately, except in Beldandi.

Analysis suggested that the per capita income of diff erent family types across the VDCs was 
statistically similar. Th e result holds true in all VDC separately except in Beldandi, where, per capita 
income of nucleus households (NRs. 8135) was signifi cantly higher than that of joint family (NRs. 
4523).

Table 4.1.10 Per Capita cash Income (NRs) of Households of each Ethnic Group across VDC

Caste VDC
Beldandi Shankarpur Gadariya Masuriya Pathariya Belwa Total

B/C 7757 2841 4574 11860 6268 6209 7398

Dalits 1591 1716 5997 6322 5008 5358 5005

Rana tharu 3883 4756 4246 5033 8228 5255 5887

Chaudhari tharu 3237 4807 5108 6582 7444 6085 5595

Muslim - - - 2057 6071 3318 3849

Others 3433 4875 - 4904 7144 1400 4345
Total 5769 4245 5067 8417 6689 5840 6145
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4.1.2.12 Sources of income

Depending on on-farm and off -farm activities, there are multiple sources of household incomes. Rana 
et al., 2006 highlighted the role of off -farm employment in biodiversity conservation. Th us, relevant 
information related to off -farm activities at HH level was gathered, as it is important for on-farm 
conservation of agricultural biodiversity. A total of 14 diff erent sources of income were identifi ed in 
the study (cereals, vegetables and species, fruits, animal trade, livestock products, cash crops like tori, 
sugarcane, jute), petty business, pension, service within and outside the country, wage labor, forest 
products and NTFP, fi sh etc. Among these sources, contribution of fruits, livestock products and 
pension was reported to be limited in the study sites. Cereals mainly rice, wheat, maize and potato 
production and sale was the sources of income in farm. Agriculture contributes only 37% to the total 
income in the study sites. Th e contribution of agriculture was highest in Shankarpur (66% of total 
income) and lowest in Belwa (25% of total income). Selling cereals contributed most (22% of total 
income) in agriculture income up to 52% of total cash income in Shankarpur VDC. Other important 
source of farm income are vegetable sale, livestock sale and livestock products (Figure 4.7).

Figure 4.7 Share of different sources in average total agricultural income

Among the non-farm income sources, abroad service contributed highest in household income (30%) 
followed by service within the country (14%) and wage laboring (10%) (Appendix 7). Abroad service 
was important source of income in the study sites contributing up to 42% in Belwa. Th e average 
income of the households across diff erent interfaces was statistically similar but average income 
from agriculture was signifi cantly diff erent. Th e average HH income from agriculture in buff er zone 
(i.e. NRs. 8681) was signifi cantly lower than corridor (NRs. 20456) and productive landscapes (NRs. 
17620). Th e result, so, suggested that, the livelihood of HHs in buff er zone was less dependent on 
agriculture than that of corridor and productive landscape. Service either inside or outside Nepal was 
the major contributor of household income in buff er zone and productive landscape (i.e. 57% and 43% 
respectively), but major contributor was agriculture in case of corridors (i.e. 40% of total income). 
Altogether, about 44% of the total HH income was contributed by service, then by agriculture i.e. 34% 
(Figure 4.8). A very interesting result was that the contribution of agriculture in average family income 
was more in corridor than in productive landscape.
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Figure 4.8 Share of different sources in average total income of HH by interfaces

Analysis showed that about 53% of the respondents in study site have both farm and non-farm 
sources of income, whereas, about 37% of the respondents have only off -farm income. Th e proportion 
of respondents having only farm income was only 11% in the study sites (Figure 4.9).  Source of 
income of respondents was again signifi cantly (p<0.001) dependent with interface of the dwelling of 
respondents. Th e proportion of respondents having only off -farm income was highest in buff er zones 
(42%) whereas the proportion of respondents having only farm income was highest in corridor (18%).

Figure 4.9 Distribution of respondents by source of income by interface

Source of income of the family was found to be signifi cantly dependent with ethnicity of the 
household (p<0.001) indicating there is diff erence in the sources of income across diff erent ethnic 
group. Figure shows that Dalit and Muslim HHs have limited land resources to earn income from 
agriculture whereas about 68% of the income of Chaudhary Th aru, 56% of Rana Th aru and 50% of 
B/C have both farm and off -farm income (Figure 4.10). It was interesting to see that the source of 
income of the respondents was signifi cantly (p<0.001) dependent with the VDC of study indicating 
the source of income of household diff er between VDCs in western Terai (Figure 4.11).
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Figure 4.10 Distribution of respondents by 
source of income by ethnicity 

4.1.3. HOUSEHOLD RESOURCES
4.1.3.1 Landholding

Good quality land ownership is important for a farmer as depended on it for his livelihoods. So, 
amount of land and its ownership has been the conventional way of discriminating HHs into diff erent 
categories. It could still be considered robust in cases where the dependence of the population on 
agriculture is overwhelming and the quality of land is less variable. Detail information on amount and 
type of land and its ownership and/or shared/rented land has been gathered in the baseline study. 
Out of total sampled households, about 99% possessed their own land. Agriculture was the main land 
use systems in the study sites. Agriculture land was broadly classifi ed into Khet3, Bari 4 home garden, 
ponds and orchards. Khet-land was further classifi ed into two types, i.e. irrigated and un-irrigated on 
the basis of availability of moisture/ irrigation water. 

Table 4.1.11 Total landholdings of ethnic groups across VDCs (Kattha)

Caste of Household Beldandi Shankarpur Gadhariya Masuriya Pathariya Belwa Total
B/C 31.0±2.6 39.4±9.4 24.8±8.7 31.1±5.1 20.0±2 17.2±1.6 26.0±1.5
Dalits 21.0±9.9 6.7±2.3 25.7±13.6 14.0±2.1 13.8±1.8 4.9±0.5 12.4±1.6
Rana Tharu 24.8±6.1 52.6±6.1 49.8±22.3 21.5±6.2 31.1±5 13.7±3 38.4±3.4
Chaudhari Tharu 47.2±9.7 18.5±4.6 37.7±3.9 27.9±4.1 17.5±4 20.7±2.5 30.1±2
Muslim - - - 11.5±2.1 5.8±4.3 8.4±3.1 8.1±2.1
Others 23.2±3.9 - - 36.5±11.9 23.3±10.4 2.5±1.1 25.4±3.8
Total 31.8±2.6 44.8±4.6 37.0±3.6 26.0±2.5 21.4±1.7 15.6±1.2 27.3±1.1

Study showed that average land holding per household was 27.3±1.1 Kattha5 in the study site. 
Comparing the average land holding across diff erent VDCs, it was found highest in Shankarpur 
(44.8±4.6 Kattha) (Table 4.1.11). Analysis suggested that the average land holding of diff erent ethnic 
groups were signifi cantly diff erent (P<0.001) in the study site. Th e result holds true in Pathariya and 
Belwa where average land holding was signifi cantly diff erent (p<0.01 in both VDC), but in remaining 
VDCs, average land holding across diff erent ethnic groups were statistically similar. 

Th e study showed that the average area of Khet was found to be (25.8±1 Kattha), followed by Bari 
(4.3±0.5 Kattha), home garden (2.3±0.1 Kattha), orchard (2.2±0.3 Kattha) and ponds (2.2±0.3 
Kattha). Rana Th aru owned largest size of Khet (35.7±3.2 Kattha), Bari (7.3±1.8 Kattha) and orchard 

3  Bounded and irrigated/ rain fed land, mainly puddle rice is grown.

4  Un-bounded and un-irrigated upland.

5 30 Kattha=1 hectare

Figure 4.11 Distribution of respondents by 
source of income by VDC
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(2.8±0.9 Kattha) (Appendix 8). Analysis suggested that the average holding size of Khet, Bari and 
home garden were signifi cantly diff erent across diff erent ethnic groups (P<0.001, 0.06 and <0.001, 
respectively) but size of ponds and orchards were statistically similar (Appendix 9a). Average land 
holding of joint family was signifi cantly (p=0.03) higher (42.8±3.4 Kattha) than nucleus family 
(23.9±2.6 Kattha). But it was less than the national average of 0.79ha (CBS 2001/02).

Land fragmentation has been cited as one of the major huddles for less than optimum use of modern 
technologies in agriculture in case of Terai, where mechanization to a large extent is possible. In 
reality, land fragmentation has put in lot of strain on the management of plots with limited return 
on farmer's time and resources. Yet, on the positive note, the same factor has worked as leveler in 
conservation of agricultural biodiversity in the region. Th e average parcel of irrigated Khet-land, 
rainfed Khet-land, Bari land, home garden, pond and orchard were 25.6±1.3, 19.8±1.2, 4.3±0.5, 
2.3±0.1, 1.9±0.8 and 2.2±0.3 Kattha, respectively (Appendix 8).
 

4.1.3.2 Land tenure

Land tenure systems provided diversity of situation with variability in tenure arrangements between 
landowner and tenants. Understanding decision making process in land tenure systems could be 
an important factor while studying the dynamics of varietals replacement process, which in turn 
infl uence varietals diversity at HH and community level. One of the reasons for emphasizing on 
understanding land tenure system was that the decision making role on variety deployment and input 
supply aspect rest with the landowner. But the aforementioned case is true only in share cropping 
but not in rented land. So, looking at the land tenure system, the pattern of shared or rented land 
was analyzed. Both share cropping and renting land was reported in the area but former was more 
common than the later. About 40% of the total respondents had either rented or shared their land 
(Figure 4.12).
  
Share cropping5 was mainly practiced in Khet-land in the study sites. Share in Khet was practiced by 
20% and share out in Khet was practiced by 24.8% households. In total, 12%, 10.2% of respondents 
rent6 in Khet and Bari land, respectively. About 17% household was found with Khet-land rented 
out but none of them rent out the Bari land. Similarly, 22% of respondents had shared in Bari land. 
Only about 12% of respondents had share out their Bari land. Analysis suggested that the land tenure 
system was not statistically diff erent across diff erent VDCs in the study sites.
Th e average parcel size of rent in Khet-land was 12 ±1.3 Kattha and that of rent in Bari land 
was 10.2± 5.6 Kattha. Average parcel size of rent out Khet-land was found to be 17± 5.5 Kattha 
(Appendix 9b). Th us, result showed the average size of shared or rented land was quite higher in the 
study site.

Figure 4.12 Percent of respondents having share or rented land

5  Giving a certain proportion of produce to the landowner based on the prior agreement.
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4.1.3.3 Animal Holdings

Livestock play an important role in farming system by supplying milk and meat for human 
consumption; draft power to till the land; and manure to replenish the depleting soil fertility. Also in 
some terai communities, cattle dung is extensively used to prepare dung cake.7Above all, live animals' 
functions as assurance for ready cash in case of crisis at home as live bank.

About 96% of the household in the study site keep livestock. It was found that 76% of the respondents 
reared cattle, 46% kept buff alo, 65% of them kept sheep or goat, 69% reared poultry or other birds and 
28% of respondent reared some other animals. Th e average herd size of cattle holder was 3.9±0.1 and 
that of buff alo holders was 2.8±0.1 animals in the study site. Th e average herd size of sheep or goat 
was found to be 5.4±0.2 animals whereas average fl ock size of birds was 11±0.9 (Appendix 10). Th e 
analysis showed that highest size of herd of cattle was in Beldandi, buff aloes in Belwa and sheep and 
goats in Masuriya. 

Total livestock holding was converted to cattle equivalent8 and compared across diff erent categories 
of respondents and sites. Average animal holding of the study site was found to be 4.7±0.6 cattle 
equivalent. Analysis suggested that the total livestock holding was signifi cantly diff erent across the 
diff erent interfaces (P<0.001), indicating households in corridors keep more animals as compared 
to productive landscape and buff er zone. It may be because of easy access to the forest fodders and 
grazing land in corridors than in buff er zones and productive landscapes. Th e average animal holding 
of the corridor was found to be 4.5±0.2 cattle equivalent, whereas those of productive landscape and 
buff er zone were 3.7±0.1 and 3.7±0.1 cattle equivalent, respectively (Table 4.1.12).   

Similarly, the average livestock holdings of diff erent caste within the study sites were statistically 
not diff erent. But the result holds true only in corridor. In buff er zone and productive landscape, the 
average livestock holdings of diff erent ethnic groups were signifi cantly diff erent (P<0.001 and 0.003, 
respectively). Similarly, the average animal holdings in Beldandi and Masuriya were signifi cantly 
diff erent across diff erent ethnic groups (P<0.001 and 0.006, respectively) but in remaining VDCs that 
was statistically not diff erent.

Table 4.1.12 Animal holdings in the study site by ethnicity in each interface

Caste Buffer zone Corridor Productive land Total
B/C 4.1±0.2(144)* 4.7±0.3(80) 3.0±0.2(85) 3.9±0.1(309)

Dalits 2.6±0.2(52) 3.8±0.3(30) 3.7±0.4(44) 3.3±0.2(126)

Rana Tharu 2.6±0.4(19) 5.0±0.6(76) 3.5±0.3(59) 4.1±0.3(154)

Chaudhari Tharu 3.9±0.3(96) 3.9±0.3(46) 4.5±0.3(116) 4.2±0.2(258)

Muslim 2.5±1.3(3) 9.5(1) 1.3±1.3(2) 3.3±1.4(6)

Others 4.6±0.6(10) 6.2±1.4(5) 2.8±0.8(3) 4.7±0.6(18)

Total 3.71 0.13 4.57 0.22 3.76 0.15 3.96 0.09

* Figure in parenthesis indicates the responding households.

Th aru ethnic group possessed largest animal holdings among all castes with herd size of 4.2±0.2 CE 
for Chaudhary and 4.1±0.3 CE for Rana Th aru. In Buff er zone, Brahmins and Chhetri own largest 
herd size   (4.1±0.2 CE) whereas in corridor, Rana Th aru hold the largest herd size of animal herd 
5.0±0.6 CE and in productive landscape, that was Chaudhary Th aru (4.2±0.2). Other animals in the 
table include animals like pigs and fi shes. Th e average herd size of cattle was largest among B/C ethnic 
group and Chaudhary Th aru (4.0±0.2 animals). But, buff aloes were reared more by Rana Th aru and 
Chaudhary Th aru with the average herd size (3.1±0.3 for both). Similarly, the average fl ock size of 
sheep and goats were highest among Muslim communities with the average fl ock size (12.7±9.7) 
(Appendix 11). 

7  Dung cake is prepared by mixing animal manure with tree twigs, chopped straw/ stubble, leaves, rice and wheat  

 husk and left for sun drying. When completely dried these cakes are used for cooking food. Th is is practiced where  

 access to fuel wood is limited

8  the conversion factors were 1 for local cow, 1.19 for improved cow, 1.26 for buff alo and bull, 0.4 for heifers and  

 calves, 0.1 for goat and sheep and 0.001 for bird
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Analysis suggested that the total livestock holdings was signifi cantly diff erent (P<0.001) with the 
family types indicating joint family kept more animals than the nucleus family. Th e average animal 
holding of nucleus family (3±0.1 CE) was statistically smaller than joint family (4.5±0.4 CE). Th e 
average livestock holding of nucleus family was statistically smaller in corridor and productive 
landscapes (p= 0.03 and 0.002, respectively), but in buff er zone that was statistically similar. Th e 
average total animal holding of the nucleus family was 2.9±0.2 CE, 3.7±0.2 CE and 2.6±0.2 CE, 
respectively for buff er zone, corridor and productive landscape. Likely, that was 4.2±0.2 CE, 5.1±0.1 
CE and 4.3±0.2 CE, respectively for buff er zone, corridor and productive landscapes.     

4.2. PRACTICE
4.2.1. Irrigation practices

Irrigation is important practices for the cultivation of crops for more production with required 
water requirements. So, the detail information about the irrigation practiced by the household was 
mentioned in the questionnaire. It was found that about 65% of the HH’s in the site had irrigation 
facilities (Figure 4.13). When aggregated across diff erent interfaces, productive landscape had the best 
facility of irrigation. About 82% of the HH in that interface had irrigation facility, which was highest 
across all interfaces (Figure 4.14). Th us the results showed agriculture in productive landscape was 
less risk prone than in other interfaces. Diff erent sources of irrigation like canal, Kulo, deep tube well, 
shallow tube well and hand pump were found in the sites. Among these sources, Kulo was mostly 
used (34% HH) followed by deep tube well, canal, shallow tube well and hand pump respectively (used 
by 33%, 19%, 12% and 2 % HH, respectively) (Figure 4.15).

Figure 4.13 Percent of respondents with 
availability of irrigation facility by VDC

Th e composition of irrigation sources was diff erent across project interfaces. In buff er zone, canal 
was the main source of irrigation (37% HH) followed by deep tube-well and Kulo (28% and 20% HH, 
Th e composition of irrigation sources was diff erent across project interfaces. In buff er zone, canal 
was the main source of irrigation (37% HH) followed by deep tube-well and Kulo (28% and 20% HH, 
respectively). But, in corridor deep tube-well was the main source (59% HH) followed by shallow 
tube-well and Kulo (19 and 16% HH, respectively). In productive landscapes, again Kulo contributed 
irrigation to majority of HH (54%) followed by deep tube-well and canal (18% HH each). Hand 
pump contributed irrigation to 5% HHs in corridors but none of HH used hand pump for irrigation 
in productive landscape. Th us, the results indicated that there is enough diff erence in the source of 
irrigation across diff erent project interfaces. 

Figure 4.14 Percent of respondents with 
availability of irrigation facility by interface
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Figure 4.15 Source of irrigation practice by interfaces

Among diff erent irrigation management systems practiced in the study sites, 72% of the canal were 
government managed, 20% community managed and remaining 8% were privately owned (Figure 
4.16). In case of Kulo, 66% of total Kulo was community managed and only 30% managed by 
government. Both deep and shallow tube wells were mostly privately managed (89% deep and 88% 
shallow). Only some of them were managed by community (8% deep and 10% shallow). Hand pump 
were managed privately in all sites (Appendix 12). 

Figure 4.16 Management system of irrigation by its sources

Note: C- Canal irrigation, P-Pine/Kulo, DT-Deep tubewell, ST-Shallow tubewell, HP-Hand pump
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Although, majority of HHs had irrigation facility but, the year round availability was still again 
questionable. Deep tube well was found to be the most dependable source of irrigation in the sense 
that it was providing year round irrigation in 90% cases (Appendix 13). Majority of HHs using canal 
irrigation (76%) also had year round facility of irrigation. Kulo as a source of irrigation serves mainly 
for monsoon for 60% of HHs. Shallow tube well also provides water throughout the year for majority 
of users (87%) and that was similar across all the VDCs. Hand pumps are not used so much for 
irrigation but it also provides year round facility in majority of HHs. 

4.2.2. Fertilizer application

Fertilizer application indicates adoption of modern technology. In traditional farming system, 
farm yard manure (FYM) comprised the principal source of replenishing soil nutrients. But, with 
adoption of modern agriculture technology, application of the chemical fertilizer is inevitable. With 
introduction of HYV and intensive use of chemicals, the local landrace had been replaced over time. 
Th us, use of chemical fertilizers directly related to sustainable management and on-farm conservation
of agro-biodiversity. So, it was important to gather information on FYM and chemical fertilizers and 
their application in study sites. It was found that about 72% of the HHs applied chemical fertilizers in 
the study sites (Figure 4.17). 

Figure 4.17 Percent of respondents using chemical fertilizer by VDC

4.2.2.1 Application of different fertilizers on important crops
 
Th ough, FYM was applied in all crops grown in the study sites. But maximum application was seen 
in local varieties and landraces as compare to improved varieties, in which chemical fertilizers were 
applied more (Table 4.13).
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Table 4.1.13 Average fertilizers application in major crops

Crops FYM Cart/kattha Urea  (kg/
kattha)

DAP
(kg/kattha)

MOP
(kg/kattha)

MN
(kg/kattha)

Rice landraces 11.3 3.6 2.8 1.8 2.9

Rice improved 11.2 6.1 8.6 3.5 2.5

Wheat local 16.6 4.1 4.1 2.4 -

Wheat improved 13.7 4.3 6.7 2.2 2.0

Maize local 7.7 4.3 1.8 2.2 -

Maize improved 4.2 31.7 6.7 2.0 -

Lentil 4.4 2.8 2.5 3.1 -

Pigeon pea 3.6 3.0 - - -

Potato local 4.8 2.6 2.7 2.4 2.3

Potato improved 6.6 3.6 3.7 1.7 1.1

Vegetables 4.9 14.5 27.1 3.6 8.4

Mustard 7.1 14.0 15.7 1.2 10.0

4.2.3. Seed and its sources

Most of the HHs (76 % HH) in study sites used local seeds for the crop cultivation. Very few farmers 
used the hybrid and improved seeds. Farmers generally perceived improved varieties and hybrid 
varieties as similar and call them hybrid or Bikase (Figure 4.18). Mostly they obtained/purchased 
seeds from agro-vets, Hat bazaar, market within and outside village, and also from neighbor. Some 
government extension offi  ces, research farms and NGOs were also providing seeds to farmers. 
Despite all these sources, farmers mostly use their own seed stored in their own condition. Across the 
study sites, about 64.5% of the total HH used their own seed followed by seeds from agro-vets (12% 
HH) and Hat bazaar (11.7% HH). Th e contribution made by seeds obtained from NGOs, research 
farm, and government extension to the total seed requirements of HH is limited, but they do provide 
a vital source to new diversity to the farmers. Analysis suggested that the sources seed, i.e. behavior 
of either using of their own seed or purchased from other sources were signifi cantly diff erent across 
studied VDCs and interfaces (P<0.001).

Figure 4.18 Percentage of the respondents using hybrid and improved seed

Information on source of seed was collected for important fi eld crops grown in the sites. Mostly, seed 
of fi eld crops was stored by the farmers themselves and seeds of the vegetables were purchased from 
external sources (Appendix 14). Most of the HH didn’t purchase seed of these crops from market but 
they exchanged or bought seeds from their neighbors or inside the villages. Even in case of potato, 
tubers of local varieties were stored by majority of HH (46%) but, improved varieties were mainly 
purchased from Hat-bazzar (47% HH). Th e seeds of vegetables were purchased by majority of the 
HHs.
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4.2.4. Animal rearing practices
 
Diff erent livestock rearing systems were practiced in the study sites. Mainly found systems were 
grazing, stall feeding and tethering. Th e rearing practices depend on types of animal reared. Cattle 
and buff aloes usually were let free for grazing during the day and stall fed at night. Similarly for 
sheep and goats grazing and tethering were practiced. Poultry was kept in deep litter method by 
the commercial growers while farmers just kept them free in their home yards, mainly for the local 
breeds. Rearing systems also diff er with seasons. Mostly rainy season was covered with fi eld crops and 
winter season remains fallow. Th at allows the people to graze their animals in fi eld in winter season. 

4.2.5. Fodder supply to livestock

Forest is an important component of the biodiversity. It is mostly integrated with livestock system 
in rural areas. Livestock grazing and source of fodder for livestock are the main causes related with 
livestock rearing which contribute to the encroachment of forest land by the villagers. Regarding this, 
the information on the sources and type of fodder and forages supplied to the livestock were collected 
in the study. Th e main sources of fodder were their own land, community forests, national forests, 
buff er zones forest and protected areas. Among these sources, higher amount of fodder were obtained 
from farmers own land (74% of v/v9) followed by protected areas (10% v/v) and buff er zone forest (7 % 
v/v) (Figure 4.19). 

Figure 4.19 Source of fodder by interface

9  v/v = volume by volume, means proportion of bhari of fodder obtained from a source to total bhari of fodder con 

 sumption in the HH 

Note: OL-Own land, CF-Community forest, NF-National forest, BZF-Buff er Zone  forest and PA-Protected area like national 

park
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Contribution of diff erent sources of fodder in total household consumption was analyzed across 
diff erent interfaces. Result showed that fodders from own land contributed highest in buff er zone (i.e, 
78% v/v), lowest in corridor (68% v/v) and productive landscape in between (73% v/v). Analysis also 
suggested that the proportion of HHs using fodder from own sources to HHs using fodders from all 
other source was signifi cantly (P<0.001) diff erent across diff erent interfaces. It indicates that the HHs 
in buff er zone use more fodder from own land than the HHs in corridor and productive landscape.
 
Encroachment to protected area for fodder was mainly found in productive landscape (contributed 
13% v/v) followed by buff er zone and corridor (9% and 6% v/v, respectively). Buff er zone forest 
contributed about 6-8 % of fodder v/v in all interfaces, of which, highest contribution was on 
productive landscape (8%). Community forests contribute highest up to 8 % v/v in corridor followed 
by 5% v/v in buff er zone and 3% v/v in productive landscape.  Contribution of national forest in total 
fodder used was very negligible (<3% v/v) in buff er zone and productive landscape but that was about 
11% v/v in corridor. 

In case of forages, buff er zone and corridor were found to be highly diversifi ed with 22 diff erent 
species of forages but, there were only 19 forage species in productive landscape. Th e average 
consumption of forage species by HH was found to be 53.3 bhari in study sites, that was highest in 
productive landscape (61.3 bhari) followed by buff er zone (50.1 bhari) and corridor (47 bhari). Th e 
average consumption of forages was signifi cantly (p=0.03) diff erent across diff erent interfaces. 

4.2.6. Agricultural marketing 

Marketing is important aspect in agricultural system, which includes all activities right from 
purchasing agricultural inputs to selling of fi nal consumable products to the consumers. But, relation 
of agricultural marketing to farmers was studied in this research. In this aspect, use of surplus 
products by the farmers; HHs’ selling agricultural produce; value addition aspects; and involvement of 
male and/or female in these processes were studied.  

Among total HHs, 38% HHs did not have any surplus agricultural produce in the study. While 62% 
of the total HHs has at least one agricultural produce in surplus quantity and most of them sell that 
surplus as fresh product. Th e study found that about 49% of the HHs in the sites sold their produce 
without adding values (Figure 4.20). Even they did not perform any preliminary preparations before 
selling. Most of the HH in the sites stored their produce for home consumptions, but only 10% of 
them stored the surplus with the hope better price in next season. Very few HHs (<2%) sold their 
surplus, adding values and used food preservatives for future consumption.  Most common value 
added agricultural products were dried chilli power, turmeric (Haldi) power, dried ginger, packed 
groundnut, lemon juice, pickles and pop-corn. Communities were producing all these products 
traditionally. Th ey had not started to produce any newly introduced value added products in the 
areas, which showed immense opportunities to develop micro-enterprises of the small value added 
products. 

Figure 4.20 Use of surplus agricultural produce by the respondents
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About 53% of the respondents sold the agricultural produces (Figure 4.21). Th e proportion of the 
respondents selling and not selling agricultural produce across the VDCs was statistically (p=0.04) 
diff erent. Th e most sold agricultural produce includes rice, wheat, lentil, mustard, potato and 
sugarcane in the study site (Appendix 15). Most of the produces were sold without value addition or 
storage.

Figure 4.21 Percentage of the respondents selling agro-products

Involvement of the females in selling agricultural produce ensures the access of females in household 
income. Th e access of woman in family income was regarded as important factor for gender 
empowerment. But, there were least involvement of females in these processes in the study sites i.e., 
only 10% of the HH females were involved in marketing agricultural produces in the sites. Even, the 
combine involvement of both male and female was also found only in 12% HHs (Figure 4.22). While 
seeing this result, diff erent women empowerment activities should be designed and implemented in 
upcoming years.

Figure 4.22 Participation of the females in agricultural marketing

4.2.7. Fuel used for cooking purposes

Rural people had to depend of fuel-wood for cooking, which is one of the reasons behind human 
encroachment to forest. In study sites, dried cattle dung was used as fuel for cooking that reduced 
quantity of the dung for FYM thereby depriving the soil’s critical organic matter required to replenish 
the soil nutrients. Th us, fuel-wood used for cooking had impact on agriculture and bio-diversity 
conservation. So, information of fuels used by the households was also collected in the study. 
Diff erent types of fuel were used for the purpose of cooking like fuel-wood, biogas, LP gas, kerosene, 
animal dung, wheat straw etc. Among these, fuel-wood were used in majority of HHs (84% HH) 
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followed by biogas (10% HH) (Figure 4.23). Analysis showed that the proportion of HHs using fuel-
wood was highest in productive landscape (90% HHs) followed by buff er zone (82%) and corridor 
(79% HHs). Analysis suggested that the proportion of HHs using fuel-wood as fuel and HHs using 
other fuel-was signifi cantly diff erent across diff erent interfaces (P<0.001).

Th e main source of fuel-wood for majority of the households was community forest (77% HH) 
followed by national forest (8% HH) and buff er zone forest (7% HH). About 4% of HHs got fuel-wood 
from their own land and other 4% HHs got it from some other sources (Figure 4.24). Comparing the 
main sources of fuel-wood across diff erent interfaces, community forest contribute highest fuel-wood 
in corridor (90%HH) followed by in productive landscape (88 % HHs) and buff er zone (53% HHs). 
Buff er zone forest contributes fuel-wood only in buff er zone (19 % HHs). National forest contribute 
highest in productive landscape (10% HHs) followed by buff er zone (8% HHs) and corridor (4% HHs). 
Contribution of fuel-wood produced in own land was signifi cant only in buff er zone where about 10% 
HHs use fuel-wood mainly produced in their own land. In other interfaces, the contribution of fuel-
wood produced in own land is negligible.

Figure 4.23 Contribution of different fuels used in household
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Figure 4.24 Sources of fuel-wood used in households by interfaces

4.2.8. Dependency of respondents in forest
 
Forest is important natural resource, contributing livelihood of the rural communities. Th ese 
communities are dependent on forest for fuel-wood, wood, fodder, grazing and collection of Neglected 
and Underutilized (NU) food crops and Medicinal and Aromatic Plants (MAPs). Th at’s why; it is fact 
for biodiversity conservation as it is associated with community in conservation process. Th e study 
showed that, highest proportion (86%) of the respondents were dependent to community forest for 
fuel-wood (Figure 4.25) and also for wood, fodder, grazing and collection of food species (82%, 66%, 
80% and 76%, respectively). National forest came under second position after community forest. About 
24% and 20% of the HHs respectively were found highly dependent for national forest for fodder and 
collection of food species. Only 8% of respondents each were highly dependent on buff er zone forest 
for fuel-wood, fodder and grazing purpose.

Analyzing from other side, among the respondents highly dependent on community forest, 70% were 
dependent for fuel-wood, 9% for wood, 8% grazing, 6% for food species collection and 5% for fodder 
(Figure 4.26). Th us, results showed that most of the respondents were dependent on community forest 
and national forest for fuel-wood, fodder and grazing. Without managing these facilities or providing 
alternative techniques to replace the existing ones, the conservation programs, which restrict the 
access of the community to community forest and government forest, cannot draw the attention of the 
community. 

Note: CF- Community forest, NF-National forest, BFZ- Buff er zone forest, OL- Own land and O-Others
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Figure 4.25 Dependency of community on 
forests by purpose of respondents

4.2.9. Trend of Fuel used for cooking purpose across VDC

Majority of the respondents answered the trend of using fuel-wood as cooking fuel is unchanged over 
time (Figure 4.27). But, the percent of respondents answering the use of fuel-wood has decreased 
(29%) were higher than those answering the use has increased (2%) over time. 

Th e study showed that the trend of fossil fuels is perceived increased by most of the respondents. 
None of the respondents had perceived that the use of either LP gas or kerosene has decreased in the 
site. Majority of the respondents perceived that the use of biogas has increased in the sites. Majority 
of the respondents perceive the use of animal dung and wheat stubbles have not changed over time 
(Figure 4.28). 

Figure 4.27 Perception of the respondents about 
trend of use of fuel wood by interfaces 

 

Figure 4.26 Dependency of community on forest 
by type of forests

Figure 4.28 Perception of respondents about 
trend of fuels used in House hold
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4.3. GENETIC RESOURCE

Genetic resources are the prerequisite of the conservation. Th ere are diverse nature of crops, plants 
and animals in the world. Th e cumulative summary of all diverse nature of plants and animals with 
their varieties, landraces and breeds make the genetic resource of the world. Genetic resources 
could be seen in diff erent levels. Species diversity indicates diff erent species found in the world, 
while varietal diversity includes all the varieties of each and every crop in the world. Both species 
diversity and varietal diversity are important in case of agricultural diversity. Th e study had explored 
both species and varietal diversity of agro-biodiversity of WTLC. Varietal diversity was analyzed for 
some crops which are very much important for food security. Th e crops for which varietal diversity 
was calculated were rice, maize, wheat, potato, mango and banana. Species diversity was analyzed 
separately for vegetable crops, fruit crops, fodders, forages and legume crops.  

4.3.1. RICE

Rice (Oryza sativa L) is the most important crop for Nepalese agriculture in terms of area coverage 
(1.49 million hectare), employment generation and contribution to food security at national and 
household level. Rice is one of the main crops identifi ed at the study sites. In addition to contribution 
on household food security, it is important crop to generate cash at household level for farmers in the 
sites. Consumption of quality aromatic rice has a strong social prestige associated with it. Similarly, 
on several religious festivals specifi c rice varieties are off ered to the gods and goddesses indicating 
strong cultural bonds.

Diversity

In the study sites, farmers could provide 52 diff erent varieties of rice being grown by them. Among 
them six were landraces and rest MVs. Comparing the genetic diversity of rice across diff erent 
interfaces, it was found that richness of rice genetic diversity was highest in buff er zone with total of 
41 varieties (Appendix 16). Th at is followed by corridor with 32 varieties and productive landscape 
with 29 varieties (Table 4.3.2). Five landraces in each buff er zone and corridor were reported whereas 
that was only four in productive landscape. 

Th e result of richness of rice was also supported by Sannon-Weaver index of the sites. Th e Sannon-
Weaver index of the buff er zone was highest (2.0) followed by corridor (1.8) and productive landscape 
(1.98). Evenness index (E) was also calculated to fi nd out how evenly the varieties were distributed in 
the interface. Th e evenness index (E) showed that the evenness of rice genetic diversity was highest in 
productive landscape (E = 0.59) followed by buff er zone (0.56) and corridor (0.52). Th e rice diversity 
was also analyzed by Simpson’s index. Th e results also support the previous results. Th at showed the 
diversity of the rice varieties is highest in buff er zone (SI = 0.732) followed by corridor (SI = 0.71) and 
productive landscape (SI= 0.70) (Table 4.3.1). 

It is obvious that, being the rice based farming system; the varietal portfolio of the study sites is very 
much dynamic to change. Th e eff ect of change in varietal portfolio is more distinct in productive 
landscape than in corridor and buff er zone. Th e intensive commercial approach of the farmers in 
the productive landscape, coupled with the policies of government sectors and private sectors to go 
into HYV has made negative impact on the rice varietal diversity. Th e impact was more severe in 
productive landscape, because, most of the external interventions are more intensive in those areas. 

Comparing the richness of rice variety diversity across diff erent VDC, Belwa was found with highest 
number of the varieties (30) followed by Beldandi (29). Th e richness was lowest in Gadariya (18 
varieties) followed by Shankarpur (22 varieties). Th e result was also supported by Simpson’s index 
calculated. Th e results of Simpson’s index showed that the rice varietal diversity was highest in Belwa 
(SI=0.9) followed by Pathariya (SI=0.84). SI for rice varietal diversity was lowest in Masuriya (SI = 
0.72) (Table 4.3.4). 
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Practice of cultivation

Compost/FYM application was one of the most important sources of nutrient to replenish the soil 
nutrients taken up by the fi eld crops. Out of sample households, about 77% applied FYM in rice 
crop. Th e amount and type (fully decomposed or partially decomposed) of FYM applied on crops 
varied widely across households depending upon the HH capacity to rear animals, type of feed 
supplied to animals and the composition of bedding materials and farmers' perception of the need 
to supply particular crop with FYM. Th is was one of the human managed factors that infl uenced the 
performance of landraces in the fi eld. Th us information on this aspect was gathered for the crops 
in the survey. FYM application rate diff ered depending on the type of land so the information was 
collected accordingly.

In the study sites, 72% of rice growers used chemical fertilizer in the fi eld. In the survey, fertilizer 
application information was gathered separately for modern varieties and landraces mainly to 
compare any diff erential treatment provided to them. While dealing with amount of fertilizer 
applied in rice, the reference was not made to active ingredients (NPK) rather it refl ected the 
aggregate amount of Urea, DAP, MOP and other fertilizers in combination. Farmers used all types 
of chemical fertilizers available in the market. Application of micronutrients was also common in 
the area. Th e average amount of FYM, urea, DAP and MOP used in improved varieties of rice was 
found signifi cantly higher than the quantity used in landraces (p values, 0.05, 0.03, <0.001, 0.005, 
respectively) but that diff erence was not signifi cant in case of micro-nutrients.  Th us, on an average, 
farmers applied marginally more chemical fertilizer to improved varieties as compared to landraces.

Overwhelming majority of sampled HH applied agro-chemicals in their crops. Rice was among the 
crops that majority of HH applied agro-chemicals. Diff erent agro-chemicals like Phorate, Th idane, 
Nuvan, Malathion, Endosulfan, Rogor, 2, 4-D, Zinc and Ogosil were used. Use of insecticides was 
primarily to control bugs, stem borer, brown plant hopper and leaf rollers. In case of diseases, farmers 
used fungicides as corrective measures.

Productivity

Th e productivity of rice in the study site was 2.43ton/ha whereas that was highest in productive 
landscape (2.64ton/ha) followed by buff er zone (2.46ton/ha) and corridor (2.19ton/ha). But, analysis 
suggested that the average productivity of rice in diff erent interfaces was statistically not diff erent 
with each other. Similarly, the productivity of rice in the study sites was statistically not diff erent with 
the national average of 2.78 ton/ha (CBS 2006).Th e result also holds true for average productivity of 
each interface, separately. 

Adoption of modern varieties coupled with application of chemical fertilizer has been vigorously 
promoted by government extension services. As a result, the consumption of chemical fertilizer had 
increased. Since Nepal does not produce chemical fertilizer, it has to import from outside the country 
and mainly from India and third countries. Th e timely availability in right quantity of dependable 
quality of chemical fertilizer has become a major concern for farmers. Th e issue on quality of chemical 
fertilizer has become more serious after the government ceased the subsidy on chemical fertilizer and 
allowed private entry into the business. Looking at the rates of fertilizers applied to modern and local 
landraces of rice, the quantity of urea, DAP and MOP used in modern varieties were signifi cantly 
higher than the quantity of these varieties applied in local landraces (Table 4.3.5).
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4.3.2. WHEAT

Wheat (Triticum sativum) commonly known as 'Gahu', is the most important food crops of Terai 
region after rice. In Nepal, wheat is cultivated in an area of 675, 807 ha with average productivity of 
2.13 ton/ha (CBS, 2006). Wheat contributes more calories and protein to the diet than other food 
crops.

Diversity

Farmers surveyed in the study identifi ed 22 diff erent varieties of wheat (Appendix 17). Total of 13 
varieties of wheat in buff er zone, 17 in corridor and 9 varieties of wheat in productive landscape were 
reported in the study (Table 4.3.2). Th ree diff erent landraces of wheat were found in buff er zone, 
two in corridor and only one in productive land. Th us, buff er zone was rich in wheat landraces. Th at 
showed the variety richness of wheat was highest in corridor and lowest in productive landscape. Th e 
results also supported by Sannon-Weaver index calculated for wheat across diff erent interfaces. SW 
index of corridor was highest (1.59) followed by buff er zone (1.58) and productive landscape (1.08). 
Analyzing the distribution of the varieties in the interfaces, the evenness index of wheat varieties was 
found highest in buff er zone (0.61) and that was lowest in productive landscape (0.49) (Table 4.3.1). 

Th e results were also supported by the Simpson’s index of diversity. Th e diversity of wheat variety 
was highest in buff er zone (SI= 1.58) followed by corridor (SI=0.66) and productive landscape at last 
(SI =0.49). Th e result is justifi ed by same reason as in rice, i.e. the farmers in productive landscape 
are moving toward cultivation of selected HYV. Comparing the diversity among VDCs, Shankarpur 
emerged as the richest VDC for wheat varietal richness (13 varieties) and Pathariya emerged as 
the least rich (only 5 varieties). But, comparing the evenness of the varietal distribution among the 
households, Pathariya was the VDC with most evenness (0.38) followed by Belwa (0.33). Masuriya was 
the VDC with lowest evenness (0.20) of the wheat varietal diversity (Table 4.3.3). While comparing 
the varietal diversity with Simpson’s index, the diversity of wheat varieties was found highest in 
Shankarpur and Beldandi (SI=0.74, each) followed by Masuriya (SI = 0.55) and that was found lowest 
in Belwa (SI= 0.51) (Table 4.3.4).

Table 4.3.1 Indices of diversity analysis of different crops or their varieties by interfaces

Buffer zone Corridor Productive

Indices H' SI
(1-D) E H' SI

(1-D) E H' SI
(1-D)

E

Rice v 2.089 0.732 0.563 1.828 0.712 0.528 1.988 0.701 0.590

Wheat v 1.585 0.689 0.618 1.599 0.666 0.564 1.087 0.513 0.495

Maize v 1.130 0.536 0.544 1.141 0.525 0.549 0.987 0.494 0.551

Pulses s 0.643 0.246 0.330 0.652 0.394 0.471 0.762 0.482 0.392

Mango v 1.690 0.741 0.705 1.620 0.754 0.737 1.390 0.670 0.580

Banana v 0.930 0.380 0.423 0.430 0.180 0.267 0.710 0.300 0.365

Other fruits s 2.480 0.890 0.716 2.670 0.911 0.757 2.710 0.912 0.789

Potato v 1.770 0.817 0.806 1.440 0.696 0.655 1.470 0.709 0.707

Vegetables s 3.080 0.941 0.881 3.090 0.945 0.876 3.010 0.945 0.847

Fodder s 2.582 0.899 0.691 2.551 0.897 0.692 2.599 0.913 0.731

Forage s 2.293 0.868 0.742 1.992 0.815 0.736 2.214 0.845 0.716

v indicate the index was for varietal diversity and s indicate the index was for species diversity
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Productivity

Th e average total productivity of wheat in the study sites was 2.08 ton/ha which was near to national 
average i.e., 2.13 ton/ha (CBS, 2006). Th e productivity of wheat were 1.64 ton/ha, 2.50 ton/ha, 1.93 
ton/ha, respectively in buff er zone, corridor and productive land.  Analysis suggested that the average 
productivity of wheat in buff er zone was signifi cantly lower than the national average (p=0.04) 
and corridor was higher (p=0.006) as compared to national productivity whereas productivity of 
productive landscape was statistically not diff erent than the national average. Analysis suggested that 
average productivity of the wheat across diff erent interfaces was found to be signifi cantly diff erent (p = 
0.002) indicating productivity in corridor was higher than the productivity in buff er zone and corridor. 
Another interesting fi nding was that the productivity of the landraces and improved varieties of wheat 
was statistically not diff erent in the sites. It may be because farmers do not recognize the parentage of 
sources of some of old varieties and call them as local variety.

Practice of cultivation

FYM was found to be applied more in local wheat as compared to improved but that was just opposite 
in case of chemical fertilizers. Quantity of urea and DAP applied to improved varieties was slightly 
higher than quantity applied to local landraces. Micronutrients and potassium fertilizers were only 
applied to improved varieties of wheat (Table 4.3.5).

4.3.3 MAIZE

Maize (Zea mays) commonly known as' Makai' is another important food crops after rice and wheat 
in Nepal. Maize is cultivated in an area of 849,892 hectares with the average productivity of 2.01 ton/
ha (CBS, 2006). Maize cultivation is most common in upland and Bari farming system in Nepal. It is 
mostly relayed with fi nger millet in hills but as sequential crop in lower elevations. Many legumes and 
vegetable crops are cultivated mixed with maize in upland areas of Nepal.

Diversity
 
Nine diff erent varieties of maize were reported in the study across sites (Appendix 18). Eight 
diff erent varieties were found in buff er zone and corridor both, but only six varieties were found in 
productive landscape (Table 4.3.2). Th us productive landscape was found to be less rich in maize 
varieties diversity than buff er zone and corridor. Th at was supported by Shannon-Weaver index as 
well. Shannon-Weaver index of corridor was found highest (1.41) compared to buff er zone (1.13) and 
productive landscape (0.98). But, the evenness indices of the maize varietal diversity measured across 
diff erent interfaces was somewhat similar across diff erent interfaces (i.e. E is between 0.54 and 0.55 
in all interfaces). Simpson’s index, also, indicated that the varietal diversity of the maize is highest in 
buff er zone (SI = 0.53) followed by corridor (0.52) and productive landscape (SI = 0.50) (Table 4.3.1). 

Comparing the varietal diversity of maize across project VDCs, Beldandi, Masuriya and Belwa were 
the highly rich with 7 varieties reported in each and remaining VDCs reported 5 maize varieties each. 
In case of evenness of the varietal distribution, Shankarpur VDC had highest value (E = 0.42) (Table 
4.3.3), followed by Gadariya (0.40) and lowest in case of Masuriya (0.26). Th e results of Simpson’s 
index also indicated the similar result. Th e result showed that the varietal diversity of maize was found 
highest in Beldandi (0.54) followed by Shankarpur and Belwa (SI = 0.52, each) (Table 4.3.4). It was 
found lowest with only 0.47 values. Being rich in varietal richness, Masuriya VDC was considered with 
low diversity because of least evenness in the distribution of those varieties within households. 

Productivity

Productivity of maize was found 0.87ton/ha in study sites which was found signifi cantly lower than 
the national average 2.01ton/ha (CBS 2006). Th e productivity of maize in buff er zone, corridor 
and productive landscape were 0.99 ton/ha, 0.71 ton/ha and 1.01 ton/ha, respectively. Th ere is no 
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signifi cant diff erence in the productivity of maize within the interfaces. Analysis further showed that 
the productivity of maize in buff er zone and corridor were signifi cantly lower than the national average 
(P<0.001 in both case) but that was statistically similar in productive landscape. Th e productivity of 
maize is low in WTLC because maize is treated as third cereal in this region hence it gets marginal land 
to be cultivated.

Practice of cultivation

Th e application of fertilizers in case of maize was diff erent than rice and wheat. Urea was applied in 
very high amount (31.7 kg/Kattha, i.e., highest application among all crops) in improved maize as 
compared to rice and wheat. Th e rate of applying urea was signifi cantly (p<0.001) much higher than the 
rate applied to local maize. Urea is side-dressed in maize after intercultural operations. Micronutrients 
were not applied in case of maize (Table 4.3.5).

4.3.4 FINGER MILLET

Finger millet (Eleusine coracana Gaertn.) commonly known as 'Kodo' is the fourth most important food 
crops of Nepal after rice, maize and wheat. In Nepal, fi nger millet is cultivated in an area of 259,940 
ha with average productivity of 1.07 ton/ha (Baniya et. al, 2005). Th e importance of the crop increases 
with the increase in altitude because the cultivation of rice becomes less productive. Finger millet is 
cultivated in Bari land mostly relayed after maize in hills. Th e crop is important for its nutritive value, 
as it contains considerable amount of minerals (calcium, phosphorus and iron), carbohydrates, proteins 
(7-14 %), fats and amino acids required by human body for normal growth and development. Th is crop 
is quite hardy in nature and can be cultivated in areas where other cereals fail to perform well. Millet 
stubble has important fodder value to farm livestock. Despite these advantages of the crop, it fails to 
enjoy the status of rice and considered as 'inferior' or poor man's diet in the rural society. However, 
this perception is gradually changing in city areas and with the increase in education level and also in 
farmers’ perceptions to some extent.

Th e area and production of fi nger millet in the study sites was very much less i.e. less than 1 ha of land 
and less than 1 ton of production with average productivity similar to the national average. Farmers 
could not identify more than one varieties of fi nger-millet in the sites. 

Table 4.3.2 Varietal or species richness of different crops by VDC

Crop or group 
of crop

Buffer zone Corridor Productive landscape
Total

Beldandi Belwa Shankarpur Masuriya Pathariya Gadariya
Rice v 29 30 22 24 23 18 52
Wheat v 12 6 13 11 5 9 22
Maize v 7 7 5 7 5 5 9
pulses s 6 2 5 7 4 6 7
potato v 9 8 6 9 8 8 11
Vegetables s 33 37 33 33 38 33 41
Mango v 11 9 6 8 9 8 11
Banana v 7 9 2 5 5 7 9
Other fruits s 27 26 26 29 30 28 35
Forages s 20 16 11 14 15 17 35
Fodder s 19 29 24 25 24 23 42

v indicate the index was for varietal diversity and s indicate the index was for species diversity
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Table 4.3.3 Evenness indices (E) of diversity by VDC

Crop or group 
of crop

Buffer zone Corridor Productive landscape  
Total Beldandi Belwa Shankarpur Masuriya Pathariya Gadariya

Rice  v 0.20 0.36 0.20 0.15 0.28 0.25 0.17

Wheat  v 0.26 0.33 0.26 0.20 0.38 0.23 0.16

Maize  v 0.31 0.30 0.42 0.26 0.36 0.40 0.31

Pulses  s 0.43 0.50 0.24 0.21 0.35 0.22 0.19

Potato  v 0.42 0.13 0.52 0.37 0.35 0.50 0.47

Vegetables  s 0.53 0.58 0.61 0.61 0.53 0.64 0.53

Mango  v 0.45 0.28 0.60 0.14 0.32 0.39 0.34

Banana v 0.26 0.16 0.50 0.26 0.26 0.21 0.16

Other fruits s 0.33 0.29 0.40 0.37 0.36 0.41 0.31

Forages s 0.29 0.31 0.42 0.39 0.37 0.26 0.21

Fodder s 0.52 0.39 0.47 0.64 0.52 0.42 0.41
v indicate the index was for varietal diversity and s indicate the index was for species diversity

Table 4.3.4 Simpson’s index (D) of species or varietal diversity by VDC

Crop or group 
of crop

Buffer zone Corridor Productive landscape
Total 

Beldandi Belwa Shankarpur Masuriya Gadariya Pathariya
Rice  v 0.83 0.9 0.77 0.72 0.78 0.84 0.88

Wheat  v 0.74 0.51 0.74 0.55 0.53 0.47 0.63

Maize  v 0.54 0.52 0.52 0.47 0.5 0.46 0.51

Pulses  s 0.61 0.02 0.19 0.35 0.26 0.3 0.26

Potato  v 0.73 0.75 0.68 0.69 0.75 0.64 0.8

Vegetables  s 0.94 0.95 0.95 0.94 0.95 0.95 0.95

Mango v 0.79 0.59 0.72 0.75 0.67 0.65 0.73

Banana v 0.44 0.29 0.08 0.23 0.35 0.24 0.28

Other fruits s 0.88 0.86 0.9 0.9 0.91 0.9 0.9

Forages s 0.82 0.8 0.78 0.81 0.77 0.81 0.86

Fodder s 0.89 0.91 0.91 0.93 0.89 0.92 0.94
v indicate the index was for varietal diversity and s indicate the index was for species diversity

4.3.5 PULSES (GRAIN LEGUMES)

Grain legumes play a signifi cant role in agriculture to meet dietary needs of the people and also 
for restoring the soil fertility. Th e rapid depletion of soil fertility due to the increased cereal-based 
cropping intensity has been a matter of great concern to agriculture. Since legumes have the built-
in capacity to utilize atmospheric nitrogen through symbiotic nitrogen (N) fi xation, they play 
signifi cant role in soil fertility maintenance. Grain legumes have adjusted well in diff erent mixed/
inter or relay cropping systems prevalent in the rainfed area. Besides it, crop residues and by-products 
from processing industries constitute valuable feeds for livestock. In this context, grain legumes in 
particular are becoming an essential component in cropping system. Grain legumes are cultivated 
in 306,220 hectares with total annual production of 243,243 metric tons and average productivity of 
794 kg/ha in Nepal. Some of the important grain legumes in Nepal are lentil, pigeon-pea, black-gram, 
chickpea and beans. Among them, lentil, pigeon-pea and chickpea were cultivated in study sites. Th e 
study had explored status of some important grain legumes in the sites. 
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Lentil

Lentil (Lens esculenta) commonly known as Musuro is one of the most important pulse crops in 
Nepalese context. Lentil is a leading crop with a share of 56% in area of total legumes. About 58% 
of the farmers in the sites grow lentil. Th e productivity of lentil in the sites was about 14 kg/kattha, 
which was highest in productive landscape (16.9 kg/Kattha) followed by buff er zone (12.6 kg/Kattha) 
and corridor 11.6 kg/Kattha. 

Pigeon pea

Pigeon pea (Cajanus cajan (L.) Mill sp is an important summer legume crop grown in diff erent 
cropping patterns in the Terai, inner Terai and lower valleys up to 800m above sea level. It is grown 
both as a sole crop and as a mixed or inter crop in the western Terai in the central and eastern part of 
the country, it is more commonly sown on bunds around rice fi elds. Pigeon pea is cultivated in 24,035 
ha with the total production of 20,936 metric ton and average productivity of 871 kg/ha. Pigeon pea 
is the third important grain legumes after lentil and black-gram in terms of area and production and 
accounts for 8% of the total area of grain legumes. But, very few households grow pigeon pea in the 
study site. None of farmers in corridor grew pigeon pea. Th e productivity of pigeon pea was found to 
be 15 kg/Kattha in the sites which was 22.3 kg/Kattha in buff er zone and 10kg/Kattha in productive 
landscape.

Chick pea

Chick pea is an important pulse crop in Nepal, mainly grown in the Terai and inner Terai and in 
some pockets in lower valleys and river basins especially in maize based or rice based cropping 
patterns. It is grown either as a sole crop or a mixed crop with rapeseed, mustard and other winter 
crops. It is cultivated in 14,590 ha with total annual production of 12,148 metric tons and an average 
yield of 833 kg/ha. Th e crop occupies the sixth position in area and production of grain legumes of 
the country. Th e productivity of the chickpea in the sites was found to be 9.6 kg/Kattha, which were 
40 kg/Kattha in corridor, 3.3 kg/Kattha in productive landscape and only 1.3 kg/Kattha in buff er 
zone. Productivity of chickpea was signifi cantly (p=0.03) diff erent across diff erent interfaces. 

Other legumes

Other legume crops found in the sites were black gram, gram, soyabean, rajma etc. Gram was found 
to be grown in buff er zone and productive landscape with productivity of 19.4 and 7.1 kg/Kattha. 
Likely, black gram was found to be cultivated in all interfaces. Th e average productivity of the black 
gram was found to be 16.9 kg/Kattha, which was maximum in productive landscape (24.3 kg/Kattha) 
followed by buff er zone (16 kg/Kattha) and corridor (11.4 kg/Kattha). Productivity of black gram 
across diff erent interfaces was found to be signifi cantly (p=0.04) diff erent. 

Productivity of legume

Th ere is no signifi cant diff erence in the productivity of grain legumes by the interfaces. Analysis 
suggested that the average total productivity of grain legumes in the study sites was statistically not 
diff erent to the national average of 794 kg/ha (CBS 2006). Moreover, the average productivity of 
grain legumes in buff er zone, corridor and productive landscape, separately were also statistically not 
diff erent than the national average. 

Diversity of legume

Comparing species richness across diff erent interfaces, corridor appeared as less richness interface 
with 4 species than productive land having 7 species (Table 4.3.2). Shannon-Weaver index of pulses 
was highest in productive landscape (0.76) followed by buff er zone (0.64) and corridor (0.59). Th e 
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evenness index of the pulses across diff erent interfaces showed that corridor had highest evenness 
(0.47) followed by productive landscape (0.39) and buff er zone (0.33). Overall species diversity 
analyzed through Simpson index shows that buff er zone was found with maximum species diversity of 
the grain legumes (SI = 0.74) followed by corridor (SI = 0.61 ) and productive landscape (0.52) (Table 
4.3.1). 

While comparing the species diversity of grain legumes in diff erent VDC, Masuriya was the richest 
VDC with 7 species of grain legumes and Belwa was the poorest with only 2 species reported 
(Appendix 19). Based on the observations, people grow more legume crops, which was not reported 
in the study. Evenness of the varietal distribution among households was highest in Belwa (Ep=0.5) 
(Table 4.3.3). Considering the overall diversity assessed through Simpson’s index, Beldandi was the 
VDC with highest diversity (SI = 0.61) followed by Masuriya (SI = 0.35) (Table 4.3.4).

4.3.6 CASH CROPS
 
Cash crops are the crops grown in farmers’ fi elds which are sold immediately after harvesting to meet 
the cash requirement of the farmers. Very less farmers in study sites were growing cash crops. Some 
of the farmers were getting cash income from rice, wheat, maize, lentil and potato and the diversity 
analysis of those crops are already discussed. So, in this chapter discussion was more focused on the 
extent of diversity on mustard, sugarcane, and sesame. 

Mustard

Among 4 varieties of mustard found in the study, 3 were reported in buff er zone, 2 in corridor and 
3 in productive landscape. VDC wise comparison showed that Pathariya VDC was rich in mustard 
with 3 varieties and Beldandi was reported with 2 varieties. Th e productivity of mustard in the sites 
was 13.5 kg/Kattha, which was highest in corridor (18.6 kg/Kattha) followed by productive landscape 
(17.3 kg/Kattha) and buff er zone (6.8 kg/Kattha). Th e productivity of mustard across diff erent 
interfaces was signifi cantly (p=0.04) diff erent.  

Sugarcane
 
Sugarcane is one of the important cash crops in many parts of Terai in Nepal. But, because of non-
availability of big sugar factory in the western Terai, sugarcane is not so important cash crop. But 
3 diff erent varieties of sugarcane were found in the study sites. Th e varieties were found all over in 
buff er zone and corridor. But, only one variety was found in productive landscape. Th e productivity 
of the sugarcane in the study site was found to be 1.3 ton/Kattha, which were 1.38 ton/Kattha in 
buff er zone and 1.27 ton/Kattha in corridor. Th e production of sugarcane in productive landscape was 
negligible.  

Sesame
 
Sesame was traditionally grown for oil and also considered pure for worshiping god. It is also 
important for pickles and sweets. Th at’s why; cultivation of sesame is ever increasing these days. 
Couple of varieties was found in the study sites. Both of them were of local varieties and found in 
buff er zone but only one of them was found in corridor and productive landscape. Its productivity was 
found 17.4 kg/Kattha. Th e productivity was 17.1 kg/Kattha in buff er zone, 16.0 kg/Kattha in corridor 
and 24.8 kg/Kattha in productive landscape. 
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4.3.7 VEGETABLES

Vegetables are generally cultivated in kitchen gardens by the respondents in the sites. Th e number 
of commercial vegetable growers in the sites was very few. Again, substantial diversity of vegetable 
was found in the study sites. Vegetable production has great infl uences on the improvement of 
farm economy and enrichment of the diet. Cereal grains cannot supply enough protein, vitamins 
and minerals. Vegetables are considered as cheaper source of vitamins, minerals and also rich in 
carbohydrates. Vegetable production makes eff ective use of land. Generally, most vegetable crops 
are short duration crops. Vegetable production provides more farm employment and it is more 
labor intensive than cereals. It also increases the net income to the farmers. In Nepal, vegetables are 
cultivated in the area of 180,823 hectares with the average productivity of 11.42 ton/ha. Diversity of 
vegetables was analyzed after separating potato as diff erent crop. Th e varietal diversity of potato and 
species diversity of vegetables other than potato was found out for the purpose of analysis. 

Potato

Farmers’ identifi ed 11 diff erent varieties of potato in the study sites (Appendix 20), among them 10 
varieties were reported in buff er zone, 9 in corridor and 8 in productive landscape (Table 4.3.2). Th e 
Shannon-Weaver indices showed that the richness of the varietal diversity was more in buff er zone 
(1.77) followed by productive landscape (1.47) and corridor (1.44). Likely, the evenness in varietal 
diversity was also highest in buff er zone (0.80), lowest in corridor (0.65) and productive landscape in 
between (0.70). Th e overall varietal diversity of potato was found to be highest in buff er zone (SI = 
0.81) followed by productive landscape (0.70) and corridor (0.69) (Table 4.3.1). 

While comparing potato diversity in diff erent VDCs, Beldandi and Masuriya were found richest 
potato diversity with 9 varieties. Th e evenness of potato was highest in Shankarpur (E=0.52) followed 
by Gadariya (E=0.50) (Table 4.3.3). Th e overall diversity of potato as indicated by Simpson index was 
highest in Gadariya and Belwa (both SI=0.75) and that was lowest in Pathariya (SI=0.64) (Table 4.3.4).  

Other vegetables

Th e species diversity of the vegetables other than potato was also compared across diff erent interfaces 
and VDCs (Appendix 21). Total of 41 diff erent vegetable species were found in the study sites - 37 in 
buff er zone, 33 in corridor and 38 in productive landscape (Table 4.3.2). Shannon-Weaver index of 
all three interfaces was quite similar. Th e evenness indices of vegetable species diversity showed that 
the evenness was highest in buff er zone (0.88) followed by corridor (0.87) and productive landscape 
(0.84). But, the overall diversity assessment made through Simpson’s index indicated that the species 
diversity of the vegetables across diff erent interfaces is similar (SI 0.94 in all interfaces) (Table 4.3.1). 

In case of diversity assessment across diff erent VDC, maximum number of the vegetables were found 
in Pathariya (38) followed by Belwa (37). But the evenness index was lowest in Pathariya (0.53) among 
all VDCs. Evenness index of the species distribution was highest in Gadariya (0.64) (Table 4.3.3). 
Th e overall measurement of diversity measured through Simpson’s index showed that, the species 
diversity of all the VDCs were not much diff erent as Simpson index ranges from 0.94 to 0.95 in all 
VDCs (Table 4.3.4). Th us, the study indicated that the species diversity of vegetables was similar 
across diff erent study sites.

Productivity 

Th ere is no signifi cant diff erence in the productivity of vegetables within the project interfaces. 
Analysis suggested that the productivity of vegetables in Buff er zone, Corridor and productive land is 
signifi cantly diff erent than the national average (P<0.001). Similarly, the productivity of vegetables in 
the study sites is signifi cantly diff erent than the national average 11.42 ton/ha (CBS 2006).
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Practice of cultivation

Farmers were found to put all type of fertilizers in vegetable farming. But use of chemical fertilizers 
and micronutrients was intensive in case of vegetables than in any other crops. A lot of pesticides and 
fungicides were also being used in vegetable farming of commercial level. In kitchen garden, farmers 
use less chemical fertilizers and chemicals.

4.3.8. FRUITS

As fruits are main source of vitamins, minerals and proteins, it may not be an exaggeration to say 
that 80-90 percent of problems arising from under nutrition or malnutrition can be well managed by 
indigenous medicines and fruits. Th e constituents are essential for the normal physiological well-
being and help to maintain healthy state through development of resistance (immune system) against 
pathogens. Cultivation of fruits contributes to the health, happiness and prosperity of the people. Th e 
standard of living can be judged by production and consumption of fruits per capita.

Diversity of fruit was analyzed by categorizing them in three groups. Mango and banana were the 
fruits grown by most of the farmers. So, separate varietal diversity analysis of mango and banana were 
conducted. Other fruits were grouped in one and species diversity was conducted. 

Varietal diversity of Mango (Mangifera indica)

Mango was the most important fruits in Nepal. Altogether 12 diff erent varieties of mango were found 
(Appendix 22) in the sites; out of which 10 were found in corridor (Table 4.3.2). Shannon-Weaver 
index showed that buff er zone was richest in varietal diversity of mango (SW index = 1.96) compared 
to corridor (1.62) and productive landscape (1.39). Evenness index of mango showed that it was 
highest in buff er zone (0.70). But, Simpson’s index showed that the overall diversity of mango was 
highest in corridor (0.75) followed by buff er zone (0.74) and productive landscape (0.67) (Table 4.3.1). 

While comparing among diff erent VDCs, Beldandi was the richest with 11 diff erent varieties reported 
but, Shankarpur was the VDC with highest evenness (E = 0.6) (Table 4.3.3). Th e evenness was lowest 
up to E 0.14 in Masuriya, indicating the evenness of mango varietal distribution was very much 
varying across diff erent VDCs. Simpson’s index of diversity indicated that the varietal diversity was 
highest in Beldandi ( SI = 0.79) followed by Masuriya (SI = 0.75) (Table 4.3.4).

Varietal diversity of Banana (Musa paradisica)

Banana was also one of the most important fruits in Nepal. Total of 9 diff erent varieties of banana 
were found (Appendix 23) in the sites of which 9 were in buff er zone, 5 in corridor and 7 were present 
in productive landscape (Table 4.3.2). Shannon Weaver index showed that buff er zone was richest 
in varietal diversity (SW index = 0.93) compared to corridor (0.43) and productive landscape (0.71). 
Evenness index also showed that evenness of diff erent varieties of banana was highest in buff er zone 
(0.42). Simpson’s index also supported the earlier results. It showed that the overall varieties diversity 
of banana was highest in buff er zone (0.38) followed by productive landscape (0.3) and corridor (0.18) 
(Table 4.3.1). 

Comparing among diff erent VDCs, Belwa was the richest with 9 diff erent varieties reported but, 
Shankarpur was the VDC with highest evenness (Ep = 0.5) (Table 4.3.3). Th e evenness indices were 
very less in other VDCs except Shankarpur i.e. less than 0.30, indicating the evenness of banana 
varietal distribution was very much similar in all VDCs except in Belwa. Simpson’s index of diversity 
indicated that the varietal diversity was highest in Beldandi (SI = 0.44) followed by Gadariya (SI = 
0.35). 

Other fruits

Species diversity of all other fruits except mango and banana was calculated to compare among VDCs 
and interfaces. Altogether 34 species of fruit species were identifi ed by the respondents (Appendix 
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24). Out of which 22 were present in buff er zone, 15 in corridor and 22 were present in productive 
landscape (Table 4.3.2). Th at indicated corridor is poorest interface in species richness. Shannon-
Weaver index showed that productive landscape (SW index = 2.71) was richest interface in species 
diversity of fruits compared to corridor (2.67) and buff er zone (2.48). Evenness index also showed that 
productive landscape (E = 0.78) was most even in species distribution of fruits compared to corridor 
(E = 0.75) and buff er zone (E= 0.71). Simpson’s index also supported the earlier results. It showed that 
the overall varietal diversity of fruits was highest in productive landscape followed by corridor and 
buff er zone, but the diff erence in Simpson’s index was very much low (SI ranged from 0.89 to 0.91) 
among all interfaces (Table 4.3.1).

Comparing among diff erent VDCs, Masuriya was the richest VDC with 29 varieties reported and 
with highest evenness (Ep = 0.4) (Table 4.3.3). Th e evenness indices were very much diff erent 
among VDCs, indicating the distribution of diff erent species was not similar across diff erent VDCs. 
Simpson’s index of diversity indicated that the species diversity was similar in Shankarpur, Gadariya, 
Masuriya and Pathariya ( SI = 0.9 in each case). Th e diversity was lower in Beldandi (SI = 0.88) and 
Belwa (SI = 0.86) (Table 4.3.4). Analysis also suggested that there was no signifi cant diff erence in the 
productivity of fruits within the study sites i.e. across diff erent interfaces and across diff erent VDCs. 

4.3.9 FODDERS 

Fodders are the trees with branches and leaves to feed the livestock. Because of the subsistence 
nature of farming system of Nepal, farmers keep many fodder trees in their land. Th ose trees 
provide valuable fodder resources during dry winter months coinciding the time of scarcity of the 
grasses. Fodders are not just collected from their own land, but there are many fodder trees that are 
extensively found in the forests. Some of the fodders are also collected from the protected forests and 
some were found in buff er zone forests. Th e study included all the fodder species that the farmers 
could use either found on farm or in forests. 

Altogether 42 species of fodders were found in the study sites (Appendix 25) of which 29 were found 
in buff er zone, 25 in corridor and 24 in productive landscape (Table 4.3.2). Buff er zone was highest 
species richness among all other interfaces. Shannon-Weaver index of species diversity on fodder 
was highest in productive landscape (SW index = 2.59) indicating richness in fodder species diversity 
compared to corridor (2.55) and buff er zone (2.58). Evenness index also showed that evenness in 
productive landscape (E = 0.73) was higher than buff er zone and corridor (E = 0.69 in both cases). 
Simpson’s index of fodder species diversity across the interfaces was found to be similar (SI is 0.9 in 
all interfaces) (Table 4.3.1). It showed that the overall species diversity of fodders was similar in all the 
interfaces.

Comparing among diff erent VDCs, Belwa was the most rich VDC in species diversity of fodders with 
29 diff erent varieties reported but, Masuriya was the VDC with highest evenness (E = 0.64) (Table 
4.3.3). Th ere was high range of evenness indices across the VDCs, indicating the distribution pattern 
of species of fodder was very much diff erent across diff erent VDCs. Masuriya (SI = 0.93) emerged 
as the VDC with highest overall species diversity of the fodders among all the VDCs comparing the 
Simpson’s index of diversity. Simpson’s index also showed that the species diversity of the fodder 
trees were quite high in all the VDCs. Th e diff erence in species diversity was not so much high among 
diff erent VDCs (i.e. SI ranged from 0.89 to 0.93 in all VDCs) (Table 4.3.4).

4.3.10 FORAGES 

Forages are small grasses mostly seasonal in growth habit and are important source of the animal 
diet. Local forage species generally contribute most of the animal feed at the time of monsoon. Th ese 
species grow naturally in farmers’ fi eld or in pasture land or in forests. Th ey are harvested by farmers 
and used as feeding materials. Recently, cultivation of improved forage grass like berseem, napier, 
paragrass, oat (jai) etc are becoming popular. Most of the commercial dairy farmers cultivate forage 
grass in their fi eld. Th e study included all the forage species that the farmers could identify either 
found in farm or pasture land and forests. 
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Altogether 35 species of forages were recorded in the study (Appendix 26). Among them only 29 
species were present in buff er zone, 25 in both corridor and productive landscape (Table 4.3.2). 
Th us buff er zone was rich in forages among all three interfaces. Shannon-Weaver index of species 
diversity on forage was highest in buff er zone (SW index = 2.29) compared to corridor (1.99) and 
productive landscape (2.21) (Table 4.3.1). Evenness index of species diversity of forages also showed 
that evenness was the highest (E=0.74) in buff er zone as compared to corridor and productive 
landscape (E was 0.73 and 0.71, respectively), but the diff erence in evenness indices was not so 
high. Simpson’s index of forage species diversity was found highest again in buff er zone (SI = 0.86) 
followed by productive landscape and corridor (SI is 0.84 and 0.81, respectively).

 While comparing among diff erent VDCs, Beldandi was the VDC with highest species richness of 
forage diversity with 20 species reported. Th e evenness in the distribution of forage species within 
VDC was highest in Shankarpur (E = 0.42) (Table 4.3.3). Th e evenness indices of forages across 
diff erent VDC was found to be highly variated, indicating the distribution of species of forages was 
diff erent across VDCs. Th e overall measure of species diversity through Simpson’s index showed 
that Beldandi (SI = 0.82) was the VDC with highest overall species diversity of the forages among all 
other VDCs. Simpson’s index also showed that the range of species diversity of the forages across 
diff erent VDC was not so high (i.e. SI ranged from 0.77 to 0.82 in all VDCs) (Table 4.3.4).

4.4. KNOWLEDGE AND CAPACITY

With change in government policy from individual to group approach and reallocation of fi eld 
based staff  from VDCs to Agricultural Services Centre (ASCs), it has become mandatory for farmers 
to form farmers’ groups to derive benefi ts from government extension systems and line agencies. 
Group approach has been the principal means to implement program by many Non-Governmental 
Organizations (NGOs) and International NGOs. However, not many people were aware about the 
changes in the government policies, as a result farmers lamented that extension personnel did not 
visit their farm as in the past. As an indicator of farmers' access to technologies and information 
on agricultural related matter membership in group, participation in trainings, access to reading 
materials and listening agricultural radio program have been considered in the study.  

4.4.1. Participation

Participation of the people in community works, any groups, training and exposure visits would 
improve the capacity of the people. Th e study tried to explore the status of participation of the 
respondents in any community based group, any agricultural or conservation training and any 
exposure visits.

4.4.1.1 Participation in groups

Many types of groups were found in the study sites. Most of the respondents were affi  liated 
with farmers’ group, community forest user’s group, women groups, youth clubs, saving and 
credit groups etc. Participation in those groups is taken as an indicator of capacity building 
and participation of the marginalized farmers. Out of total sampled households, majority (58% 
respondents) were found to be affi  liated to at least one groups of any kind (Figure 4.29). 
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Figure 4.29 Proportion of respondents participated in any group by VDC

4.4.1.2 Participation in trainings
 
Training is one of the mode of disseminating the knowledge and skills to the community in order to 
enhance their capacities. It is very much eff ective in disseminating new agricultural technologies to the 
farming communities. But, results showed that only about 13% of the respondents had taken trainings 
related to agriculture (Figure 4.30). Th at showed the immediate need of agriculture trainings to the 
community. As conservation training is new approach of training to the community, it is given to 
empower community for community based biodiversity management. Out of the total HHs surveyed, 
only about 7% received trainings related to conservation of biodiversity. Th at was very negligible 
percentage as compared to the required one (Figure 4.31).

Figure 4.30 Proportion of respondents participated 
in agricultural training by VDC

Figure 4.31 Proportion of the respondents received 
conservation training by VDC
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4.4.1.3 Participation in exposure visit

Only 7% of the total respondents were ever involved in exposure visits in the study sites. Th e 
proportion of the respondents participating in exposure visit was highest in Beldandi (13% 
respondents) followed by Gadhariya (8%), Pathariya and Belwa (6% in both) (Figure 4.3.2). Th e 
proportion of respondents, participated in exposure visit was so less in Shankarpur, i.e. only 3% that 
indicated the poor participation of the farmers in exposure visit in the study site.

Males were more involved and participated in training related to agriculture, conservation and 
exposure visit than the females (Figure 4.33). About 60% respondents taking agricultural training were 
males whereas only 40% of them were females. Participation of females was higher in agricultural 
training than in conservation training and exposure visit. Only about 30% of the respondents receiving 
trainings related to conservation and only 25% the respondents participating exposure visit were 
females. Th e result is similar to the fi ndings of Rana et. al., (1998-99). Th at showed the condition of 
participation of the females in trainings and visits was not convincing in the study site. 

Figure 4.32 Proportion of respondents participated 
in exposure visit by VDC

4.4.1.4 Use of government extension services

Only about 10% HH had ever used these services. Among those who ever used government extension 
services (Figure 4.34).

Th e services including seeds, pesticides, and information about agriculture, veterinary and irrigation 
were provided by JT/JTAs. About 62% of the respondents mentioned that they have used government 
extension service for information and suggestions. About 19% of them accessed services of JT and 
JTAs working under DADO (Figure 4.35).

Figure 4.33 Proportion of respondents taking 
different training by sex
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 Figure 4.34 Proportion of respondents using any government extension services

Figure 4.35 Type of government extension service received by the respondents

4.4.2. KNOWLEDGE ABOUT BIODIVERSITY

Information about agro-biodiversity was asked with the households. Only 48 HHs (5.3%) received 
information about agro-biodiversity and remaining 94.7% did not received information about agro-
biodiversity (Figure 4.36).

Figure 4.36 Proportion of respondents receiving information on bio-diversity
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4.4.3. SOURCES OF INFORMATION IN THE SITES

Th e sources of information on agro-biodiversity were neighbors, relatives, JT/JTAs, local groups, 
Agri-magazines, FM radio, Radio Nepal, TV, project staff s, national and local newspapers, trainings, 
study tours/visits (Appendix 27). Among them, respondents mostly benefi ted from neighbors, 
relatives, Radio Nepal, shops and agro-vets in study sites (Figure 4.37) and neighbors, JT/JTAs, shops/
agro-vets, veterinary offi  ces and Radio were most trustworthy sources for farmers (Figure 4.38). In 
case of preference, mostly preferred sources were neighbors, JT/JTAs, relatives, shops/agro-vets and 
Radio (Figure 4.39). National Newspaper (0.1%) and agricultural magazines were not used, trusted and 
preferred. Th e sources of information diff er across diff erent VDC (Appendix 28, 29 and 30).

Figure 4.37 Source of information most used by the respondents
Figure 4.38 Source of information most trusted by the respondents
Figure 4.37 Source of information most prefereed by the respondents
4.4.4. KNOWLEDGE ABOUT BIODIVERSITY 

In order to assess the community’s knowledge on biodiversity, key words related to biodiversity, 
its concepts, conservation and community based mechanisms for its management were identifi ed. 
Respondents were then asked whether they heard these key terms before or not; and then asked to 
describe those terms, if they responded positively in the fi rst instance. Th e assumption was that if they 
had heard or understood some of those terms, they were already able to get some of the knowledge on 
biodiversity.

4.4.4.1 Status of knowledge on biodiversity

Th e community members had little knowledge and information on biodiversity in the project sites. 
Even the most common concept of biodiversity was heard by only 41% of the respondents and that 
was “home-garden” (Appendix 31). Only 30% of the respondents heard about “conservation”, 26% 
heard about “wetland”, 21% heard about “encroachment”. Some other familiar terms were agro-
forestry and biodiversity. Diff erent concepts of CBM (e.g. Diversity Fair, CBR, Diversity block, PVS, 
PPB, CSB etc.) were completely unknown to the respondents as there were negligible number of the 
respondents who ever heard these terms. Analyzing the level of knowledge on biodiversity across 
diff erent interfaces, similar results appeared with minor diff erences . 
 

4.4.4.2 Sources of information of agro-biodiversity concepts

Th e result showed that most of the respondents had received information about biodiversity, value 
chain and agro-forestry from radio programs. Most respondents had taken the information about 
the innovative mechanisms of biodiversity management (CBR, diversity block, diversity fair, PVS, 
PPB, and CSB) from project staff s or local groups made by the projects of biodiversity management 
(Appendix 32). Most of respondents in all interfaces had gained knowledge about wetland and home 
garden from their own experiences.  Most of the respondents in the sites had gained the information 
about conservation from their formal educations. But, most of the respondents in corridor had gained 
the information about conservation from their own experience. Most of the respondent in study site 
had understood about value addition from the books.

Th us, the result showed with many eff orts, respondents have gained knowledge about biodiversity 
concepts and issues from the national and local radio. Radio played an important role in making 
people aware about new ideas, developments, innovations as most of the respondents reported it. Th e 
result also highlighted the role of development workers as change agents in disseminating information 
about the innovative mechanisms and technical issues. Th ey are easily accessible and also serve as 
a main driver in behavior change of community members at local level. Th ose local groups formed 
by NGOs/GOs were also identifi ed as successful and the most accepted means for information 
dissemination for many technical concepts of CBM.
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4.4.5. Perception of respondents about biodiversity conservation

Th e conservation of biodiversity may not be sustainable without the participation of local community 
in each and every activity. In this regard, the perception of the community is very much important. 
If the perception of community is un-favorable towards conservation activities, the program may 
need to give more emphasis on the sensitization of the community. Th e study, so, tried to explore 
the perception of the community toward conservation works, its importance, status and importance 
of local landraces and animal breeds and reasons to conserve these as they perceived. Moreover, the 
study tried to fi nd out the intention of community in conservation works, support of the peers’ in 
conservation work and practical diffi  culties they may face in involvement of conservation works. 

4.4.5.1 Perception of the respondents about conservation of local 
landraces and breeds

Th e households in the study sites were asked about importance of conserving crop landraces, and 
local animal breeds. In this regard, about 40% respondents answered that it is importance to conserve 
local landraces and local animal breeds, while 18% perceived it is very much important. Other 22% of 
respondents had no opinion indicating there was large population who did not know the importance 
of conservation of agro-biodiversity (Table 4.4.1). About 11% answered it is not so important and 
remaining 8% felt that it is not important at all.

Table 4.4.1 Respondent's importance to conserve local crop landraces and animal breeds.

Measurement Buffer zone Corridor Productive land Total 
Very important 64(18.8)* 47(19.2) 51(16.2) 162(18)

Important 126(37.1) 105(43) 132(42) 363(40.4)

No opinion 80(23.5) 53(21.7) 62(19.7) 195(21.7)

Not very important 46(13.5) 16(6.5) 41(13) 103(11.4)

Unimportant 23(6.7) 23(9.4) 28(8.9) 74(8.24)

Total 339(100) 244(100) 314(100) 897(100)

*Figures in the parenthesis indicate the percentage of respective column totals

4.4.5.2 Reason of conservation of local landraces and animal breeds

It was important to fi nd out the reasons to conserve local landraces and animal breeds as perceived by 
the respondents. Th e reasons to conserve these landraces and breeds as perceived by the respondents 
were tradition/custom, more adaptive nature, better taste, easy cultivation or management; require 
fewer inputs, resistance to insects and diseases, nature of drought tolerance, hardiness, cheapness of 
the inputs, low risk in cultivation, easy availability of inputs etc. 

Among all the reasons, better taste of landraces was perceived as the reason to conserve local 
landraces/animal breeds by highest proportion of respondents (34%). Th e other main reasons for 
conservation of local landraces was low input requirement, tradition or custom (13% respondents) 
and for conservation (Table 4.4.2). About 9% of the respondents perceived hardy nature of the 
landraces and high productive of those varieties as the main reason for conservation of local 
landraces. Th e reason of conservation of local landraces was analyzed across diff erent interfaces. 
Th e result showed that there were some diff erences on the reason of conservation across diff erent 
interfaces. 

Table 4.4.2 Respondents' reasons to conserve local landraces/animals breeds

Reasons Buffer zone Corridor Productive land Total
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Better taste 83(34.8) 69(36.5) 74(30.5) 226(33.7)

Low input 25(10.5) 23(12.1) 52(21.4) 100(14.9)

Tradition/customs 16(6.7)* 17(8.9) 48(19.8) 81(12.1)

Extinction/conservation 12(5.0) 34(17.9) 28(11.5) 74(11.0)

Hardy nature 21(8.8) 20(10.5) 21(8.67) 62(9.2)

High productivity 16(6.7) 18(9.5) 23(9.5) 57(8.5)

Resistant to insect/pest 17(7.1) 5(2.6) 6(2.4) 28(4.1)

Good for health 9(3.7) 12(6.3) 7(2.8) 28(4.1)

Easy to manage 8(3.3) 8(4.2) 9(3.7) 25(3.7)

Low risk 7(2.9) 3(1.5) 4(1.6) 14(2.0)

We use local 7(2.9) 2(1.0) 3(1.23) 12(1.7)

Adaptive 5(2.1) 5(2.6) 1(0.4) 11(1.6)

Reasons Buffer zone Corridor Productive land Total
Easily available 6(2.5) 4(2.1) 10(1.4)

Drought tolerant 2(0.8) 1(0.4) 3(0.4)

Others

Total 238(100) 189(100) 242(100) 669(100)

*Figures in the parenthesis indicate the percentage of respective column totals

4.4.5.2 Willingness of the respondents to participate in conservation 
works

Th e willingness of the respondents to participate in conservation works is crucial for implementation 
of conservation activities. For that, information was collected from the respondents regarding their 
willingness to contribute to conservation works. Only 4% of the respondents indicated their unwilling 
or inability to participate in these works (Table 4.4.3). More than 68% of the respondents had either 
‘very strong’ or ‘strong’ willingness to participate in these activities, whereas 27% of the respondents 
were undecided about the participation in agro-biodiversity conservation related activities. Th e 
willingness of the respondents to participate in the conservation works was similar across diff erent 
interfaces. 

Table 4.4.3 Willingness to participate in conservation activity

Willingness Buffer zone Corridor Productive land Total
Very strong 68(19.9)* 53(21.6) 59(18.8) 180(20)
Strong 160(46.9) 125(51) 150(47.9) 435(48.3)

Undecided 101(29.6) 60(24.4) 83(26.5) 244(27.1)

Weak 8(2.3) 7(2.8) 15(4.7) 30(3.3)

Very weak 4(1.1)  6(1.91) 10(1.1)

Total 341(100) 245(100) 313(100) 899(100)

*Figures in the parenthesis indicate the percentage of respective column totals

4.4.5.3 Perception of respondents about support of peer group

Support of the peer group is very much important for eff ective implementation of conservation 
program. So, question about support of their peers in participating in agro-biodiversity conservation 
related activities was asked among the respondents.

Out of the total respondents, majority of the respondents (53%) perceive that their peers are 
supportive to participate in agro-biodiversity conservation activities (Table 4.4.4). About 16% of 
respondents felt that their peers ‘very strongly’ support in these activities. Very few respondents 
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perceived that their peers are opposing in biodiversity conservation works (i.e. only 2% respondent) 
and less than 1% perceived strong opposition by their peers in these activities. About 28% of the 
respondents were unknown to the question. Th e perceptions on support of peer group were similar 
across responses in diff erent interfaces. 

Table 4.4.4 Perception of the respondents about support of the peer group

Support of peers Buffer zone Corridor Productive land Total

Very supportive 53(15.5)* 51(20.9) 41(13) 145(16.1)

Supportive 183(53.7) 127(52) 169(53.7) 479(53.2)

Don't know 97(28.5) 64(26.2) 94(29.8) 255(28.3)

Opposed 6(1.8) 2(0.8) 9(2.9) 17(1.9)

Very opposed 2(0.6) - 2(0.6) 4(0.4)

Total 341(100) 244(100) 315(100) 900(100)

*Figures in the parenthesis indicate the percentage of respective column totals

4.4.5.4 Level of diffi culty in contributing biodiversity conservation 
activities

In terms of diffi  culty in contributing agro-biodiversity conservation activities, 43% of the respondents 
perceived it as easy and other 6% perceived it as very easy (Table 4.4.5), about 33% of the respondents 
had no idea and about 16% of the respondent perceived it as diffi  cult and about 3% perceived it as 
very diffi  cult.
  

Table 4.4.5 Perception of the respondents about level of difficulty in biodiversity conservation

Level of Difficulties Buffer zone Corridor Productive land Total
Very Easy 31(9.2)* 13(5.5) 11(3.5) 55(6.2)

Easy 135(40.1) 111(46.8) 132(42.6) 378(42.8)

Don't know 109(32.3) 76(32.1) 104(33.5) 289(32.7)

Difficult 54(16) 34(14.3) 54(17.4) 142(16.1)

Very difficult 8(2.4) 3(1.3) 9(2.9) 20(2.3)

Total 337(100) 237(100) 310(100) 884(100)

*Figures in the parenthesis indicate the percentage of respective column totals

4.4.5.5 Reasons of diffi culties in biodiversity conservation activities

Respondents perceiving participation in biodiversity conservation activities diffi  cult were asked 
the reason why they were thinking like that. Th ere were many diffi  culties, but most of them were 
attitude of common people, time constraints, diffi  cult to convince the community, limited resources 
in conservation works, lack of trainings, labor ineffi  ciency, lack of knowledge, important in society, 
sickness, low land availability, lack of communication, expensive works, high inputs requirements and 
lack of seed or material need to be conserved.

About 38% of the respondents answered time constraint as a big problem for biodiversity 
conservation, which was followed by diffi  culties in convincing the community (20% respondents) 
(Table 4.4.6). Limited resources, lack of training and lack of knowledge were equally answered by 
the respondents (about 8-9% of the respondents). Other diffi  culties mostly mentioned were negative 
attitude of the people and oppose from the peer group of the society. Comparing the diffi  culties 
in diff erent interfaces, time constraint and diffi  culty to convince peer group were answered in all 
the interfaces. Th e diffi  culties like lack of training and lack of knowledge were mostly answered in 
buff er zone. Analysis suggested that the diffi  culties faced by the respondents in contribution to agro 
biodiversity conservation activities were not dependent among them with in diff erent interfaces.

Table 4.4.6 Perception of the respondents about difficulties in biodiversity conservation activities



WTLCP-Agro-Biodiversity Component BASELINE REPORT-2008 52

Difficulties in conserving biodiversity Buffer zone Corridor Productive land Total

Time constraints 17(26.6) 22(47.8) 27(41.5) 66(37.7)

Difficult to convince community 9(14.1) 8(17.4) 18(27.7) 35(20)

Others 16(25.1) 8(17.5) 7(10.7) 31(17.6)

Lack of training 8(12.5) 3(6.5) 5(7.7) 15(8.6)

Lack of knowledge 9(14.1) 3(6.5) 3(4.6) 15(8.6)

Limited resources 6(9.4) 1(2.2) 7(10.8) 14(8)

Oppose from peers 7(10.9) 1(2.2) 1(1.5) 9(5.1)

Negative attitude of common people 6(9.4)* 1(2.2) 1(1.5) 8(4.6)

Total 64(100) 46(100) 65(100) 175(100)

*Figures in the parenthesis indicate the percentage of respective column totals

5. Discussion

Th e results of the study are discussed in diff erent chapters in correspondence with the objective 
of the project and its activities. First chapter shows the factors aff ecting richness of biodiversity 
in community and household level, second chapter shows the factors aff ecting richness of local 
landraces and traditional varieties, third chapter presents factors aff ecting agricultural practice of the 
households, forth chapter presents discussions on factors aff ecting knowledge and perception of the 
farmers regarding bio-diversity and fi fth and last chapter shows the factors aff ecting the dependency 
of the households to diff erent type of the forest.
  

5.1. FACTORS AFFECTING BIOLOGICAL RESOURCES

Th ere are diff erent dimensions of genetic resources i.e. richness of genetic diversity, dominance and 
evenness. For the purpose of conservation, richness is an important dimension, which determines 
number of the ecological, species and varietal diversity in a community. Richness determines the total 
amount of the genetic resources in a geographical boundary, other dimension like dominance and 
evenness in genetic resources illuminate the quality in the distribution of genetic resources.
 

5.1.1. Factors affecting community richness

Th ere are diff erent socio-economic factors aff ecting the richness of genetic diversity in the study. 
Th ese factors are discussed hereunder.

5.1.1.1 Interface

Th ere are three interfaces in the study site i.e. buff er zone, corridor and productive landscape. 
Interface aff ects diff erent aspects of genetic diversity like richness, dominance and evenness.

Richness

Richness can be analyzed in community level and household level. Total number of genetic resources 
that the community owned is the community richness of diversity. Likely, total numbers of genetic 
resources that a household retained is the household richness of diversity. In this sense, interface was 
found as important bio-physical variable aff ecting the richness in genetic diversity in community level. 
It was found that higher external interventions reduce the genetic diversity at the community level. 
While comparing the genetic diversity of rice across diff erent interfaces, it was found that richness 
of rice genetic diversity was highest in buff er zone and corridors than the productive landscape. 
Moreover higher number of the traditional varieties of rice was found in buff er zone and corridor 
rather than productive landscape. Similar cases were found in all major crops like cereals, legumes, 
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fruits, vegetables, fodder and forages. 

It is obvious that the agricultural system in productive landscape was very much diff erent than 
corridors and buff er zone. It was because; productive landscape was decided in the site selection 
exercise as the area with high level of external interventions and area with more commercialization 
of the agriculture. Commercialized agriculture implemented more market oriented cropping pattern 
and production technology, which mainly focused the community in certain crops or certain crop 
varieties having high market value and demands. Th is obviously reduced the genetic richness of the 
community.

Table 5.1. Richness of genetic resources by interface

Genetic resources 
Buffer zone Corridor Productive

H' SI (1-D) E H' SI (1-D) E H' SI (1-D) E

Rice v 2.089 0.732 0.563 1.828 0.712 0.528 1.988 0.701 0.590

Wheat v 1.585 0.689 0.618 1.599 0.666 0.564 1.087 0.513 0.495

Maize v 1.130 0.536 0.544 1.141 0.525 0.549 0.987 0.494 0.551

Pulses s 0.643 0.246 0.330 0.652 0.394 0.471 0.762 0.482 0.392

Mango v 1.690 0.741 0.705 1.620 0.754 0.737 1.390 0.670 0.580

Banana v 0.930 0.380 0.423 0.430 0.180 0.267 0.710 0.300 0.365

Other fruits s 2.480 0.890 0.716 2.670 0.911 0.757 2.710 0.912 0.789

Potato v 1.770 0.817 0.806 1.440 0.696 0.655 1.470 0.709 0.707

Vegetables s 3.080 0.941 0.881 3.090 0.945 0.876 3.010 0.945 0.847

Fodder s 2.582 0.899 0.691 2.551 0.897 0.692 2.599 0.913 0.731

Forage s 2.293 0.868 0.742 1.992 0.815 0.736 2.214 0.845 0.716

Note: V indicate varietal richness and S indicate species richness

Dominance by interface

Degree that a community is dominated by one or a few common species is the dominance of the 
genetic diversity. Simpsom’s Index was used to estimate the dominance of common species in species 
diversity of the community and dominance of some variety in the varietal diversity of the community. 
Dominance was found to be aff ected by the interface in the study sites. Buff er zone was the region 
or interface with minimum dominance of a variety on varietal diversity of rice, maize, wheat, potato 
and banana. Species dominance of pulses and fruits was highest in productive landscape and that of 
vegetable was highest in corridor, but the diff erence in the dominance measure is very low. So, we can 
conclude that the dominance in varietal diversity diff ers by type of interface but dominance in species 
diversity is not. It is understandable that the species of most of fruits, vegetables, forages, fodders and 
legumes are generally kept by majority of households in the community, because they have diff erent 
type of utilities. But all the varieties of a crop are not kept by all households in community because 
they can fulfi ll the needs from any one or few of the variety.  

Evenness by interface
 
Evenness in the genetic diversity refers to the lack of dominance of one species or variety. It indicates 
how evenly the species or variety is distributed over each household. No clear evidence was found 
with interface aff ecting the evenness of the genetic diversity. 
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5.1.1.2 Age of the settlement

Th e western Terai region of Nepal was covered by dense forest in the past. Only some of the ethnic 
community like Th arus (both Rana and Chaudhary) used to stay in this malaria prone area. Th at’s 
why, population density was very low. After the eradication of Malaria, people signifi cantly started 
to migrate from the nearby hills to the areas. Th at is the reason behind diff erent age of settlements 
in the western Terai region. Th e study tried to explore relationship of the age of the settlement to 
community richness of the agricultural genetic resources, which showed that community richness of 
rice was negatively and signifi cantly correlated with the number of years of the settlement indicating 
the recently settled communities have more richness of rice than the old settlements (r=-0.1, p=0.01).  
Migration not only change habitat but also carry sources of livelihood of people. Rice is a major source 
of livelihood in the western Terai. Th e migrants from diff erent part of country recently settled villages 
might have taken some varieties of rice from their old habitat and explored for more existing varieties. 
Th at would defi nitely add on the richness of the community. Th e richness of the other types of crops 
and plants was statistically not related with the age of settlement. 

5.1.1.3 Types of settlement 

Generally two types of settlement can be seen in the villages. Scattered settlement pattern is 
that where the households are scattered in large areas and clustered settlement is that where the 
households are clustered in a place but the farming is outside the dwelling areas.

Th e average varietal richness of rice and species richness of vegetables in the villages with clustered 
households is signifi cantly higher than the villages with scattered households. But the fi nding was 
opposite in case of fodder, i.e. the richness of the fodder species diversity was signifi cantly higher in 
the villages with scattered households.

5.1.2 Factors affecting richness in household level

Th e factors aff ecting richness of genetic diversity in household can be divided into three categories i.e. 
socio-economic factors, agricultural practices and level and knowledge of the farmers on biodiversity.

5.1.2.1 Socio-economic factors affecting richness of the genetic diversity

Diff erence in Genetic diversity was analyzed by the household in the study. Th e variables aff ecting the 
genetic richness in household are diff erent from the factors aff ecting the richness in the community. 
Th e relationship of some socio-economic factors and richness of the genetic diversity in household 
was analyzed by using the multivariate linear regression with richness as dependent variables and 
some socio-economic factors as independent variable.

Th e estimated multivariate linear regression model was as follows:
Y = A + b1X1 + b2X2 + b3X3 + b4X4 + b5X5 + b6X6 + b7X7 + b8X8 + b9X9 
Where, 
Y = Richness of genetic diversity 
Number of varieties of rice, wheat, maize and potato found in household was used as richness for 
varietal richness analysis and numbers of species found in each group like legumes, vegetables, fruits, 
medicinal plant, NTFP, fodder and forage for analyzing species richness.
X

1 
= Stay of household in the current village (Years)

X2 = Food suffi  ciency (months)
X

3
 = Family size (Adult equivalent)

X
4
 = Total land holding (Kattha)

X
5
 = Total livestock holding (Cattle equivalent)

X
6
 = Per capita income (NRs/year)

X
7
 = Percent of household income from agriculture  
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Table 5.2 Result of multivariate regression on factors affecting richness of genetic diversity

Richness 
(Y)

Constant

(a)

Years of 
stay in 
village (X1)

Food 
sufficiency 
(X2)

Family 
size (X3)

Total land 
holding 
(X4)

Total 
livestock 
holding 
(X5)

Per capita 
income (X6)

% of 
agricultural 
income (X7)

R2

RiceV 0.616** 0.001** 0.043* 0.019 0.001 0.095** 4.36E-06 0.003* 0.23
 (0.127) (0.000) (0.010) (0.012) (0.002) (0.019) (4.4E-06) (0.001)
WheatV 0.160* 4.0 E-05 0.011* -0.005 0.001 0.022* 1.83E-06 3.9E-04 0.14
 (0.065) (1.5 E-04) (0.005) (0.006) (0.001) (0.010) (2.2E-06) (0.001)
MaizeV 0.305** 7.3E-06 0.009* 0.007 2.1E-04 0.002 5.6E-07 0.001* 0.22
 (0.067) (1.6E-04) (0.005) (0.006) (0.001) (0.010) (2.3E-06) (0.001)
LegumeS -8.34** 3.1E-04 1.174** 0.138 0.016 0.301 1E-04 -0.009 0.14
 (1.988) (0.005) (0.153) (0.184) (0.026) (0.298) (6.9E-05) (0.020)
PotatoV 0.647** 2.5E-04 0.009* 0.005 0.001 0.026* 5.6E-06* 0.002* 0.22
 (0.068) (2E-04) (0.005) (0.006) (0.001) (0.010) (2.3E-06) (0.001)
VegetablesS 6.028** 0.001** 0.080 0.047 -0.014 0.119 5E-05 0.009* 0.15
 (0.000) (0.460) (0.129) (0.458) (0.118) (0.247) (0.034) (0.185)
FruitsS  2.138** 4.1E-04 0.075** 0.021 0.005 0.177** 2.6E-05** 0.008** 0.19
 (0.301) (7E-04) (0.023) (0.028) (0.004) (0.045) (1E-05) (0.003)

Medicinal  
plantsS 

0.089 3.2E-05 -0.001 -0.011* 0.001 0.021* -1.0E-06 0.001* 0.07
(0.059) (1.4E-04) (0.005) (0.005) (0.001) (0.009) (2E-06) (0.001)

NTFPS 2.063** 0.001 -0.016 -0.062* -0.007 0.117* -1.3E-06 -0.001 0.11
 (0.326) (0.001) (0.025) (0.030) (0.004) (0.049) (1.1E-05) (0.003)
FoddersS 0.710** 5.2E-05 0.008 -0.003 -0.006 0.070 4.7E-06 0.001 0.25
 (0.185) (4.4E-04) (0.014) (0.017) (0.002) (0.028) (6.4E-06) (0.002)
ForagesS  0.375* 0.001 0.034** -0.007 0.006* 0.069** 2.2E-06 0.003 0.31

 (0.161) (0.000) (0.012) (0.015) (0.002) (0.024) (5.6E-06) (0.002)

Note: V indicate varietal richness and S indicate species richness

Figures in the parenthesis indicate standard error of the coeffi cients  

Th e result showed very little variation in the richness is governed by these variables in the function. 
But, we can trace out the relationship of the variable with richness of the crop diversity. Further 
improvement and study to identify other important variables is suggested.

Length of stay of household in the village
 
Th e richness of the genetic diversity in household is weakly associated with length of the stay of 
household in the village because richness of the most group of crops and species are not associated 
with that except the varietal richness of the rice and species richness of vegetables. Th e result found 
that the varietal richness of rice and species richness of vegetables is positively and signifi cantly 
related to the numbers of years of the household settled in the village indicating recently settled 
households tend to have lower richness of the varietal diversity of rice and species diversity of 
vegetables. Newly settled household are generally the migrated households. Th ey take time to adopt 
the varieties traditionally important or grown in the new place. Such is the case with the vegetable. 
Some of the varieties grown in the new place may not suit to the tradition and food habit of the 
migrants, so they don’t grow it. It may be the cause of having poor genetic diversity on these groups 
of crops. 
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Food sufficiency

Food suffi  ciency was found to be important factor aff ecting agricultural bio-diversity and its 
conservation. Th e varietal richness of most of the crops and species was found to be related to food 
suffi  ciency of the households. Varietal richness of rice, wheat, maize and potato are found to be 
positively and signifi cantly related with the food suffi  ciency of the households indicating more food 
self suffi  cient households have higher number of varieties of these crops in their fi elds and home 
gardens. Moreover, species diversity of fruits is also found positively and signifi cantly related with the 
food suffi  ciency. As food suffi  ciency of the household improves, they want diversifi cation on the diets 
and crops. Farmers have diff erent varieties for home consumption and selling. Moreover, the better-
off  households produce some varieties for their traditional and cultural need.  Th ese circumstances 
would have increased the varietal richness of crops in better food self suffi  cient households. It is 
obvious that food-defi cit farmer generally go for the food grains in spite of the fruits. So, the food 
suffi  ciency is an important factor aff ecting the richness of genetic diversity.

Family size

Varietal diversity of none of the crop is statistically related with the family size of the households 
indicating the number of the varieties of agricultural crops was similar across diff erent family size 
of the households. Family size was also found to be not related with species diversity of legumes, 
vegetables, fruits, used NTFPs and fodders. But species richness of the used medicinal plants and 
used forage species were positively and signifi cantly related with the family size indicating higher the 
family size, they use more species of medicinal plants and more forage species in household. Higher 
the family, more diversifi ed need of the medicine is obvious, which they fulfi ll through more use of 
medicinal plants.  Higher the household size would provide more labor force to collect the forage 
from the jungles and free land, so, it may increase the number of forage species used by them. Th at is 
not the case with fodder, because, the collection of fodder for the animals is generally done by adult 
male in household irrespective of the size of household. 

Total land holding

Land holding is an important indicator of the well-being status of households in Nepal. Land 
holding governs many of the socio-economic status of the households. Th at is why; it is used even 
as proxy measure of the well-being status of the farming households in many cases. But, total land 
holding of the household is found to be not related with richness of the agro-biodiversity in the 
study. It is understandable that the land holding of the household not related with the use of NTFP 
and medicinal plants but it was interesting to see even the richness of agricultural crops is not 
aff ected by land holding. Landholding variable would be found to be related with the richness of the 
genetic diversity of the household if the fragmentation of the land holding was considered. More 
fragmentation of land would increase the richness of the varieties of the crops in household. But, no 
empirical fi nding proved the hypothesis.

Total livestock holding
 
Livestock is an important component for Nepalese livelihood and also important indicator of the 
well-being in rural areas. Livestock holding is also found as important factor aff ecting the richness 
of the genetic diversity. Varietal richness of rice, wheat and potato and species richness of fruits, 
used medicinal plants, fodder and forage was found to be signifi cantly and positively related with 
livestock holding indicating higher animal holding of the household, means more varieties of rice, 
wheat and potato. Likely, higher animal holding also increases the use of medicinal plants, forages 
and fodders in the household. Th e straw of rice and wheat are used for feeding the animals in Terai. 
Th at is why, animal holding aff ect the varietal selection of the farmers. Moreover, higher the herd size, 
more forages and fodders needed throughout the year. So, farmers used more species of forages and 
fodders and residues of other crop species. In the villages, farmers also treated their sick animals by 
local herbs and medicinal plants. Th us, higher animal holding makes the farmers use more medicinal 
plants.  Th at means livestock holding is directly related with richness of the species in household level 
as more livestock number is related with more species of crops, forages and fodders. 
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Per capita income

Per capita income is taken as an important indicator of the livelihood security of the households. 
Th e varietal diversity of all crops is not statistically related with the per capita income in the western 
Terai except potato. Higher the per capita income, more varieties of potato is found. Moreover, 
per capita income of the households is also related with the species diversity. Th e result indicates 
that the households with higher per capita income use more species of plants for vegetables, fruits, 
medicinal plants, NTFP, forage and fodder. Th at showed as the per capita income of the household 
increased, they relied on more species of crops and plants than previous. As the per capita income of 
the household increases the living standard of the people improves. With improved livelihood in rural 
area, they have to use additional species to fulfi ll their diversifi ed needs and requirements.

Dependency on agriculture

Not only the per capita income and total income, the sources of income would also aff ect the richness 
of the genetic diversity. Th e share of agriculture income in total household income is an indicator 
of dependency of the household in agriculture. As the dependency of the household on agriculture 
increases, more number of crop varieties and more species of plants are cultivated and conserved 
in the fi elds. Similar results were persisted in western Terai region of Nepal as well. Th e number of 
varieties of rice, maize and potato were higher in the households highly dependent on agriculture. 
Likely, higher numbers of vegetables and fruits species were found in the households highly 
dependent on agriculture. As dependency on agriculture increases, farmers cannot take more risk on 
the decision making that limits the scope for specialization. So, farmers tried to diversify his income 
and that would increases the richness in the genetic diversity for household uses. Varietal richness of 
maize and wheat was not related with dependency on agriculture as these crops were not very much 
important for the household income in the area.

Caste/Ethnicity

Caste/ethnicity is also found as important variable aff ecting the richness of genetic diversity. Th e 
diff erence in average number of the varieties of rice, maize and potato was statistically signifi cant 
indicating Rana and Chaudhary Th aru communities have more numbers of varieties of these crops 
than all other ethnic groups. Likely, the average species diversity of the fruits, vegetables, forages, 
fodders, used NTFP and medicinal plants was also signifi cantly diff erent among diff erent ethnic 
categories and in every case, both of the Th arus are rich in species richness, having more  species 
diversity than the others. Th e western Terai region is the place of Th aru and their won traditional 
cultures and functions that require, utilize and conserve many species of the crops and jungle 
products than the every other community. Th us the result looks quite obvious.

Income source of household

Varietal diversities of rice, wheat and potato were found signifi cantly higher in the households with 
agriculture as they had only one source of household income. But, the condition was slightly diff erent 
in case of species diversity of vegetables, fruits, medicinal plants, used NTFP, fodder and forages. Th e 
species diversity of all these crop plants were highest in the household with diversifi ed income, i.e. 
having both on-farm and non-farm sources of income. As the sources of incomes were diversifi ed, 
that the households preferred more species of plants to fulfi ll their needs and requirements, which 
ultimately add more genetic richness of the households.

Interfaces 

Th e diff erence in the average varietal richness of major crops and species richness of diff erent groups 
used by a household was also tested across diff erent interfaces and that was signifi cant in varietal 
richness of rice, wheat and potato and species richness of vegetables and fruits. Th e results indicated 
that the varietal richness of rice and wheat were highest in households in corridor but species richness 
of vegetable and fruits were highest in households in productive landscape. 
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System of livestock rearing and richness

Th ere were mainly three types of livestock rearing practices in western Terai, i.e. grazing, stall feeding 
and combination of both of them at the time of study. Th e average varietal richness of rice, maize, 
wheat and potato was signifi cantly diff erent with the livestock rearing practice of the households. 
More rice and wheat varieties were found in the HHs with stall feeding. As rice and wheat straw are 
the main items to feed the animals in stall feeding, the practice needs security in the straw quantity 
that enforces selection of the tall varieties. In the species richness of the households, the families with 
both grazing and stall feeding are having more species of fruits, vegetables, NTFP, fodder and forages. 
Th e households using combination of grazing and stall feeding in rearing practice used the fodders and 
forages from grazing land and households, that increased the number of fodder and forage species with 
such practices. 

5.1.2.2 Agricultural practices affecting richness of genetic diversity

Cultivation practices of the farmer may have diff erent impacts on the richness of genetic diversity of an 
area. Some of those practices also help to maintain the richness of the households and some other may 
be having adverse eff ects. Th ose practices analyzed in the study were composting, fertilization, pesticide 
use, irrigation, using hybrid seeds, marketing, seed and its sources and dependency of the household in 
the forest. It was very diffi  cult to collect the precise data on the used external inputs as experienced by 
Rana et al, 1998-99 in the study. Again certain fi ndings can be drawn for discussion, which also need to 
be verifi ed in future researches. 
 

Use of compost

Use of farm manure or compost is an important component of traditional farming in Nepal. Farm 
manure combined with traditional varieties was the common practice in Nepalese farming. Th e results 
also indicated that the households using compost and FYM cultivated higher number of varieties of 
major agricultural crops (e.g. rice, wheat, maize and potato) and higher number of species of fruits, 
vegetables, fodders and forages in their farms. Even the households using compost have used higher 
species of NTFP than the others. Th is shows that promotion of composting and FYM use in the fi eld 
would help on the conservation of varietal and species diversity of the genetic resources. 

Use of chemical fertilizers

Th e result showed that the households using chemical fertilizer had statistically higher varietal diversity 
of rice, maize and potato. Moreover, the households using chemical fertilizer also used signifi cantly 
higher average numbers of fruits, vegetables, medicinal plants and forage species in the households. It 
is against the common belief that the modern technology decreases diversity of genetic resources in the 
farm. Using chemical fertilizer is a part of parcel of modern technology of agriculture. Th e other parts 
of the parcel include modern varieties, better agronomic practices and mechanization etc. Th us, with 
adoption of new technology, farmers also adopt some new variety suitable for the technology or some 
plant species new to them. If their old varieties are also conserved at the same time, new varieties and 
crops also add to the genetic diversity in an area. Th e result shows that there was increased diversity 
with use of modern technology. But, it is confl icting to see that the households using chemical fertilizer 
have lower number of wheat varieties than the others. 

Use of pesticides

Chemical pesticides use is another part of modern technology in agriculture. Th e result showed that the 
average numbers of varieties of rice, wheat, maize and potato was signifi cantly higher in the households 
using pesticides than the households not using pesticides. Th e reason for that may be lack of farmers’ 
access to the new varieties as they were unaware about the modern technology. Th e households using 
pesticides in the fi eld also used more species of vegetables, fruits, medicinal plants and forage species. 
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Availability of irrigation
 
Availability of irrigation in fi eld is an important factor to be considered in decision making in 
agriculture, mostly in selection of crops and varieties in the fi eld. Th e results also indicated that 
the average numbers of varieties of rice, wheat, maize and potato were signifi cantly higher in the 
households with irrigation facility. Th e average numbers of species used as fruits, vegetables and forage 
were also statistically higher in the households with irrigation facility. Farmers with irrigation facility 
in the fi eld always had more alternatives of crop species to choice and that was refl ected in the crops 
grown in their fi elds. Th e decision regarding selection of crops and varieties was always constrained by 
the availability of irrigation facilities. But, the average numbers of NTFP used by the households was 
signifi cantly higher in the households without irrigation in the fi eld. Th e result is obvious because the 
unavailability of irrigation facility in land always increases the dependency of the farmers to the forest; 
hence make them to use more NTFP.

Use of hybrid seeds
 
Hybrid seeds are not common to the farming system in Nepal but it is rapidly increasing nowadays in 
most of the villages in Nepal, in the name of high tech agriculture. Th e result showed that the use of 
hybrid seeds by the households increased the richness of the varietal diversity of rice, maize and potato 
and species diversity of vegetables, fruits, fodders and forages. But there is lack of hybrid seeds in case 
of medicinal plants and NTFPs. Th e common belief on the issue is that hybrid seeds will replace the 
old ones and reduces the diversity, as it mostly enhances mono-cropping in an area. On the other 
hand, it increases farmers’ dependency towards outer sources for their seeds. But, the condition in 
western Terai is that, farmers have just started to cultivate the hybrid varieties but not totally replacing 
the old varieties. If hybrid seeds give continuous higher production and benefi t to the farmers in 
coming years, the old varieties would be diffi  cult to maintain. At present, both hybrid seeds and 
traditional varieties are seen in the farmers’ fi elds. But awareness on importance of local landraces and 
their conservation are mandatory for maintenance of diversity in area. 

Marketing of the surplus produce
 
Market always plays key role in farmers’ livelihoods either for selling their agricultural produces or 
purchasing agriculture inputs for better production. Marketing practice of agricultural produce highly 
also aff ects in agricultural decisions. Th e result indicated that the households with experiences in 
marketing or selling the agricultural surplus always had higher number of varieties within a crop and 
higher number of species in every use groups of plants. One interesting fact found was that marketing 
practice was the variable aff ecting the richness of legume diversity in the region. In cased of farmers’ 
decision, considering the market distance in villages from the main city centers, they generally 
produced diff erent type of crops and varieties according to the demand of the market, because they 
would have demand of many things in small quantity. Western Terai region of Nepal lack big market 
centers in the area. Th at’s why, with experience of the marketing agricultural produces, farmers are 
diversifying their farm produces. 

Seed networks and source of seed
  
Seed network of the village is also very important component for agriculture. Seed network and source 
of seed for the farmers aff ect on the decision making process while selecting variety (Joshi et. al., 
1997). Most of the farmers in Nepal keep their own produces as seeds for the next season. Th e other 
important sources of seeds in Nepalese villages are agro-vets, Hat Bazar, neighbors and relatives, 
nearby markets etc. Th ese sources of seeds were found to aff ect the richness of varietal diversity of rice 
indicating the farmers having access and capacity to buy seeds from market or agro-vets had higher 
number of rice, wheat and potato varieties than the other households. Th ose farmers having access 
to the market and can aff ord to purchase of seeds from diff erent sources also had higher number 
of species diversity on vegetable seeds than the others. Th us, access to seeds, both physical and 
economical, is an important factor defi ning the richness of the varietal diversity of the households.
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Dependency on forest
 
Dependency on the forest may vary based on households’ requirements and their own production of 
food, fodder, forages to fulfi ll these requirements and also on accessibility to forest. Some households 
are more dependent for fodder while others are more dependent for fuel-wood. Dependency to forest 
is also found to be related with richness of genetic diversity in the households and conservation of the 
diversity. 

Dependency on community forest was found to be positively and signifi cantly related with varietal 
richness of maize and potato and species richness of vegetables, fruits, medicinal plants, NTFP and 
fodder in the study sites. It is diffi  cult to relate the dependency of households on community forest 
with varietal richness because varietal richness of wheat is negatively and signifi cantly correlated with 
that, but it is easily justifi able that dependency on community forest aff ect number of species used for 
fruits, vegetables, NTFP, medicinal plants and fodder plants. When a household is highly dependent 
on community forest, they use a lot of forest products like wild fruits, wild vegetables, wild medicinal 
herbs, fodder plants and other non timber forest products, which ultimately increase the number of 
species in each of these groups.

Dependency of national forest is also found to be positively and signifi cantly correlated with varietal 
richness of rice, maize and potato and species richness in the use of plants like vegetables, fruits, 
NTFP, fodder and forage. Dependency on buff er zone forest was seen in the buff er zone interface, 
and that was also positively and signifi cantly related with the species diversity of medicinal plants and 
fodder. Species diversity of fruits used by households and varietal diversity potato used are found to be 
negatively and signifi cantly related with dependency on buff er zone forest. 

Very little interpretation can be made from these analyses directly because; no consistent relationship 
was seen with the dependency of households on diff erent type of forest with the richness of varietal 
diversity of the crops but it is obvious that as dependency on forest increases, household use more 
species of wild fruits, wild vegetables, fodder and forage. More number of species of NTFP and wild 
medicinal plants are used by the households having high dependency on the forest, because, forest is 
the only source of these type of plants. 

5.1.2.3 Knowledge and capacity affecting the genetic diversity
 
Diff erent indicators of knowledge and capacity were used to analyze the associations. Th e important 
indicators among them are participation in groups, trainings, conservation trainings, exposure visits. 
Th e respondents were categorized based on knowledge on biodiversity. Limited samples were used for 
analyzing the diversity on the households participating in some of the activities mentioned here, that 
needs further verifi cation on the fi ndings.

Participation in group
 
Participation of a household member in any group would broaden his/her knowledge on many 
frontiers. Th e participants would get better knowledge and understanding on the modern agricultural 
technology or conservation according to the type of group they participated. Th at could be the 
obvious factor aff ecting the richness genetic diversity in their households. Th e result showed that the 
richness of the varietal diversity of rice, maize and potato were signifi cantly higher in the households 
participated in such type of group meetings compared to non participants. Moreover, the species 
richness of fruits, vegetables, used NTFPs, fodders and forages were also signifi cantly higher in the 
participant households. Th e main reason of the participant households going for higher diversity 
would be the better understanding the knowledge about varieties/plants through groups and easier 
access to the seeds which is the central objective of many government extension service and NGOs in 
the region. 
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Participation in agriculture training
 
Participation in agricultural trainings was also found to be aff ecting the richness of the varietal 
diversity of major crops (Rice, wheat, maize and potato) and species diversity of the major use groups 
of agricultural species (vegetables, fruits, fodder and forage). Th e households with one person trained 
in agricultural technology had statistically higher number of varieties of all these crops and higher 
number of the species used in each group i.e. for fruits, vegetables, fodder and forage. As training 
enhanced farmers’ skills for improved agriculture and made them realize needs for the improvement 
in the traditional agriculture system of farmers for better production and they tried diff erent crops 
and varieties for their benefi ts. Th us, training generally motivated farmers to cultivate more varieties 
and species in the initial years. After the complete adoption of the new crops or technology, then they 
could go for the specialized farming from the skill they have developed by the training and learning. 

Participation in conservation training

Conservation training is given to the community for capacity building in conservation of local animal 
breeds and crop species including wild, neglected and underutilized species. But, the result showed 
that the numbers of varieties of major crops and numbers of species used for each crop groups were 
statistically similar between the farmers participated and not participated in such trainings. Most of 
the conservation trainings in Nepal are targeted for conservation of forest fl ora and fauna. So, they 
would have very little impacts on the conservation of agricultural biodiversity. Th e content of the 
training should be revised for eff ective implementation of training objectives in grass root level with 
better sharing and understanding the conservation motives is agro-biodiversity.

Participation in exposure visit 

Farmers’ exposures to new places acquaint them about the new crops and new varieties of important 
crops, new technology and their cultivation practices. At the same time, they generally take some 
samples with them and try to cultivate and apply them in their own fi elds. Th us, the exposure visits 
would increase the genetic diversity in the farmers’ households/fi elds. Th e study showed the similar 
results that increased the numbers of species used as fruits, fodders and forage by the farmers. 
Exposure visits had very little eff ect on the diversity per se because; most of the exposure visits in 
Nepal are designed for diff erent purposes i.e. to orient the farmers for commercialization and start 
small enterprises. Th ese visits would not have any impact on the diversity. But exposure visits should 
be organized in order to orient farmers about conservation of traditional landraces. But there are 
limited sites within the country to organize such visits. Exposure visits is important as farmers directly 
observe the real things in the real world.
   

Knowledge on bio-diversity
 
Some of the farmers in the study already realized the importance of bio-diversity as they already 
had some knowledge on biodiversity conservation. Th e richness of the varietal diversity of wheat 
and potato and species richness of fruits and forage was found to be higher in the respondents’ 
households having knowledge on bio-diversity. But varietal richness of rice and maize and species 
richness of vegetables, medicinal plants, NTFPs and fodder species was not found to be related with 
the respondents with or without knowledge on bio-diversity. Th e main reason behind the paradox 
was that most of the farmers perceived biodiversity as only fl ora and fauna in the forest because; most 
of the information channels disseminated knowledge of bio-diversity focusing forest biodiversity in 
those areas.
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5.2 FACTORS AFFECTING RICHNESS OF LANDRACES

Landraces are the crop varieties, which are evolved and maintained by farmers in their own fi elds 
without direct interventions of any formal system. Farmers may have gone for continuous and 
generations of the selection for development of such varieties. Th ese varieties remain highly adoptable 
and adaptable to the areas where they have evolved. Some of the varieties may have special genetic 
character like drought tolerant, disease resistant, insect resistant etc. those traits might be useful and 
required in development improved varieties. In general, the landraces are believed to decrease every 
year in Nepal and also in WTLCP, because of the introduction of new hybrid seeds in the area. An 
attempt was made to analyze the socio-economic factors aff ecting the availability or richness of the 
local landraces.
   

5.2.1 Socio-economic factors affecting richness of landraces
 
Landraces of rice, wheat and maize was taken for the analysis. Diff erent socio-economic variables 
were analyzed by using multivariate linear regression model. For the categorical variables, test of 
diff erence of mean and chi-square results were seen. Th e variation governed by these variables were 
limited in analysis, again, certain interpretation is drawn out from the analysis. Further verifi cation is 
needed in these aspects.

Landraces of rice

Landholding, total livestock holding and dependency on agriculture are found to be signifi cantly and 
positively related with the richness of the rice landraces. Th e results indicated that increasing land 
holding of households had impact on increase in the number of the landraces in the household. Th e 
result supports the fi ndings of Rana et. al. 1998.  Likely, with increased holding of animals, more 
landraces of rice were found. Higher herd size of the household required more straw which increased 
the cultivation of landraces because most of the landraces were tall varieties. Again, with higher 
dependency on agriculture for household income, farmers were found to cultivate more landraces to 
manage the risk in the farming.

Landraces of wheat
 
Food suffi  ciency and total livestock holding was found to be positively and signifi cantly related to 
the richness of the wheat landraces. As livestock holding increases, farmers have to look for the tall 
varieties with higher amount of feed stuff , which would increase cultivation of local landraces of 
wheat. Food habit of the farmers in western terai also enhanced cultivation of wheat, as they preferred 
to eat Chapatis (Roti) at evening. Chapatis prepared from local landraces are more delicious and 
reduced hunger rather than improved one.

Landraces of maize

Food suffi  ciency is also found to aff ect the richness of the landraces of maize. Th e relation could be 
the way, better food self suffi  ciency leading to more landraces since after food suffi  ciency farmers go 
for better taste. Likely, the dependency of the households to the forest is positively and signifi cantly 
related with landrace richness of maize. Maize and it’s by products, mostly the local landraces, help 
the farmers to reduce the dependency of them on forest. Tall stalks are used as fuel to boil water or 
for making the dung cake for cooking; tall plants are used for fodder that would help in reducing the 
dependency on community forest. Th us, landrace richness and dependency on community forest are 
related. 

Caste of household

Landrace availability of all major crops i.e. rice, wheat and maize is found to be related with caste of 
HH. Chaudhary Th aru community is the main ethnic group with highest proportions of households 
with landraces of rice and wheat and B/C are the group with highest proportion of households 
with landraces of maize. Th aru community is the oldest community in the study sites. Th ey have 
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maintained some traditional varieties and landraces of rice and wheat for their traditional use. Th at is 
why the communities have highest richness in landraces. 

Interface 

Availability of landraces of wheat and maize in households was not dependent with the interfaces, but 
availability of landraces of rice is dependent with it. Th at was similar to the study of Rana et. al, 1999, 
which also concluded that landraces of rice was specifi c to certain agro-ecological domains. Highest 
proportion of the households cultivating landraces of rice is in corridor. Th e external intervention 
is very less in corridor than in productive landscape. It may be the cause of the maintenance of local 
landraces of rice in the areas.
 

Sources of household income

Th e composition of the household income is found to aff ect the availability of local landraces of rice, 
wheat and maize in western Terai. Th e proportion of the households cultivating at least one local 
landraces of rice was highest in the households with only farm source of income but the proportion 
of households with at least one local landrace of maize was highest in the households with both farm 
and non- farm source of family income.
  

Livestock rearing practice of household 

Th e average landraces of rice and maize cultivated per household was signifi cantly diff erent among 
the households with diff erent system of livestock rearing system. Th e average landraces of rice per 
household was highest in the households with stall feeding. Th at is obvious that for the stall feeding of 
the animals, the additional straw of rice can only be produced by the local varieties which are tall. But 
for case of maize, the average number of the landraces per household was highest in the households 
with combination of stall feeding and grazing.

5.2.2 Agricultural practices affecting availability of local landraces

Some of the agricultural practices of the farmers are favorable for the conservation of the traditional 
landraces, whereas some of them may have adverse eff ect on that. Some of the important cultivation 
practices of the agriculture which aff ect the availability of landraces are as follows:

Availability of Irrigation

Availability of irrigation facility is found to be aff ecting the availability of the landraces of rice but 
not on the availability of wheat and maize. Some of the local landraces of rice may be more drought 
tolerant than the improved one. So, the households without irrigation keep more landraces than the 
households with irrigation, because most of the improved varieties are sensitive to the external inputs 
like irrigation, fertilizers and plant protection. 

Use of Hybrid seed

Use of hybrid seed by the household is not found to signifi cantly aff ect the availability of local 
landraces in rice and wheat. Th at is because most of the landraces of rice in the site carry some 
traditional value and farmer grow those varieties at least in small area. Moreover, most of the hybrid 
varieties require highest level of inputs like irrigation, but the western Terai region also has limited 
availability of irrigation. But, use of hybrid seed is found aff ecting availability of landraces of maize. 
Maize is not the main crop for food in western Terai. So, farmer can take some more risk on the 
varietal selection of maize. Th at is why, when farmers get the high yielding hybrid varieties, they grow 
in large area without hesitation. Th us, using hybrid seed decreases the landraces of maize. 
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Use of chemical fertilizer

For profi table use of chemical fertilizer, crop varieties should be highly responsive to the external use 
of nutrients. Adoption practice of using chemical fertilizers by farmers ultimately aff ects the decision 
of farmers regarding selection of the varieties. Th e behavior of using or not using chemical fertilizer 
in the farm was found to aff ect the availability of landraces of agricultural crops indicating as farmers 
move toward using chemical fertilizer, they immediately replace their local landraces with new high 
fertilizer responsive varieties. 

Seed networks and source of seed

Access to the market and aff ordability of the purchase of seed increases the overall varietal diversity 
of the crops, but the numbers of landraces and local varieties found in the household would decrease 
by that. Th e result indicates that the number of landraces of wheat decreases as the farmers start 
purchasing seed from either agro-vets or market centers. Th e result is not signifi cant in case of rice 
and maize, but again, farmers using seed of their own household have higher number of landraces 
than the others. Th e result is obvious that the entry of new varieties would replace the old varieties in 
the households.
 

5.2.3 Knowledge of farmer affecting landrace richness 

Th e knowledge farmer gain through conservation training, agriculture trainings and visit is also 
supposed to change the varietal portfolio of the crops. An attempt was made to fi nd out the eff ect of 
all these in landrace richness of crops. Further verifi cation is needed for better understanding. 

Conservation training
 
As the farmers take conservation training, that should prepare the farmers for the conservation of the 
local landraces in their fi eld. But, till date, the availability of the local landraces of rice and maize is 
not found to be aff ected by conservation training given to the farmers. Only, availability of landraces 
of wheat is found to be aff ected by conservation training. Many causes for less impact of conservation 
training may be there. One of the important causes may be the content of the conservation 
training, since, only some of the organizations in Nepal have agro-biodiversity component in their 
conservation agenda. Th e other cause may be the practice or mechanisms adopted for conservation 
are not effi  cient and practical in the grass root level of western Terai.

Agricultural training
 
Agricultural training taken by the farmers is found to be not aff ecting the availability of the landraces 
of any crops. Agricultural trainings in Nepal are more focused on the agronomic practices rather than 
planning and selection of the varieties.

Agricultural visits and/tours
 
By participating in exposure visits in diff erent place inside or outside the country, farmers get insight 
on many issues. By seeing what is happening, they believe that they also can do the same. But, 
exposure visit is not found to be aff ecting the availability of local landraces of agricultural crops in the 
households. Th e main reason behind that should be the destination of the visit. Generally, farmers are 
taken in the places where farmers are successful in commercialization of agriculture.
 

Information of agro-biodiversity
 
By getting information on importance of biodiversity and local landraces, farmers are found to 
cultivate landraces, since, availability of information on agro-biodiversity is found to be signifi cantly 
related with the availability of landraces of rice. But, availability of landraces of maize and wheat are 
not found to be related with that. Rice is the main crop in western Terai region of Nepal. So, even 
when some organizations tried to look after the agro-biodiversity component of conservation, more 
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often, emphasis is made only on the rice landraces. Th at may be the cause of positive relationship of 
information on agro-biodiversity and availability of landraces or rice.

5.3. Socio-economic factors affecting agricultural practices

Diff erent agricultural practices aff ecting the genetic diversity of the households are already discussed. 
Moreover, these practices of agriculture are also aff ected or dependent on diff erent socio-economic 
conditions of the households and geographical locations. So, it was worthwhile to see the relationship 
of some socio-economic variables with some agricultural practices which aff ect the genetic diversity 
of the households. Th at would guide us to prepare discriminatory programs and activities according 
to the realities of the society. Th e discussion generated in the study is more generic and needs further 
verifi cation.

5.3.1. Factors affecting availability of Irrigation

Irrigation availability was found to be signifi cantly dependent with income sources of households 
indicating the proportion of the households with only farm sources of income have more irrigation 
facility. Irrigation availability was also diff erent among diff erent caste groups. Th e caste groups 
with highest proportion of households having irrigation facilities were B/C and Chaudhary Th aru. 
Irrigation availability was also signifi cantly dependent with the interface indicating the proportions 
of households with irrigation facilities are higher in productive landscape than in buff er zone and 
corridors.

5.3.2. Factors affecting practice of fertilization

Fertilization includes both uses of FYM/compost and chemical fertilizers. Th e pattern of using 
organic fertilizers was similar across all caste groups of respondents, all categories of education 
and in all interfaces. But higher proportion of respondents participating in groups and more 
taking agricultural trainings uses organic fertilizers than the others. Th e result thus indicate that 
empowerment of the farmers through technical knowledge would improve the soil health. 

Analyzing the use of chemical fertilizers, the result indicate that higher percentage of the farmers with 
highly dependent on agriculture (having only farm source of income) are using chemical fertilizers. 
Th e use of chemical fertilizer was also signifi cantly dependent to caste of household. In general, 
largest percentage of Th aru households are using chemical fertilizers. Among diff erent interfaces, 
highest percentage of the respondents using chemical fertilizers is in corridors. Other fi ndings of 
the study shows that with higher participation in groups, agricultural trainings and exposure visits, 
farmers lean to use more chemical fertilizers. Th e result is very much justifi able because most of the 
trainings and exposures are generally designed for promotion of commercial agriculture in Nepal.

5.3.3. Factors affecting use of pesticide

Behaviour of using chemical pesticide is found to be signifi cantly dependent with dependency 
of household to agriculture, caste, level of education and participation in agricultural training, 
conservation training, group and exposure visits. Th e households with only farm sources of income 
use pesticide more than the others. Likely, household with household head with little education 
(literate but below secondary) use more pesticide than the others. Participation of the household 
personnel in any group or any agricultural or conservation training or any exposure visit also 
make the farmers use more pesticide than the non-participants. Th aru, both Rana and Chaudhary 
community are found using more pesticides than the other ethnicity.
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5.3.4. Factors affecting use of hybrid seed

Use of hybrid seed by the household was found to be statistically dependent with dependency of 
household to agriculture, caste, level of education, interface and participation in agricultural training, 
group and exposure visits. Th e proportion of the households using hybrid seed is more in Th aru 
community. Somewhat literate farmers use more hybrid seed than the others. Th e household highly 
dependent on agriculture are using more hybrid seeds than others. Farmers participated in trainings, 
groups and exposure visits use more hybrid seeds.

5.3.5. Factors affecting agricultural marketing (selling of agricultural 
surplus)

Practice of agricultural marketing (mostly selling of the surplus) was found to be statistically 
dependent with dependency of household to agriculture, caste of household, education level of 
decision maker, interface where the household lies and participation and exposure of the farmers 
in trainings and visits. Th e percentage of the households selling agricultural produce is highest in 
Th aru community. Th e percentage is also more among the educated respondents than the illiterates. 
Higher numbers of households with only agricultural or farm source of income sale their agricultural 
produce than the farmers having non-farm source of income. More numbers of households with one 
of the member participated in groups, trainings or exposure visits sale their agricultural produce. Th e 
result looks rational since majority of the trainings and visits of farmers are organized to contribute in 
the income of the farmers through commercialization of the agriculture.

5.4. Factors affecting knowledge and perception of the farmers

It is well accepted that knowledge is the very important factor aff ecting the genetic richness of the 
household and conservation of landraces. Knowledge and capacity of the community regarding 
conservation, their perception and willingness toward conservation works is always important before 
planning any program in an area. Moreover, knowledge is dynamic, which need continuous search, 
development and dissemination.  Th e persons without knowledge can be made knowledgeable in 
short time. Knowledge changes the attitude and behaviors of the people. One of the main objectives 
of the project in the western Terai is to build the community capacity by disseminating knowledge 
about the agro-biodiversity in particular and biodiversity in general to assist the objective of 
conservation on landscape level.

Th ere are certain socio-economic variables aff ecting level of knowledge and perception of the 
respondents in western Terai. Five important aspects including level of knowledge, interest of farmers 
and perceptions of the farmers are taken to fi nd out the factors aff ecting knowledge. By identifying 
the factors aff ecting knowledge of the farmers would help us to plan the eff ective measures to build 
capacity of the community, change unfavorable perception and build the interest of the farmers on 
conservation.

5.4.1. Information about biodiversity

Th e information on biodiversity is found to be diff erent across diff erent level of education of the 
respondents and level of participation on groups, trainings or exposure visits of the respondents. 
Literate and educated peoples are found with information on biodiversity than the illiterate ones. 
Respondents participating in the exposure visits, conservation training, agricultural trainings and 
groups have better knowledge on biodiversity than the others. Among all these, exposure visit was the 
most effi  cient, because the percentage of the participants with knowledge on biodiversity is highest 
among participants of exposure visit and that is followed by conservation training and agricultural 
training. Th us, the result shows that exposure visit and conservation training are the best activities to 
disseminate knowledge on agro-biodiversity. But orientation of the visit to such objective should be a 
pre-requisite.
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5.4.2. Importance of landraces

Th e perception of the respondents about the importance of the landraces of major crops was 
measured in a fi ve point Likert scale, with 1 for very important and 5 for not important. Th e average 
of the rating shows that the perception regarding importance of landraces is signifi cantly diff erent 
with household categorized by source of income. Th e result shows that the households with only 
farm source of income realized the importance of the landraces than the HHS with both farm and 
non-farm sources of income. Th e result is obvious because, only farmers know the importance of the 
landraces because they realize the need of the local landraces to them. 

Participation in the agricultural training has also signifi cantly changed the perception of the 
respondents regarding the landraces but it was in another way. Th e respondents having participated 
in agricultural trainings have perceived less importance of landraces than the non-participants. Th e 
reason may be the content of the training, generally, the agricultural trainings are given to promote 
the high yielding, commercial farming, that never talk about the landraces.

5.4.3. Interest of farmers to participate in conservation works

Th e interest of the farmers to participate in conservation works is signifi cantly diff erent with 
household categorized by source of income, indicating the households with both farms and non-farm 
sources of income are mostly interested in the conservation works than households with only farm 
sources of income and households without any source of farm income. Interest to participate in the 
conservation activities also diff er signifi cantly by sex and education of the respondents and level of 
participation in groups, trainings or visits. Th e result shows males are signifi cantly more interested for 
conservation works than the females in the community. People with just literate or slightly educated 
were more interested in conservation works than the illiterate people or highly educated people. 
Illiterate people do not have knowledge about the importance of conservation and highly educated 
people may not have enough time to participate. Participation in any group or any agricultural 
training or any conservation training or exposure visit has also signifi cantly increased the interest of 
the people in the conservation works.

5.4.4. Perception about support of peer groups

Support of the peer group in the conservation works is very important for the implementation of 
the conservation program in any region. Th e support of peer group is also aff ected by many socio-
economic variables. Support of the peer groups is signifi cantly diff erent for diff erent ethnicity of the 
respondents. Support was given by the respondents of B/C and Muslim ethnic groups than to the 
Th arus and Dalits. Support of the peers is also signifi cantly diff erent to respondents categorized by 
sources of income. Respondents with both farm and non-farm sources of income have get more easy 
support from the peer groups. Respondents with only off -farm income are mostly opposed by the 
peer groups. Support of peer groups is signifi cantly diff erent by sex and education of the respondents. 
Th us the result indicates that females face more the peers and community members to be involved 
in ABD management. Likely, support for slightly educated people is the easiest than to illiterate and 
highly educated people.

Th e respondents perceive that with participation in any groups, trainings and visits, the support of 
the peer group would be easier. It is obvious that with higher participation, the capacity of the people 
improves. With improved capacity, he can manage the support of all the groups in the community.

5.4.5. Perception about the diffi culties in participation in conservation 
works

Perception of the respondents about the level of diffi  culties in participating in conservation work 
was asked in fi ve point scale with 1 for highly diffi  cult and 5 for not diffi  cult rating. Th e results show 
that the perception of the respondents about the level of diffi  culties is signifi cantly aff ected by the 
sources of the household income of the respondent. Respondents with only off -farm income perceive 
the participation more diffi  cult than the respondents having farm sources. It is reasonable that the 
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respondents not involved in farming activities get more diffi  culties in participation in conservation 
works because there will not be any direct benefi t for them with such works. But, level of diffi  culties 
in participation in conservation works is similar for all ethnic groups, sex, and category with diff erent 
level of education, people of diff erent zone, settlement pattern and people with diff erent level of 
capacity.

5.5. FACTORS AFFECTING DEPENDENCY OF HOUSEHOLDS 
ON FOREST

Th e conservation of forest and other natural resources will always be diffi  cult when the communities 
are highly dependent on it for their livelihood. Conservation works limits the access of the 
community on the resources, which will adversely aff ect the livelihood of the community. On the 
other hand, high dependency of the communities on the resource shows the immediate concern of 
the sustainability of the resources. If those resources cannot be conserved now, that will severely 
aff ect the livelihood of the community in future. To solve the paradox of need of easy access of the 
community on the forest to secure their livelihood in present and to limit the access for sustainability 
of the forests, mechanisms to amalgamate both conservation and sustainable use of forest should 
be implemented. Th ere are many socio-economic, biophysical and knowledge factors aff ecting the 
dependency of the households on the forest of diff erent type and access mechanisms. 

5.5.1. Caste/Ethnicity
  
Dependency of household on community forest and national forest are found to be signifi cantly 
dependent with the caste/ethnicity of the household. Th e results indicate both Rana and Chaudhary 
Th aru households and Dalit households are more dependent on community forest for diff erent 
purposes than the other ethnic groups. But, Chaudhary Th aru households and Muslim households 
are found to be more dependent on the government forests than other ethnic groups. Th e results 
look logical since these are the economically backward ethnic groups and they are the main ethnic 
group who have conserved and used the natural resources as a part of their tradition. Th eir food 
habit also demands highest use of the wild vegetables, fruits and medicinal plants. Th at is why; these 
communities are highly dependent on the forests. But, because of the protection of forest, the area of 
accessible forest is decreasing and that has increased the over-exploitation of the government forest.

5.5.2. Interface
 
Th e interface, where the household lies, also found to be aff ecting the dependency of the household 
on diff erent type of the forest. Dependency of households on community forest is highest in 
corridors whereas dependency on government forest is highest in productive landscape. Dependency 
of households in buff er zone forest is obviously found only in buff er zone. Most of the forests in 
corridors are now given to the community for management. Th at is why; people are dependent on 
community forest in corridors. Likely, there are some forests still managed by the government around 
productive landscape, which are the main sources of forest products for the people around. 

5.5.3. Sources of household income
 
Dependency of household on community forest is also found to be signifi cantly dependent with the 
dependency of the households to agricultural income. Th e households having farm source of income 
are more dependent to the community forest than the households not having farm sources of income. 
Dependency on community forest was highest among the households having both farm and off -farm 
source of income. As households diversify the sources of household income, use of diversity of natural 
resources, which ultimately increases the dependency of the households on nearby forest 
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5.5.4. Total livestock holding

Dependency of households on community forest and governmet forest has increased as total 
livestock holding of the households increased in the household. As higher number of livestock 
demand more area for pasture, more fodders and forages. Th e main source of pasture in the western 
Terai is the forest. Th at will defi nitely increase the pressure to the forest which ultimately increases 
the dependency of the households. But, total livestock holding of the household is not found to be 
aff ecting the dependency of the households in buff er zone forest. Th e result is quite reasonable since 
buff er zone forests are not allowed as pasture. 

5.5.5. Number of NTFP used by households

NTFP are the products from the forest other than the timbers. In forests either protected by 
community or government or any other national park, wild life reserves etc. cutting of timber 
without permission is strictly prohibited, but people can collect many other forest products like wild 
fruits, forages, vegetables etc depending upon the rules and regulations. Th e results shows that the 
dependency of the households to community forest and buff er zone forest increases as the number 
of species of NTFP used by household increases. As forest are the only source of NTFPs, it is obvious 
that the households using higher number of NTFP should be more dependent on the forests. Because 
of easy access and over exploitation to the products, national forests are not so rich NTFP, so, 
dependency on national forest is not related with the number of NTFP used by the households.

5.5.6. Number of fodder species used by households

Dependency of households on community forest and buff er zone forest are also signifi cantly and 
positively related with number of the fodder species used by households. Th e main source of the 
fodder in western Terai region is the forest. Very few numbers of fodders are planted on cultivated 
land areas. In the context, as the numbers of fodder species used by the household increases, they 
have to be more dependent on the forest, either community forest or buff er zone forest because most 
of the national forests in the region are over exploited by the community, so that, fodder resource in 
national forests are very poor. 

5.5.7. Number of forage species used by the households

Dependency of the households in community forest is found to be negatively and signifi cantly related 
with community forest indicating as number of fodder species used by the household increases, 
the dependency of the household on community forest decreases. Th e result is reasonable since the 
main source of the forages in the western Terai region is the cultivated land and its bunds. Forest is 
only the second source of the forage. Moreover, forages can be collected from the national forests 
which are not strictly protected. So, people need not go to the protected forests for collection of the 
forages. Th at is why, as number of species of forage and quantity of the forage used increases that will 
decrease the dependency of the households in community forest. But, dependency of the households 
in national forest found to be increased as they use higher number of the forages. Th e result is 
reasonable since community forest is important source of many wild forage species.

5.5.8. Participation in conservation training

Dependency on buff er zone forest is found to be signifi cantly dependent to the participation of the 
household members in conservation training. Th e households with at least one member participated 
in conservation training are less dependent on the buff er zone forest than the other households. 
Th e result shows the impact of the conservation training that the participants have started to fi nd 
alternate sources of resources to reduce the dependency on nearby forests. 
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6. Summary, Conclusion and Recommendation

6.1. SUMMARY

Th e baseline study of the agro-biodiversity component of “Western Terai Landscape Complex Project 
(WTLCP)” was undertaken to establish benchmark information necessary for evaluating the impact 
of the project. Th e study attempted to establish the socio-economic determinants that infl uence the 
maintenance of biodiversity on-farm. Also, the study explored the drivers and barriers to conservation 
of biodiversity so that the information will be used at the time of project implementation for effi  cient 
implementation and give way forward in prioritizing project activities. 

6.1.1. Context
 
A. Biophysical

 Western terai landscape complex is situated from mid- to far-western terai region of Nepal which is in the 
north western part of the Gangatic plain. Th e complex covers about 7200 km2 of the area in Nepal.

 Th e complex is composed of two distinct topography, Terai or plain in south and Churiya hills in the north.
 About 60% of the total area of the western terai complex was covered with hard wood tropical and sub-

tropical forest.
 Th e climate of the complex ranges from tropical to sub-tropical with maximum temperature up to 46oC and 

minimum temperature 30C. Average rainfall ranges from 1118 to 1840 mm/year in the last decade. 

B. Agro-ecology

 Availability of moisture was limiting factor for crop production in the sites rather than temperature. It was 
mostly due to uneven distribution of rainfall throughout the year. About 65% households in the sites were 
having irrigation facility. Majority of households (76%) using canal irrigation system have access to year 
round irrigation facility. 

 Soil ranges from sandy to loam soil depending on Bari and Khet land. About 90% of the cultivated land was 
Khet land that is dominated by rice based cropping system. 

C. Socio-economic condition of respondent and HH head

 Clustered settlement was dominant in western terai, as 73% of the households lived in clusters, mostly in 
buff er zone and corridor as compared to productive landscape. Th aru were dominant ethnic group with 48% 
of the respondents falling in this category. Among them, 30% were Chaudhary and 18% were Rana. About 
35% of the respondents were from B/C ethnicity.

 Male dominant household heads were prominent in more than 91% of the HHs but the proportion of the 
female headed household was highest in Dalits (17% HHs) followed by B/C households (13%).

 Literacy rate of the study site was signifi cantly lower than the national average. About 68% of the 
respondents cannot read and write at all. 

 About 63% of the households found in the sites were joint family. Joint family is prominent in Th aru 
community throughout the regions. Th e average family size of the study site was 8.0±0.1 persons. Th e 
average family size among ethnic groups was not statistically diff erent in the sites.

 
 Agriculture is the main occupation of the respondents based on both time spent and source of income. 

For about 83% respondents based on time spent and about 84% respondents based on income source were 
engaged in agriculture, which contributed only 37% of the total family income of the respondents by selling 
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cereals like rice and maize. Seasonal laboring in diff erent parts of Nepal and abroad was the main source 
of off -farm income that contributed about 30% of the total income. Th e most common season for seasonal 
workers to migrate was found to be September to November followed by winter season i.e. December to 
February. Mostly those seasonal workers brought new crop varieties from abroad especially from India, thus 
increasing the biodiversity of the area. 

 Majority (about 53%) of the respondents had both farm and off -farm income sources; about 37% of them 
had only off -farm sources and only 11% of them were entirely dependent on farm income. Source of income 
was signifi cantly dependent on ethnicity with diff erent income sources across diff erent ethnic groups. Th ose 
respondents dependent to on-farm income sources are maintaining biodiversity for their subsistence as 
compare to the respondent dependent to off  farm income sources.

 Th e settlements of Masuriya, Gadariya and Belwa were much older than the other VDCs. Th e standard 
errors of the mean age of settlement of these VDCs indicate the mixture of newly migrated and native people 
in these villages. Newly settled sites are comparatively richer in diversity than old settlements, as new comers 
brought some crop varieties with them from their origins. 

 About 61% of the respondents were found to be food self-suffi  cient. Food suffi  ciency was found to be 
signifi cantly dependent with ethnicity of the HH. Th aru ethnic group were found most food self-suffi  cient 
while Dalits were found the least. Th e average food self suffi  ciency months was 9.8±0.2 months. Th e 
diff erences in average food self suffi  ciency months across diff erent ethnic groups, interfaces and VDCs were 
signifi cant indicating there was diff erence in the food self suffi  ciency pattern in diff erent socio-economic and 
bio-physical situations. Average food self suffi  ciency was signifi cantly higher in corridor than in buff er zone 
and productive landscapes. Food self suffi  ciency months is found to be positively and signifi cantly correlated 
with household size and total land holding of the household. Th at means higher the land holding size led 
higher the crop varieties richness and higher food self suffi  ciency.

 Average household income was found to be NRs. 45432.00. Th e diff erence in the average income of the 
households across diff erent ethnicity was statistically not diff erent but that of joint family was signifi cantly 
higher than nucleus family. Per capita income was found to be NRs. 6145.00, which was signifi cantly lower 
than the national average that is signifi cantly diff erent across ethnicity. B/Cs has highest per capita income 
and muslims have the lowest. Th e communities and households having low income are more dependent on 
forest and natural resources for their livelihoods, so they maintained biodiversity through conservation and 
utilization. But it was statistically not diff erent across diff erent type of family, interfaces, VDC and type of 
settlements.

 About 99% of the households have their own land. Average land holding was found 27.3±1.1 Kattha/HH, 
which was signifi cantly higher in Th arus than the others. Average land holding of the joint family was higher 
than that of nucleus family. Th e average parcel size of land was found to be 0.31 ha per household, which was 
signifi cantly higher than the national average. About 40% of the household had either shared or rented the 
land. Sharing the land was commonly seen than the renting. 

 About 96% of the HHs kept livestock mostly cattle, goat/sheep, buff aloes, poultry and other birds as well. 
Households in corridors had more livestock than in buff er zone and productive landscape. But, average 
livestock holding across diff erent ethnic group was statistically not diff erent. Joint families had more 
livestock than nucleus family. Usually, cattle and buff aloes were free for grazing during the day and stall 
feed during night. Th e most important source of the fodder was farmer’s own land and community forests. 
Encroachment to protected areas for fodder was mainly found in productive landscape than in other areas.
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6.1.2. Practice

 About 65% of the HH comprised irrigation facility which was highest in productive landscape. Kulo is the 
main source of irrigation for most of the respondents. But canal are found in buff er zone and productive 
landscape and deep tube well in corridor.

 Although majority of HH had irrigation facility, year round irrigation for them is questionable. Deep tube 
well was found as most dependable source of irrigation in this regard providing year round irrigation in 90% 
cases. 

 About 72% of the HHs applied chemical fertilizer in their fi elds. Greater the dependency of household on 
agriculture means higher the use of chemical fertilizers for production. Use of chemical fertilizers also 
enhanced by more participation in groups, trainings and visits.

 Growing local seeds were prominent in western terai area as about 76% of the HHs grew local seeds and 
only 24% of the HHs grew hybrid seeds. It was signifi cantly dependent with dependency of households to 
agriculture, caste (mostly tharu community), level of education (mostly illiterate farmers) and exposure (both 
more and less exposure) of the farmers. On other hand, about 65% of the HHs grew seeds stored in their own 
condition. 

 About 38% of the farmers do not have surplus production for market. Almost half i.e. 49% of the farmers 
sell their surplus immediately after harvesting. Very few (2%) of households add value to their surplus before 
selling. Practice of marketing is found to be dependent with dependency of the HH to agriculture, ethnicity, 
and education of the decision maker, interface where HH lies and exposure of the farmers. Very few females 
were involved in marketing surplus production (females of only 10% HHs).

 Th e most commonly used fuel for cooking was fuel-wood, used by 84% of the HHs and the source was 
community forests (for 77% HHs). Dependency of the HH on community forest is found to be signifi cantly 
varied with caste, interface where the HH lies, sources of HH income, total livestock holding and number 
of fodder, forage and NTFP species used by HH. Dependency of HHs on national forest is found to be 
signifi cantly also varied with caste and positively related to total livestock holdings.

 Dependency of HHs on the buff er zone forest was found positively and signifi cantly related with number 
of NTFPs and fodder species, but HHs participated in at least one conservation training were found less 
dependent to buff er zone forest than the others. Respondents perceived that they are using less fuel-wood 
and adopted to use of fossil fuels and bio-gas for cooking. 

6.1.3. Genetic resources

A. Abundance, Dominance and Evenness

 Altogether, 52 diff erent varieties of rice including 6 traditional varieties were identifi ed by the farmers. Th e 
richness rice was found highest in buff er zone but the evenness was found highest in productive landscape. 
Th e productivity of rice was found to be statistically not diff erent to the national average.

 Farmers identifi ed 22 varieties of wheat with 3 local varieties. Th e richness of the wheat was highest in 
corridor but evenness was highest in buff er zone. Simpson’s index (1-D) showed that wheat diversity was 
highest in buff er zone. Th e productivity of the wheat was also statistically not diff erent to the national 
average.

 In total 9 varieties of maize were identifi ed in the study. Corridor was found the richest interface for varietal 
richness of maize, but evenness those varieties were similar in all interfaces. But, Simpson’s index (1-D) 
showed that the varietal diversity of maize was highest in buff er zone. Th e productivity of maize was found 
to be signifi cantly lower than the national average.
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 Th ough, fi nger millet is grown in hills, farmers identifi ed one variety of it, but the area and production was 
very low with productivity similar to national average.

 In total 7 species of legumes were grown in the study sites. Species richness was found highest in productive 
landscape and buff er zone whereas the evenness was highest in corridor. Again, Simpson’s index showed 
highest species diversity in buff er zone. Lentil, pigeon pea, chickpea, black gram, gram, soybean and Rajma 
bean were the main legumes grown in the area.

 Mustard, sugarcane and sesame were mainly grown as cash crops in the area. Th e productivity of these crops 
was seen highest in corridor.

 Farmers identifi ed 11 diff erent varieties of potato, in which buff er zone was important interface in terms of 
richness and evenness in varietal diversity of potato. Th erefore, overall varietal diversity of potato was found 
highest in buff er zone.

 Altogether, 41 species of vegetables were cultivated in the study area. Richness of the species was found 
highest in productive landscape and evenness in buff er zone. But, Simpson’s index showed that the overall 
species diversity of the vegetables across diff erent interfaces was similar.

 Altogether 34 species of fruits were found in the study sites, with maximum in buff er zone. But, the 
distribution of the species was most even in the productive landscape. Overall diversity of the fruit species 
is found to be highest in productive landscape. Altogether 12 diff erent varieties of mango were found in the 
study sites. Th e overall varietal diversity of mango was found highest in corridor. Simpson’s index showed 
that overall varietal diversity of mango is highest in buff er zone. In total, 9 varieties of banana were present in 
the study sites. 

 In total, 42 species of fodders were reported from the study. Species richness of the fodders was highest in 
buff er zone. Simpson’s index showed that the overall diversity of the fodder species across diff erent interface 
was similar. A total of 35 forages species were found in the study sites, in which Buff er zone was found 
as highly rich in the species diversity and also in case of evenness. Th us, Simpson’s index also showed the 
overall species diversity of forage species was highest in buff er zone.

 Dominance in the varietal diversity of rice, maize, wheat, potato and banana was found highest in buff er 
zone. But, dominance in species diversity was found to be statistically not related to the interface. Evenness 
in rice and maize varietal diversity was highest in productive landscape, whereas that of wheat, potato 
and banana was highest in buff er zone. But, evenness in the distribution of mango variety was highest in 
corridors. 

 Species diversity of rice was found to be negatively and signifi cantly correlated with number of years of the 
settlement indicating that the recently settled communities have more community richness of rice than the 
older settlements as mostly newly settled households brought varieties from their origin with them to the 
new area. Th e average varietal richness of rice and species richness of vegetables in the community with 
clustered households was signifi cantly higher than the villages with scattered households, as there was more 
sharing, exchange of seeds, and planting materials within the clusters.

 Food self suffi  cient households were growing signifi cantly higher number of rice, wheat, maize and potato 
varieties and more species of fruits than food defi cient HHs. Varietal diversity of main fi eld crops and species 
diversity of important crops (i.e. fruits, vegetables etc.) were statistically not related with family size of HH.

 Richness in agro-biodiversity was found to be statistically not related with the total land holding of the HHs.

 Th e number of the varieties of rice, maize and potato were higher in the HHs with higher dependency on 
agriculture. Likely higher numbers of vegetables and fruit species were found in the HH highly dependent on 
agriculture.

 Th aru community (both Rana and Chaudhary) were growing statistically higher numbers of varieties of rice, 
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maize and potato and more species of vegetables, fruits, forages and fodders than the other ethnic groups. 
 Varietal diversities of rice, wheat and potato were found signifi cantly higher in the HHs with agriculture as 

only source of income. But, the households with diversifi ed income had higher diversity of vegetables, fruits, 
and medicinal plants, use of NTFPs, fodders and forages.

 Farmers having access and capacity to buy seeds from the market, have higher number of rice, wheat and 
potato varieties than the others. 

 More rice and wheat varieties were found in the households with only stall feeding of the livestock. 

 Households using organic manures, cultivated higher number of varieties of rice, wheat, maize and more 
species of fruits, vegetables, fodders and forages. 

 Th e average numbers of varieties of rice, wheat, maize, potato were found to be signifi cantly higher in the 
households having irrigation facility. Use of hybrid seeds increased the richness of varietal diversity of rice, 
maize and potato in short term but that ultimately replace local varieties and lead to loss of unique and 
potential varieties in a locality.

 As farmers use more species of wild fruits, wild vegetables, fodders, forages, NTFPs, medicinal plants etc. the 
dependency of the HH on forest increased.

 Varietal richness of rice, maize and potato and species richness of vegetables, fruits, NTFPs, fodders and 
forages were higher in the HHs involved in farmer groups. Similarly, the HHs with at least one person 
participated in training on agricultural technology had statistically higher species of vegetables, fruits, fodder 
and forages. But participation on conservation training had no signifi cant eff ect on the diversity of crops in 
households. Participation on exposure visits had increased the species richness of fruits, fodder and forages.

 More varieties of wheat and potato and more species of fruits and forages were found in the HHs having 
knowledge on bio-diversity conservation.

B. Factors affecting landraces

 Land holding, livestock holding and dependency on agriculture were found to be signifi cantly and positively 
related with richness of landraces of rice.

 Food self suffi  ciency and livestock holding were found to be positively and signifi cantly related with the 
richness of wheat landraces.

 Food self suffi  ciency of the households and dependency of HHs on forest were found to be positively related 
with the richness of maize landraces.

 Chaudhary-tharu ethnic group had highest proportion of the households growing landraces of rice and 
wheat, but B/C had highest proportion of the households growing maize landraces.

 Th e households growing rice landraces were highest in corridors. No signifi cant diff erence was found in 
wheat and maize landraces.

 More households, who were dependent on farm sources for their income, were maintaining at least one 
landraces of rice in their fi eld than those farmers having off -farm incomes sources.

 Th e average landraces of rice per HH was higher in the households with stall feeding.

 Households without irrigation were growing more landraces of rice than the HHs with irrigation facilities.

 Th ere were no eff ect of using hybrid seeds by HHs on growing landraces of rice, but farmers growing hybrid 
varieties grew less number of maize landraces.
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 Farmers participated in conservation training, agricultural training and exposure visits were found to be not 
aff ecting on the growing of local landraces of crops, as there is no commitments and action plans for the 
participants at the end of the training programmes and also there is no or little monitoring and supervision 
from the organizers about conservation of local landraces and community sensitization.

 Th e HHs having information on biodiversity conservation preserved more landraces of rice than the others 
households.

6.1.4 Knowledge and capacity

 Majority of the respondents (58%) were found to be affi  liated to at least one groups.

 Respondents participated in the exposure visits, conservation training, agricultural trainings and groups had 
better knowledge on biodiversity than the others. Results showed that only about 13% of the respondents 
had participated on trainings related to agriculture. Only about 7% of the respondents received trainings 
related to conservation of biodiversity and only 7% of the total respondents were ever involved in exposure 
visit organized by diff erent organizations.

 In most of the capacity building trainings and visits, participation of female was seen very less in comparison 
to male farmers. 

 Government services were weak in extension and distribution process, as only 10% of the respondents had 
used government extension service. It showed the limited access of the government services to the villages.

 Th e information on conservation of agro-biodiversity was found to be inadequately disseminated. Only 
about 5% HHs received information about agro-biodiversity conservation. 

 Neighbors, groups meetings and radios were found as a major source of the information for the villagers. In 
addition, neighboring farmers was found the most trusted and preferred sources of information in the study 
site. 

 Most of the community members had little knowledge on biodiversity in the project sites. About 40% 
respondents answered that conservation of local landraces and local breeds of animals was important. As 
perceived by them, reasons for conserving local crop genetic resources were their tradition/custom; more 
adaptive nature; better taste; easy cultivation or management; require fewer inputs; resistance to insects 
and diseases; nature of drought tolerance; hardiness; cheapness of the inputs; low risk in cultivation; easy 
availability of inputs etc.

 Th e households having only farm income source realized the importance of the landraces than households 
having both farm and non-farm sources of income.

 More than 68% of the respondents had either ‘very strong’ or ‘strong’ willingness to participate in 
conservation work, whereas about 27% of the respondents were undecided to participate in agro-biodiversity 
conservation related activities. Males are signifi cantly more interested for conservation works than the 
females in the community. About 43% of the respondents perceived that it was easy to participate in 
biodiversity conservation works and other 6% perceived that was very easy. Common diffi  culties faced by 
people to participate in ABD conservation were attitude of common people, time constraints, diffi  cult to 
convince the community, limited resources in conservation works, lack of trainings, labor ineffi  ciency, lack 
of knowledge etc.

 Support of peers.
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6.2. WAY FORWARD
Based on the results, discussion, summary and conclusions some recommendations have been 

presented in diff erent thematic areas. 

 Th e project should focus on programme for large scale awareness on conservation to the farmers, skill 
enhancement trainings, visits and exposures related to conservation considering literacy and capacity of the 
benefi ciaries for better and eff ective implementation of the project.

 Most of the trainings and visits are found with no positive eff ect on behavioral changes to conserve local 
landraces. Th e content of conservation training should be revisited by establishing agro-biodiversity 
conservation as an important component of the conservation framework. Moreover, project should identify 
the resource sites of exposure visit very cautiously so that farmers can see the success stories of conservation 
of genetic resources through use and marketing.

 Project should be cautious while selecting individuals for training/visits and other capacity building 
activities and need to have some kind of commitment on what they are going to do after training to promote 
biodiversity. Project should follow up those people and encourage and support them in fulfi lling their 
commitments.

 As most of the people in the region are illiterate, eff ective ways to communicate the importance of 
agrobiodiversity conservation should be developed. Project should use more farmer friendly materials like 
posters, audio and visuals etc. as communication materials and platform of village level workshops and 
biodiversity fairs to communicate the message of conservation. 

 Farmers get most of the knowledge and skills related to conservation through neighboring farmers. Th ey 
trust the information circulated by other farmers. So, to communicate the knowledge and skills, project 
should try to establish farmer to farmer dissemination of the knowledge.

 Local FM radios are found to be eff ective mechanism of message delivery. It would be very eff ective if the 
project develop radio programme and broadcast from local radios to create awareness.

 Th e project should establish management practices of agro-ecological domains for keystone species; nature 
and distribution followed by farmers of diff erent wealth categories and also understand the landraces/
varietal dynamics within and across domains and the associated reasons. 

 Mostly farmers are facing diff erent agriculture related problems and they are interested to direct and 
immediate returns from any programmes either conservation related or development related. So the 
project should develop strategies to integrate conservation activities with farmers’ livelihood. Project should 
establish mechanisms in community level to provide certain benefi ts to the farmers engaged in conservation 
works. Establishment of Community Biodiversity Fund may serve as the incentive mechanism and sustain 
the conservation in communities. 

 Certain ethnic groups like Th aru were found to keep more local varieties than other people. Project should 
work closely with these people to link conservation and enhancement of those genetic resources with their 
social and cultural values.

 As the study sites are rich in diversity, the project should develop strategy to explore those varieties of 
keystone crops, identify the economic, social and agro-ecological values considering bio-cultural and socio-
economic condition and promote them with both economic incentive based approaches and social value 
based approaches, as appropriate.  

 Temporal and spatial monitoring of genetic diversity for population/landraces across the project interfaces 
based on baseline report is important, that’s why, community/farmers should be capacitated and mobilized 
in through community biodiversity registration and community monitoring systems.
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 Farmers are practicing their own systems of selecting seeds for upcoming seasons. Th us they are maintaining 
their landraces and genetic diversity in on-farm condition over the seasons and generations using their own 
agronomic practices, which should be measured, documented and promoted across the eco-sites over the 
time. To make the practices sustainable and improve the productivity of the landraces, developing skills of 
quality seed production and handling should be an integral part of the project. 

 Th e project needs to empower farmers; local farmers’ institution and CBOs through capacity building 
activities on technical, managerial and administrative aspects for their eff orts and commitments on 
conservation activities for their own benefi ts and for sustaining the conservation programme. 

 None of the CBOs or groups in the sites was found to be representing each and every households of 
the VDC. Since the project is working with the genetic resources which are the common property of 
the community, it is suggested to the project to build some institutional structure representative of all 
households in whole VDC. Th e institution may serve as the owner of the genetic resources on behalf of the 
community.

 As farmer to farmer seed fl ow system and knowledge sharing and education is eff ective in behaviour change 
in the study areas, the project should conduct studies on analyzing social seed systems in relation with 
maintenance and fl ow of genetic resources and information.

 Project need to identify promising landraces of diff erent crops, identify the special characters of the 
landraces through mapping of associated traditional knowledge and try to verify them. Based on the fi ndings, 
project need to device the activities to strengthen the local seed network of these varieties. Community seed 
bank and Community Based Seed Production may be the options to strengthen the local seed network of 
promising local landraces, meanwhile provide incentive from the use of genetic resources.

 Landraces with unique traits need to be conserved and promoted through genetic enhancement programme. 
Landraces with special characters and ample market demand should be identifi ed and the productivity 
of such landraces should be improved through quality seed supply and/or genetic enhancement of the 
landraces through grass-root selection.

 In the context of very limited value addition and marketing of surplus, project need to identify potential 
crops and other genetic resources and provide the skill of adding value to those local species. Species with 
special cultural, religious, social and economic signifi cance should be identifi ed and given priority. Value 
addition should be promoted based on analysis of market demand and supply and value chain.

 Research on economic evaluation and conservation incentives of landraces needs to be studied to infl uence 
policy makers to show the individual and social costs so that government establishes certain incentive 
mechanism in the conservation works. 

 Government line agencies should be involved in each and every project activities in order to convince them, 
integrate it in their activities and take over the project activities by government after completion of project 
cycle. 

 Th e project should focus studies and researches to understand gender role in agro-biodiversity conservation, 
access to, control over and decision making power on benefi ts generated from these resources. Recognizing 
the contribution of women in maintaining the diversity in HHs, capacity building activities of the project 
should target more of women benefi ciaries. Mostly, project should empower women to participate in 
capacity building events, agriculture marketing and social events.

 Dynamics of decision making process in joint families to infl uence on-farm conservation of biodiversity 
should be looked at, since majority of households are in joint family in the region. Having better capacity 
to cope with risk in joint families, this may be an opportunity for the project to capitalize and diversity the 
varietal portfolio of these households as unite of conservation.

 Th e project should orient the migrant workers through diff erent programs in order to realize their important 
role on agro-biodiversity conservation by introducing important diversity from the areas they go to work. 
Th ese people might play important role in seed fl ow and introduction of improved varieties in the area.
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 Th e project should focus on livelihood enhancement programmes based on agriculture and natural 
resource management for equitable inclusion of resource-poor HHs, ethnic minorities, as they have limited 
accessibility on land and water resources. As home-gardening is already found to be eff ective in conservation 
of specifi c genetic resources with support in food and nutritional security of the resource poor farmers, 
promotion of home-gardening may be a very promising option. 

 Encroachment to protected areas for fodders is found in productive landscapes. In order to minimize this 
problem, the project should focus on integration of forage and fodders with other crops that ultimately 
increase household biodiversity. It would be nice to support the fodder nurseries and promote cultivation of 
fodder trees in homestead.

 Th aru and Dalit households were found to be highly dependent to the forest resource for their livelihood, 
hence project have to work with these communities to provide alternatives so that their dependency on the 
forest would decrease over time.

  Farmers with diversifi ed income sources (both farm and off  farm income sources) are found to be very 
supportive and interested in conservation works, and they are getting more support from the peers as well. 
Th us, it would be nice, if project activities are linked with activities involving creating off  farm income 
sources and small enterprises from the list of activities of WTLCP as a whole. 

 Project should orient the farmers about their right on the genetic resources they have conserved and make 
aware about the methods of ensuring these rights. It is suggested to work out or adopt certain mechanism to 
give access to the genetic resources and take benefi ts from them.
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8. Appendices

Appendix 1 Family type of the respondents across ethnicity of the study sites

Castes Types of 
Family Beldandi Shankarpur Gadariya Masuriya Pathariya Belwa Total

B/C
Nucleus 29 (19.7)* 9 (8.9) 3 (2.5) 24 (16.9) 21 (10.8) 28 (14.4) 114 (12.7)
Joint 55 (37.4) 12 (11.9) 6 (5.0) 33 (23.2) 58 (29.9) 34 (17.5) 198 (22)

Dalits Nucleus 5 (3.4) 1 (1.0) 2 (1.7) 6 (4.2) 18 (9.3) 20 (10.3) 52 (5.8)
Joint 10 (6.8) 2 (2.0) 5 (4.1) 22 (15.5) 20 (10.3) 21 (10.8) 80 (8.9)

Rana Tharu
Nucleus            6 (4.1) 16 (15.8) 2 (1.7) 8 (5.6) 14 (7.2) 5 (2.6) 51 (5.7)
Joint 6 (4.1) 50 (49.5) 6 (5.0) 6 (4.2) 38 (19.6) 4 (2.1) 110 (12.2)

Chaudhari 
Tharu

Nucleus            9 (6.1) 7 (6.9) 27 (22.3) 14 (9.9) 13 (6.7) 30 (15.5) 100 (11.1)
Joint 17(11.6) 3 (3.0) 70 (57.9) 24 (16.9) 7 (3.6) 46 (23.7) 167 (18.6)

Muslim
Nucleus - - - 1 (0.7) 1 (0.5) 2 (1.0) 4 (0.4)
Joint - - - 1 (0.5) 3 (1.5) 4 (0.4)

Others
Nucleus 4 (2.7) - - 1 (0.7) 2 (1.0) 1 (0.5) 8 (0.9)
Joint 6 (4.1) 1 (1.0) - 3 (2.1) 1 (0.5) - 11 (1.2)

Total Nucleus 53 (36.1) 33 (32.7) 34 (28.1) 54 (38.0) 69 (35.6) 86(44.3) 329(36.6)
Joint 94 (63.9) 68 (67.3) 87 (71.9) 88 (62.0) 125 (64.4) 108 (55.7) 570 (63.4)

Figure in parenthesis indicates percentage of respective row total

Appendix 2 Occupation of the respondents based on time spent by ethnicity

Castes
Respondent's occupation based on time spent

Total
Agriculture Business Service 

in 
country

Service 
outside 
Nepal

pension study politics

B/C 165 (80.5)* 6 (2.9) 17 (8.3) 7 (3.4) 1 (0.5) 8 (3.9) 1 (0.5) 205 (100)

Dalits 75 (83.3) 6 (6.7) 3 (3.3) 5 (5.6) - 1 (1.1) - 90 (100)

Rana tharu 82 (82.8) 1 (1) 9 (9.1) 3 (3) - 4 (4) - 99 (100)

Chaudhari tharu 137 (87.8) 5 (3.2) 6 (3.8) 2 (1.3) - 6 (3.8) - 156 (100)

Muslim 4 (66.7) - - - - 2 (33.3) - 6 (100)

Others 6 (66.7) 2 (22.2) 1 (11.1) - - - - 9 (100)

Total 469 (83.00) 20 (3.5) 36 (6.4) 17 (3) 1 (0.2) 21 (3.7) 1 (0.2) 565 (100)
* Figure in parenthesis indicates percentage of respective row total

Appendix 3 Occupation of the respondents based on income by ethnicity

 Castes

Respondent's occupation based on income

Total
Agriculture Business Service in 

country

Service 
outside 
Nepal

Pension Study

B/C 166 (85.1)* 6 (3.1) 12 (6.2) 8 (4.1) 1 (0.5) 2 (1) 195 (100)
Dalits 69 (78.4) 7 (8) 4 (4.5) 8 (9.1) 88 (100)
Rana tharu 88 (89.8) 1 (1) 6 (6.1) 2 (2) - 1 (1) 98 (100)
Chaudhari tharu 136 (88.3) 6 (3.9) 11 (7.1) 1 (0.6) - - 154 (100)
Muslim 4 (66.7) 1 (16.7) - - - 1 (16.7) 6 (100)
Others 6 (66.7) 1 (11.1) 1 (11.1) 1 (11.1) - - 9 (100)
                                     
Total 469 (85.3) 22 (4) 34 (6.2) 20 (3.6) 1 (0.2) 4 (0.7) 550 (100)

* Figure in parenthesis indicates percentage of respective row total
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Appendix 4 Migration pattern of the workers in VDCs

Season of work
Village Development Committee

Total
Beldandi Shankarpur Gadariya Masuriya Pathariya Belwa

Jestha-Ashadh-Shrawan 8 (15.4)* 2 (10) 4 (8.7) 1 (2.2) 6 (10) 4 (6.9) 25 (8.9)

Bhadra-Ashoj-Kartik 11 (21.2) 5 (25) 15 (32.6) 17 (37) 22 (36.7) 29 (50) 99 (35.1)

Mangsir-Poush-Magh 12 (23.1) 7 (35) 20 (43.5) 17 (37) 15 (25) 15 (25.9) 86 (30.5)

Falgun-Chaitra-Baishakh 5 (9.6) 5 (25) 1 (2.2) 4 (8.7) 12 (20) 2 (3.4) 29 (10.3)
Jestha-Ashar-Shrawan-
Bhadra-Ashoj-Kartik 7 (13.5) 1 (5) 6 (13) 7 (15.2) 5 (8.3) 8 (13.8) 34 (12.1)
Jestha/Ashar/Srawan-
Mangsir/Paush/Magh

3 (2.6) - - - - - 3 (2.6)

Mangsir-Poush-Magh- 
Falgun-Chaitra-Baishakh 2 (1.3) - - - - - 2 (1.3)

All year round 4 (1.4) - - - - - 4 (1.4)

                                              
Total 52 (100) 20 (100) 46 (100) 46 (100) 60(100) 58 (100) 282 (100)

* Figure in parenthesis indicates percentage of respective column total

Appendix 5 Average food deficit months of VDC by ethnicity

VDC
Caste of Household head

      Total B/C Dalits Rana Tharu Chaudhari Tharu Muslim Others
Beldandi

5.85±0.54(27) 5.09±0.53(11) 6±0.98(8) 6.88±0.85(8) . 7.33±1.76(3) 5.95±0.34(57)

Shankarpur
7.14±1.28(7) 5.33±1.20(3) 5.81±0.57(16) 6.83±0.60(6) . . 6.25±0.43(32)

Gadariya
5.40±1.47(5) 3±3(2) 7±1(2) 6.48±0.52(25) . . 6.15±0.47(34)

Masuriya
6.50±0.84(12) 6.86±0.69(14) 7.75±0.85(4) 6.56±0.87(9) . . 6.77±0.41(39)

Pathariya
6±50(27) 5±0.63(21) 3.5±0.66(16) 3.29±0.68(7) 5±3(2) 6(1) 4.89±0.32(74)

Belwa
6.69±0.40(26) 4.35±0.46(39) 3±0.41(4) 4.67±0.64(27) 5.33±1067(3) 2(1) 5±0.29(100)

Total 6.24±0.26(104) 4.98±0.30(90) 5.08±0.38(50) 5.68±0.32(82) 5.2±1.32(5) 6±1.41(5) 5.58±0.15(336)
* Figure in parenthesis indicates number of HH

Appendix 6 Supplementation of food deficit during deficiency by VDC

Source of 
money

VDC
Beldandi Shankarpur Gadariya Masuriya Pathariya Belwa Total

Purchase from cash 42(43.2)* 24(43.6) 27(38.5) 35(49.2) 65(45.7) 84(49.1) 277(45.7)

Purchase from loan 17(17.5) 8(14.5) 15(21.4) 14(19.7) 25(17.6) 24(14) 103(16.9)

Food borrowed 
from neighbors

15(15.4) 10(18.1) 10(14.2) 9(12.6) 16(11.2) 16(9.3) 76(12.5)

From wage laboring 23(23.7) 13(23.6) 18(25.7) 13(18.3) 36(25.3) 47(27.4) 150(24.7)

Total 97(100) 55(100) 70(100) 71(100) 142(100) 171(100) 606(100)
* Figure in parenthesis indicates percentage of respective column total
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Appendix 7 Source of cash income (NRs) across VDC

Source of Income 
(Rs/year)

Village Development Committee
Beldandi Shankarpur Gadariya Masuriya Pathariya Belwa Total

Cereal 4319 (11.3)* 20106 (52.2) 18104 (38.1) 11312 (19.16) 8679 (17.8) 4096 (11.7) 9938 (22.4)

Vegetable and spices 778 (2.03) 1035 (2.6) 1382 (2.9) 767 (1.2) 2173 (4.4) 229 (0.6) 1068 (2.4)

Fruits 1299 (3.4) 268 (0.6) 347 (0.7) 97 (0.16) 254 (0.5) 134 (6.3) 388 (0.8)

Live animal trade 2748 (7.1) 2549 (6.6) 3055 (6.4) 3392 (5.7) 2120 (4.3) 1716 (4.9) 2510 (5.6)

Livestock products 442 (1.1) 815 (2.1) 256 (0.5) 659 (1.1) 532 (1.09) 425 (1.2) 509 (1.14)
Cash crops like tori/ 
sugarcane/jute 1810 (4.7) 708 (1.8) 184 (0.3) 670 (1.1) 340 (0.6) 32 (0.09) 586 (1.32)

Petty business 3121 (8.1) 1151 (2.9) 7397 (15.5) 7006 (11.8) 2460 (5.05) 2223 (6.3) 3750 (0.4)

Pension 1189 (3.1) 12 (0.03) 50 (0.1) 36 (0.06) 355 (0.7) 199 (0.5) 327 (0.7)

Service in NEPAL 5561 (14.5) 4443 (11.5) 3084 (6.4) 10653 (18) 8507 (14.4) 4585 (13.3) 6339 (14.2)

Service OUTSIDE Nepal 12809 (33.5) 4413 (11.4) 7307 (15.3) 16076 (27.2) 18876 (38.7) 14495 (41.5) 13325 (30.0)

WAGE labor 3829 (10.0) 2486 (6.4) 4796 (10) 5473 (9.2) 3258 (6.6) 5410 (15.5) 4286 (9.6)

Forest product and NTFP 20 (0.05) 0 (0) 8 (0.01) 694 (1.1) 102 (0.2) 168 (0.4) 173 (0.3)

FISH 95 (0.2) 10 (0.02) 555 (1.1) 0 (0) 0 (0) 0 (0) 91 (0.2)
Other business 
or sources 159 (0.4) 492 (1.2) 989 (2.08) 2201 (3.7) 1042 (2.1) 1162 (3.3) 1039 (2.3)

Total income 38180 (100) 38489 (100) 47514 (100) 59038 (100) 48698 (100) 34875 (100) 44330(100)
* Figure in parenthesis indicates percentage of respective column total

Appendix  8 Average parcels size across VDC in the study sites

VDC Irrigated-khet Rain fed-khet Bari Home
Garden Ponds Orchard Total

Beldandi 25.7±2.6 (115)* 17.9±2(59) 5.0±0.8 (41) 3.4±0.3 
(135) 2.3±0.7 (6) 2.0±0.5 (7) 31.8±2.6(148)

Shankarpur 35.2±4.1 (60) 36.5±7 (48) 9.3±2.7 (37) 3.0±0.3 (94) 1.8±1.4 (4) 2.8±1 (8) 44.8±4.6(101)
Gadariya 32.3±4.3 (81) 21.4±2.8 (59) 4.1±0.7(52) 2.4±0.2 (110) 2.6±2.2(9) 1.9±0.6 (7) 37±3.6(119)
Masuriya 22.8±3(73) 21.2±2.3(76) 3.4±1.1(37) 2.3±0.2(133) 0.2±0.1(3) 1.5±0.5(3) 26±2.5(143)
Pathariya 21.0±1.8(148) 18.0±3(32) 2.4±0.3(59) 1.9±0.1(188) 0.8±0.7(2) 3.5±2.5(2) 21.4±1.7(195)
Belwa 15.8±3.3(23) 14.4±1.3(158) 2.9±0.5(47) 1.3±0.1(181) 1.6±0.8(3) 1.9±0.7(4) 15.6±1.2(194)
Total 25.6±1.3(500) 19.8±1.2(432) 4.3±0.5(273) 2.3±0.1(841) 1.9±0.8(27) 2.2±0.3(31) 27.3±1.1(900)

* Figure in parenthesis indicates number of HH

Appendix 9 Average land holding (kattha) by land type across ethnicity

Caste Khet Bari Homegarden Ponds Orchard Total
B/C 23.7±1.5 4.2±0.6 2.5±0.1 1.9±0.8 2.1±0.4 26±1.5

Dalits 11.9±1.6 2.4±0.3 1.5±0.1 . . 12.4±1.6

Rana Tharu 35.7±3.2 7.3±1.8 2.6±0.2 1.8±1.1 2.8±0.9 38.4±3.4
Chaudhari 
Tharu 29.8±2.1 3.0±0.3 2.2±0.1 1.9±1.2 1.8±0.5 30.1±2

Muslim 7.7±2 . 1.6±0.4 . . 8.1±2.1

Others 22.9±3.4 5.7±2.9 2.9±0.6 . . 25.4±3.8
Total 25.8±1 4.3±0.5 2.3±0.1 1.9±0.8 2.2±0.3 27.3±1.1
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Appendix 9 Land tenure rent-in/out and share-in/out across VDCs

VDC Rent-in khet Rent-in Bari Rent-out khet Share-in khet Share-in Bari Share-out Khet Share-out Bari

Beldandi 16.3±3.6 (12)* 20 (1) 17.6±4 (5) 21.2±3 (26) 13.7±8.6 (3) 25.1±4.7 (16) 13.3±9 (4)

Shankarpur 10.3±1.8 (7) . 32.5±27.5 (2) 17.1±2.1 (21) . 27.7±7.6 (9) .

Gadariya 13.0±2.9 (13) 5.3±4.8(2) . 16.9±2.3(27) 25.3±5.3(3) 20.9±5.6(8) .

Masuriya 12.0±2.2(7) 6.5±3.5(2) 26.0±4.9(26) 25.7±7.2(3) 49.2±8.1(13) 17(1)

Pathariya 8.0±3.7(7) . 4 (1) 25.1±3.4(30) 26.6±8.6(5) 23.1±2.8(37) 14(1)

Belwa 5.8±1.3(4) . . 15.9±2.4(46) 17.4±7.1(5) 12.6±1.7(21) 1.5(1)

Total           12.0±1.3(50) 10.2±5.6(3) 17.0±5.5(10) 20.0±1.3(176) 21.8±3.4(19) 24.8±2(104) 12.2±5.1(7)
* Figure in parenthesis indicates number of HH

Appendix 10 Animal holdings by VDC

VDC Cattle Buffalo Sheep/goat Poultry/pigeon/duck Others

Beldandi 4.3±0.2 (128)* 3.2±0.2(85) 5.0±0.4(93) 16.8±5.6(56) 4±1.1(24)

Shankarpur 3.9±0.5(76) 3.1±0.2(58) 5.3±0.7(66) 8.4±0.9(71) 20.3±17.9(56)

Gadariya 4.4±0.3(94) 2.9±0.4(58) 6.5±0.7(72) 12.6±1(113) 10.8±3.9(82)

Masuriya 4.1±0.2(129) 2.3±0.2(44) 7.1±1.1(76) 14.6±3.9(111) 18.6±10.3(36)

Pathariya 3.2±0.2(117) 2.3±0.1(99) 4.0±0.3(134) 9.7±0.7(146) 13.1±11.1(36)

Belwa 3.7±0.2(120) 3.5±0.3(61) 5.7±0.4(131) 6.3±0.5(110) 62.5±39.3(12)

Total 3.9±0.1(664) 2.8±0.1(405) 5.4±0.2(572) 11.0±0.9(607) 16.3±5.2(246)
* Figure in parenthesis indicates number of HH

Appendix 11 Average herd size of different animals by ethnicity

Caste Cattle Buffalo
Sheep
/goat

Poultry/
pigeon/duck

Others

B/C 4.0±0.2(238)* 2.8±0.1(178) 5.7±0.4(247) 12.4±2.6(163) 11.6±7.5(20)

Dalits 3.6±0.2(105) 2.6±0.3(38) 3.8±0.4(77) 7.0±1(97) 1.7±0.3(7)
Rana Tharu 3.9±0.3(110) 3.1±0.2(73) 4.8±0.4(91) 10.1±0.9(128) 18.8±12.9(83)
Chaudhari Tharu 4.0±0.2(191) 3.1±0.3(100) 6.2±0.5(143) 11.1±0.6(207) 16.2±5(136)

Muslim 3.3±1.3(4) 1.0±0(2) 12.7±9.7(3) 4.0±1(3) .

Others 4.8±0.9(16) 2.2±0.4(14) 4.1±0.8(11) 42.6±35.9(9) .

Total  3.9±0.1(664) 2.8±0.1(405) 5.4±0.2(572) 11.0±0.9(607) 16.3±5.2(246)

* Figure in parenthesis indicates number of HH

Appendix 12 Irrigation management system and types by VDC

Types Beldandi Shankarpur Gadariya Masuriya Pathariya Belwa Total

Canal
Private 2 (3.2)* 3(75) 2 (50) - 2 (4.4) - 9 (7.6)
CM 4 (6.3) - 2 (50) 1(100) 15 (33.3) 1 (100) 23 (19.5)

GM 57 (90.5) 1 (25) - - 28 (62.2) - 86 (72.9)

Total 63 (100) 4 (100) 4 (100) 1 (100) 45 (100) 1 (100) 118 (100)

Kulo

Private 2 (9.1) 2 (22.2) 2 (4.9) 2 (10.5) 1 (0.9) 1(8.3) 10 (4.8)

CM 3 (33.3) 34 (82.9) 16 (84.2) 74 (69.2) 11(91.7) 138(65.7)

GM 20 (90.9) 4 (44.4) 5 (12.2) 1 (5.3) 32 (29.9) 62(29.5)

Total 22 (100) 9 (100) 41(100) 19 (100) 107 (100) 12(100) 210(100)

Deep tube well

Private 35 (89.7) 54 (96.4) 28 (87.5) 43 (87.8) 16 (94.1) 3 (37.5) 179 (89.1)

CM - 2 (3.6) 4 (12.5) 4 (8.2) 1 (5.9) 5 (62.5) 16 (8)
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Types Beldandi Shankarpur Gadariya Masuriya Pathariya Belwa Total

Canal

GM 4 (10.3) - - 2 (4.1) - - 6 (3)

Total 39 (100) 56 (100) 32 (100) 49 (100) 17 (100) 8 (100) 201 (100)

Shallow tube well

Private 4(66.7) 14 (100) 25 (92.6) 13 (81.3) - 5 (83.3) 61 (88.4)

CM 1(16.7) - 2 (7.4) 3 (18.8) - 1 (16.7) 7 (10.1)

GM 1(16.7) - - - - 1 (1.4)

Total 6(100) 14 (100) 27 (100) 16 (100) - 6 (100) 69 (100)

Hand pump

Private 4(100) 1 (100) 1 (100) 4 (100) - 3 (100) 13 (100)
* Figure in parenthesis indicates percentage of respective column total, C

CM= Community managed, GM= Government managed

Appendix 13 Year round Irrigation availability by source of irrigation across VDC

Types
                             Village Development Committee

Total
Beldandi Shankarpur Gadariya Masuriya Pathariya Belwa

Canal

All year round 57 (93.4)* 4 (100) 1 (25) - 24 (54.5) 1 (100) 87 (75.7)

Monsoon and winter 3 (4.9) - - 1 (100) 1 (2.3) - 5 (4.3)

Monsoon only 1 (1.6) - 3 (75) - 19 (43.2) - 23 (20)

Total 61 (100) 4 (100) 4 (100) 1 (100) 44 (100) 1 (100) 115 (100)

Kulo

All year round 14 (73.7) 2 (25) 11 (29.7) 8 (42.1) 16 (15.4) 4 (33.3) 55 (27.6)

Monsoon and winter 5 (26.3) 6 (75) 2 (5.4) 3 (15.8) 6 (5.8) 1 (8.3) 23 (11.6)

Monsoon only - - 24 (64.9) 8 (42.1) 82 (78.8) 7 (58.3) 121 (60.8)

Total 19 (100) 8 (100) 37 (100) 19 (100) 104 (100) 12 (100) 199 (100)

Deep tube well

All year round 37 (92.5) 47 (87) 25 (83.3) 47 (100) 15 (83.3) 7 (87.5) 178 (90.4)

Monsoon and winter 3 (7.5) 7 (13) 3 (100) - 2 (11.1) - 15 (7.6)

Monsoon only - - 2 (6.7) - 1 (5.6) 1 (12.5) 4 (2)

Total 40 (100) 54 (100) 30 (100) 47 (100) 18 (100) 8 (100) 197 (100)

Shallow tube well

All year round 5 (71.4) 14 (100) 23 (92) 12 (80) - 4 (66.7) 58 (86.6)

Monsoon and winter 1 (14.3) - - 1 (6.7) - - 2 (3)

Monsoon only 1 (14.3) - 2 (8) 2 (13.3) - 2 (33.3) 7 (10.4)

Total 7 (100) 14 (100) 25 (100) 15 (100) - 6 (100) 67 (100)

Hand pump

All year round 1 (25) 1 (100) 1 (100) 4 (100) - - 7 (53.8)

Monsoon and winter 2 (50) - - - - - 2 (15.4)

Monsoon only 1 (25) - - - - 3 (100) 4 (30.8)

Total 4 (100) 1 (100) 1 (100) 4 (100) - 3 (100) 13 (100)
* Fi gure in parenthesis indicates percentage of respective column total
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Appendix 14 Seed of different crops and its sources in the sites

Crops 
Purchase 
from shops

Hat-bazar Own Neighbors Others Total

Local rice 3 (1.2)* 2 (0.8) 223 (92.5) 11 (4.6) 2 (0.8) 241 (100)

Improved rice 16 (2.4) 13 (2.0) 596 (90.3) 31 (4.7) 4 (0.6) 660 (100)

Local  wheat 9 (2.8) 2 (0.6) 301 (92.9) 12 (3.7) - 324 (100)

Improved  wheat 18 (5.5) 13 (4.0) 278 (85.0) 13 (4.0) 5 (1.5) 327 (100)

Local  maize 23 (8.5) 8 (2.9) 224 (82.4) 14 (5.1) 3 (1.1) 272 (100)

Improved  maize 31 (15.0) 16 (7.7) 145 (70.0) 9 (4.3) 6 (2.9) 207 (100)

Lentil 3 (0.6) 5 (1.0) 464 (96.1) 10 (2.1) 1 (0.2) 483 (100)

Pigeon pea 1 (7.1) 1 (7.1) 12 (85.7) - - 14 (100)
Local  potato 116 (24.3) 133 (27.8) 220 (46.0) 7 (1.5) 2 (0.4) 478 (100)
Improved  potato 133 (39.3) 158 (46.7) 43 (12.7) 4 (1.2) - 338 (100)

Root  crops 317 (53.0) 148 (24.7) 119 (19.9) 11 (1.8) 3 (0.5) 598 (100)

Cucurbits 248 (44.1) 68 (12.1) 232 (41.3) 12 (2.1) 2 (0.4) 562 (100)

Other  vegetables 60 (42.0) 24 (16.8) 52 (36.4) 6 (4.2) 1 (0.7) 143 (100)
* Number below the frequency indicates percentage of respective row total

Appendix 15 Total number of respondents selling their produce without values addition 

Crop types Buffer zone Corridor Productive land Total

Field crops

Rice 78 (30.47) 115 (33.53) 115 (26.93) 308 (30.02)

Wheat 33 (12.89) 109 (31.78) 103 (24.12) 245 (23.88)

Lentil 58 (22.66) 33 (9.62) 65 (15.22) 156 (15.20)

Mustard 13 (5.08) 41 (11.95) 43 (10.07) 97 (9.45)

Maize 27 (10.55) 22 (6.41) 21 (4.92) 70 (6.82)

Sugarcane 26 (10.16) 9 (2.62) 2 (0.47) 37 (3.61)

Vegetables

Bottle gourd 3 (1.17) 2 (0.58) 18 (4.22) 23 (2.24)

Bitter gourd 1 (0.39) 1 (0.29) 17 (3.98) 19 (1.85)

Bhindi 4 (1.56) 2 (0.58) 10 (2.34) 16 (1.56)

Cucumber 1 (0.39) 2 (0.58) 11 (2.58) 14 (1.36)

Pumpkin 2 (0.78) 1 (0.29) 9 (2.11) 12 (1.17)

Fruits

mango 5 (1.95) 3 (0.87) 9 (2.11) 17 (1.66)

Banana 5 (1.95) 3 (0.87) 4 (0.94) 12 (1.17)

 Total 256 (100) 343 (100) 427 (100) 1026 (100)

* Figure in parenthesis indicates percentage of respective column total
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Appendix 16 Varieties of rice found in the study site

Variety
Buffer zone Corridor Productive land Total

N
Area 
(Kattha)

Prodn 
(kg)

Yield  (kg/
Kattha)

N Area 
Prodn
(kg)

Yield  (kg/
kattha)

N
Area 
(Kattha)

Prodn
(kg)

Yield  (kg/
kattha)

N
Area 
(Kattha)

Prodn
(kg)

Improved Varieties              
China-20 102 1102 62850 57 55 552 42630 77.2 16 80.5 5050 62.7 173 1734.6 11053

Sarju 99 1450 146755.2 101.2 188 3767.5 268201 71.2 154 2884.7 255690 88.6 441 8102.7 67064

Bikashe 21 189 12850 68 3 99 2660 26.9 8 183 12220 66.8 32 471 27730

Kancho Mansuli 43 414.5 28335 68.4 9 95 7280 76.6 25 285 23700 83.2 77 794.5 59315

Laxmi 8 90 3275 36.4 1 12 1500 125 - - - - 9 102 4775

Aaijan 11 108 6330 58.6 12 150 13540 90.3 6 36 2705 75.1 29 294 22575

Khajura 13 127 9050 71.3 - - - - - - - - 13 127 9050

Barse 6 21.72 2433 112 5 26.5 1650 62.3 7 28 2130 76.1 18 76.2 6213

Mala 23 246.5 21275 86.3 1 3 210 70 18 136.8 9690 70.8 42 386.3 31175

Sabitri 26 251 26987 107.5 22 306.5 19040 62.1 28 286.5 22473 78.4 76 844 68500

Panta-4 19 204 19297 94.6 3 57 6600 115.8 - - - - 22 261 25897

8423 5 129 9450 73.3 1 10 350 35 1 6 600 100 7 145 10400

Radha 6 55.5 6025 108.6 4 37 2840 76.8 8 82.8 8500 102.7 18 175.3 17365

Taichung 1 7 . - - - - - - - - - 1 7 .

Saket 1 16 820 51.3 - - - - - - - - 1 16 820

Jhapa mansuli 3 59 13100 222 3 26 1900 73.1 2 7 700 100 8 92 15700

Radha-4 67 592.5 53889 91 12 160 11110 69.4 4 37 3200 86.5 83 789.5 68199

Rampur mansili 4 52 2405 46.3 1 30 2000 15.2 1 3 140 46.7 6 85 4545

Jaya 1 10 700 70 9 132 10320 78.2 1 10 1200 120 11 152 12220

Chiure dhan 1 1 150 150 - - - - - - - - 1 1 150

BG 1442 3 14 730 52.1 - - - - - - - - 3 14 730

Janaki 42 518 37697 72.8 1 8 700 87.5 - - - - 43 526 38397

Mangsire 3 41 3020 73.7 - - - - - - - - 3 41 3020

Sayana 1 2 200 100 - - - - - - - - 1 2 200

OR-367 2 14 2375 169.6 - - - - - - - - 2 14 2375

Prasad 1 1.5 4000 2666.7 - - - - - - - - 1 1.5 4000

Bhale mansuli - - - - 1 4 280 70 4 20 - - 5 24 1400

Local Rice 1 25 1750 70 1 16 700 43.8 1 2 1120 560 3 43 2450

PR-13 - - - - 3 40 3100 77.5 0 - 6600 - 3 40 3100

Chaubis - - - - 1 2 100 50 0 - - - 1 2 100

Aawa mansuli 6 56 3800 67.9 70 933.5 74625 79.9 81 1025.5 - - 157 2015 17079

RR-22 - - - - 7 50 5540 110.8 91 1078.5 - - 98 1128.5 10855

IR-8 - - - - - - - - 4 20 103010 5150.5 4 20 1340

Tulsi-92 - - - - - - - - 1 3 1340 446.7 1 3 200

Rambilas 1 2 50 25 1 8 420 52.5 30 351.5 200 0.6 32 361.5 32480

Makwanpur 2 47 4300 91.5 2 24 3500 145.8 6 93 32010 344.2 10 164 15440

Govinda - - - - 1 3 150 50 6 83.5 7640 91.5 7 86.5 10350

Thapachini - - - - - - - - 1 5 10200 2040 1 5 100

Sugandha 2001 - - - - 1 0.2 50 250 - - 100 - 1 0.3 50

Hajari - - - - - - - - 3 15 - - 3 15 1340

Bindeswari 10 75.5 5671 75.1 - - - - - - - - 10 75.5 5671

Pusa 5 88 6320 71.8 - - - - - - - - 5 88 6320

 Durga 1 12 900 75 - - - - - - - - 1 12 900

Radha-17 1 8 - - - - - - - - - - 1 8 .

Panchi-9 1 10 1000 100 - - - - - - - - 1 10 1000

5000 3 8 600 75 - - - - - - - - 3 8 600

Landraces Varieties
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Variety Buffer zone Corridor Productive land Total

N
Area 
(Kattha)

Prodn 
(kg)

Yield  (kg/
Kattha)

N Area 
Prodn
(kg)

Yield  (kg/
kattha)

N
Area 
(Kattha)

Prodn
(kg)

Yield  (kg/
kattha)

N
Area 
(Kattha)

Prodn
(kg)

Yield

Nimoe 3 33 730 22.1 4 49 3480 71 - - - - 7 82 4210 51.3

Basmati 2 13 1400 107.7 3 16 2060 128.8 4 12 980 81.7 9 41 4440 108.3

Anadi 9 31.1 1774 57 39 86.1 3328 38.7 73 99.9 6760 67.7 121 217.1 11862 54.7

Manoj - - - - 1 9 1600 177.8 4 53 . - 5 62 8200 132.3

Suvibhari (Kalo) 1 8 1400 175 2 22 560 25.5 - - 92370 - 3 30 1960 65.3

Jhinuwa 1 12 800 66.7 - - - - 2 8 1340 167.5 3 20 1310 65.5

Total - 6144.82 504493.2 5888.3 - 6734.3 492024 2584.4 - 6936 612178 10107.9 - 19815.8 1608695 6700.3

Appendix 17 Varieties of wheat found in the study site

Variety
(Wheat)

Buffer zone Corridor Productive land Total

N

Area Production Yield

N

Area Production Yield

N

Area Production Yield

N

Area Production Yield

(Kattha) (Kg)
(kg /
kattha)

(Kattha) (Kg)
(kg
/kattha)

(Kattha) (Kg)
(kg
/kattha)

(Kattha) (Kg)
(kg
/kattha)

Landraces varieties

 local wheat 126 1110.5 50714 45.7 121 2126 198462 93.3 130 2248.5 139150 61.9 377 5485 388326 70.8

Dhaniya 8 86.5 5031 58.2 7 112 7620 68 - - - - 15 198.5 12651 63.7

Jire 6 105 5560 53 - - - - - - - - 6 105 5560 53

Improved varieties

Rato 45 647.5 34003 51.7 21 409 28450 69.6 10 126.75 7750 61.1 76 1183.25 70203 59.3

Annonymous 20 162.5 15340 94.4 20 321 22215 69.2 21 195 15250 78.2 61 678.5 52805 77.8

243 5 157 11450 72.9 3 27 2300 85.2 - - - - 8 184 13750 74.7

 Seto 26 215 10141.4 47.2 36 515 33451 65 26 450 29350 65.2 88 1180 72942.4 61.8

UP262 1 5 600 120 2 82 7500 91.5 - - - - 3 87 8100 93.1

Pusa45 1 15 1300 86.7 - - - - - - - 1 15 1300 86.7

RR 21 1 10 700 70 2 30 3000 100 - - - - 3 40 3700 92.5

Arun 1 15 2000 133.3 - - - - - - - - 1 15 2000 133.3

 Bhrikuti 7 55 4500 81.8 2 24 1000 41.7 1 56 5500 98.2 10 135 11000 81.5

Some kalyan - - - - 2 40 3700 92.5 - - - - 2 40 3700 92.5

373 - - - - 1 50 5000 100 - - - - 1 50 5000 100

Kundun - - - - 3 90 8300 92.2 - - - - 3 90 8300 92.2

54 - - - - 1 8 500 62.5 - - - - 1 8 500 62.5

343 - - - - 1 10 400 40 1 40 3500 87.5 2 50 3900 78

B.L 1073 - - - - -. -. - 1 15 450 30 1 15 450 30

B.L 1473 - - - - 1 15 1500 100 - - - - 1 15 1500 100

N.L.297 - - - - 1 10 100 10 1 15 1000 66.7 2 25 1100 44

B.L.1022 - - - - 1 10 100 10 - - - 1 10 100 10

Gautam 1 4 200 50 - - - - 2 16 1600 100 3 20 1800 90

Total 2588 141539.4 964.8 3879 323598 1190.6 3162.25 203550 648.8 9629.25 668687.4 1647.5
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Appendix 18 Varieties of Maize found in the study site

Variety
Maize

Buffer zone Corridor Productive land
Total

N
Area 
(Kattha)

Production 
(kg)

Yield  
(kg /
Kattha)

N
Area 
(Kattha)

Production 
(kg)

Yield  
(kg /
kattha)

N
Area 
(Kattha)

Production 
(kg)

Yield  
(kg /
kattha)

N
Area 
(Kattha)

Production 
(kg)

Yield

Unknown 109 349.17 12920 37.0 94 817.65 16368 20.0 112 298.65 10895.5 36.4 315 1465.47 40183.5 27.4

Local 35 174.62 4290 24.5 21 146 5160 35.3 29 74.6 2545 34.1 85 395.22 11995 30.3

Rato makai 5 14 125 8.9 8 39.5 715 18.1 1 0.5 50 100 14 54 890 16.4

Hybrid 8 21.5 660 30.6 9 12 605 50.4 13 36.35 1852 50.9 30 69.85 3117 44.6

Arun-2 6 42 1550 36.9 5 25.25 830 32.8 7 21 760 36.1 18 88.25 3140 35.5
Rampur 
composite

2 5 130 26 1 12 560 46.6 2 9 200 22.2 5 26 890 34.2

Pahelo 3 26 1200 46.1 - - - - - - - - 3 26 1200 46.1

Shankar 1 5 200 40 2 45 2100 46.6 - - - - 3 50 2300 46

Arun-4 - - - - 1 1 - - - - 1 1 - -

Total 637.29 21075 250.2 1098.4 26338 250.0 440.1 16302.5 245.8 2175.79 63715.5 280.8

Finger millet

Local 3 3 85 28.3 2 4 170 42.5 - - - - 5 7 255 36.4

Appendix 19 Species  of PULSES (Grain legumes) found in the study site

Pulses

Buffer zone
Corridor Productive land Total

N
Area 
(Kattha)

Production 
(kg)

Yield  
(kg /
Kattha)

N
Area 
(Kattha)

Production 
(kg)

Yield  
(kg /
kattha)

N
Area 
(Kattha)

Production 
(kg)

Yield  
(kg /
kattha)

N
Area 
(Kattha)

Production 
(kg)

Yield

Pigeonpea 3 13 290 22.3 - - - - 2 7 10 1.4 5 20 300 15

Chickpea 3 16 20 1.3 1 5 200 40 1 3 10 3.3 5 24 230 9.6

Gram(Chana) 5 39 755 19.4 - - - - 2 21 150 7.1 7 60 905 15.1

Bhatmas 6 22 863 39.2 - - - - 2 5.1 75 14.7 8 27.1 938 34.6

 Lentil 162 1790 22589 12.6 152 1627 19005 11.6 213 2031 34439 16.9 527 5449 76033 13.95

 Lentil 
Kalodana

3 29 870 2 45 360 4 89 402 9 163 1632 - - - -

Mas 6 14 224 16 4 14 160 11.4 6 12.1 294 24.3 16 40.1 678 16.9

Total 1923.35 25611.5 112.2 19384 577 152 584.2 77716.3 1699.7 171.2 3051 105.1

Appendix 20 Varieties of potato found in study site

VEGETABLES

Buffer zone Corridor Productive land Total

N
Area 

(Kattha)

Production 

(kg)

Yield  (kg 

/Kattha)
N

Area 

(Kattha)

Production 

(kg)

Yield  (kg 

/kattha)
N

Area 

(Kattha)

Production 

(kg)

Yield  (kg 

/kattha)
N

Area 

(Kattha)

Production 

(kg)
Yield

Unknown 31 176.75 2921.1 16.5 35 37.4 6025.5 161.1 38 37.3 5910 158.7 104 251.4 14856.6 59.1

Chandramukhi 7 26.5 870 32.8 4 2.2 390 177.3 7 5.3 1490 283.8 18 34 2750 81

Suryamukhi potato 3 4.5 425 94.4 1 1 100 100 2 8 3800 475 6 13.5 4325 320.4

Dalle potato 1 0.1 50 500 - - - - - - - - 1 0.1 50 500

Sata potato 38 32.6 4282 131.3 82 89.1 13053 146.5 124 299.7 22098 73.7 244 421.4 39433 93.6

Rato potato 75 49.52 19992.2 403.7 9 9.3 1855 199.5 15 7.5 1487 199.6 99 66.3 23334.3 351.8

TPS potato 11 16.75 4752 283.7 9 12.6 3379.8 269.3 23 40.5 6095 150.5 43 69.8 14226.8 203.8

Tharu potato 24 17.45 2165 124.1 110 170.3 18111.5 106.4 133 124.8 16743 134.2 267 312.5 37019.5 118.5

Cardinal 16 12.85 1665 129.6 6 15.1 3195 212.3 6 7.5 2540 338.7 28 35.4 7400 209

Kuphri Sundri - - - - 2 7 3100 442.9 - - - - 2 7 3100 442.9

Lal gulab 71 52.05 7983 153.4 - - - - - - - - 71 52.1 7983 153.4
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Appendix 21 Species of vegetables found in the study sites

VEGETABLES

Buffer zone Corridor Productive land Total

N
Area 
(Kattha)

Production 
(kg)

Yield  
(kg /
Kattha)

N
Area 
(Kattha)

Production 
(kg)

Yield  
(kg /
kattha)

N
Area 
(Kattha)

Production 
(kg)

Yield  
(kg /
kattha)

N
Area 
(Kattha)

Production 
(kg)

Yield

Pumpkin 123 357 564 1.6 71 177 305 1.7 120 415 2373 5.7 314 949 3242 3.4

Hybrid pumpkin 7 19 50 2.6 - - - - 3 18 - - 10 37 50 1.4

Bottle gourd 108 383.5 1267 3.3 110 363 872 2.4 145 747.5 3798 5.1 363 1494 5937 4
Hybrid bottle 
gourd 

8 21 . 4 22 100 4.5 14 77 120 1.6 26 120 220 1.8

Snake gourd 100 512 320 0.6 59 166 27 0.2 85 301 436 1.4 244 979 783 2.1
Bitter gourd 76 273 114 0.4 84 451 72 0.2 156 1089.3 1849 1.7 316 1813.3 2035 1.1
Hybrids bitter 
gourd 

11 65 500 7.7 - - - - 4 76 .- - 15 141 500 3.5

Cucumber 78 440 400 0.9 62 581 840 1.4 85 760 4142 5.5 225 1781 5382 3

Sponge gourd 44 160 140 0.9 37 251 52 0.2 66 430 255 0.6 147 841 447 0.5

Ash gourd 9 15 160 10.7 27 72 7 0.1 22 57 19 0.3 58 144 186 1.3
Kundru 44 71 20 0.3 33 46 426 9.3 34 56 89 1.6 111 173 535 3.1
Water melon - - - - 3 9 -. 10 139 220 1.6 13 148 220 1.5
Musk melon - - - - 3 11.5 200 17.4 1 0.5 - - 4 12 200 16.7
Cauliflower 82 171.95 1152 6.7 38 553.3 793.5 1.4 109 147.5 3535 24 229 872.8 5480.5 6.3
Hybrid 5 1.45 150 103.4 3 26.5 70 2.6 13 6.8 1035 153.3 21 34.7 1255 36.2
Cabbage 73 162.2 838 5.2 30 38.1 890 23.4 94 160.1 2585 16.1 197 360.4 4313 12
Hybrid 4 0.95 50 52.6 1 0.5 - - 9 4.8 730 152.1 14 6.3 780 124.8
Broccoli - - - - 1 0.1 - - 0 - - - 1 0.1 .
Improved 
tomato 

61 955.6 465 0.5 28 439 91 0.2 78 1013 624 0.6 167 2407.6 1180 0.5

Local tomato 4 82 100 1.2 2 32 . 5 82 50 0.6 11 196 150 0.8
Unknown 
Cowpea 

55 533.25 265 0.5 41 332 10 91 1031 442 0.4 187 1896.3 717 0.4

Cowpea ( 
tane bodi)

7 98 - - 5 30 4 0.1 12 103 50 0.5 24 231 54 0.2

(Praksh bodi) 1 250 500 2 - - - - - - 1 250 500 2

Brinjal 60 682 332 0.5 51 533.4 296 0.6 63 763 444 0.6 174 1978.4 1072 0.5
Bean 22 130 5 0 25 92 101 1.1 31 190 140 0.7 78 412 246 0.6
Unknown 
Radish 

80 138 424 3.1 45 69.7 2425 34.8 93 43.6 1551 35.6 218 251.3 4400 17.5

Radish (40 
days)

16 9.45 473 50.1 15 13.3 280 21.1 23 158 498 3.2 54 180.7 1251 6.9

Radish  (60 
days)

12 4.77 340 71.3 25 14.9 1130 75.8 23 14.5 535 36.9 60 34.2 2005 58.7

Garlic 91 21.59 1183.5 54.8 65 47.9 642 13.4 111 124.6 2109 16.9 267 194.1 3934.5 20.3

Unknown onion 80 23.22 1907 82.1 54 19.2 2017 105.1 105 235.3 4852 20.6 239 277.7 8776 31.6

Nasik  red 5 1.2 500 416.7 7 2.7 150 56.6 12 3.9 650 16.9

Unknown ginger 9 16.81 415 24.7 3 0.4 505 1262.5 5 1.2 90 75 17 18.4 1010 54.9

 Haate 1 0.4 . - - - 2 1 0.4 2 5
Rayo  saag 59 8.3 . - 31 30.3 2 0.1 64 14.6 80 5.5 154 53.2 82 1.5

Unknown  chilli 86 1268 171 0.1 60 1245 453.5 0.4 112 5882.1 2465 0.4 258 8395.1 3089.5 0.4

Jire  khursani 3 66.5 50 0.8 2 7 . 4 140 100 0.7 9 213.5 150 0.7

Chilli (Bangali) 0 . . 2 0.6 25 41.7 1 150 140 0.9 3 150.6 165 1.1

Turmeric 16 80.1 626 7.8 11 4.5 417 93.7 11 167.5 216 1.3 38 252.1 1259 5
Chamsur 1 0.05 - - - - - - - - - - 1 0.1
Methi 8 1.9 - - - - - - 3 0.2 - - 11 2.1
Palak 6 1.3 - - - - - - 6 0.3 - - 12 1.6
Unknown  taro 
( pidalu)

38 198.75 302 1.5 21 127.4 460 3.6 43 81.9 755 9.2 102 408.1 1517 3.7

Unknown  tarul 22 88 60 0.7 8 45.1 3 0.1 13 74 31 0.4 43 207.1 94 0.5

Tarul ( jile tarul) 2 7 5 0.7 - - - - - - - - 2 7 5 0.7

Dallo yam 4 46 . - - - - - - - - - 4 46 .
Corriander 12 97.9 10 0.1 1 0.1 - - 4 3.6 - - 17 101.6 10 0.1
Okra  82 1481.25 240 0.2 68 988.6 621 0.6 117 2920.5 1552 0.5 267 5390.4 2413 0.4
Peeper - - - - - - - 1 50 50 1 1 50 50 1
Dnaniya 18 1.5 50 33.3 5 0.8 - - 14 8.1 20 2.5 37 10.4 70 6.8
Haldi 32 86.35 725 8.4 38 145 1510.5 10.4 56 41.2 3948 95.9 126 272.5 6183.5 22.7

unknown Toraya 23 214.62 137 0.6 15 64 - - 9 58.1 32 0.6 47 336.7 169 0.5

Carrot 5 1.3 130 100 1 0.3 - - 6 0.4 30 75 12 2 160 82.1
Colocosia 4 13.1 - - 4 335 - - 1 1.5 200 133.3 9 349.6 200 0.6
Ghuiya 3 16.05 - - 8 71 330 0.5 17 128.9 196 1.5 28 215.9 526 2.4
Parble 3 3 - - - - - - - - - - 3 3 .

 Peas(Kerau) 2 3.5 50 14.3 2 3 50 16.7 9 15.7 501 31.9 13 22.2 601 27.1

Total 9671.68 59795.8 2525.8 7804.1 65739.2 3979.1 18516.1 103200 2793.7 35991.9 228735.1 3130.1

Appendix 22 Varieties of mango found in the study site
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Fruits

Buffer zone Corridor Productive land Total

N
Area 
(Kattha)

Production 
(kg)

Yield  
(kg /
Kattha)

N
Area 
(Kattha)

Production 
(kg)

Yield  
(kg /
kattha)

N
Area 
(Kattha)

Production 
(kg)

Yield  
(kg /
kattha)

N
Area 
(Kattha)

Production 
(kg)

Yield

Unknown 130 409 12 91 428 3702 8.6 145 581 303 0.5 366 1418 4017 2.8

Dasahari 62 179 53066 296.5 44 169 350 2.1 26 78 - - 132 426 53416 125.4

Amrapali 8 14 1229 87.8 - - - 1 5 - - 9 19 1229 64.7

Bombay green 39 120 3010 25.1 19 35 - - 24 70 1395 19.9 82 225 4405 19.6

Kalami 3 5 - - 2 7 - - 2 5 - - 7 17 - -

Chausa 5 19 850 44.7 - - - - 2 9 50 5.6 7 28 900 32.1

Langra 4 8 - - 4 10 - - 1 5 - - 9 23 - -

Lahre 3 10 40 4.0 4 17 - - 1 1 - - 8 28 40 1.4

Supare 6 14 - - 2 7 - - 2 4 - - 10 25 - -

Mango rea-Kathe 10 33 5 0.2 17 51 300 5.9 10 33 - - 37 117 305 2.6

Local mango 31 113 250 2.2 53 204 6 0.0 89 415 1400 3.4 173 732 1656 2.3

Appendix 23 Varieties of banana found in the study sites

Fruits

Buffer zone Corridor Productive land Total

N
Area 
(Kattha)

Production 
(kg)

Yield  
(kg /
Kattha)

N
Area 
(Kattha)

Production 
(kg)

Yield  
(kg /
kattha)

N
Area 
(Kattha)

Production 
(kg)

Yield  
(kg /
kattha)

N
Area 
(Kattha)

Production 
(kg)

Yield

Unknown banana 134 1099 70 0.1 153 1415 335 0.2 168 1548 1685 1.1 455 4062 2090 0.5

Banana (William 
Hybrid)

7 62 - - 6 112 - - 2 11 - - 15 185 - -

Banana (Dhusre) 6 47 - - 1 50 - - 0 . - - 7 97 - -

Banana (Mungre) 9 55 44 0.8 5 145 - - 10 55 - - 24 255 44 0.2

Banana (Hajari) 2 12 . - 4 51 - - 6 96 15 0.2 12 159 15 0.1

Banana (Harichal) 6 91 280 3.1 0 - - - 3 27 - - 9 118 280 2.4

Banana improved 2 28 36 1.3 0 - - - 4 110 125 1.1 6 138 161 1.2

Banana (Local 
unknown)

4 30 - - 0 - - - 8 134 - - 12 164 . -

Banana(Malbhog) 1 2 - - 0 - - - - - - - 1 2 . -

Appendix 24 Other fruits grown in the study site

Fruits

Buffer zone Corridor Productive land Total

N
Area 
(Kattha)

Production 
(kg)

Yield  
(kg /
Kattha)

N
Area 
(Kattha)

Production 
(kg)

Yield  
(kg /
kattha)

N
Area 
(Kattha)

Production 
(kg)

Yield  
(kg /
kattha)

N
Area 
(Kattha)

Production 
(kg)

Yield

Unknown Litchi 18 37 200 5.4 16 26 - - 17 20 - - 51 83 200 2.4

Bihar litchi 1 1 - - 3 3 - - 2 2 - - 6 6 - -

Unknown guava 189 445 280 0.6 135 272 - - 185 423 20 - 509 1140 300 0.3
Seto lamchhey 
guava

4 6 2 0.3 2 6 - - 3 5 - - 9 17 2 0.1

Barke guava 2 3 . - 0 - - - 1 1 - - 3 4 - -

Jackfruit 96 169 115 0.7 75 121 - - 138 234 166 0.7 309 524 281 0.5

Custard apple 14 32 100 3.1 43 114 - - 51 93 1 - 108 239 101 0.4

papaya 139 342 189 0.6 125 316 510 1.6 183 480 2 - 447 1138 701 0.6

 Pear 12 17 - - 5 5 - - 10 13 - - 27 35 - -

 peach 26 42 - - 31 59 - - 51 75 - - 108 176 - -

Fruits

Buffer zone Corridor Productive land Total

N
Area 
(Kattha)

Production 
(kg)

Yield  
(kg /
Kattha)

N
Area 
(Kattha)

Production 
(kg)

Yield  
(kg /
kattha)

N
Area 
(Kattha)

Production 
(kg)

Yield  
(kg /
kattha)

N
Area 
(Kattha)

Production 
(kg)

Yield
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Pomegranate  11 13 10 0.8 8 10 - - 10 13 - - 29 36 10 0.3

Jamun 24 56 - - 4 4 - - 23 37 - - 51 97 . -

 Pineapple 2 4 4 1.0 3 7 - - 4 36 - - 9 47 4 0.1

Athanni 8 14 35 2.5 86 159 - - 37 60 - - 131 233 35 -

 Orange 1 1 - - 13 24 - - 9 14 - - 23 39 - -

Bhogate 11 15 - - 16 27 - - 28 39 - - 55 81 - -
Karanda 
unknown

3 4 - - 1 1 - - 0 . - - 4 5 - -

bayer unknown 14 27 - - 17 19 - - 19 21 - - 50 67 - -
 badahar 
unknown

3 5 - - 24 31 - - 50 86 30 0.3 77 122 30 0.2

 Fadir unknown - - 2 2 - - 1 1 . - 3 3 -

 lemon 100 172 110 0.6 99 137 - - 152 216 20 0.1 351 525 130 0.2

 chuk unknown 3 4 - - 7 12 - - 3 4 2 - 13 20 2 0.1

Kimbu 8 14 - - 8 8 . - 13 54 . - 29 76 . -

bel 6 11 . - 7 11 . - 4 5 . - 17 27 . -

Mausam 8 14 . - 5 10 . - 2 3 . - 15 27 . -

Abhrakh/Larcha 2 2 . - 3 4 . - 11 14 15 1.1 16 20 15 0.8

sitafal 4 9 . - 1 2 3 1.5 19 29 . - 24 40 3 0.1

Ber 8 16 . - 9 10 . - 10 11 . - 27 37 . -

mehandi 2 4 . - 1 1 . - 0 . . - 3 5 . -

Aru 37 57 330 5.8 41 69 . - 60 90 . - 138 216 330 1.5

 Nibuwa 103 151 40 0.3 65 104 . - 90 114 . - 258 369 40 0.1

 popular 2 8 . - 1 1 . - 2 3 . - 5 12 . -

Angur (Grapes) 0 . . - 1 1 . - 1 3 . - 2 4 . -

Imli 5 6 . - 3 3 . - 11 13 . - 19 22 . -

Amara 10 12 . - 9 14 . - 37 45 . - 56 71 . -

Kusum 2 3 . - 2 2 . - 5 7 . - 9 12 . -

Amala 2 3 . - 1 1 . - 0 . . - 3 4 . -

Total 4069 60307 487.4 4297 5206 20.0 5451 5229 34.0 13817 70742 263.0

Appendix 25 Fodder species found in study sites

Fodders Beldandi Shankarpur Gadariya Masuriya Pathariya Belwa Total
Ipil Ipil 12 9 5 2 13 17 58
Mango - 1 1 1 2 - 5
Gutel 2 3 10 3 - 5 23
Akara - - - - - 1 1
Jamun 1 1 1 2 8 1 14
Kusum 12 17 7 11 15 62
Bakaino 10 2 2 2 2 12 30
Bamboo 1 - - - 4 4 9
Sirish - - - - - 1 1
Badahar 1 - 4 3 5 1 14
Sisso 3 2 3 3 1 2 14
Kathpada - - - 1 1 - 2
Dhudhilo - - 1 - - 7 8
Dumri 1 - 1 5 4 2 13
Popular 3 1 1 - 3 - 8
Timilo - - - 2 2 - 4
Adir - 2 - - - - 2
Khasreto 1 - - 2 1 - 4
Kimbu 9 1 1 4 17 6 38
Shaj 1 2 2 12 22 29 68
charai 3 - - - - - 3
Kathar 2 - - - - 1 3
Dale ghas 2 1 2 4 2 4 15
Bar 6 - - - - - 6
Tanki - - 1 - 4 1 6
Dabdabe - - 2 2 3 5 12
Padan - 1 - - - - 1
Fodders Beldandi Shankarpur Gadariya Masuriya Pathariya Belwa Total
Banana - 1 - 5 9 4 19
Asaina - 6 5 - 2 3 16
Kwamara - 1 - - - - 1
Ruina - 1 - - - 1 2
Sal - 2 1 3 7 1 14
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Peepal - 2 1 - - - 3
Bijaiya - 1 - - - - 1
Haldo - - 1 1 4 - 6
Khaniyo - - - 6 4 5 15
Phokshe - - - 1 - 1 2
Dhageri - - - - - 11 11

Appendix 26 Forage species found in the study site

Forages Beldandi Shankarpur Gadariya Masuriya Pathariya Belwa Total
Dubo 3 1 - - - - 4
Kas 3 1 - - - 1 5
Bhalaut 3 7 3 2 - 1 16
Koirala - 1 - 1 2 3 7
Kumbhi 3 - 2 3 - - 8
Paral 5 - 1 - - - 6
Banso 1 - - - - - 1
Khari 1 - - - - - 1
Gauja - 2 - - - 1 3
Berssem 43 24 34 27 15 1 144
Chari 36 29 29 20 7 4 125
Dubo 20 12 30 25 60 57 204
Banso 4 1 2 2 23 20 52
Kas/Dhaddi 18 2 - - 5 10 35
Maize 3 8 4 9 12 12 48
Harina 1 - - - - - 1
Sau  - - - 5 10 14 29
Kuro  - - - 2 4 2 8
Kumbha - - - - 1 - 1
Takuro 1 - - - - - 1
Narkat 1 - - - - - 1
Sugarcane 1 - - - - - 1
Jowar - - 1 1 - - 2
Padero - - 1 - - - 1
Siru - - 2 6 55 42 105
Kurkuchhu - - 1 - - - 1
Mothey - - - - 6 3 9
Khariya 1 - - - - 1 2
Nigalo - - - - 1 - 1
Papro - - - 1 - - 1
Karkalo - 1 - - - - 1
Sudan - - - - - 1 1
Kutil kosa - - 4 2 - - 6
Jabda 1 - - - - 1
Kusum 1 - 1 - 1 - 3
Nepiyar 1 - - - - 1
Paral 1 - 1 - - - 2
Jharuwa - 6 1 1 - 1 9
Mutmur - 5 2 1 2 - 10
Sama - - - - 5 4 9
Local weeds 1 - 2 3 1 11 18
Jai - - 1 - - - 1
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Appendix 27 Sources of information about agro-biodiversity across VDCs

Source of Information
Village Development Committee (VDCs)

Total
Beldandi Shankarpur Gadariya Masuriya Pathariya Belwa

Neighbor 6(42.9)* - - 1(9.1) 3(30) 10(19.2)

Relatives 3(21.4) 1(33.3) - - - - 4(7.7)

Shops 1(7.1) - - - - 1(1.9)

JT/JTA 2(14.3) 1(33.3) - - - 1(10) 4(7.7)

Local group 1(7.1) - 1(11.1) - 4(36.4) - 6(11.5)

Agri. magazine - - - - 1(9.1) - 1(1.9)

FM radio 1(7.1) - - - - - 1(1.9)

Radio Nepal 2(14.3) - 2(22.2) 2(40) 5(45.5) 2(20) 13(25)

Television 1(7.1) - - - - - 1(1.9)

Project staff 3(21.4) - 5(55.6) - - 5(50) 13(25)

National newspaper - - - - 1(9.1) - 1(1.9)

Local newspaper 1(7.1) - - - - - 1(1.9)

Women's group 1(7.1) - - - - - 1(1.9)

Training 2(14.3) - - 1(20) - - 3(5.8)

Study - 1(33.3) - 2(40) 1(9.1) 2(20) 6(11.5)

Tour/visit - - 1(11.1) - - - 1(1.9)

Total 14(100) 3(100) 9(100) 5(100) 11(100) 10(100) 52(100)
* Figure in parenthesis indicates percentage of respective column total

Appendix 28 Frequency of most used sources of information across VDC.

Sources of 
Information

Frequency of Most used

Beldandi Shankarpur Gadariya Masuriya Pathariya Belwa Total
Neighbor 70(50) 56(56) 69(56.6) 76(54.7) 94(49.5) 114(66.3) 479(55.5)

Relatives 13(9.2) 9(9) 17(13.9) 16(11.5) 27(14.2) 29(16.9) 111(12.9)

Shops/Agro vets 8(5.7) 8(8) 8(6.6) 15(10.8) 12(6.3) 11(6.4) 62(7.2)

JT/JTAs 11(7.8) 3(3) 2(1.6) 9(6.5) 8(4.2) 1(0.6) 34(3.9)

Veterinary office 2(1.4) - - - 8(4.2) - 10(1.2)

Local group 9(6.4) 5(5) 2(1.6) 2(1.4) 12(6.3) 5(2.9) 35(4.1)
Agricultural 
magazines - - - 1(0.7) 2(1.1) - 3(0.3)

Radio (FM) 2(1.4) 8(8) 3(2.5) - 1(0.5) - 14(1.6)

Radio(National) 22(15.7) 11(11) 15(12.3) 17(12.2) 23(12.1) 11(6.4) 99(11.5)

Television 2(1.4) - 1(0.8) 1(0.7) 1(0.5) 1(0.6) 6(0.7)

Project Staffs 1(0.7) - 4(3.3) - 2(1.1) - 7(0.8)
National
 Newspaper - - - 1(0.7) - - 1(0.1)

Local Newspaper - - 1(0.8) 1(0.7) - - 2(0.2)

Total 140(100) 100(100) 122(100) 139(100) 190(100) 172(100) 863(100)
* Figure in parenthesis indicates percentage of respective column total
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Appendix 29 Frequency of most trusted sources of information across VDC.

Sources of 
Information

Frequency of most trusted
Beldandi Shankarpur Gadariya Masuriya Pathariya Belwa Total

Neighbor 60(41.1) 47(49.5) 58(48.7) 65(46.4) 71(38) 94(54.3) 395(45.9)

Relatives 10(6.8) 5(5.3) 16(13.4) 12(8.6) 12(6.4) 15(8.7) 70(8.1)

Shops/Agro vets 9(6.2) 10(10.5) 13(10.9) 15(10.7) 22(11.8) 17(9.8) 86(10)

JT/JTAs 21(14.4) 7(7.4) 2(1.7) 19(13.6) 28(15) 17(9.8) 94(10.9)

Veterinary office 17(11.6) 11(11.6) 5(4.2) 12(8.6) 23(12.3) 13(7.5) 81(9.4)

Local group 6(4.1) 4(4.2) 2(1.7) 2(1.4) 13(7) 2(1.2) 29(3.4)

Agricultural magazines - - - - 1(0.5) - 1(0.1)

Radio (FM) 2(1.4) 3(3.2) 1(0.8) 1(0.7) 1(0.5) - 8(0.9)

Radio(National) 16(11) 4(4.2) 13(10.9) 14(10) 16(8.6) 13(7.5) 76(8.8)

Television 3(2.1) 3(3.2) 3(2.5) - - - 9(1)

Project Staffs 1(0.7) 1(1.1) 5(4.2) - - 2(1.2) 9(1)

National Newspaper 1(0.7) - - - - - 1(0.1)

Local Newspaper - - 1(0.8) - - - 1(0.1)

Total 146(100) 95(100) 119(100) 140(100) 187(100) 173(100) 860(100)
* Figure in parenthesis indicates percentage of respective column total

Appendix 30 Frequency of most preferred sources of information across VDC

Sources of 
information

Frequency
Beldandi Shankarpur Gadariya Masuriya Pathariya Belwa Total

Neighbor 61(45.5) 49(52.1) 66(55) 68(49.6) 82(43.2) 98(54.4) 424(49.5)

Relatives 11(8.2) 9(9.6) 11(9.2) 11(8) 24(12.6) 18(10) 84(9.8)

Shops/Agro vets 9(6.7) 8(8.5) 10(8.3) 14(10.2) 12(6.3) 14(7.8) 67(7.8)

JT/JTAs 23(17.2) 14(14.9) 10(8.3) 26(19) 39(20.5) 33(18.3) 145(16.9)

Veterinary office 2(1.5) 2(2.1) - 2(1.5) 10(5.3) 3(1.7) 19(2.2)

Local group 6(4.5) 1(1.1) - 2(1.5) 9(4.7) 2(1.1) 20(2.3)

Agricultural magazines - - - - 1(0.5) - 1(0.1)

Radio (FM) 2(1.5) 1(1.1) 1(0.8) 1(0.7) 1(0.5) - 6(0.7)

Radio(National) 12(9) 5(5.3) 11(9.2) 10(7.3) 4(2.1) 3(1.7) 45(5.3)

Television 2(1.5) 5(5.3) 6(5) 1(0.7) 2(1.1) 2(1.1) 18(2.1)

Project Staffs 4(3) - 5(4.2) 1(0.7) 6(3.2) 9(5) 25(2.9)

National Newspaper 1(0.7) - - - - - 1(0.1)

Local Newspaper 1(0.7) - - 1(0.7) - - 2(0.2)

Total 134(100) 94(100) 120(100) 137(100) 190(100) 182(100) 857(100)
* Figure in parenthesis indicates percentage of respective column total
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Appendix 31 Status of knowledge about bio-diversity in the sites by interfaces

Terms Buffer zone Corridor Productive Total
Biodiversity 26  (7.6) 23 (9.3) 42 (13.2) 91 (10.0)

Agro-  biodiversity 22 (6.4) 12 (4.9) 30 (9.5) 64 (7.1)

CBR - 4 (1.6) 6 (1.9) 10 (1.1)

Diversity fair 13 (3.8) 10 (4.1) 54 (17.0) 77 (8.5)

Diversity block 1 (0.3) - 9 (2.8) 10 (1.1)

PVS 1 (0.3) 2 (0.8) 3 (0.9) 6 (0.7)

PPB - - 1 (0.3) 1 (0.1)

CBS 11 (3.2) 3 (1.2) 17 (5.4) 31 (3.4)

CSB 7 (2.0) 2 (0.8) 9 (2.8) 18 (2.0)

Wetland 97 (28.2) 68 (27.6) 66 (20.8) 231 (25.5)

Home garden 137 (39.8) 97 (39.4) 137 (43.2) 371 (40.9)

Conservation 92 (26.7) 77 (31.3) 105 (33.1) 274 (30.2)

Value addition 12 (3.5) 12 (4.9) 12 (3.8) 36 (4.0)

Value chain 9 (2.6) 6 (2.4) 9 (2.8) 24 (2.6)

Agro forestry 39 (11.3) 27 (11.0) 34 (10.7) 100 (11.0)

Encroachment 95 (27.6) 89 (36.2) 24 (7.6) 208 (22.9)
*Figures in the parenthesis indicate the percentage of the total respondent

Appendix 32 Source of knowledge about bio-diversity management

Sources Buffer Zone Corridor Productive Land Total

Bio-diversity National Radio National Radio National Radio National Radio

Agro-biodiversity Project staffs - National Radio National Radio

CBR - Project staffs Project staffs Project staffs

Diversity fair Neighbor Project staffs Project staffs Project staffs

Diversity Block Project staffs Project staffs Project staffs Project staffs

PVS Local Group - Education All of them

PPB - Project staffs Education Education

CBS Local Group Local Group Local Group Local Group

CSB Local Group Project staffs Local Group Local Group

Wetland Experience Experience Own Experience

Home garden Own Own Own Own

Conservation Education Experience Education Education

Value addition Experience Neighbor Book Book

Value chain National Radio - National Radio National Radio

Agro-Forestry Neighbor National Radio National Radio National Radio

Encroachment Own National Radio National Radio National Radio
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