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FORW®D

The Food Production National Programme (202618) is implemented with the
objectives of ensuring food security, producing supplementary food crops locally
whereby minimizing food imports and increasing farmer income. The programme
had clearly identifiedruit crop development and home gardening as an important
priority area. Current Sri Lardn per capita fruit consumptions far kelow the
medical recommendatiomvhile SriLanka is having a greater potential for cultivating
fruits for the domestic consumpin and export markets.

This study revealdeterminants of home garden fruit cultivation and strategies to
expand fruit cultivation in home garden&urther, it evaluates the progressf
implementing stage of home garden fruit cultivation programme undeXF (2016
2018).A more encouraging finding tilsat the implementing stage of the programme

is at a satisfactory level in many ways. The findings and the formulated
recommendations will be useful tstrengthenthe current programme and stepp

of concertal action to attain programme outcomes in the future.

The findings of the studgre covered three climatic zones of the Sri Lanka. Hence, |
hope findings and recommendations derived thgh this study will be useful for
policy makers to promote home garden fruit cultivation in Sri Lanka.

Decision makers, the international community, academia and civil society are invited
to give this report due consideration, not as the end point of an analytical endeavor,
but rather asthe starting point for a dialogue on strategic policy choices and
processes aimed at shaping frpitoductionat countrylevel.

Keerthi B Kotagama
Director/Chief Executive Officer
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EXECUTNEJMMARY

Sri Lankas blessed with ideal conditions for cultivatirgwide range of tropical and
temperate fruit crops due to its topography and climalespie the huge potential
to cultivate fuit crops in Sri Lanka a substanaahount of foreign exchange is spent
on fruit imports while a small shaw@ the total production iexported. HoweverSri
Lankan per capita fruit consumption (100gy) is far below the medical
recommendation The governmentpolicy isto increase fruit production in order to
attain near selfsufficiency by year 2020. Under theFood ProductionNational
Programme (FPNPR016 — 2018, home gardeiased programmes have been
implemented inthe community settings as a wayp increase fruit production and
cultivation. Household level fruit cultivation and producticstatistics are still not
availableat national levelasthere are very limited studies undertaken in this sphere.

Hence, he overall objective of the study ie identify determinants of home garden
fruit cultivation so as to formulate strategies to expand fruit production in home
gardens. Furtherstudy deals with thedegree of success of ongoing home garden
fruit cultivation programme under FPNI®162018 so as to make recommendations
to strengthen the existing programm#&lulti-stagerandom sampling technique was
employed in sample selectionThe sample ofl,100 household headsand 526
beneficiaries under PNP. 20162018 representing three climati zonesof Sri Lanka
were surveyed using teuctured questionnaire Binary dgistic regressionwas
performed to identifythe determinantsof home garden fruit cultivatiomnd a series

of t-tests was performed to compare fruit tree growers and sgowers Shannon's
index was used tameasure species diversityy each province. TheLikert Sale
analysis and descriptive statistics were used to eualushe government
intervention n promoting home garden fruit cultivation.

Accordirg to thedescriptiveanalysisthe majority of respondents are willing to gvo

a fruit tree in upcoming year. There is a vast potential to enhance fruit consumption
through home garden fruit cultivation as majority of the households are aware of its
benefits and extra incomentough home garden fruit cultivation is gected by 12.6
percent households onlyl' he binary logistic regression revealed that thiention to
participate inhome gardeningthe positive attitudes towardfiome gardening and
the perceived behaviaral control strongly predicted the home gagding behaviar.
Thesubjective norms do not significantly contribut@ home gardeningThe results

of t- tests revealed thafruit tree grower have sufficient time, knowledge on fruit
cultivation and managemengccess to information and government incentives in
comparison to norgrower.

Shannons’ i ndex anal ysi s r ev edathedidersityh at
existed in Uva ®vince and the lowest is recorded in NortheProvince followed by
Easten Rovince. In Central Province and Uva Provinaeocadois the major
contributor for the rouseholdfruit production while banana and mango are the
major contributoss in all other provincesloss of fruit havest due to pest and
diseases,issues related to agriculturalnputs, inadequacy of waged labour

t
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inadequate water availability at critical stages of fruit cultivation, limited land
availability and marginal lands (shades, water logging conditions in land), low soil
fertility, lack of apital such as equipment and substandard planting materials are the
major limitations for home garden fruit cultivation

The evaluation results &fPNP 201-2018indicatethat the selectionof beneficiaries
were madein accordance with the programme @tia. More than 50 pecent of the
respondentswere satisfied withreceivedfruit species, the quality of the planting
materials and the knowledge and assistapecevided.Further, ron- consideration of
farmer preferences and unsuitability of fruit speciés given climatic zones,
inappropriate time period of thelanting materials distributed andot conducting
monthly meeting in accordance with the programme guidelines asported as
drawbacks.

Distribution of plants freeof charge is a welfare burdennothe government
therefore the sustainability of the programme is a question to be ad@essfuture
research. Instead, government supported community based entrepreneurial model
design which can provide certified planting materigds reasonable prie is
recommendedThe exi sting community based organ
recommended to develop as entrepreneurial models to cater the village level
demand at the initial stageknowledge dissemination is remmended to promote

fruit cultivation and enhance fruit production ihome gardensFurther research on

the household fruit consumption through home gardens versus open markets might
help to build a firm policy for promoting recommended level of per capita fruit
consumption.
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CHAPTER ONE

Introduction

Sri Lanka has 46 agezological zones with a wide variation in soil and climate. Each
zone is characterized bgpecific climate and soils makingpossible to cultivate
number of different types of fruit cropgbout 55 varieties. A fruit is@ant part that

is eatenas adessertor snackhaving sweet taste, but botanya fruit is a structure

of varying morphological composition, forming after fertilization to contain the
reproductive bodies (Crow, 2013). Fruits are widely acceptedcarasmportant
component of a healthy diet and adequate consumption could help to reduce a wide
range of diseases (Dimelu and Odo, 20IR)ere are many fruit species and
consequently a great diversity of fruits exists in Sri Laf@d and Agriculture
Organization and Department of Agricultur2007). The present economic growth
will create a highedemand for fruits in the local market, to be met by a higher
production. Hence, the fruit sector also has a greateteptial to increase the
income, employment opportunities and the nutrition and health status of the people
(Dahanayake, 2015).

1.1  Importanceof Fruits as a Nutrition Supplement

Fruits and vegetables are very good sources of vitamins, minerals, idatitx and
dietary fibre. Consumingaide variety of fruits and vegetables regularly reduces the
risk of obesity, diabetes, coronary heart diseases and cancers and protects against
the effect of ageing. Therefore, consumptionwariety of fruits and vegetables helps

to fulfill most of the nicronutrient requirements which needed for vital functions of

the body such as metabolism and immunity (Ministry of Health, Sri Lanka, 2011).

At least five varieties of fruits and vegetables should be consumed each day as a part

of healthier life.World Health Organization®fHO) has recommended that an it

needs aninmum D 0 gr ams of f r ui t sapif@meaonsurdpiion of Sr i
fruits (88.2grams) remaingar below the required average daily intak200 grams)

for a balanced die(Food balancesheet, 2013. Moreover, the consumption of fruits

is much less common and varies across countries. Also the average consumption is

lower for fruits than vegetables in most countries (Retehl., 2004).

The study of Rambukwella and Samantha (2013) redethlat, economic, cultural,
environmental and social factors affethe consumption of fruits. Out of the
aforementioned factors, economic factors are the key factors thatemeining
consumption levels. Noavailability of fresh and tasty fruits, higprices and
seasonaty were identified as thesignificant factors for low consumption of fresh
fruits in this studyThe consumers are more concerned with tladety and freshness
of fruits. According to the same research findingsajority of the intervieved
expressed thathey did not obtainreal taste from artificially ripened fruits. Hence, it
is clear that achieving househqgldH)fruit requirement through current commercial



fruit supply poses a problem. Household fruit cultivation migiantribute to ease
the problem to a certain extent.

1.2  FRuit Trees as a MultPurpose Tree [&cies

Tropical fruit trees are important muipurpose tree speciesvhich supplement and
improve the quality of diets and provide fodder, fuel, timber and medicine for
smallholdersFuits enable rural people, particularly women and children to provide
nutrition for a balanced diet, supplement family income and strengtHend
security. In addition, cultivation of fruit trees plays a key role in biological, chemical
and hydrological cycles, protecting soils and providing ecological niches. Fruit trees
are integral part of the species diversity of home gardens and tropcasts which
contribute to food security by diversification with other crops, use in agro forestry
systemsand environmental conservationthe pressure of an increasingly greater
human population means we must use more efficiently the land on which trees
grown (Pushpakumara, 1999The bulk of the genetic diversity of fruits is still
conserved through home garden system, but is in danger of extin¢kood and
Agriculture Organization and Department of Agricultl2@07).

1.3  Existing Fruit Productiom Sri Lanka

Despite the availability afmany delicious fruitsSri Lanka imported 76,139.3 metric
tons of fruits valued at LKR 12.9 billidaring 2017 while exporting 31,320 metric
tons valued at LKR 6.3 billig@entral Bank report, 2017Although there being a
demand for Sri Lanka fruits in abroad, the country faces a serious problem in finding
exportable quality fruits in sufficignquantities on a continuous basis is a 013
constraint (Dahanayake, 201Gentral Bank &ort, 2017).

A few distrit¢s lead the production of fruits at present in Sri Lanka. However, the
statistics still not available for newly liberated areas in the North and Ba&stinces
(Dahanayake, 2015)There are few medium to large scale orchards as fruit
cultivation, mainly fo banana, pineapple, papaya and mango. Semi commercial
farmers whoseindividual extentof land for fruit cultivation does not exceed one
hectare. Further, ifferent types of fruits that are unevenlydistributed are found
either protected or cultivated in home gardenSri Lanka has over 60 varieties of
underutilized cropgDahanayake, 201%nd most of these species are found in wild
or in home gardens(Food and Agriculture Organization and Department of
Agriculure (2007). Moreover, distribution, access and availability of fruit species
largely varied in the home gardens. Hence, the volume of production and supply
differ (Dimelu and Odo, 2013).

I Multipurpose trees are defined as all woody perennials that are purposefully grown to provide more
than one significant contribution to the production and/or service functions of a-lasalsystem
(Burley and von Carlowitz, 1984).



1.4 IssuesRelated to Expansion of Fruitr@duction in Sri Lanka

Limited availability, seasonality, shéfe, time andlabour and often smaller edible
portions of the fruts make final products costlfDahanayake2015). Hence, Sri
Lanka is fang a supply and demand gap fiuit production and the consumption
levelsare not in a state of food security in terms of fruit crops

The total target produdbn of fruits in 2018 is estimated as 1.3 millionetric tons
using 0.15 million hectares of land Kood Production NationdProgramme: 2016
2018 2015. It is estimatedhat the total land area in Sri Lanka is approximately 6.56
million hectareswhere only about 50 peent is arable due to unsuitable terrain,
inland water bodies and foresteservations.Limitation of per capita arable land
area, indicates heavy pressure agricultural land use (Mapet al., 2002).Further,

land is scare and is enmeshed with historical, cultural and political issues that can
easily complicate transactions. Therefordand limitation is a crucial factor for
developing the fruit production o a large scale commercial le®arambe et al.,
2016).

However, there isan increased interest in homgardenng in rural HHand also
establishment of urbanintensified home production of fruit¢Dimelu and Odo,
2013) as land requirement is not a constraint on home productwnfruit and
vegetables. Home gardens make available a small but continuous flow of subsistence
food productsfor the HH (Wiersum, 2006). Therefore, appreciation should be given
to the role that fruit cultivation can play vital role to address HHood security
(Marambeet al., 2016).Promotion ofhome production of fruit is @otential strategy

to increase HHruit consumption.However, production interventionsneed to be
complemented by effective education afhaviairal change strategies to achieve

a significant impact ofruit consumption(Ruelet al., 2004).

15 Problem Statement

Over the recent years there has been growing interessttengthen and intensify
local food production. Consequently, there is rhuattention towards home
gardeningas a strategy to enhanddH food security and nutritionHome gardens

are an integral part of local food systems and the agricultural landscape of
developng countriegGahenaet al., 2013).

Sudy of Dahanayaké015) revealedhat Sri Lankas having a greatgpotential for
cultivating fruits for the dmestic and export markefThe most of the frits in Sri
Lanka still remain at amnderutilized stageand are grownin unexploited areas
without proper marketing strategies. The bulk of the genetic diversity of fruit crops
exists in homegardens (Galhenat al,, 2013).However, it is important to note that
the statistics are still not available foreHruit productionat HHlevel as there are
very limited studies on production of fruits and vegetables at home garden level in
detail (Dahanayaka 2015). Therefore, it is difficult to estimate fruit production and
consumption at the HH level by reviewing secondary data antbmprehensive
research on the fruit production at HH level is imperative.
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The policy of the government is to increase production of fruits to attain near self
sufficiency leveby 2020. The Foodr&duction National Programme (FPNP)2016 -
2018 of thegovernment has clearly identified fruit crop developmertd home
gardeningas an important priority arealhe Ministry of Agriculturdasstarted many
projectsrelated to fruit productionsuch as establishmeiaff fruit villagesyear round
cultivation of fruits by establishing five ofseasonal ruit zones (fruit crop zoning),
intercropping fruit crops in plaation sector (under coconut,aely stages of rubber
plantings) fruit variety development fohome gardens and commercial cultivatjon
increaseavailability of high quality and productive fruit plargse.

The aims of thggovernmentinitiatives are to promote production and consumption
of fruits and healthy lifestyles amonthe next generation by achievinghe
recommended daily intake of fruits @00 gramsper personper day, ensure fruit
availability in the market, to enhance export potential of fruits and to compensate
current fruit imports by local fruit production.However, the expansion of
horticulture sector at commercial level is hindered the norr availability of land in
large enough parceldVhile land is available for commercial cultivation, the ready
availability of cultivatable land is seriously constrained as most lands are owned by
the state or bymultiple government agencieslherefore, serious difficulties are
encountered by agfentrepreneurs and farmers who desire to engage in commercial
farming (Zaheed, 2017).

Despitethe Ministry of Agriculture hastroducing a wide range of assistanaad
development programmes for thsector since manyears,it could not achieve the
successful fruitproduction to meet the demand of local and foreign markeit
present TheHHIevel social and economic origins that favably or adversely affect
the production of fruits in home gardemsed to be recognized. Without identifying
these facts related to fruit production in home gardens, there is a possitolignd
up the currenthome garden based fruit cultivatioprogrammeas previous ones.
According to the study of Galheret al, (2013), here ae many constraints to
maintain home gardensHence, strategies should be developed to uplift the fruit
production while identifying related issue§herefore, it requiresan understanding
about the barriers, direct and indirect benefits gyed by HHwhile identifying the
strategies to expand the fruit production in home gardens.

Research efforts on socieconomic aspects of fruit tree cultivation in home gardens
havealso been limited. Adoption of tree cultivation varies acrbigs SomeHHs may
cultivate more trees while others cultivate few. Identification of the factors affecting
adoption of tree cultivation is an initial step towards formulating policies and
programmes aimed at promoting tree cultivation in home gardens (Karunarathna
and Gunathilaka, 2002). The general perception of society towards fruit cultiviation
unclear and critically important for policy crafting, beforartket recommendations
are made Taruvinga and Mushunj@010).

Hence this studyfocuses on identifyingactors which determindruit cultivation in
all climatic zones (Dry Zor{BP2, Wet Zoneg(W2) and IntermediateZone(12) in Sri
Lanka ancevaluatingthe government intervention on promoting home garden fruit
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cultivation. The findingswill help policymakers to develop site specific actions in
order to enhance fruit cultivation in home gardens throughout the country.

1.6  Objectives

The overall objective of theesearch studyis to identify determinantsof home
garden fruit cultivation so as tormulate straegies to expand fruit cultivation and
productionin home gardens.

1.6.1 Specific ®@jectives

A To understand existing fruit cultivation and production in home gardens.
A To recognize potentials and constrairfter fruit cultivation in home gardens
A To identify factors determining fruit cultivation in home gardens

The FPNP was initiated in year 2016 wihle focus ontwo main sectors as crop
production programme and home garden programnidie key component ofhe

home garden sectois to promotehome garderfruit cultivatont hr ough “ Si t ha
Women Farmer @anizationgfWFO) Hence, the study was also foeds

A Todiscuss the degree of success of ongoing home garden dultivation
programmeunder FPNP 2018018so0 as to formulate recommendations in
order to strengthening the existing programme.

1.7  Organization of the Report

This report consists of seven chapters. The introductory chapter gives the
background and objectivesf the study.The ®cond Chapter reviews the literature

of past studies onhome gardening, preferences and Hb¢haviar for fruit
cultivation. TheThird Qapter is devoted for concepts and review factargich are
affecting on HHlecision of growing fruit trees inome gardens The Burth Chapter
provides the research methodology and study locatidBeapterFiveand Chapter
Sixpresents the results, discussion and an overview of home garden fruit cultivation
programmeunder FPNP2016 2018.The final chapter containdé conclusion and
recommendations.






CHAPTER TWO

Literature Review

Home gardening is an age long practice although it has not been properly developed
amongHHs and is yet to be given the needed policy attention. It has economic as
well as social implications on the livelihood systerkibE (Kelechiet al., 2014) and

make a significant contribution in meeting daily household needs for better nutrition
and health

2.1 Home Grden

Literature provided different definitiogfor home gardens. According eood and
Agriculture OrganizationFAQ, home garden is defirleas a farming system that
combines physical, social and economic functions on the area of landhdrihwe
family home.Further,mixed cropping system which is cultivatedaismall portion of
land which may be around the HH plot or within a walking distaj@debode in
2006). Kumar and Nair, 2004 defit®me garden as a mulstory, combination of
various trees and cropssometimes association with domestic animals around
homestead and home garden cultivation is primarily diss domestic consumption
and excess output can also be sold to generateadditional income. Numbeof
researchers definehome garden as small scale supplementéopd production
system maintainedy HH members (Hoogbrugge and Fresco, 1888aguirre and
Linares, 2004; Sthapt al., 2004; Krishna, 2006).

According toDepartment of Census and Statistil3C$ of Sri Lankathe home
garden is defined as a piece of land which has a dwelling house and having some
form of cultivation, if the total area of that piece of land is twertdy less than
twenty perches. A land ovawenty perches is also considered as a home gardet, i

has a dwelling house and the produced is largely for home consumption.

2.2 Benefitsof HomeGardenFruit Cultivation

Several research studies have identified bemsaifthome gardeningFruit cultivation

in home gardeswere of economic, medicinal, nutritional and social importance to
HHs, but the major attraction to thie cultivation in home garden was econoniic
terms of income generation, labour and mark@&truit cultivation peference was
based on input requirementiesistant to pest and diseases, frequency of fruiting,
avadlability of market and otheréDemelu and Odo, 2013).

Similar to participating in other types of residential yard work, hdmsed edible
gardening can provide participants with physical and takhealth benefits, serve as
an expression of identity and ownership, support social interaction through the
sharing of f oo drs,faciltate cooneaions witin reaturg, larid areate
wider awareness and support for ecgioal values (Gaynor @6; Gray 2014;
Kortright and Wakefield 2011; Freema al, 2012). Additionally, growing edible
plants at home has been identified as potentially reducing grocery bills,asicig
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fresh produce consumption and redué¢éH s car bon f oot nright nt ( He
and Wakefield 2011; Taylor and Lovell 2015).

Home garden products are important foHH subsistence, product exchanges
between rural and urban kiklHs; help sustain critical social networks that subsidize
urban life, home gardening helps to maintain a sense of aesthetie pai social and
emotional linkand a psychological buffer (Antoinette, 2Q0Zurther, Gomiero,
Paoletti and Pimente{2008) identified that edible gardening has economic, social,
environmental, resiliency and sustainability consequences and extent to which these
consequences are beneficial or harmful depends on the behaaliaccontext and
gardening methods.

2.3 FactorsinfluencingParticipation inHome Garderfruit Cultivation

Far mer s willingness to grow trees depel
endowment, demand for products, institutional aspects and increase in the
productivity of staple crops. Further market trends and governmental trade or

pricing policy also have ceni der abl vy influenced the f al
cultivation in Gunung Kidul district dava (Filius, 1997). Househtige cultivation is

an activity of poor households and it could potentially play a significant role in
reducing rural poverty in Sriabka. Economic incentives to cultivate timber trees,
environmental awareness programmes and secured land tenure could be used to
promote tree cultivation in home gardens. As attitudes and education level play a
significant role in tree cultivation decisi@mong the smallholders, the poliapakers

should draw attention on those aspects as well (Karunarathna and Gunathilake,
2002).

Household income plays a major role in home gardening. Therefore, income acts as

an inhibiting factor or barrier for home fruit and vegetable cultivation (Allen, 2004).

A lack of interest can be seen as an incompatibility of home gardening with an
individua | * s having values or practices for
knowledge also act as barriers to home gardening. The motivational factors of home
gardening are relative advantage, compatibility with existing values and practices,
simplicity and easefause, trialability and observable results. The absence of any of
these qualities may act as a barrier to adoption (Robinson, 2009).

Although numerous studies have identified possible factors influencing gardening
behaviair, none have measured the relaé influence of psycheodal variables on
participation However, there are very few studies which have sought to determine
the relative influence of psychsocial determinants, such as attitude, subjective
norms and perceivecbehaviairal control, on the edible gardening behawviw
(Babaraet al.,2011).There are several research studies that have fedus factors
determining the home gardening behauioof gardenersHowever none ofthose
researchescompare the attributes of nogjardeners with thegardeners. Hece,
those research approaches fail to identify the relative influence of different factors
on gardenindgehaviarr (Schupp and Sharp, 2012, Miwtaal., 2003)



Homebased edible gardenkave recently been identified as an important part of
urban sustainability initiatives, given the relatively large area of residential yard
space available fofood production in most citiegZainuddin and Mercer, 2014).
Increased research intervention in home gardening could create a platform to
discuss homearden issues and encourage His to engage in home gardening
(Kelechiet al., 2014). However the research is lagkg and the HH decisions to
participate in homebased edible gardening have not been fudlyamined(Tanley,
2016). Therefore, future research should explore larger populations located in a
variety of regions to betteunderstand the ways differentHH circumstances and
environments influence motivations and barriers for hogerdening(Stephen and
Shery] 2011)

The research sty conducted by Schupp and Sharp in 2012 found that there is an
association between gardening and environmental values. The research has not
studied to determine why noigardeners do not garderHence, it is particularly
important to consider experiencesf non-growers as significantly increasing urban
agricultural activity through home gardening would require numerous-gmwers

to start tending a garden. Understanding why former growers stopped edible
gardening can potentially identify supports necayséo help residents overcome
barriers beyond the initial staip (Corlettet al, 2003; Kortright and Wakefield
2011; Taylor and Lovell, 2015).

In order to fill thisresearch gatatedin the literature, this study aisat identifying

a range of barriers related to home garden fraitltivation and determine which
factors (external and individughave the greatest influence ddHdecision on home
garden fruit cultivation. Furtheit exploresthe importance ofHHdecisionregarding
whether or not to cultivate fruit trees in their home gardens by employing gardeners
and nongardeners.

This studywill contribute to a greate understandingon home garden fruit
cultivation. Further, it provides recommendations and strategies to enhance fruit
cultivation in home gardens through government fruit cultivation programmes and
HHs selfinitiatives. Thereforethe findings will help policynakers to develop site
specific actions in order tondance fruit cultivation in home gardens in Sri Lanka.
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CHAPTER THREE

Conceptual Framework

This study focusesn the factors determining the HH decision of growing fruit trees

in homesteads of households. This practice in many countries including Europe
Africa and Asia has been introduced as urban edible gardening or edible gardening
(Foeslamb, 2007; Chiang, 2005), home gardenibgescheret al., 2006),houselot
gardening (Winklerprins, 2002) or backyard gardertitartright, 2007. Inthis study,
cultivation of fruit trees in a homestead is considered as home gardening.

The previous literature on factors influencing participation in urban edible gardening
or home gardening can be organized into four domains:

1. Studies focusing obroad external factors

2. Studies proposing typologies to group individuals already engaging in home
gardening

3. Studies examining specific socdemographic factors

4. Studies examining motivations for home gardening

A diverse range of theoretical and methodgical approaches have been used to
study these factors influencing HH tree cultivatidecision (Amacheet al., 1993;
Scherr 1995; Thachet al.,1997; Salanet al., 2000; Byron 2001; Pattanayakal,
2003; Walters et al, 2005).The theoretical frameork to be used in this study is
drawn from existingstudies related to the socieconomic, perceptional and other
factors affecting HH fruit cultivation decision.

According to TheoryfoPlaned Behavior (TPB) the Hiteision of fruit cultivation
intention is a primary antecedent of behauip attitude, subjective norms and
perceived behaviaral control (Ajzen, 1991, 2002) whicdre influenced by several
factors.

The present study, presumeto capture the motivational factors that influence
individualsto engage in fruit cultivation irhome gardens and toneasurethe

amount of effort individuals are planning to exert to perform this behawio

Attitudes measure the degree to which a person evaluates fruit cultivation
favourably or unfavarably. Subjecte nor ms measure a person’
pressure to perform fruit cultivation in home gardens. Perceived behla&iacontrol
measures a person’'s percei vmwidcultevaisenen o r di
home gardensTheresearchers assuntbat the behaviar of fruit tree cultivation is

influenced by both internal and external factors. The external factors include
physical factors, environmental factors and social factors while the internal or people
centric factos include psychasocialand dema@raphic factors.

11



3.1  External Factors Influencing Household Level Fruit Tree Cultivation
3.1.1 Physical Factors Influencing Household Level Fruit Tree Cultivation

External factors that influence HH level tree cultivation include access to sufficient
land, landtenure laws (Kortright, 2007). Accordirig Maxwell (1995 and Mwangi,
(1999 longer residence time has been linked to higher probability of participation in
home gardening. Additionally, Maxwell (1995) found that larger HHs were more
likely to grow crops for the home consumption. Blaylock and Gallo (1993) reported
that the residential land size, home ownership, source of income and the potential
for saving momy all had a significant influence on the decision to produce
vegetables at homeSpace constraints or land size have previously been shown to
influence presence of edible gardens and other vegetation in residential yards (Pham
et al, 2013; Conway and Bramen, 2014). &ce in the present study it is
hypothesized that access to sufficient land, land ownership status and the length of
stay have strong effect on home gardening behaxio

3.1.2 Environmental Factors Influencing Household Level Fruit TCestivation

According to the past literature many researchers had identified environmental
factors such as site qualilKumaret al., 2003, Jaggeet al., 2005)local climate and
topography prevalence of plant pests and diseases and availabilityatier (Nugent,
2000) has influenced the HH cultivation decisionkis study also considers that,
these constraints are typical of the Sri Lankan context too.

3.1.3 Social Factortnfluencing Household Level Fruit Tree Cultivation

Several researchers have identified social factors which influence HH tree cultivation,
but the sparate identification of theséactors has nobeendone. Access to input
markets (seeds, fertilizers, pesticides, herbicides, tools and gardening stores)
(Nugent, 2000;SandefRegier, 2008), glitical environmental factors such as urban
planning regulations and building codes (Brown and Carter, 2003), presence of HH
and local networks which provide support and demand for the agricultural products
(Winklerprins 2002) can be identified as possible social factors for tree cultivation. In
this research access to input markets, presence of HH and local netwoeks
identified as possible social fac®which influence the fruit tree cultivation decision.
The influerce of political environment is excluded as majority of the population lives
in rural areas where urban planning regulations and building code are not stringent
or lacking.
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3.2 Individual Factors Influencing Household Level Fruit Tree Cultivation

3.2.1 Psychesocial Determinants Influeaing Household Level Fruit Tree
Cultivation

Although, numerous studies had identified possible factors influencing home
gardening behavioyra very few have quantified the relative influence of psycho
social determinants, such as attitude, subjective norms and perceived behavioural
control. Filling this research gap contributes to a greater understanding of
participation in home gardening wthh can then be used to promote the same
behaviour (Babarat al.,2011).

According to Robbing2007) the social pressure to maintain lawns, whether
residents want to or not have a great influence on home garden in the context of

New Zeal and. Previous s t wableé ersunfasdrabley t hat
attitudes towards tree plantingAmacheret al,1993; Nibbering, 1999; Salast al,

2000) as wel | as ot her peopl es’ attituc
influenced far mer s’ willingness to plant

also change over time, leading to increases or decreases inptegging activity
(Nibbering, 1999).

The *‘quality turn’ i's a strong motivator
if not all, of their own produce at home (Baker and Crosbie, 1993). Fuchbiure

created responsibilities of tree cultivation (Mgeout, 2000) has also influencéue

individual behaviar of tree cultivation.

The research hypothesized that psyebmcial determinants such as attitudes,
subjective norms, perceived behaural controls and intention have an influence on
HH fruit cultvation decision. Further, the quality turn consists with factors such as
freshness and safety of the fruit prodedt in home garden, money saving and
environmental benefits

3.2.2 Demographic Factors Influencing Household Level Fruit Tree Cultivation

Household level participation in yard work is typically related to HH characteristics,
including gender and age of residents, cultural background, level of gardening
experience, socioeconomic stat@nd personal attitudes (Yakibet. al, 2008). In
particular, wealth and educatioctevel are the best predictors of tree canopy cover
and plant diversity in HH level (Phanal.,2013). Through a series of studies in the
United Kingdom women were found to be more likely to participate in gardening
around the home than men (Bhatti and Church, 2000hose with midlength
residencies (15 to 20 years) engaged in the most yard work (Lera, 2011) and
participation in yard work is most common for those aged 45 to 69 (Bhatti 2006).
Gender has been found to loEnce tree planting activityScherr, 1997). According

to Blaylock and Gallo (1993) number and ages of adults in the HH also affect HH fruit
cultivation. The research hypothesized that age, number of children, gender, average
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household income aneducatian level have significant influence on home garden

behaviaur as identified in previous researches as well.

External Factors

Environmental Physical Factors
Factors . S
S 1 Time Availability
i Wa.lter Availability 1 Land Characteristics
T Soil Type A Status of
ownership

A Length of stay

Social Factors

1 Social Support
A Access to market
facilities
A Access to input
A Access to extension|
services
1 Government Support

- L

Fruit Tree Cultivation/ Non Cultivation

T

Internal Factors

Psycho- Social Factors

1 Attitudes Quality Turn
1 Freshness

1 Safety

1 Saving money

1 Environmental
Benefits

fi

f Norms
9 Perceived Behavioural Control

{ Intention : :

Demographic Factors

1 Age

1 Number of
Children

1 Gender

1 Family Income
1 Education Level

Source: Authorswn work

Figure 3.1Conceptual Framework
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CHAPTER FOUR
Research Method
4.1  Operationalization of Variables in Objectives
4.1.1 Understanding of Existing Fruit Cultivation and ProductimnHome Gardens
The following variable presented in Table #lised to measure the existing fruit
cultivation and production in home gardens. The fruit tree diversity in HHs was

calcul ated using Shannon’s index.

Table 4.1: Variables Used fdfleasuring Existing FruCultivation and Production in
Home Gardens

Variable Meaning Measuring
Number of fruit trees To identify the fruit tree A quantitative variable anc
exist in the HH density at each HH measured as the number c

fruit trees per HH

Types of existing frui To identify the fruit tree Shannon'sndex a quantitative
trees in HH diversity at HH variable and measured as tot
number of species in th
community or species richnes

HH land allocation fo To understand the HF A quantitative variable anc
fruit tree cultivation land use patterns in eac presented as ratio to the tota
climatic zone land extend

HH fruit production in To understand the A quantitative data anc
year 2016 existing contribution of measured in kilo grams (kg)
home gardenpractices in
fulfilling the fruit
consumption needs of HF

Amount  of  fruit To measure HE A quantitative data anc
production allocated contribution  for  fruit measured in kb grams (kg)
for marketing market

purposes

Source: Authors own work

15



4.1.2 Recognizing Potentials and Barriers for Fruit Cultivation in Home Gardens

As suggested by Franoit al, (2003), individual intention with regard to fruit
cultivation in home garden can be considered as dichotomous variable i.e. that is
intention of growing fruit crops and intention of not growing fruit crops in home
gardens. Then a series ofests are onducted to determine factors causing changes

in individual intention of growing or not growing fruits in home gardens.

Logistic regression was performed to examine the prediction of-replirted
behaviour, showing the intention of fruit cultivation. feries of ttests were
performed to compare those who intend to grow in the future with those who do
not intend to grow.

4.1.3 ldentifying Factors Determining Fruit Cultivation in Home Gardens

4.1.31 Measures

Dependent Variable

Aj z €2002)sTACT methed{)arget, (A) ction, (C)ontent and (T)mmewvas used

to define fruit cultivation in home gard
ones’ residenti al property (context) i n

cultivation or notat HH level was used as the depended variable in analysis.

Table 4.2:Independent Variables

Variable Meaning Measuring

External Factors

Environmental Factors

Water Availability Presence of fawrable A  qualitative data or
environment factors which availability of water source:
influence the fruit tree for fruit cultivation and the soi
cultivation decision on Ht quality and measured usin

Soil Type level LikertScale*

Physical Factors

Time availability The HH decision of frui A qualitative data on time
tree cultivation depends availability and measure:
on the time availability for usingLikertScale*
gardening by the HH
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Land Characteristics

Social Factors

Access to marke
facilities

Access to input

Access to extensiol
services

Government support

PsychesocialFactors

Attitude

Norms

Perceived
Behaviairal Control

Demographic Factors

Age

The status of ownership ¢ Status of ownership by type ¢
the land, length of stay a ownership measured using
the residential land is ¢ dummy variables* length of
determinant of fruit tree stay in years

cultivation decision

The social and the Distance to nearest frui
government support or market measured by using Kil
fruit cultivation influences metre (Km), Number of time:
the fruit tree cultivation the extension services i
decision provided, Membership o
village societies (Govi Samitl
Samurdhi Women societies)
Receive or not received th
freely distributed fruit trees by
government and measure
using dummy variables(1 fc
received and 0 otherwise)

To measure individus A qualitatve data and
favour to engage in fruit measured by Likertcale*.
tree cultivation

To measure the socic A qualitatve data and
pressure on individuals it measured by Likertcale*
engaging fruit tree

cultivation

To measure the level ¢ A qualitatve data and
individual control over measured by Likertcale*
doing the action or the

individuals perceivec
barriers on cultivating the
fruit trees

Age of the HH decisio Age by number of years
maker influence the fruit
tree cultivation

17



Number of Childrer The presence of higher By number
in HH number of children in the

family influence the HF

decision of fruit cultivation

Gender Female HH  decisier A binary variable(: Male,0 -
makers have a (gree Female)
influence in  HH fruit
cultivation decision

Family income Higher family income A categorical variable an
tends to reduce the measured wusing dummy
behaviar of fruit tree variables*
cultivation

*The questions/ dummies used to measure the variable are presented in Annex 5
Source: Authors own work

4.1.4 Evaluate the Government Intervention on Promoting Home Garden Fruit
Cultivation

To evaluate the government interventiomn promoting home garden fruit
cultivation a descriptive analysis was conducted to identify the percentages of
population who received any government support in promoting home gardetigin

last fiveyear period (20122016). Furtherevaluation was condued to compare the

pre and post situation of the programme. The descriptive analysis was conducted to
evaluate whether project formulation goals were achieved in jgrb
implementation and Likertcle analysis was conducted to identify the perception of
the beneficiary on FPNP implemented during 2Q068.

4.2  Analysis

4.2.1 Understanding the Existing Fruit Cultivation and Production in Home
Gardens

The data was analyzed using a descriptive method which includes tables, graphs and
charts. The Shannon’s index was calcul ate

This study attempts to quantify the fruit production in home gardens. The study uses
19 fruit species to estimate Htuit production which formsat least 10 perent of

the surveyed home gardens. The average weights used for the calculation of fruit
production through each species is presented in annex 2. The research atbame

the average weight used in the calculatientrue to all home gardens, despite the
seasonal variation of fruit production, varietal improvements, management @esti
and environmental factors.
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4.2.1.1 Shannon'thdex

Shannon'dndex is a measer of species diversity in a community. Diversity indices
provide more information about community composition considering rarity and
commonness of a species in the community, the index also takes the relative
abundances of different species into accountaiculating the species diversity and
density.Shannon'sndex is calculated by;

o
7 [ e

Where

H= Shannon's diversity index

S= total nunber of species in the community bome garden (richness)
P =proportion ofindividuals found in thé" species

Shannon's equitabilitysy) assumes a value between 0 and 1 with 1 being complete
evenness and calculated by;

En-H /Hnax=H'In' S

4.2.2 Recognizing the Potentials and Barriers Fouit Cultivationand Production in
Home Gardens

The data relevant to this objective was analyzed usiegcriptive method which
includes tables, graphs and charts and usistatistics.

4.2.3 ldentifying Factors Determining Fruit Cultivation in Home Gardens

4.2.31 Binary Logistic Regression Model

L. 5

Where:

Y:=Home gardening behaviowf i" HH

X =j" determinant of " HH

i o=Intercept of the equation

I jj=Coefficient of the'} determinant of the ' HH
8 =Error term

This study focusesn identifying factors which determine theultivation behaviour

of fruit trees. The behaviouwas measured as growing (action) fruits (target) on
one’ s homest G@@ (tinfer Bhe tukivatior) of at leashe fruit tree in
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one’ home gar de n hewtHshasbedehaviodra cudivhting and t
cultivation of none of fruit crops was consideredlshaviourof not cultivating fruit
crops. Hencethe behaviourto cultivate a fruit tree was identified & a binary
variablé. Sothe binary logistic regression was conducted.

Further, ttest wasperformed to identify thefactors that differ growers fronmon-
growers. In this analysis who great least one fruit tree inthe year 2016 was
identified asgrower andothersasnon-growers.

4.2.4 Evaluate the Government Intervention on Promoting Home Garden Fruit
Cultivation

The data relevant to this objective was analyzed usiegcriptive method which
includes tables, grdps and charts and using Likeda® analysis.

4.3 Data Collection Methods

The study was based on both primary and secondary data.

4.3.1 Primary Data Collection

The primary data required for qualitative and quantitative analysis of the study were
gathered duringthe field surveyconducted from 01.07.2017 to 31.12.2017. A
structured questionnaire was used fdatacollection.

The key informant interviews were conducted to collect datatlom present status

of government fruit cultivation programmes by interviewing agriculture teec
officers such as deputy directoref Department of Agricultue, Agriculture
Instructors (Al) and AgriculturBesearch and Productionsgistants(ARPA). Focus
group discussions al s oWomen fratnoec @gardzatians i n g
leaders andandonly selectedemaleHH heads.

4.3.2 Secondary Data Collection

The secondary data was mostly collected frahe secondary data sources of
Department of Census and Statistics (DCS), Department of Agriculture, Department
of Agrarian Development, FruResearch Institute and its affiliated institutions. In
addition, secondary information was gathered through research reports, journals
and newspaper articles.

2The home gardening @viour was measured using dummy variablesCdltivation of minimum of
one fruit tree in once home gardan year 2016, 0: otherwise.
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4.4 Research Unit

Research unit of this study is a household which have a home garden Ogfihe
study.

In this research study home garden was defires “ A pi ece of | and
dwelling house, having musitory, mixed cropping (a combination of various trees

and crops sometimes association with domestic animals) subsistence agriculture
system maintain by the HH members primarily for domestic consumption and excess

out put can also be sold to generate addit

4.5  Study Location

The fruit cultivation and the production amly depend on the agro climatic
conditionof the region. The researchers intended to incorporate their findings to the
existing government fruit cultivation programme (Under FPR®62018) where
fruit plantsare distributed among the Hibased on the climatic zones.

Multi-stage sampling degyn was employed in this studyhe study locations were

selected fromthree climatic zones (DZ, WZ and & Sri Lanka. Thus the climatic

zone is usedas the first stage Seventeen districtavhich recorded thehighest

number of HHs in each climatic zonescarding tothe “* Summar y Report
Agricul tur al Acti vit i efsthe DES usedamthecsecGmeln s u s
stage In the final stage a proportionate number of HH were selected randomly in

each Divisional Secretariats (DS). The selected HHs imer@iewed individually

using a structured questionnaire.

4.6 Sample Selection

The individual HH who has a home garden according to the above definition was
selected as the sampling unit. The total number of 1,100ividual HHs were
surveyed durig the study period.

The total of 526 beneficiaries were separately surveyed during the same period in
the same districts. The survey data gathered through this exercise was employed in
the on- going evaluation of FPNP. Householdso received fruit plard for home
gardens through FPNP, 20118 as an incentive were defined as beneficiaries.

The detailed information about the districts and DS divisions selected for the study
and the distribution of sample is given in Table 4.3.
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Table 4.3: Sampling Method

Climatic Zone District No of HH B8rveyed

Dry Zone HHHeads Beneficiaries
Jaffna 33 16
Kilinochchi 39 18
Anuradhapura 58 26
Batticaloa 32 14

Wet Zone Kandy 82 40
Galle 65 28
Matara 47 26
Colombo 136 64
Gampaha 138 67
Kalutara 75 35
Rathnapura 68 30
Kegalle 53 25
NuwaraEliya 37 17

Intermediate  Badulla 51 23

Zone Hambantota 34 18
Kurunggala 103 54
Putlam 49 25
Total HH 1100 526

Source: Authors own work
Note: * The DS divisions selected for each district is as follows

Jaffna Thenmaradchi, NallurKilinochchi Kandavalai, KarachchAnuradhapura: Nochchiyagama,
Mahavilachchiya, Mihintale,Batticaloa: Eraur Town, Eraur PattuKandy: Doluwa, Deltota,
Harispattuwa, Hatharaliyadda, Poojapitiy&alle: Nagoda, Balapitiya, Elpitiya, WelivitiRivithuru,
KarandeniyaMatara: Kamburupitiya, Devinuwara, Malimbad&olomboHomagama, Maharagama,
Padukka, Seethawaka, Kasbawa, KaduwlampahaMinuwangoda, Mahaa, Gampaha, Mirigama,
Attanagalla, DivulapitiyaKalutara: Kalutara, Bandaragama, Madurawala, Matugam@athnapura:
Pelmadulla, Kuruwita, KiriellaKegalleRambukkana, Galigamuwa, Bulathkohupitiy®&uwara
EliyaNuwaraEliya,Hanguranketha,KotmalBadulla Haldummulla, HalElaHambantotaKatuwana,
Walasmulla, Weerakatiyd&uruneggala:Narammala, Mawathagama, Alawwa, Mahawa, ,Wariyapola
Putlam: Madampe, Arachchikattuwa
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CHAPTER FIVE

Determinants and Status of Fruit Tree Cultivation in Home Gardens

The research work was conducted in 17 districts of Sri Lanka covering randomly
selected HHs of 1,100 in WZ aiZd DZ. The results of the descriptigaalysis, binary
logistic regression andtest are presented in chapter five. The chapter presents the
sacio-economic characterigts of the surveyed sampl®llowed by existing fruit
cultivation and production, factors determining fruit cultivatiopptentials and
limitations facedby home dwellers for fruit cultivation in home gardens.

5.1  SociocEconomidCharacteristics

According to the result presented in Table 5rhajority (51.0%) of thesample
populaton consist withfemaleswhile the rest ismales. The findingsare consistent
with the national statistic§Central Bank Report, 2017The majority bedng to the
age category of %64 yearsaccounting for 70.8 peent of samplepopulation. This
result indicates that the findings areén accordance with the national average and the
HH dwellers are in economically productiveeagurther, these age groupake the
respongbility of fulfilling HH needs.

The results in Figure 5.1 further revealed that most of the respondents have the
intention to cultivate a fruit tree in their home garden which is supported the finding
of majority HHs belong to age of 164 years. Around 11 peent belongo the age
category of over 60 yearé\ccording to the analysis the majority (78%) revealed that
they have time and the ability to cultivate fruit trees and very few revealed physical
inability asa constrairt. Further,the results also revealed th&2 percent HH heads
areover 60 years of age and 24.8 pent belong to the age group of 560 years.

Average HH size is fowhich is in accordance with the national statistics in 2017
(Central Bank Report, 2017). The résun Table 5.1further revealed that the
average HH composition (number children) is two in majoritywhich also in
accordance with the national statistics in 2017 (Central Bank Report, 2017).

The result revealed that majorit{93. 1%)hasformal ediwcation whichis also the
national data on literacy rate. The average monthly income of the majority (50.2 per
cent) is less than 3000 LKR. This is far beldke national average monthly income
level of 62,237 LKR per month (Central Bank Repotff Ra'le majority (82.7%are
employed as iformal sector workers which could be the main reason for having
comparatively low average monthly income levels.
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Table 5.1:Socie Economic Chracteristics of the Households

Variables
Gender

Male

Female
Total
Age categories

0-14 years
15-64 years
65 years and over

Total

Age categories of HH head
20-30

30-40

40-50

50-60

61<=

Total

Average HH size

Average HH composition
(number of children)

Formal education

No formal education

1-5 Years
6-11 Years

12 and above

Total
Occupation

Public sector employees
Non- government sector
employees

Other
Total

Average monthly income (LKR)

0-30,000
31,00G 60,000

>61,000
Total

Frequency

1976

2058
4034*

742
2855
437
4034*

41
174
258
273

354
1100

278

860
1691

1205
4034~

365
332

3337
4034~

552

473
75
1100

Percentage

49.00

51.00
100.00

18.40
70.80
10.80
100.00

3.7
15.8
23.5
24.8

32.2

100
31.4

21.2

6.90

21.30
41.90

29.90
100.00

9.00
8.20

82.70
100.00

50.2

43
6.8
100

Sour c e : coApilatibndased on field survey (2017)
Note:*4,034 includes the all HH members in the surveyed HHs of 1,100
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5.2  Existing Fruit Cultivation and Production in Home Gardens

Household head and spouse share the HH decision of fruit tree cultivation. In 90 per
cent HHs either HH head or the spouse makes the decision of fruit tree cultivation.

Fruit tree cultivating behaviou

Intension to cultivate a fruit tree

s
Percentage 0 20 40 60 80
Intension to Fruit tree cultivating
cultivate a fruit tree behaviour
# No 38.3 57.4
I Yes 61.7 42.6

Sour ce: Aut h oonlmsed anield surey (20U7) at i

Figure 5.1: Househol8ruit Cultivation Decision in Year 2016 a@@17

As shown in Figure 5.1, majority (57.48@ not participaten fruit cultivation inthe
year 2016. However, the vast majority reportdtht their willingnessto grow a fruit
tree in their home gardens ithe upcoming year. This results show that HH members
have the intention of cultivating a fruit tree their residential property Further,
almost all are aware thatultivating a fruit treein the home garden provides fresh,
safe fruit to eat, have enwnmental benefits, saveHH expenditure on fruit
purchasing, increasdHH fruit consumption levels and enhaisceental satigactions

as well. Only 12.6 peent expectan extra income through HH fruit cultivation. Since
the majority do not expect extra inoee through selling the home garden produced
fruits, there is a vast potential to enhance fruit consumption through HH fruit
cultivation.

However, thepropensity to initiate action to growa fruit tree in residential property

is low. The data on randomgelected sample of 1,100 HH revealed that only 26.7
per cent of the HHs received any kind of government incentive designed to promote
home gardens ithe last five years: 2012 to 2016. Majiyr(73.3 % had not received

any government incentive during theeriod of 212 to 2016. Further, 58.8 pment

of respondents had not witnessed anygovernment officer engaged in fruit
cultivation promotion programmes.

According to the analysis 27.&ngent of the HH members do not have membership
in agriculturerelated community based organizations (Farmer organization, WFO:
“Situhanor ot her ) . cddtoHMe aegerparticifated ® community
base organizationsnainly Dead Bnevolence societies. In addition, membership in
an agriculture related communitgase or@nization is considered as a prequisite
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to be selected as a beneficiary in most of the government incentive programmes.
Thismay be the reason for 73.3 pment of the HH2o be deprived ofany type of
government incentive

5.2.1 HouseholdLand Use Patterns

In the context ofisland wide HH land use patterB5.8 pecent of the population
own a land parcel less than 20 perahd 26.9 perent own 2040 perch land parcsl
However,17.6 percentare endowed witHand parces of more than 80 peh. In DZ
and WZ majorit of the home garden land extentlimited to less than twenty perch
limit (DZ: 27.8 %, WZ:14%). Inthose two climatic zones, WZ hése highest
number of smalldnd parcel as home gardens add.7 pecent of the WZ home
gardersare less than 20 perch in extent
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Figure 5.2: Household Land Use Pattern

Majority of the HHs (87.2 %) own transferable laightsand only 2.2 pagent lives

in rented land slots. One peent of the respondents liveon state lands with no
ownershiprights and only 9.3 peent have other types of ownership to their home
gardens. Thigsevealsthat the majority of the population have control over their land
area inmaking a decision to cultivat® least oneperennial tree such as a fruit tree.
As for their period of stayt the residential property76.6 pecent havebeen in
occupation of thesame land area fomore than 20 years and 11.5 pent have
stayed up tol1l5 yearsm the same land. Only three pmant of the population have
live less than one year in the land area. According to Maxwell, 1995 and Mwangi,
1995 longer residence time has linked to higher probability of participation in
home gardening.

However, according to the study wefew residents prioritize fruigrowing on their
land: only 9.3 pearent of espondents use more than 40 ment of their residential
property to cultivate fruittrees, whereas 28.0 peent grev fruits ona spaceless
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than 10 percent of their land. These findings show that while the overwhelming
majority of respondents engage in home gardening, the extent they cultivate fruit
trees was limited due tdheir prioritizing nonedible gardening and other uses for
their land.

5.22 Fruit Tree Density and Diversity

Fruit tree density and diversity in the home garden greatly contributed to the level of
HH fruit consumption diversity through home gardening. The high fruit tree density
with the high diversity indicates that HHs have tpossibility to consuma fruit dish

with a variety of fruits. Diersified fruit dish fulfl the FAOrecommendationand the
target of FPNP201620180f consuming 200g/day of fruits in five cafs.

In order to assess the fruit tree density and thevetsity the sudy used the

S h a n n o n.ghe resuftsd able 5.8f the analysis revealed that the highest fruit

tree density and the diversity existed itme Uva Province with theShannon's
equitability &) indexof 0.71 and Shannon's diversity index of 0 .71 and the lowest is
recorded inthe Northern Province followed bghe Eastern Province witByindex of

0.46, 0.48 respectively and 0.9380.Shannon’ s diversity inde
indicates that the higest fruit tree diversity exists in home gardens in Uva Province.

At least10 percent of home gardens ithe Uva Povince have mangobanana
pineapple rambutan avocado, pomegranate nada, orange, papaw, veralguava,
jambuand naranasfruit species whilehe Northern Povince home gardens consist
of mango, banangpomegranate, limgorange, varaka, guava, jambu as fruit species.
The moderate fruit tre diversity and density obsene the North CentralProvince,

the Sabaragamuw#rovine, the Central Province,the Western Province andhe
North WesternProvince. Considering the all island fruit tree diversity and density it
was observed the H index of 1.35 aBdindex of 0.55 indicating that the Sri Lanka
has moderate fruit tree diversi and density in home gardens.

Table5.2:{ K yy2yua 5AGSNEAGE o610 LYyMIEE | yR { K|

Description Cases Hindex Min. Max. S.D B+~ H/Hhax S.D
NorthernProvince 72 0.93 0 2.01  0.56 46 .27
North CentraProvince 58 1.39 0 231 054 .59 .23
EasternProvince 32 0.87 0 1.79 ¢ 0.58 .48 .32
Sabaragamuw®rovince 121 1.32 0 228 054 57 .23
CentralProvince 119 1.41 0 2.62 0.52 .53 .19
WesternProvince 349 1.38 0 2.68 0.57 51 21
SouthernProvince 146 1.52 0 2.27 ¢ 0.46 .66 .20
UvaProvince 51 1.61 0 225 0.46 71 .20
North WesternProvince 152 1.32 0 239 0.52 .55 21
All Island 1100 1.35 0 268 055 0.55 0.23

Sour ce: Aut h onlmsed anveld surnay (2071 a t
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Figure 5.3 shows the provincesg home geden fruit production andsales. Mango
is the most produced fruit in athe provinces excepthe Central Province anthe
Uva Province. Ithe Central Province anthe Uva Province avocado is the major
contributor for the HH fruit production. The highdsbme garden mango production
is recorded irthe North Central Province (947.72 kg/HH/year) followedly North
Western (396.27kg/HH/year) anithe Western Province (247.00 kg/HH/year). The
highest avocado pmuction in home gardens is recorded the Central Province
(243.76 kg/HH/year). Considering the sales of HH prodirceis, 27 percent of the
mango and 34 peent of banana production in home gardeae sold at the open
market Thereby deriving a supplementary income by the Mkt other fruit types
hawe less or fewer contribution to the HH income generation through sales.
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Figure 5.3: Province vise Home Garden Fruit Production and Sales

Mango and banana account f@&0 percent of HH fruit consmption from home
garden (Annex 3 TheCentraland the Uva Provincesre exceptionsinthe Central
Province HH fruit consumption blet consist ofavocado (50.79%) and mango
(21.26%) while irthe Uva Provincet is avocado (38.39 %), banana (22.31%) and
mango (20.05%).
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5.3  Factors Determining Fruit Cultivation in Home Gardens

Structural Equation Modelling (SEM)usedto analyzehow the TPB factors predict
intention, and then binary logistic regression was performed to examine the
prediction on seHleported behaviar of fruit cultivation. The model fits with the
Nagelkerke Rs quar e of 0.219 and x2 (£629 = 25
According to the binary logistic regression model the intention to participate in
home gardening strongly predicted the home gardening behavio ( 3= 1. 247) ,
strongest influence on behawio o f fruit cultivation was
perceived behavior a | control (= 0.378) while subj
contribute to the behaviar of fruit cultivation.

Yi=H®dMcM b ndodptr !G4 b ndnon {b b ndo-
Where,
Yi=Home gardening behauio
At=Attitude
SN=SubjectiveNorms
PBC=erceived Behavimal Controls
In=Intention (Cultivate in 2017)

~ —Error term

Table 5.3: TBP Estimates for Determinants of Stated Behavid Home Gardening

Variable B S.E Sig. Exp(B)

0.397 0.087 0.000 1.487

*k%

Attitude

Subjective Norms 0.032 0.104 0.760 1.032

0.378 0.058 0.000 1.460

**k%x

Perceived Behavimal Controls

1.247 0.146 0.000 3.480

**%x

Intention (Cultivate in 2017)

-2.161 0.197 0.000 0.115

**%x

Constant

Source: Authors’ own calculation based on field s
Note: *** significant at 0.000 significant level, ** significant at 0.05 significant level, *significant at 0.100
significant level 0.1

In order to determine which perceived behaural control beliefs had the greatest
influence on intention, a series oftésts were performed comparing those who
actually engage in selfeported behaviar of cultivating a fruit tree in 2016 in their
home garden with those who did not grow any fruit tree2016.
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t- tests were performed to compare scores of respondents who grew nothing/non
growers (1 = 626) versus those who grew at least one fruit tree in year 2016/growers
(n=474). As expected, participants who already engage in fruit cultivationtespo
positive intentions to perform the behawm, whereas norparticipants reported
negative intentions. More importantly, growers reported strong positive attitudes
towards the behavior, weak negative social pressure against ganmdgnand
stronger posiive perceptions of behavimal control.

Four out of the eleven behawioal control beliefs discriminated between the
growers and norgrowers beliefs about having sufficient time, knowledge about the
fruit cultivation and management, access tafarmation on fruit cultivation and
government incentive as subsidies has higher influence on fruit cultivation. This
finding indicatesthat individual factors (inadequatknowledge on fruit cultivation

and management and lack of time availabilitghsenceof socialsupport through
institutions, na-receipt ofincentives were perceived as barriers to fruit cultivation.
However, environmental factors such as soil fertility influence the home gardening
behavor but unavailability of water isot perceived as barrierto home gardening.

Finally, ttests were performed to assess whether demographic variables would
influence the fruit cultivation. Rates of participation in fruit cultivation were assessed
over eight demographic variables: age, number of children in KHdeay, family
income,education level of the decisiemaker and status of land ownership. Results
indicate that the educationlevel of the decisiormaker hasnfluencel the HH fruit

tree cultivation. Rate of partipation in fruit cultivation issignificarnly higher (p <

.01) for respondents who have eleven years of schooling (Ordinary level). This may
be due to the majority of the responders belonging to this category engaged in
informal sector jobs which gave them a relatively more time availabilitthéone
gardening. Further,-test were conducted to identify the influence of social factors;
access to input marketsto the open market ando extension services in distance,
which make no significant contribution to thdruit cultivation behaviar. Further,
resuts indicate that HHs having assto information on fruit cultivation through
mass media (P<.01) and access to quality planting materials prioritized fruit
cultivation rather than social support. This results justify that lack of quality ptantin
materials as a major constrdifor fruit cultivation as identified by majority of the
respondents %5 perkcent).
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Table 5.4: Estimate of Factors Determining Fruit Tree Cultorain Home Gardens

In Sri Lanka
Description t-value  Sig. SD 95% CI
A Attitudes 8.320  0.000*** 0.054 0.3430.555
A Subjective orms 3.123 0.002** 0.408 0.0470.207
A Perceived bhaviaural 8.259  0.000*** 0.072 0.4550.740
controls
Environmentalfactors
A Soil ertility -1.882 0.060* 0.061 (-0.233}0.005
A Water availability -0.454 0.650 0.056 0.1330.083
Physical factors
A Time availability -5.496 .  0.000*** 0.048  (-0.359)(-0.170)
A Land evnershipstatus -0.164 0.870 0.1027 (-0.218)0.0184
A Length ofstay 0.596 0.552 0.049 (-0.067)0.126
Socialfactors
A Access to input markets -0.203 0.839 0.273 (-0.591)0.480
A Access to open markets 0.333 0.739 0.166 (-0.271)0.382
A Access to extension 0.176 0.861 0.213 (-0.381)0.456
services
A Access to information -2.676 0.008** 0.026  (-0.120}(-0.018)
A Governmentincentive -10.898  0.000*** 0.027  (-0.332}(-0.227)
Demographidactors
A Age -1.388 0.165 0.874 (-2.928-0.502
A Houséold size(number 0.799 0.424 0.064 (-0.074-0.176)
of children)
A Gender of thedecision -1.152 0.250 0.030 (-0.093-0.024
maker
A HH income 1.038 .299 0.038 (-0.035-0.113
A Occupation -0.464 0.643 0.251 (-0.608-0.376
A Education level of the 1.909 0.056* 0.049 (-0.003-0.191
decisionmaker
Intention to cultivate fruit trees
A land allocation for home 3.922: 0.000*** 1.982 3.88411.6629
gardening
A HH fruit tree density 3.678  0.000*** 0.985 1.6925.561
Source: Authors’ own calculation based on

Note: *** significant at 0.000 significant level, ** significant @05 significant levelfsignificant at0.100,

significant level
df =1098

In order to identify regional differences in fruit cultivation decision, three separate t
tests anong growers and noegrowers wereconducted in WZ, IZ and DZ. The results
indicatethat the education level of the decisiemaker, time availability, receipt of
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government incentive and access to information have a greater influence on fruit
cultivation decision irthe home garden in WZ while soil fertility, water @adility,

land ownership statuslength of theirstay in residential lands, age of the decision
maker, occupation and HH size do not significantly influence the HH decision of fruit
cultivation. In DZ gender of the decision maker, time availability, land ownership and
receipt of government incentive significantly influence the fruit cultivation decision.
The results show that female hasore tendencies to cultivate in DZ (66.7%) rather
than male. Considering 1Z the major concerns of the fruit tree growers includes
internal factor as age of the decisianaker and external factors such as soil fertility,
distance to input markets, distance to extension servitgsugh Agrarian Services
Centres (ASC) and government incentives.

Table 5.5: Estimates of Factors Determining iEfiree Cultivation in Home Gardens

In Sri Lanka
Description Wet Zone Intermediate Zone | Dry Zone
t-value  Sig. t-value = Sig. t-value Sig.
A Attitudes 7.741 0.000*** 1.425 0.155 3.351. 0.001**
A Subjective orms 2.872 0.004** 1.712 0.088* (-0.121) 0.904
A Perceived bhaviaral 6.794 0.000*** 2.508 0.013* 4.603: 0.000***
controls

Environmental factors

A Soil ertility (-1.352) 0.177| (-2.023)  0.044** 1.280 0.203
A Water availability (-0.342) 0.732| (-0.103) 0.918 1.435 0.153
Physical factors
A Time availability (-4.457) 0.000*** | (-1.141) 0.225 (-3.362)  0.001**
A Land ownership status (-0.850) 0.396| (-0.468) 0.640 1.932 0.055*
A Length of stay 0.866 0.387| (-0.955) 0.341 0.790 0.431
Sociaffactors
A Access to input (-0.062) 0.951 1.942 0.053* (-1.297) 0.197
markets
A Access to open (-1.277) 0.202| 0.0368 0.713 (-0.538) 0.592
markets
A Access to extension 0.273 0.785 1.707 0.089* (-1.052) 0.294
services

A Access to information: (-3.081)  0.002** 0.097 0.923 (-0.378) 0.706

A Govenmentincentive (-7.839) 0.000%** | (-3.977) 0.000***  (-8.056) 0.000***

Demographidactors

A Age (-0.917 0.359| (-2.670): 0.008** 0.326 0.745

A Housdold size (-0.080) 0.936 1.975 0.050* 0.353 0.725
(number of children)

A Gender of the (-0.579 0.566 0.406 0.685 (-1.665) 0.098*
decisionmaker

A HH income 1.155 0.249| (-1.213) 0.226 0.856 0.393
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A Occupation 0.004 0.996]| (-0.397) 0.692  (-1.008) 0.315

A Education level of the 2.608: 0.009* | (-8.881) 0.379 0.710 0.479
decisionmaker

Intention to cultivate fruit trees

A HH landallocation for 2.402: 0.017* 1.228 0.221 4,552 0.000***
home gardening
A HH fruit tree density 2.520 0.012** 1.551 0.122 4.436: 0.000***
Source: Aut hor s’ own calcul ation based on field

Note: *** significant at 0.000 significant levetr significant at 0.05significant level,*significart at 0.100
significant level
df : Wet Zone= 699, Intermediate Zone235,Dry Zone=160

54 Limitations for Fruit Cultivation in Home Gardens

All three climatic zones suffer from the issues relatecdgoicultural inputs.Damage

due to pest and disease is reported as major constraint for home garden fruit
cultivation. According to Table 5.6, 86gercent in WZ, 69.6 percent IDZ and72.4
percent in IZHHsreported loss of fruit harvest due to pest amliseases. Animals
that damage fruit plants and harvest includes monké&ydque macaqueand
Trachypithecus vetul)s giant squirrel Ratufa macrourg) wild boar (Sus scrofa
porcupines Kystrix indica and elephants Elephas maximus maximusHeavy
damagedone by monkeys on fruit crgpn home gardensvere reported

Fruit fly Bactocera dorsal)jsdamage i®ne of themain causefor the decline of fruit
production in HH level specially tase ofmango and guava. Fruit cracking and
damage due to pomegrate butterfly Virachola isocratgsalso commonly seen in
pomegranates. Powdery mildew is a fungal disease of the foliage, stems and
occasionally flowers and fruit where a superficial fungal growth caversurface of

the plant. Italso an importantcondraint for having successful harvest in papaya,
rambutan, guava, pineapple etc. Yellow mosaic virus is another disease which
attacks mainly the papaya plants of all age groups, but is most commonly observed
on young plants. Further, Pama disease (Fusarn wilt) and Banana Bunctop
disease were observed in bama cultivations at HH level.
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Table 5.6: Limitations for Fruit Cultivatiom Home Gardens as Perceived by

Households
Attribute Variables All cases (%
Perception = Constraints for fruit cultivation in Wet Zone home gardens
of HH
dwellers* (in , Damage due to pest and diseases 86.50
percentage) = proplems related to agricultural inputs (capital, land,
labour, entrepreneurship) 67.90
Inadequate knowledgen agronomic practices related
to fruit cultivation 9.90
Issues related to planting materials, other inputs
(fertilizer, pesticides) and access to input 9.10
Inadequateinstitutional support 5.00
Natural disasters 4.70
Constraints for fruitcultivation in Dry Zone home gardens
Damage due to pest and diseases 69.60
Problems related to agricultural inputs (capital, land,
labour, entrepreneurship) 53.90
Natural disasters 11.30
Inadequate knowledge on agronomic practices relate
to fruit cultivation 10.40
Issues related to planting materials, other inputs
(fertilizer, pesticides) and access to input 2.60
Inadequateinstitutional support 0.90
Constraints for fruit cultivation in Intermediate Zone home gardens
Problems related to agricultural inputs (capital, land,
labour, entrepreneurship) 78.00
Damage due to pest and diseases 72.40
Inadequate knowledge on agronomic practices relate
to fruit cultivation 11.70
Issues related to planting materials, other inputs
(fertilizer, pesticides) and access to input 8.40
Inadequateinstitutional support 5.10
Natural disasters 4.70
Source: Authors’ own calcul ation based on

the HHs have multi responses
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The issues rated to agricultural inputs account 7.9 percent of HHs in WZ, 53.9
percent in DZ and 78.0 peert in 1Z. The averagime spendfor home gardeing by

a HH is 2 hours occasionally as deemed assary. Thiginding shows that the
residences of the HHs have comparatively less time allocation for home gardening.
This indicateshe need formore wage labour participatio for home gardening and

57 pecent of the respondents iddify the lack of waged labour asmain limitation

for the home gardenindruit cultivation. The other issues related to agricultural
inputs (land, labour, capital an@ntrepreneurship)includes inadegate water
availability at critical stages of fruit cultivation, limited land availability and marginal
lands (shade and water logging conditoin land), low soil fertilitand the inability

to purchase ofjuality planting materials.

Inadequate knowledg on agronomic practices related to fruit cultivation is another
issue which consists with selecting fruit varieties suit to climatic zone, proper
management techniques such as trimming, budding, pruning, fertilizing and pest and
disease control. Around 33%ercent of the population owns a home garden less than
20 perch in extent. Hence, knowledge on agronomic practices is required to obtain
substantial fruit production from limited land extents. Low quality planting materials,
unavailability of preferred frit varieties, relatively high prices of budded fruit plants,
uncertainty of varietal characteristics of some fruit species are collectively create the
issue of planting materials. Issues related to natural disasters affect HH fruit
cultivation, speciallyat early stages of planting. In WZ mainly due to flood and
prolong drought conditions in the DZ. Households expect support from government
institutions by the means of incentives, subsidies, extension and training to promote
home garden fruit cultivation.
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CHAPTER SIX

An OngoingEvaluation ofHome Gardertruit Cultivation Programme
under FoodProduction National Programme(2016- 2018)

As per the concept of thetwdy, potentials and barriers gfromoting home garden
fruit cultivation was presented irthe previous chapter.n parallel to the study,
ongoing evaluation of home garden fratltivation programmeunder FPNP (2016
2018) was conductetb examine whether the programme activities are in line with
project targets. The beneficiaries 26 who re@ived fruit plants fortheir home
gardens as incentivi@ 2016were selected for the evaluation.

6.1 Food Production NationalProgramme(FPNF. 20162018

The Food Production National Programme is implemented with the objective of
ensuring food security, producing supplementary food crops locally whereby
minimizing food imports and increasing farmer incoriis programme is launched
under the following main sectors,

A Crop production programme
A Home garden programme

Above two sectorsiad clearly identified fruit crop development and home gardening
as an important priority areaThe Ministry of Agriculture curredy started many
projectsto promote fruit production, consumption of fruits and healthy lifestyles
amongthe next generation by facilitating them to achietlee recommended déy
intake of fruits of 200gramsper personper day, ensure fruitavailability in the
market, enhance export potetial of fruits and to substituteurrent fruit imports by
local fruitproduction.

TheMinistry of Agricultre plans to cultivate 150,000 hectaoé fruits and1.3million
metric tonsof productionby 2018through;

Increase availability of high quality and productive fruit plants

Cultivate fruits as an intecrop incoconut lands

Establish off seasdinuit cultivation zones in nosraditional areas

Establish commercial farms

Usage of modern management techniques (for trimming, budding and pruning)
Executing Good Agricultural Practi(@sP)

Conduct workshopto educatepeopleabout the damage made by fruiy
Introducing new technologies to improve productivity and to reduce post
harvest damages

Establish fruit processing centers

Expand foreign market opportunities for mass production

v v I D D D D

> >
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6.1.1 Establishment of Fruit Mages

The project was conduetl under two phases. The first phase is to establisit
villages in GMivisiors. In each village 900 fruit plants of selected frugareto be
cultivated. The second phase te establishcommercial fruit cultivationunder
coconut plantations The main coconut cultivation distrectnamely Kurunegala,
Puttlam and Gampaha were selected for establishiogimercial fruit cultivation
under coconuplantations

Expectedtargets of the project areto populariZ recommendedfruit varietiesin

island wide andenhanceconsumption of fruitaup to 200g/person/dayby increasing
fruit availability atthe market Selection of beneficiaries and field levekiates

were done bythe Departmentof Agrarian Development, Provincialhter Provincial
Agriculture Etension staff andhe MahaweliAuthority.

6.1.2 Home Garden Fruit CultivatioRrogramme

Promotion of home gardeningpas been conducted to develop 0.5 million home
gardens withthe objective of increasingverall foodproduction in the ountry while
fulfilling familyfood and nutrition requirement.

TwentyHHs were selected in each village as beneficiaimegear 2016 at thenitial
stage Beneficiary selection was conducted by government officers narmiégnd
ARPAs.

Criteria used for selecting beneficiaries

Adequateland areafor home gardening
Permanent water source

Personal interesin home gardening

Time availability tgoarticipate training programmnme
Ability to maintain an ideal home garden
Preference for being member ofWFO

v v > > > >

Fruit plant distribution

A beneficiaryHH receives five fruit plants (one or two budded plants, seed plants
and plants propagated using stejnworth LKR 550.00ncluding one lime plant.
When Ime is not suitable, any other fruit speciés provided accading to the
climatic one. Incentive are given to selected farmer women to enham fruit
production at HHlevel. Beneficiary should have membership“inSi t h a mu
KantaS a mi to leeligible for the government incentive
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6.2 The Progress and Status of Home Garden Fruit Cultivation Programmes
under FPNP: 20162018

6.2.1 Fruit PlantSpecies Distributed in Study Arsa

Thestudyrecords a total of 23ruit species in the surveyeldome gardenseceived
under FPNP: 2012018 Fruit species ofnangg pomegranate guavg orange and
lime are among the mostly distributed planting materialsSapodilla nelli, lovi,
gadigudaand kelli are observeds scarce among the distributed specigdmong he
distributed species majority represeninderutilized fruit species (twenty on&hich
include amberalla, anoda, avocadq belli, durian, gadiguda guava jambu, lemon,
lime, lovi, naran, nelli, pani dodambrange passion ffuit, pomegranate rambutan
sapodilla starfruit, uguressaandwoodapple.

6.22 Socio¢Economic Profile of Beneficiaries

The resultssummarizedn Table 6.1, showthat majority (98.36)of the beneficiaries
under FPNP20162018 consist femalewhile only 1.7 pecent aremale. It reveals
that females predominate among the beneficiariekthe programme. This result
accords with the government proggmme as incentives were givenfiarmer women
inthe® Si t hamu Govi THKeaagetbhaeket 8fanost redpander{tb%)
fell within the age groupf 41- 60 years.The average age of the beneficiariess50
years. This implies that themajority of beneficiariesare in the capacity oHH
decisionmakingandare in aneconomically productive age to cope with the desired
results of the programme.

Table 6.1SocieEconomic Garacteristics oBeneficiaries

Variables Frequency Percentage
Gender

Male 9 1.7
Female 517 98.3
Total 526 100
Age categories

20-30 23 4.4
31-40 110 20.9
41-50 145 27.6
51-60 145 27.6
61years and above 103 19.6
Total 526 100
AverageHHsize 3 30.4
Formal education

No formal education 8 1.5
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1-5 Years 59 11.2

6-11 Years 272 51.7

12 and above 187 35.6

Total 526 100

Average monthly incomgLKR)

<30,000 250 47.5

31,000 60,000 227 43.2

>61,000 49 9.3

Total 526 100

SourceAut hors’' compil ati20d?) based on field survey (

AverageHHsize is threeResults reveathat majority of he beneficiaries (51.7%) had
receivedformal education ofsix to elevenyears and 35.6 peent had secondary
educational qualificationglence majority of the beneficiaries are literate enough to
comprehend, understand and manage the government incentives given under the
programme. Therefore, thoseesults predict possibilitiesf good performances at
their HHs to achieve the statedbjectives of the programme.

In the data collection process thewcome datagrouped under three income
categories According to the finding®0 percent of the beneficiaryHHs average
monthly incomeis below the national aveage monthly income of year 201HBence,

the beneficiary selection criteria was in satisfactory level when distributing
government incentive

Table6.2: Descriptive Statistics fothe SurveyedBeneficiaryHouseholds

Description Measurement Min. Mean Max. Std. Dev.
(unit)

HHtotal land holding Hectare(ha) 2 0.21 2.83 0.26

HHIland allocation for Hectare(ha) 0.1 0.04 0.81 0.06

fruit cultivation

Time spendor home Hours/ week 0 14.14 56 10.55

gardening

Distance for input market Km 0 3.58 30 5.08

Distance for fruit market Km 0 2.40 30 3.72

Distance for extension  Km 0 3.34 50 5.21

services

Source: Authors’ compilation based on field surve

According toTable 6.2 the mean land holding size pdreneficiary HH is 0.21
hectares(83 perch)and the meanHH land allocation forfruit cultivation is 0.04
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hectares(15 perch) Therefore,around19.0percent of the HHland is allocated for
fruit cultivation bythe beneficiaries The survey findings indicates thatajority of
the respondents (57.4%) engagechome gardening as a daily routine. Furth2?.4
percent and 19.6percent engage in home gardeningy weeklyand random basis
respectively The mean time spenidr home gardening by the beneficiary is 14 hours
per week. Such findings indicate thtae selected farmer women for the programme
devotethe essentialand and time for home garden fruit cultivatiodequate land
area for home gardening and personaderest in home gardening are the selection
criteria employed by the FPNR0162018 to selectHHs as a beneficiaryThose
results showthat the selection was conducted in accordance with the programme
criteria.

Acording to Table 6.2 majority of the beneficiaries haveccessto input market
(planting materials, fertilizer and chemicals, equipment efcjit market (fresh
fruits) and extension servicagbrough Agrarian Services Centers (AEGyvever, the
mean valuesin this connectionaccounted for 3.6 km, 2.4 km and 3.3 km
respectively.Those results show that beneficiaries have marginal accessptd,
extensionand fruit markets. To promote the home garden fruit cultivation atid
fruit consumption it isa vital requirement toprovide convenient input, extension
and fruit market access.

6.2.3 Fruit Production in Beneficiary Households

FPNP20162018 intend to promote home garden fruit cultivation as a method of
increasingHH fruit consumption levelsFruit specieswhich already existed in the
beneficiary HH were used to calculate the existing fruit production of beneficiary
home gardens.
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Figure6.1: Existing Fruit Species BeneficiaryHome Gardens
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The surveyfindings indicée that a total of 42 species aresed as fruits by

beneficiaryHHs. The study estimatesevealedthat more thaneighty pecent of the
surveyed beneficiary home giensalready hadnango and banana as fruspecies.

Some speciebeli, lemon,veralu, naminan, mangteen, nelli, grapes, lovi, sapodilla
jambola, dragon fruiand gadiguda arevident in only one or few home gardens,

although these are not rare specigdlango, bananaguava, rambutanavocado,

orange, pomegranate, limestar fruit, papaya, pineappleanoda, naran, jambu,
ambaalla, durian, ugurssa, woodapple and passion fraite identified as common

fruit specieswhichrepresentat least ten pecent of the beneficiary home gardens.

Most of the fruit species receivednder the home garden programme were not at

the harvesting stageHence, existing fruit species which represt at least ten
percent of the beneficiary HH were used to aahte the fruit production in
beneficiary home gardens. Theghest annual production (260kg/ye&tH) comes

from mango andthe second highest annual pdoction is from banana which

accounted for197kg/yearHH When examiningthe existing fruit production in
beneficiary home gardensjuantities produced from underuilize fruit species were
lesser comparé to mango and banana productiortHence, the selectionand
distribution of underutilized fruit species under the programme igseful to

beneficiaries
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Figure6.2: Annual Fruit Production from Beneficiary Home Gardens

field

Householdsare benefitedfrom home produce fruits in several wgs. Almost all

HHs (99%)perceivedthat fruit cultivation in home gardemprovides fresh and safe
fruits than fruits available in the open market. Other than that they gain

environmental benefits enhance fruit consumption, meat satisfaction,sociat

coherence save money and provide extiHincome through salef fruits.
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Figure6.3: Annual Fruit Sales from Beneficiary Home Gardens

The surveyedHHs useonly 12 fruit speciesut of 42 fruit specieso earn cash after

subsistence consumption to supplement family incorreom these fruit species
minimum of 1kg/ HH year reach to the market. Furthesurvey findings indicate
that among those 42 fruit specidsanana, mangopineapple, avocado and durian
are the majorspeciescoming tothe fruit market from beneficiary home gardens.
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Figure6.4: Fruit Sales peProduction fromBeneficiary Homeésardens

Home gardens appedo be providing bothsubsistence and commercial valuie

results show thabeneficiariesuse homegarden fruits for bottHHconsumption and
income generationFigure 6.4shows the ratio of salesf home producingfruits

species.The findings reveal that more than 50 rgent of the homeproducing
pineapple(74%) durian(68%)and banana$58%)are usal for generating cash.
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6.24 Beneficiary Perception on Governmemdentivesunder FPNP

Majority of the sample beneficiarie§78.1%) who received fruit plants aan
incentive in the year 201ére inclinedto cultivate fruit trees in theiHHs in 2017 but
21.9per centof the beneficiaries are not likely to do so.

6.2.4.1Distributed Fruit Species Existh Beneficiary Home Gardens

This study recordshat a total number of 23fruit specieswere distributed inthe
study areas underFPNP during 2018017. Hbme gardens offer a congenial
environment for the growth of diérent species at the beginning andue to

physical, biological and environmetconstraints their existence in home garden
varied with the fruit species.

FHgure 6.5 shows that out of 23ruit species distributed 16 fruit species are recorded
to havemore than 80 pecent existence in the surveydukneficiaryhome gardens.
Out of the total fruit species naran, nelli, lemon, amberatlelgnges showed more
than 90 percent existence. Beli, paya, sapodillagadiguda, jambu and passion fruit

showed inbetween 5080 percent species existence. Durian showed the lowest
percentageof 37.8
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Figure6.5: Distributed Fruit Species Exist iBeneficiaryHome Gardens in
Percentage Terms

6.2.4.2 Level ofBeneficiarySatisfaction on ReceivedFruit Plants

Table 6.3shows thatoverall65 percent of the respondentgéamong 526are satisfied
on fruit species given under FPNE0162018. About 24percent of respondents
displayed extreme satisfactiombout the given fruit species dbose species blend
with their preference, currently unavailable in their home gardeand suitability to
the prevailingclimaticconditions of their residentiadrea.
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Table6.3: Fruit Species Received

Level of &tisfaction Very high High Normal Low Verylow Total

Frequency 125 344 9 41 7 526
Percentige 23.8 65.4 1.7 7.8 1.3 100

Sour ce: A udatcilation based onield survey (2017)

Table6.4: Quality of the PlantingMaterials Given

Level of Satisfaction Very high  High Normal Low Verylow Total

Frequency 97 343 16 56 14 526
Percentge 18.4 65.2 3 10. 2.7 100
6

Sour ce: A udatcllation based onield survey (2017)

As describe in th@able 6.4 majority of the beneficiaries (65.2%e satisfied about
18.4 pecent highly satisfiedwhile 10.6 pecent of the beneficiariesare not
contented with the quality ofgiven planting materials considering the sample as a
whole.

Table6.5: TimePeriod of theYear Planting Materials are Given

Level of &@tisfaction  Very high High  Normal Low Verylow Total

Frequency 33 253 50 149 41 526
Percenage 6.3 48.1 9.5 28.3 7.8 100
SourceAut hors’ own calcul ation based on field survey

Table 6.5 showsthat 54 percent of the respondentsare satisfied with the time
period of the year planting materials are given. Due to hesig and drought
conditions 3@oercent of thebeneficiariesshowed their dspleasure in this context.

Table6.6: KnowledgéAssistance Provided

Level of &tisfaction Very high High Normal Low  Verylow Total
Frequency 96 281 59 67 23 526
Percentage 18.3 534 11.2 12.7 4.4 100

Source: Aut horbasedanfietd swwvayl (2017) at i on

Table 6.6shows the beneficiary satisfaction on knowledge and assistance provided
by the government officers during the programmaccording to the responses 18.3
per cent of the beneficiaries are highly satisfied about khewledge and asstance
provided while 53.4 peaent are express theirmoderate satisfaction Agriculture
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instructors ARPAs and trainingffmers are involvedin the dissemination of
agricultural knowledge by conducing training programmes, monthlymeetings,
formal discussions eté&dmong thebeneficiaries17 percentremaining unsatisfied in
this connections.

Table6.7: Transparencyand Criteria $ed for Selecting Beneficiaries

Level of &tisfaction Very high High Normal Low Verylow Total

Frequency 102 313 74 26 11 526
Percentge 19.4 59.5 14.1 4.9 2.1 100
Source: Aut hor s’ own calcul ation based on field s

Most of the respondents () are satisfied about the transparency and criteria used
for selecting the beneficiaries. Farmer women vdre interesed in home gardening
and have membership in th&Sithamu Govi Kantha Samitmeceived the fruit plants
as an incentive.

Table6.8 Evaluation /Monitoring by Government Officials after Intensive was
Given

Level of &tisfaction  Very high High Normal Low Verylow Total

Frequency 102 260 35 99 30 526
Percentge 19.4 404 6.7 18.8 5.7 100
Sour ce: Aut hor s’ own calculation based on field s

As describd in Table 6.8 Sixty ninepercent of beneficiaries satisfied with the
monitoring and evaluation conducted by government officials after interssivere
provided while 25percentof respondents are dissatisfied.

6.2.5 Programme Monitoring, Evaluation and Knowledge Dissemination
Table6.9 presents the frequency of governmentf f i vsie and ihteradng with

beneficiaries during pre and post period of the incentives given. According to the
programme ARPASs are responsible to asetdnonitoring and evaluation.
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Table6.9: Frequencyof Government Officials Visited t8eneficiaryHome Gardens

Description Frequency Percentage
Once a week 110 20.9
Twice a week 68 12.9
Once a month 198 37.6
When informed 57 10.8
Occasionally 46 8.7
Once a year 9 1.7
Never 30 57
Other 8 1.5
Total 526 100
Sour ce: Aut hor s’ own calculation based

The dficers and the beneficig@s were instructed to conduahonthly meetings at
me mb e r s by ratados iordake anputdic place in the villagat the

t he

on

field

initiation of the programme However, 38percent of the respondents stated that

ARPAvisitedtheir residenceonce a month to monitoend updatecurrent gatus of
the programme while 2&ercent of the respondents mention thathe meetings

were not ®nducted according to the programme criteria.

6.2.6Limitations Perceived by the &mers inFMP (20162018: Home Garden

Fruit Qultivation Programme

In consideringall the three climatic zones the followingiajor limitations were

identified by the beneficiaries ohome garden fruit production programme under

FPNP: 2012018.

6.2.6.1 Limitations of Home Garden Fruit Cultivation Programme Perceivsd

Beneficiariesof Dry Zone

Majority of the respondents (63.5%) in the B#re not resporded regarding the

perceived limitations and only 36.5 percent of theneficiaries perceivesome
Among the respondents], percent of farmer

limitations of the programme.

women state that a majo limitation to home garden fruit cultivation with regard to

FPNP20162018in DZis lack of extensioservicesand training on fruit cultiation

and production. Awareness among beneficiaries, on the objectives of the

programme is critical to its effective implementation. Beneficiaries expbet

government of fi
home garden fruit cultivation.

cers’ assistance

t o

devel

The need foreducation and trainingprogrammes withthe focus of enhancing the
knowledge, skills and attitudinathange towardscultivating more fruit trees was
highlighted by thebeneficiaries inorder to achieve the desired benefit of the
programme.Knowlalge and skills transfer through informal education, training and
extension shold be prioritized to support the current programme while providing

the continuousmonitoring andevaluation throughhe government officers.
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The low quality planting materials and thaunsuitability of the distributed fruit
varieties for the given areavere identified by 22 percent of the respondents.
Further, planting mateal distributed in umavourable weather conditionds also
recorded as a limitationThedistribution of planting materials in fauoable weather
conditions is a pre requisiteor the successfukstablishment ofcultivation In fact,
drought hasa heavynegative impacbn fruit cultivationin DZ as beneficiaries and
the government officialhave a tendency to keep the planting materials ingaattil
the onset of rainfall which ultimatelyeads to growth retardation and deatbf the
fruit plants given Fifteen pecent of the respondentsecognized constraintsvith
regard to the participation of WFQ@ctivities as they have to engage in paddy
cultivation activities in bottMahaandYalaseasons.

6.2.6.2 Limitations ofHome Garden Fruit Cultivation Programme Perceiusd
Beneficiariesof Intermediate Zone

Majority of the respondents (61%) in the lZgsponded regarding the perceived
limitations of the programme.Among the respondents, the results showed that 41
percent of the respondents have constraints related to commupéyticipation The
issuesrelated to community participation are memberships of the society limited
20 or 25 farmer women, lack of motivation by government officaxm-receipt of
incentives adequately, societiese not functioningwell and participaibn is not at
satisfactory level for various programmes conducted WO outside the near
residential area Inadequate extension and trainin@.8%)is also a considerable
drawback othe programme. Further, 13 peent of the respondents mentioned that
providing fruit plants only could no¢nsuresuccessof the current fruit cultivation
programme and it should include fditier, pots, equipment asubsidies.

6.2.6.3 Limitations ofHome Garden Fruit Cultivation Programme Perceivsd
Beneficiaries of Wet Zone

Majority of the respondents (58.7%) in the WZ were not responded regarding the
perceived limitations and only 41.3 percent of the beneficiaries were perceived
some limitations of the programme. Among the respondentdy @8 percenof the
respondentshave constraints related to comunity participation. The problems
related to community participation are memisdrips of the society limited t80 or

25 farmer women, benefits or incentives were not received adequately and
difficulties to participate in activities related to farmer organization as onidy of
women engage in routingobs. Further, 22 percent and 19 pent of the
respondens have constraints with time period of plantistribution and quality of

the planting materials.

According to the findingd5 percent of the beneficiariesin WZ revealed a lower
preference to given fruit speciesbecausemost of them already exist in home
gardens,they also observed relatively lessvariation among these species less
market valueand wnsuitability of these fruit plant§or home gardens because of the
land limitationand adverse floocconditions
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6.2.7 Constraintsfor Fruit Qiltivation in Beneficiary Home &dens

The main cause of dismal performanceHdf fruit production as awvhole in every
climatic zone is damages due to pest and disedsemals that damagé&uit plants

and harvest includesnonkey (Toque macaquend Trachypithecus vetuljsgiant
squirrel Ratufa macroura)wild boar (Sus scrofp porcupines(Hystrix indicg and
elephants(Elephas maximus maximus-ruit fly damage,riiit cracking and damage
due to pomegranate butterfly also commonly seen in beneficiary HHs. Powdery
mildew was most common constraint for papaya, rambutan, guava, pineapple etc.
Yellow mosaic wisis another disease which damagminly, papaya.

Table6.10: Constraints for Fruit Cultivabn in Beneficiary Home Gardens

Attribute Variables All cases(%)

Perception of Constraints forfruit cultivation in Wet Zone home gardens
beneficiaries*

(in Damage due to gst and dseases 93
percentage) Problems related tagriculture inputs 50
Inadequate knowledge on agronomic practice 11
related to fruit cultivation
Issues related tolpnting materials 9
Natural dsasters
Inadequateinstitutional support
Constraints for fruit cultivation in Dry Zone home gardens
Damage due to @st and dseases 82
Problems related tagriculture inputs 43
Inadequateknowledgeon agronomic practices 8
related to fruit cultivation
Natural dsasters
Issues related tolpnting materials
Constraints forfruit cultivation in Intermediate Zone home
gardens
Damage due tpest and dseases 83
Problems related tagriculture inputs 75
Inadequateknowledgeon agronomic practices 16
related to fruit cultivation
Issues related tolpnting materials 8
Natural dsasters 2
Inadequate institutional support
Source: Authors’ own calcul ation based on field s

Note: Total percerageof categories used for constrains exceed I0ll three climaticzonesbecaug many of
the HHs havemulti responses
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Issues regarding agricultural inputs aemother constraintas stated by many
surveyed respondents. Survey foutitht HHs have difficuieswith land, labour and
inputs. Land is a limitinactor for WZ urban or sburban home gardens. Limited
space,no ownershipof the land andlow quality of the landparcel, difficultiesin
finding wagdabour are problematiin WZhome gardens.

Findingquality planting materialshigh price of the buddedruit plants, problems
regardingtransportation as plant nurseriesre located far away from the esidence
are reported as problemselevant to planting materialsFurther, wuncertainty of
varietal charateristics of fruitslow production of existing fruit plantand difficulties
of finding certified fruit plantsaccording toHH preference also act as barriers in
home fruit productionas perceived byiH

Lackof knowledgeand training also act as an impedimeot produce fruits atHH
level. Selecting fruit varietie®o suit theclimatic zone, proper management practices
of fertilizing, pruning and training of plants, pest andehse control contribute to
satisfactory fruit production. Poor assistance and intervention of government
institutions, less or absence of monitoring and evaluation andpibar performarce

of WFQOalsonegativelyaffectthe domestic fruit production.

Table6.11:Status of Accessibility

Particulars Frequency Percentage

Access to input market 497 94.5

Access tdreshfruit market 515 97.9

Access to extension services 517 98.3

Sour ce: Aut hor s’ own calcul ation based on field s

The accessibility tomarkets in the locality would enableghe people to buy inputs
related to fruit cultivation and fresh commodities at a fair and reasonable price.
Access toplanting materials, fertilizer, pesticides, pots aadriculturalequipment
was considered as access to input markedble 6.11highlights that the majority
(94.5%)f the beneficiariehad sufficientmarketaccesgo inputs. Further97.9 per
centhad adequateaccesdo freshfruit market to buy fresh commoditieg\ccording

to the response®8 percent of the beneficiaries had facilities to accesdension
serviceswith regard to home garden fruit cultivation.In this surveyASCwas
considered as the key institutiolo access extension services.
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Table 612: Sourcesof Information Used by Beneficiary for Home Garden Fruit

Cultivation

Source Frequency All Cases (%)
Mass media

1 Television 265 50.4

1 Newspapers/ Magazine 86 16.3

1 Radio 32 6.1
Access to internet 9 1.7
Other 30 5.7
Notresponded 19.8
Source: Authors’ own calculation based on field s

The varioussources of information orhome garden fruit cultivation as rated by
respondents are presented ifable 6.12Majority of the beneficiarie$50.4%) rated
that their dependence on théelevision because transmits several programmes to
get the people better informed in ways of carrying out their home garden
cultivations. Apart from the telvision, respondents (16.3%) reaéwspapers and
magazinesRadio and iternet arerarely used. Furthe 5.7 pecent respondents rely
on other methods such asworkshops, training programmesonsultation with
government officerspwn knowledgeaccumulatedhrough personal experience and
knowledge sharing witheighboing farmer women

Table6.13: Accessibilityto Social Assets

Description Frequency % fromRespondents

Agricultural Societies 261 49.6

WomenSaocieties 455 86.5

Welfare Societies 444 84.4

Other 30 5.7

Source: Authors’ ownsurgeg 2|l ati on based on field

Note: Total percerdtgeof categories used for constrains exceed 100, because many of the HHs have multi
responses

Several programmes were implemented by various government and- non
governmental organizationfor the socie economic upliftmentof the HHs. Table
6.13 representslocal societies functioningvith the involvement of beneficiaries.
According to theTable 6.13beneficiary women were interested and actively
participated in women (86.5%) and elfare (84.4%) activities other than theiH
activities. This meas majority of the beneficiary women preferred tengage in a
variety of pursuitsnside their social groupa improving their livelihood.
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“Sithamu Govi Kantha Samiths one suchattempt which follows group approach.
Women were he main target group under this programme. It provides adequate
scope for the ruraHHs especially women, to help developing selivorth and
social behavior through a series of training programmand group meetings
organized bythe government officersonce a month.According toTable 6.13
majority of the beneficiaries were involved agriculture and social welfargocieties

in the area. Based on the above fingj it can be said that there arample
opportunities for the government officers to worwith beneficiary women for
creating awareness towards better utiition of existing resources tmprove home
gardenfruit cultivation.
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7.1

CHAPTER SEVEN
Conclusion and Recommendatien

Conclusion

Majority of the respondens have intentionand 78 perent have time and
ability to engage in home garden fruit cultivation the upcoming year
However, 5ercentdid not participated in fruit cultivation in year 2016.

Households are aware that cultivation of friiees in home garden provides
fresh, safe frugto eat, have environmental benefits, saMélexpenditure on
fruit purchasing, increase fruit consumption levels and enhance mental
satisfactions as well.

Only 13percent ofthe respondents expecan extra incone throughHH fruit
cultivation while majorityusedfor their own consumption Sincethere is a
vast potential to enhance fruit consumption througtHfruit cultivation.

The overwhelming majority of respolents engage in home gardening but
very few residents prioritize fruit growing on their lancheTextent to which
they cultivate fruit trees was limited dut plantation crops, mineexport
crops andhon-edible gardeningvhich claim more space.

S h an n o n analysis reveaed that thieighest fruit tree density ash the
diversity existed inthe Uva Fovince and the lowest is recorded ihe
NorthernProvincefollowed bythe EasternProvince.

Mango is the mogy produced fruit inhome gardens irall provinces rcept
the Central Provinceand the Uva Povince. The highest average ango
production in home gardens isecorded inthe North Central Rovince
(947.72 kg/HH/year) followed kiyne North Western(396.27kg/HH/year) and
the Western Povince (247.0 kg/HH/year).

In the Central Province anthe Uva Province, avocaddominates theHH
fruit production. The highest average avocado production from home
gardends recordedn the Central Province (243.76 kg/HH/year).

Householdproduced 34 percent of bananaand 27 pecent of the mango
production are used as a mean of supplemengaincome.Contribution of
other fruit species in generating an income is almost negligible.

Mango and lnara account for60 percent of HH fruitconsumption through

home gardes exceptin the Central andthe Uva Provinces. Ithe Central
Province HH fruit conguption basket consist of avocado (50.79%) and
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mango (21.26%) while ime Uva FPovince HHconsiss ofavocado(38.39 %),
banana (22.31%) andango (20.05%).

According to the binary lagtic regression model the intention to participate
in home gardening strongly predicted the home gardening behavior, the
strongest influence on behawo of fruit cultivation was attitudes rad
perceived behavioral control.

Beliefs about havingsufficient time, knowledge about the fruit cultivation
and management, access taformation on fruit cultivation andjovernment
incentives havehigher influence on fruit cultivation.

Individual factors (inadequate knowledge on fruit cultivation and
management and lack of time availalyl), inadequatesocialsupport through
institutions, inadequate incentives were perceived as barriers to fruit
cultivation. However, environmental factors such as soil fertility influence the
home gardening behavim but water availability did noperceiveasa major
limitation to HHfruit cultivation.

Education level of the decisiemaker, time availability, receipt of
government incentive and access to information havegnificant effecton
fruit cultivation decisionn home gardesin WZ

In DZ gender of the decisn-maker, time availability, land ownershgtatus
and receipt of government incentigesignificantly influenceon fruit
cultivation decision.Females showed a better tendenay DZ (66.7%})0
engage in thiursuit This is an encouraging prospect which needs more
exploration to increase home garden fruit cultivation.

The major concerns of the fruit tree groweia 1Z, includes age of the
decision makersoil fertility, distance to input markets, distance to extension
services through ASC andvgrnment incentives.

Majority of the respondents (WZ (87%), DZ (7Q&0¥l IZ (72%)) stated that
pest and diseases as major constraint of loss of fruit harvedtalevel

TheHHs face issug¥VZ(68%), DZ (54%) ahd(78%))related to agricultural
inputs. The oher issues includmadequate water availability at critical stages
of fruit cultivation, limited land availability and margidahds éhades, water
logging conditions in landlow soil fertility, lack of capitadind substandard
planting materials.

Only 27 percent of the HHs received any kind of government incentive

designed to promote home garden fruit cultivatiomthe last five yars: 2012
to 2016. Further, 59ercent of respondents stated thtamotivation and
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promotion offered by agriculture officers for those engaged in fruit
cultivation and home gardening is not encouraging

1 The selection of beneficiarie®r home garden fruit cultivation f@gramme
under FPNP: 2012018 isconducted in accordance with the programme
criteria. Among the distributed fruit species91 pecent are underutilized
fruit specieswhich are not commonly existed in home gardens

1 More than 50 pecent of the beneficiariesare satisfied onfruit species
received the qualty of the planting materials, time period of the distribution
andknowledge and assistance provided.

1 Women Farmer Organizatiomemberships ardimited to 20 or 25 farmer
women in the village umable to conduct monthly meetings accordance to
programmeguidelines, bnefits or incentivesire not received adequatelfor
all the beneficiaries, poor monitoring and evaluation are limitatiasfsthe
ongoing programmasperceived by beeficiaries

7.2 Recommendations

Greatmajority of the population hatention to cultivate but lackn behaviair of
cultivating a fruit tree in their residential propertiesThe promotion of fruit
cultivation behaviar in home gardensthrough promotional programmeis
recommended as a way teehavioralchangesf HHstowards this pursuit.

Extension and training programmes should be impleradrib enhance knowledge
on fruit cultivation and management tachieve substantial amount of frut
productionthroughhome gardensPreferably, programmes through mass media will
be one of the better informed way3hese programmes will attract those who show
little propensityfor this activity.

Northern and EasterrProvinces have the lowest fruit species diversity in home
gardens.This may be due to the climatic condition of the regions which hinders the
diversified fruit cultivation.To achieve the recommended level of fruit consumption,
the arrangement ofmarkets for HHto gain easyaccesdor diversifiedfruit purchase

is important.

The implementing stage of tHeome garden fruit cultivation programme undePNP
(2016 2018) is at a satisfactofgvelin many waysHowever the programme is not

a sustainable model as distributiaf five fruit plantsper each HH aBee of charge

is a welfare burden to the governmeriience, agovernment supportedcommunity
based entrepreneuriatnodel designwhich can providecertified planting materiag

at reasonable priceand knowledge dissemination is recommended to promote
home garden fruit cultivationThe existing community based organizations such as

“Sithamu” may develop as entrepreneuri al

at the initial sages.
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Annex 1: Fruit Species

ANNEXES

Common Name

Scientific Name

Amberalla Spondias dulcis
Anoda Annona muricata
Avocado Persea americana
Bel Aegle marmelos
Durian Durio zibethinus
Gadiguda Baccaurea motleyana
Guava Psidium guajava
Jambu Syzygium aqueum
Lemon Citrus limon

Lime Citrus aurantiifolia
Lovi Flacourtia inermis
Mango Mangifera indica
Naran Citrus reticulata
Nelli Phyllanthus emblica

Pani Dodam/Orange

Citrus sinensis

Papaya

Carica papaya

Passion Fruit

Passiflora edulis

Delum/Pomegranate

Punica granatum

Rambutan Nephelium lappaceum
Sapodilla Manilkara zapota
Starfruit Averrhoa carambola
Uguressa Flacourtia indica
Woodapple Limonia acidissima

Annex 2:Averageweights of fruitsused in fruit production calculations

1 The study uses 19 fruit specte® estimate HH fruit production wibh are

present at least 10 peent of the surveyed home gardenBhe list of fruit
species is presented below.

The research assume that the averageight used in the calculation is true
to all home gardens, in despite of seasonal variation of fruit production,
variety and varietal improvements, management practices and
environmental factors.

1 Average fruit weights were taken fram

A USDA Food CompositioDatabase- United States Department of
Agriculture Available at:
(https://ndb.nal.usda.gov/ndb/search/list?glookup=09315&format=FHull
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A “Wel adapol a P a tliahpaalana Fakmsumdglawalin saha

Pal at huru” ( Si nh-201%, Ministny goiu Aggiceiure, ( 2 0 1 3
Colombo.
A Ranasinghe, T. T. (2000) , “Basnahira

Language), Provincial Agriculture Department, Colombo.
A Averageweight of Uguessa was assumed as ¢5n this calculation.

Fruit $ecies Average Wight (kg)/fruit
Ambaralla 0.130
Anoda 1.200
Avocado 0.500
Banana 14.400(Kg/bunch of banana)
Beli 0.500
Durian 1.500
Guava 0.200
Jambola/pomelo 1.000
Jambu 0.024
Lime 0.040
Mango 0.350
Mangusteen 0.113
Naminam 0.024
Naran 0.088
Nelli 0.015
Orange 0.184
Papaya 1.500
Passion fruit 0.075
Pineapple 1.500
Pomegranate 0.282
Rambutan 0.033
Star fruit 0.124
Uguressa 0.015
Varaka 18.00
Veralu 0.005
Woodapple 0.179
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Annex 3:Annual AverageFruit Production inSurveyedHome Gardens (Province

vise)
Northern Province
Eruit Avgrage Pro.duction Production (SF?IS‘:’S THH/Y Sales
Weight (Kg)| (Fruits/HH/Year) | (Kg/HH/Yea) ear) (Kg/HH/Year)
Mango 0.350 521.250 182.438 259.722 90.903
Banana 14.400 6.264 90.200 3.819 55.000
Pomegranate 0.282 12.431 3.505 0.833 0.235
Lime 0.040 237.500 9.500 138.889 5.556
Orange 0.184 45.833 8.433 0.000 0.000
Varaka 18.000 4.097 73.750 1111 20.000
Guava 0.200 45.347 9.069 6.944 1.389
Jambu 0.024 222.222 5.333 87.500 2.100
North CentralProvince
Fruit Avgrage Production(Frui | Production Sales(Fruits/H | Sales(Kg/HH
Weight(Kg) | ts/HH/Year) (Kg/HH/Year) | H/Year) [Year)
Mango 0.350 2707.759 947.716 1433.276 501.647
Banana 14.400 2.138 30.786 0.448 6.455
Pineapple 1.500 6.103 9.155 0.000 0.000
Woodapple 0.179 229.483 41.077 0.000 0.000
Avocado 0.500 5.948 2.974 0.000 0.000
Starfruit 0.124 43.103 5.345 0.000 0.000
Ambealla 0.130 22.931 2.981 4.310 0.560
Pomegranate 0.282 186.621 52.627 0.000 0.000
Anoda 1.200 15.431 18.517 0.000 0.000
Lime 0.040 8.448 0.338 0.000 0.000
Orange 0.184 178.707 32.882 12.069 2.221
Papaw 1.500 3.448 5.172 0.690 1.034
Uguresa 0.015 87.931 1.319 0.000 0.000
Beli 0.500 19.138 9.569 0.000 0.000
Veralu 0.005 52.241 0.261 0.000 0.000
Guava 0.200 189.086 37.817 2.586 0.517
Jambu 0.024 221.207 5.309 12.069 0.290
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Eastern Province

Eruit Average Production(Fruit | Production | Sales(Fruits/HH| Sales(Kg/HH
Weight(Kg) | s/HH/Year) (Kg/HH/Year)| /Year) /Year)
Mango 0.350 324.375 113.531 206.250 72.188
Banana 14.400 1.344 19.350 0.375 5.400
Pineapple 1.500 0.063 0.094 0.000 0.000
Pomegranate 0.282 1.719 0.485 0.000 0.000
Orange 0.184 7.063 1.300 0.000 0.000
Passion fruit 0.075 4.844 0.363 0.000 0.000
Nelli 0.015 218.750 3.281 0.000 0.000
Varaka 18.000 0.031 0.563 0.000 0.000
Guava 0.200 6.031 1.206 0.000 0.000
Sabaragamuwa Province
Eruit Average Production(Fru| Production Sales(Fruits/HH/| Sales(Kg/HH
Weight(Kg) | its/lHH/Year) (Kg/HH/Year) | Year) /Year)
Mango 0.350 404.959 141.736 38.017 13.306
Banana 14.400 7.876 113.414 3.843 55.339
Pineapple 1.500 1.579 2.368 0.000 0.000
Rambutan 0.033 1531.157 50.528 869.430 28.691
Avocado 0.500 57.835 28.917 12.562 6.281
Star fruit 0.124 32.744 4.060 8.430 1.045
Durian 1.500 11.364 17.045 9.669 14.504
Amberalla 0.130 73.099 9.503 4.959 0.645
Pomegranate 0.282 1.612 0.454 0.000 0.000
Anoda 1.200 11.289 13.547 0.000 0.000
Lime 0.040 2.843 0.113 0.000 0.000
Orange 0.184 10.661 1.962 0.000 0.000
Papaw 1.500 10.182 15.273 0.000 0.000
Mangusteen 0.113 549.587 62.103 484.711 54.772
Guava 0.200 63.116 12.623 0.000 0.000
Jambu 0.024 188.843 4.532 24.793 0.595
Naran 0.088 25.000 2.200 0.000 0.000

67




Central Province

Eruit Avgrage !:’roductior(Fru Production Sales(Fruits/H | Sales(Kg/HH/
Weight(Kg) | its/HH/Year) (Kg/HH/Year) | H/Year) Year)
Mango 0.350 254.126 88.944 38.655 13.529
Banana 14.400 2.613 37.634 0.992 14.279
Rambutan 0.033 81.387 2.686 4.202 0.139
Avocado 0.500 487.521 243.761 127.143 63.571
Starfruit 0.124 6.655 0.825 0.000 0.000
Durian 1.500 14.454 21.681 2.773 4.160
Amberalla 0.130 63.303 8.229 18.487 2.403
Jambola 1.000 13.571 13.571 4.706 4.706
Pomegranate 0.282 2.277 0.642 0.000 0.000
Anoda 1.200 2.454 2.945 0.059 0.071
Lime 0.040 0.261 0.010 0.000 0.000
Orange 0.184 13.218 2.432 0.000 0.000
Papaw 1.500 1.664 2.496 0.000 0.000
Mangusteen 0.113 53.739 6.073 16.807 1.899
Guava 0.200 118.185 23.637 0.000 0.000
Jambu 0.024 119.202 2.861 0.000 0.000
Naran 0.088 12.454 1.096 0.000 0.000
Western Province
Eruit Avgrage _Production(Fru Production Sales(Fruits/H | Sales(Kg/HH
Weight(Kg) | its/lHH/Year) (Kg/HH/Year) H/Year) /Year)

Mango 0.350 708.238 247.883 159.172 55.710
Banana 14.400 5.100 73.444 2.352 33.875
Pineapple 1.500 1.421 2.132 0.330 0.494
Rambutan 0.033 1231.991 40.656 486.685 16.061
Avocado 0.500 39.009 19.504 2.579 1.289
Star fruit 0.124 33.888 4.202 0.860 0.107
Durian 1.500 12.521 18.782 5.731 8.596
Amberalla 0.130 55.318 7.191 6.476 0.842
Pomegranate 0.282 1.143 0.322 0.000 0.000
Anoda 1.200 3.808 4.570 0.115 0.138
Lime 0.040 5.034 0.201 0.000 0.000
Orange 0.184 25.920 4.769 9.169 1.687
Naminam 0.024 19.352 0.464 0.000 0.000
Papaw 1.500 11.464 17.196 1.777 2.665
Veralu 0.005 66.476 0.332 2.865 0.014
Guava 0.200 150.951 30.190 0.000 0.000
Jambu 0.024 89.381 2.145 1.433 0.034
Naran 0.088 123.255 10.846 37.249 3.278
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Southern Province
Eruit Average Production(Frui | Production Sales(Fruits/HH/| Sales(Kg/HH
Weight(Kg) | ts/HH/Year) (Kg/HH/Year) | Year) /Year)
Mango 0.350 232.733 81.457 9.589 3.356
Banana 14.400 5.212 75.058 1.384 19.923
Pineapple 1.500 4.055 6.082 0.473 0.709
Rambutan 0.033 278.425 9.188 0.685 0.023
Avocado 0.500 33.438 16.719 5.822 2911
Star fruit 0.124 60.377 7.487 1.027 0.127
Amberalla 0.130 72.123 9.376 34.932 4.541
Pomegranate 0.282 1.089 0.307 0.000 0.000
Anoda 1.200 2.301 2.762 0.000 0.000
Orange 0.184 5.418 0.997 1.027 0.189
Papaw 1.500 11.308 16.962 0.034 0.051
Veralu 0.005 140.514 0.703 0.000 0.000
Guava 0.200 49.945 9.989 0.014 0.003
Jambu 0.024 110.342 2.648 2.055 0.049
Naran 0.088 169.418 14.909 130.137 11.452
Uva Province
Eruit Ave_rage Production(Frui | Production Sales(Fruits/HH| Sales(Kg/HH
Weight(Kg) | ts/HH/Year) (Kg/HH/Year) /Year) [Year)
Mango 0.350 255.314 89.360 11.765 4.118
Banana 14.400 7.686 110.682 1.098 15.812
Pineapple 1.500 0.745 1.118 0.000 0.000
Rambutan 0.033 138.431 4.568 0.000 0.000
Avocado 0.500 447.059 223.529 120.588 60.294
Pomegranate 0.282 4.608 1.299 3.137 0.885
Anoda 1.200 3.196 3.835 0.000 0.000
Orange 0.184 120.098 22.098 81.373 14.973
Papaw 1.500 10.118 15.176 1.176 1.765
Veralu 0.005 99.020 0.495 0.000 0.000
Guava 0.200 209.275 41.855 0.000 0.000
Jambu 0.024 190.196 4.565 0.000 0.000
Naran 0.088 58.039 5.107 7.843 0.690
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North Western Province
Eruit Average Production Production | Sales(Fruits/HH| Sales(Kg/HH
Weight(Kg) | (Fruits/HH/Year) (Kg/HH/Year) /Year) /Year)
Mango 0.350 1132.211 396.274 234.539 82.089
Banana 14.400 13.671 196.863 3.059 44.053
Pineapple 1.500 35.020 52.530 20.296 30.444
Woodapple 0.179 222.237 39.780 84.211 15.074
Rambutan 0.033 177.072 5.843 16.447 0.543
Avocado 0.500 20.013 10.007 6.250 3.125
Star fruit 0.124 30.132 3.736 9.868 1.224
Amberalla 0.130 65.789 8.553 16.447 2.138
Pomegranate 0.282 5.480 1.545 0.000 0.000
Anoda 1.200 2.638 3.166 0.000 0.000
Lime 0.040 212.171 8.486 176.316 7.052
Orange 0.184 34.500 6.348 6.579 1.211
Papaw 1.500 13.829 20.743 0.987 1.480
Uguresa 0.015 28.684 0.430 0.000 0.000
Veralu 0.005 76.316 0.382 0.000 0.000
Nelli 0.015 99.013 1.485 0.000 0.000
Guava 0.200 180.612 36.122 32.039 6.408
Jambu 0.024 133.289 3.199 2.632 0.063
Annex4: Average Fruit Production in Beneficiary Home Gardens
Fruit Ave_rage Production(Frui | Production Sales(Fruits/HH | Sales(Kg/HH
Weight(Kg) | ts/HH/Year) (Kg/HH/Year) | /Year) [Year)
Mango 0.350 741.690 259.592 207.745 72.711
Banana 14.400 13.665 196.782 7.916 113.995
Avocado 0.500 104.713 52.356 34.013 17.007
Pineapple 1.500 27.759 41.638 20.555 30.833
Guava 0.200 119.131 23.826 3.049 0.610
Durian 1.500 13.774 20.661 9.430 14.144
Papaya 1.500 12.034 18.051 2.452 3.679
Rambutan 0.033 373.778 12.335 56.658 1.870
Amberalla 0.130 94.053 12.227 25.380 3.299
Naran 0.088 126.490 11.131 55.894 4.919
Woodapple 0.179 58.198 10.417 3.232 0.579
Orange 0.184 34.496 6.347 7.681 1.413
Anoda 1.200 5.076 6.091 0.228 0.274
Star fruit 0.124 42.428 5.261 3.422 0.424
Jambu 0.024 165.551 3.973 11.407 0.274
Lime 0.040 49.644 1.986 20.627 0.825
Pomegranate 0.282 6.162 1.738 1.160 0.327
Uguressa 0.015 42.110 0.632 9.886 0.148
Passion fruit 0.075 15.409 1.156 2.854 0.214

70




Annex 5 Questions used in measuring intention, attitude, subjective norms and
perceived behaviaral control/ the dummy variables used in analysis of
each variable

Variable Questions/ dummies used

Home gardening 1: cultivate a fruit tree in home gardeim year 2016 0: not
behavicur cultivate a fruit tree in HG in year 2016

Attitudes* 1. For me growing a fruit tree in my home garden

beneficial in finding the HH food needs and
benefits to my family

2. In my opinion growing &uit tree in my home garder
is a god practice to do

3. For me growing fruit is an enjoyable and pleas:
activity

4. In my opinion growing fruit trees in my garden
valuable/ worthless

Subjective norms* 1. Most people who are important to me think that
should/should no cultivate fruit treesin my home
garden

2. | feel under social pressure through governme
programmes, promotions etc.d cultivate fruit trees in
my home garden

3. | think, Ishould cultivate fruits in my home gardéor
people who are important to me

Perceived behavioral 1. | am confident that | have necessary knowledge i
control* resources for ciivating a fruit tree in my home
garden

2. | have difficulties and barriers foultivating fruit trees
in my home garden

Intention 1: Willing to cltivate a fruit tree/trees in homeayardenin year
20172: Not willing to cdtivate a fruit tree/trees in home
gardenin year 2017

Gender 1: Male,2: Female

Education ével 1: No schooling2: Up to year 53: Up to O/L4: UP to A/L5:
University Educationg: Tertiary & VocationaEducation and
Training

Average monthly income 1: 0-30,000,2: 31,000 60, 000

of HH 3:>61,000

Water availability 1: Highly Favarable for fruit cultivation2: Favairable for fruit

cultivation,3: Adequately availablel: Unfavairable,5: Highly
Unfavairable
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Soil fertility 1: Highly Favarable for fruit cultivation2: Favarrable for fruit
cultivation,3: Adequately availablel: Unfavairable,5: Highly
Unfavaurable

Time availability 1: Strongly believe2: Believe, 3: Neutral, 4. Disagree,5:
Strongly dsagree, that the HH have time to establish a
maintain fruit tree cultivation

Land ownership 1: Own land(with land deed/ transferable land?),Rented in,
3. Government eservation4: Other

*Likely outcomes of the behawin (measured on &cale of #7) and evaluations of these outcomes
(measured on a scale €8 to +3), and two item parcels were then created
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