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CHAPTER1

INTRODUCTION

The present study explicatesthe livelihood and living condition of dragon fruit

cultivators in Aizawl District, Mizoram.

Horticulture is the cultivation and administration of gardens. It is the science and art of
developing, producing, selling, and using high-value, intensively farmed food and ornamental
plants in a sustainable manner. In the last two decades, horticultural land has nearly doubled,
and total horticulture production has overtaken food grain production in India. Horticulture
production is labour-intensive and necessitates reliable access to water, accurate information,
and well-developed supply systems. It is highly on market inputs and outputs, posing major
risks to horticultural farmers(Pooja Prasad, 2018).Horticultural farming, namely fruit
production, is the people's primary occupation, and they are completely reliant on it for their
survival. Regions with favourable agro-climatic conditions are known for increasing the

output and productivity of fruit crops(Sati, Wei, Xue-Qian, 2015).

The dragon fruit is a prominent tropical fruit that has grown in popularity in recent
years. Pitaya or pitahaya is another name for it. It is one of the many cactus species native to
the United States. Hylocereusundatus is the scientific name for the Dragon Fruit. It's also
known as the Honolulu queen because its flower only blooms at night. Pitaya or dragon fruit
refers to fruit from the genus Stenocereus, whereas pitahaya or dragon fruit refers to fruit from
the genus Hylocereus, both of which belong to the Cactaceae family. The two most prevalent
varieties feature brilliant red skin with green scales, giving them the name dragon. Although a
less common kind with red pulp and black seeds exists, the most generally accessible variation
has white pulp with black seeds. Yellow dragon fruit is another variation with yellow peel and

white pulp with black seeds.(Sanoamuang, 2019).

Currently, the market contributes worldwide four types of dragon fruit
(Hylocereusundatus): red skin, white flesh, Hylocereuspolyrhizus (red skin, crimson flesh) is
primarily found in Israel and Malaysia. Guatemala, Nicaragua, Ecuador, and Israel
(Hylocereuscostaricensis) have red skin and purple flesh, while Colombia and Ecuador have
yellow skin and white flesh(Hylocereus (Selenicerus) megalanthus). The worldwide market
shares of red—skin with white flesh, red—skin with red flesh, red—skin with purple flesh, and
yellow—skin with white flesh are around 94, 4.0, 1.5, and 0.5 percent, respectively.Estimates

put current global dragon fruit output at more than 2.1 million tonnes over 1.12 lakh acres
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(2017-18). The leading manufacturers are Vietnam, China, Indonesia, Thailand, Taiwan,
Malaysia, Philippines, Comodia, India, and the United States(Chen and Paull, 2018).

The flavours of dragon fruit are similar to those of other fruits, despite their unusual
appearance. In terms of flavour, it's been compared to a slightly sweet cross between a kiwi
and a pear. This plant's native habitats are southern Mexico and Central America. Dragon fruit
is produced in Southeast Asia, Florida, the Caribbean, Australia, and other tropical and
subtropical regions around the world. Three big countries, Vietnam, China, and Indonesia,
produce more than 93 percent of the world's dragon fruit. With an average productivity of 22—
35 metric tonnes (MT)/hector (ha)/year and a land area of 55, 419 hectares, Vietnam accounts
for more than half (51.1%) of global output. In Vietnam, the volume of dragon fruit produced
reaches 1 million metric tonnes, with a value of US$ 895.70 million.(Chen and Paull,
2018).Dragon fruit is grown in almost all of Vietnam's provinces, but the BinhThaun,
TeinGiang, and Long An regions are the most densely populated. China is the second largest
producer, producing about 7,00,000 MT worth US$ 397 million over 40,000 ha of growing
regions with an average yield of 17.5 MT/ha/year, accounting for 33.3 percent of global
dragon fruit output. (Hein, 2018).

Dragon fruit can be grown in a range of conditions, but sandy soils with plenty of water
are optimal. The soil ph should be between 5.5 and 6.5 for a productive production. The height
of the bed should be at least 40-50 cm.The first option is to begin with seeds, while the second
option is to begin with a cutting from a plant sample. Farmers prefer to employ the cutting
approach since it takes three years for seeds to develop into a large enough plant to be used.
The seedling should be 20 cm long and plucked from the mother plant before being planted in
the shade for 5-7 days. Whether the support is vertical or horizontal determines the space
between dragon fruit plants when planted. In vertical support, the space between the plants
should be 2-3 metres, while in horizontal support, the distance is decreased to about 50
centimetres, allowing for more intensive farming. Vertical support should be between 1 and
1.20 metres tall, and horizontal support should be between 1.40 and 1.60 metres long for
healthy growth. Fertilizer from mounds should be spread over the ground. The usage of
organic fertilisers weighing 20 kg is recommended. A total of 0.5 kilogrammes of
superphosphate and 1 kilogramme of NPK16-16-8 should be used per 50 postings before to
the actual planting of dragon fruit plants.Three times a year, 50 grammes of Urea and 50
grammes of phosphate should be administered during the first year of cultivation. Because the

plant needs less water, watering should be done once a week, and drip irrigation should be
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used for maximum efficiency. The fruit takes 27-30 days to completely mature. Even a 4-5-
day wait could cause the fruit to deteriorate. The estimated yield per hectare might range from
10 to 30 hectares, depending on the conditions and processes used. Twisting and plucking it in

a clockwise direction are examples of picking techniques. (Tripathi, 2020).

Dragon fruit can be grown from seed or by cutting the plant in the same way that
flowers are cut. When the seed is used to cultivate it, the seed is scooped out of the fruit,
washed, and dried overnight. The seed is then easily sown in compost or potting mix, where it
germinates in about two weeks. Dragon fruit cultivation from seed can take five to seven years
for the plant to bear fruit, which is why it is the least preferred alternative. Propagating a
dragon fruit tree, on the other hand, is rather simple. Simply clip off a 30cm part of the tree
and leave it to dry for 5-6 days, or until the cut end turns white. Simply insert cut side down in
sandy cacti soil and water monthly once it has dried. Within a month, the plant will send out
roots and establish itself, after which it will continue to develop and bear fruit for one to three

years. (Dalziel, 2019).

Dragonfruitcultivation in India was first introduced in the late 1990s. Following that,
between 2005 and 2017, the area under cultivation was gradually grown from 4 to 400 ha in
several states. Farmers from Karnataka, Maharashtra, Gujarat, Kerala, Tamil Nadu, Orissa,
West Bengal, Andhra Pradesh, Telagana, and the Andaman and Nicobar Islands were the first
to cultivate dragon fruit.Rajasthan, Punjab, Haryana, Madhya Pradesh, Uttar Pradesh, and the
North Eastern States are among the states where it is grown. According to recent predictions,
India's dragon fruit output will more than double to more than 12,000 MT in 2020, covering an
area of 3,000—4,000 ha.These projections are based on firsthand information gathered by the
ICAR-NIASM from progressive growers, entrepreneurs, consultants, and officials from state
agricultural departments across the country.States like Karnataka, Maharashtra, Gujarat,
Telegana, Andhra Pradesh, and West Bengal, which have taken measures to boost commercial
production after 2018, are primarily responsible for the significant increase in production and
cultivated area. More than 80% of the total 3,085 ha (2,468 hectares) is under fresh cultivation
with a plantation age of less than 18 months.Furthermore, these areas' average productivity
ranges from 1.5 to 3.1 MT/ha. While the remaining 20% of the crop area (617 ha) is well-
established and has reached full maturity, with an average production of 8-13.5
MT/ha.Farmers in India who use appropriate cultivation procedures and drip irrigation can get
up to 4.5 tonnes of fruit per hectare in the first year after planting, 7.5—10 tonnes in the second

year, and 16—24 tonnes per hectare in the third year(Wakchure et, al., 2020).
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Overview of Dragon Fruit Cultivation in Mizoram

Dragon fruit cultivation in the state of Mizoram had started with the initiative of Mr.
Samuel Rosangliana who was the Director of the Department of Horticulture in Mizoram.
They had sent delegates to Israel for training on the cultivation of dragon fruit and the planting
material was imported from Thailand. The commercial cultivation started in 2014-2015 in
Aizawl, Kolasib, Tuidam, Lunglei, Lawngtlai and Serchhip Divisions.The cultivation of
Dragon fruit had grown so much in the state of Mizoram that the concerned government and
non-government organisations also had worked to improve the quality and quantity of the
production of the dragon fruit. In Mizoram approximately the total land area of 430ha is under
dragon fruit cultivation. In Aizawl District alone out of the total 430ha of land 210ha is under

dragon fruit cultivation (CAU, Imphal, 2017).

In the state of Mizoram, the Department of Horticulture, Government of Mizoram had
made a tremendous contribution in this field for the development of horticulture within the
state. With the help of certain Schemes and Programmes, the Department of Horticulture had
made contributions by emphasizing the cultivation of anthurium, dragon fruits, passionfruit,
areca nuts, etc.Dragon fruit cultivation had been initialised so that there can be available high-
value fruits and crops within the local market and also to promote the practice of cultivation of
exotic fruits within the state that can be beneficial for the farmers. Since the market price of
the dragon fruit is relevantly high, this ranges from Rs 200/- to Rs. 400/- according to the
quality of the fruit and also the availability in terms of harvest season.This makes it a good
prospect for the farmers too. The climatic condition of Mizoram is suitable for the cultivation
and also that Mizoram is the pioneer of the cultivation of dragon fruit on a large scale. The
Department of Horticulture had chosen the beneficiaries in terms of the area of land which the
farmer had and the kind of techniques which had been practiced in the past (CAU, Imphal,
2017).

From the report prepared by the Central Agriculture University, Reiek Cluster was
studied where they had mentioned that the supporting framework structure of dragon fruit
plantation needs to be strong and durable to sustain the plantation. The Department of
Horticulture had also established a large-scale production through programmes and schemes
by distribution to farmers for massive production. A recommendation for standardization of
spacing for optimum and sustainable production is also given and also mentioned the
requirement for promotion and strengthening of water management as well(CAU, Imphal,

2017).



The construction of a Zero Energy Cool Chamber at the growing site for temporary
storage until the fruits are transferred to the cool warehouses will also be started, as well as a
Mobile Processing Van. Initiatives for credit linkage with financial institutions will be
launched, and growers may be eligible for financial help for the development of supporting
facilities. The state government must create market links with other state agencies, and the
government agency (Dept. of Horticulture, Govt. of Mizoram) must encourage the buyback

system of dragon fruits from growers. (CAU, Imphal, 2017).

The present study is focused on the livelihood of the dragon fruit farmers within
Aizawl District. It will give emphasis on the study of the demographic profile of the
respondents, living conditions and also keeping in mind the social capital and financial capital.
In this study four villages within Aizawl District were randomly selected where several
government interventions took place. The study also encompasses the support which the
dragon fruit cultivators received from the services provided by the government. It also studies
the opportunities and prospects as well as the challenges faced by the farmers and the certain

strategies that have been adopted in order to overcome their challenges.
Overview of literature

There are scholars who had made their studies and definitions on livelihood such as
(see Chambers & Conway, 1992; Niehof& Price, 2001; Engberg, 1996; Hussein & Nelson,
1999; Ellis, 2000; Thompson, 1995; Janvry, 1981; Sarma, 2004; Drinkwater &Rusinow, 1999;
De Haan&Zoomers, 2003) livelihood is the constructed basis of income resource which are
derived from the basis of their livelihood resources. The scholars have made their
contributions to define livelihood, their way of interpretation has differed. They have
advocated that livelihood is the main formal or non-formal occupation in which individuals
and families derived their income for their basic amenities. The livelihood may differ
accordingly with the presence of skills, knowledge, education and health. (seeScoons, 1998;

Dercon&Krishan, 1996; Dolan, 2002; Lucas, 1997)

There are also many studies on sustainable livelihood as well. Sustainable livelihood
encompasses the livelihood practice which entails goal achievements through physical,
human, financial, natural and social assets and capitals to have income, production and
distribution (see Saha, Singha and Xaxa, 2017; Carney, 1998). Sustainable livelihood also

means having a strategy that must be inclusive, connected, equitable, prudent and secure to



attempt to go beyond conventional definitions and approaches to poverty eradication (see

Krantz, 2001; Gladwin et al., 1995)

There have been studies on horticulture and how to make it active among farmers. It
needed sustained technical help and guidance because it is an art, a science, and a business
(seeKrumbiegal, 1920; Edwinna von Baeyer, 1930). It is also the science and technique of
production, processing and merchandising of fruits, vegetables, flowers, spices, plantations,
medicinal and aromatic plants which further stress on studying the post-harvest losses and its
impact on the economy (see Swamy&Auxcilia, 2015; Subarhamanyam et al., 1981;
Overgaauw, 1992;Harold Hume, 1951; Ilbery, 1986) where rootstock, picking, cost,
dimensions, distribution, norms and preferences, shelf life, microclimate, box specification,
compression test, recycling and labelling, describing the cost of packaging are discussed along
with direct marketing, local market, distant market, grower cooperative, and contracts

farming.

In the study of horticulture, the formal finance is confined almost exclusively to well
establish large exporters along with the role of horticultural cooperative and role of the
government in assisting to overcome the market failure and role of horticultural sector of the
country and its prospects (see Ouattara, Graham, Meyer &Nagarajan, 1995; Trupo, 1997;
Singh &Mathur, 2008)

There are studies on dragon fruit in the Philippines and Nepal that is related to the
current status prospects, constraints and opportunities. All are focused on the production,
market and the future possible outcome that mentioned the possibility for the future (see
Eusebio&Alaban, 2018; Tepora, 2019; Pascua, Pascua & Gabriel, 2015; Tagay, 2017; Rijal,
2019). The focus of their study is concerned on the rate and growth in production, impact on
the economy and the comparison with other horticulture fruits on the market by taking into

account the value of the dragon fruit.
Research Gap

The overview of literature shows that there is an ever growing literature on the
cultivation of dragon fruit which is based on varied context in certain developing. In the
context of India there is hardly any literature to be found on the topic study. The research gaps

can also be noted as the following.



Firstly, there is absence of the study of the livelihood conditions of the farmers the only
literatures that can be found within India especially in the state of Mizoram is the progress
reports of the departmental works and not of the farmers (for instance see Central Agriculture
University, 2017). This may be due to the importance given on the quantity of product rather
than giving importance on the condition of living of the farmers who are dragon fruit growers

since the cultivation of dragon fruit is still emerging in Mizoram.

Secondly, among the few studies conducted, most focus is on the prospect,
opportunities and constraints (for instance see Eusebio&Alaban, 2018; Tepora, 2019; Pascua,
Pascua & Gabriel, 2015; Tagay, 2017; Rijal, 2019). None have done any study on the
livelihood and living conditions of dragon fruit growers who are mostly laborers working in
the farms who are landless and marginal workers in the context of Mizoram. This is also
evident from the studies of other countries that there is no study to be found that the farmers
are the subject of the study, rather, the farming itself is studied for the economic and

promotion of dragon fruit cultivation.

Lastly, most of the studies are quantitative in methodological orientation and the use of
qualitative or participatory methods to study the vulnerable contexts, livelihood challenges,
and livelihood strategies are rarely seen. The roles of institutions such as cooperatives as well

as livelihood outcomes of the farmers are also rare.

The study will try to fill the research gaps which can be seen from these literatures
especially in the context of Mizoram. The study will be based on the Sustainable Livelihood
Framework in order to understand the patterns of livelihood and the problems of the dragon

fruit cultivators

Statement of the Problem

The progress of the cultivation of dragon fruit within the state of Mizoram can be seen
through the reports of the work of the government agency. Since Dragon Fruit is a kind of
horticulture crop which is also a kind of luxurious fruit. There are many who have also grown
it in their own garden on a small scale. However, these are not viable for the study to know the

impact on the livelihood of the grower.

The Government of Mizoram had done work to promote the cultivation of dragon fruit
within the state. Through the help of certain central sponsored schemes such as Mission for

Integrated Development of Horticulture (MIDH/HMNERH),



RashtryaKrishiVikasYojana(RKVY), and PradhanMantriKrishiSinchaiYojana (PMKSY), the
Department of Horticulture, Government of Mizoram had chosen farmers and introduced the
cultivation of dragon fruit in a large scale within the state of Mizoram. With the help of
Programme under Article 275 (1) during 2016 — 2017, the department also had done work in
Aizawl, Serchhip and Lunglei Districts with the total of 113 beneficiaries and a financial target
of Rs. 115.40 lakh. The beneficiaries have been assisted in terms of planting materials and
other necessary inputs including cash assistance for inter culture and trellis erection.

(Department of Horticulture, 2018)

However, although the government had done their work for the farmers, there are
farms owned by the officers themselves in several places bypassing the real farmers who are
really in need of such privilege. While in other places the farms are solely owned by private
farmers who fall under the criteria for beneficiary. It is the aim of the study to probe into the
scenario and study whether the services had reached the beneficiaries and whether it is

benefitted by them.

The main concern lies within the persons and individual households who are concerned
with the large-scale cultivation and production of the dragon fruit. The farmers who have
grown it in their farm for their primary source of income would be the main concern for the
study. It is most important to know the impact on the livelihood of the farmers of the
cultivators. It is also evident that there is rarely a study that would depict the living condition
and the impact of dragon fruit production on the livelihood of the farmers within Aizawl

District.

The present study employs the sustainable livelihood framework to comprehend the
livelihood and living conditions of the Dragon Fruit growers in Mizoram. The study will try to
understand the living conditions of dragon fruit growers especially the role of seasonality and
the challenges faced. It will explore the role of government agencies and cooperatives in
addressing the challenges faced by farmers and promoting their livelihood. It will probe into
the livelihood patterns of the farmers in terms of their natural, physical, financial, human and
social capitals. It will also assess the bearing of these livelihood assets on the livelihood

outcomes such as household income.

The findings and results of the study will also be useful for policy makers and
practitioners in the field in their work for promotion of sustainable livelihood and rural as well

as urban development in the field of Horticulture. The current study will also be able to
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provide the evidence needed for better and smoother intervention planning for the dragon fruit

growers and to make policies so that it can be more sustainable and enhance livelihood.

Objectives

The following are the objectives of the study:

1. To understand the vulnerability context of dragon fruit cultivators.

2. To probe into the role played by the Government in promoting dragon fruit
cultivation in Mizoram.

3. To study the challenges of dragon fruit cultivators and the strategies employed to
manage these challenges.

4. To assess the livelihood assets and living conditions of households cultivating
dragon fruit.

5. To assess the relationship between the livelihood assets and living conditions of
dragon-fruit cultivators.

Hypotheses

The hypothesis for the study has been formulated which are:

1.

Living conditions of the farmer household are directly related to its access to
natural resources.
Living conditions of the farmer household are directly related to its access to

physical capital.

. Living conditions of the farmer household are directly related to its access to

human capital.
Living conditions of the farmer household are directly related to its access to social

capital.

These hypotheses were derived from the earlier studies on sustainable livelihood

framework and studies on livelihood conducted in the department of social work (see Sailo,

2014; Zaitinvawra, 2014; Malsawmtluangi, 2013)
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The present chapter includes the introduction of the study. The overview if literatures
and research gaps are also given along with the objectives and hypothesis. The chapter scheme
of the present study is also presented in this chapter. The next chapter discusses the review of

literature of the present study.
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CHAPTER 11
REVIEW OF LITERATURE

This chapter contains literature reviewed which are incorporated in the present
study.The literature reviewed could be categorised under certain areas viz., studies on
livelihood, livelihood diversification, sustainable livelihood, livelihood and human capital,
livelihood and infrastructure, livelihood and financial capital, livelihood and social capital,

livelihood and natural capital, horticulture, dragon fruit and industries.

The sources of literaturereviewed were from books, articles, journals, research works
and other online sources.The literature contains 7 reviews on literature relating to livelihood, 3
literatures relating to livelihood diversification, and 6 reviews of literature on sustainable
livelihood. It also comprises of literatures of livelihood and other different aspects where 4
literatures on livelihood and human capital, 2 literatures on livelihood and infrastructure, 2
literatures on livelihood and financial capital, 1 literature on livelihood and social capital, and
3 literatures on livelihood and natural capital are reviewed in a particular area. Besides these,
there are 8 literatures reviewed on Horticulture, 5 literatures on Dragon Fruit its prospects and
impact in income generation in other countries and lastly, 1 literature on industries has also
been reviewed in order to have a glimpse in the study. It also includes the Sustainable

Livelihood Framework which is given by the Department for International Development.
Livelihood

Chambers and Conway (1992) in their research "Sustainable Rural Livelihoods:
Practical Concepts for the Twenty-First Century," defined livelihood as "sufficient stocks and
flows of food and currency to meet fundamental requirements." This means that, according to
Chambers and Conway, what livelihood essentially meant was the availability of food in

connection to money resources without stagnation and to satisfy their demands.

Niehof and Price (2001) in their paper "Rural Livelihood Systems: A Conceptual
Framework," stated that "livelihood generation comprises all actions conducted by people to
meet their basic requirements, and the term livelihood is used for the results or outcome of

those activities."

Engberg, Varjonen and Steinmuller (1996) in their study “Finding a livelihood

alternative: An example of family resource management in action” has defined livelihood as

11



the mix of individual and household survival strategies, developed over a given period of time

that seeks to mobilize available resources and opportunities.

Scoons (1998) in his study “Sustainable rural livelihood: A framework for analysis:
defines livelihood as the constructed basis of income resources which are derived from the
basis of their livelihood resources. According to him, livelihood strategies themselves must
not be subject to analysis, and they often consist of combinations of activities which he calls

“livelihood portfolios”.

Ellis (2000) in his study “Rural Livelihoods and Diversity in Developing Countries”
defined that a livelihood offers a more complete picture of the complexity of survival in low
income countries than terms formerly considered adequate like substances, income and
employment. He further says that it is the maximization of return per unit of labour. He also
mentioned that diversification is a key feature of livelihood strategies. It is defined as the
process by which rural families construct a diverse portfolio of activities and social support

capabilities in order to survive and to improve their standards of living.

Thompson (1995) in his study “Reconceptualizing the private/public spheres: A basis
for home economics theory” had also mentioned that the concept of a livelihood system
suggests an integrated household economy with individual members who participate in market
or non-market economic activities where the members of the households often live in two

systems of action, namely the private and public spheres that are both socially constructed.

Drinkwater and Rusinow (1999) on their paper “Application on CARE's livelihood
approach”’had mentioned a shift from a materialist perspective focused on food production to a
social perspective which focuses on the enhancement of people’s capabilities to secure their

own livelihoods.
Livelihood Diversification

Janvry (1981) in his study “The Agrarian Questions and Reformism in Latin America”
had stated that all the classifications such as farm vs. non-farm; on-farm vs. off-farm activities;
local vs. migratory; self-employment vs. wage labour are useful to make sense of the nature of

choices entailed by livelihoods diversification process.

Dercon and Krishnan (1996) in their journal “Income Portfolios in Rural Ethiopia and
Tanzania: Choices and Constraints” stated that the availability of key assets (such as savings,

land, labour, education and/or access to market or employment opportunities, access to CPRs
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and other public goods) is an evident requisite in making rural households and individuals
more or less capable to diversify. The investment of a proper mix of the above endowments is

the starting move of any independent activity.

Hussein and Nelson (1999) in their study “Sustainable Livelihoods and
Diversification” suggests that though exogenous trends and shocks play an important role in
pushing rural people towards a diversified livelihood strategy, diversification choices are also

firmly rooted in the micro-economic logic of farming households.
Sustainable Livelihood

Xaxa, Saha, andSingha (2017)in their work “Work, Institutions and Sustainable
Livelihood” where the issues and challenges of transformation is the main concern. They
hadmentioned that a sustainable livelihood encompasses three main components which are
income, production and distribution. They further said that this may be achieved by economic,

human, physical and social capital.

Carney (1998) in his study “Sustainable Rural Livelihoods: What contribution can we
make?” has said that a sustainable livelihood framework is built around five principal
categories of livelihood assets namely physical, human, financial, natural and social and their

ability to put these to productive use.

Krantz (2001) in his study “The Sustainable Livelihood Approach to Poverty
Reduction” explains the concept of sustainable livelihood is an attempt to go beyond
conventional definitions and approaches to poverty eradication. These had been found to be
too narrow because they focused only on certain aspects or manifestations of poverty, such as

low income.

Gladwin et al. (1995) in their study “Shifting Paradigm for Sustainable Development:
Implications for Management Theory and Research” also defines that a sustainable livelihood

strategy should be inclusive, connected, equitable, prudent and secure.

Department for International Development (DFID) (2000) in their book published
“Achieving Sustainability: Poverty Elimination and the Environment: Strategies for Achieving
the International Development Targets” had discussed sustainable development by the
framework of vulnerability context which describes the external environment that the poor
people live in. This includes critical trends, such as technological trends or population trends.

It also includes shocks such as natural disasters or economic inflation, and seasonality which
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refer to the way prices, employment opportunities and production might shift with the seasons.
All of these factors will affect the assets that people have and thereby the sustainability of their

livelihoods.

Singh and Titi (1995) emphasizes that when trying to evaluate whether the results of
the project meet the goal of sustainable livelihood it would be useful to have a set of indicators
with which to measure the results by. The following are indicators; Food security, Nutritional

security, Economic security, Health Security and Educational Security.
Livelihood and Human Capital

Lucas (1997) in his study “International Migration in developing countries: An
Overview” identified education, skills, knowledge and health as human capital which spurs the
access to gainful livelihoods. This individual human capital has been looked upon as a
decisive factor of migration probability. It is blatant that people, who are gifted with
education, knowledge, and skills have relatively better advantages in destination labour

markets and they do show remarkable probability to migrate.

Sarma (2004)when talking about livelihood in his study “Is rural Economy Breaking
Down? Farmers’ Suicides in Andhra Pradesh’had observed that the social infrastructure for
the elements of human capital such as education, skills and training is to be improved so that
people will become capable of achieving gainful employment. He also hinted that care should

be paid to spur self-employment on a macro level through the provision of micro credits.

According to De Haan and Zoomers (2003) in their study “Exploring the Frontiers of
Livelihood Research”, livelihood is about individuals, households, or groups making a living,
attempting to meet their various consumption and economic necessities, coping with

uncertainties, and responding to new opportunities.

Dolan (2002)in his study “Gender and Diverse Livelihoods in Uganda” had discussed
livelihood as Social organization and culture can significantly influence the relative access of

diverse gender to a household's capital assets or constraint or promote their mobility.
Livelihood and Infrastructure

Escobal (2001) in his study “The determinants of nonfarm income diversification in
rural Peru” had discussed that small enterprise development can become a viable path towards

sustainable livelihoods only if some basic conditions are made available to rural households.
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These include the availability of a reasonable start-up capital, which depending on the nature
of the enterprise may comprehend natural, human labour and know-how, financial like saving
and credit, physical such as infrastructure and social cooperative networks assets like
cooperative networks; some degree of protection against shocks and negative trends such as
social welfare and insurance schemes; supportive structures and processes including rural
enterprise enabling policies, business development services, credit, transport and

communication infrastructures.

According to the International Federation of Red Cross (IFRC), in their blog “What is
Livelihood”, a livelihood is sustainable when it enables people to cope with and recover from
shocks and stresses (such as natural disasters and economic or social upheavals) and enhance
their well-being and that of future generations without undermining the natural environment or

resource base.
Livelihood and Financial Capital

Reddy (2001) through his study on “Watershed development and livelihood security:
An assessment of linkage and Impact Project Report”, reached the finding that improvements
in the household income and employment are statistically significant in all the sample villages
with the total livelihood assets (financial capital); while fuel wood and water availability were

not found significant in all the villages.

Lalitha and Nagaranjan (2002) in their study “Self-Help Groups in Rural
Development” are of the view that microcredit studies in India done on groups dealing with

dairy farming have noted positive profit levels and short payback periods for loans.
Livelihood and Social Capital

Putnam (2000) in his study, “Bowling Alone: The Collapse and Revival of American
Community” on the perspective of social capital had mentioned that a related aspect is that
self-help groups have facilitated the formation of social capital, where people learn to work
together for a common purpose in a group or organization basically for the promotion of their

livelihood.
Livelihood and Natural Capital

Foster (2003) in his study “Living options: ecological capital as ‘real options’ defined

that natural capital is one way that we can account for the various ecological components of
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the environment and provide a framework to guide assessment of its current state as well as

changes over time.

Wilcox et al. (2003) in their study “Public relations strategies and tactics” argued that
natural capital is a useful concept to discuss environmental sustainability for developing

indicators that measure ecosystem viability.

Chena et al., (2013) in their study “Measurement and evaluation of livelihood assets in
sustainable forest commons governance”, came to the conclusion that, in the process of
sustainable forest commons governance, this research employs case studies to quantify and
evaluate livelihood assets. The study's objectives are based on two main hypotheses: The
livelihood assets of local community inhabitants in the research region have altered as a result
of Community Based Co-Management (CBCM), and the changes in livelihood assets differ
between CBCM participants and non-participants. The study's findings show that the total
value of livelihood assets was 0.56 in 2006 and climbed to 0.71 in 2010, demonstrating that
the value of livelihood assets changed significantly between 2006 and 2010. The findings
show that the circumstances of livelihood assets change significantly between participants and
non-participants in CBCM projects. Physical capital does not rise significantly, but the use of
energy-efficient stoves, mash gas pools, and alternative energy sources optimizes the family
energy structure and reduces the amount of firewood consumed. The shift in natural capital
shows that the majority of local citizens are willing to safeguard forest resources and
biodiversity in their subjective perception. Local people's human capital is improving, but their
health and medical situation are plagued by a slew of issues that must be addressed. In terms
of financial capital, household income and expenditures have both improved significantly, and
a variety of new and well-developed livelihood options have emerged. In some areas, such as
the status of women and the interaction between the government and communities, social
capital has improved significantly. Finally, in the process of sustainable livelihood
development and forest common governance, we propose incurring the lowest natural resource

costs in order to receive the biggest benefits.
Horticulture

Horticulture is thus presented as an art, a science, and a business. Edwinna von Baeyer
(1930) wrote that the horticulture historians believed that horticulture began in the Egyptian
temple gardens where fruit trees, palms and grape vines were cultivated. Egyptian horticultural

advances however did not happen in isolation, but were borrowed and refined from the
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horticultural innovations already found in the Near East and the Middle East. They were one

of the most important technologies developed in agriculture and horticulture.

Swamy and Auxcilia (2015) in their internet blog “Fundamentals of Horticulture” are
of the view that horticulture is the science and technique of production, processing and
merchandising of fruits, vegetables, flowers, spices, plantations, medicinal and aromatic

plants. It is also the cultivation of garden plants within a protected enclosure.

Subarhamanyam et, al.(1981) in their study “A study of fruit and vegetable-cold
storage unit in Bangalore city” mentioned that horticultural problems like post-harvest losses
and its impact on the economy, per capita availability, improved methods to reduce losses,
transportation of horticultural crops by rail and roadways and how to avoid wastage in transit,

importance of cold storage units.

Hume (1951) comprehensively discusses all aspects of production of horticulture crops
in his book entitled “The cultivation of Horticulture crops” comprising thirty-one chapters. In
the beginning critical analysis of classifications of horticulture crops is given followed by a
detailed description of almost all aspects of production of horticulture crops, from

development of root stock to picking.

IIbery (1986) in his study “Horticulture Marketing: The Case of the Vale of Evesham”
stated the different marketing channels in the horticulture sector that are produced in Britain
and an insight into five marketing channels were also analysed. These are direct marketing,

local market, distant market, grower cooperative, and contracts farming.

Ouattara, Graham, Meyer and Nagarajan (1995) in their study “Financing and
Marketing Horticulture Products in Ghana: The prospect for Export Growth” stated that
several heterogeneous participants are involved in financing and marketing horticultural
products in Ghana. Financial arrangements in the sub-sector are dominated by self-finance
with funds obtained from friends and family, retained earnings from other businesses or
participation in informal groups. However formal finance is confined almost exclusively to

well establish large exporters.

Trupo (1997)in his study “Agriculture Cooperation and Horticultural Produce
Marketing in Southwest Virginia by Paul Trupo” stated the key issues relevant for successfully
establishing a horticultural cooperative and role of the government in assisting to overcome

the market failure. He also focuses on the various aspects of organizing & operating
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horticulture. Where he mentioned that cooperative will increase the livelihood of a long-life
span for cooperative and profitable return for the cooperative members. The research also
implies that small farmers can compete with the larger, well established producer of fresh
horticultural produce if they exploit a local marketing advantage and organize themselves in a

manner that allows them to pool resources, reduce costs and share risk.

Singh and Mathur (2008) in their journal “Structural changes in horticulture sector in
India: Retrospect and prospect for XIth five-year plan” stated the role of the horticultural
sector of the country and its prospects during the eleventh five-year plan period. They
mentioned in their study that high value commodities contributed substantially in national
agricultural export and around half of this is shared by horticultural commodities. The growth
and variability of area, production and yield of major horticultural sub-sector indicate that
substantial growth has occurred in the area of all the sub-sector during the entire period (1991-
92 to 2005-06). It is suggested that diversification of agriculture would increase through

inclusion of horticultural crops in the cropping pattern
Dragon Fruit

Eusebio and Alaban (2018) in their study, “Current status of Dragon Fruit and its
Prospects in the Philippines” had mentioned that due to the production and economic
importance, the fruit is categorised under a high value crop which showed a competitive

advantage for the local fruit industry.

Tepora (2019) had done a study in the Philippines on the “Problems and Opportunities
of Dragon Fruit Production in the Philippines” where he had found out that the plant has a
great potential as a commercial crop due to its continuously increasing plantation area. But
despite the increasing amount of harvest, the fruits have been infected and damaged from the
inside by insects which can still look fresh from the outside. In some cases,this rendered the
fruit unmarketable due to its unattractive appearance. He also suggested that an Integrated Pest
Management program utilizing environmentally friendly control measures that will reduce risk
to human health and environment must be developed to address emerging problems on pests
and diseases. Minimizing post-harvest losses can increase meeting the demands for fresh

fruits, and post-harvest infrastructure and management must be given ample attention.

Pascua, Pascua and Gabriel (2015) in their study “Dragon Fruit Production and
Marketing in the Philippines: Its Status, Constraints and Prospects” has come to the conclusion

that, low yield, prevalence of insect pests and diseases, short shelf life of fruits, no
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standardization of fruit quality, no continuous supply of fruits, problems on marketing among

others are identified as the major constraints in the production of the fruit.

Tagay (2017) in his study in the Philippines identifies the key players of the supply
chain where she includedinput suppliers, dragon fruit growers, transporters, wholesalers and
final consumers under the supply chain. She also mentioned that a total of 2,405,104 kg of
dragon fruit were harvested in the past five years, with an average yearly increase of about
500,000 kg from the total land area of 70 ha under dragon fruit cultivation with 1,008 farmers
as beneficiaries. A modest forecast of 1,414,714 kg of dragon fruit was determined for the

year 2016 alone.

Rijal (2019) in his study “Dragon Fruit: Fruit for Future Nepal” has mentioned that the
price of Dragon fruit is 3-4 times higher than any other horticulture crops. This has enabled
farmers to have a good amount of income from their production and also add value to the
agro-tourism in Nepal. He further mentioned that it is beneficial for small landholders and
marginal farmers to improve their livelihood. However, he further mentioned that normal
Nepalese farmers are unable to invest huge money because agriculture is a risk itself. So, he
suggested that the government must also provide subsidy, training, related various extension

works through NARC, INGOs, NGOs for better results.
Industries

Overgaauw (1992) in his journal “Packaging for fresh fruits and vegetables” mentioned
that packaging of fresh fruits and vegetables is both difficult and costly. Different aspects of
packaging of fresh fruits and vegetables are discussed including cost, dimensions, distribution,
norms and preferences, shelf life, microclimate, box specification, compression test, recycling
and labelling, describing the cost of packaging. He also pointed out two main reasons for high
packaging cost i.e. import of carton material and low cost of produce. In most of the cases, the
packing material, usually called “Kraft lies” has to be imported and as the cost of produce

itself is very low, the proportion of packaging cost in the total cost is usually high.

The overview of literature shows that there is an ever growing literature on the
cultivation of dragon fruit which is based on varied context in certain developing. In the
context of India there is hardly any literature to be found on the topic study. The research gaps

can also be noted as the following.
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Firstly, there is absence of the study of the livelihood conditions of the farmers the
only literature that can be found within India especially in the state of Mizoram is the progress
reports of the departmental works and not of the farmers (for instance see Central Agriculture
University, 2017). This may be due to the importance given on the quantity of product rather
than giving importance on the condition of living of the farmers who are dragon fruit growers

since the cultivation of dragon fruit is still emerging in Mizoram.

Secondly, among the few studies conducted, most focus is on the prospect,
opportunities and constraints (for instance see Eusebio&Alaban, 2018; Tepora, 2019; Pascua,
Pascua & Gabriel, 2015; Tagay, 2017; Rijal, 2019). None have done any study on the
livelihood and living conditions of dragon fruit growers who are mostly labourers working in
the farms who are landless and marginal workers in the context of Mizoram. This is also
evident from the studies of other countries that there is no study to be found that the farmers
are the subject of the study, rather, the farming itself is studied for the economic and

promotion of dragon fruit cultivation.

Lastly, most of the studies are quantitative in methodological orientation and the use of
qualitative or participatory methods to study the vulnerable contexts, livelihood challenges,
and livelihood strategies are rarely seen. The role of institutions such as cooperatives as well

as livelihood outcomes of the farmers are also rare.

The study will try to fill the research gaps which can be seen from these literatures
especially in the context of Mizoram. The study will be based on the Sustainable Livelihood
Framework in order to understand the patterns of livelihood and the problems of the dragon

fruit growers.
Sustainable Livelihood Framework

Sustainable Livelihood Framework (SLF) has been developed by the Department for
International Development (DFID) in the year 1997 to eliminate poverty in poor countries.
The DFID makes use of livelihood approaches in planning the programme, project, monitoring
and in 