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CHAPTER 1 

INTRODUCTION 

1.1 BACKGROUND 

Most of the poor people live in rural areas where they are almost solely 

dependent on direct ecosystem-based income sources such as agriculture 

and livestock, for subsistence. In the Himalayas, external and internal forces 

are, to an increasing extent, threatening the ecosystems and endangering the 

livelihoods of people dependent on them. Such forces include changes in 

climate, land-use, population, and socioeconomic dynamics. Within each of 

these factors, current development is in the risk of leading to both ecosystem 

degradation as well as deepening poverty, where the latter is often 

subsequently a result of the former.  

Both ecological- (natural) and human (anthropogenic)-driven land-use 

transitions are likely to affect human health significantly through changing 

ecosystem goods and services such as habitat alteration (e.g., the distribution 

and life-cycle of diseases such as dengue and malaria), land-use conversion 

and intensification, desertification, and environmental pollution. Land-use 

changes have multiple impacts – on ecosystem goods and services, on 

climate change, and on human health – at a variety of spatial and temporal 

scales.  

There can be no sustainable development unless global business interests 

take into account both the well-being of people and the survival of the 

ecosystem. The complexity of causes, processes, and links between 

ecosystem changes and human health has impeded the development of an 

integrated ecosystem approach to human health or ‘EcoHealth’.  The 

ecosystem approach attempts to identify and evaluate the importance of the 
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various determinants of both the health of an ecosystem and the health of 

people who live in it.  

The fragile mountain ecosystem in Nepal has undergone a lot of ecosystem 
and economic transition in recent years. The pressures continue to mount in 
areas of shifting cultivation, often characterized by a higher representation of 
ethnic minorities.  This has led to changes in land use system and increase in 
agriculture intensification. There is gradual shift from subsistence and 
traditional farming system to semi-commercial and market-based system. 
Food security concerns and overall impacts on the ecology of the area are 
being raised. The forest policy of Nepal is not adequately in favor of traditional 
farming system such as shifting cultivation and it has negative impact on the 
age-old farmers’ practices.  

The changes in cultivation practices have both positive and negative effects 

on ecology, society and economy. Majority of the problems is related to 

climatic extremity, land degradation, loss of biodiversity and decline in 

productivity. This has in turn contributed to the outbreak of various diseases 

and drought due to the poor adaptation to the changes. Malnutrition is one of 

the major issues in the shifting cultivation areas and mostly caused due to 

inadequate production of nutritious food and diversity.  

Communities in the shifting cultivation areas are one of the most unprivileged 

and poor who lack awareness and negotiation skills. These communities live 

in fragile mountain slope and are less exposed to outside 

environment/community. The severity of health problem is high in this area as 

they still hold superstitious belief (priority to traditional healers as Dhami 

Jhankri) and seldom go to hospital for their treatment. There is also lack of 

support services and infrastructure. The land use system in the area is facing 

major problem due to increasing land degradation and declining productivity. 

There is clear linkage between land use change and human health in the area. 
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In this context, the EcoHealth project was designed to be implemented in a 
second phase for three years in five villages of Gorkha and Tanahun districts 
of Nepal. This second phase intends to verify the causes of malnutrition 
among Chepang people, examine the importance of gender norms and 
practices to deal on EcoHealth issues and develop intervention programs. 
The project is overall coordinated by ICIMOD and jointly implemented by 
Tibetan Academy of Agriculture and Animal Sciences, China (TAAAS), Tibet 
Traditional Medicine Institute and Tibet University in TAR; Kunming Institute of 
Botany (KIB) and Kunming Medical College in Yunnan Province of China;  
and Local Initiatives for Biodiversity research and development (LI-BIRD) in 
Nepal with financial support from International Development Research Centre 
(IDRC). 

It is expected that this study will verify the main causes for malnutrition 

amongst shifting cultivators, examine the gender norms and practices in 

relation to food and water problems and design the appropriate intervention 

programs to address the identified issues.  

1.2 LAND USE TRANSITION IN SHIFTING CULTIVATION 
AREAS: REFLECTION OF 1ST PHASE 

The first phase of the EcoHealth project revealed that the major manifestation  

of land use transition were decrease in fallow period in shifting cultivation 

land, excessive use of chemical fertilisers and pesticides in permanent 

farming land, change of subsistence agriculture to semi-commercial vegetable 

farming and decrease in availability of wild foods.  
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Figure 1: Factors responsible for land use transition 

Nutrition status of 40 children with below 5 years age was assessed in the first 

phase in the same 5 villages. Out of the total, 13 (32.5%) were normal, which 

included 38.5% female and 61.5% male children. In terms of the growth 

monitoring parameters, 30% and 37.5% were wasted and stunted 

respectively, and 27.5% were both stunted and wasted. Body Mass Index 

(BMI) shows that 33% was normaland the rest below normal out of total 38 

mothers of the reproductive age group examined. Higher child mortality rates 

including neonatal, infant and children <5 in Chepang community were 

observed, as compared to the national figure High-Risk Fertility Behavior such 

as short  birth interval, the age of mother giving birth too early and too late are 

high parity  was seen in the mothers. Immunization coverage was also low as 

compared to the nation level. Health seeking behavior, access to health 

service and utilization of community health volunteer’s service were also poor. 
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Breast feeding duration was often longer but exclusive breast feeding practice 

was poor and weaning food started earlier than recommended time which is 

after six months of age (DoHS  2007). Altogether 13 diseases with severity 

order were identified from the community. Sanitation condition was poor and 

majority of water sources were contaminated with faecal matter.  

1.3 OBJECTIVES AND RESEARCH QUESTIONS 

The objectives of the research and associated research questions are as 

follows: 

• To verify the main causes for malnutrition identified in the first phase 

amongst shifting cultivators in terms of food intake and to identify food 

products that could replace diminishing wild food 

o What is the current status of wild food availability, accessibility 

and consumption in Chepang community? 

o What is the status of food intake in Chepang community? 

o What is the status of application of pesticides and chemical 

fertilizers in the area? 

o What is the quality of drinking water in Chepang community? 

o What is the current status of nutrition among children and 

women in Chepang community? 

o What is the relationship among malnutrition, food availability 

&intake, and drinking water quality in Chepang community? 

• To assess the role of mainly water-borne diseases in the malnutrition 

status 

o What are the common diseases in Chepang people? 

o What is the status of water-born diseases in Chepang children? 

o What is the current mortality rate of children in Chepang 

community? 
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o What is the relationship between water-borne diseases and 

malnutrition status among Chepang people? 

• To particularly examine the importance of gender norms and practices 

in relation to food and water problems mentioned above in order to 

develop ways to overcome them  

o What is the current status of food distribution within households 

in relation to gender? 

o What is the division of labor and decision making between male 

and female in common indoor and outdoor activities? 

1.4 RESEARCH HYPOTHESIS 

The project aims to test the following hypotheses: 

1. The main causes for malnutrition amongst shifting cultivators of 

Chepang people particular women and children are insufficient food 

intake, lack of wild foods and clear drinking water, diseases and lack of 

food products that could replace the diminishing wild foods. 

2. Women's malnutrition is reinforced and exacerbated by unequal food 

distribution within households that stems from gender norms and 

practice and women's reproductive health issues such as chronic 

gynecological problems. 
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CHAPTER 2 

METHODOLOGY 

2.1 STUDY AREA AND TARGET COMMUNITY 
This research was carried out in same sites as in 1st phase of the project as 
follows: 

• Gorkha District: Thumka, Hiklung of Bhumlichowk VDCs and 
Ghyalchowk villages  

• Tanahun District:  Kholagaun and Rasoli villages in Chimkeswori VDC 

The climate at the study sites is sub-tropical with temperature varying from 
12°C to 32°C according to season or seasonal basis. In winter season, it 
comes down at 15°C and rises up to 32°C during the summer season. Rainfall 
intensity ranges from 500mm to 2000 mm per year. April, May, June and July 
are the hot months and the monthly maximum air temperature is 320 C.  
December, January and February are the cold months and the monthly 
minimum temperature is 12.60 C.  

The study areas lie in the mid-hill ecosystem, which harbors biological 
diversity of both faunal and floral elements. About 30% of land area is 
occupied by forest, herbs and shrubs land. Bio-diversity includes diversity in 
cereal crops, trees, wild foods and fodder trees. The geological formation 
consists of shale, schist, phyllite and limestone. Most of the land is in south 
west facing slope. 

Feature  Gorkha Site  Tanahun Site 
Ethnic communities  Chepangs, Gurungs and Mixed  Mainly Chepangs 
Traditional occupation   Shifting cultivation, annual cropping  Shifting cultivation, hunting, wild 

food collection 
Poverty and 
marginalization 

Chepangs poorer and more marginalized, 
other caste reasonably of middle class well 
being 

Chepangs poorer and more 
marginalized 

Land ownership and 
quantity  

Chepangs have no registered and adequate 
lands. Other caste groups have registered 
lands. 

Chepangs do not have registered 
lands. Severe land shortage 

Remoteness  Near national highway  Physically remote 
Landscape  Upto 1000 masl  Upto 1000 masl 
Topography  More steep slopes, less plain area  Steep 
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The main land use practice in the study sites is shifting cultivation. Shifting 

cultivation, locally known as khoria, is the predominant agricultural practice in 

many hill districts of Nepal. This practice is prevalent in twenty districts of 

Nepal (Regmi et al. 2003). These areas are typically remote, marginal in 

agricultural production, lacking in cash generating opportunities, and inhabited 

by resource-poor farming communities, mostly of indigenous ethnic origin. In 

traditional systems, farmers cultivate for two to four years regularly until the 

land becomes infertile. As soon as the crop productivity decreases, farmers 

abandon the area and clear another patch of forest to grow their crops. The 

average length of the cropping-and-fallow-cycle (between two subsequent 

clearings) used to be 10-15 years.  

But in recent years, the shifting cultivation practice has undergone transition 

due to shortening of fallow period. There is decline in length of fallow period in 

shifting cultivation practices as compared to past. Due to continuous farming 

practice and declining productivity, farmers are now using chemical fertilizers 

and pesticides in agricultural lands. Decrease in fallow period, decline in wild 

food availability, change in subsistence based vegetable farming to 

commercial one, and use of chemical fertilizers and pesticides despite of 

small landholdings were found the major determinants of land use transition, 

especially change in shifting cultivation practices.  

Study Community: Chepangs 

The target groups of this research are Chepang people. Chepangs are one of 

the semi-tribal groups of Nepal. The population of Chepang people in Nepal is 

52.237 in 2003, which represents only 0.23% of total population of Nepal. The 

literacy rate of Chepang people is only 13.9 per cent (CBS 2003). They have 

their own language, which belongs to one of the Tibeto-Burman strains. They 

are generally  considered  to  be  shy  and  easily dominated  by  other  ethnic  
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groups  (Bista 2004), who have been migrating from the mountains to the 

lowlands for the last 40-50 years (Chhetri et al. 1997).  

 

Chepang people are well known for shifting cultivation practice which is the 

main source of livelihood for almost all of them. Shifting cultivation practice is 

known as khoriya kheti in Nepali. There is a common saying that if you find a 

Chepang household, there must be khoriya nearby. Farming alone is not 

enough to sustain their family food requirements for the whole months in a 

year. Other traditional occupations are hunting, fishing, and collecting edible 

shoots and roots. Nowadays, they do wage labor and earn some money. 

These occupations are especially important during the periods of food 

scarcity, which they face every year.  

Being hunter-gatherers until about 80 years ago (Chhetri et al. 1997), the 

Chepang are considered among the semi-nomadic and most primitive 

indigenous peoples of Nepal. Evidence suggests that they are highly forest-

dependent (Chhetri et al. 1997, Manandhar 1989, Bhattarai 1995, Gautam et 

al. 2003, Pandit 2001) as well as among the poorest and marginalized in 

Nepal (Bhattarai 1995). Chepang people heavily depend on the wild foods for 

their subsistence living. They collected root crops, herbs and fruits from their 

nearby forest and streambank. Wild foods like Dioscorea deltoidea and Urtica 

dioca are linked with their traditions and cultural identification. They have 

generated enormous knowledge on a large number of plants species on 

which they have depended for centuries. Due  to  this,  forests were most  

important  resources  for  them  in  terms  of food, fibre, medicine, housing 

materials, fodder and various other needs (Chhetri et al. 1997, Gurung 1995).  

Wild foods are those can be found in nature, such as; leafy greens, fishes, 

insect, mushroom, fruits and tubers. Wild foods are extremely important for 

the food security and nutrition of the poor and the marginal populations 
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generally, and at the same time, is an important part of the food system of the 

country. Wild vegetables are important to rural people, for several reasons; 

they cost nothing, they are good sources of nutrition, and they are fresher and 

hence taste better than commercial vegetables and are available in times of 

scarcity such as natural hazards. 

2.2 METHODS 

The project used transdisciplinary, participatory and community driven 

approach to achieve the project objectives.  

The following tools were used for data collection and analysis. 

Community consultation  

Three community consultation meetings were carried out among 

community members of all five villages in different stages of the project to 

introduce project concept, obtain community support and collect 

information.  

Household survey (Enumeration) 

Household questionnaire survey was carried out in all the Chepang 

households (115) in the study sites during December 2008 and January 

2009. Household head was interviewed for land use information and 

female member (mother) was interviewed for community and maternal 

health related issues and information of children <5 years of age were 

collected from their respective mother in the households.  

Direct observation 

Direct observation was carried out on the land use condition, sanitation, 

dietary diversity, wild foods, indoor air pollution, bat hunting and 

sociocultural aspects. 
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Indepth Interviews 

Interviews were taken with key informants such as elder persons (5), bat 

hunters (3), trader of pesticides (2), staff of health post / clinic (3) and 

knowledgeable community members (5) traditional healer (6) Mothers with 

<5 years of age  children. In depth interviews conducted in the study site 

Villages Elder 

persons 

Bat 

hunters 

Pesticide 

trade 

Health 

post 

staff 

Knowledgeable 

persons 

Thumka  1 2 - 1 1 

Hiklung 1 1 1 1 1 

Ghyalchowk 1 - - - 1 

Kholagaun  1 - 1 1 1 

Rasoli 1 - - - 1 

  

Focus group discussion 

Three focus group discussions, each in Thumka, Kholagaun and Hiklung 

villages, were carried out with Chepang males and females of all five 

villages in mixed pattern to obtain general information on fallow length in 

shifting cultivation land, production of semi commercial vegetables, use of 

pesticides and chemical fertilizers, collection of wild foods, community 

health, and maternal child health issues. 

Water quality analysis  

The water sources used by Chepang communities were observed. There 

were altogether eight drinking water sources identified and from each source 

three replicate water samples were collected for water quality analysis. The 
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samples were analysed within 24 hours of collection. (And when did you do 

the test?) Qualitative coliform test (presence absence test) was made on the 

site using hydrogen sulfide test kit where 10ml water was poured in each test 

kit and incubated the tube covering with woolen cap ensuring to maintain 

above 22oC for 24 hours (Manja, Maurya, Rao 1982).    Quantification of 

indicator bacterial like Escherichia coli , faecal streptococcus, and 

heterotrophic bacterial counts and  physicochemical parameters  were 

analyzed based on the methodology provided by APHA (1998) within 24 

hours of water sample collection.  The bacteriological and physico –chemical 

parameters were analysed in the Community Medicine Family Health 

Department, Institute of medicine, Tribhuvan University, Nepal . 

River water quality assessment was made based on River Quality 

Assessment Field Protocol Tool (ASSESS-HKH 2006).  Benthic 

macroinvertebrates were collected along the stream of 50m distance to 

analyze water quality class of the stream at Thumka village and to assess the 

aquatic biodiversity of the site.  

Indoor Air pollutants estimation: The quantity of fuel used per day/per 

household for cooking and other activities in the study areas was estimated.  

The pollutants as per the type of fuel used were emitted based on the factors 

provided by US EPA (1993) and Shrestha and Malla (1993). Analysis of 

indoor air pollution impact was made based on the household type, 

ventilation, present/absence of stack, type of cooking stove used.  For the 

validation of the findings of the first phase, five households randomly picked 

one from each village in this phase and estimated the pollutant emitted based 

on the same method and factors used as in the first phase (did you do this 

this year or in the first year?) 
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Literature review  

Related documents on shifting cultivation, Chepang people, EcoHealth and 

health were collected from different sources to supplement the research. The 

extracts from these literatures were very much helpful to justify the problem 

identified, refine research methods, statistical tools, discussion, the findings, 

conclusion and recommendations  

Data analysis 

Data entry and analysis was made in SPSS and MS Excel software. 
Statistical analysis was done using mainly correlation, Mann-Whitney U test 
and ANOVA. The analyzed data were interpreted into text, tables and figures.  

2.3 STUDY POPULATION 
All the Chepang households (115) in the study sites were taken for the 
household questionnaire survey.  

Table 1: Study households 

Villages   Study Households 

Thumka   36  
Hiklung   22  
Ghyalchowk   39  
Kholagaun /Rasoli   18  
TOTAL   115  

Source: Field survey (2008) 

Comparison was made between the Chepang people having and not having 
shifting cultivation land.  

Table 2: Respondents with and without having shifting cultivation land 

Villages  With Shifting Cultivation Land  Without Shifting 
Cultivation Land  With fallow  Without fallow  (recent annual 

cropping) 
Thumka  5 25 6  
Hiklung  9 10 3  
Ghyalchowk  1 29 9  
Kholagaun /Rasoli  16 1 1  
TOTAL  31 65 19  
Source: Field survey (2008) 
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Similarly, comparison was made between the Chepang people leaving and 
not leaving fallow in shifting cultivation land. Not leaving fallow in shifting 
cultivation land denotes that Chepang people used to leave fallow in that 
shifting cultivation land but recently they start to practice annual cropping 
without leaving annual or multiyear fallow. These comparisons were made to 
obtain the overall scenario of land use transition and human health among 
Chepang people practicing different land use practices and to generalize the 
findings for the study districts.  
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    CHAPTER 3 

RESULTS AND DISCUSSION 

3.1 FINDINGS FROM OVERALL CHEPANG POPULATION IN THE 
FIVE VILLAGES 

The study focused mainly on the Chepang communities and was confined to 

the villages of Kholagaun and Thumka, in Tanahun and Gorkha respectively. 

Agriculture is the principle occupation and shifting cultivation the predominant 

farming system practised by this group. The sites have a sub-tropical type of 

climate with altitude ranging from 500 m-1700 masl. The topography of the 

site largely determines the technologies used in their agriculture, which is 

based primarily on the production of staple crops: maize, black gram, 

soybean, beans, etc. The traditional farming system and cultivation on steep 

slopes have accelerated the rate of erosion and degradation. A baseline 

survey by Regmi et al. (2002) showed that the literacy rate and income status 

of households was very low in districts with shifting cultivation practice in 

Nepal. Most of the people are poor and experience food deficiency for about 

six months per year. The area is difficult to access, marginal in agricultural 

production, and lacks cash generating opportunities. It was also observed that 

the nutritional status of family members is very low, and most of the children 

suffer from malnutrition. People depend upon wild foods for their survival. 

Land Use  

Out of 115 Chepang households, 96 (83.5 percent) households have Shifting 

Cultivation (SC) lands. The mean area of shifting cultivation land per 

household is 0.198 hectares. The total area of shifting cultivation land in study 

sites is about 19 hectares. 53 Chepang households (55 percent) have only 

one SC plot and 24 households (25 percent) have two SC plots. 
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Table 3: Area of different land use types in study sites 

Land use  Mean area (ha) Total area (ha)

Khet (irrigated lowland)  0.16  9.4

Bari (rainfed upland) 0.3  33.8

Shifting cultivation   0.198  19

Source: Field survey (2008) 

Bari land (rainfed upland) is owned by more Chepang households than 

shifting cultivation and khet land (irrigated lowland). Khet land is owned by 

fewer Chepang households than bari land and shifting cultivation land.  

Almost all the Chepang people have rainfed bari land. The average area of 

bari land per household is 0.3 hectares. The total area of bari land in study 

sites is about 33.8 hectares. 58 Chepang (50 percent) households have 

irrigated khet land. The average area of khet land per household is 0.16 

hectares. The total area of khet land in study sites is about 9.4 hectares.  

Status of Fallow Period in Shifting Cultivation Land and Food 
Sufficiency Period 

Only 31 Chepang households (32 percent) leave SC land fallow for 2.5 years 

in average, whereas 65 households (68 percent) do not leave SC land fallow 

i.e. they have practiced annual cropping.  

Based on historical timeline information, the Chepang people leave about 7 

years fallow in shifting cultivation land in 1960s, but they leave only 5.5, 3.5 

and 2.5 years fallow in 1970s, 1990s and 2000s respectively (Data source: 

Field survey 2008/09). It shows the decreasing trend of leaving fallow in 

shifting cultivation land.  

On the other hand, food sufficiency period has also decreased gradually. In 

1960s and 70s, cereal crops and wild foods had fulfilled the food requirements 

of the Chepang family for all the months in a year, but in 1990s, food 
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sufficiency period was only 7 months per year and in 2002, this period has 

been decreased to 5 months only (Data source: Field survey 2008/09).  

It shows the effect of change in fallow period in shifting cultivation land in the 

food sufficiency of the shifting cultivators.  
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Figure 2: Average fallow period and food sufficiency months  

(Data source: Field survey 2008/09) 

Wild Food Species Used by Chepang People 

Chepang people use 21 wild food species and 25 cultivated crop species in 

these days. It shows that wild food represents 46% and cultivated crops 

represent 54% in the total number of used species.  

The wild food species used by Chepang people are Bhyakur, Ban Tarul, 

Sisnu, Jaluko, Niuro, Khole Saag, Wild Mushroom, Amala, Simlighan, Ainselu, 

Tanki, Tyaguna, Jyar, Koiralo, Kurilo, Boke Saag, Chiuri, Local Mango, 

Maane, Gittha and Pindalu. These wild foods are categorized as 7 

rhizome/tuber species, 9 leafy vegetable species and 5 fruit species.  

The percentage shared by cultivated vegetable, cereal crops, rhizome wild 

foods, leafy vegetable wild foods and miscellaneous wild foods is 26, 28, 15, 
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20 and 11 percent respectively. It shows that cultivated cereals, vegetables 

and leafy vegetable food items are the major food items of Chepang people.  

Nutrient Status of Wild Foods 

Individual wild food was tested one by one in the laboratory to find the crude 

fat, crude fiber, crude protein and total ash. Average nutrient content was 

derived by categorizing the wild foods into two groups: rhizome wild foods and 

leafy vegetable wild foods.  

Rhizome wild foods contain highest percentage of crude carbohydrate 

(81.45%) than other nutrient components. The percentage amount of crude 

fat, crude fiber, crude protein and total ash is 0.39%, 9%, 1.39% and 7.77% 

respectively.   

Leafy vegetable wild foods also contain highest percentage of crude 

carbohydrate (63.92%) than other nutrient components, but this amount is 

less than in the rhizome wild foods. The percentage amount of crude fat, 

crude fiber, crude protein and total ash is 0.76%, 14.49%, 3.10% and 17.73% 

respectively, which is more than in the rhizome wild foods.  

Mean Amount of Wild Food Extraction by Chepang People 

Chepang people extract Chiuri, Local Mango, Gittha, Tanki, Pindalu, Jyar and 

Bantarul in larger amount than other wild foods such as Bhyakur, Sisnu, 

Jaluko, Niuro, Khole Saag, Wild Mushroom, Amala, Simlighan, Ainselu, 

Tyaguna, Koiralo, Boke Saag and Maane. It reflects the essence of further 

research to assess the cause of selective preference of wild foods by the 

Chepang people. The mean amount of wild foods that Chepang people use to 

extract per year per household is presented in the following figure.  



24 

 

 

Figure 3: Mean amount of wild food extraction by Chepang people in a year 

 

Accessibility to Wild Food Collection  

According to historical timeline information, the average time needed in a day 

to collect sufficient wild foods for the whole family members was 1.5 hours in 

1980s, 2 hours in 1990s and 3.5 hours in 2000.  This increase in time to 

collect wild foods indicates the decline in wild food availability. The major 

causes of decline in wild food availability are degradation of habitat of these 

species and continual extraction by local people. The average time required to 

reach the source of wild foods is 1.5 hours. Chepang people collect the wild 

foods from the nearby forest land, shrub land, riverine forest/bushes and 

shifting cultivation land.  

Status of Meal Intake  

The average frequency of Chepang meal per day is two times.  The first meal 

is taken in 11-12 o’ clock in the morning and the second meal is taken in 7-8 

o’clock in the evening. The meal mainly consists of maize/rice, green chili and 

curry/vegetables (mostly wild foods).  In addition to these meals, children, 

women and males all take local wine (Jaand) in dawn, afternoon and dusk. 

Children and adults eat the same meals.  
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Each male, female and child of a Chepang family eats 202 grams, 164 grams 

and 104 grams of dry maize/rice grains in average in a meal. Age criterion for 

children is under 14 years.  

202
164

104
0
50
100
150
200
250

Male Female Children

G
ra
m
s

Quantity of maize/rice intake per meal per person

 

Figure 4: Consumption amount of maize/rice grains per meal 

Each male, female and child of a Chepang family eats 268 grams, 246 grams 

and 206 grams (before cooking weight) of wild rhizome curry/vegetable in 

average in a meal. the Likewise, each male, female and child of a Chepang 

family eat 210 grams, 196 grams and 162 grams (before cooking weight) of 

leafy (green) wild curry/vegetable in average in a meal. The difference in the 

meal intake amount between male and female can be due to difference in 

physiological needs in male and female. These figures show that dietary 

diversity and intake by Chepang people is very less than required for a 

balanced diet.  
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Figure 5: Consumption amount of wild rhizomes and leafy wild vegetables per meal 
 

Cultivated Crop Species Produced by Chepang People 

Chepang people cultivate 25 species of cereal crops and vegetables in 

shifting cultivation, bari and khet lands. Among these, 12 species are 

vegetable crops and 13 species are cereal crops. They do not cultivate rice 

and vegetables in shifting cultivation land because of less suitable soil, steep 

topography and lack of irrigation facility.  

The major crops in shifting cultivation land include maize, sesame, cowpea, 

buckwheat, millet, blackgram, gahat and junelo. The major cereal crops in 

rainfed bari land include maize, sesame, cowpea, wheat, buckwheat, millet, 

rice, mustard and blackgram. The major vegetables in rainfed bari land 

include potato, tomato, bean, chilly, cauliflower, cabbage, rayo saag, brinjal, 

raddish, carrot and masyang. The major cereal crops in irrigated khet land 

include maize, sesame, wheat, rice and blackgram. The major vegetables in 

irrigated khet land include potato, tomato, bean, chilly, cauliflower, cabbage, 

rayo saag, brinjal and raddish.  

The mean amount of production of maize, sesame, rice and blackgram from 

all land use types is higher than other cereal crops. The mean amount of 
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production of tomato, cauliflower, cabbage and bean from bari and khet land 

is higher than other cultivated vegetables.  

Sessame is produced more in shifting cultivation land than in bari and khet 

lands in terms of yield. Rice is produced more in khet land than in bari land.  

Blackgram is produced in bari land than in khet and shifting cultivation lands. 

Maize is produced more in bari land than other land use types. Cowpea is 

produced more in bari land than in shifting cultivation land. Tomato, 

cauliflower, cabbage and potato are produced more in bari land than in khet 

land. It can be due to the suitability of soil and moisture requirements in bari 

land than other land use types.  

Wheat is produced more in khet land than in bari land. Bean and brinjal are 

produced more in khet land than in bari land. It can be due to the suitability of 

soil and moisture requirements in khet land than other land use types.  

The diversity of the cultivated crops in Chepang community seems reasonably 

satisfactory but their production is hindered by the steep topography, low soil 

productivity and lack of irrigation facility. So the food security status is not 

good in Chepang community.  

The mean annual amount of cultivated crop species produced by Chepang 

people on different land use types is presented in the Annex 3: 

Status of Production, Consumption and Sale of Commercial 
Vegetables 

Chepang people consume only 10 percent of the total production amount of 

semi-commercial vegetables (tomato, cauliflower, cabbage) in average and 

sell 90 percent of total production. It shows that their dependency on wild 

foods is not decreased from semi-commercial vegetable farming. The farmers 

use the money mostly for purchasing wine and millet as raw material to 
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prepare local wine; and in buying essential things for the family such as 

clothes, salt, oil, meat, rice and paying the loan, etc. It gives an important clue 

that the status of nutrition (esp. protein) intake is not altered from semi-

commercial vegetable farming. 

Status of Application of Pesticides, Chemical Fertilizers and Livestock 
Manure  

75 households (65 percent) apply pesticides in bari land 35% households do 

not use pesticides at all. 68 households (59 percent) apply chemical fertilizers 

in bari land and 41% households do not use chemical fertilizers at all.  

The average amount of chemical fertilizers used by each Chepang household 

in bari land is 26 kg per year Irrespective of the land area. Each household 

applies 253 ml of pesticide in average per year in bari land irrespective of the 

land area.  

40 Chepang households (35 percent) apply pesticides in khet land. Each 

household applies 160 ml of pesticide in average in khet land per year. 51 

Chepang households (44 percent) apply chemical fertilizers in khet land. The 

average annual amount of chemical fertilizers used by each Chepang 

household in khet land is 32 kg Irrespective of the land area. 

113 households (98 percent) apply livestock manure in bari land. The average 

annual amount of livestock manure used in bari land per household is 1627 

kg.  47 Chepang households (41 percent) apply livestock manure in khet land. 

The average annual amount of livestock manure used in khet land per 

household is 902 kg Irrespective of the land area.  

Chepang people do not apply fertilizers and pesticides in shifting cultivation 

land. It can be due to the adverse soil and topographic factors in shifting 

cultivation land in which Chepang people believes that application of the 
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fertilizers and pesticides will not ensure reasonable return from the crops. Low 

economic status of Chepang people can also be another factor for this.  

 

Figure 6: Mean amount of pesticide and chemical fertilizer use by a household 

The major pesticides used by Chepang households in agricultural fields are 

as follows: 

1. Devicyper 10, Cypomethrin 10% EC  
2. Decis, Deltamethrin 2.8% EC  
3. Ghambhir, Chlopyriphos a.i. 50% w/w, Cypermethrin ai 5% 
4. Thiodan, Endosulfan 25% EC 
5. Devikol, Dichlorovos 76% EC  
6. Rogorich, Dimethoate 30% EC  
7. Kraloxyl-m2 72% wp, metalaxyl 8%, menocozeb 64% wp 
 

The number of Chepang households using fertilizers and pesticides in bari 

land is higher than using those in khet land. The number of households using 

livestock manure is higher than those using chemical fertilizers in bari land. 

The number of households using chemical fertilizer is higher than those using 

livestock manure in khet land.  
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Chepang people apply 25.6 liters concentrate pesticides and 3,413kg 

chemical fertilizers in total annually in bari and khet land in all five villages. 

They apply 226,250kg livestock manure annually in all land use types.  

Chepang people apply 568ml and 681ml concentrate pesticides in one 

hectare of bari and khet land per year respectively. They apply 53kg and 172 

kg chemical fertilizers in one hectare of bari and khet land per year 

respectively. They apply 5,440kg and 4,508kg livestock manure in one 

hectare of bari and khet land per year respectively. Chepang people do not 

use livestock manure in shifting cultivation land.  

Table 4: Per hectare use amount of pesticides, chemical fertilizers and livestock manure in different land use 
types 

  Per Hectare Use  

Land use   Concentrate Pesticides (ml)  Chemical Fertilizers (kg)  Livestock Manure (kg)  

Bari   568   53  5440 
Khet   681   172  4508 
Total   1249   225  9948 
 

Relationship between Commercial Vegetable Production and Use of 
Chemical Fertilizers and Pesticides 

• The amount of tomato production and amount of pesticides used in bari 

land are significantly positively correlated (r=0.432, n=97) in Gorkha 

district, but in the case of Tanahun district, the correlation of these 

variables is not statistically significant, though positive. 

• In Bhumlichowk (Gorkha), the amount of tomato production in bari land 

is significantly correlated with amount of pesticides used in bari land 

(r=0.474, n=58).  

• The amount of cauliflower & cabbage production and amount of 

pesticides used in bari land are significantly positively correlated (r=1, 

n=18) in Tanahun district, but in the case of Gorkha district, the 

correlation of these variables is not significant though positive.  
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• In Ghyalchowk, the amount of tomato and cauliflower production in bari 

land is significantly positively correlated (r1=0.552, r2=1, n for r1 = 39 

and n for r2 = 39) with amount of chemical fertilizers used in bari land.  

• In Ghyalchowk, the amount of tomato and cauliflower production in bari 

land is significantly positively correlated (r1=0.552, r2=1, n for r1 = 39 

and n for r2 = 39) with amount of chemical fertilizers used in bari land.  

• In Chimkeswori, the amount of cauliflower and cabbage production in 

bari land is significantly positively correlated (r1=1, r2=1, n for r1 = 18 

and n for r2 = 18) with amount of pesticides used in bari land. 

• In Bhumlichowk, the amount of tomato production in bari land is 

significantly correlated with amount of pesticides used in bari land 

(r=0.474, n = 58).  

These analyses show that pesticides and chemical fertilizers enhance the 

production of vegetables. Considering the adverse effects of pesticides 

and chemical fertilizers in ecosystem and human health, the major issue 

will be how to ensure the application of these materials in optimal way to 

reduce the adverse effects to human health and ecosystem.  

 

Water Sources 

There are three major water sources such as stream, canal and tap water in 

the study area. Of these, tap water is being the most common. 
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Figure 7: Households using different types of water sources (n = 115)   

Source: Field Survey 2008/09 

Distance for fetching drinking water determines the quantity of water for 

consumption. In the study area, 47% households have access to drinking 

water within the households premise while 21% have to walk over 30 minutes 

and 32% have to walk about 15-30 minutes from the house. Women and 

children were responsible for fetching water in the houses. Each household 

collects in average 60 liters of water for domestic activities per day which is  

less than the national average for the rural area that is 270 liters (45x6 litres) 

(CBS 2004).    

Source of Water Used in households  

Eight drinking water sources have been taken as shown in Table 7 for water 

quality analysis.  Qualitative water testing with hydrogen sulfide test kit  was 

used to know whether water is faecally contaminated or not. The positive 

result shows the water is faecally contaminated and not recommended for 

consumption (Manja et al.1982). Quantitative analysis of bacterial parameters 

like Escherichia coli and faecal streptococcus were analyzed by membrane 

filter technique filtering 100ml water through 0.45µm pore size and incubated 

at 37◦ C for 24 hours. The bacterial count is made in colony forming unit (cfu) 

per 100ml. Potable water should be zero or 0 cfu/100ml (WHO 1996).  The 

heterotrophic plate count indicates degree of organic pollution, the number of 

bacteria is analyzed per milliliter. For this one milliliter water is spread on 
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Tryptic soya agar and incubated at 22◦C for 48 hours. The bacterial count is 

measured in terms of cfu/ml. The potable drinking water should contain 

heterotrophic bacterial count <500 (WHO 1996). The result of the analysis 

shows that all the sources except one were contaminated with faecal matter 

at different levels (Table 5). This signifies that there is a need of different 

levels of treatments. No community has adopted any kind of water treatment 

before consuming, nor has used the water filter distributed by a NGO. It can 

be assumed that they are not aware about the contamination of the water they 

are used. It is observed that the water filter provided is found to be used to 

store potato rather than filtering drinking water.  

Table 5: Drinking water sources and bacteriological water quality 

Water sources   Description/l
ocation 

Water quality  ‐  
Coliform test  

*Mean HPC 
cfu/ml  

*Mean EC 
cfu/100ml  

*Mean FS 
cfu/100ml  

1 Tube Well   Beltar, 
Ghyalchowk 
(School) 

+  880 45 10 

2 Tube Well  Hiklung ‐
8,Bhumlicho
wk (tap 
water ) 

‐  400 ‐ 1 

3 River   Hiklung ‐8, 
Bhumlichow
k (stream 
water) 

+  1120 60 15 

4.well   Hiklung ‐8, 
Bhumlichow
k (well 
water) 

+  1100 40 18 

5 Tube Well   Itar, 
Ghyalchowk‐
5 

+  1200 45 20 

6. Tube Well  Kholagau 
(Tap water ) 

+  800 50 15 

7. River   Thumka ‐8, 
stream 
water  

+  850 60 12 

8. Tube Well  Thumka‐(8‐
31) 

+  750 70 10 

Source: Field survey (2008), *Lab analysis performed in Community Medicine and Family 
Health Laboratory, IOM 
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Stream Water Quality and Aquatic Biodiversity 

The substrate composition of the sample site is analyzed and domination of 

boulder and cobbler are seen. This indicates that river has gradient and 

maintained the diversity and abundance of aquatic biodiversity with diverse 

types of substrate composition. The list of identified aquatic biodiversity is as 

follows:  

Name of Dominant groups  

Name of stream: Thumka-8, stream water 

Scientific classification of the aquatic biodiversity  showed  the following 

groups of the benthic macroinvertebtates: Elmidae (1); Athericidae (1);  

Chironomidae (1); Baetidae (2); Heptageniidae (1); Capniidae (1); 

Lepidostomatidae (1) Athericidae(1); Heptageniidae (1); Limoniidae (1)  

The presence of the sensitive groups of the aquatic animals showed that the 

water quality was good and could be used as raw water abstraction and could 

be recommended to consume with simple disinfection and filtration.  

 

Figure 8: Substrate composition of the stream 

The type of vegetation and detritus coverage in the aquatic ecosystem 

determines the diversity and abundance of the aquatic animals. Table 16 



35 

 

indicates that the composition of the detritus and vegetation coverage is 

favorable for the diversity and abundance of sensitive macro invertebrates.  

Table 6: Vegetation detritus coverage 

Vegetation coverage (%)  Detritus coverage (%) 

Macrophyte  Moss  Filam, algae Algae  Fungus Wood leaf CP  
OM  

FP  
OM  

10  20 ‐  10 ‐ 30 30 40   

Source: Field survey (2008) 

 

Both Bacteriological and chemical analysis were performed in community 

medicine and family health department laboratory of Institute of Medicine 

(IoM), Tribhuvan University, Kathmandu in December, 2008. For physico-

chemical analysis of water samples, 11 parameters like pH, Iron, 

Temperature, dissove oxygen (DO), Biological oxygen demand (BOD),, 

Chloride, N-NH4, Hardness , NO3-N,  PO4 – P, conductivity  were considered 

and  analysed  the parameters by  pH meter, Test kit, Thermometer, Titration, 

Titration/ Five days incubation, Titration, Test Kit, Titration, Test kit, 

Spectrophotometer and Conductivity meter  respectively. The analyzed 

parameters were compared with WHO guideline for drinking water quality, 

National Standard (2005) and surface water guideline recommended for 

drinking water abstraction (WHO, 2006, DWSS 2006, ASSSESS-HKH 2008) 

The common water sources in the study areas were observed such as spring, 

river, dug well and pipe water.  However, most of the sources are linked with 

the surface water of the study area.  The analysis of the water samples were 

depicted in Table 7.  The analyzed results were compared with National 

standard (DWSS 2005), Surface water (Access HKH 2008) and WHO drinking 

water guideline (1996). The pH found in all the samples was more or less 

neutral. The concentration of Iron, Chloride, Hardness and Conductivity 

analyzed were found within the water quality standard of Nepal (DWSS 2005). 
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The average temperature record showed that the river was in mountainous 

stage (Access HKH 2008).  The variation in dissolved oxygen was seen which 

might be due to the variation in the sources. Closed sources like tap water 

have low dissolved oxygen (DO) while open lotic source has high DO. 

Biological oxygen demand has shown variation from 6-10 mg/l. The inorganic 

substance like NH4-N, NO3-N and PO4 – P are seen in higher concentration  

in comparison to the surface water  at head water which are seen from the 

anthropogenic activities may be here  the use of chemical fertilizers.  
   

Table 7: Chemical analysis of water samples 

W
S  

pH
  

Iron  
(m

g/l)  

Tem
p 

(°C)  

D
O
 

(m
g/l)  

BO
D
5  

(m
g/l) O

2   

Chloride 
(m

g/l)

N
‐N
H
4   

(m
g/l) 

H
ardness 

(m
g/l)

N
O
3‐N

 
(m

g/l)

PO
4 – P 

(m
g/l) 

 Cond. 
(µS/cm

)  

1   6.8   ND 10   13  6 30  0.1  65  7  0.2   58 

2   7.1   0.1 12   10  7 25  0.4  71  11.
2 

0.3   65 

3   7.1   1 12   8  8 22  0.1  46  11  0.4  45 

4   7.2   0.1 11   6  6 15  0.5  70  6  0.2   70 

5   7.1   0.2 11   8  7 20  0.8  90  11.
8 

0.3   67 

6   7   ND 12   7  8 45  1  78  ND  0.2   65 

7   7.2   0.2 11   8  9 30  0.8  60  11.
5 

0.3  66 

8   6.9   0.2 10   8  10 30  1 65  11.
4 

0.3   60 

Surface   6.5
‐
8.5 

<0.3  10‐25  10 3‐6 50 <0.
1 

<1 

<0.
2 

>20

WHO GV  6.5
‐
8.5 

0.3‐3  15  4‐12 3‐10 25
0 

0.2 25
0 

10 

0.2  100
0 

Nepal 
Standar
d  

6.5
‐
8.5 

0.3‐3  NA  NA NA 25
0 

1.5 50
0 

10 

  150
0 

Source: Field survey (2008) 
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Toilet coverage  

 The household having toilet is assumed that their family members use toilet 

for defecation. Only 37 (32%) households have toilet in their houses.  The 

others i.e. 78 (68%) uses different places for defecation. Majority of the open 

defecators have used forest, bush (near by shrubs), followed by the river bank 

and others (Figure 49).   

 

 

Figure 9: Places of defecation in the community  

 

The Chepang community has managed the household waste on its own way, 

i.e. dumping, burning and composting. These practices are considered  by 

them as an eco-practice. 

The composition of waste is found to be varied but major composition is 

organic.  
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Figure 10: Composition of the waste in the community (n = 115)  

 

Indoor Air Quality 

The Chepang households have access to different  types of locally available 

energy sources for the purpose of  light. They are kerosene, solar tuki, 

electricity, crop residue and biogas.  

 

 

Figure 11: Types of energy used for the light (n = 115) 

Majority of houses use traditional fuel stoves followed by improved and both. 
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Figure 12: Types of cooking stoves used in the community (n = 115)   

More than 80% mothers take their children in the kitchen during cooking and 

more than 50% of the children spend 4-5 hours in the kitchen (Source: Field 

survey 2008/09) .  
 

Fuel Type Used for Cooking 

About 92% of the Chepang communities have used solid fuel for cooking 

(Table 8). Most of the Chepang have no separate kitchen, window and 

chimney but small ventilation pores, which are not adequate for the air 

exchange coming from the kitchen.  

Table 8: Fuel type used for cooking in the community 

Fuel   Frequency  Percent 
Wood  106  92.1 
Gas  9  7.9 
Total  115  100 

 

 The kitchen area was analyzed as shown in Table 9 and found out less than 

the reference value required while using solid fuel (NHRC 2004). There were 

no proper ventilation in the kitchen and black deposits in the kitchens were 
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observed and smoke during cooking was very much suffocating which was 

mainly due to the lack of proper ventilation.  

Table 9: Measurement of kitchen area in Chepang community 

Sample   Area of 
kitchen (m2)  

Ref. Kit. 
Area (m2)  

Ventilation  Black 
deposit  

Smoke during 
cooking  

Ghyalchowk 
8.7 

>5.5 

No  √  Very much 
suffocation  

Kholagau  9.3  No  √  Very much 
suffocation  

Source: First phase (2006) 

The figure shown in Table 9 has been estimated based on the average fuel 

type used per household. The fuel wood used per household varies from 5kg 

to 16kg and the average amount used is found to be 9 kg per day per house 

(Field source 2008).  The estimation of indoor pollutants of fuel wood used is 

made based on the factors provided by US EPA (1993) and Shrestha and 

Malla (1993). The particular matter equal or less than 10µm (PM10) estimated 

from the type of energy used is more than >500 µg/m3 which is higher than the 

acceptable value of 120 µg/m3 (NBS 2009). 

 Since there is no proper ventilation and chimney for releasing pollutants, all 

the particular matter like CO, benzene, and hydrocarbons as shown in Table 

10 are suspended in the indoor air at repairable height. This may be one of 

the reasons that the respiratory flow rates of the mothers were low as shown 

in Table 7. 
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Table 10: Pollutants estimated as per the types of fuel used for cooking 

Pollutants   Estimated Emission 
(mg/m3) * 

Allowable level 
(mg/m3)** 

Proposed standard 
for Indoor air 
pollution 
(mg/m3)*** 

Carbon Monoxide   300  10  10

Particles   6.6  0.1  0.12

Benzene   1.6  0.002  ‐

1,3‐Butadiene   0.004  0.0003  ‐

Formaldehyde   1.4  0.1  ‐

Source: *Field survey (2008) 

**ITDG (2002), ***MoEST (2008), National indoor air quality standard  

 

Gender Norms and Practices 

The activities with lead role of male, female and both are presented in the 

following table: 

Table 11: Sex wise major activities in the community 

Male   Female  Both 

Carrying chemical fertilizers from 
market to home  

Cooking  Decision over schooling of 
children  

Applying chemical fertilizers in 
the farmlands  

Taking care of young children  Preparing or digging the SC 
land  

Applying pesticides in the field   Fetching water  Harvesting of grains 

Grazing livestock   Fuel wood collection in jungle  Carrying harvested grains in 
home  

Burning for new SC land   Collection of manures of livestock 
from their herds  

Tending and cultural 
operation of crops  

Ploughing the field   Carrying manure in the farmlands 

Bringing food items from the 
market  

Applying livestock manure in the 
field  

Hunting of bats   Washing family clothes 

Taking part in public forums and 
events  

Wild food collection 

Data source: Field survey 2008/09 
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Male contributes more in outdoor activities than female in Chepang 

community. Chepang people were asked to answer whether male, female or 

both are mainly involved in 20 selected outdoor activities and 4 indoor 

activities during the questionaaire survey.  

The indoor activities listed were cooking, decision over schooling of children, 

taking care of young children and taking care of sick family members. It was 

found that 45 percent outdoor activities were mainly carried out by male, 35 

percent mainly by female and 20 percent by both. But in case of indoor 

activities, 50 percent activities were performed by female, 25 percent by male 

and 25 percent by both.  

Nutritional Status of Children (<5 years of age) 

The information on the nutritional status of the children less than five years of 

age has been analyzed from the households of the study areas on three 

indices: weight-for-age, height-for-age, and weight-for-height. Height and 

weight measurements were taken following the guidance of UNICEF (2006). 

There were altogether 76 children of <5 years of age in the study area, of 

which 36 male and 40 female. Children younger than 24 months were 

measured lying down (recumbent length) on the board, while standing height 

was measured for older children. The weight of infants was obtained by 

deducting the combined weight of mother and infants from the mother’s 

weight. 

Each of the three nutritional status indicators is expressed in standard 

deviation units (z-scores) from the median of the reference population. In any 

large population, there is variation in height and weight; this variation 

approximates a normal distribution. The three indices—height-for age, weight-

for-height, and weight-for-age—provide different information about growth and 

body composition, which can be used to assess nutritional status. The height-
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for-age index indicates linear growth retardation and cumulative growth deficit. 

The 2-SD with z-score is considered as standard value. The children with 

height-for-age below this value are considered short for their age (stunted) 

and chronically malnourished. Likewise, the children with height-for-age have 

below three standard deviations (-3 SD) from the median of the reference 

population are considered severely stunted. Stunting reflects failure to receive 

adequate nutrition over a long period of time and is worsened by recurrent 

and chronic illness. Height-for-age, therefore, represents the long-term effects 

of malnutrition in a population and does not vary according to recent dietary 

intake (Yang et al. 2003). 

The weight-for-height index measures body mass in relation to body length 

and describes current nutritional status. The children whose z-scores are 

below 2-SD from the median of the reference population are considered to be 

thin for their height (wasted) and acutely malnourished. Wasting represents 

failure to receive adequate nutrition in the period immediately preceding the 

survey, which is due to inadequate food intake during a recent episode of 

illness, causing loss of weight and the onset of malnutrition. The children 

whose weight-for height is below 3-standard deviations from the median of the 

reference population are considered severely wasted. 

Weight-for-age is a composite index of height-for-age and weight-for-height. It 

takes into account both acute and chronic malnutrition. The children whose 

weight-for-age is below 2-standard deviations from the median of the 

reference population are classified as underweight (WHO 1998).  
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Figure 13: Nutritional status of <5 years of children (Data source: Field survey 2008/09) 

 Nutrition status of the children under 5 years of age in the study area is 

shown in figure 1. Only 4% male and 3% female children are normal and 

remaining percentage showing wasted and stunted or both. 

 

Health Status of Mothers 

A mother’s nutritional status has important role for not only the mother health, 

but also for their children health. Malnutrition in mother reduces productivity, 

increases susceptibility to infections, delays recovery from illness, and 

heightens risk of adverse pregnancy outcomes. A mother with poor nutritional 

status as indicated by the low Body Mass Index (BMI), short stature, anemia, 

or other micronutrient deficiency, has a greater risk of obstructed labor, having 

a baby with a low birth weight, producing lower quality breast milk, death due 

to postpartum hemorrhage, and illness for the mother herself and her baby. 

The height of a mother is associated with the adequacy of nutrition during 

childhood and adolescence. A mother’s height is used to predict the risk of 

difficulty in delivery because small stature is often associated with small pelvis 

size and the potential for obstructed labor. 
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The risk of giving birth to a low birth weight baby is influenced by the mother’s 

nutritional status. The cut off point for the height at which mothers can be 

considered at risk is 1.5 m, but it varies between populations (NDHS 2007).  

The index used to measure thinness or obesity is known as the Body Mass 

Index (BMI). BMI is defined as weight in kilograms divided by height squared 

in meters (kg/m2). A cutoff point of 18.5 is used to define thinness or acute 

under nutrition and a BMI of 25 or above usually indicates overweight or 

obesity (NDHS 2007). Pregnant women and women with a birth in the 

preceding 2 months are excluded from this analysis. Table 14 shows the 

distribution of 76 women of 15-45 years of age by height and BMI.  The mean 

height of the women in the study area is 1.51 meters, which is above the 

range of 1.5 meters (NDHS 2007). About 65% of the women have BMI below 

the benchmark (18.5). This means that they have poor health status. 

According to WHO (1998), a prevalence of more than 20 percent of women 

with a BMI below 18.5 indicates a serious public health problem (NDHS, 

2001). 
 

Table 12: Body mass index of women (15‐45 years of age) (n = 76)  

Reference 
BMI  (Kg/m2) 

State   Woman 
(%)  

Mean weight (Kg) 
  

Mean
height (m) 

<16.0     Severely thin   15.7  37 1.45

16.0‐16.9    Moderately thin 19.0  42 1.44
17.0‐18.4     Mildly thin   30.3  43 1.50

18.5‐24.9     Normal  35.0  51 1.51

25.0‐29.9     Over weight   ‐   ‐ ‐

≥30.0     Obese   ‐   ‐ ‐

Total (%)    100  

Source: Field survey (2008/09) 

Table 13 shows that majority of the mothers have normal blood pressure and 

pulse rate. Very few have high and low blood pressure and pulse rate (WHO 

1998). However, the strength of the breath measured by the flow meter and 
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based on the classification of respiratory flow rate [Red-250 l/min (Low), 

Amber =500 l/min and green >550 l/min (Normal)] was normal only in 20% 

respondents. This may be the indication that majority of the mothers have 

respiratory problem which may be due to the use of solid fuel and the kitchen 

without proper chimney (smokestack). The duration of exposure of the 

mothers in the smoke during cooking is at least 6-8 hours per day (Field 

survey). It was observed that the smoke remained in the kitchen for longer 

after cooking and which is in the respirable height (Field observation, 2008).  

Table 13: Blood Pressure and Pulse Rate and strength of breadth (Flow rate) of the mothers (n = 15) 

 Measurement   Normal (%) High (%) Low (%) 

Systolic/ Diastolic (mmHg) 90.5   5.0  5.0 

Pulse /min   80.5   10.0  10.0 

Strength of breath l/min*  20.0   ‐ 80

Source: Field survey 2008 

Classification of respiratory flow rate:  Red -250 l/min (Low), Amber =500 l/min and 

green >550 l/min (Normal) 
 

Immunization Status of the Children  

The Expanded Programme on Immunization (EPI) is a priority programme of 
the Government of Nepal. EPI is considered as one of the most cost-effective 
health interventions. Effective implementation of the EPI programme 
contributes directly to the reduction of infant and child morbidity and mortality. 
The EPI programme consists of OPV3, DPT3, BCG, and Hepatitis B, and TT2+ 
in pregnant women.  

The survey of 115 households shows that 78% of their children were 

immunized but only 32% had immunization card. Based on the card, 

immunization coverage is shown in Table 16. 
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Table 14: Children with the types of immunization with cards (n = 37)  

Vaccine 
  
  

  

Number  Total  
% 
  

Drop out rate (%) 
 

Male  Female Total  Male  Female  Total

BCG  20  17  37  100   

DPT  Ist  19  16  35  94.6 
47.4  68.75 

57.1 
 
 

IInd  15  15  30  81.1 
IIIrd  10  5  15  40.5 

Polio  Ist  19  16  35  94.6 

47.4  68.75 

 
57.1 
 
 

IInd  15  15  30  81.1 

IIIrd  10  5  15  40.5 
Measles  15  10  25  67.6  25.0  41.2  32.4 
Hepatitis B  15  10  25  67.6  25.0  41.2  32.4 
Source: Field survey (2008/09)   
 

The analysis of dropout rate of DPT and measles vaccination was made based 

on the following equations (DoHS 2007):  

 

 

 

Above-mentioned table shows that there were 57.1% and 32.4% drop out rates 

in DPT and Measles. The reasons for drop out  are the distance of the health 

service, less interaction with female community health volunteer mobilized by 

Nepal Government,  busy with the household activities, difficult  to carry 

children  to the health institute (mother with more than one children) and only  

mothers are concerned (Field source 2008).  The drop out rate is higher in 

famle child than the male child (Table 14).  The drop  out rate in study area is  

higher  in comparison to the national and district immunization coverage which 

is  over 80%.  Here the rate of immunization coverage calculated has been 
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calculated based on the record on immunization card  which  mother had 

shown during the field visit . However, this finding seeks the attention of service 

provider. It is the right of the child to get basic immunization package.  

Child Mortality Rate 

Child mortality rate is one of the important indicators of quality of life. Mothers 

were asked about the history of all their pregnancies, including the type of 

pregnancy outcome and the end of month and year of the pregnancy. For 

each pregnancy ending in a live birth, the mother was asked the child’s name, 

sex, age (if alive) or age at death (if dead), and whether the child was living 

with her. Information on live births is used to directly estimate mortality rates.  

Infant and child mortality rates are measured using the following rates:   

• Neonatal mortality rate (NMR)- the probability of dying within the first 
month of life 

• Peri-natal mortality – estimation is made based on the information on 
pregnancies that did not end in a live birth and on children who died within 
seven days 

• Infant mortality rate (IMR) - the probability of dying before the first birthday 
• Child mortality - the probability of dying between the first and fifth birthday 
• Under-five mortality rate (<5 MR) - the probability of dying before the fifth 

birthday. 
 
             Table 15: Child mortality rate   

         Source: Field survey (2008) 

Compared to the national level, the child mortality rates for different age 

groups of the Chepang community are higher. The neonatal and infant death 

Indicators  Study Area Country 
Perinatal death /1000 live births 146 45 
NMR/1000 live births    81 39 
IMR/1000 live births  116 60 
Children <5 MR/1000 live births 166 80 
Child mortality/1000 one year above live births 50 21 
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rates show 49% and 70% respectively of the total deaths of the children fewer 

than five years.  

HighRisk Reproductive Behavior 

The study of UNICEF (2006) indicates that there is a strong relationship 

between reproductive behavior and children’s survival chance. The probability 

of dying in infancy is much greater for children born to mothers who are too 

young or too old, children born after a short birth interval, and children born to 

mothers with high parity. For analysis purpose, a mother is classified as “too 

young” if she is less than 18 years old and “too old” if she is over 34 at the 

time of delivery. A “short birth interval” is defined as a birth occurring less than 

24 months after the previous birth, and a mother is of “high parity” if she gives 

birth to three or more living children, that is, if the child is of birth order four or 

higher. Women exhibit the potential for having a birth in a multiple high-risk 

category than in a single high-risk category. 

Table 16: Fertility behavior features 

Indicators   Study Area  National *
Household size   7.6 5.5
Illiterate    69 % 45
Total fertility rare   5.5  3.1
Maximum number of pregnancy   17 
Average pregnancy  8.5 
Source: Field survey (2006) and 2008; *= CBS 2002 

According to the result shown in table 6, TFR calculated is 5.5 births per 

woman of 15-49 years of age, which is higher than the national fertility rate of  

3.1 (NDHS 2006).  

Table 18 also shows that the mean pregnancy rate is 8.5 per woman, with a 

maximum of 17, which are said to be very high at the national context. This 

reflects the high illiteracy rate among the mothers and lack of access to 

contraceptives. .  
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Number of Children Borne by a Mother  

Number of children per family varies and maximum percentage of family is 

having 1-2 children and the lowest percentage is more than 7 children. 

 

 

Figure14: Number of children borne by a Mother (n = 115) 

Age of mother giving birth  

Marriage marks the point in a woman’s life when childbearing becomes 

socially acceptable.  

 

Figure 15: Age of Mother at first Birth (n=115) 
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Age at first marriage has a major effect on childbearing because women who 

marry early have, on average, a longer period of exposure to the risk of 

becoming pregnant and a greater number of lifetime births. Early marriage is 

prevalent in Chepang community and early age of the mother for child birth 

which is about 22% (Figure 15). Out of the total respondents (115), 98.3% 

women delivered child at home (Table 17).  

Table 17: Place of delivery practice by women in the community   

No.   Home   Hospital   Total  

113   2   115  

%   98.3   1.7   100  
Source: Field survey (2008/09) 

Table18: Health seeking behavior  

Health seeking 
behavior  

Health institution Medical shop Traditional 
healers 

Home  Home/ health 
post  

Total 
 

No.  24  50 23  12  6  115 

%   20.9  43.5  20  10.4  5.2  % 
 

Health seeking behavior is very much mixed type and they visit nearby 

medical shops most frequently (Table 18). The average distance of health 

institute is 1.5 hours by walking and majority (59%) respondents opined of 1-2 

hours (figure 16) However,  its utilization is not adequate (Table 18). 
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Figure 16: Average distance of health service from the household (n = 115)   

Maternal care   

Proper care during pregnancy and delivery are important for the health of both 

the mother and the baby. Antenatal care from a trained provider is important 

in order to monitor the pregnancy and reduce the risks for the mother and 

child during pregnancy and at delivery. Majority with over 63% have not 

visited the health institute for ANC check up and only about 3%  have 

completed minimum number of four times of ANC check up.   

Over 98% mothers give birth at home with the help of neighbor, relative and 

self. Mode of delivery according to the mother’s perspectives, majority are 

normal delivery and few (9%) abnormal (position of baby during delivery). The 

clean delivery kit is not being used and cord cutting practice is by the sickle.  

Table19: Place  and mode of delivery  (n =115) 

Natal Care   Place   f %

Place of delivery  Hospital   2 1.7

Home   113 98.3

Mode of delivery         Normal   105  91.3 

Abnormal   10 8.7
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Uterine Prolapsed 

Uterine prolapsed is one of the maternal health problems in the community. It 

occurs when the uterus has moved from its normal position in the abdominal 

cavity, usually into a lower position. Prolapsed uterus may occur because of 

underlying weak muscles, or simply as a result of repeated term pregnancies. 

Uterine prolapsed is considered to be a major cause of maternal morbidity 

among the women in Nepal (UNFPA 2006). The survey of 115 women of 15-

49 years of age who have had a pregnancy were asked whether they had 

ever experienced signs of uterine prolapsed (patheghar khasne or ang 

khasne). About 69 (60%) women expressed that they have problems of 

Uterine prolapsed and thirty out of them told that they have frequent pain and 

they used to mange the problem in local ways. The percentage of the women 

having experienced symptoms of uterine prolapsed is directly related to the 

number of pregnancies they have had and physical work load they do during 

the pregnancy and just after delivery (DHS 2007).  
 

Epidemiological study  

During the first phase study report (2007), the diseases prevailed in the study 

areas were observed and the diseases with most frequently occurred were 

prioritized. Accordingly, diarrheal disease has been selected for the 

epidemiological study). 
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Table 20: Diseases in the Chepang Community (priority order) n = 36 

Priority order   Diseases   Response 

1  Diarrhea  31

2  Skin diseases  30

3  Loss of appetite  25

4  Chronic cough  25

5  Malnutrition  24

6  Typhoid  20

7  ARI 15

8  Measles  10

9  Cholera  7

10  Night blindness  7

11  Tuberculosis  6

12  Mental related & dwarfing  6

13  Jaundice  5

Source: Field survey (2005) 

Epidemiological study on Diarrheal disease 

Diarrhea is defined as the deviation from the established bowel rhythm 

characterized by an increase in frequency and fluidity of the stools. In other 

words, it is defined as the passing of loose stools more than three times a 

day. According to Krantz and Adhikari (2001), diarrhea disease can be 

classified into three types: acute (diarrhea lasting for less than 14 days), 

persistent diarrhea (diarrhea due to infection and lasting for more than 14 

days) and chronic diarrhea (diarrhea of non infective origin lasting for more 

than 14 days). Diarrhea medically known as gastroenteritis is associated with 

dehydration, which may lead to death. Out of every four-childhood death, one 

is from diarrhea, which takes the lives of at least 3.2 million infants and young 

children every year. Of these deaths, 99.6% occur in the third world countries, 

where one in ten children die of diarrhea before the age of five (WHO, 1994). 
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In Nepal, diarrheal disease is one of the major public health problems among 

the children under five years of age; whose national average morbidity is 3.3 

episodes per child (<5 years of age) per year. National Control of Diarrheal 

Diseases Program (NCDDP) has given top priority to reduce the current 

diarrheal episodes of 3.3 per child per year. The Program has aimed at 

reduction of mortality and morbidity incidence caused by diarrhea and 

dehydration. (DoHS 2007).  Diarrhea case management is practiced in the 

health institutions by establishing Oral Rehydration Therapy (ORT) throughout 

the country. All health facilities and community health volunteers serve as the 

primary health providers in the treatment of Diarrhea with Oral Rehydration 

Solutions (ORS) free of cost (DoHS 2007). Some of the districts are also 

distributing zinc tablets along with ORS.  

In this study comparison of diarrheal disease episodes has been made 

between two groups: such as one practicing shifting cultivation and other non-

shifting cultivators. There were altogether 115 households with 96 practicing 

shifting and the rest non-shifting cultivators. Mother of each house was asked 

about the diarrheal episodes per year of her youngest child. To minimize the 

recall bias of mother, a yearly calendar with stated all cultural activities was 

shown to confirm the occurrence of diarrheal episodes of the child during the 

year.  

Table 21: Diarrheal episodes per year in the research sites 

Sex 

Diarrheal Episode 
Total 

3‐5  6‐10  >10 

Number  %  Number  %  Number  %  Number 
Shifting   10   10.4   40   41.7   46   47.9   96  
Non‐ 
shifting   5   26.3   9   47.4   5   26.3   19  
Total   15   13.0   49   42.6   51   44.3   115  
Odds ratio of 0.33, RR = 0.4 and P value = 1.127  
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Table 21 shows three major groups of the diarrheal episodes. The health 

agency has a target of diarrheal episodes in children to bring below 3 times 

per year. The present study area has over this national targeted episode. 

While comparing the diarrheal episodes in two groups with or without shifting 

cultivation, the Odds ratio and Relative risk are 0.33 and 0.4 respectively with 

P value of 1.127. This means that there is no significant difference in the 

diarrheal episodes between the two groups.  

Table 22: Comparison of diarrheal episodes among the children of <5 years of age 

Sex 

Diarrheal Episode 
Total 

3‐5  6‐10  >10 

Number  %  Number  %  Number  %  Number  % 

Male  8  10.7  10  13.3  18  24.0  36  48 

Female  7  9.3  15  20.0  17  22.7  39  52 

Total   15  20.0  25  33.3  35  46.7  75   

Source: Field survey, 2008 

Occurrence of diarrheal disease changes with the season. The highest 

reporting cases are found in the rainy season, during the mid-May and June 

and the cases are low during the pre-monsoon and post-monsoon seasons. 

 

 

 

 

 

 

 

Figure 17 shows that the management of diarrheal disease performed by the 

respondents (mothers) when their children get diarrhea (by whom? Mothers or 
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Figure 17: Diarrheal cases by season in the community (Field survey 2006 first phase) 
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health workers?). This includes the supply of jeevan jal together with just 

water, glucose and other liquids. Majority of the diarrheal patients have 

followed this prescription.  

 

Figure 18: Types of fluid used during diarrhea  
 

A total of 75 children <5 years of age were analyzed for the diarrheal episodes 

by monthly record; higher episodes were recorded during 9 -15 months of the 

children. This trend is found gradually decreased with the increase of age.   

 

Figure 19: Diarrheal disease episodes analysis by age <5 years of age (n =76) 

Morbidity rate due to diarrheal disease has been analyzed as per the 
equation:  
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The survey period (July – December 2008) acquired data on incidence of 

diarrheal cases among the children less than 5 years of age (n =75) in terms 

of the specific time. The diarrheal morbidity incidence rate among the children 

under five years of age during three months of field survey was found to be 

450/1000.  

3.2 COMPARISON BETWEEN RESPONDENTS HAVING AND NOT 
HAVING SHIFTING CULTIVATION LANDS 

79 Chepang households in Gorkha district and 17 households in Tanahun 

district have shifting cultivation lands. Mean area of bari and khet land with 

Chepang people having shifting cultivation land is about 0.301 ha and 0.166 

ha respectively. Mean area of bari and khet land with Chepang people not 

having shifting cultivation land is about 0.271 ha and 0.125 ha respectively. 52 

households (54.2%) having shifting cultivation land also have khet land 

whereas 6 households (31.6%) not having shifting cultivation land also have 

khet land. Chepang people do not apply chemical fertilizers and pesticides in 

shifting cultivation land. They only apply these in rainfed bari and khet land. 
 

Use of Pesticides and Chemical Fertilizers  

60 households (64%) with shifting cultivation land use pesticides in bari land. 

34 households (36%) with shifting cultivation land do not use pesticides in bari 

land. 15 households (78.9%) not having shifting cultivation land use pesticides 

in bari land whereas 4 households (21.1%) not having shifting cultivation land 

do not use pesticides in bari land. The mean amount of concentrate pesticides 

used by Chepang households having and not having shifting cultivation land 

is 261 ml and 220 ml per household per year respectively in bari land.  

 

57 households (59.4%) with shifting cultivation land apply chemical fertilizers 

in bari land whereas 38 households (39.6%) with shifting cultivation land do 
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not use chemical fertilizers in bari land. 11 households (57.9%) not having 

shifting cultivation land apply chemical fertilizers in bari land whereas 8 

households (42.1%) not having shifting cultivation land do not apply chemical 

fertilizers in bari land.  

 

The mean amount of chemical fertilizers used by Chepang households having 

and not having shifting cultivation land is 25 kg and 35 kg per household per 

year respectively in bari land. 

 

95 households (99%) with shifting cultivation land apply livestock manure in 

bari land whereas 18 households (94.7%) not having shifting cultivation land 

also apply livestock manure in bari land. The mean amount of livestock 

manure used by Chepang households having and not having shifting 

cultivation land is 1599 kg and 1778 kg per household per year respectively in 

bari land. 

 

35 households (36.5%) with shifting cultivation land apply pesticides in khet 

land whereas 5 households (26.3%) not having shifting cultivation land also 

apply pesticides in khet land. The mean amount of concentrate pesticides 

used by Chepang households having and not having shifting cultivation land 

is 169 ml and 100 ml per household per year respectively in khet land.  

 

46 households (47.9%) with shifting cultivation land apply chemical fertilizers 

in khet land whereas 5 households (26.3%) not having shifting cultivation land 

also apply chemical fertilizers in khet land. The mean amount of chemical 

fertilizers used by Chepang households having and not having shifting 

cultivation land is 32 kg and 28 kg per household per year respectively in khet 

land. 
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Variation in the Wild Food Extraction Pattern 

While applying Mann-Whitney U test,, the p-values for Bhyakur (0.40), Jaluko 

(0.83), Niuro (0.70), Jangali Chyau (0.58), Simlighan (0.16), Ainselu (0.20), 

Tanki (0.74), Tyaguna (0.49) and Gittha (0.49) are greater than 0.05, which 

means that the extraction amount of these wild food items are not significantly 

different from each other between Chepang people having and not having 

shifting cultivation lands (p>0.05). But the p-values for Koiralo (0.04), Boke 

Saag (0.03), Local Mango (0.03) and Pindalu (0.03) are less than 0.05, which 

means that the extraction amount of these wild food items are significantly 

different from each other between Chepang people having and not having 

shifting cultivation lands. Chepang people having shifting cultivation land 

extracts more Koiralo, Boke Saag, Local Mango and Pindalu than those not 

having shifting cultivation land.  

While applying Mann-Whitney U test, the p-values for all the wild foods –Sisnu 

(0.88), Jaluko (0.16), Niuro (0.17), Khole Saag (0.13), Amala (0.42), 

Simlighan (0.76), Tanki (0.06), Tyaguna (0.26), Jyar (0.36), Koiralo (0.81), 

Boke Saag (0.14), Chiuri (0.83), Local Mango (0.58), Gittha (0.52) and 

Pindalu (0.53) are greater than 0.05, which means that the days allocated by 

Chepang people to extract these wild foods are not significantly different from 

each other between Chepang people having and not having shifting 

cultivation lands (p>0.05). But the p-values for Bhyakur (0.01), Ban Tarul 

(0.02)and Ainselu (0.04) are lesser than 0.05, which means that the days 

allocated by Chepang people to extract these wild foods are significantly 

different from each other between Chepang people having and not having 

shifting cultivation lands (p<0.05). Chepang people with shifting cultivation 

land spend more days to collect wild food. 
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Variation in the Amount of Cultivated Crop Production 

While applying Mann-Whitney U test, the p-values for the amount of cultivated 

crops- maize (0.2), sesame (0.2), cowpea (0.3), buckwheat (0.6), millet (0.6), 

rice (0.1), blackgram (0.3), potato (0.5), tomato (0.6), bean (0.5), chilly (0.7), 

cauliflower (0.3), blackgram (0.2), rayo saag (0.8), brinjal (0.9), raddish (0.5), 

carrot (0.1) and masyang (0.5),  produced in bari land are greater than 0.05, 

which means that the production amount of cultivated cereal crops and 

vegetables in bari land are not significantly different from each other between 

Chepang people having and not having shifting cultivation lands (p>0.05).  

While applying Mann-Whitney U test, the p-values for the amount of maize 

(0.8), wheat (0.8) and rice (0.3) in khet land are greater than 0.05, which 

means that the production amount of maize, wheat and rice in bari land are 

not significantly different from each other between Chepang people having 

and not having shifting cultivation lands (p>0.05). 

Variation in the Amount of Pesticides, Chemical Fertilizers and 
Livestock Manure 

While applying ANOVA, the p-values for the amount of pesticides (0.348 and 

0.168), chemical fertilizers (0.113 and 0.725) and livestock manure (0.405 and 

0.438) in bari and khet lands respectively are greater than 0.05, which means 

that the application amount of pesticides, chemical fertilizers and livestock 

manure in khet and bari land are not significantly different from each other 

between Chepang people having and not having shifting cultivation lands 

(p>0.05). 
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3.3 COMPARISON BETWEEN RESPONDENTS LEAVING AND NOT 
LEAVING FALLOW IN SHIFTING CULTIVATION LANDS 

Mean area of shifting cultivation land with fallow and no fallow household is 

0.18 ha and 0.206 ha per household respectively.  

Mean area of bari and khet land of Chepang households with shifting 

cultivation land with fallow is 0.24 ha and 0.144 ha respectively. Mean area of 

bari and khet land of Chepang households with shifting cultivation land 

without fallow is 0.331 ha and 0.178 ha respectively.   

While applying ANOVA, the p-values for the amount of Bhyakur, Bantarul, 

Jaluko, Niuro, Khole Saag, Wild Mushroom, Simlighan, Ainselu, Jyar, Koiralo, 

Boke Saag, Chiuri, Maane and Gittha are greater than 0.05, which means that 

the extraction amount of these wild foods is not significantly different from 

each other between Chepang people leaving and not leaving fallow in shifting 

cultivation lands (p>0.05). But the p-values of Sisnu, Amala, Tanki, Tyaguna, 

Local Mango and Pindalu are lesser than 0.05, which means that the 

extraction amount of these wild foods is significantly different from each other 

between Chepang people leaving and not leaving fallow in shifting cultivation 

lands (p<0.05). Sisnu and local mango are extracted more by the Chepang 

people not leaving fallow in shifting cultivation land than those leaving fallow 

in shifting cultivation land. Amala, Tanki, Tyaguna and Pindalu are extracted 

more by the Chepang people leaving fallow in shifting cultivation land.  
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CHAPTER 4 

CONCLUSIONS 

The following conclusions have been made from the findings of this research: 

• All the Chepang households collect wild foods for subsistence living. 

Chepang people extract Chiuri, Local Mango, Gittha, Tanki, Pindalu, 

Jyar and Bantarul in larger amount than other wild foods such as 

Bhyakur, Sisnu, Jaluko, Niuro, Khole Saag, Wild Mushroom, Amala, 

Simlighan, Ainselu, Tyaguna, Koiralo, Boke Saag and Maane based on 

their preference.  

• The availability of wild foods is in declining trend due to habitat 

degradation of those species and continual extraction by local 

community.  

• Chepang people do not cultivate vegetables in the shifting cultivation 

land. It can be due to the lower productivity in shifting cultivation land. 

They do not apply any fertilizers (chemical and manure) and pesticides 

in the shifting cultivation land. It can be due to perception of Chepang 

farmers that the production of crops will not be in reasonable amount 

as compared to cost of fertilizers and pesticides due to low soil quality, 

steep topography and lack of irrigation facility. Another important factor 

to fuel up this can be the low economic condition of Chepang people to 

afford the additional fertilizers and pesticides.  

• Sessame is produced more in shifting cultivation land than in bari and 

khet lands due to its suitability to grow in relatively dry condition. Maize  

is produced more in bari land than other land use types due to suitable 

soil, moisture and topography in bari land for this crop. 
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• Rhizome wild foods contain highest percentage of crude carbohydrate 

(81.45%) than other nutrient components. Leafy vegetable wild foods 

also contain highest percentage of crude carbohydrate (63.92%) than 

other nutrient components, but this amount is less than in the rhizome 

wild foods. 

• The dietary diversity of Chepang people is low. The food intake and 

quality is also less than the required amount and quality for a balanced 

diet.  

• Traditional farming system has changed to annual farming system with 

no real fallows (>5 years) in shifting cultivation land.  

• Majority of the Chepang people apply chemical fertilizers and 

pesticides in bari and khet lands. The number of Chepang households 

using fertilizers and pesticides in bari land is higher than using those in 

khet land. Semi commercial vegetables (tomato, cabbage, cauliflower) 

production in the area has increased due to application of chemical 

fertilizers and pesticides. The use of pesticides and chemical fertilizers 

has increased the production of semi commercial vegetables.  

• People consume less and sale more cultivated vegetables (tomato, 

cabbage and cauliflower). It shows that their dependency on wild foods 

is not decreased from commercial vegetable farming. It gives an 

important clue that the status of nutrition (esp. protein) intake is not 

improved from commercial vegetable farming.  

• Male contributes more in outdoor activities than female in Chepang 

community. Female contributes more in indoor activities than male. 

• Chepang people having shifting cultivation land extracts more Koiralo, 

Boke Saag, Local Mango and Pindalu than those not having shifting 
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cultivation land. It can be due to the availability of these species in 

shifting cultivation land and the preference of the people. 

• The days allocated by majority of Chepang people to extract these wild 

foods are not significantly different from each other between Chepang 

people having and not having shifting cultivation lands. 

• The production amount of cultivated cereal crops and vegetables in 

bari land are not significantly different from each other between 

Chepang people having and not having shifting cultivation lands. The 

application amount of pesticides, chemical fertilizers and livestock 

manure in khet and bari land are not significantly different from each 

other between Chepang people having and not having shifting 

cultivation lands.  

• The production amount of blackgram in shifting cultivation land is 

significantly different from each other between Chepang people leaving 

and not leaving fallow in shifting cultivation lands. Blackgram is 

produced more in shifting cultivation land with fallow. It can be due to 

retention of the soil and moisture properties due to fallow years. 

• Immunization coverage is low. Chronic malnutrition is higher in the 

children under 5 years of age. This is higher in the female than male. 

Nutrition status of the mothers of reproductive age of 15 to 49 in terms 

of BMI is poor than national average. 

• Higher child mortality rates including neonatal, infant and children <5 

were observed, as compared to the national figure.  High-Risk Fertility 

Behavior like early marriage, too young (<18 years of age) or too old 

(>35 years of age) during pregnancy, short birth interval, high parity are 

analyzed. Diarrhea is one of the main killer diseases of the children 
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under five years of age. Diarrhoeal episode per child per year is higher 

than the national average. Diarrhoeal disease pattern shows seasonal 

variation among under fiver children. Faecal contamination is recorded 

in most of the water samples. Fuel wood is the main source of cooking 

fuel. Houses have poor ventilation condition. Indoor pollutant emission 

recorded is higher, as compared to the WHO guideline.  
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CHAPTER 5 

WAYS FORWARD 

5.1 Some of Research Gaps Identified in the First Year 

• The preferences of wild and cultivated foods by Chepang communities  

• The comparative analysis of chemical fertilizer and pesticide use 

(whether it is overuse, judicious use) and its negative impacts 

5.2 Objectives for the Second Year 

• To compare as well as contrast the use of chemical fertilizer and 

pesticides among Chepang and non Chepang households to assess 

the degree and magnitude of applications and its potential impacts on 

productivity of land and human health 

• To identify the preference of the Chepang people on crops and wild 

foods for domestication based on floral/faunal use including practices 

• To promote diversification and domestication of agro-biodiversity 

including wild foods for healthy and balanced diet 

• To increase awareness, capacity of Chepang communities for 

improved nutrition and sanitation and improvement in their health 

condition through policy advocacy and support  

• Data quality assurance ?? Monitoring and evaluation strategy??To 

share findings of research phase (eco-health research approach) 

among local stakeholders, partners and government line agencies 

through publications and workshop 

• To assess the effectiveness of EcoHealth interventions carried out on 

Chepang communities  
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ANNEXES 

Annex 1: Details of the wild food species used by Chepang community 
Species  Parts Used 
Local 
Name 

English Name  Botanical Name Family

Bhyakur  Deltoid yam, Cush‐ 
cush yam 

Dioscorea deltoid 
Wall. Ex Griseb 

Dioscoreaceae Bulbils and tubers 

Ban Tarul  Yam   Dioscorea hamiltonii
Hook. F. 

Dioscoreaceae Tuber 

Sisnu  Stinging nettle  Urtica dioica Urticaceae Tender leaves and 
flowers 

Jaluko    Botrychium 
lanuginosum 

Ophioglossaceae Leaves and tubers 

Niuro  Indian button fern  Tectaria macrodonta Athyriaceae Tender shoot 
Khole Saag  Water cress  Rorripa nasturtium Brassicaceae Tender leaves 
Jangali 
Chyau 

Wild Mushroom    Body 

Amala  Indian gooseberry  Phyllanthus emblica Phyllanthaceae Fruits 
Simlighan  Sacred garlic pear  Crateva religiosa Capparaceae Tender shoots 
Ainselu  Golden evergreen 

raspberry 
Rubus ellipticus Rosaceae Fruits 

Tanki  Purple camel’s 
foot 

Bauhinia purpurea Fabaceae Tender leaves, 
flowers and tender 
seeds 

Tyaguna    Dioscorea 
kamoonensis Kunth. 

Dioscoreaceae Tuber 

Jyar      Tuber 
Koiralo    Bauhinia variegata Fabaceae Tender leaves, 

flowers and tender 
seeds 

Ban Kurilo  Wild asparagus  Asparagus filicinus Asparagaceae Tender shoot and 
tuber 

Boke Saag      Tender leaves 
Chiuri  Indian butter tree  Diploknema 

butyracea 
Sapotaceae
 

Fruits and seeds 

Jungali 
Aamp 

Wild Local Mango  Mangifera indica Anacardiaceae Fruits 

Maane    Colocassia species Araceae Leaves and tubers 
Gittha  Air potato, Aerial 

yam 
Dioscorea bulbifera L. Dioscoreaceae Bulbils and tubers 

Pindalu    Colocassia species Tuber and leaves 
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Annex 2: Mean annual amount of wild foods extracted by a Chepang 
household in Kg 
Wild foods  Annual amount extracted by a 

household with fallow in SC land 
(Kg) 

Annual amount extracted by a 
household without fallow in SC land 
(Kg) 

Bhyakur  120  80

Ban Tarul  189  84

Sisnu  90  96

Jaluko  30  30

Niuro  30  24

Khole Saag  48  96

Wild Mushroom  10  10

Amala  304  32

Simlighan  40  90

Ainselu  0.25  0.20

Tanki  304  216

Tyaguna  150  40

Jyar  120  160

Koiralo  30  72

Kurilo  9 144

Boke Saag  48  18

Chiuri  576  936

Local Mango  234  480

Maane  36  24

Gittha  350  378

Pindalu  385  180
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Annex 3:  Mean annual amount of production of cultivated crop 
species in kilograms  
Crops  Production Amount in  

Shifting Cultivation Land (Kg) 
Production Amount in 
Bari Land (Kg) 

Production Amount in  
Khet Land (Kg) 

Maize  220  265 123
Sessame  542  28 25
Cowpea  128  177
Wheat    39 122
Buckwheat  55  100
Millet  86  77
Rice    104 402
Mustard    11
Gahat  84 
Junelo  13 
Blackgram   116  192 88
Potato    73 43
Tomato    401 258
Bean    96 150
Chilly    5 8
Cauliflower    220 182
Cabbage    238 158
Rayo Saag    25 23
Brinjal    5 117
Raddish    16 11
Carrot    8
Masyang    43
(Data source: Field survey 2008/09) 

 


