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ABSTRACT 

Plant diversity is highly threatened by rapid and unplanned urbanization, which 
increases environmental problems such as heating, pollution, loss of habitats and 
ecosystem disruption.  Tropical home gardens have played a significant role in 
conserving plant diversity while providing substantial benefits to households in 
suburban areas.  This research aimed to understand the relationship between 
household characteristics and plant diversity in suburban home gardens and the 
contributions of plants to the household economy.  Plant diversity and different uses of 
plants were studied in a random sample of 106 suburban home gardens in the 
Thimbirigaskatuwa suburban area, Katana Divisional Secretariat Division, western Sri 
Lanka, based on complete garden inventories followed by household surveys on socio-
economic status during 2008.  A total of 289 species of plants were observed, of which 
51% were ornamental plants, 36% food plants, and 12% medicinal plants.  Of these 
6% were sold commercially to produce income.  Coconuts, bananas, and other fruits 
produced in excess, anthurium, orchids, and dracaenas were used and sold 
commercially.  Home gardens contributed the equivalent of 5% of total annual 
household income in terms of food and commercial sales.  Using diversity indices, 
suburban home gardens were found to be a diverse system.  Multiple regression 
analysis showed that education, time spent gardening, land for cultivation, household 
expenses, primary conservation practices, and uses of special techniques explained 
65% of the total plant diversity.  Education and conservation practices significantly 
affected food and medicinal plant diversity.  Special techniques used in gardening 
showed significant positive relations with ornamental and commercial plants.  
Research in different suburban and urban home gardens and proper documentation is 
essential to build a firm policy for enhancing plant diversity and related values to 
households and surroundings.   
 
KEY WORDS: PLANT DIVERSITY/ URBANIZATION/ SUBURBAN/ HOME 
                          GARDEN/ SRI LANKA. 
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CHAPTER I 

INTRODUCTION 

 

 
As biodiversity is one of the key issues in the global agenda, research on 

different aspects of plant diversity has already been carried out over decades, 

especially after the Convention on Biodiversity signed in 1992.  The present study 

however emphasizes plant diversity in home gardens.  This chapter synthesizes the 

significance of plant diversity and importance of conservation outside protected areas 

as small efforts by gardening households.  The subject of this study, home garden 

plant diversity, is briefly depicted, giving special emphasis to urban home gardens in 

Sri Lanka.  This chapter also includes research problems, objectives, hypotheses, 

conceptual framework, and ends with the scope of the study and definitions. 

 

1.1 Background  

 Plant diversity is a major component of biological diversity.  It includes all 

plants, the habitats in which they are found, their interactions with each other and with 

their surroundings, the genetic differences among them even within plant species, 

forms, cultivars and varieties (Frankel, 1995).  Natural plant diversity in a system 

plays an invaluable role in maintaining the ecosystem equilibrium.  The internal 

regulation of functions in natural ecosystems such as flows of energy and nutrients is a 

major service of plant biodiversity (Swift and Anderson, 1993).  The diversity of plant 

life is the essential foundation of terrestrial ecosystems.  It provides natural habitats for 

all types and levels of other plants and animals.  Humans and most other animals are 

almost totally dependent on plants, directly or indirectly, as a source of energy through 

their ability to convert the sun's energy through photosynthesis.  Worldwide, tens of 

thousands of species of higher plants, and several hundred lower plants, are currently 

used by humans for a wide diversity of purposes including food, fuel, fiber, oil, herbs, 

spices, industrial crops and as forage and fodder for domesticated animals (Krupnick, 

2001). 
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 Naturally diverse plant communities continuously provide enormous 

ecosystem services, prevent soil erosion by reducing water runoff, replenish ground 

water, protect watersheds, stabilize slopes, improve soils, moderate climate and 

control flooding by enhancing infiltration and provide habitats for much of our wild 

fauna (Perry, 1994).  Plant biodiversity further performs ecosystem services beyond 

production of food, fiber, fuel, and income.  Examples found especially in agricultural 

systems, include recycling of nutrients, control of local microclimate, regulation of 

local hydrological processes, regulation of the abundance of undesirable organisms, 

and detoxification of noxious chemicals.  These renewal processes and ecosystem 

services are largely biological; therefore their persistence depends upon maintenance 

of biological diversity (Altieri, 1991). 

 In satisfying world food demand, plant diversity provides a prominent global 

service.  Natural biodiversity has provided the foundation for all agricultural plants and 

animals.  The entire range of the domestic crops used in world agriculture is derived 

from wild species that have been modified through domestication, selective breeding, 

and hybridization.  Most remaining world centers of diversity contain populations of 

variable and adaptable landraces as well as wild and weedy relatives of crops, all of 

which provide valuable genetic resources for crop improvement (Harlan, 1995).   

 Biodiversity, especially plant diversity is often used as a measure of health of 

the biological system.  Rapid or continous change in plant diversity shows problems in 

the system or environment, which should be heeded and paid quick attention.  Those 

species are excellent gauges for measuring the state of nature and human induced 

pressures on the environment. 

 

1.2 Statement of the problem 

Though extinction is a natural process in biological systems, current extinction 

rates, which are mainly caused by human activities, have increased to levels that far 

exceed natural rates.  Plant diversity is mainly threatened by agricultural activities, 

extractions, deforestation and development activities including rapid urban expansion 

(Kehelenbeck et al., 2007). 
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Urbanization is one of the recent important issues in the enormous reduction of 

plant diversity.  Increasing population in urban areas, due to a number of reasons is 

referred to as urbanization.  Currently the world urban population (3.2 billion) exceeds 

the number living in rural areas.  It creates rapid demands for food, settlements, jobs, 

waste management, and all basic needs for living of those people (Rizvi, 2007).  

Dense settlements, traffic congestion, air, and soil pollution, and waste dumps all 

increased at dramatic rates and all reduce the space for plants, especially natural local 

plants.  Urbanization increases unsound landscape practices using monocultural 

pattern of floral or ornamental plants or trees or shrubs, enhancing the opportunity for 

invasive alien plants further reducing plant diversity (Smith, 2005).       

Megacities defined as cities with population of at least 10 million have 

enhanced all the above problems.  There were only five megacities 30 years ago and 

three of these in developing countries (Rizvi, 2007).  The number of megacities is 

predicted to increase to 23 over the next decade.  Nineteen of these cities will be in 

developing countries.  However, megacities represent just the tip of the iceberg.  

Statisticians calculate that by 2015 there will be no fewer than 564 cities around the 

world with one million or more residents.  Of these, 425 will be in developing 

countries.  Developing countries are struggling overcome these rapid demands of 

population and to continue development process.  Most diverse developing countries 

in terms of plants and animals are being threatened with loss of their rich 

environments due to rapid and unsound urban planning and management activities 

(Mouget, 2005). 

Cities can’t be blamed for their dense settlements, as they provide the open 

space for a number of other needs.  However, all the issues that are raised by the rapid 

urbanization can no longer be ignored.  The situation needs innovative approaches, 

creative thinking, and environmentally sound methods to enhance microclimatic 

conditions in order to mitigate negative impact on environment and to conserve 

existing natural resources.  The old paradigms of city and country, urban and rural, 

city folk and farmers, no longer apply (Mougeot, 1994).  
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1.2.1 Role of home gardens in plant biodiversity conservation  

Home gardens are commonly identified as traditional agroforestry systems 

with complex structure and multiple functions.  On the other hand, home gardens are 

considered as the sites for conservation of a large diversity of plants both wild and 

domesticated, because of their uses to the households (Abdoellah, 2006).  Plant 

diversity has been conserved through their uses in home gardens.  During the past 

three decades home gardens have gathered much research attention, due to several 

reasons.  Mostly home gardens contain characteristics which make them an interesting 

model for research and the design of sustainable agroecosystems.  These include high 

biodiversity, efficient nutrient cycling, low use of external inputs and soil conservation 

potential.  Simultaneously, they provide a diverse and stable supply of socio-economic 

products and benefits to the families that maintain them.  In rural areas home gardens 

possess the closest similarities to natural forests in their structure with having 3–4 

vertical canopy layers (Das and Das, 2005). 

As the importance of home gardens in the production of food, medicine and 

other useful products for human beings is widely recognized, regular attempts have 

been taken to improve the productivity of this widespread agro-ecosystem, with 

specific objectives for both rural and urban system (Wood, 1997).  The realization that 

this ‘home garden’ system is also an important reservoir of unique genetic diversity 

has more recently led to more study of this system in order to obtain a better 

understanding of the role of home gardens in the management and conservation of 

genetic diversity in situ (IPGRI,2002). 

International Plant Genetic Resource Institute’s mandate is “to advance the 

conservation and use of genetic diversity for the well-being of present and future 

generations” which places IPGRI’s programmatic work clearly in the development 

context (IPGRI, 2002).  So home gardening or backyard gardening is identified as one 

of the potential ways to maintain plant diversity and to reverse the loss of plant 

/biodiversity in cities and urban areas (IPGRI, 2002).  It was the traditional life 

supporting system in rural areas and some urban areas in many countries (Engels, 

2002).  However, it’s an innovative approach to urban dense settlements which have 

no space for growing crops as in rural areas (Rizvi, 2007).  
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Among these new issues, many studies shows that present vegetation in urban 

home gardens plays a major role in urban environments by providing food, breeding 

sites and shelters for animals and plants and also modifying microclimate (Smith, 

2005; Kehlenbeck, 2007).  As ancient cities occupied the most fertile and capable 

lands for city itself, traditionally, people who lived in urban areas used to cultivate 

local varieties of crops and number of various types of plants and trees which has 

different values for households and surrounds (Ikered,2001).  Although rapid 

urbanization and industrialization affect this process negatively, the majority of 

present urban households are still in the process of collecting and maintaining crops 

and other plant varieties for their lives.  There has been an increasing trend of 

maintaining dynamic and diverse gardening systems in urban and suburban houses all 

around the world, with a view to facilitate family needs and to maintain green, clean, 

and healthy environments.  This is an imperative process in terms of conservation of 

biodiversity (Spillane, 2001). 

The Convention of Biological Diversity (1992) emphasizes in Article 8 that 

conservation of agricultural biodiversity is important in farmers' fields as well as in 

protected areas and in gene banks.  In situ conservation encompasses two distinct 

processes: conservation of wild species in genetic reserves and of crops on-farm.  

However, this approach to conserving agricultural biodiversity remains unfamiliar, 

ambiguous, and controversial to many people.  In particular, there has been little 

exploration of the economic, sociocultural, and environmental variables influencing 

farmers' attitudes toward maintaining crop diversity on-farm, and therefore little 

understanding of farmers' willingness to get involved.  Though it has been less studied 

and remains less well understood, the genetic diversity of crop land races is conserved 

within traditional farming systems (Maxted, 1997b).  Diversified array of plants in 

present urban home gardens are inevitably contributed to use, conserve or manage 

genetic diversity to some extent.  It can play a crucial role as a unit of on farm/in situ 

conservation of crops.  Since urban home gardens frequently depend on preference 

and economic status of households, land, time, climate and labor availability, those 

factors may directly affect the plant diversity.  There are number of other important 

factors to be considered on plant diversity in sub urban home gardens as it is highly 

influenced by households.  However urban home gardens would be considered as a 
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major unit in the context of plant genetic resource conservation.  Hence, it is important 

to study and understand important factors in using and conserving plant genetic 

diversity in urban home gardens.  Research is the key to explore whether urban 

systems allow to achieve long term conservation of individual crops and crop varieties 

on-farm (in the home garden) using existing management strategies, although the 

system frequently maintain a dynamic collection of on-farm crop diversity (Cooms 

and Ban, 2004).   

 

1.2.2 Home gardens in Sri Lanka[ 

Tropical countries contain the largest number of plant species; hence have the 

greatest potential for finding new species.  The most of them are at risk of loss of 

biodiversity (Milder, 2001).  In the tropics alone it has been estimated that 25,000-

30,000 species are in use (Heywood 1992) and up to 25,000 species have been used in 

traditional medicines.  In addition, many thousands of species are grown as 

ornamentals in parks, public and private gardens, as street trees and for shade and 

shelter (Krupnick, 2001).    

Sri Lanka is an Island with tropical climate and one of biodiversity hot spot in 

the world due to country’s geographical location.  Majority of people in rural area 

used to grow their daily required most of crops in their home gardens.  It has been 

practicing famous Kandyan forest garden in middle area of the country which has 

attracted many research attention throughout the past (Wickramasingha, 2005).  

Recently the trend is increasing having home gardens in urban and sub urban areas 

with available facilities, especially with government intervention.  The Department of 

Agriculture maintains demonstration plots of home gardens in its Horticultural 

Research and Development Unit, which is very popular among Sri Lankan people 

(Hein, 2007).  It shows how to manage home gardens sustainably and eco friendly. 

In Sri Lanka, like elsewhere, home gardens in the city are becoming 

increasingly important in providing good nutrition, food security, and even income 

throughout the year.  The percentage of families using a home garden is highest in the 

areas with high rainfall - about 45 percent in wet zone cities, 30 percent in 

intermediate zone cities and 20 percent in dry zone cities.  The majority of urban 

home-gardening families in Sri Lanka grow for domestic needs, but in suburban areas 
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and villages some products like fruits are deliberately grown for market, or are brought 

to market when in excess.  The Department of Agriculture of Sri Lanka (2007), stated 

that productivity is affected not only by time and climate, but also by access to space, 

to water in times of drought, and to materials to fertilize the soil, whether purchased or 

home-made.  It is also strongly linked to how much gardeners can build on their 

knowledge in all aspects of gardening. 

Horticulture Research and Development Institute (HORDI) at Gannoruwa, 

under the Department of Agriculture of Sri Lanka has launched a program since 1998, 

centering a model home garden to motivate people with knowledge and attitudes 

toward gardening techniques through viewing a visible success.  In addition to that, 

HORDI also offers monthly workshops and a number of other extension methods to 

disseminate necessary information and techniques on different aspects of rural and 

urban home-gardening for the general public, and government and non-governmental 

public organizations (Hein, 2007).  The Provincial Agricultural Sector (Western) in Sri 

Lanka has also been encouraging urban people to maintain their gardens sustainably 

with the concept of “family business gardens” through their extension service 

(Ranasinghe, 2005).    

Many studies on home gardening and plant diversity have concentrated on 

rural areas (Das, 2005).  There are very few systematic studies on domestic garden 

diversity in urban or suburban areas (Smith et al., 2005).  As a whole, home gardens 

have generally been less studied (Abebe, 2006).  Unless vital socio-economic 

relationships involved with homegardens are properly understood, achieving broad 

policy objectives could become a difficult task (Senaratne, 1997).  Therefore deeper 

analysis on components and factors affecting the home garden system is important to 

understand the way to improve the system and addressing policy issues.  In this 

blooming period of home gardens in Sri Lanka, since considerably less research 

attention paid on this area, it is important to know the factors correlated with plant 

diversity in home gardens, whether residents have specific consideration of different 

types of plant diversity, and its importance and influence to their quality of life in 

terms of household economy.  The study focused especially on suburban home 

gardens in Sri Lanka, with a view to understand the whole plant diversity, and factors 

contributing to different types of plant diversity as well as their contribution to 
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household economy in suburban areas of Sri Lanka.  The study will contribute towards 

the filling of this gap. 

 

1.3 Research questions  

1) What is the total plant diversity in suburban home gardens? 

2) What are the important factors affecting suburban households to maintain     

       different types of plants and total plant diversity in their home gardens ? 

3) What is the contribution of suburban home gardens to household economy? 

4) How different plant types use in home gardens benefit suburban households? 

 

1.4 Objectives  

1) To identify internal and external household factors which correlate with 

different types of plant use and total plant diversity in sub urban home gardens 

2) To understand the contribution of plant diversity in sub urban home gardens to 

household economy  

 

1.5 Hypotheses  

Hypotheses were made to bring direction and specificity and focus to 

relationships in research study.  Objective one covered five hypotheses with interested 

prediction on plant diversity in urban home gardens.  Objective two included two 

hypotheses predicting possible home garden contribution to the suburban households 

economy in monetary terms. 
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Table 1.1  Independent variables with hypothesized relationship 

 
Expected relationship 

 
Variables 
 
 
1) Internal 

Unit of 
measurement 

Total 
plants 

Food 
plants 

Medicinal 
plants 

Ornamental 
plants 

Commercial 
plants 

Age (Age)                      years                     +             +                                           − 

Gender(Gen)                 male     = 1                            −                                           −       

                                      Female = 0                                                                                  

Education (Edu)            years                     +                                   + 

Time spent (Tim)          years                                     +                                                                   + 

Employment                 yes = 1                  −                                                                                    −                                        

(Emp)                            no  = 0 

Land area (Lan)            m2                                      +              +                                                                   + 

Household income       Rupees                                                                                 + 

(Hhi) 

Household expenses     Rupees                  + 

(Hhe) 

Settlement period (Set) years                      +                                  + 

Special techniques        yes = 1                                   +                                         + 

(Spt)                              no  = 0 

Conservation                yes = 1                   +            

practices(Con)              no  = 0 

Sharing plant                yes = 1                                   +                                         + 

material(Shp)                no  = 0 

 

2) External 

Government                 yes  = 1                  + 

intervention (Gov)       no   = 0 

Extension service         yes  = 1                                  +                                                                   +       

(Ext)                             no   = 0                                                                                                            

Access to                    good = 1                  +              + 

information (Aci)       low   = 0                                      

Access to market        easy  = 1                  −              − 

(Acm) 

Access to planting     good  = 1                  +              +                 + 

material (Apm)           low    = 0 

___________________________________________________________________________________ 
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Selected relationships to test in the study: 

1) Total plant diversity is mainly influenced by education level, employment of 

the person involved in gardening, land area,  household expenses, settlement 

period, conservation of planting material, access to planting material, access to 

market, access to information, and government intervention. 

2) Food plant diversity correlates with age, gender of the person involved in 

gardening,  time spent in gardening,  household expenses, special techniques, 

sharing of planting materials, access to information, access to market, access to 

planting material, and extension services. 

3) Medicinal plant diversity mainly depends on age and education of the person 

who involved in gardening, access to planting material, and length of 

settlement period. 

4) Ornamental plant diversity mostly relates with gender, age, household  

income, special techniques, and access to planting materials. 

5) Commercial plant diversity is affected by employment status of the person 

      who involved in home gardening, time spent for gardening, land area, 

household income, and  extension service. 

6)   Different uses of plant diversity in suburban home gardens contributes to more 

 than 10% of household income. 

      7)   Home garden fresh products provide 25% of total fresh products used by 

suburban households.    
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Figure 1.1 Conceptual frame works 

 

 
 

In the context of home gardens, plant diversity depends on many factors.  

Households directly influence the cultivated plant diversity in home gardens.  In this 

study, sub urban rather than home gardens are mostly managed by home dwellers.  

Therefore household factors including gender, age, education level, and employment 

of respondents, time spent in gardening, land extent, household income, household 

expenses, settlement period, special techniques and some conservation practices are 

considered as the internal household factors.  The most vital external factors which are 

considered to affect suburban home garden plant diversity, are government 
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intervention, extension service, access to information, access to market and access to 

planting materials.  Some of these plants can be valued in terms of consumption (used 

value) and in terms of money (sold).  Thus home garden contribution to household 

economy is valued through those used and sold values of home garden plant products.  

Plants which are maintained in home gardens spontaneously have been conserved 

through household consumptions.  It is considered as in-situ conservation of plant 

genetic resources in home gardens (on farm). 

 

1.7 Scope of the study 

Negombo is one of the main coastal cities situated in western province in Sri 

Lanka.  Thimbirigaskatuwa was suburban area study carried out, which margins the 

main city in eastern side (see figure 1.1).  It belongs to Katana divisional secretariat, 

wet zone of Sri Lanka.  Area experiences warm humid climate and more than 2000 

mm mean annual rain fall.  This area covers 1160 households with total population of 

5042.  Within the limitation of time and budget the study only focused on a sample of 

106 household in the area and conducted during September/October 2008, in order to 

collect information on plant diversity in suburban home gardens, economic 

contribution of plant diversity, and factors contributing to plant diversity in suburban 

home gardens.  

 

1.8 Expected outcome 

As of two objectives, study revealed home garden plant diversity and important 

factors affecting different types of plant diversities, and home gardens contribution to 

households in terms of consumption and sold in suburban areas.  These findings would 

help to indicate the factors to be considered to maintain diverse home gardens through 

various promoting systems and to mitigate limitations with appropriate solutions.  It 

may fulfill the necessity of identifying and recording the plant diversity in suburban 

home gardens plant diversity. Secondly results would be helped to identify and 

strengthen the factors which highly influenced on plant diversity in urban/suburban 

home gardens and for further studies that aim to compare plant diversity trend with the 

time in same area and other areas. 
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Moreover, these results make responsible sectors aware that whether their 

effort and objectives for suburban gardens are in appropriate way or not.  Major 

constraints to plant diversity were also useful for urban policy makers and government 

and extension services to reorganize their plans. 

 

Figure 1.2 Map of study area in Sri Lanka 

 

 
 
 
 
 
 

Thimbirigaskatuwa
Katana 
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1.9 Definitions      
 

Suburban  

A residential region around /outlying a major city; the environs, which is often 

dependent on the city for employment and support services; generally 

characterized by low-density development relative to the city (Chadde, 2004). 

 

Biodiversity 

The variability among living organisms from all sources including terrestrial, 

marine, and other aquatic ecosystems and the ecological complexes of which 

they are part, This includes diversity within species, between species and 

ecosystems” (Convention on Biological Diversity-1992)  

             
            Plant diversity 

The variability in all levels of plants their genes, species and interactions in all 

ecosystems.  In the study, plant diversity was aimed to identify based on 

botanical classification of plants, up to species level.  Farmer-based 

morphological characterizations of plants were basically used to identify plants 

by common names for species, varieties, and cultivars to recheck with 

scientific classification (Spilsbury, 2003).  

 
Species 

Species is the level that defines an individual plant in scientific classification.  

Often, the name will describe some aspects of the plant - the colour of the 

flowers, size, or shape of the leaves, or it may be named after the place where 

it was found.  Together, the Genus and species name refer to only one plant, 

and they are used to identify that particular plant.  The name of the species 

should be written after the Genus name, in small letters, with no capital letter 

(Heywood et al, 2007). 

 
Varieties 

A variety is a plant that is only slightly different from the species plant, but the 

differences are not as insignificant as the differences in a form.  The Latin is 

varietas, which is usually abbreviated to var. (Spilsbury, 2003).  
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Home gardens 

The area around homes which consists cultivated and non cultivated plant 

species is commonly identified as home gardens.  Back yard gardens, front 

yard gardens are synonyms to the home gardens which are used in different 

areas in the world (FAO, 2006).      

 
Kandyan Forest Gardens in Sri Lanka 

Kandy is the main city of central Sri Lanka.  Home gardens which can be 

found in that mid mountainous area are called Kandyan forest gardens or 

Kandyan home gardens.  Its unique feature is dense multilayered plants 

arrangement that use different layers of aerial and soil environment.  This 

vertical stratification is a consequence of their high species diversity (Vaheesan, 

2000).  

 
Ex-situ conservation 

"Ex-situ conservation" means the conservation of components of biological 

diversity outside their natural habitats (Frankel, 1995). 

 
In-situ conservation 

"In-situ conservation" means the conservation of ecosystems and natural 

habitats and the maintenance and recovery of viable populations of species in 

their natural surroundings and, in the case of domesticated or cultivated species, 

in the surroundings where they have developed their distinctive properties.  

“On farm conservation” is a frequently used synonym for “in situ 

conservation” especially with domesticated or cultivated species (Frankel, 

1995) 
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CHAPTER II 

LITERATURE REVIEW 

 

 
This chapter intends to review accessible literature associated to biological 

diversity with its importance and gives special emphasis on plant diversity and its 

values and threats.  Importance of urban plant diversity and urban/suburban home 

gardens plant diversity in rapid urbanization era is also considered.  Secondly it 

reviews the plant diversity related to home gardens in different regions of the world 

and especially evolutionary process of Sri Lankan home gardens in terms of plant 

diversity in Sri Lanka.  Then chapter investigates factors contributing to plant diversity 

and selections of plants in home gardens in previous studies.  Home gardens capability 

for in situ conservation of plant species also evaluates.  Although urban gardens 

frequently focus on food, shade, and ornamental plant types, this review intends to 

recognize whether the kind of “on farm conservation” plays a role in urban plant 

diversity with growers’ attitudes and activities.  The chapter ends by revisiting some of 

theories and concepts of on farm conservation, as it has indirect relationship with the 

topic.  

     

2.1       Biological diversity  

 The term ‘biodiversity’ implies the integration of ecology and genetics in 

conservation theory.  It was introduced by W.G.Rosen (quoted by E.O.Wilson 1988) 

in the mid 1980s (Frankel et al., 1995).  It embodies diversity at each levels of 

biological organization-the community, the species, the organisms, and the gene.  It 

forms the link between the evolutionary process from past, through present and future 

survival and adaptation and continuous evolution or decline and extinction (Bolger, 

2001).  

Before 1992, the word biodiversity meant differently for different persons or 

groups of people.  It was so hard effort for responsible agencies to defining and 

implementing this new buzzword in a way that satisfies policy-makers, scientists, and 
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public user groups alike.  By that time, conservation biologists have recognized the 

biodiversity issue as involving more than just species diversity or endangered species.  

Increasingly, the American public had been noticed biodiversity as an environmental 

end point with intrinsic value that ought to be protected (Nash, 1989).  The keen 

interest in biodiversity presents an opportunity to address environmental problems 

holistically, rather than in the traditional and fragmentary species by- species, stress-

by-stress fashion (Noss, 1990). 

 

2.1.1 Definition of Biological Diversity 

According to the Convention of Biological Diversity (1992), biodiversity or 

biological diversity has been defined as "the variability among living organisms from 

all sources including, inter alia, terrestrial, marine and other aquatic systems and the 

ecological complexes of which they are part: this includes diversity within species, 

between species and of ecosystems". 

Perlman (1997), stated that biodiversity is the variety of life on earth, the result 

of 3.6 billion years of evolution.  It comprises genes, species (with human being), and 

ecosystem.  Genes is a part of biodiversity (basic component in living being which is 

responsible for expressing characters) that each individual inherits through parents, 

passes into next generation giving specific characteristics.  Diversity among genes 

offers various natural defense mechanisms to living being: for instance natural 

capability of resisting to out breaks of diseases and pests which are also part of 

biodiversity.  In one way, biodiversity may represent a form of biological insurance 

against the loss or poor performance of selected species (Naeem, 1997). 

IUCN species survival commission (2003) described that species are the 

building blocks of biodiversity.  More than 1.75 million species were identified by 

scientists, and estimated that there are perhaps, 10 million or more than that have not 

been discovered.  These are continuously being explored with their potential benefits.  

A group of species and environment they interact with (entity) is called ecosystem.  

Ecosystems vary in size with the set of species and the environment such as forest to 

small pond on a rock.  

Though the convention clearly defines the biodiversity, it is always challenged 

in measuring and monitoring process.  It had been regarded as too broad and vague a 
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concept to be applied to real-world regulatory and management problems.  One way to 

escape the vagueness associated with the biodiversity issue is to identify measurable 

attributes or indicators or indices of biodiversity for use in environmental inventory, 

monitoring, and assessment programs (Noss, 1990). 

In present scientific studies, three levels of diversity measurements are 

commonly used; 

1. Alpha-diversity: The diversity of a point.  More commonly used now for the 

diversity of a habitat.  Here alpha-diversity is used mainly for tree diversity in 

relatively small areas, such as one-hectare plots.  Alpha-diversity can be 

measured with the Shannon-Weaver index and Fisher's alpha.  

2. Beta- diversity: Species turnover, the increase in species as one move from one 

habitat to another.  Beta-diversity can be measured with indices of 

complementarity such as Sorensen's index.  Soil heterogeneity and altitudinal 

gradients often contribute greatly to beta-diversity. 

3. Gamma-diversity: Originally gamma-diversity is defined as the multiplication 

of alpha-diversity and beta-diversity but is somewhat synonymous to the 

number of species in a region. 

In the context of diversity measurement, it is important to revisit the two 

related yet distinct notions of diversity that basic to the study of genetic variation.  One 

is “richness” of any population or sample from it.  It gives the total number of 

different genotypes present in the system at the time.  “Evenness” or equality is the 

second: frequency of different types in the population or sample (Frankel, 1995).  

Diversity indices are used to characterize species abundance relationships in 

communities.  Those indices often attempt to incorporate both richness and evenness 

of species into a single numerical value, though the interpretation is quite arguable 

(Ludwig, 1988).Before that number of indices have been proposed for characterizing 

species richness and evenness.  These indices are termed as “richness indices” and 

“evenness indices.”  Most popular diversity indices among scientists are Simpson’s 

index (lamda) and Shannon’s index (H′=H prime).  However in most recent plant 

diversity studies, researchers were frequently used only “richness” that number of 
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species available in the study unit.  Thus the plant diversity directly indicates number 

of plant species (species richness) in a considered plot of area (Smith et. al. 2005). 

  2.1.2 Importance of Biological Diversity 

Many scientists have described that; diversity is indeed ‘essence of life’ 

(Frankel, 1995).  It is fundamentally essential for survival and adaptation to the 

particular environment in the global context.  Consequently, life of earth entirely relies 

on biodiversity: diversity among biological features.  All living being are parts of 

biodiversity and depend upon biodiversity (IUCN, 2003).  Different groups including 

conservationists, biologists, and social scientists have tried to explore the values of 

biodiversity with different perspectives.  Among them some conservationists give 

those two views of values of biodiversity as its intrinsic value and anthropocentric 

value.  Intrinsic value refers to the values of biodiversity with the idea that humans are 

part of nature.  This concept consider in preserving biodiversity - each species, as a 

unique product of millions of years of adaptation, has an inherent right to not be 

eliminated by human beings.  Anthropocentric point of view for preserving 

biodiversity -emphasize some of these species that might have economic, medical, 

aesthetic, recreational, scientific, or ecological values in present and at some future 

point.  Humans are inextricably and wholly dependent on this diversity of living things 

for survival (Takacs, 1996). 

Numerous studies showed that, biodiversity which encompassing genetic 

diversity, species, populations, communities and ecosystems, and landscapes and 

regions, provides countless benefits to humans at all these scales (Worede, 2000).  

Some of these benefits include: economic benefits (both direct and indirect); 

ecological and evolutionary functions, aesthetic benefits; scientific and ethical 

knowledge and insurance against the future. 

 

2.1.3    Status and conservation attempts 

2.1.3.1 Biodiversity hot spot 

It has been recognized that the number of species threatened with 

extinction far exceed available conservation resources, and the situation looks set to 

become rapidly worse.  Necessity aroused for a measure of supporting the most 

species at the least cost.  A promising approach is to identify `hotspots', or areas 
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featuring exceptional concentrations of endemic species and experiencing exceptional 

loss of habitat (Myers, 2000).  As many as 44% of all species of vascular plants and 

35% of all species in four vertebrate groups are confined to 25 hotspots comprising 

only 1.4% of the land surface of the Earth.  This opens the way for a `silver bullet' 

strategy on the part of conservation planners, focusing on these hotspots in proportion 

to their share of the world's species at risk.  Sri Lanka which the study was conducted 

is one of biodiversity hotspot. 

 

2.1.3.2 Convention on Biological diversity  

In Rio de Janeiro in June 1992 over a hundred Heads of States and 

Governments signed a new International Convention of the Conservation of Biological 

Diversity—that is, of the world's rich variety of genes, species, and ecosystems.  They 

did so not out of altruism, but because they recognized that these resources were 

economically valuable and important to the future of humanity.  Under the Convention 

which entered into legal force at the end of 1993 each country accepts a responsibility 

to safeguard its own natural diversity and to cooperate internationally, especially to 

help poorer countries enjoy the benefits of their living resources (Haila 1996). 

All ecosystems contribute to the biological wealth of the planet, but 

some have a much higher diversity than others.  Tropical forest contains a much richer 

flora than tundra, and some areas of tropical forest have many more plant species than 

others.  Even agricultural land varies in the diversity it supports, from the richness of 

traditional agriculture with its many local varieties of crops, to the ecological deserts 

of industrial farming with high-yielding monocultures.  To be effective, conservation 

of biodiversity must depend in part on surveys to identify how species and ecosystems 

are distributed and to identify key sites where diversity is greatest. 

 

2.2       Plant diversity 

Plant diversity is one of the many indicators of quality of life (McGowan et al., 

2002).  It includes all plants, the habitats in which they are found, their interactions 

with each other and with their surroundings, the genetic differences among them even 

within plant species, forms, and cultivars varieties. 
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Initially plants were classified based on morphological characteristics by 

Carolles Linnaeus in 1776.  It was included every plants from kingdom level to 

species level.  Every plant has got a species name.  But even within one species there 

were little differences as forms and varieties.  In recent scientific studies, genetic 

variation of plant diversity is considered for precise classification.  A team led by 

scientists at Royal Botanic Gardens in Kew, United Kingdom (2000) have recently 

devised a new classification of flowering plant families, and based entirely on 

differences between genes.  This new classification of plant families represents 

evolutionary relationships better than any other before it (Anon, 2000). 

An important finding which emerges through last two decades of population 

genetic research in plants is that species differ greatly in their levels and patterns of 

genetic variation (Hamrick and Gold, 1989).  Genetic diversity within any species of 

land plants is the total effect of variation interacting with three kinds of factors: biotic 

ecological forces such as climate location and soil: biotic interactions including 

competition, symbiosis, parasitism, and predation from other groups of determinants: 

species characteristics such as population size, mating system, mutation migration, and 

dispersal. 

According to various sources, at least 1,750,000 living species form the stock 

of genetic biodiversity on our planet (Altieri, 1992).  Among them for example, 

between 25,000 and 75,000 medicinal plant species, a large number of which are used 

in the preparation of (traditional) medicine.  However, the future use of these 

resources is threatened by a development model that provokes the extinction of 

millions of species, the loss of traditional knowledge and the appropriation of species 

by pharmaceutics multinationals.  (Vicente, 1994). 

 

2.2.1 Values of plant diversity  

As a part of biological diversity, plant diversity also contributing to major 

provisioning of goods and enormous ecosystem services.  Mainly all higher plants 

play an important role converting solar energy to chemical energy through 

photosynthesis initiating food production to whole world.  Photosynthesis itself helps 

to regulate Co2 level in the atmosphere by using it as a major input for production of 

carbohydrates in plant leaves.  It has been serving through whole evolutionary process 
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of plants even to maintain water cycle, through water up taking and evaporation 

(Grime, 1998). 

All inhabitants in the planet are part of wider ecosystems, based on wild plants 

and natural vegetation.  For example, genes from the wild plants have been playing 

major roles in the breeding of new varieties of food crops and other cultivated plants 

(Maxted et al. 1997b).  New medicines continue to be derived from wild species.  In 

many countries, natural and semi-natural ecosystems provide many plant products 

essential for human welfare, including fuel wood, timber, fiber, medicinal plants, fruits, 

and nuts.  Forests protect catchments and thus help regulate the flow of water for 

drinking, hydropower, and irrigation.  And wild nature, not the least wild plants 

contribute to the natural beauty of the world that people rightly cherish(IUCN,1980). 

The role of plants is extremely crucial while the loss of plants is very 

significant, for they stand at the base of food webs and provide habitats for other 

organisms.  Loss or alteration of a plant species leads to affect habitats of many other 

organisms including higher plants to microorganisms, lichens, and natural saprophytes, 

various insects and number of tiny living creatures who helps to maintain ecosystems 

equilibrium.  

 

2.2.2 Threats to plant diversity 

The last few hundred years have witnessed a rapid increase in the rate at which 

biodiversity is being altered (Wilson, 1988).  As populations have grown and their 

consumption needs increased, so has the drive to extract more economically valuable 

resources more rapidly be it food, timber, or minerals.  Unsound development process, 

urbanization, pollution, waste generation all led to loss of species especially plants 

(Frankel, 1995).  Natural habitats that harbor some of the world’s most valuable 

biodiversity are being lost at ever faster rates and over progressively wider areas 

(Koziell, 2002).  And managed lands are undergoing increasing simplification with 

large losses of agricultural biodiversity.  The consequences of these changes and 

losses are already affecting some of the poorest communities in the world.  But they 

will undoubtedly affect whole world. 

According to Haywood (1997), the balance between people and their 

environment is being disturbed.  Escalating human numbers and increasing demands 
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for material resources are leading to the transformation and degradation of ecosystems 

worldwide, with consequent loss of genetic diversity and an inevitable rise in the 

extinction of species.  More and more land is being converted to intensive production 

of food, timber and other plant products, much of the world's pasture land is 

overgrazed, and soil erosion and salinization are reducing the fertility of farmlands, 

especially in semi-arid regions.  Wild species are being displaced or over cropped, and 

wild ecosystems can no longer be taken for granted as reservoirs of genetic diversity 

and regulators of the cycles of the elements.  Plants are a central component of this 

threatened nature.  The loss of plants is very significant and unprecedented with 

habitat loss, habitat fragmentation, climate change, pollution and over utilization 

(Frankle1995:  Maunder, 1994) 

The IUCN Species Survival Commision stated that recognized major causes 

for loss of plants and their habitats are, extraction activities including mining, fisheries, 

and deforestation, industrial/commercial agricultural activities, and development 

activities including rapid urbanization.  Direct loss and exploitation which includes 

hunting and collecting, and trade both legal and illegal have a significant impact on 

many plant and animal species  

 

2.2.3 Urban plant diversity  

In the past, biodiversity conservation and protection has been viewed as the 

domain and responsibility of national, provincial and regional governments with little 

attention or focus on the local government level (Mouget, 2005).  However, more 

recently, city governments globally have started to recognize that their role is 

increasingly relevant, especially in light of increasing urbanization.  Cities are facing 

number of challenges with rapid increasing population which demands all basic 

requirements from the area, including the reduction of area for local plant species 

which are inhabitant to those areas with dense concrete settlements, increasing heat 

island effects.  (UNEP, 2002). 

Under the UN Convention on Biological Diversity, signed by 188 countries, 

governments are required to take certain steps that would "significantly reduce" 

biodiversity loss by the year 2010 (Rizvi, 2007).  However, a number of developing 

countries in the world remain far behind in executing plans aimed at reversing species 
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loss, due in part to the rapid growth of unplanned urbanization.  Several of these 

developing countries also happen to be the richest in terms of biodiversity.  More and 

more local decision makers are presently realizing that all of the resources that keep 

human settlements productive, healthy, and economically viable must be considered, 

especially the variety of living organisms, ecosystems, and natural processes that 

underpin the survival of human beings (ICLEI Global, 2007). 

Under the global agenda on biodiversity, green urban planning has to play a 

crucial role for whole world.  As city and urbanization cause the high percentage of 

loss of diversity, promoting and reversing biodiversity should be the prioritized action 

in green urban planning.  Ahmed Djoghlaf, (2007) executive secretary of the UN 

Convention on Biological Diversity said that, “the cities will determine the fate of the 

remaining biodiversity of our planet and the battle for life will be won or lost there.”  

(Rezvi,2007).  The way of increasing or conserving plant diversity should be an 

integral effort of administrators, policy makers, biodiversity conservationists, and all 

relevant stake holders. 

Even in developed countries, all possible actions have already been taken to 

reverse the loss of bio and plant diversity with various types of program.  Most urban 

environment in developed countries is often richer in flora and fauna than rural 

farmland in some aspects and some areas in the world.  A study shows that beehives in 

cities in some developed countries like the United Kingdom or Germany actually 

produce more honey than those in the countryside.  This is because cities are often 

home to more trees and flowers than intensively-farmed agricultural land with large 

fields, limited crop diversity, and little uncultivated area.  In Cagayan de Oro 

(Philippines), a “Greening” project that constitutes part of the City Agricultural 

Office’s (CAO) urban agriculture programmes which aims to increase the production 

of fruit and forest tree seedlings, specifically to improve the biodiversity in the city 

(Deelstra, 2005). 

Among the strategies already employed by both the poorer urban population 

and the local governments are agriculture and biodiversity conservation.  Recent 

research conducted in Havana (Cuba), Montevideo (Uruguay), and Porto Alegre 

(Brazil) provides plenty of examples of these (Smit, 2007).  However, only some value 

their contribution to the conservation of biodiversity, landscape improvement, and 
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quality of the city environment.  Various programmes have demonstrated how the 

urban poor develop innovative strategies to assure their food and health needs 

(Mougeot, 1994).  They produce, often applying ecological farming techniques 

process and market medicinal plants, fruits, small animals, fish, and vegetables.  Local 

governments sometimes assist by, for example, stimulating the planting of native and 

fruit trees in public areas to improve urban aesthetics, promoting the presence of birds 

and insects in their cities (RUAF, 2000). 

There is no doubt that, urban agriculture plays an important role in a way of 

enhancing plant diversity in cities.  Urban forests, parks, orchards, road side 

cultivations, gardening in, and surround the various public institutions such as schools, 

temples church etc, have been increasingly in practice/implementation.  Especially the 

urban home gardens act as better diverse sites for plant diversity (Smith et al., 2005).  

All these efforts may contribute to change microclimatic conditions in cities giving an 

opportunity to enhance the total biodiversity and habitats for living organisms, in 

future livable cities (Mouget, 2004).  

 

2.2.4 Importance of increasing plant diversity in sub urban area 

In a world increasingly dominated by cities, the international community is 

starting to address the issue of “urban sustainability.”  The process began in Rio with 

Agenda 21 and continued at the 1996 UN City Summit in Istanbul.  The 100-page 

Habitat Agenda was signed in Istanbul by 180 nations.  It is recognized that cities 

nowadays use too many natural resources and produce too much waste.  The 

ecological footprints of cities are stamping out the habitat of many species.  The city’s 

impact stretches far beyond its physical boundaries.  Moreover cities are confronted 

with an increasing number of people and loosing its fertile area for native species 

which stands there for years (Thompson, 2002). 

In the context of local Agenda 21, cities are required to list activities to reduce 

the ecological footprint, while at the same time increasing the quality of life for the 

inhabitants.  Among this list of activities, it has been always recognized the reverse of 

biodiversity including plant diversity in cities by every countries.  Its importance 

expands to reduce environmental impacts by greening and cleaning cities with the 

effect of changing micro climates (Schlegel, 2007), supplying foods with edible 
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landscaping and protective agricultural techniques, protect environment and native 

gene pool with cultivations of local species from home gardens to urban forests parks 

or roadside cultivations (Barrs, 2002).  Research is the key to identify various cultivars 

or species among diversity of plants to filter cities’ impurities and to enhance the 

environmental conditions and reduce various negative effects which incorporate with 

cities such as soil and air contamination.  

 

2.2.5 Different approaches to increase plant diversity in urban area 

Among number of approaches by different fragmented programs, such as 

urban forests and landscaping which create attractive features of cities, urban 

agriculture can have a positive effect on increasing biodiversity (Smit, 1996).   

In Brazil, City of Curitiba is one of great city which exhibits the way to 

increase and maintain city biodiversity with numerous methods of plant diversity.  

Brazil is one of the world most mega diverse developing nations, home to more than 

56,000 plant species, has taken the lead in setting new trends in urban planning.  Its 

green city Curitiba has demonstrated that urban planning can and should be 

environmentally friendly.  Curitiba‘s population of 1.8 million consumes 23 percent 

less fuel per capita than the Brazilian national average.  The city has 16 parks, 14 

forests, and over 1000 green public areas shared by its residents.  These areas conserve 

enormous plant diversity including trees, shrubs, herbs, and local rare species (Rizvi, 

2007). 

Despite their inherent density, cities do have enormous potential for food 

growing with innovative approaches (Smit and Nasr, 1992).  Deelstra and Girardet 

(2004) food for people in urban, is mostly supplied by rural areas, but worldwide data 

shows that considerable percentage of food can be grown in cities themselves using 

resources around the cities.  Growing food is involved various attractive methods in 

city environment.  Home gardening, (back yard and front yard gardening), community 

gardening, roadside cultivations, window farming, roof-top gardening, urban parks, 

orchards, urban forest are increasingly become popular in urban areas (Barrs, 2000).  

Furthermore gardening in the every available area in cities such as institutional 

surroundings, schools and other public areas, conserving diversity in plants especially 

using local varieties and appropriate techniques as permaculture techniques, 
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hydroponics, edible landscaping, vertical farming, are most reliable approaches which 

has been already using many cities in the world. 

The special issue of Urban Agriculture Magazine (2004) stated the status and 

prospects of urban and periurban forestry (UPF) and agroforestry in the world.  During 

recent decades, UPF has been developed as integrative and interdisciplinary approach 

encompassing the planning, establishing and management of those urban green areas 

in which trees are the main element, such as woodlands, parks, gardens, cemeteries, 

derelict land and former industrial sites, and roadside and square plantations.  

Although the concept of UPF emerged in North America, it is increasingly providing a 

framework for sustainable green area conservation and development across the world.  

Links between urban forestry and urban agriculture are obvious, but yet to be fully 

explored (RUAF, 2004). 

 

2.2.6 Related studies in urban/suburban plant diversity 

Many studies on soils in cities (Nabulo, 2007) shows that soil contamination in 

cities by fuels and other chemicals, waste disposals is a severe problem in farming 

food in cities.  Heavy metals such as Pb, Zn, and Cr affect on vegetable and fresh food 

products.  Availability of land and space is also an increasing problem in cities.  Cities 

always prefer to use monocultural, exotic, attractive type of plants for its landscaping 

models in public areas.  It is also a limitation to plant diversity in cities.   

Numerous studies on urban plant diversity had been carried out within the 

broad range of biodiversity covering various aspects.  The study held on 

socioeconomics drives in urban plant diversity by the group of scientists in National 

Science Foundation (NSF) Central Arizona-Phoenix Long-Term Ecological Research 

(LTER) centre (Hope et al, 2003) stated that spatial variation in plant diversity has 

been attributed to heterogeneity in resource availability for many ecosystems.  

However, urbanization has resulted in entire landscapes that are now occupied by 

plant communities wholly created by humans, in which diversity may reflect social, 

economic, and cultural influences in addition to those recognized by traditional 

ecological theory.  However, in addition to elevation and current and former land use, 

family income and housing age best explained the observed variation in plant diversity 

across the city.  They conclude that a functional relationship, which term the "luxury 
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effect," may link human resource abundance (wealth) and plant diversity in urban 

ecosystems.  This connection may be influenced by education, institutional control, 

and culture, and merits further study.  Study on Plant diversity in homegardens in a 

socio-economic and agro-ecological context by kehlenbeck (2007) stated that plant 

diversity was mainly influenced by elevation as well as commercialization, 

urbanization, and fragmentation.  It was fairly dynamic over time, particularly, when 

commercialization was possible. 

Grimm and Redman (2005) noted that human choices are also modifying the 

physical environment, from its soil chemistry to the urban heat island and 

microclimates, and that the implication is that the urban ecosystem, while complicated, 

could potentially be manipulated and controlled.  The study on plant diversity in 

western Ethiopia: ecology, ethno botany and conservation by Adsersen (2007), 

investigated the ecology and ethno-botany of vegetation in Benishangul Gumuz 

Regional State (BGRS), confirmed the existence of 1102 vascular plant species in 

BGRS.  The region has, therefore, comparable vascular plant diversity to other 

floristic regions in Ethiopia.  It was carried out using classification and ordination 

techniques to reveal the existence of five plant communities and identify 

environmental variables that are structuring the plant composition.  These plant 

communities could be used in conservation planning in BGRS.  Potential threats to the 

vegetation were identified and found to increase with altitude.  The study on Tgetes 

patula revealed that the species has several characters that might facilitate 

invasiveness and may be considered as a threat to the natural landscapes in the absence 

of woodland fire to which the vegetation in the region is adapted.  Such findings give 

hints for prioritization of plant species for in-situ and ex-situ conservation.   

Study on the influence of plant diversity and land use on the composition and 

function of soil microbial communities by Carney (2004) mainly focused to find 

whether plant diversity, plant community composition, season, and land use 

influenced soil microbial communities and their functioning.  Research stated that the 

plant diversity significantly affected soil microbial community composition and that 

within a given plant diversity level, plant community composition affected 

significantly microbial community composition. 
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Related studies such as Urban domestic gardens: composition and richness of 

the vascular plant flora, and implications for native biodiversity(Smith et al, 2005), 

Patterns in Nutrient Availability and Plant Diversity Of Temperate North American 

Wetlands (Bedford, 1999), Essential attributes of plant diversity and invasion studies 

(Stohlgren, 2007), A resource-based conceptual model of plant diversity that 

reassesses causality in the productivity-diversity Relationship (Chris, 2006), 
Herbarium collections and field data-based plant diversity maps for Burkina Faso 

(Schmidt,2005), Building capacity for the conservation of plant diversity: the Missouri 

Botanical Garden's training and conservation programs in tropical countries 

(Milder ,2006) also uncovered important information on the area of study. But there 

has been very little recognition given on the plant diversity in urban/ sub urban area 

and sub urban home gardens, though the urban agriculture plays considerable role on 

that.  Research is the key to find existing diversity, trend of plant diversity and 

variation in diversity among plant species in a given urban system, as well as home 

gardens.  Furthermore in listing activities in local agenda to improve sustainable cities, 

the research attention is indeed to recognize the future potential of urban areas to 

contribute to enhance the legacy of enormous plant diversity.  

This section emphasized that plant diversity and its general values and threats 

to it in the ecosystems, especially plant diversity and its importance in urban areas and 

various approaches to increase plant diversity in urban areas and relevant research 

about plant diversity.  It was found that the plant diversity in urban areas mostly 

depends on human choices and it changes even with wealth of people.  Urban plant 

diversity usually consists of combination of native and exotic fauna.  But there is an 

argument that high proportion of alien species of plants never be a good sign for any 

of the ecosystem.  There are exotic species which can act as a habitat to natural species 

giving certain kind of benefits without dominating the system.  But people should be 

knowledgeable enough to understand new plants which have invasive effects to native 

system (Brothers, 1992).  
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2.3       Home gardens and plant diversity 

Among the approaches recognized to enhance urban biodiversity, home 

gardening is a method already exist, but has left with less attention to identify its 

importance in the context of plant diversity and its conservation and other values.   

Gardens have been established next to homes since prehistoric times.  The 

most important characteristics of home gardens are their location adjacent to homes, 

close association with family activities, and a wide diversity of crop and livestock 

species to meet family needs.  They have played a central role in household security 

for food, fuel, fibre, materials and even land ownership, as people changed from an 

exclusively hunting and gathering lifestyle and settled in small communities 

(Ariyadasa, 2002). 

A home garden can be defined as a farming system that combines physical, 

social, cultural, and economic functions on the area of land around the family home.  

The area is used as a place of work and for storage and processing of farm produce; it 

is also a place where people live and dispose of wastes (Hussain, 1997).  Majority of 

home gardens are recognized as very complex and species rich agroforestry systems 

which mainly focus on subsistence production and income generation, particularly in 

rural areas (Kehlenbeck, 1999).  With multilayered vegetation structure, home gardens 

serve as an important habitat for wild flora and fauna in these areas.  The diverse 

species within home gardens are used in overlapping ways as food, spices, stimulants, 

medicines, beverages, fodder, and shelter.  They fulfill not only important ecological, 

but also many social and cultural functions (Trinh et el, 2002). 

In the evolutionary process, home gardens begin with the establishment of new 

plots.  In most cases sites are not completely cleared, but are left with a few trees.  

Wickramasinghe, A (IUCN, 1995), stated that according to the recorded history, few 

stages can be recognized in fairly immature gardens, the age of which varies between 

30-40 years.  First it included some of the previous vegetation adapted to that area.  

The planting process starts with the growing of a few selected species of high priority.  

Developing of live hedges for fences, shade loving shade tolerant species, emergence 

of back yard or kitchen gardens with fewer trees but more varieties of shrubs and 

crops, various plants comes through natural processes such as birds, winds and water, 

all contribute to gardens get more dense and diverse even with nesting pattern and 
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livestock.  Finally home garden become a mosaic of village forest maintaining high 

diversity in and around the system.  Quat (1995) showed that home garden system not 

only contribute to biodiversity conservation of the tropical forest ecosystems with 

hundreds of tree, plant and animal species, but also reduces the destructive use of the 

few small nature reserves that are left. 

According to FAO (1999), the diversity of household needs is reflected in 

home gardens having high plant diversity which can include staple foods, fruits, 

vegetables, materials, condiments, stimulants, and medicines.  Home gardens are 

developed for some or all of the following purposes. 

• To supply nutritious food and some staple foods all year round including food 

plants, fish, poultry and snack foods such as fruit and special food reserve 

resources such as root crops, trees, and livestock. 

• To generate income from the sale of garden produce; sales and value-adding 

can contribute substantially to a family's income. 

• To support important farm-development activities; some farm inputs come 

from home garden activities such as plant propagation, raising and housing 

draught animals and making and repairing tools.  New crops and farming 

techniques are often tried out in the home garden, which is also an area for 

drying, processing, and storing farm products. 

• To provide a healthy, comfortable and beautiful environment.  A productive 

home garden can contribute to safe recycling and management of household 

wastes through composting or as animal feed, by utilizing waste water and by 

providing a place for a latrine.  Gardens offer privacy, shade, and flowers for a 

family and their visitors to enjoy. 

Das and Das (2005) studied and stated that home gardens are highly diverse 

systems, due to its multifunctional roles for households.  Plant diversity mostly 

depends on the choices and willingness of the household and other essential factors 

such as climate, soil, and other favorable environmental features.  Viable home 

gardens improve the ability of smallholders and their communities to meet interrelated 

concerns of food security, nutrition, health and economic security with diverse 

gardening. 
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2.3.1 Factors contributing to plant diversity in home gardens 

Home gardens are dynamic systems; their structure, composition, and species 

and cultivar diversity is influenced by changes in the socioeconomic circumstances 

and cultural values of the households that maintain these gardens (IPGRI, 2002). 

Factors contributing to natural plant diversity may vary with different regions 

in the world, different areas in a country, and type of home gardens as rural, urban, 

kitchen, and overall types.  However majority of these changes exist with soil and 

climatic factors such as rainfall, temperature, relative humidity, wind, and soil 

physical chemical and biological characteristics (land slope, etc).  Cultivated plants in 

home gardens in the same area differ with number of different household factors.  The 

household makes choices of plants on the size and nature of the home garden system 

and its purposes, depending on their needs, resources, preferences, and market 

opportunities (Hope et al., 2005).  Despite their selections, natural factors as birds, 

other animals, winds, waterways, also play a vital role in plant diversity in home 

gardens (Wickramasinghe,2005). 

Many studies show that major contributing factor for plant diversity in the 

home garden is accessibility of food.  To have easy and safe access to household food 

requirement or to maintain nutrient quality of the daily diet, people select food crops.  

The selection also depends on several factors; family preferences on different food, 

awareness about food, market prices of food and food safety etc.  Commonly when 

food prices rises dramatically with different reasons as fuel prices, imports, and 

exports, floods and natural disasters, trend of using diverse verities in home gardening  

is increasing.  With a closer relation in food security, household economy contributes 

as a factor for plant diversity in home gardens (Gilimani, 2005).  According to the 

studies of home gardens, socio economic factors play the major role in plant diversity 

in home garden. 

Study on urban domestic gardens: composition and richness of the vascular 

plant flora, and implications for native biodiversity held in United Kingdom (Smith et 

al, 2005) shows that the behavior of garden owner is likely to be a much stronger 

factor than garden size in determining floral richness.  Gardens of all sizes have the 

potential to be useful for wildlife, since both planting and importantly, management 
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decisions heavily depend on owner.  Such decisions are influenced by education, 

fashion, and advice.   

Study held by research team in Arizona State University (Hope et al., 2003) 

found that, elevation, current and former land use, family income, and housing age 

best explained the observed variation in plant diversity across the city.  This 

connection may be influenced by education, institutional control, and culture, and 

merits further study.  Jim (1993) shows that with the study on “ trees and landscape of 

a suburban residential neighborhood in Hong Kong” the major controlling factor of 

tree habitat is garden size, and the ill effects of cramping too much biomass within the 

limited niches.  Helfand et al (2005) examined whether people are willing to pay more 

for more ecologically benign designs than for a lawn.  A contingent choice survey was 

conducted in southeast Michigan in which people were presented with four different 

yard designs (three of which included native plants) in three different settings, with 

different monthly maintenance costs for each design.  Results suggested that people are 

willing to pay more for well-designed yards including native plants than for lawns, and 

that their increased willingness to pay exceeds any increase in costs associated with 

the native plantings. 

Factors contribute to plant diversity mainly vary with the type of home gardens 

as rural home garden, urban home garden, traditional gardens and modern gardens 

(Torquebiau 1992).  However household behaviors, including their preferences and 

their social economic and cultural, ecological/regional factors play the major 

contributing role for plant diversity in home gardens. 

 

2.3.2 Different types of home gardens in the world 

Home gardens worldwide are integrated into family life (Hochegger, 1993).  

They can be divided broadly into traditional gardens, existing from a long history of 

adaptation of plants to local needs and conditions, and model gardens, frequently 

developed with exterior support, ideas, and imported technologies.  In urban areas and 

isolated rural areas, a traditional kitchen garden may be economically established - a 

small plot from which vegetables and garnishes are taken each day to improve meals.  

It can be watered with the wastewater from dishwashing and bathing.  Depending on 

local environmental sensitivity and available recycling technologies such as 
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composting and biogas production, nutrients can be utilized from kitchen and human 

wastes.  Requiring a little more space and capital invested, traditional mixed gardens 

integrating poultry, other livestock and fish ponds provide productive opportunities for 

waste transformation and nutrient recycling.  Agroforestry gardens maximize use of 

scarce land by cultivating crops in multiple layers -trees, vines, understorey, and root 

crops (Abdoellah, 2001). 

Living space, boundaries, and materials are integrated into gardens.  Trees 

provide shade and shelter under their canopy and their roots stabilize soil around the 

home.  Multipurpose plants, such as sea buckthorn in cold areas, Leucaena glauca in 

tropical areas and even cassava, are planted as living fences to provide crop protection, 

privacy, firewood, materials, food, and animal fodder.  In parts of Asia, parents 

traditionally plant a neem tree (Azadirachta indica) in their home garden for every 

child born in their family, so that when they are adults there is timber for them to build 

their own house.  Oil from leaves and seeds of the neem is a natural pesticide and is 

now planted in African home gardens.  Home was made by what it grows, the 

traditional rugo in central Africa is a bunch of round thatched huts fenced by grasses, 

wood and crop terraces in concentric circles to control erosion and afford protection 

from wild animals.  It is a home for the extended family and there are huts for 

livestock, food stores, and even compost (FAO, 2004).  

Home gardens are highly diverse systems, due to its multifunctional roles for 

the households.  Many studies shows plant diversity mostly depends on the choices 

and willingness, attitudes of the household for both rural and urban (Das, 2005) and 

other essential factors such as climate and soil.  But household behavior can greatly 

influence in plant diversity with choice of plants even controlling some climate and 

soil factors in urban area: protected plant houses, hydroponics techniques, container 

planting using other media instead of soil (Schlegel, 2007).  Viable home gardens 

develop the ability of smallholders and their communities to meet interrelated 

concerns of food security, nutrition, health, and economic security with diverse 

gardening based on their own decisions.  Potential further benefits include: decreasing 

risk through diversification; environmental benefits from recycling water and waste 

nutrients, controlling shade, dust and erosion, and maintaining or increasing local 

biodiversity (FAO, 2004). 
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2.3.3 Home gardens and household economy 

Many home garden systems around the world have been analyzed (Fernandez 

and Nair 1986; De Clerck and Negreros-Castillo 2000; Méndez et al. 2001).  In many 

parts of the world home garden systems provide an additional food supply for many 

people (Wezel, 2002).  According to the land availability, most people tend to grow 

some cash crops in their vicinity especially for market.  Rural communities those who 

are involved in farming as major occupation, earn more money (comparatively high 

price per land area) from home gardens (Ban, 2004).  Especially large fruit trees such 

as mango, cashew, rambutan which produce seasonal high yields are one of the good 

sources of income for families in both rural and urban (Hein, 2007).  Some of world 

famous home garden systems that consist of very diverse plants provide year round 

income with all other benefits as a self sufficient system.  For instance, Quat (1995) 

found that home gardens with fruit trees are commonly found in the Mekong River 

Delta provinces and eastern South Vietnam.  Here wild woody species are replaced by 

fruit trees of high economic value.  Thus fruit gardens give higher productivity and 

economic value. 

Although home garden products always do not provide economic values 

directly, with number of uses, goods and services, all these plants indirectly contribute 

to household economy.  For instance, food crops which yield basic food as root crops, 

cereal, and all other type of vegetables, fruits, spices, fulfill household requirements 

without paying money to market (Vaheesan, 2000).  A garden with different layers of 

trees flower plants, and bushes providing habitats to birds, bees, butterflies set a 

natural environment to play for children. 

Home gardens with high plant diversity directly or indirectly give enormous 

economic value to the households.  Gilimani (2005) showed that home gardens are 

directly positively correlated with the household economy.  Interdisciplinary analysis 

of home gardens in Nicaragua (Mendez, 2001) found that all of the families accept the 

home garden’s role as a place to relax, socialize, and enjoy shade and where children 

could play safely.  All these indirectly contribute to households’ socio-income status.  

At present, urban and peri urban gardens worldwide, play an important role in 

household economy.  Urban gardens have evolved rapidly with increasing 

urbanization.  By 1996, the United Nations Development Programme (UNDP) 
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estimated that about one-third of urban families worldwide produce almost one-third 

of the vegetables, eggs, and meat consumed in cities.  Urban gardens are found 

wherever the minimum gardening requirements are satisfied: near houses, on high rise 

apartment balconies, along drains and roads and in temporarily vacant lots.  The 

poorest sectors of society are often the gardeners: recent refugees, migrants, elderly 

people and unemployed people.  The proximity of buyers provides a good incentive 

and can stabilize livelihoods (Mouget, 1994). 

UPA (urban and peri-urban agriculture) is estimated to involve 800 million 

urban residents worldwide in income-earning and/or food-producing activities.  The 

findings of national censuses, household surveys, and research projects suggest that up 

to two-thirds of urban and peri-urban households are involved in agriculture.  Much of 

the food produced is for own consumption, with occasional surpluses sold to local 

markets (FAO, 1999). 

Das (2005) with his plant inventory study, in Assam in India found that 

villagers plant trees mainly for household consumption and income.  In Bangladesh, 

trees are mainly planted by farmers to generate income and for the purpose of 

household consumption in the form of fruits, firewood, etc.  Enumerated tree species 

in the homegardens include those supplying food, cash, fuel wood, timber, shade, 

fencing an medicine, among which majority are indigenous and some might even be 

‘Cinderella’ tree species. 

The Food and Agriculture Organization of the United Nations (FAO) and the 

International Plant Genetic Resources Institute (IPGRI) are leading a new international 

initiative on biodiversity for food and nutrition under the umbrella of the Convention 

of Biological Diversity (1992).  The overall aim is to promote the sustainable use of 

biodiversity in programmes of contributing to food security and human nutrition, and 

to thereby raise awareness of the importance of this link for sustainable development 

(Toledo, 2006).  One way of increasing food and nutrition with biodiversity is home 

gardening program and it leads directly/indirectly to enhance household economy. 

 

2.3.4 Home gardens and plant diversity in Sri Lanka 

Sri Lanka is favored with plentiful biophysical resources and is marked by a 

strong belief in survival systems related to trees and forests.  A strong connection 
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between forest and survival has existed for countless years.  This link has been 

fragmented as a result of the movement away from the diverse forest ecosystems, and 

because of forest clearings, modernization, and the introduction of substitute for 

subsistence goods harvested in the forest (Perera, 1991).  However the evolution of 

home gardens reflects the way that people have made adjustments and adapted 

systems by utilizing limited resources and indigenous knowledge in relation to the 

functioning and management of forest ecosystems.  

The mosaic of home gardens covering Sri Lanka’s landscape is indigenous in 

the scene that home gardens have evolved from local resources in pace with the 

culture of local people.  There is no home garden composed of homogeneous plots of a 

single species; diversity and frequency are the outstanding features of Sri Lankan 

home gardens (Everett, 1993). 

Evolutionary process of home gardens of Sri Lanka explained 

(Wickramasinghe, 1995) how people made adjustment to create natural surroundings 

which they were used to live with forest resources and obtain every possible thing they 

need to survive naturally, safely, and easily.  Home garden becomes the unit which 

plays multifunctional role for survival of people with enormous bio/plant diversity and 

habitats to many other species in the area. 

In 1982 there were 367,428 hectares recorded as land under home gardens, 

which accounts for nearly 26 percent of the land in the small holding sector in Sri 

Lanka (Wickramasinghe, 1992).  This statistic indicates the land in the significance of 

home gardens in a country where agriculture is the mainstay of economy.  The number 

of holdings in the country is not uniform throughout the country.  The proportional 

distribution of home gardens is affected by land availability, population pressure, and 

distribution of other agricultural operation like plantation, agro-ecological conditions, 

indigenous knowledge, and culture.   

 

2.3.4.1 Types of home gardens in Sri Lanka 

Although the objectives of maintaining home gardens are more or less 

similar, specific variations can be observed due to climatic factors (rain fall), physical 

setting, and socio economic and demography throughout the country.  High proportion 

of home gardens is located in wet zone areas where per capita land holding is low .The 
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predominance of domestic agriculture is another factor that influences the extent of 

home gardens (Vaheesan, 2002).  Traditional survival systems of Sri Lanka operate on 

a family basis in small holdings consisting of three units: home gardens, paddy lands, 

and highlands.  These all contribute to the household maintenance but home gardens 

predominate.  In Sri Lanka, like elsewhere, the percentage of families using a home 

garden is highest in the areas with most rain - about 45 per cent in wet zone cities, 

with 30 per cent in intermediate zone cities and 20 percent in dry zone cities (Hein, 

2007). 

 

Kandyan home garden 

The most recognized diverse home garden system which is 

characteristic to central Sri Lanka is known as the Kandyan home garden.  Its 

importance directly relates to their diversity and distribution of landscape (Everett, 

1987).  This unique system has evolved on steep sloped terrains subjected to severe 

depletion of forest and land degradation.  At the beginning two widespread types of 

land use in the country included the chena (shifting agriculture) and paddy cultivation.  

Besides, forest resources were used to fulfill a multitude of needs.  In 1815, British 

administration led to clear many forest areas for plantations of coffee and tea.  This 

drastic change affects the lives of the indigenous people and their resources.  They lost 

their right to access their common and free multiple resources.  Ferguson (1903:  cited 

Wickramasingha, 1995) described this process very critically.  The local people were 

limited to expand their cultivations due to privatization of land they used to access.  

But the self reliance of local people made it possible to domesticate and conserve a 

wide range of species.  Contour method of farming (terraced paddy field) was used for 

farming activities.  Sloping lands adjoining the paddy tracts in which dwellings were 

located turned into gardens.  These home gardens consist of trees, shrubs, herbs, 

climbing vegetation and livestock, and contribute significantly to the survival of the 

dwellers.  Kandyan home gardens are an agroforestry system developed by local 

people to overcome environmental and socio-economic problems that occurred in their 

own mountain terrain because of deforestation, overuse, and degradation 

(Wickramasinghe, 1991).  
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Urban Home gardens 

Though Sri Lanka is not a highly urbanized country, parallel to the 

global condition rapid urbanization is a recent experience in the country.  The Census 

of Population and Housing of Sri Lanka (2001) shows that urban population has raised 

and the highest urban population of 54.7% is concentrated in the Colombo district.  

Reason for this is increasing employment opportunities from garment industries and 

many other exporting industries.  As a result of high population growth, urban poverty, 

poor health and housing facilities, waste disposal problems and environmental 

degradation are on the rise (IUCN Sri Lanka, 2008). 

Traditionally urban areas consist of very attractive home gardens since 

the past.  Mostly urban home gardens contained different fruits, ornamental and flower 

plants and some of common crops such as leafy vegetables, root crops, even other 

bush crops such as coffee.  They used all these crops that make attractive gardens and 

for home consumption.  Recently with government intervention urban dwellers pay 

much attention about well organized home gardening.  Department of Agriculture 

provides very intensive extension service with practical demonstration of research 

centre and extremely famous program on mass media.  Home gardens in the city are 

becoming increasingly important in providing good nutrition, food security and even 

income throughout the year (Hein, 2007).  

Under the government program launched in 2007, “Let us grow, and 

uplift the nation,” urban and rural home gardens were recognized as a means to 

achieve national goals.  They can enhance food security, reduce living costs and 

imports of food products, expand suitable new technologies, and maintain 

environmentally friendly-traditional agriculture methods.   

Department of Agriculture (Western Province) Sri Lanka launched the 

concept of Family Business Garden (FBG) through different practical terms in 2000 

with main focus of improving urban home gardens.  It is based on conservation of 

resources and aesthetic values in association with mental satisfaction.  The Hein, 2007 

concept has five major components including (1) family nutrition (2) technology 

adoption, (3)crop management,(4 )post-harvest technology and value-addition and, 

(5)landscaping and housekeeping.  This program contributed to development of 
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national policies for urban agriculture in order to enhance food security and 

environmental protection.  

Majority of urban dwellers have made great effort to achieve home 

gardening goal, especially unemployed housewives, pensioners, teachers, and even 

student who are interested in the field.  There is no reported plant diversity studies 

have been done in that urban/suburban areas and home gardens, even before or after 

the rapid urbanization period.  

 

Rural home gardens 

As of most tropical countries, typical multifunctional home gardens are 

very common in rural areas of Sri Lanka, though it is characterized by differences in 

climatic conditions.  Tropical rural home gardens are characterized by the deliberate 

management in close association with annual and perennial plants crops, and livestock 

within house compounds.  All these are managed by household labor.  Those are 

identified as an agroforestry system and found throughout the tropics with similar 

characteristics and specially the areas with high population densities.  Changes can be 

found due to environmental and socio cultural factors.  The high plant diversity is a 

major characteristic of the system which acts as potential micro sites for the 

conservation of biodiversity (Fernandes, 1986).  

Although the majority of urban home-gardening families in Sri Lanka 

grow plants for domestic needs, in semi-urban areas and villages some products 

(typically fruit like mangoes, avocadoes and rambutan) are deliberately grown for 

market, or are brought to market when in excess.  Productivity is affected not only by 

time and climate, but also by access to space, to water in times of drought, and to 

materials to fertilize the soil, whether purchased or home-made.  It is also strongly 

linked to how much gardeners can build on their knowledge in all aspects of gardening 

(Hein, 2007). 

 

2.4       The Concept of on farm conservation 

Having understood the importance of crop genetic resources and increasing 

threats to them, conservation programs have been created to preserve crop genetic 

resources for future generations.  There are two types of conservation, ex situ 
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conservation and in situ conservation.  Ex situ refers to the maintenance of genetic 

resources in gene banks, botanical gardens, and agricultural research stations-out of 

their natural habitats (Plucknett et al. 1987). 

In situ conservation focuses on maintaining genetic resources on-farm or 

natural habitats (Brush 1991; Maxtel et al.1997a).  Two types of in situ conservations 

are recognized.  First is the persistence of genetic resources in their natural habitats.  It 

includes areas where everyday practices of farmers maintain genetic diversity on their 

farms.  It is considered as a historic phenomenon, but now it is more common where 

farmers maintain local diverse crop varieties (landraces), even though modern, broadly 

adopted or higher yielding varieties are available (Brush, 2000).  Second type of in situ 

conservation is specific programs, projects to facilitate and promote the maintenance 

of crop diversity sponsored by various governmental or non governmental 

organizations.  All these conservation efforts must cope with continual social, 

technological, and biological changes while preserving the critical elements of crop 

evolution-genetic diversity, farmer knowledge, and selection and exchange of varieties.  

The science of in situ conservation of wild resources is more developed than cultivated 

species.  The recent research attention draws on the diversity within cultivated species, 

especially about landraces.  However in situ conservation of cultivated plants needs 

novel approaches, while in situ conservation of wild crop relatives can conserve in 

their natural habitats using the methods and theories already developed for that (Brush, 

1995; Harlan, 1995).  

A few reasons can be identified for encouraging in situ conservation of crop 

genetic resources (Brush, 2000).  Key elements of crop genetic resources cannot be 

captured and stored off-site.  Agroecosystems continue to generate new genetic 

resources.  A backup to gene bank collection is necessary.  Agroecosystems in centers 

of crop diversity, evolution provide natural laboratories for agricultural research.  The 

convention on biological diversity mandate in situ conservation. 

 

2.4.1 Home gardens for plant genetic conservation  

Among the novel approaches, traditional home gardens undoubtedly play an 

important role in in situ conservation of cultivated crops.  As the most diverse agro 

ecological system, through its evolutionary process, home gardens undergo the 
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systematic creation of variability and very wise selection on integrated view of social, 

ecological cultural and economical factors (Wickramasingha, 1995 Harris, 1989) 

making silent effort on in situ conservation of vast number of landraces.   

Engels (IPGRI, 2002) forwarded that in situ conservation of plant genetic 

resources in farming systems, home gardens can be regarded as microenvironments 

within the agro ecosystem that preserve the function and resilience of the larger 

ecosystem.  Home gardens as an ecosystem contain multiple levels of diversity, 

including cultural, genetic, and agronomic diversity.  They are valued for different 

reasons, for instance: one can distinguish an intrinsic value related to its aesthetic 

value, religious value, etc.; an ecosystem value, and a value in its contribution to 

livelihoods.  Closely related to these different types of value is the fact that genetic 

diversity managed by people has a close and direct linkage with the cultural diversity.  

Therefore, while purposefully conserving one aspect of diversity, it is impossible to 

avoid considering the others.  One important element of this genetic diversity–cultural 

complex is the indigenous knowledge that is entirely interwoven with these two 

components.  It is an integral and essential part of the genetic diversity, and 

consequently, the diversity can only be used as a genetic resource if both the 

biological and the information or knowledge components are available.  

The home garden system was fairly dynamic over time (Kehlenbeck, 2007) 

particularly, when urbanization and commercialization was possible.  To preserve the 

sustainability of homegardens and their suitability for in situ conservation of plant 

genetic resources, any promotion to intensify production in homegardens should 

consider the overall ecological functioning of the system in a landscape context.  

From a genetic and agronomic diversity point of view, it is often strong 

influence of human beings managing the gardens that leads to increased diversity.  

Home gardens are important centers of experimentation, plant introduction, and crop 

improvement as well as refuges for unique genetic diversity.  The diversity exists at 

the “ecosystem” level (i.e. the wider ecological environment within a geographic 

region in which individual garden exists), the species level and within species levels.  

It is especially the genetic diversity in the two last levels that is of interest for 

conservation efforts (IPGRI, 2002). 
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Home gardens are an important production system of food and other essential 

products, harboring unique and sometimes rare genetic diversity of our crop plants and 

some of their wild relatives.  In addition, as centers of experimentation, species 

domestication, crop improvement as well as of plant introduction and exchange, they 

deserve the highest possible attention in genetic resource conservation and use 

programmes (IPGRI, 2002). 

Home gardens provide a unique opportunity to explain and demonstrate the 

importance of genetic diversity for crop improvement, and evolution, as well as the 

relevance of linking conservation of agro-biodiversity with development.  Home 

gardens are an important agro-ecosystem that provides national programmes and 

IPGRI with unique opportunities to study conservation efforts in a holistic sense, in 

particular to develop complementary conservation strategies.  It is important to link 

conservation efforts in home gardens with national programmes and, thus, allow the 

necessary integration of the home garden system in the national research and extension 

system.  More targeted research support is needed to utilize the opportunities that 

home gardens offer to food security and agro-biodiversity conservation. 

There has very little institutional attention drawn  especially for on-farm 

conservation relevant to home garden in Sri Lanka, even in global agenda it is a topic 

of recent interest and past neglect.  There is substantial relevant information which has 

been collected for other reasons for example, by anthropological studies or during 

farming systems research about biological conservation (Wood, 1997).  But significant 

studies in plant diversity and their conservation efforts have not been reported. 

As plant diversity at  present is considered as an indicator for quality of life, it 

is wise to identify alternative systems of conservation even in farming in urban areas 

such as urban home gardens, with a view to recognize local varieties which is suit to 

environmental heterogeneity in urban gardens. 

 

2.5       Related research  

In the context of home garden, number of studies had been carried out covering 

many aspects such as food and nutrition supply, household economy, agroforestry 

system, and gender issues in maintenance and conservation plant inventory, urban 

domestic gardens, and contribution to biodiversity conservation out side the protected 
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area.  Faber (2002) studied, home gardens focusing on the production of yellow and 

dark-green leafy vegetables increase the serum retinol concentrations of 2–5 yr old 

children in South Africa and reported that the home-gardening program that was 

integrated with a primary health care activity, significantly improved the vitamin A 

status of 2–5 year old children in a rural village in South Africa.  Abdoellah (2006) 

suggested that commercialization in the agricultural sector has changed the structural 

patterns and functions of those homegardens.  Plant diversity in commercialized 

(intensively managed) homegardens has decreased owing to the use of monocultures.  

The change from subsistence towards commercial farming has been accompanied by 

decreased plant diversity, higher risks, higher external inputs, increased instability, and 

reduced social equitability.  Ban and Natalie (2004) examined the patterns of 

agrobiodiversity (cultivated plant diversity) and the role of planting material 

acquisition in home gardens of two traditional peasant communities in the Peruvian 

Amazon, they  identified and described the characteristics of households engaged in 

the active exchange of planting material and explored the relationship between 

planting material exchanges and home garden agro diversity.  Ceccolini (2002) studied 

how agroforestry is practiced to satisfy the local people's basic subsistence needs in 

the isolated Indian Ocean island of Soqotra, Republic of Yemen, south of the Arabian 

Peninsula, using homegardens of Soqotra island, Yemen.  Coomes (2004) studied the 

cultivated plant species diversity in home gardens of an Amazonian Peasant Village in 

Northeastern Peru and found that home garden diversity is related strongly to specific 

garden characteristics, household socioeconomic features, and access to planting 

material including seeds, cuttings, and suckers.  The role and implications of 

differential access to planting material in the development and maintenance of crop 

species diversity is signaled as an important theme for future study in economic 

botany. 

In order to assess the pool of cultivated species under different urbanization 

pressures, the diversity and distribution of horticultural flora were studied by Marco et 

al (2008), in 120 Mediterranean gardens belonging to three housing density types.  

The results showed a great richness and heterogeneity of this flora, and similarities in 

species composition between gardens of the same housing density types.  Inventorying 

areas adjoining gardens would be useful in identifying escaped garden plants and to 
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assess the associated risks for biological diversity.  The results also suggested a 

detailed analysis of the influence of social, economic, and regional factors on planting 

practices, in order to identify the drivers of these original floral patterns. 

The cultural, ecological, and commercial forces that influence Vietnamese 

home gardens are explored by Trinh (2002) in the 3-year International Plant Genetic 

Resources Institute (IPGRI) study.  Home gardens located in four different ecosystems 

within Vietnam were surveyed to determine species composition, area, structure, 

commercialization, household socio-economic status, and gender division in decision-

making.  Four key species were chosen for in depth ethno botanical and genetic 

diversity studies; preliminary results from participatory appraisal workshops are 

reported including farmer varietal preferences, descriptors, and a seasonal calendar.  

Cultural importance of home gardens and their species in Vietnam is also discussed.  

The study showed that richness and stability of home gardens make them important 

sites for in situ conservation within ecozones, and great scope exists for the utilization 

of this information to improve nutritional and income-generating development projects. 

Das and Das (2005) conducting inventorying plant biodiversity in 

homegardens, a case study in Barak Valley, Assam, North East India, stated that the 

homegardens of the study area like other tropical homegardens were found to be food-

producing subsistence farming systems.  The high diversity and complexity in the 

structure of homegardens fulfill a range of social, economic, and ecological functions.  

The technique of management and high diversity of home gardens reflect the wisdom 

of traditional culture and ecological knowledge that have evolved over the years.  

‘Conservation through use’ approach in homegardens is an element of a 

complementary conservation strategy.  There is an urgent need to strengthen and 

document such traditional systems of natural resource management for economic 

viability, ecological sustainability, and social acceptability. 

Smith et al., (2005) Study on urban domestic gardens: composition and 

richness of the vascular plant flora and implications for native biodiversity showed 

that entire garden flora contained 1166 species of which 30% were native and 70% 

alien.  Across gardens, alien showed lower occupancy than natives, comprising 79% 

of the species recorded only once.  The garden flora contained 146 plant families, 

which include 72% of the native, naturalized, or recurrent casual families recorded in 
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the wild in Britain and Ireland.  The plants found in domestic gardens have closer 

affinities with the uncultivated flora than is often perceived and their role for wildlife 

in gardens deserves reassessment.  The behavior of garden owners is likely to be a 

much stronger factor than garden size in determining floral richness. 

The home garden, agroforestry systems, developed and nurtured by farmers 

through generations of innovation and experiment, are often cited as the essence of 

sustainability, yet have been long neglected by the scientific community.  Today, 

however, these age-old systems are receiving increasing attention owing to their 

perceived potential to mitigate environmental problems such as loss of biodiversity 

and rising levels of atmospheric Co2, while providing significant economic gains, as 

well as food and nutritional security to their owners.  However it is clear that very 

little research attention has been gained by home gardens in urban and peri urban areas 

in terms of plant diversity and its role.  Especially in Sri Lanka, although there has 

been increasing movement on urban home gardens, no recorded scientific studies 

carried out on plant diversity aspects in these gardens.  It is necessary to understand 

and document and promote the diversity of plants (even outside the protected areas) 

especially in urban home gardens, since it is recognized as an innovative approach in 

fulfilling family requirements with eco-friendly way by the government. 

 

2.6       Chapter Conclusion 

This chapter reviewed most relevant few aspects of present study.  First major 

area covered importance of biodiversity and related aspects in recent global agenda.  

Chapter identified the enormous values of plant diversity and its contribution in every 

ecosystem, especially within the range of rapid dynamic urban ecosystem and home 

gardens.  It ended up with touching the values of home gardens in the concept of in 

situ conservation of plants as it gains significant attention of biodiversity and 

conservation field in current world.  

A range of studies have been reviewed under the major areas of the topic of the 

study.  Home gardens and plant diversity has been subjected to number of researches 

with its different aspects.  Rural home gardens in different countries has gained major 

research attention in plant inventory studies and ethno botanical studies (Das, 2005   

Wezel, 2002 Trinh, 2003 Gautam, 2006).  The socioeconomic and cultural influence in 
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home garden diversity home gardens related to food and nutrition supply, household 

economy, agroforestry system, and gender issues in maintenance and conservation 

plant diversity was the frequent issues in those studies have been concentrated on. 

Filling the essential gap in research with the domain of urban home garden, 

most recent attention have drawn by the number of researchers in different countries: 

Socioeconomics drive urban plant diversity by Hope et al (2003);Composition and 

richness of the vascular plant flora and implications for native biodiversity in Urban 

domestic garden by Smith et al (2005);  the diversity and distribution of horticultural 

flora under different urbanization pressures by Marco et al (2008) and few of other 

relevant studies were reviewed under the chapter . It helps to recognize that very little 

attention has left in the area of urban home gardens and its plants diversity and roles of 

it, even though urban agriculture is gained very significant recent attention in 

development strategies in moving towards sustainable cities.  

Studies on various aspects on rural home gardens are continuously done 

through out the past in Sri Lanka.  Trend is continuously increasing to enhance the 

potential of urban area after the disaster tsunami.  There are number of government 

programs in Sri Lanka, which was implement to enhance urban home gardens with a 

view to achieve sustainable livelihoods.  Continuous awareness programs are going on.  

But studies on the plant diversity and its maintenance in urban home gardens and role 

of it to house holds were gained very little attention even in terms of understanding 

and monitoring of the regular program activities.  This is the research gap which 

identified clearly to address with the present study.   

Chapter identified the household factors integrated with many other external 

factors influenced in plant diversity in home gardens.  However home garden is an 

adjacent surrounding for household it always consist of numerous plant varieties 

which is useful or valuable in household perspectives.  Some of these plants contribute 

to household economy directly giving economic benefit, mostly household may 

deliberately maintain such plants and number of other benefit comes from plants and 

trees even though difficult to put direct monetary value on them; lawns are beautiful 

and make pleasant and natural environment than just concrete floor, contributing to 

avoid soil erosion under heavy rain conserving soil fertility and moisture and 

enhancing natural function in the soil (ecosystem services through energy cycles). 
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These plants function somehow indirectly contribute to household economy and other 

intangible kind of values enhancing quality of life. 

Most of the important plants those regularly maintain in the garden undergo the 

in situ conservation process giving benefit of valuable gene conservation though 

growers selection.  Chapter just touches this concept as it inherently contributes to 

conservation especially in rural home gardens which mostly similar to Agroforestry 

system, though it is not the main objective of the present study.  All these factors 

finally contribute to the quality of life.  Chapter described that plant diversity alone an 

indicator to the quality of life in present world.  

So this chapter concludes giving very positive notion on plant biodiversity and 

the role of home gardens to use, maintain, and conserve plant diversity even in urban 

area.  Identifying factors closely contributes to maintain appropriate plant diversity in 

a local gardens and limitations to it, helps to promote those driving forces and to 

reduce destructive use of these small natural reserves.  Home gardening is not a very 

innovative approach to Sri Lanka.  But studying, identifying, recording, analyzing the 

plant diversity in this small unit of home gardens will be useful to know the urban/ 

suburban diversity as same as rural home gardens.  It will be a light for further studies 

in understanding the trend of plant diversity, promoting relevant factors, and 

comparing with other areas in world.  
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CHAPTER III 

RESEARCH METHODOLOGY 

 

 
 The chapter explains the research methodology of the study.  The study uses a 

combination of quantitative and qualitative research methods for data collection. 

Quantitative method consists with household survey and plant inventory study of 

home gardens.  The qualitative method includes in-depth interviews which use to 

collect additional information about the trend and status of home gardens in the area in 

the past and present.  Then chapter gives the details about study sites, research 

procedure, sampling procedure and sample size, data collection and data analysis.  

  

3.1       Study site 

Field study on plant diversity in suburban home gardens and its contribution to 

household economy was carried out in Sri Lanka, Thimbirigaskatuwa suburban area, 

which margined the city Negombo by the eastern side.  Negombo is a coastal town 

approximately 45 km north of Colombo, commercial capital in Sri Lanka.  Negombo 

is located in western province of the country and Sri Lanka's major international 

airport is approximately 9 km out-side of Negombo (See map of the study site in 

figure 1.1). 

The study area, Thimbirigaskatuwa suburban area (7° 25′ N and 79° 75′ E), 

belongs to Katana Division in Gampaha District, western province, wet zone in Sri 

Lanka.  The region shares its borders with Dalupotha in the north; Negombo in the 

west; Mahahunupitiya in the south and Katana in the east.  Area covers 2.5 Km2.  As 

study area, Thimbirigaskatuwa, belongs to low country (0-300msl) wet zone, the area 

experiences warm, humid climate and plenty of rainfall with more than 2000mm mean 

annual rainfall, during the southwest monsoon season (May to September).  Therefore 

home gardening is most familiar routine activity in majority of households in the area. 
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3.2      Research Procedure 

Table 3.1   Research Procedure 
          PROCEDURE 

 
            METHODOLOGY 

 
                  OUTCOME 

 
Problem justification 
 (1) Secondary data review 

 

Understand  the necessity 
of studying plant diversity  
 

Research focusing 
 

(2) Theoretical review Area of interest in  urban 
home gardens and plant 
diversity 
 

Research design 
 

(3) Literature review on concept 
of plant diversity and economic 
uses and values  of plants 

Formulating the research 
question, objectives and 
testable hypotheses 
 

Research site selection (4) Primary and secondary data 
revising  

Selecting a suburban area 
near Negombo, Sri Lanka 
 

Data collection 
 

(5) Plant inventory study 
 
(6) Household survey 
 
 
(7) In depth interview 

-Plant diversity in sampled 
households 
-Socio economic situation 
and factors relevant to home 
gardening 
-Present policies, plans and 
government intervention,  
-Historical review on 
changes in home gardening 
in the area. 
 

Data analysis 
 

(8) Use of descriptive statistics; 
percentage, mean, mode, range 
and sum  
 
 
 
(9) Multiple regression with, 
stepwise analysis using SPSS  

-Contribution of suburban 
home garden plant diversity 
to household economy 
-Most frequent/least 
available plant varieties 
-Factors which highly 
contribute to different types 
of plant diversity   
 

Finding interpretation 
 

10) Use of results of the data 
analysis to interpret the finding 

-Describe the different plant 
diversities and its 
contribution to household 
economy among 
suburban home gardens 
-Interpret the observed 
factors which affect in 
different plant diversities  in 
home gardens 
-Review and interpret the 
information on historical 
profile with present status of 
suburban home gardens.  



Fac.of Grad.Studies,Mahdol Univ.                                          M.Sc.(Natural Resource Management) / 51 

3.3       Sample size and sampling procedure 

Table 3.2 Determining minimum returned sample size for a given population size for  

                 continuous and categorical data (Bartlett et al., 2001) 
Sample size 
 
Continuous data 
(margin of error=.03) 

Categorical data 
(margin of error=.05) 
 

Population 
size 

alpha=.10 
t=1.65 

alpha=.05 
t=1.96 

alpha=.01 
t=2.58 

p=.50 
t=1.65 

p=.50 
t=1.96 

p=.50 
t=2.58 

100 46 55 68 74 80 87 
 

200 59 75 102 116 132 154 
 

300 65 85 123 143 169 207 
 

400 69 92 137 162 196 250 
 

500 72 96 147 176 218 286 
 

600 73 100 155 187 235 316 
 

700 75 102 161 196 249 341 
 

800 76 104 166 203 260 263 
 

900 76 105 170 209 270 382 
 

1000 77 106 173 213 278 399 
 

1500 79 110 183 230 306 461 
 

2000 83 112 189 239 323 499 
 

4000 83 119 198 254 351 570 
 

6000 83 119 209 259 362 598 
 

8000 83 119 209 267 367 613 
 

10000 83 119 209 264 370 623 
 

NOTE: The margins of error used in the table were .03 for continuous data and .05 for 
categorical data. Researchers may use this table if the margin of error shown is appropriate 
for their study; however, the appropriate sample size must be calculated if these error rates 
are not appropriate.  Table developed by Bartlett, Kotrlik, & Higgins. 

 
 

3.3.1 Sample size 

The unit of analysis of this study is households for socio economic study and 

household home gardens for plant inventory study .The study aims to interview 
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household heads, who are the major decision makers in selecting plants to grow in 

their home gardens.  The total number of household in the area is 1160.  The sample 

size is determined by the method of sampling proposed by Bartlett (2001). 

Population size in study area=1160 households 

Sample size (margin of error is 0.03 and alpha level 0.05) =106 households. 

 

3.3.2 Sampling procedure 

Simple random sampling method was used to select the unbiased sample for 

the study.  Random number tables were used with the household list provided by 

village head man/village officer (Grama Niladhari), as a source of census and statistics 

to identify the random sample of population. 

 

3.4       Data collection  

3.4.1 Identify internal and external household factors which correlate 

         with plant diversity in sub urban home gardens (Objective 1) 

(i) Household survey and plant inventory study 

As the objectives of the study was to study plant diversity and factors related to  

plant diversity of sub urban home gardens, “ household home garden” is the unit of 

study of plant diversity and “household” is the unit of household survey to identify 

related internal and external household factors.  Total plant diversity of home gardens 

was identified mainly with “plant inventory study” in the sampled households. 

Plant inventory form was prepared according to the former plant inventory 

studies reviewed in literature review and included the formats to obtain all the 

important relevant data needed to use in achieving objectives of the study.  Initially 

plants were identified by the local names.  Subsequently botanical names were 

included with the help of botanists and other secondary information available.  Plant 

inventory forms in this study included names of the plants, plant types, their uses, 

source of planting materials, cultivation methods(ground bed/pots/hydroponics/others), 

 persons who made choices of the plants to the garden.  To fill the inventory forms, the 

persons who mostly involved in home garden activities were selected as respondents. 

To identify the internal and external factors correlate with different types of 

plants and total plant diversity, household survey was conducted with prepared 



Fac.of Grad.Studies,Mahdol Univ.                                          M.Sc.(Natural Resource Management) / 53 

questionnaires.  According to the literature review, most familiar internal and external 

factors which contribute to plant diversity in home gardens in urban areas were 

identified.  They were categorized as follows: 

 

Variable types 

Dependent variables:                  unit of measurement         scale of measurement 

1) Total plant diversity                number of plant species           (interval scale) 

2)  Food plants diversity              number of plant species           (interval scale) 

3) Medicinal plants diversity       number of plant species           (interval scale)         

4) Ornamental plant diversity      number of plant species           (interval scale) 

5) Commercial plant diversity     number of plant species           (interval scale) 

 

Independent variables 

Internal factors 

      1) Gender of household                             Female/male               (nominal scale)                                    

2) Age of household head                          years                           (interval scale) 

3) Education of household                         years                           (interval scale) 

4) Employment of household head            yes/no                         (nominal scale) 

5) Time spent in gardening                        hours                          (interval scale)                                    

6) Land extent of home garden                  m2                               (interval scale)                                    

7) Income of household                             Sri Lankan Rupees      interval scale) 

8) Expenses of household                          Sri Lankan Rupees     (interval scale) 

9) Settlement period                                  years                            (interval scale) 

10) Special techniques in gardening          yes/no                         (nominal scale) 

11) Conservation practices                        yes/no                          (nominal scale) 

12) Sharing planting material                    yes/no                          (nominal scale) 
 
External factors 

1) Government intervention                       yes/no                         (nominal scale)                                   

2) Extension service                                   yes/no                         (nominal scale) 

3) Access to information                            yes/no                         (nominal scale) 

4) Access to market                                   distance                        (interval scale) 

5) Access to planting material                   distance                        (interval scale) 
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Household survey questionnaire aimed to obtain household socio economic 

factors directly correlate with home gardens and its plant diversity with different types 

of plants.  Generally it covered the socio economic data of households including 

household members, relationships, gender, age, education level, employment status, 

position in the community, involvement in gardening, monthly income, monthly 

expenses, loans, and detailed investigation about gardening including garden areas and 

reasons for gardening, types of crops, their uses, conservation of planting materials, 

household decision making for selecting plants, special techniques used in gardening, 

market access, sources of awareness, problems in gardening, etc.  Final part of the 

questionnaire was designed to get information about external factors which influenced 

home gardening.  

 
(ii)In depth interview 

Department of Agriculture of Sri Lanka has been considerably contributing to 

enhance the economically viable, environmentally friendly urban and suburban home 

gardens throughout the country.  It was useful to identify contribution of agriculture 

extension service through household survey and paralleled view from agriculture 

extension officers who work in the field level to expand this process with technical 

guidance.  Therefore in-depth interviews with authorized officers in the area and elder 

persons who live for long years in the area were conducted.  It helped to clearly 

understand the history of process and changes in home gardens and plant diversity 

through the past. 

In depth interviews were held with 1) agricultural field extension officers and, 

2) elder persons who actively involved in home gardening and who knew the changes 

in the process over the past.  It generated qualitative information to fulfill the gaps of 

understanding of trend of home gardening. 

In depth interview (1) covers the present agricultural trend in urban area, 

government policies in the field of area, objectives of present activities, people 

contribution on the activities, limitation in activities and future expectation in the 

Department which directly aims to urban agriculture/home gardening. 

In depth interview (2) covers the past trend in home gardening and plants 

frequently used in home gardening, where and when the major changes occurred r in 
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the home gardening in the area, present activities in home gardens and conservation 

attitudes and exchange of genetic materials among rural and urban growers. 

Results from interviews complemented with quantitative study for better 

understanding the situation with the issues of in situ conservation of plant diversity in 

home gardens and the role of owners of home gardens who maintain this diversity  

in the area.   

 

3.4.2 Understand the contribution of plant diversity in home gardens to  

 household economy in selected suburban area (Objective 2) 

Plant inventory form included the details about each cultivated plants.  There 

were plants used by households such as fruits, vegetables, and medicines.  Others were 

with commercial values.  All these plants were recorded with the amount that 

households used and sold and value in monetary terms.  Food, medicinal plants had 

some used (consumption) value while commercial plants provided sold value.  The 

prices of products were considered according to the retail prices in the market at that 

moment.  These values were provided by respondents and family members. 

Majority of ornamental plants and some medicinal plants, trees and lawns had 

indirect values which could not put money value according to the market prices.  In 

the study those plants values were not considered due to its complexity within limited 

time.  Declared household monthly income and monthly expenses were also recorded 

in household survey.  

 

3.4.2.1 Use of market plant fresh products 

The list of market fresh plant products such as vegetables and fruits and 

their values was collected in each household with household survey to compare with 

the value of home garden fresh products used by households.  Though it did not 

directly come with objectives it helped to identify relationship between the household 

dependency on market fresh products and food and medicinal plant products in home 

gardens.   
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3.5  Data analysis 

 General plant diversity was expressed using both descriptive statistics such as 

total number of species, mean, range, maximum, minimum and diversity indices 

including Sampson and Shannon indices and hills diversity numbers. 

 

3.5.1 Objective 1 

Data analysis was done using multiple regressions with SPSS.  Multiple factors 

were independent variables which correlated with total plant diversity, food plant 

diversity, ornamental plant diversity, medicinal plant diversity, and commercial plant 

diversity.  Predictions were done for special relationships which were most important 

to test.  

 

3.5.1.1 Basic models for objective one 

(i) Model one (Total Plant Diversity-TPD) 

 TPD = a + b1 Edu −b2 Emp + b3 Lan  +b4 Hhe  + b5 Set  +b6 Con + b7 

   Gov + b8 Aci  − b9 Acm  +b10 Apm  +  e 

 Where; 

          TPD = total plant diversity (number of species) 

               a = constant or intercept 

               e = residual, defined as the difference between the observed and expected                 

                    value of dependent variable  

               b1- b10=  regression coefficients for each independent variables 

 The model was set up to test the hypothesized relationship between total plant 

diversity and education level of the person involved in gardening, employment, land 

extent to grow, household expenses, settlement period, conservation practices, 

government intervention, access to information, access to market, and access to 

planting material.  

(ii)Model two (Food Plant Diversity-FPD) 

 FPD = a + b1 Age − b2 Gen  + b3 Tim  −b4 Hhe  + +b5 Spt  + b6 Shp  +  

                       B7 Ext + b8 Aci − b9 Acm  + b10 Apm   + e 

            Where; 

          FPD = Food plant diversity (number of species) 
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               a = constant or intercept 

               e = residual, defined as the difference between the observed and expected 

                    value of dependent variable  

               b1- b10 =  regression coefficients for each independent variables 

The model explained that food plant diversity was hypothetically influenced by  

gender and age of the person involved in gardening, employment, time spent in 

gardening, household expenses, special techniques, sharing planting material, 

extension service, access to information, access to market, and access to planting 

material. 

 

(iii) Model Three (Ornamental Plant Diversity-OPD) 

  OPD = a − b1 Gen − b2 Age + b3 Hhi + b4 Spt  + b5 Shp  + e 

 Where; 

          OPD = Ornamental plant diversity (number of species) 

                a = constant or intercept 

                e = residual, defined as the difference between the observed and expected                 

                      value of dependent variable  

                  b1- b5 = regression coefficients for each independent variables 

The model explained that ornamental plant diversity hypothetically relate with 

gender age and household income, special techniques and sharing planting material.  

 

   (iv)Model four (Medicinal Plant Diversity-MPD) 

  MPD = a + b1 Age+ b2 Edu  + b3 Set  + b4 Apm +  e 

      Where; 

       MPD = Medicinal plant diversity (number of species) 

                 a = constant or intercept 

                 e = residual, defined as the difference between the observed and expected                 

                    value of dependent variable  

                  b1- b4 =  regression coefficients for each independent variables 

The model explained that medicinal plant diversity hypothetically depended on 

age of the person who is gardening, education, employment, and period of settlement 
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Table 3.3 External and internal variables and expected relationships with five 

                 dependent variables  
Expected relationship 

 
Variables 
 
 
 1) Internal 

Unit of 
measurement 

Total 
plants 

Food 
plants 

Medicinal 
plants 

Ornamental 
plants 

Commercial 
plants 

Age (Age)                years                 +                +                                           − 

Gender(Gen)           male    = 1                            −                                           −       

                                Female= 0                                                                                  

Education (Edu)      years                  +                                    + 

Time spent (Tim)   hours/wk                              +                                                                       + 

Employment           yes = 1               −                                                                                        −                                             

(Emp)                     no  = 0 

Land area (Lan)     m2                                  +                +                                                                      + 

Household income Rs                                                                                     + 

(Hhi) 

Household expenses  Rs                   + 

(Hhe) 

Settlement period (Set) years            +                                    + 

Special techniques   yes = 1                                +                                         + 

(Spt)                         no  = 0 

Conservation           yes = 1               +            

practices(Con)         no  = 0 

Sharing plant           yes = 1                                +                                         + 

material(Shp)          no  = 0 

 

2) External 

Government            yes  = 1              + 

intervention (Gov)  no   = 0 

Extension service   yes  = 1                                +                                                                   +       

(Ext)                       no   = 0                                                                                                          

Access to              good = 1               +               + 

information (Aci) low   = 0                                      

Access to market  easy  = 1               −               − 

(Acm) 

Access to planting   good  = 1           +               +                  + 

material (Apm)        low    = 0 

___________________________________________________________________________________ 
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 (v)  Model Five (Commercial Plant Diversity-CPD) 

  CPD = a + b1 Tim  − b2 Emp +b3 Lan  − b4 Hhi + B5 Ext + e 

 Where; 

          CPD = Commercial plant diversity (number of species) 

              a = constant or intercept 

                e = residual, defined as the difference between the observed and expected                 

                    value of dependent variable  

                  b1- b5 =  regression coefficients for each independent variables 

      Commercial plant diversity hypothetically changed with the time spent in 

gardening, employment of   the person who involved in, land area, household income, 

and extension services. 

   3.5.1.2 Expected relationships between independent variables and 

     dependent variables 

 1) Age 

 Age was hypothesized to mainly influence on food, medicinal, 

ornamental plant diversity.  Useful plants to household such as food, medicines were 

always preferred by people who were getting matured.  Although elderly people loved 

to have ornamental plants for religious activities the trend and attitudes on growing 

ornamental plants were likely to decrease with the age of respondents.  Youth are 

worked usually with ornamental types of plants as a hobby.  Simultaneously 

ornamentals were kind of income generation crops for households.   

  2) Gender 

  It was expected that females are mostly responsible for home gardening 

for food security and all other type of plant growing.  Males frequently liked 

commercial type of plants and tree growing than females.  

   3) Education 

  Education was expected to affect useful and beneficial type of 

gardening which includes food, medicinal, commercial, and total plant diversity.  Most 

educated people got involved involves even in rare plant collection.  But ornamental 

plants had less influence by this factor. 
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   4) Employment 

   Employed people, though they like to involve in gardening, have very 

less opportunity on that.  Retired and unemployed people thus were expected to 

usually work on food, medicine, commercial, spiritual, and total plant diversity. 

   5) Time  

  Time spent for gardening was also important in maintaining plant 

diversity in home gardens.  But time spent was valued much in economic terms in 

commercial plant growing.  Growing plants for home consumption completely 

differed from growing commercial plants since all market products need to meet 

consumer demand or acceptable qualities in the market.  So this factor was expected to 

be more significant in commercial plants than other types.      

  6) Land extent 

  Normal cultivation techniques needed land essentially.  So it was 

hypothesized to correlate with every type of plants.  Here the study mainly considered 

land extent in relationship with total, food, and commercial plant diversity. 

   7) Household income  

  Income level was expected to affect ornamental plant diversity as it 

made beauty of surrounding and also for total plant diversity.  Food plants would be 

increased with safe food concept.  But medicinal and commercial plants were expected 

not to be much influenced by this factor.  

   8) Household expenses 

  Household expenses were expected to positively correlate with income.  

But with high living cost, people may try to grow more food plants and some 

commercial plants than other plant types. 

   9) Special techniques 

  Special techniques were identified as innovative methods for raising 

plants in order to use space, sunlight, water, and media efficiently with locally 

available materials.Different types of vertical farming techniques (air-scapes), rooftop 

gardening (roof- scapes), cultivation towers, and hydroponics systems were examples.  

These techniques were low input accessible methods, and were expected to be often 

followed by creative gardeners.               
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   10) Conservation practices 

  People usually follow different techniques to conserve planting 

materials, such as processing seeds or planting materials for continuous use in their 

own gardens.  In this practice they mainly used easily available local varieties or 

shared planting materials instead of buying new improved varieties which consumed 

more inputs and gave higher yield.  This characteristic tended to conserve planting 

materials hoped to be increase plant diversity.  

   11) Sharing of planting materials  

 Sharing planting materials among neighbors, relatives, and friends was 

popular habit among Sri Lankans.  It helped to spread planting materials among 

households and increased the number of plants.  Sharing of some rare plants would 

help greatly to conserve those plants.  

  12) Settlement period 

  Settlement period was expected to affect all types of plant diversity.  In 

the study, main consideration was given to cultivated plant.  But even in short period, 

ornamental plant diversity may seem to be higher than others. 

   13) Government intervention 

  Government intervention was hypothesized to mainly affect food and 

commercial plants as well as medicinal plants as government tried to promote 

indigenous medicine and reduce imports.  Ornamental plants were expected not to be 

much influenced by this factor. 

   14) Extension service  

  Extension service was also expected to have in influence as same as 

government intervention.  Extension service was mainly for food and commercial 

types to develop food security and income status and quality of life of people in the 

country.  Ornamental plants were expected to have very less influence by this factor.  

  15) Access to information 

  Access to information expected to be correlated with food, medicinal 

and all types of plants.  People who follow the media programs and other awareness 

programs on home gardening tended to raise more plants in their home gardens.  Most 

of housewives got involved in gardening with the information obtained from the 

model gardens and step by step demonstrations broadcasted on televisions.   
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   16) Access to market 

  Access to market is expected to be inversely correlated with plant 

diversity. Although people wanted to grow plants, they tried to buy everything when 

market was too close and purchasing power was high. Therefore it was expected that 

easy access to market may affect negatively for food, commercial, medicinal and total 

plants but not ornamental plants.  However some times it might increase ornamental 

plants in the household if access to ornamental plant was easy. 

   17) Access to planting material  

  It was observed that if nurseries were in the region, registered in 

Agriculture Department (DOA) with the assurance of high quality planting materials, 

people always tried to buy and grew such plants.  It included every type of plants.  

Even though they were not registered under the DOA, when people understood once 

those sellers were selling planting materials with good quality, they tried to use those 

planting materials.       

 

3.5.2 Home garden contribution to households 

Mean annual value and total value of consumption (use) for food and 

medicinal plants in home gardens were calculated using values provided by 

respondents for each used home garden plant products.  The value of home garden 

sold products was also calculated using the collected values for commercial plants.  

The values were analyzed with the mean, the range, minimum, and maximum 

calculations for home garden contribution for consumption and selling.  The value of 

all home garden products (consumption and selling) was computed to take as a ratio of 

declared household incomes and expenses.  The consumed home garden products were 

not the direct income to the households, but that fraction also contributed to household 

use.  So that both used and sold home garden products were considered as the part of 

income to households to compare with the total declared income and expenses.  It 

helped to get the percentage contribution of home gardens to household income and 

expenses separately.  The range of contribution among sampled household was also 

computed.   
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3.5.2.1 Contribution of home garden fresh products  

Total fresh products used by households were sum of market fresh 

products and home garden fresh products.  Total value of fresh products (TFV) can 

be calculated using the value of total annual market fresh products (TVmf) and value 

of total home garden fresh products (TVhgf).  Ratio of these two types of fresh 

products and percentage contribution of each fraction were calculated using above 

values.  Range of contribution and minimum maximum values of contribution across 

the home gardens were also calculated.   

TFV = TVmf + TVhgf 

It was possible to understand market involvement of households in 

terms of fresh products, and to know the types of market they used and the effect of 

access to market to suburban home garden plant diversity.  
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CHAPTER IV 

RESULTS AND DISCUSSION 

 

 
 This chapter explains the results of the research study.  It includes socio-

economic status of the study site, general plant diversity in the area and changes in 

home gardens, plant diversity in suburban home gardens relevant to the research area, 

factors affecting the suburban home gardens plant diversity, and the contribution of 

suburban home gardens to household economy. 

 

4.1       Results 

4.1.1 The socio economic status of study site 

Among 25 administrative districts in Sri Lanka, Gampaha is the second highest 

populated district, belonging to the Western Province.  Katana, the highest populated 

division among 13 divisional secretariats in Gampaha District covers 107.6 km2 with 

79 Grama Niladari divisions (administrative divisions) and one town council.  

Thimbirigaskatuwa is the 71st division which demonstrates suburban characteristics. 

According to government census estimates that 91% of the district population 

are Sinhalese people, 3.8% are Muslims, 3.6% are Tamils, and 0.7% are Malay.  But 

in the study area, 99.5% are Sinhalese and the remainders are Muslims.  Population 

density in the area is 2,131/km2.  As of September 2008, the total population in the 

study site was 5,042 people living in 1,160 households.  The area covers the 2.5 km2. 

A recent survey conducted on household income and expenditure (Department 

of Census and Statistics, 2006/2007) showed that mean monthly income and 

expenditure of households of the area were 29,038 and 29,145 Rupees, respectively.  

Reported per capita monthly income is 7,065 Rupees. 

The district census and statistics department (2006) reported that land use 

allocation in the district as 57% for home gardens, 19% for plantations, 12% for paddy 

field, and remaining areas for buildings, public facilities, water resources and other 

uses.  Per capita land use is 0.047 ha.  Study site shows a different land use pattern, 
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including over 55% for homegardens, and 45% for public building and other facilities, 

water reservoirs, infrastructure, and other uses. 

During last decade, area has rapidly been transformed to dense settlements 

with population increases as it is adjacent to main city of Negombo.  The area is closer 

to many institutes, industries, factories and consists of all the main facilities, including 

both government and international schools, but still maintains a pleasant environment.  

The majority of residents in the area have medium to high income. 

Food crops, spices and some plantation crops occupied considerable area of 

land in home gardens and even public and private services places.  Major seasonal 

crops in the area are manioc, brinjal, sweet potato, banana, bitter gourd, okra, other 

root crops, and leafy vegetables.  Permanent and semi permanent crops include 

coconut, banana, mango, pineapple, rambutan, papaw, and other fruits.  Coffee and 

pepper and cinnamon are the major export agricultural crops in the area.  Home 

gardens have been developed over the years with closest attention of households and 

dramatic changes appeared with “the golden harvest festival” which was conducted in 

2008 throughout the country with government sponsorship. 

 

4.1.2 General plant diversity in the area and changes in home gardens   
At the beginning of the 19th century, more than 80 percent of the area was 

covered with cinnamon cultivation which was maintained under the colonial 

government.  During the 1940s with the light of independence back to the country, 

land ownership changed to local Sinhalese.  Land was fragmented and sold among 

locals.  Cinnamon cultivation was started to decline and coconut was introduced as an 

immediate useful crop to households.  Cinnamon in the area was very famous as a 

high quality product, especially due to soil and climatic conditions in the area.  

Although major declines followed independence, cinnamon still plays a major role in 

the export sector at the country level. 

After 1948, a majority of people in the area were involved in growing lowland 

vegetable crops and sent products to wholesale market.  Crops including okra, raddish, 

luffa, snake gourd, Malabar spinach, brinjal, banana, manioc, capsicum spp., betel, 

drumstick, and sweet potatoes were grown in the area.  In 1950, there were relatively 

few households (<15) in the area.  Home gardens were mostly consisted with plants 
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needed for household daily requirements.  A few permanent trees including mango, 

cashew nut, jack, coconut, arecanut, breadfruit, coffee, pepper, and cinnamon were 

among home garden trees.  Flowering plants got a prominent place in home gardens 

which used for religious activities.  Leafy vegetables and some other seasonal crops 

were grown in home gardens and excess production was sold.  Medicinal plants such 

as ginger, turmeric, curry leaves, lime, and asparagus were usually grown in home 

gardens.  At the beginning of the 1970s, home gardening and growing of all available 

lands for self sufficiency was one of the priority issues of the government.  The 

majority of Sri Lankans possessed home gardens which were good source of food and 

nutrients.    

During the last 3 decades (1977-2005) this trend has changed dramatically.  

With the introduction of a more open national economic policy, local systems were 

altered rapidly.  Home gardens also changed in their appearance and responsibility 

especially areas closer to cities.  Home gardens became modernized beautiful 

landscape filled with introduced ornamental plants rather than locally adopted useful 

plants.  Some of these plants provided economic benefits to the household as the 

market for such plant was increased.  Those ornamental plants consumed much more 

inputs for maintenance of their ornamental nature.  This created a kind of imbalance in 

the local equilibrium, consuming high amount of inputs.  

However under the present government policy, the trend is to improve home 

gardens to achieve self sufficiency in foods and other useful products.  Thus home 

gardens have been playing a prominent role in providing food and other benefits to 

households and surroundings in this suburban area.  

 

4.1.3 Agriculture extension services in the area 

Divisional Agrarian Service Office is situated in proximity to the 

suburban area.  They have launched number of awareness program throughout the 

urban/suburban areas under the program of “let’s grow and uplift the nation” during 

2008.  Western Province Agriculture field officers and all relevant sectors got together 

for making awareness among urban/suburban people about home gardening, through 

the concept of family business gardens.  They had distributed the seeds of home 

garden crops and leaflets, shared necessary information to promote home gardens in 
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order to raise food security, generate income, make enjoyable useful pastime for 

urban/suburban people.  The program would help to learn new and traditional methods 

of scientific techniques in home gardening, and to improve socio-economic, and health 

status and sustain livable environment.  This program may be influenced on home 

gardening in the targeted suburban area.  But the proper implementation, and 

monitoring of activities of home gardens, or continuous flow of communication were 

not found in the area. 

Agriculture Service Officers regularly coordinates trainings on 

agriculture entrepreneurships on various topics.  People who need to follow those 

trainings can apply through them to participate and to enhance their skills.  

Additionally Agriculture Instructors are the resource persons for most local trainings 

coordinated by various nongovernmental organizations in the area such as “Forut Sri 

Lanka, Jana sarana, Artha charya.”  However the main concern of Agriculture Sector 

still concentrates on rural agriculture and home garden activities.   

Use of compost bins is one of successful program which was assisted 

by the Agriculture Sector in the area.  People understanding on composting and waste 

management are found to be in higher level.  During the last 2 years load of trucks of 

municipal waste has reduced from 12 to 4 through the correct awareness among 

urban/suburban people.  

     

4.1.4 Plant diversity in suburban home gardens  
The total number of species that were observed and identified is 289, which 

include 105 (36%) food plant species, 34 (12%) medicinal plant species and 148 

(51%) ornamental species(figure 4.1).  A few tree types (1%) which were grown for 

timber were also found in large gardens.  Some of them had ornamental values in 

home gardens.  Mahogany, java plum, teak, fern tree, and danish tree (Terminalia 

glabra) were among them.  Average plant diversity per household was 45 species, 

ranging 14 to 95 species.  Although results showed that land area had a positive 

relationship with plant diversity (number of species), high numbers of species and 

plants were observed in home gardens with the lowest areas which adopted to creative 

gardening techniques.  Those techniques made it possible to use available resources 

efficiently in optimizing gardening benefits.  The majority of respondents showed 
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interest in growing useful plants in their home gardens.  At the same time they had 

ecological concerns.  In their perspective the home garden provided aesthetic values, 

fresh and cool surroundings, clean environment by absorbing dust, and healthy place 

to live. 

Figure 4.1 Different types of plants in suburban home gardens 

Timber plant 
species

1%Medicinal plant 
species12%

Food plant species
36%

Ornamentalplant 
species 51%

 

4.1.4.1 Plant families 

Across the gardens, 93 plant families were observed.  The most 

common families were Fabaceae (pea family), Araceae (arum family), Euphorbiaceae 

(castor family), Apocynaceae (oleander family), Solanaceae (potato family), Rutaceae 

(citrus family), Orchidaceae (orchid family), and Cucurbitaceae (pumpkin family).  

Araceae contained highest number of ornamental species (11) and 3 food species 

while Rutaceae had the highest number of food plant species (9) and 1 ornamental 

species.  Euphorbiaceae, Apocynaceae, Orchidaceae, and Acanthaceae possessed high 

numbers of ornamental plant species with 10, 9, 8, and 7 species respectively.  

Fabaceae, Cucurbitaceae, and Solanaceae had many food plant species with 8, 6, and 6, 

respectively.  Medicinal plants were distributed among several families whilst 3 

medicinal plant species found in Lamiaceae and Caesalpiniaceae families.  

Each family of Amaryllidaceae, Apiaceae (carrot family), 

Aristolochiaceae (birthwort family), Aspleniaceae (bird nest family), Basellaceae 

(basella family), Caricaceae (papaya family), Clusiaceae (St John's Wort family), 
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Costaceae (spiral ginger family), Dioscoreaceae, Ebenaceae, Gramineae, Grassulaceae, 

Heliconiaceae, Hydrangeaceae, Menispermaceae, Menyanthaceae, Mimosaceae, 

Moringaceae, Myristicaceae, Myristicaceae, Nephrolepidaceae, Palmae, Pandanaceae, 

Passifloraceae, Plumbaginaceae, Polygonaceae, Polypodiaceae, Portulacaceae, 

Punicaceae, Santalaceae, Selaginellaceae, Sterculiaceae, Urticaceae, and Zamiaceae 

(25 families)consisted of only one species found in suburban home gardens. The 

remaining 264 plant species belong to 68 families. 

 

4.1.4.2 Plant habits, seasonality and uses 

Perennials (85%) were found predominantly in suburban home gardens 

plant species whilst annuals and biennials shared rest of 14% and 1% subsequently.  

Among different plant habits 49 % (142) herbs, 21 %( 61) shrubs, 18 % (53) trees, 6% 

(19) herbaceous vines, and 4% (14) woody vines were found.  

Figure 4.2 Distribution of different habits of plants in suburban home gardens 
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                        Ornamental plant species 

                        Suburban home gardens consisted of more than 50% (148) of 

ornamental plants.  Among those, 95% were perennials with 141 plant species.  Mean 

number of ornamental species in suburban home gardens was 23 with the range of 4 to 

48 for all households.  Their habits were distributed as 62% (92 plant species) 

herbs/herbaceous vines, 25% (36 plant species) shrubs, 8%(12) trees, and 4% (8) 

woody vines.  The most common ornamental plant species were listed below which 
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occurred in more than 45 home gardens.A few ornamental species were categorized as 

rare species, since they were occurred in less than 10 home gardens and with little 

numbers.  But it could not be the only reason to identify as a rare plant.  For instance, 

there were plants recently introduced to the home gardens occurred in few numbers 

and possibly aliens or new plants which were not completely adapted to the area such 

as some aquatic or medicinal plants.  People made trials to grow them with special 

attention.  Those were not considered as rare plants.  Selected plants which became 

rare in the area were globe amaranth, cock’s comb, marigold, cannas, changeable rose, 

gardenia, and mussenda species.  Few years ago all those species were very common 

in the area.  

Table 4.1 The most common ornamental plant species in suburban area (>45 home  gardens) 

No. Ornamental plant species No. households No.of plants 
1 Fitonia spp.  56 108 
2 Cordyline terminalis 56 187 
3 Agave spp.  56 107 
4 Allamanda blanchetii 47 58 
5 Trachelos.  jasminoides 49 55 
6 Anthurium andraeanum 91 1121 
7 Anthurium hookeri 62 109 
8 Anthurium cristallinum 59 105 
9 Diffenbachia spp.   62 213 
10 Philodendron spp. 85 154 
11 Alocasia spp. 52 139 
12 Aglonima   54 205 
13 Chrysalidocarpus lutescens  71 217 
14 Asplenium spp 79 176 
15 Impatiens hawkeri  57 86 
16 Begonia spp. 85 320 
17 Bromeliad spp. 46 103 
18 Cypress spp. 64 134 
19 Croton spp.  56 167 
20 Euphobia milli 67 122 
21 Jatropha spp. 47 56 
22 Episcia spp. 62 77 
23 Dracaena spp. 96 1041 
24 Calathea spp. 56 163 
25 Ficus benjamina  76 136 
26 Nephrolepis falcata 90 239 
27 Bougainvillia  77 326 
28 Dendrobium spp. 85 572 
29 Platycerium bifurcatum 64 107 
30 Rosa spp.  67 185 
31 Ixora spp.  78 380 
32 Duranthas Sheena's Gold  64 463 
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Food plant species 

Household food plants included 105 species of which 45% were fruits, 

35% were vegetables, 10% spices/culinary crops, 8% root/tuber crops, and 2% 

beverage crops.  Across gardens, the mean number of food plants was 20, with the 

range of 4-39 plant species, contained in 56 plant families.  Food plant species in 

suburban home gardens comprised 70% biennial/perennials and 30% annuals.  Their 

habits were identified as 30% trees, 21% shrubs, 42% herbs/herbaceous vines and 7% 

woody vines.  The majority of vegetable plants (68%) consisted of annual/biennial 

herbs, while 98% of fruit plants were found as perennials and 61% of them were trees.  

 

Medicinal plant species 

Thirty-four (34) medicinal plant species were identified across the 106 

home gardens.  Mean number of species was 6.  Number of medicinal plant species 

was found varying from 1 to 18 species among 106 home gardens.  Most households 

had only 6 medicinal plant species.  Majority of plant species which were categorized 

under food plants contained medicinal values.  For instance, lime, ginger, turmeric, 

and curry leaves were much used for medicinal purposes.  But all these plants were 

frequently used as food according to the respondents’ perspectives.  This may have 

undervalued the number of medicinal plant species in the suburban home gardens. 

Medicinal plants were nearly all perennials, 33 out of 34 species.  

Plants habits were with 56% herbs, 17% trees, 12% shrubs, 12% herbaceous vines, 

and 3% woody vines.  A very few medicinal plant species were identified which 

occurred in more than 30 households.  They were Aloe vera, Areva lanata, Asparagus, 

Azadirachta indica (Neem), and Jasminum species.  Majority of medicinal plants were 

found in less than 5 households.  Veldt grape, Spanish cherry, and Vithania somnifera 

were only found in one household.  The plant species Acorus calami, Santulum album, 

Cassia spp., Aristolochia, and Coleus ambouinicus, were found in 2 households.  

Tinospora and Ocimum (bacil spp.) occurred in 3 households. 

It is clear that perennials played a prominent role in suburban home 

gardens.  The majority of urban people were willing to maintain long term plant 

species over seasonal crops.  They considered some specific characters of those plants; 

long term benefits, efficient use of inputs (less labor and fertilizer), and easy 
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maintenance (no special or regular attention).  Even in seasonal crops, such as 

capsicum spp, wing beans, and brinjal, which were grown in high numbers in home 

gardens, gave continuous yield over the season/year.  The tree species and some 

shrubs were also permanent crops within suburban home gardens.  They create a more 

stable landscape across the area with a continuous green cover which helps to enhance 

local wildlife habitats.  A major obstacle found in growing perennial trees is land area.  

As trees in the fences disturbed neighbors, many important trees were already 

removed.  The electricity board regularly cut the tress and branches which disturbed 

the power lines by the roadside.  But still people like to maintain natural trees due to 

their long term good quality production and ability to tolerate natural conditions.  

However their alternative selection is budded/grafted trees suitable for small land 

areas and can grow even in containers/pots.  

 

4.1.4.3 Rare and common plant species   

Plant species distribution among home gardens is illustrated in figure 

4.3.  It shows the frequency (number of home gardens that a particular species was 

found) and abundance (number of plants per each species) of home garden plant 

diversity.  The most abundant plant species which can be recognized in figure 4.3, 

Centella asiatica, Alternanthera triandra/sessillis, Ipomia aquatica are herbaceous 

leafy vegetables.  As they are small herbs higher numbers of plants were maintained in 

1-3 m2 plots, hanging pots or ground containers.  Anthurium, dracaena, poliscias, 

dendrobium, rhoeo in ornamental plant species, and musa, coconut, capsicum, and 

brinjal in food plant species were the next most available species. 

There were a few plant species which could be considered as rare 

species among the least available plant species in suburban home gardens.  These 

species were frequently available in the area providing various benefits to the 

households and environment.  Especially cinnamon was the major crop in the area a 

few decades ago.  It was a native plant and offered high quality products with Red 

Yellow Podzolic soils in the area.  But cinnamon was limited to only 13 households. 

Number of medicinal plants including Cassia auriculata, Cassia pistula, Risinus 

communis, Ocimum tenuiflorum, Plectranthus zeylanicus, Lawsonia inermis, Cissus 

quadrangularis, Acorus calamus, and some useful ornamental plants such as Merigold 
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tagetes, Gardenia jasminoides, Hibiscus mutabilis, Cannas spp. Gomphrena globosa, 

Celosia argenta were also restricted to less than 10 suburban home gardens(see table 

4.1).  These plants species were conserved in the area.  Especially cinnamon and 

medicinal plants mentioned above are needed to conserve.  Suburban home gardens 

showed the capability of preserving these valuable plant species while the owners 

were using them.  Thus the responsible sectors could work with suburban home 

gardens in the area in protecting these valuable plant species.   

 

Figure 4.3: Frequency and abundance of total plant species in suburban home gardens 
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Figure 4.4: Frequency and abundance of medicinal plant species in suburban home 

gardens 
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While most of food plants were still maintained adequately, Carica 

papaya, one of the most common fruit in the suburban home garden was also reported 

only in 5 gardens.  It was found that Carica papaya was highly damaged by recent 

epidemic condition caused by mealy bug.  Number of other plant species has also been 

severely destroyed.  However more than 60 home gardens in the sample maintained at 

least some of the crops essential for their daily needs including curry leaves, pandanus, 

chilies, banana, lime, and coconut.  

One of motivating features found in suburban home gardens was the 

respondents’ effort to maintain some locally available species/varieties which were not 

so common in the area. Those species were Canavalia ensiformis, Vanilla fragrance, 

Santalum album, Mimusops elengi, and Murraya paniculata.  Many of food and spice 

plants occurred in suburban home gardens possessed medicinal values, but here 

medicinal plants were identified as its priority values given by respondents.  Food 

plants and commercial plants were also categorized according to the respondents. 
 

Figure 4.5: Frequency and abundance of food plant species in suburban home gardens 
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Table 4.2:  List of plant species in suburban home gardens with their characteristics 
 

  Family Species   Uses1 Habits2 Season3
No of 
gardens 

No of 
plants 

1 Acanthaceae Fitonia spp.  O H P 56 108 
2  Crossandra infundibuliformis O H P 16 39 
3  Odontonema strictum O H P 25 25 
4  Pachystachys lutea O H P 24 39 
5  Pseuderanthemum laxiflorum O S P 23 23 
6  Pseuderanthemum reticulatum O S P 2 5 
7  Sanchezia speciosa O S P 15 21 
8 Agavaceae Cordyline terminalis O H P 56 187 
9  Cordyline australis O H P 35 67 
10  Yucca spp.  O H P 18 30 
11  Agave spp.  O H P 56 107 
12  Sansevieria trifoliatus O H P 24 167 
13 Amaryllidaceae Pancratium longiflorum O H P 19 19 
14 Amaranthaceae Alternanthera ficoidea O H P 21 260 
15  Gomphrena globosa O H A 5 17 
16  Celosia argenta  O H A 3 7 
17   Alternanthera dentata O H P 33 240 
18  Alternanthera triandra Fv H P 42 3630 
19  Achyranthes aspera                      M H P 2 15 
20  Aerva lanata M H P 37 134 
21 Anacardiacea Mangifera indica Ff T P 75 117 
22  Spondias dulcis Ff S P 65 72 
23  Anacardium oxidentale Ff T P 6 10 
24 Annonaceae Annona muricata Ff T P 16 16 
25  Annona squamosa Ff T P 15 15 
26  Anonna reticulata Ff T P 10 10 
27 Apocynaceae Plumeria alba O T P 19 24 
28  Plumeria rubra O T P 22 27 
29  Allamanda blanchetii O S P 47 58 
30  Allamanda cathartica O S P 20 77 
31  Plumeria acuminata O S P 24 45 
32  Nerium oleander O S P 26 30 
33  Trachelospermum jasminoides O S P 49 55 
34  Ervatamia divaricata O S P 34 47 
35  Adenium obesum O H P 39 45 
36  Catharanthus roseus M H P 9 36 
37  Carissa congesta Ff/O S P 9 9 
38 Apiaceae Centella asiatica Fv H P 78 6120 
39 Araceae Lasia spinosa Fv H P 27 210 
40  Amophophallus commutatus Fr H A 2 2 
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  Family Species   Uses Habits Season 
No of 
gardens 

No of 
plants 

41  Colocasia esculanta  Fr H A 20 52 
42  Anthurium andraeanum O H P 91 1121 
43  Anthurium hookeri O H P 62 109 
44  Anthurium cristallinum O H P 59 105 
45  Diffenbachia spp.                       O H P 62 213 
46 Araceae Monstera spp. O H P 20 29 
47  Philodendron spp. O H P 85 154 
48  Spathiphyllum spp. O H P 19 34 
49  Syngonium spp. O H P 24 39 
50  Alocasia spp. O H P 52 139 
51  Caladium spp. O H P 27 45 
52  Aglonima   O H P 54 205 
53 Araliaceae. Poliscias balfouriana Fv S P 62 846 
54  Schefflera spp.  O H P 36 42 
55 Arecaceae Cyrtostachys renda O T P 38 78 
56  Pritchardia beccariana  O T P 22 34 
57  Chamaedorea siefritzii O T P 12 18 
58  Dypsis letescens O T P 21 30 
59  Chrysalidocarpus lutescens O T P 71 217 
60  Areca catechu Fs T P 20 32 
61 Aristolochiaceae Aristolochia bractelolecta M HV P 3 3 
62 Asteraceae Gerbera jamesonii  O H P 38 187 
63  Merigold tagetes spp. O H P 10 32 
64  Chrysanthemum spp.  O H P 36 68 
65  Zinnia elegans  O H A 21 154 
66  Oclemena nemoralis O H P 20 26 
67  Senecio macroglossus O H P 10 14 
68  Senecio confusus O H P 27 34 
69 Asclepiadaceae Dregea volubilis Fv WV P 20 26 
70  Wattakaka volubilis  Fv WV P 21 21 
71  Hemidemus indicus M HV P 13 67 
72  Hoya carnosa  O H P 21 32 
73 Asphodelaceae Aloe vera  M H P 76 102 
74  Aloe deltoideodonta M/O H P 1 1 
75 Aspleniaceae Asplenium spp O H P 79 176 
76 Balsaminaceae Impatiens balsamina  O H A 22 57 
77  Impatiens hawkeri  O H P 57 86 
78 Basellaceae Basella rubra   Fv HV P 62 160 
79 Bignoniaceae Cydista aequinoctialis O WV P 11 11 
80  Tecoma stans   O S P 16 16 
81  Podranea brycei    O WV P 12 12 
82 Begoniaceae Begonia spp. O H P 85 320 
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  Family Species   Uses Habits Season 
No of 
gardens 

No of 
plants 

83 Brassicaceae Brassica caulorapa Fv H A 2 12 
84  Raphanus sativus Fv H A 20 156 
85  Brassica oleracea Fv H A 41 180 
86 Bromeliaceae Guzmania spp. O H P 39 64 
87  Ananas cosmosus Ff H A 6 30 
88  Bromeliad spp. O H P 46 103 
89 Cactaceae Cactus spp.  O H P 71 187 
90 Cannaceae Cannas spp. O H A 6 24 
91 Caricaceae Carica papaya Ff S P 5 5 
92 Clusiaceae Garcinia mangostana Ff T P 2 2 
93 Combretaceae Quisqualis indica O WV P 11 11 
94  Terminalia glabra   O T P 1 1 
95 Commelinaceae Rhoeo spp.  O H P 38 650 
96   Tradescantia pallida O H P 22 56 
97   Tradescantia zebrina O H P 24 36 
98  Commelina diffusa  Fv H A 6 20 
99 Convolvulaceae Ipomea batata Fr H A 18 150 
100  Ipomea aquatica  Fv H A 20 820 
101  Ipomoea horsfalliae O WV P 14 14 
102 Costaceae Costus speciosus Fv H P 22 40 
103 Crassulaceae Bryophyllum pinnatum M H P 8 39 
104  Sedum morganianum     O H P 36 36 
105 Cucurbitaceae Citratus lanatus Ff HV A 3 3 
106  Luffa acutangula                    Fv HV A 41 121 
107  Cucurbita maxima   Fv HV A 20 24 
108  Momordica charantia Fv HV A 30 55 
109  Trichosanthes cucumerina Fv HV A 15 21 
110  Benincasa hispida Fv HV A 2 3 
111  Cucumis sativus                      Fv HV A 14 19 
112  Coccinea grandis Fv HV A 15 21 
113 Cupressaceae Urakeria  O T P 2 3 
114 Cycadaceae Cycus rumphii Fv/O T P 15 15 
115  Cycas revoluta O H P 7 7 
116 Cyperaceae Cypress spp. O H P 64 134 
117 Dioscoreaceae Dioscorea alata  Fr HV A 17 28 
118 Ebenaceae Diospyros sativa Fr H A 6 15 
119 Elaeocarpaceae Elaeocarpus serratus  Ff T P 16 16 
120  Muntingia calabura      Ff /O T P 12 12 
121 Euphorbiaceae Risinus communis                   M S P 7 12 
122  Croton spp.  O S P 56 167 
123  Acalypha wilkesiana O S P 25 102 
124  Acalypha godseffiana O S P 34 238 
125  Acalypha hispida O S P 12 12 
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  Family Species   Uses Habits Season 
No of 
gardens 

No of 
plants 

126  Acalypha chamaedrifolia O S P 9 15 
127  Euphobia tirucalli O H P 27 35 
128  Euphobia milli O H P 67 122 
129  Pedilanthus tithymalodes O H P 24 178 
130  Jatropha spp. O H P 47 56 
131  Jatropha integerrima O S P 41 57 
132  Phyllanthus emblica Ff T P 11 11 
133  Manihot esculanta Fr H A 30 152 
134 Fabaceae Cynometra cauliflora Ff S P 4 4 
135  Sesbania grandiflora Fv S P 40 48 
136  Psopocarpus tetragonolobus Fv HV B 60 143 
137  Vigna unguiculata                         Fv HV A 31 56 
138  Canavalia ensiformis Fv WV P 6 6 
139  Phaseolus vulgaris  Fv HV A 2 19 
140  Pongamia glabra   M T P 2 2 
141  Clitoria terenata  O HV P 24 34 
142  Gliricidia makulata   O/Fw T P 18 31 
143  Tamarindus indica Ff T P 3 3 
144  Cassia tora  Fv H A 10 56 
145  Cassia auriculata M T P 7 7 
146  Cassia fistula M T P 6 6 
147  Cassia didymobotria M H P 2 2 
148  Bauhinia acuminata   O S P 5 5 
149  Bauhinia purpurea O T P 10 10 
150  Caesalpinia pulcherrima O S P 26 31 
151  Calliandra emarginata O S P 6 21 
152 Flacourtiaceae Flacourtia incrimis Ff T P 9 9 
153  Flacourtia indica Ff T P 10 10 
154 Gesneriaceae Episcia spp. O H P 62 77 
155  Aeschynanthus lobbianus O H P 12 15 
156 Gramineae Vetiveria zizanioides                     M H P 12 12 
157 Grassulaceae  Kalanchoe daigremontiana O H P 26 37 
158 Heliconiaceae  Heliconia rostrata  O H P 11 36 
159 Hydrangeaceae Hydrangea macrophylla O S P 14 21 
160 Lamiaceae Coleus ambouinicus M H P 5 17 
161  Ocimum tenuiflorum M H P 3 3 
162  Plectranthus zeylanicus M H P 6 16 
163  Coleus spp.  O H P 34 190 
164  Coleus rotundifolius  Fr H A 12 37 
165 Lauraceae Persea americana Ff T P 22 26 
166  Cinnamomum zelanicum Fs T P 13 21 
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  Family Species   Uses Habits Season 
No of 
gardens 

No of 
plants 

167 Liliaceae Asparagus falcatus/racemosus M WV P 47 56 
168  Gloriosa superba M H P 2 4 
169  Dracaena spp. O H P 96 1041 
170  Sansevieria cylindrica O H P 34 218 
171  Chlorophytum spp. O H P 43 102 
172 Lythraceae Lawsonia inermis M S P 9 9 
173  Lagerstroemia indica O S P 39 47 
174 Malpighiaceae Tristellatera australasiae O WV P 21 21 
175  Malpighia glabra Ff/O S P 5 5 
176 Maranthaceae Phrynium zeylanicum  Fr H A 9 42 
177  Calathea spp. O H P 56 163 
178  Marantha spp. O H P 27 34 
179 Malvaceae Hibiscus spp. O S P 12 21 
180  Hibiscus mutabilis O S P 1 1 
181 Malveseae Abelmoschus esculantus  Fv H A 41 343 
182 Meliaceae Swietenia mahogany  Ti T P 2 4 
183  Azadirachta indica       M T P 41 45 
184 Menispermaceae Tinospora cordifloria  M H P 3 3 
185 Menyanthaceae Nymphoides indica O H P 4 15 
186 Moraceae Morus alba  Ff S P 1 1 
187  Artocarpus heterophyllus Ff T P 30 34 
188  Artocarpus altilis Ff T P 15 15 
189  Ficus benjamina  O S P 76 136 
190 Moringaceae Moringa oleifera  Fv S P 27 31 
191 Musaceae Musa spp.  Ff H P 90 435 
192 Myristicaceaec Eugenia caryophyllata Fs T P 2 4 
193 Myrtaceae Psidium guajava Ff T P 59 67 
194  Psidium cattleianum Ff S P 12 15 
195  Syzygium jambos Ff T P 16 16 
196  Syzygium samarangense Ff S P 29 29 
197  Zyzygium cumini Ff T P 1 1 
198 Nelumbonaceae Nelumbo nucifera  O H P 1 1 
199 Nephrolepidaceae Nephrolepis falcata O H P 90 239 
200 Nyctaginaceae Pisonia grandis Fv S P 1 1 
201  Bougainvillia  O S P 77 326 
202  Mirabilis jalapa  O H A 5 18 
203 Nymphaeaceae Nymphaea stellata O H P 5 5 
204  Nymphaea lotus O H P 2 12 
205 Oleaceae Jasminum sambac  M S P 34 39 
206  Jasminum polyanthum  M H P 42 62 
207  Nyctanthes arbor-tristis O S P 4 4 

 

 

 

 



M.A.Sandya Kumari                                                                                       Results and Discussion / 80 

  Family Species   Uses Habits Season 
No of 
gardens 

No of 
plants 

208 Orchidaceae Dendrobium spp. O H P 85 572 
209  Vanda spp.  O H P 36 122 
210  Oncidium spp. O H P 89 151 
211  Cattleya spp. O H P 27 56 
212  Phalaenopsis spp. O H P 43 112 
213  Spathoglottis plicata O H P 21 44 
214   Ludisia discolor O H P 15 18 
215  Vanilla fragrance Fs HV P 3 3 
216 Oxalidaceae Oxalis latifolia. O H P 38 67 
217  Averrhoa carambola Ff T P 20 21 
218  Averrhoa bilimbi Ff S P 18 18 
219 Palmae Cocos nucifera Ff T P 69 349 
220 Pandanaceae Pandanus latifolius Fc H P 62 83 
221 Passifloraceae Passiflora edulis  Ff WV P 22 26 
222 Piperaceae Piper nigram Fs WV P 17 30 
223  Piper betle  Fs WV P 32 132 
224  Peperomia spp. O H P 41 102 
225 Plumbaginaceae Plumbago auriculata O H P 28 46 
226 Poaceae Cymbopogan citratus Fc H P 10 13 
227  Saccharum officinarum M H P 2 5 
228  Bambusa spp. O S P 21 24 
229 Polygonaceae Muehlenlenbeckia platyclada   M H P 4 4 
230  Platycerium bifurcatum O T P 64 107 
231 Portulacaceae Portulaca grandiflora O H A 9 86 
232 Punicaceae Punica granatum Ff S P 47 51 
233 Rosaceae Prunus americana Ff S P 2 3 
234  Rosa spp.  O H P 67 185 
235 Rubiaceae Coffea arabica Fb S P 25 34 
236  Hedyotis nitida Fv H P 20 102 
237  Gardenia jasminoides O S P 2 2 
238  Ixora spp.  O H P 78 380 
239  Pentas lanceolata  O H P 43 56 
240  Mussaenda frondosa O S P 9 14 
241  Mussaenda erythophylla O S P 16 16 
242 Rutaceae Citrus aurantifolia Ff S P 42 45 
243  Citrus sinensis Ff T P 19 19 
244  Citrus maxima Ff T P 10 10 
245  Citrus reticulata Ff S P 36 36 
246  Citrus limon Ff S P 48 50 
247  Citrus grandis Ff T P 12 12 
248  Limonia acidissima Ff T P 6 6 
249  Aegle marmelos Ff T P 9 9 
250  Murraya koenigi Fc S P 93 167 
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  Family Species   Uses Habits Season 
No of 
gardens 

No of 
plants 

251  Murraya paniculata O S P 12 12 
252 Santalaceae Santalum album M T P 2 2 
253 Sapindaceae Nephelium lappaceum Ff T P 38 42 
254  Filicium decipiens  O T P 22 27 
255  Cardiospermum helicacabrum M HV P 24 47 
256 Sapotaceae Mimusops elengi            M T P 1 1 
257  Manilkara sapota Ff T P 6 6 
258  Pouteria campechiana Ff T P 1 1 
259 Scrophulariaceae Torenia fournieri  O H P 5 20 
260  Leucophyllum frutescens    O S P 32 32 
261  Otacanthus caeruleus O H P 19 19 
262  Russelia equisetiformis O S P 12 17 
263 Selaginellaceae. Selaginella spp. O H P 3 32 
264 Solanaceae Solanum melongena               Fv H B 32 253 
265  Solanum xanthocarpun Fv H B 31 76 
266  Solanum indicum  Fv H B 19 34 
267  Capsicum annum  Fv H A 81 290 
268  Lycopersicom esculentum             Fv H A 21 48 
269  Mentha viridis Fv H A 4 7 
270  Vithania somnifera M H P 1 1 
271 Solanaceae Brugmansia O H P 3 4 
272  Brunfelsia calycina O S P 19 23 
273  Brunfelsia americana O S P 21 24 
274 Sterculiaceae Theabroma cacao Fb S P 2 2 
275 Urticaceae Pilea cadierei O H P 34 46 
276 Verbenaceae Duranthas Sheena's Gold  O S P 64 463 
277  Lantana montevidensis O H P 18 20 
278  Clerodendrum thomsoniae O Wv P 12 17 
279  Tectona grandis  Ti T P 1 1 
280  Vitex negundo M S P 17 17 
281 Vitaceae Vitis vinifera Ff WV P 10 14 
282  Cissus quadrangularis M HV P 1 1 
283 Zamiaceae  Zamioculcas zamiifolia) O H P 9 14 
284 Zingiberaceae Zingiber officinale Fc/M H A 59 167 
285  Curcuma longa Fc H A 35 60 
286  Acorus calamus M H A 2 2 
287  Kaempferia galaga                       M H P 5 14 
288  Alpinia purpurata  O H P 13 60 
289   Alpinia zerumbet  O H P 5 16 

 
  Use1: Ff; fruits, Fv; vegetables, Fc; culinary crops, Fs; Spices, Fb; beverage crops 
  Habit2: T; tree, S; shrubs, H; herbs, HV; herbaceous vine, WV; woody vine 
  Season3: P; perennial, A; annual, B; biennial 
 

(Common names of plants are listed in appendix iv) 
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           4.1.4.4 Diversity indices 

  Diversity indices frequently used to describe the species abundance 

relationships in communities.  These indices include both species richness and 

evenness.  Species richness simply refers to total number of species in a site while 

evenness shows the species abundances distribution among the species.  However 

interpretation of this single value of statistic is complicated (Ludwig and Reynolds, 

1988).  

           The present study used the series of diversity numbers presented by Hill 

(1973) since these values are rather easiest to interpret ecologically.  Margalef’s index 

is used for species richness.  Evenness calculated using hills diversity numbers using 

method proposed by Sheldon (1969)(Ludwig and Reynolds,1988). 

 

Hills diversity numbers for present study 

Number 0:   N0 = S 

Number 1:   N1 = eH′   Where  H′ is Shannon’s index 

 Number 2:   N2 = 1/ λ  where λ is Simpson index 

  
 N0 = 289 
  

N1 = eH′

                                   S*        
                        H′ = −∑ (pi ln pi) 

                                  i=1 

   

                                   H′ = 4.138 

 N1 = e4.138 

 N1 = 62.8 (number of abundant species in suburban home gardens) 
 
 N2 = 1/ λ  
                               S 

  λ = ∑ ni (ni−1)/n(n−1)   
                               i=1 

 λ = 0.058 

            Ν2 = 1/0.058 

            Ν2 =  17 (number of very abundant species in suburban home gardens) 
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 R1 (Richness index) = S-1/ln(n) 

                                               = 289 − 1/ln(31598) 

                                               = 27.8 

 E2 (Evenness index) = eH′/S = N1/N0  

                                               = 62.8/289       

                         = 0.217   

 

Shannon index (H′) is a measure of the average “degree of uncertainty” in what 

species an individual selected at random from a collection of S species and N 

individuals will belong.  The average uncertainty increases as the number of species 

and the distribution of individuals among the species become even.  The study showed 

that H′ = 4.138, and number of abundant species in suburban home gardens (N1) was 

62.8.  It reflected 62.8 species of equal abundance gives an H′ 4.138(degree of 

uncertainty at random selection of a species). 

Simpson index gives the probability that two individuals drawn at random 

from a population belong to the same species.  It shows if the probability is high that 

both individuals belong to the same species, then the diversity of the community 

sample is low.  The Simpson value (λ) for this study was 0.058.  It revealed that the 

high diversity of plant species found in suburban home gardens.  Number of very 

abundant species (N2) was 17. 
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4.1.5 Internal and external household factors related to suburban home gardens 
plant diversity  

Table 4.3   Descriptive statistics of internal and external households’ characteristics in 
Thimbirigaskatuwaa suburban area in September 2008 

Household factors                 observations           mean         standard         minimum       maximum   
                                                                                               deviation                                          
_____________________________________________________________________ 
Total plant diversity              106                           45                15.6                   14 95 
(number of plant species)            
Food plant diversity              106                           20                  7.5                     4                     39 
(number of plant species)           
Ornamental plant diversity   106                           23                  9.0   4                48 
(number of plant species)            
Medicinal plant diversity      106                            6                   2.8     1                 18 
(number of plant species) 
ommercial plant diversity     106                            2                   2.6                      0                    20 
(number of plant species) 
Age (years)                            106                      43.7              12.5                    16                    87 
Gender of respondent            106  
            male =1                       22 
         female =0                       84 
Education (years)                  106                         11.68              2.08  5                    16 
Time spent gardening            106                         8.42                3.13   1                    17 
                      (hours)        
Employment                          106 
        employed =1                   55 
                    no= 0                   51 
Land area (m2)                       106                       221.77           342.64                    3                2000 
Household income (Rs) Slr     106                     1957.55       10156.89               1500             52000 
Household expenses (Rs)      106                      9896.23         8133.33              3000             48000 
Settlement (years)                 106                          15.95             12.96                    1                    87 
Special techniques Sp             106  
          yes =1                            17 
           no =0                            89 
Conservation Ns                      106 
          Practice=1                     89 
          no=0                              17 
Sharing planting material      106 
          yes=1                            99 
          no=0                                7  
Government intervention       106 
           yes=1                            92 
           no =0                            14 
Extension service Ag              106 
          yes=1                             18 
          no =0                             88 
Access to information            106 
          media (TV)=1                87 
          other = 0                        19 
Access to marketFp                 106 
          easy=1                          100 
          no=0                                 6 
Access to planting material pm106 
          easy=1                            42 
          no=0                                 6 
_____________________________________________________________________ 
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a       The sub urban area the study is conducted (sample size is 106) 
Pd      Plant diversity is considered as number of different plant species found in home gardens across    
            the area 

Slr   Money value is given in Sri Lankan Rupees (1$ = 110 Rupees) 
Ag   Agriculture extension service in department of agriculture (government) 
Fp   Market access for fresh product especially for vegetable, fruits and similar products 
Pm  Availability or easy access to planting material (seeds or plants) in the area and other special way of   

access         
Ns   Use of different ways of preparation of planting material for next generation and effort to maintain  

seeds or other plant material continuously for home gardens rather than  buying seeds 

Sp  Special techniques were identified as any innovative method which was used to raise plants in order 
to use space, sunlight, water, and media efficiently using locally available materials.  Mostly these 
techniques are low input accessible methods which are often followed by creative gardeners.  Eg.  
Cultivation towers, air- scapes, roof -scapes. 

 
Table 4.3 describes the household characteristics which are independent 

variables (external and internal factors of households) and five dependent variables in 

the study.  Table illustrates mean value, maximum value, minimum value, standard 

deviation, and number of observation for every interval variables while giving only 

number of observations for dichotomous variables. 

Total plant diversity, Food plant diversity, Medicinal plant diversity, 

Ornamental plant diversity, and Commercial plant diversity are five dependent 

variables.  This categorization was done as selection and maintenance of home garden 

plants were always based on different uses linked with priorities of households.  The 

study attempted to identify those factors affecting on different types of plant diversity 

in suburban home gardens to achieve first objective.   

Mean of total plant diversity was 45, with 14 to 95 range of plant species.  

Food plant species ranged 4 to 39 via home gardens with the mean value of 20.  Mean 

ornamental plant species were 23.  Across the gardens, ornamental plants species were 

ranged 4 to 48 species.  The lowest number of plant species was found under the 

category of medicinal plants.  The mean number of medicinal plant species was 6 with 

the range of 1 to 18 plant species. 

Mean garden area was 221m2 with the range of 3 m2 to 2000 m2.  The 

household with the lowest area possessed 60 plant species which were maintained on 

roof top showing the characteristics of urban gardens.  The highest land area also 

maintained similar diversity with 74 species, but number of plants with high money 

values such as coconut was higher in these home gardens.  Mean household income 

and expenses was 21,957 and 19,896 Sri Lankan Rupees respectively.   
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Settlement period of respondents has showed that more than 60% of residents 

were less than 15 years of resident.  That emphasized that population of the area 

dramatically increased during last two decades.  Respondents mean age were 44 years 

with the range of 16 to 87.  Women were highly responsible in home gardening over 

men.  Eighty four respondents who responsible for gardening were females, but more 

than 80% of suburban home gardens males assisted them to do better gardening in 

every possible ways.  The sample majority consisted of well educated people.  Mean 

years of schooling was 11 years including those who have studied up to ordinary 

levels.  The range was 5 -16 years of education.   

The average time spent in gardening was 8 hours per week and it was closely 

related with plant diversity.  Most respondents in the area have been processed of 

seeds or planting materials for continuous use for their gardens.  In this practice, they 

mainly used easily available local varieties or shared planting materials instead of 

buying new improved varieties which consumed more inputs and gave high yield.  

This characteristic was considered as the conservation of planting materials.  Eighty 

five percent (85%) of the households in the sample used the seeds and planting 

materials which were prepared by themselves especially for seasonal crops. 

Among respondents, 87% were agreeable with government intervention in 

home gardening.  A majority of households (83%) were unsatisfied with involvement 

of the agriculture extension service in home garden activities in the area.  Agriculture 

extension service mainly concentrated on rural gardening and agriculture activities and 

other supporting services.  Sub urban residents who needed special information on 

gardening should meet their field officers through agrarian service office to get 

necessary information and technical supports.  

Although agriculture extension did not still involved in the suburban home 

garden activities directly in the area, considerable amount of respondents had good 

understanding and skills on growing crops and using resources efficiently.  They have 

gathered some of this new knowledge about cropping, composting, and techniques 

through medias.  Television was the best media which they followed to gain 

knowledge and the positive attitudes on gardening.  Eighty seven respondents agreed 

that the TV was the best media for acquiring new knowledge.  These popular TV 

programmes were guided by the Department of Agriculture. 
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Access to planting materials was one of factor helping increasing plant 

diversity.  There were few plant nurseries around the area selling ornamental and 

vegetable plants.  Mobile plant sales were also frequently available in the area.  

However 42 respondents were used to buying some seeds and planting materials from 

those places.  But many respondents do not trust most of these plants as they were not 

registered under the Department of Agriculture.  Sharing planting materials was a kind 

of custom among neighbors and relatives.  It helped to multiply the valuable species in 

the area.  Ninety nine respondents usually shared and were willing to share planting 

material they had.    

Access to market was also an important factor which affected plant diversity in 

suburban home gardens.  Easy access to market may negatively be influenced plant 

diversity, mainly in higher income households.  In the study, main concern was given 

to fresh product markets used by the respondents, since home garden primarily 

provided fresh products for households.  A hundreds (100) of respondents was very 

close to market.  Only six respondents who lived in fairly inside of the area had some 

difficulties in access to market.       

As area was experiencing southeast monsoon in May, the data collection 

period September was latest part of some seasonal crops.  But they have still 

maintained some crops and preserved some seeds, dried pods, or nurseries for next 

cropping.  Eighty nine (89) of respondents followed this kind of conservation practices 

in the study area.  Recent vast epidemic of mealy bug made huge damages to various 

crops; papaw was the mainly affected plant type in the area while most of other 

vegetables and ornamental plants have been affected continuously.       

 

4.1.6    Factors affecting plant diversity in suburban home gardens 

4.1.6.1 Total plant diversity (TPD) 

First objective of the study was to understand the internal and external 

household factors affecting different plant diversities in suburban home gardens.  Thus 

different plant diversities were regressed on household factors to identify the 

significant relationships.  Table 4.3 described household factors related to the total 

plant diversity.  Full model included all the relevant factors/variables to total plant 
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diversity.  Reduced model described the variables with only significant contribution to 

the variation of total plant diversity.   

People who followed some kind of conservation of planting material 

add 13 additional plant species to the total plant diversity over nonusers.  In real terms, 

respondents maintained various methods for increasing diversity and sustained some 

plants species continuously, such as using seeds (crossbred) to obtain new forms of 

ornamental plants; e.g. cannas, impatiens, gerbera, anthurium, using seeds to maintain 

existing local varieties; e.g. cereals, legumes, spices, maintaining mother plants to 

multiply and grow in season; e.g. banana, ginger, anthurium, and dracaena,  preserving 

seeds for growing for a couple of generations; e.g. capsicum, brinjal, pumpkin, wing 

bean, horse bean etc, maintaining nursery or nursery pots with seedlings for every next 

planting and sharing or selling additional plantlets, e.g. chilies, tomatoes, brinjal, 

radish, cabbage, and malabar spinach. Therefore, this factor showed a positive 

relationship with total plant diversity. 

However, standardized regression coefficient (beta) in the reduced 

model illustrates that time spent in gardening was the highest cause (0.378) of total 

plant diversity over conservation practices (0.312).  Education level of respondents, 

land area, household expenses and the interaction between land and special techniques 

were significantly and positively correlated with the total plant diversity (p<0.01), 

whilst agriculture extension service was negatively correlated.  

Beta values for those variables also showed that, the third most 

significant variable on total plant diversity was interaction between land and special 

techniques (β = 0.303).  This emphasized an interesting trend or a solution for a people 

who possessed limited lands for cultivation.  Innovative methods/techniques of 

cultivation focused on efficient use of resources in providing space for urban home 

gardening.  The owner of the least land area (3m2) in the sample used rooftop 

gardening technique, showing higher plant diversity (60) than people with larger lands.  

Education was the next most important factor related to total plant 

diversity.  When education level increased by 1 year, plant diversity tended to increase 

by 5.351 species.  However it showed that well educated people own more diverse 

plants in home gardens than less educated people.  Land area alone had a positive 

correlation with total plant diversity. 
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Increasing of household expenses had an effect on total plant diversity.  

Most people involved in growing useful plants for compensating the cost of living.  

Agriculture extension service (β=-0.151) negatively correlated with total plant 

diversity, demonstrating that they had no role in increasing total plant diversity in 

suburban home gardens. 

Employment, access to information, sharing planting materials, were 

also positive significant factors (p<0.05), while access to market negatively correlated 

with total plant diversity.  This emphasized that employed people used their available 

time for gardening and maintained 4 plant species additionally more than unemployed 

people.  Media persuaded people to increase 6 plant species in suburban home gardens.  

People’s habits of sharing planting materials increased the total plant diversity by 9 

additional plant species.  Simultaneously easy access to market tended to decrease the 

plant diversity. 

However, education level of respondents, land area and special 

techniques, time spent in gardening activities, conservation practices, and household 

expenses explained 65% of variation in total plant diversity in suburban home garden. 

 
4.1.6.2 Food plant diversity (FPD)  

The full model (table 4.4) showed that gender, age, employment, 

household income and settlement period of respondents did not significantly affect 

food plant diversity.  Among external household factors government intervention, 

access to market and special techniques had no significant effect on food plant 

diversity.  But the household expenses and sharing of planting materials showed 

significant positive relationship (p<0.05) with food plant diversity in the full model.  It 

indicated that when the cost of living increased, suburban people tended to grow more 

food plant species in their gardens.  People mostly shared food plant seeds or 

vegetative materials and it contributed to increase about 5 food plant species. 

The reduced model illustrated that conservation of planting materials 

played a major role in food plant diversity.  People who practiced any kinds of 

conservation of planting materials tended to have 7 additional units of food plant 

species over nonpractitioners. People who had conservation practices maintained 
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7.411 food plant species more than non conservationists.  Second strongest variable is 

time spent in gardening.  Every extra hour of gardening adds 0.853 food plant species.   

Education and land area both positively significantly affect on food 

plant diversity.  Access to planting material also showed significant effect on food 

plant diversity (p<0.05)   All these five variables explained 50% of variation in food 

plant diversity. 

 

4.1.6.3 Ornamental plant diversity (OPD)  

The standardized regression coefficients (β) showed (table 4.5) that 

time spent in gardening had highest effect on ornamental plant diversity.  Special 

techniques showed the second highest influence on OPD.Special techniques such as 

vertical cultivation methods (airscape), roof top gardens (roof scape), hanging pots, 

cultivation bottles, and racks were practiced by those households, and it had definite 

positive effect on ornamental plant species.   

Household income held a positive relationship with OPD.  It showed 

that high income households possessed high number of ornamental plant species 

which consumed a lot of inputs to maintain ornamental nature.  At the same time 

settlement period was negatively correlated with OPD (p<0.05).  It emphasized that 

new residents raised more ornamental plants than old residents. 

As of total and food plant diversities, ornamental plants also closely 

related to households expenses and access to information in full model.  It expressed 

that the people with high cost of living held high number of ornamental plant species.  

It may suggest two parallel perceptions: Expenses were usually high in high income 

households and they possessed high number of ornamental plants in gardens as they 

have got many opportunities to buy and share them as a hobby, or people who had to 

spend much for living tried to maintain ornamentals with high economic values.  

However these five variables explained 32% of the variation of ornamental plant 

diversity. 

 
4.1.6.4 Medicinal plant diversity (MPD) 

The reduced model showed (table 4.6) interesting relationship between 

variables with medicinal plant diversity.  Settlement period, education, and 
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conservation practices were highly significant for medicinal plant diversity.  These 3 

variables explained 20% of variation in medicinal plant diversity.  One additional year 

of settlement added 0.06 species of medicinal plants whilst one year of schooling 

contributed to increase of 0.44 species of medicinal plant species.  Standardized 

coefficients (β) indicated that the most important variable was education which 

strongly influenced medicinal plant diversity over the other two variables.   

These results showed that educated people who practiced conservations 

and owned old home gardens managed higher diversity in medicinal plants.  Moreover 

it would be important to investigate further what household factors closely related with 

medicinal plant diversity by closer studying with households to identify and test their 

precise contributions. 

 
4.1.6.5 Commercial plant diversity (CPD)  

Commercial plants were defined as the plant species which gave direct 

economic benefits to households.  Coconut was the major commercial plant in the 

suburban home gardens.  Commercial plants differed among households.  Most fruits 

with additional yield such as banana, mango, rambutan, mandarin, avocado, and star 

fruit were sources of income.  Betel leaves, and areca nut, curry leaves, and some little 

vegetables were brought some income for some households.  Anthurium and orchid 

flowers, foliage crops such as dracaena species and palm species also provided 

additional income to the suburban households.  All these types were considered as 

commercial plant species.  

The diversity of these types of plants highly correlated with time spent in 

gardening, land area and special techniques used in gardening according to the 

multiple regression analysis.  All unstandardized regression coefficients for three 

variables were highly significant at p <0.01 (Table 4.6).  However the absolute number 

of plant species tended to be increased with time spent in gardening (0.241), and land 

area (0.002) was very less.  However these three variables explained 26% of the 

variation in commercial plant diversity. 
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Table 4.4  Total plant diversity in home gardens regressed on internal and external 
household factors, for all considered variables (Full model) and with only 
significant variables (reduced model) 

_____________________________________________________________________ 
                                                               Total plant diversity 
                                                         Reduced model                         Full model 
                                                       b (S.E)         β                         b S.E 
Independent variables 
 
Gender                                                                                          -2.976           (2.945) 
 
Age                                                                                                0.120           (0.100) 
                                                                                              
Education                                       5.351**      0.214                    1.567**       (0.555) 
                                                       (1.616) 
Time spent gardening                     1.896**       0.387                  1.811**       (0.346) 
                                                       (0.331)      
Employment                                                                                  4.386*         (2.179)  
 
Land area                                        0.009**       0.194                  0.010**       (0.003) 
                                                       (0.003) 
Household income                                                                         0.000           (0.000) 
 
Household expenses                       0.000**       0.187                  0.001*         (0.000) 
                                                        (0.000) 
Settlement period                                                                         - 0.062           (0.098) 
 
Government intervention                                                              -3.713           (3.161) 
 
Extension service (Agriculture)     -6.269*        -0.151                -6.905*         (2.675) 
                                                        (2.606) 
Access to information                                                                    5.908*          (3.475) 
 
Access to market                                                                           -7.984*         (4.206) 
 
Access to planting material                                                            1.540           (1.976) 
 
Conservation planting material       13.591**     0.312                 11.423**       (3.511) 
                                                         (2.786) 
Sharing planting material                                                               9.264*          (4.099) 
 
Special techniques in gardening                                                    1.656            (4.878) 
 
Land* Special techniques                 0.105         0.303                  0.118*          (0.040) 
                                                         (0.023) 
 
N(number of observation)                  106                                      106 
 
R2                                                      0.653                                     0.701 
 
Note:   b = regression coefficients for independent variables; β = standardized regression coefficients, 
        S.E = standard errors for independent variables (in parentheses for reduced model);  
              * Significant at 0.05 level;**  Significant at 0.01 level. 
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Table 4.5   Food plant diversity in home gardens regressed on internal and external  
       household factors, for all considered variables (Full model) and with only 
       significant variables (reduced model) 
____________________________________________________________________                          

                                                              Food plant diversity 
                                                             Reduced model                                 Full model 
                                                             B(S.E)               β            b                  S.E. 
Independent variables 
 
Gender                                                                                         -1.114           (1.667) 
 
Age                                                                                               0.067           (0.057) 
 
Education                                        0.711**       0.197                 0.863*         (0.312) 
                                                       (0.259) 
Time spent gardening                     0.853**        0.354                0.720**       (0.194) 
                                                       (0.182) 
Employment                                                                                 1.799           (1.228)  
 
Land area                                        0.006**       0.266                 0.005**       (0.002) 
                                                       (0.002) 
Household income                                                                        0.000           (0.000) 
 
Household expenses                                                                     0.000*         (0.000) 
 
Settlement period                                                                          0.042           (0.055) 
 
Government intervention                                                             -1.172          (1.773) 
 
Extension service (Agriculture)                                                   -2.075          (1.515) 
 
Access to information                                                                   1.578           (1.968) 
 
Access to market                                                                          -4.307          (2.381) 
 
Access to planting material             2.573*         0.168                 3.462**      (1.112) 
                                                        (1.028) 
Conservation planting material       7.611**       0.364                 6.989**       (1.989) 
                                                        (1.584) 
Sharing planting material                                                               4.628*        (2.322) 
 
Special techniques in gardening                                                    2.322           (1.579) 
 
N (number of observations)            106                                          106 
  
R2                                                    0.520                                      0.587 
 
Note:   b = regression coefficients for independent variables; β = standardized regression coefficients, 
        S.E = standard errors for independent variables (in parentheses for both models);  
              * Significant at 0.05 level;** Significant at 0.01 level. 
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Table 4.6  Ornamental plant diversity in home gardens regressed on internal and 
external household factors, for all considered variables (Full model) and 
with only significant variables (reduced model) 

_____________________________________________________________________ 
                                                                     Ornamental plant diversity 
                                                               Reduced model                  Full model 
                                                        b (S.E)           β                        b            S.E 
Independent variables 
 
Gender                                                                                           -0.561          (2.289) 
 
Age                                                                                                 0.046          (0.078) 
 
Education                                                                                       0.577           (0.428) 
 
Time spent gardening                      1.014**       0.350                  0.849**      (0.266) 
                                                        (0.250) 
Employment                                                                                   2.788          (1.686)  
 
Land area                                         0.005*         0.190                  0.005*        (0.002) 
                                                        (0.003) 
Household income                           0.000*         0.196                  0.000          (0.000) 
                                                        (0.000) 
Household expenses                                                                       0.000*        (0.000) 
   
Settlement period                            -0.175*       -0.251                 -0.166*        (0.076) 
                                                        (0.063) 
Government intervention                                                              -1.232          (2.434) 
 
Extension service (Agriculture)                                                    -4.176          (2.081) 
 
Access to information                                                                    5.922*         (2.702) 
 
Access to market                                                                           -3.279          (3.270) 
 
Access to planting material                                                           -1.323          (1.527) 
 
Conservation planting material                                                       1.757          (2.732) 
 
Sharing planting material                                                               5.432           (3.189) 
 
Special techniques in gardening       6.125**           0.250             5.311*        (2.168) 
                                                         (2.122) 
N (number of observations)               106                                       106 
 
R2                                                      0.318                                     0.461 
  
Note:   b = regression coefficients for independent variables; β = standardized regression coefficients, 
        S.E = standard errors for independent variables (in parentheses for reduced model);  
              *  Significant at 0.05 level;** Significant at 0.01 level. 
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Table 4.7  Medicinal plant diversity in home gardens regressed on internal and   
                  external household factors, for all considered variables (Full model)    
                  and with only significant variables (reduced model)                  
_____________________________________________________________________ 
                                                               Medicinal plant diversity 
                                                             Reduced model                 Full model 
                                                          b (S.E)           β                    b                S.E 
Independent variables 
 
Gender                                                                                        -1.057           (0.784) 
 
Age                                                                                               0.034          (0.026) 
 
Education                                         0.440**      0.325                0.431**       (0.137) 
                                                         (0.126) 
Time spent in gardening                                                              0.090           (0.092) 
 
Employment                                                                                 0.101          (0.575) 
 
Land area                                                                                     0.002*         (0.001) 
 
Settlement period                            0.062**     0.284                  0.027          (0.026) 
                                                        (0.020) 
Government intervention                                                             0.264          (0.828) 
 
Extension service                                                                       - 0.644          (0.712) 
 
Access to information                                                                 -0.684          (0.930) 
 
Access to planting material                                                          0.464          (0.522) 
 
Conservation planting material       1.959**       0.249                1.843*        (0.942) 
                                                        (0.698) 
Sharing planting material                                                             1.895          (1.067) 
 
Special techniques in gardening                                                   1.013          (0.736) 
 
N (number of observations)              106                                         106         
 
R2                                                       0.2                                      0.316 
  
Note:   b = regression coefficients for independent variables; β = standardized regression coefficients, 
        S.E = standard errors for independent   variables (in parentheses for both models); 
               * Significant at 0.05 level;** Significant at 0.01 level. 
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Table 4.8 Commercial plant diversity in home gardens regressed on internal and   
                external household factors, for all considered variables (Full model) and  
                with only significant variables (reduced model)     
______________________________________________________________________________ 
                                                           Commercial plant diversity 
                                                          educed model                         Full model 
                                                     b (S.E.)     β      b                    S.E. 
Independent variables 
 
Gender                                                                                          -0.172            (0.730) 
 
Age                                                                                                0.030            (0.025) 
 
Education                                                                                      -0.213           (0.137) 
 
Time spent gardening                     0.241**       0.287                  0.227**        (0.085) 
                                                      (0.074) 
Employment                                                                                  1.270*          (0.538) 
 
Land area                                        0.002**       0.299                  0.002**        (0.001) 
                                                       (0.001) 
Household income                                                                        -0.006           (0.000) 
 
Household expenses                                                                       2.737           (0.000) 
 
Settlement period                                                                          -0.033           (0.024) 
 
Government intervention                                                               0.012           (0.777) 
 
Extension service (Agriculture)                                                   -0.429            (0.664) 
 
Access to information                                                                    1.623           (0.862) 
 
Access to market                                                                           -0.300           (1.043) 
 
Access to planting material                                                            0.350           (0.487) 
 
Conservation planting material                                                     -0.226           (0.872) 
 
Sharing planting material                                                               0.174           (1.017) 
 
Special techniques in gardening     1.818**          0.255               1.946**        (0.692) 
                                                        (0.629)  
N (number of observations)             106                                         106         
 
R2                                                    0.266                                      0.351 
 
Note: b = regression coefficients for independent variables; β = standardized regression coefficients, 
      S.E = standard errors for independent variables (in parentheses for both models); 
            * Significant at 0.05 level; ** Significant at 0.01 level. 
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4.1.7 Contribution of suburban home garden to households  

Different plant types in suburban home gardens gave different values to the 

households.  In this section of the study, aim was to obtain information on the 

quantities and values of home garden products which were consumed by households 

and sold to the market.  Hence the estimated annual values for food, medicinal and 

commercial plants, or their products were calculated in monetary terms.  For instance 

food plants and medicinal plants were valued with the amount which households used 

and the retail market price per unit.  Seasonal and continuous harvesting of plants was 

considered.  Commercial plants were also valued with using the amount sold and price 

per unit.  

The mean annual value of food plants was 7,714 Rupees.  Majority of 

household showed the value of 7,500 Rupees.  This value ranged from 600-25,250 

Rupees through the households.  High value of food plants were observed in the 

households with large lands and coconut trees. 

Medicinal plants showed comparatively low values with the mean annual 

value of 1,623 Rupees.  Most of household had at least 1,400 Rupees values from 

medicinal plants with the range of 150-4,500 Rupees.  Commercial plants which 

consist of food, medicinal, and ornamental plant species showed the mean value of 

3,578 Rupees with the range of 0-35000 Rupees.  Majority of households (40) did not 

possess commercial plants in their households.  Even though they had plant species 

with commercial value, they did not earn money from selling them.  Mostly they 

shared additional products with neighbors.  

In calculating total annual contribution of suburban home gardens to 

households, a few assumptions were made.  Although food and medicines used by 

households did not represent direct income to households, it was assumed that home 

garden products both used and sold contributed to households as income.  Declared 

monthly income and expenses of households were also gathered during the survey. 

Finally the total annual home garden products were estimated at 1,369,100 Rupees (Sri 

Lankan Rupees).  Total income was 27,930,000 Rupees (Declared income + Home 

garden contribution).  
 

 



M.A.Sandya Kumari                                                                                       Results and Discussion / 98 

Figure 4. 6 Percentage contributions of suburban home garden products to annual 

household income             

Food plants, 
817,740 Rs, (3%)

Commercial 
plants, 

379,300 Rs,(1.4%)
Medicinal plants , 
172,060 Rs, (0.6%)

Total income, 
27,930,000 Rs, 

(95%)

 
Figure 4.6 showed the annual contribution of different home garden products 

to households in monetary terms.  The contribution accounted for 5% of total annual 

income, of which 3% was from food plants, 1.4 % from commercial plants, and 0.6% 

from medicinal plants.  Across the households, the home garden contribution ranged 

from 0.01% to 21% of total income.  High percentage of home garden contribution 

was often represented by relatively large gardens with coconut trees.  In the majority 

of households, the contribution of home garden products was not more than 2.8% of 

total income. 

The value of total annual fresh food products (home garden products + market 

fresh products) consumed by households was equivalent to 13 % of total household 

expenses (range 5% to 35).  Home garden fresh products provided 27% of total annual 

fresh products (figure 4.8) with the range of 1% to 57%.  A higher percentage of 

contribution was frequently observed in the home gardens with coconut plants used for 

home consumption.  Above 27% of home garden fresh products consisted of fruits, 

vegetables, spices, and medicines.  Leafy vegetables, medicinal plants, and fruits 

provided year round benefits to the households.  Most fruit plants (95%) and medicinal 

plants (97%) observed in home gardens were perennials. 
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Figure 4.7: Home garden fresh products contribution to household expenses  

 
   

  

igure 4.8: Home garden fresh product contribution to total annual fresh products 

Although the mean contribution of suburban home gardens seemed to be 
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s value 5%, home gardens food security and quality of food have been served 

to these households in enormous way.  As majority of these people clearly recognized 

the home gardens as a system for self sufficiency and dignity, the system would 

sustain over the time.  But in terms of external involvement, still there were much 

more to do.  Fortunately there was an existing policy for urban agriculture and home 

gardening in Sri Lanka.  Suburban people clearly indicated the essentiality of having 
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closer attention of experts and active involvement of field officers in urban/suburban 

home gardening.    

 

4.1.7.1 Market fresh products contribution 

consumed by suburban 

households cam

.2   Discussion 

nships between internal and external household factors and 

 ever ousehold and external 

environ

was also evident in the present study, in the suburban area. 

The major part (73%) of fresh products 

e from the market.  Most people in the sample bought vegetables and 

fruits from open markets rather than the supermarket.  These markets were held daily 

and weekly basis and were near the suburban area.  Roadside vegetable and fruit sales 

were frequently used by the people in the area.  Most fresh products sold were not 

present in most home gardens, such as carrots, beet roots, beans, onions, lotus roots, 

cabbages, pineapples, apples, grapes, water melon, and other fruits.  The use of 

modern supermarket for fresh products was very low in the area. 

 

4

4.2.1 Relatio

 plant diversity in suburban home gardens  

 S al socio-economic factors related to h

ments of suburban home gardens were hypothesized to affect the diversity of 

plant species in home gardens, but only some of them were found to be important.  

Although gender was a factor which strongly correlated with home garden activities 

(Kumar, 1978), we found that it had no significant affect on home garden plant 

diversity in suburban area.  The majority of respondents were females (housewives), 

but home gardens were managed by both parents or by several members of the family.  

The study in Papua New Guinea showed that, although women comprised 66.7 percent 

of principal gardeners in urban home gardens (Vasey 1985), this could be  attributed to 

household composition and the secondary status of women in the workforce rather 

than gender per se (Vasey 1985, 1990).  While women were more responsible for 

home gardening and caring of children, home gardening was not primarily a female 

activity (Hoogerbrugge and Fresco 1993).  In Africa, Sri Lanka, and Indonesia, men 

were involved mostly in tree crops and commercial crops, while women and children 

cultivated annual crops and some ornamentals (Hoogerbrugge and Fresco 1993).  This 
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The ratio of employed and unemployed respondents was nearly equal (1:1), but 

the majority of them spent considerable time in gardening.  Employment was not a 

barrier 

olds manage diverse home gardens within 

only a 

 in 

promot

ried to absorbing the local knowledge.  Family seed packets given by the 

Departm

to gardening although it did not show significant correlations with plant 

diversity in present study. Employed people maintained 5 plant species more than 

unemployed people in the study.  Motivation offered by the government was a factor, 

but their personal attitudes and tastes of people were most important.  This was an 

inspiring characteristic found in the study. 

While land was very significant factor for some types of plant diversity, it was 

also evident that many individual househ

few square meters.  Creative techniques such as vertical farming, roof−top 

farming, and hanging pots can maintain high diversity in a small area.  Some of these 

techniques have become popularized in many Western cities (Rizvi, 1997).  In 

European countries; garden size accounted for about a third of the variation in total 

species richness across gardens, but the relationship was weak (Smith et al., 2005). 

Lack of information could negatively affect home garden success.  In urban 

gardens in Philippines, media and public campaigns have played an important role

ing gardening in households (Mitchell, 2004).  In this study, most respondents 

were encouraged by information through the media.  Television programs showed 

practical gardening techniques and model home gardens were popular among all 

gardeners.  

This study found that people took advantage of planting materials available 

nearby and t

ent of Agriculture through the agrarian service centers were not sufficient to 

fulfill the demand.  Often households used seeds extracted from ripe fruits, or 

maintained mother plants, nurseries or other suitable sources.  This habit of conserving 

planting material was an important factor affecting total plant diversity.  Mitchell 

(2004) has shown that adequate access to seedlings and other necessary materials 

influenced home garden diversity.  Many successful gardening projects have 

independently found that establishing nurseries, seed multiplication units, and seed 

beds under local control helped to solve this problem (Brownrigg, 1985).  These were 

factors to consider in developing future urban plans and policies.   
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Household expenses that closely related to household income was a factor that 

related to total and food plant diversity.  Ornamental plant diversity was directly 

influen

extensi

rten and Abdoellah, 1988; Soemarwoto and 

Conwa

rdens 

 total of 289 species were identified across 106 suburban home gardens.  This 

high nu amental species and 34 of 

medicin

sent study 

exceed

ced by household income.  Hope et al (2003) stated that family income and 

housing age best explained the variation in urban plant diversity in Phoenix, Arizona.   

Agriculture extension and nutritional education can help to promote home 

gardening activities in suburban areas (FAO, 2006).  This study found that agriculture 

on did not influence plant diversity in the suburban area.  Only a few families 

which needed special instructions and planting materials had their assistance.  

Although there was an ongoing program of urban/suburban home gardening in other 

districts in the province, it seemed that in the study area home gardens were not 

encouraged by the agricultural sector. 

Many studies indicated that access to markets affected the diversity of crops in 

home gardens (Wiersum, 1982; Ma

y, 1991).  Access to market negatively correlated with the total and other types 

of plant diversity in our study, although it was not a highly significant factor.  This 

was in line with other study findings that easy access to market may reduce the need 

for plant diversity of the suburban home gardens.  

 

4.2.2 Plant diversity in suburban home ga

A

mber included of 105 food plant species, 148 orn

al species.  However this was not comparable with the entire urban garden 

flora that contained 1166 species in 61 gardens in Sheffield, UK (Smith et al, 2005), 

which included all weedy and wild species.  In total, 120 plant species were recorded 

in the home garden systems of Sidama (Abebe, 2005).  The total number of species 

encountered in the home gardens in Assam, was 122 (Das and Das, 2005).  

Average plant diversity per home garden was 45 species (range 14−95 plant 

species), of which 85% were perennials.  The number of trees (53) in the pre

ed that from Kerala homegardens (11 to 39 tree species; Kumar et al., 1994) 

and Rwanda, (12 to 34 tree species; Biggelaar and Gold, 1996).  Trees in Sri Lankan 

suburban home gardens in present study (53 trees) were mostly fruits and coconuts.  

Trees helped to sustain both food security and ecological benefits including provided 
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habitat for wildlife.  To maintain this greening, effective and well planned programs 

should be developed and implemented in the urban sector.  Mostly, planting materials 

should be provided by agriculture and environment authorities.  Urban and home 

garden planners should avoid introducing plant species that are locally unknown, even 

if nutritious and economical (Mitchell, 2004).  Home gardening should help sustain 

wildlife in its natural habitat.  It was clear that most of locally available ornamental 

plants were being replaced by newly introduced species.  

 

4.2.3 Contribution of home garden products 

  A study of urban and rural households in three Russian provinces found that 

two-thi  agricultural home production.  

n-wood products, accounted for 63% of the 

comme

l contribution (5% of 

total in

rds of all households obtained some income from

In rural areas the market value of home production (computed using average local 

prices reduced by calculated market transaction costs) exceeded household labor 

income (Seeth et al., 1998).  In the Helen Keller International (HKI/AP, 2003) pilot 

home garden project in Bangladesh, 54 percent of households reported selling home 

garden products and earning the cash equivalent of 14.8% of total average monthly 

income.  These figures may reflect the greater importance of home garden products 

and increased seasonal shortage in Russia. 

Larger gardens had more trees and more tree species (Abebe, 2005).  Coconut 

trees which were primarily grown for its no

rcial timber and 72% of the fuel wood (Kumar et al., 1994).  Present study 

reflected that large home gardens (500 m2−2000m2) which possessed coconut trees 

had higher contribution to household income and consumption.  

Home garden fresh products contributed 27% of total annual fresh products 

used by suburban households in our study.  Although the tota

come) is still low, the suburban peoples’ attitudes towards the sustainable home 

garden system and the comfort of having food security could play a more prominent 

role in increasing the use of suburban home gardens.  It directly enhances the plant 

diversity through their uses/benefits.  The role of young and better educated people in 

home gardens use is a reason for optimism for the future of home gardens.  
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CHAPTER V 

CONCLUSION AND RECOMMENDATIONS 

 

 
 This chapter summarizes the major finding of the research and put forward the 

recommendations based on results.  Further studies relevant to the area of research 

also suggest.  Key findings about home garden plant diversity in the study area, 

internal and external household factors which affect on suburban home garden plant 

diversity and the contribution of suburban home garden products to household 

economy explain briefly.  Chapter ends with few recommendations based on finding 

and suggesting area for further studies.  

 
5.1       Conclusion  
 

Plant diversity in suburban home gardens 

            Total plant diversity of suburban home gardens were 289 species, belonging to 

93 plant families.  It consisted of 105 food plant species, 34 medicinal plant species 

and 148 ornamental species.  A few trees grown for timber were also found in large 

gardens.  Some of these had ornamental value, such as mahogany, java plum, teak, 

fern tree, and Danish tree.  Six percent of above plant species were identified as 

commercial plants.  The average diversity per household was 45 plant species, ranging 

14 to 95 throughout the home gardens.   

It is clear that ornamental plants dominated the suburban home gardens having 

>50% plant species.  However number of food plant species was also considerably 

higher (105 species-36%) in suburban area.  It reflected that the uses of home garden 

food products were significantly high in the area.  Coconut still played a vital role in 

food and commercial crops in suburban area since overall land area is larger than a 

typical suburban area.  

The most common families included Fabaceae, Araceae, Euphorbiaceae, 

Apocynaceae, Solanaceae, Rutaceae, Orchidaceae, and Cucurbitaceae.  Araceae 

contained the highest number of ornamental species (11) while Rutaceae had the most 
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food plant species (9).  Euphorbiaceae, Apocynaceae, Orchidaceae, and Acanthaceae 

possessed high numbers of ornamental species.  Fabaceae, Cucurbitaceae, and 

Solanaceae all had mostly food plant species.  Medicinal plants were equally 

distributed among several families, with 4 species found in Fabaceae family. 

Most home garden plant species were perennials (85%) while 14% were 

annuals and 1% biennials.  According to habits, 142 (49 %) species were herbs, 61 

(21 %) were shrubs and 53 (18 %) were trees.  Herbaceous vine and woody vine 

numbered 19 and 14 respectively.  

Home gardens with dominant perennials were more stable and provided 

continuous benefits to the environment and households.  Perennials sustained eco 

systems and acted as an efficient part of equilibrium of natural microclimate.  

Perennials maintained greener and cleaner environment creating habitats for local wild 

lives.  Therefore this was a fascinating feature of suburban home gardens. 

 

Diversity index for suburban home gardens plants 

As a whole sub urban home garden system in the study site was a relatively 

high diverse system according to the Simpson diversity index (0.0579) and Shannon 

index (4.138).  Simpson index provided the probability value of two individuals drawn 

at random from the population (289 species and 31598 individuals) belong to the same 

species.  Shannon index gave the average degree of uncertainty in predicting to what 

species an individual selected at random from 289 species and 31598 individuals.  

Number of very abundant (N2) and abundant (N1) plant species were 17 and 62 

respectively. 

 

Factors affecting plant diversity in suburban home gardens  

Total plant diversity  

Multiple regression analysis showed that the conservation of planting material, 

education, time spent gardening, land area for gardening, the interaction between land 

and special techniques, and household expenses had significant positive effect 

(p<0.01) on total plant diversity.  At the same time extension services had negative 

relationship (p<0.05) with total plant diversity.  All these variables contributed to 

explain 65% of variation in total plant species in home gardens. 
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This implied that internal factors which affiliated with gardeners had the great 

influence on home garden plant diversity.  Education influenced gardeners’ attitudes.  

It brought about their interest in gardening, allowed sufficient time for gardening and 

provided proper way of using resources (special techniques).  Those creative minds 

tried to use available lands efficiently, raised more species, and obtained more benefits.  

It proved with the results obtained for numbers of plant species for each individual 

land plot.  Although these outcomes showed the significant positive relationship 

between land area and plant diversity, there were small lands which possessed high 

number of plant species.  The highest diversity among home gardens (95 species) was 

also found in the land with 250 m2 while the biggest lands (2000m2) possessed 67, and 

74 plant species respectively.  This would be proved by the significant relationship 

between land area and special techniques.  Such gardeners certainly made the effort to 

sustain their genetic resources which they are interested in.  Thus gardeners’ behavior 

can be considered as a main factor to maintain high plant diversity in suburban home 

gardens. 

Simultaneously external factors thrust the gardeners to increase the number of 

species in home gardens.  Analysis showed that when the cost of living increases, 

people tended to grow more plant species in their gardens.  It might influence food or 

commercial types of plants.  Access to market showed the significant (p <0.05) 

negative relationship with total plant diversity, indicating that easy access to market 

weakened peoples’ desire to some extent in gardening.  Additionally access to 

information and sharing of planting materials were significant positive factors on total 

plant diversity (p<0.05).  Sharing planting materials was a common characteristic 

found among neighbors and relatives.  Access to information also contributed to plant 

diversity in suburban home gardening.  “Home garden” program on local television 

channel made positive effect on home garden plant diversity.  Particularly this 

program created knowledge among people and changed people attitude in home 

gardening.  This is one of valuable service which should be sustained by Media and 

Agriculture Sector. 
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Food plant diversity 

Main significant household factors which influenced food plant diversity were 

closely similar the factors significant for food plant diversity.  Education, time spent 

gardening, land area, and conservation of planting materials were highly significant 

(p<0.01) in food plant diversity.   

Access to planting materials had positive relationship with food plant diversity 

at p<0.05 level.  It emphasized that strengthening of this factor brought about high 

food plant diversity.  Household expenses and sharing of planting materials were also 

significant (p<0.05) in as same as total plant diversity.  

Results showed that majority of people maintained substantial number of food 

plant species (20) in their gardens with a view to maintain food security in their 

households.  Most of them (80%) believed their garden products were tastier than the 

market fresh products since they did use only available organic manure for crops.  

Their attitudes to maintain food plants in gardens should be strengthened by other 

factors such as easy access to planting materials, sharing of planting materials, etc.  

Simultaneously increasing their awareness, providing proper guidance to maintain 

efficient gardens with creativity were also necessary. 

 

Ornamental plant diversity  

Results showed that the most important factors related to ornamental plant 

species were special techniques in gardening, time spent gardening (p<0.01), land area, 

household income, and settlement period (p< 0.05).  It highlighted those gardeners 

who used effective techniques in optimizing resource use and gave sufficient time for 

gardening, maintained high number of ornamental plants species.  Additionally new 

residents and high income people held considerably high ornamental species over the 

low income, long term residents.  Threats to plant diversity mostly related with the 

ornamental plants.  Many new ornamental species which were available in private 

sales were frequently found in households.  Local ornamental plant species which are 

highly adapted to area have already been replaced by them, through selection 

preference of gardeners.  This was where agriculture extension, environmental 

authorities, urban planners should highly consider and act in the future.  Uniqueness of 

locally available plants and their positive effects, usefulness should be admired and 



M.A.Sandya Kumari    Conclusion and Recommendations /   108

highly recommended by responsible sectors.  Raising awareness among urban/suburban 

people was needed.   

 

  Medicinal plant Diversity 

Settlement period, education, and conservation practices were highly 

significant in medicinal plant diversity.  These 3 variables contribute to explain 20% 

of variation in medicinal plant diversity.  It gave significant facts to consider that old 

home gardens with educated people who practiced kinds of conservation possessed 

higher diversity in medicinal plants.  It was important to study deeply what were the 

factors closely related with number of medicinal plants in home gardens.  Particularly 

the special attitudes on conserving medicinal plants, frequent uses of plants, market 

availability, their ornamental values, and needs of people in households, may have 

more close relationship with home garden medicinal plant diversity.  Further studies 

were needed to prove such relationships. 

 

Commercial plant diversity  

Commercial plants were those that give economic yield to the household in 

monetary terms.  Majority of suburban home gardens (66%) had some kinds of 

commercial plant species in their home gardens.  Some households raised them in 

order to sell: ornamentals such as orchids, anthurium, foliage plants, potted plants, 

some vegetable plants.  Some may get benefit from plants with additional productions 

as fruits, coconuts, some leafy vegetables, and medicines. 

About 6% from all plant species had commercial values.  Twenty six percent 

of (26%) variation of commercial plant diversity was explained by three variables:  

land area, special techniques used in gardening, and time spent gardening.  Land 

showed significant relation with commercial plant diversity due to large lands had 

more coconut trees to earn comparatively high income than other crops.  But such 

lands were shrinking with land fragmentation for future generation.  It may lead to 

reduction of large trees such as coconut.  

Special techniques were mostly combined with ornamental and commercial 

plants.  The results showed, that both plant types significantly related with special 

techniques.  Commercial plants definitely needed continuous attention on plants to 
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obtain better yield.  Thus, time spending was an important factor influenced 

commercial plants. 

Overall findings of study clearly showed that time spent in gardening, land 

area for gardening, education level of the respondents, and conservation practices were 

major factors played the common and important role in plant diversity in the study 

area.  Special techniques in gardening provided innovative solution for the shrinking 

land in the future.  All these factors embedded with gardeners’ attitude and behaviors.  

Role of gardener was the best factor which should be encouraged along with all other 

significant factors.  They made useful efforts to select variety of plants and spent time 

to make creative and useful gardens, tried to maintain genetic resources on farm.   

It was solely gardeners’ efforts for majority of households, as the study 

convinced that contribution of extension services is negatively correlated with 

suburban home gardens plant diversity.  But the respondents’ suggestion was that 

active involvement of local extension service is essential in the success of home 

gardening.  It would be a motivating factor of people to improve and shape up their 

skills, attitude, and knowledge on home gardening.  Conservation practices of people 

mostly initiated with the lack of suitable seed and planting material in the area.  It was 

an encouraging factor for plant diversity in individual households.  This should also be 

promoted by external supports through efficient multiplication and sharing process.  It 

might be an income opportunity for some households. 

Table 5.1 shows that the importance of different internal and external 

household factors in maintaining different plant diversities in suburban home gardens.  

Significant variables were numbered according to the order of importance.  For 

instance, time spent in gardening was the most important variable in total plant 

diversity and conservation of planting materials was second important variable.  In this 

order, lastly employment also showed less significant relationship with total plant 

diversity in full model.  So it was the eleventh important factor affect on total plant 

diversity. Remain variables didn’t show important effect on number of plant species of 

suburban home gardens. 
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Table 5.1 External and internal variables and their importance in five dependent  

                  variables in qualitative terms 
Variables 
 
 
1) Internal 

 Relationships with in order of importance 
Total plants Food plants Medicinal 

plants 
Ornamental 
plants 

Commercial 
plants 

Age                                           N.S                     N.S                   N.S                  N.S                     N.S 

Gender                                      N.S                     N.S                   N.S                  N.S                     N.S                                     

Education                                  **4                      **4                    **1                   N.S                    N.S 

Time spent                                **1                      **2                    N.S                  **1                     **2 

Employment                             * 11                     N.S                    N.S                  N.S                      *4                                      

Land area                                  **5                     **3                      *4                     *5                      **1 

Household income                   N.S                     N.S                    N.S                   *4                      N.S 

Household expenses                  **6                       *7                    N.S                   *6                      N.S 

Settlement period                     N.S                    N.S                    **2                    *3                      N.S 

Special techniques                    N.S                    N.S                    N.S                  N.S                    **3 

Conservation practices             **2                      **1                     **3                  N.S                    N.S 

Sharing plant material               * 8                       *6                     N.S                  N.S                    N.S 

Land* Special techniques         **3                    N.S                     N.S                  N.S                    N.S 

2) External 

Government intervention         N.S                    N.S                    N.S                  N.S                     N.S 

Extension service                       *7                     N.S                    N.S                  N.S                     N.S                                    

Access to information                *9                     N.S                    N.S                    *7                      N.S 

Access to market                      *10                      N.S                   N.S                  N.S                      N.S 

Access to planting material      N.S                     *5                      N.S                  **2                      N.S 

___________________________________________________________________________________  
**1 : highly significant variable on relevant plant diversity (first variable in order of importance) 
**2 : highly significant variable on plant diversity (Second variable in order of importance) 
*3 : Significant on relevant plant diversity (Third variable in order of importance) 
N.S: No significant effect on relevant plant diversity 
 

Home garden contribution to household economy 

Home gardens contributed to suburban households in many different ways.  

Home garden plants gave numbers of direct and indirect values to the households.  As 

indirect values of plants were hard to quantify, the study only considered home garden 

plant products which could be considered in terms of monetary values.  

The contribution of food plants, medicinal plants and commercial plants was 

equivalent to 5% of total annual income.  Across 106 households, home garden 

contribution was ranged from 0.01% to 21%.  Higher percentage of contribution was 



Faculty of Grad. Studies, Mahidol Univ.                               M.Sc.(Natural Resource management) /  111

observed in large gardens with high number of coconut plants.  Simultaneously the 

owners of ornamental plant nurseries and vegetable nurseries had high percentage of 

contribution to household economy.  

 

Home garden fresh products 

The contribution of home garden fresh products (vegetable, fruits, and 

medicines) was 27% of total annual fresh products used by households with the range 

of 1% to 57%.  It showed that some suburban households can depend on home gardens 

for over 50% of their annual fresh products needed.  It indicated that suburban home 

gardens held the capability of increasing their own food security up to a large extent.  

 

Market fresh products 

Seventy three percent (73%) of annual fresh products used by suburban 

households came from market.  There were few types of market available in the 

proximity.  Super markets, co-operative shops, open daily markets, open weekly 

markets, roadside sales were the common markets in the area.  It was found that 98% 

of households in the sample used open markets and roadside sales to buy fresh 

products.  Use of super markets for fresh products was very low in this suburban area. 

 

Plant diversity and household economy  

It seemed that number of plant species in suburban home gardens influenced 

by various factors both which were considered and not considered in the study. 

Household economy was a considerable reason people to maintain some plant species 

such as ornamental plants and food plants with market demand.  But the study 

revealed it did not contribute to increase the household income considerably.  As 

“economy” means that efficient use of resources, or management without loss or waste 

it reflected that majority of the households were tried to mange their resources 

economically having some benefits from diverse home gardens.  Benefits included 

direct and indirect uses of plants.  Thus, most of suburban home gardens definitely 

showed positive contribution to household economy with the values of food security, 

safe food availability, local medicines availability and number of other indirect means. 
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Necessity is that this trend should be motivated or accelerated by external 

factors with the process of rapid expansion.  People may continuously move to cities 

and suburban areas become densely populated areas within a decade in the future.  But 

if people still have better understanding of benefits of having various plants in their 

surrounds, the trend will be sustained.  However, additional effort by external forces 

such as government agriculture and environment authorities is continuously needed to 

strengthen those relevant household factors.  Especially the individual gardeners’ 

enthusiasm should be valued and motivated.  Proper market channels should be 

created as it was a huge limitation in commercial plant diversity.  Country must have 

strong policies and active programs which people to get participated in community 

gardening programs which supports in home gardening.  Sri Lanka has recently 

developed national policy for promotion of urban agriculture for household food 

security and environmental protection. Thus the opportunity is opened for appropriate 

sound plans and implementations for promoting urban agriculture and plant diversity 

to work with urban suburban people. 

   

5.2 Recommendations 

Few recommendations can be raised with the study findings and regarding 

further studies.  Majority of home gardeners found in suburban area were inspired with 

the gardening activities.  Most successful gardens frequently based on gardeners’ 

interest, skills, and creativity.  Gardeners were influenced by education and other 

external factors whilst they managed the internal factors efficiently to achieve diverse 

and useful home gardens.  Thus to strengthen the suburban home gardens, gardeners 

needs should be fulfilled.   

Some gardeners showed great interest in maintaining local plant species and 

conserving planting materials.  Thus conservation of less-available plant species and 

other available local species, which have great value to the local environment and 

people, was an important issue.  With areas increasingly being transformed to urban 

conditions, appropriate measures must have been taken to conserve locally available 

but threatened species in cities.  For instances study found some of threaten species in 

the area such as cinnamon, Cassia auriculata, Cassia pistula, Risinus communis, 

Ocimum tenuiflorum, Plectranthus zeylanicus, Lawsonia inermis, Cissus 
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quadrangularis, and  Acorus calamus.  Local government and agriculture sectors could 

play significant roles in conserving such plant species in home gardeners.  They can 

train field officers in these suburban areas, as people were shown to be willing to 

participate in such activities. Especially active involvement of agriculture extension 

service is needed for home gardening activities in suburban areas 

Plant diversity was not a priority issue in Sri Lanka.  But national policy has 

already been developed for promotion of urban agriculture for household food security 

and environment protection.  This was a useful opportunity for increasing plant 

diversity in urban/suburban home gardens through their own benefits.  Peoples’ 

understanding about greener and cleaner environment provided a base to launch long 

term programs on gardening and conservation of plants.  Thus, external factors such as 

relevant government and nongovernmental sectors had considerable roles to promote 

home gardens. 

Establishing a good relationship (community organization) between 

responsible sectors/officers and suburban home gardeners was essential for success.  

Increasing the awareness among youth in the area was important about the socio 

economic and ecological importance about suburban home gardening with practical 

training programs.  Use of local plant species should be further supported as they can 

more easily adapt to area and protect the ecosystem improving wildlife habitat.  

Launching a “seed and planting materials-multiplication center” in the area with an 

effective sharing process should lead to successful gardening.  Locally available viable 

methods/techniques in home gardening should be introduced and promoted as well as 

organic and integrative farming methods.  Effective communication between home 

gardeners and responsible field officers was needed to achieve the goals of suburban 

home gardening.  Home garden competition would be conducted annually with a view 

to enhancing home garden food security and plant diversity. 

Moreover, the government, urban planners and scientists should be worked 

together to make sure that plans for future urban areas integrate protection of plant 

diversity in the area, by using local plants for city landscaping, and by designing into 

dwelling spaces for home gardening. 
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  Further studies 

Identification of plants whether alien or native (local) species was important to 

study   the trends of alien plants. 

It is important to study deeply what are the factors closely related with number 

of medicinal plants in suburban home gardens.  Particularly the special attitudes on 

conserving medicinal plants, frequent uses of plants, market availability, their 

ornamental values, and needed people in households may have more close relationship 

with home garden medicinal plants diversity.  Further studies are needed to prove such 

relationships. 
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APPENDIX III- Some pictures from the field study 
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APPENDIX IV  List of plants observed in suburban home gardens with common names 
No Common name No Common name No Common name 
1 Fitonia  51 Caladium 101 Cardinal creeper 
2 Crossanda 52 Aglonima  102 Crape ginger 
3 Firespike 53 Poliscias 103 Air Plant/Miracle leaf 
4 Golden Shrimp Plant 54 Trinette 104 Donkey Tail 
5 Shooting star 55 Sealing Wax 105 Water melon 
6 Yellow Eranthemum  56 Fan Palm 106 Luffa 
7 Shrubby Whitevein 57 Bamboo Palm 107 Pumpkin 
8 Ti plant 58 Golden Cane Palm 108 Bitter guard 
9 Cordiline 59 Cane Palm 109 Sanake guard 
10 Yucca 60 Arecunut 110 Ash gourd 
11 Agave 61 Birds Head Birthwart 111 Cucumber 
12 Snake Plant 62 Barbaton Daisy  112 Ivy gourd 
13 Spider Lily 63 Merigold 113 Urakeria 
14 Sanguinarea 64 Chrysanthemum  114 Ceylon Sago Palm 
15 Globe Amaranth 65 Zinnia 115 Sago Palm 
16 Cock'scomb 66 Bog aster 116 Cypress  
17 Purple Knight 67 Ivy 117 Dioscorea 
18 Sessile Joyweed 68 Maxican Flame Vine 118  
19 Prickly Chaff flower 69 SneezeWort 119 Ceylon Olive 
20 Aerla 70  120 Jamaica Cherry 
21 Mango 71 Indian Sarsaparilla 121 Caster 
22 Jamaica plum 72 Wax Plant 122 Croton  
23 Cashew 73 Aloe 123 Copperleaf 
24 Sour Sop 74 Delta Shaped Aloe 124 Acalypha 
25 Sugar Apple 75 Bird Nest 125 Cats tail 
26 Bullocks heart 76 balsam 126 Dwarf Cat tail 
27 Frangipani 77 Impatiens  127 Pencil Tree 
28 Frangipani 78 Malabar Spinach 128 Siam Splash 
29 Purple Allamanda 79 Garlic Vine 129 Zigzag plant 
30 Golden Trumpet 80 Yellow Bells 130 Jatropha spp 
31 Temple Tree 81 Queen of Sheba 131 Jatropha  
32 Oleander 82 Bigonia  132 Nelli 
33 Star  Jasmine  83 Knolkhol 133 Maniyok 
34 Burkill 84 Raddish 134 Namnam 
35 Desert Rose 85 Cabbage 135 Vegetable Hummingbird 
36 Periwinkle 86 Guzmania  136 Wing Bean 
37 Karanda 87 Pineapple 137 Long Bean 
38 Indian Pannywort 88 Broimlids 138 Horse Bean 
39 Thwaites 89 Cactus spp  139 Bean 
40 Dragon Stalk Yam 90 Cannas 140 Pongam Tree 
41 Colocasia 91 Papaw 141 Butterfly Pea 
42 Flamingo  92 Mangosteen 142 Mexican Lilac 
43 Anthurium 93 Rangoon Creeper 143 Tamarind 
44 Anthurium 94 Danish 144 Foetid cassia 
45 Dumbcane 95 Rhoeo 145 Avaram Senna 
46 Swiss Cheese Plant 96 Schlub 146 Golden Shower Tree 
47 Philodendron  97 The Wandering Jew 147 Cassia 
48 Peace Lily 98 Climbing day flower 148 White Orchid tree 
49 Syngonium  99 Sweet patatoe 149 Purple Orchid tree 
50 Alocasia spp 100 water spinach 150 Peacock flower 
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No Common name No Common name No Common name 
151 Dwarf powder puff 201 Bougainvillia  251 Mock Orange 
152 Mauritis Prune 202 Four O'Clock 252 sandalwood 
153 Ramontchi 203 Water lily 253 Rambutan 
154 Flame Violet 204 Water lily 254 Fern Tree 
155 Lipstick Wine 205 Jasmine 255 Balloon Vine 
156 Khus Grass 206 Jasmine 256 Spanish Cherry 
157 Evil Genius 207 Night jasmine 257 Sapota 
158 Lobster Claw 208 Orchid 258 Egg fruit 
159 Hydrangea 209 Vanda spp. 259  wishbone  
160  210 Oncidium 260 Purple Sage 
161 Bacil spp 211 Cattleya 261 Amazon Blue 
162 Iriveriya 212 Phalaenopsis 262 Coral plant 
163 Coleus  213 Ground orchid 263 Spikemoss 
164 Coleus Potato 214 Melancholic 264 Brinjal 
165 Avocado 215 Vanilla 265 Egg plant 
166 Cinnamon 216 Oxalis  266 Poison Berry 
167 Asparagus 217 Star fruit 267 Chille 
168 Flame Lily 218 Bilimbi 268 Tomatoe 
169 Dracaena 219 Coconut 269 Spearmint 
170 Sansevieria  220 Rampe 270 Ashwagandha 
171 Spider Plant 221 Passion fruit 271 Angel's Trumpets 
172 Henna 222 Pepper 272 Kiss me quick 
173 Crape Myrtle 223 Betle 273 Lady of the night 
174 Autralian Gold vine 224 Peperomia  274 Cocoa 
175 Barbados cherry 225 Plumbago 275 Teenager 
176 Starchyphrynium 226 Lemmon grass 276 Duranthas 
177 Calathea 227 Sugarcane 277 Lantana 
178 Marantha 228 Bamboo  278 Bleeding heart vine 
179 Shoe flower 229 Centepede plant 279 Teak 
180 Changeble rose 230 Staghorn fern 280 Cut-Leaf Chastetree 
181 Ladies fingers 231 Moss rose 281 Grape 
182 Mahogani 232 Pomegranate 282 Veldt grape 
183 Neem 233 Apricot 283 Stoner 
184 Tinospara 234 Rose  284 Ginger 
185 Water snowflake 235 Coffee 285 Turmeric 
186 Malberry 236  286 Sweet Sedge 
187 Jack 237 Gardenia 287 Galanga 
188 Bread fruit 238 Ixora spp 288 Red ginger 
189 Ficus 239 Pentas  289 Shell ginger 
190 Drumsticks 240 Mussaenda   
191 Banana 241 Mussaenda   
192 Clove 242 Lime   
193 Guava 243 Sweet Orange   
194 Strawberry guava 244 Pummelo   
195 Rose aple 245 Mandarin   
196 Water apple 246 Lemon   
197 Java plum 247 Sour orange   
198 Indian lotus 248 Wood Apple   
199 Ferns 249 Golden Apple   
200  250 Curry Leaves   
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