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Abstract
Rapid urbanisation, particularly in sub-Saharan Africa requires urban planners and
policy-makers to learn from initiatives which can address climate change resilience,
natural resource constraints and food security. Home gardens have been shown to
deliver local benefits across all three however the bulk of literature on home gardens
focuses on Asia and on rural locations. The present study examined home gardens in
the Cape Flats, Cape Town, South Africa. Working with three local NGOs, 26 home
gardens which included trees were surveyed in March and April 2017. Data on (1)
garden structure and composition and (2) values derived from home gardening, and
(3) challenges was gathered through semi-structured interviews combined with direct
observation. Results showed high levels of variability across garden structure and
composition. Home gardeners are motivated by a range of factors with food production
and aesthetic value of gardens scoring most highly amongst sampled gardeners. Tests
accepted the null hypothesis that there is no relationship between economic status and
gardening objective. Garden size was found not to have a significant effect on
diversity using Shannon-Weiner index although this may be limited by sample size.
Further research using primary socioeconomic data to explore effect on gardening
objectives is recommended.
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1 Introduction
1.1 Context
By 2050, world population will reach 9.7 billion. Most of this growth will occur in
Africa (UN, 2015, 3) with the population in South Africa set to increase by 20%1.
Today, more than half the global population resides in urban areas and by 2050 an
estimated 77% of South Africa’s population will be urbanised (UN, 2014, 21).
Cities are faced with the challenge of how to feed these growing populations whilst
combatting the impacts of ‘urbanisation, industrial agriculture and resource extraction
and depletion’ (Ferguson and Lovell, 2013, 253) on society and the natural
environment. In particular, it is the urban poor who are more likely to report food
insecurity (Drescher et al., 2006, 328). The ability of a city to produce sufficient,
affordable food sustainably depends on a number of key factors including growing
space, resource availability, climate (Richardson and Moskal, 2016, 58) and to what
extent it is attractive for production to take place within the managed urban area versus
importing from elsewhere in the country or from abroad.
Growing plants and trees adjacent to the home represents one of the earliest methods
of food production (Barbier, 1993, 62) with gardeners, limited primarily by local
growing conditions and their own knowledge, obtaining a variety of benefits from
these gardens (food, building materials, plants with medicinal properties, trees for
shelter and shade, hedgerows as fences). Examples in the literature demonstrate the
potential of home gardens to improve food security by making food more available
(Ochse and Terra (1934) cited in Galhena et al., 2013, 4; Brownrigg, 1985; Gautam et
al., 2006; Rowe, 2009); increasing people’s physical and economic access to food
(Brownrigg, 1985; Marsh, 1998, 7; Olney et al., 2009); improving how people utilise
food for greater nutritional value (Marsh, 1998, 4); and how these gardens can provide
stability in food supply (Wiersum, 2006; Iannotti et al., 2009; Zimpita et al., 2015)
particularly in times of stress (Marsh, 1998, 6).

1

Increase from 2015 figure of 54.49 million to a projected 65.54 million in 2050
(UN, 2015, 17).
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1.2 Beyond Food Security
Badami and Ramankutty (2015) argue that the potential impact of urban agriculture
on low-income countries is limited (Badami and Ramankutty, 2015) but this is to take
a very one-dimensional view focused only on food production. In-depth reviews
looking at case studies from across the globe found home gardens to have significant
potential as source of fresh food but that they also provide a variety of other benefits
(Brownrigg, 1985; Galhena et al., 2013). With the right design, urban agriculture and
gardening initiatives can deliver a range of ecosystem services including “shade,
microclimate modification, waste recycling, soil stabilization, and soil building”
(Drescher et al., 2006, 329) as well as social services, including wellbeing (Galhena et
al., 2013) reinforcing a “sense of community within neighbourhoods, improved social
networks and reduced crime and the possibility for the garden to become a meeting
area” (Ruggeri et al., 2016, 4).

1.3 Problem Statement
City planners face a range of challenges in supporting an ever expanding and
increasingly urbanised population: how to manage the competing claims on space,
utilities provision, human and environmental health, transport infrastructure etc.
Planners need to be able to build resilience and sustainability into all aspects of urban
management plans (Drescher et al., 2006). Resource constraints, particularly for cashstrapped governments, means that budgets are likely to be small “unless the links to
social and economic upliftment are tangible” (Shackleton, 2010, 2). If the potential of
home gardens to deliver on a mix of social, economic and environmental objectives is
clear then these could prove to be attractive tool in sustainable urban management
plans.
There are multiple definitions of home gardening and they are found in a variety of
contexts (Galhena et al., 2013, 2). Crush and Frayne (2010) highlight a bias in the
literature and amongst food security programmes towards rural populations and rural
smallholder farmer production (Crush and Frayne, 2010, 6) and although research into
links between urban home gardens and food security is increasing (Whitman, 2013;
FAO, 2015) there is still much more emphasis in the literature on gardens in Asia than
on the African continent (Abebe et al., 2006).
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South African policy makers need

greater understanding of the current state of home gardening in their towns and the
potential benefits in their specific context to support the development of home
gardening programmes and related policy initiatives.

1.4 Research Objectives
The present study examines the choice and value of trees and the current gardening
practices in urban home gardens in the Cape Flats, an area of the City of Cape Town.
The aim is to provide insights for local authorities, NGOs and community groups in
Cape Town and further afield on:
•

Motivations of home gardeners – what inspires them to garden, what trees have
they selected and for what purpose

•

How decisions are made in the household with regards to the garden

•

What kinds of challenges home gardeners face

These insights may be useful in the design and implementation of urban forestry, urban
agriculture, urban greening, and food security initiatives. Further, this study will
contribute to the body of scientific knowledge on this ancient, sustainable and
ecologically sound form of food production.

3

2 Literature Review
2.1 Homegardens – Common Characteristics
One of the challenges of studying home gardens is the wide variety that exists (Taylor
and Lovell, 2014, 286). Marsh (1998) notes that home gardening is just one of many
different names for this traditional gardening practice; other include mixed, kitchen
and backyard (Marsh, 1998, 4). The term home garden is used here given the dual
focus (i) presence of trees (which is not obviously implied by the term kitchen) and
(ii) proximity to the home. Backyard garden is limiting as it seems to prescribe the
location of the garden in relation to the home. This author previously conducted a
literature review of rural home gardens and found a number of common characteristics
including location, diversity, small size, multi-purpose nature and the tendency to be
used as a supplementary rather than sole food source (Llewellyn, 2017). Several
exceptions in the literature were also captured and discussed. This section re-visits and
refines these characteristics to include a greater emphasis on home gardens in an urban
context.
Adjacent to the home (Brownrigg, 1985; Niñez, 1987; Kumar and Nair, 2004;
Mitchell and Hanstad, 2004; FAO, 2004; Galhena et al., 2013). As implied by
the name home garden and by the alternative terms kitchen and backyard
mentioned above, a common feature of these gardens is their proximity to the
household dwelling.

Drescher (2006) notes that gardens are not always

adjacent to the home such as in the African tropics where some gardeners have
opted to locate their garden closer to a water source (Drescher et al., 2006,
324). Drescher maintains that this is still home gardening but that the gardener
has made a deliberate decision based on environmental factors. In an urban
context, land availability and security may be more important factors or
constraints in location of urban gardening activities.
Small-scale (Niñez, 1987; Mitchell and Hanstad, 2004; Galhena et al., 2013).
Several authors have noted that home gardens tend to be small. However, how
small can vary considerably. Gardens in a study in the Philippines measured
300-500m2 (Sommers, 1982, 6) whilst Rowe (2009) found gardens in
Tajikistan to be smaller, at only 84 square meters (Rowe, 2009, 696). A wide
range can be found within the same city with gardens in Oxford, United
Kingdom, ranging from 19m2 to as large as 1500m2. Although Brownrigg
4

(1985) notes that larger gardens can reach up to the thousands of meters
squared (Brownrigg, 1985, 10), this author goes on to note that urban gardens
may be limited by what space is available whether this is a rooftop, a window
box or even tin cans as found in an example in the Caribbean (Brownrigg, 1985,
v).
Multi-functional (Niñez, 1987, Soleri et al., 1991, Moreno-Black et al., 1996,
FAO, 2004). People garden for a range of social, economic and cultural
reasons. Gardens can provide food, fodder, wood for fuel, and for making
furniture and other crafts (Marsh, 1998, 10). Harwood (1979) notes their
importance for religious gifts and ceremonies (Harwood, 1979, 22). Literature
on urban gardens indicates that the reasons for people gardening in cities may
be just as varied (Taylor and Lovell, 2014; Ruggeri et al., 2016) however we
might expect some differences amongst these motivations. For example, rural
gardens may be more likely to include livestock than urban (given the space
limitations). In an urban context home gardens have been shown to provide
more recreational and emotional functions improving gardener physical and
emotional wellbeing (Ruggeri et al., 2016).
High levels of diversity (Harwood, 1979; Sommers, 1982; Loram et al., 2008;,
Taylor and Lovell, 2014). A study of gardens in the Philippines identified 2540 edible species (Sommers, 1982, 7). Some rural locations have presented
with 20-30 tree species and as many as 30-40 annual plants (Harwood, 1979,
12). Urban gardens have also been found to be highly diverse with a UK study
finding urban gardens with as many as 157 different plant species (Loram et
al., 2008, 324). Some authors emphasise the role that home gardens can play
in the conservation of indigenous plant species (Drescher et al., 2006, 320).
However this varies considerably across home gardens in different countries
with very high levels (70%) of non-native plant species found in domestic
gardens in the United Kingdom (Loram et al., 2008).
Low barriers to entry (Marsh, 1998; Mitchell and Hanstad, 2004). Home
gardening is an activity which is accessible to all with labour being provided
by the household itself (Soleri et a;., 1991, 7) and relatively basic techniques
employed (live hedges, kitchen waste as compost, manure from livestock
reared on the same property or nearby) and typically indigenous practices
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applied to control pests (Marsh, 1998, Galhena et al., 2013). However, secured
access to land is problematic. Drescher et al. (2006) notes the challenge this
creates for urban gardeners in ensuring a return on any investment (Drescher
et al., 2006, 325-6) however the literature indicates many non-financial returns
(Taylor and Lovell, 2014, 285; Ruggeri et al., 2016) from home gardening
which may justify any effort or expense.
Even if the barriers to entry are low, there are a range of factors which can
impact ongoing success; some of which may be even more pertinent in an
urban context. Theft may be more of an issue with urban gardens where they
are in close proximity to busy streets and where there is potentially greater
anonymity within the community (Land et al., 1991, 225). Urban gardens may
also be subject to municipal water sources and fees associated with this; higher
water bills were an unexpected factor in the failure of a home gardening project
in Ghana (Brownrigg, 1985, vi).
Use of agro-ecological principles: Home gardens have been described as
using sound ecological practices, mimicking nature (Marsh, 1998, 4; Galhena
et al., 2013, 2). This may be a deliberate feature of the home garden
management or merely a result of limited resources leaving the gardener to
somewhat rely on natural process. Regardless of motivation for this it is noted
frequently as a feature and results in high resilience.
Supplementary rather than primary source of food (Brownrigg, 1985; Soleri
et al., 1991; Mitchell and Hanstad, 2004; Galhena et al., 2013). In the literature
on home gardens and food production, the role of gardens is frequently
described as supplementary. Nonetheless, in times of stress these gardens may
be relied upon as the only source of food (Marsh, 1998, 6).
The definition provided by Galhena et al. (2013) combines the above characteristics,
describing this type of garden as:
“a well-defined, multi-storied and multi-use area near the family dwelling
that serves as a small-scale supplementary food production system
maintained by the household members, and one that encompasses a diverse
array of plant and animal species that mimics the natural eco-system”
(Galhena et al., 2013, p.2)
6

In an urban context, we might reasonably expect less emphasis on animal species or
alternatively we may interpret this term more broadly to include smaller livestock
(chickens and other poultry) in addition to naturally occurring garden wildlife (birds,
insects, rodents).

2.2 Homegardening Motivations and Benefits
As noted in the introduction the potential of home gardens goes beyond just food
security initiatives, although food production remains an important aspect. A case
study in the Catalan mountains for North-eastern Spain characterised 19 ecosystem
functions and related services and found that it was actually the cultural services which
were most valued by gardeners (Calvet-Mir et al., 2012). The myriad range of benefits
that home gardens can deliver includes improved soils (Drescher et al., 2006, 329);
increased humidity, combatting pollution, wind breaks, recreational spaces for
wellbeing and for education, carbon sequestration (Deelstra and Girardet, 2000) waste
stabilization (Drescher et al., 2006, 329) managing storm-water run-off, increasing
property values (Clark and Nicholas, 2013); support for biodiversity (Cameron et al.,
2012) and environmental conservation (Trinh et al., 2003; Lin et al., 2015); GHG
emissions reduction (Kulak et al., 2013; Lee et al., 2015; Cleveland et al., 2017) human
health and wellbeing (Dennis and James, 2017); as well as optimising resource
efficiency (UNDP, 1996; Bryld, 2003) and reducing domestic energy costs through
urban cooling (Summit and Sommer, 1998; Cameron et al., 2012; Howe et al., 2017).
The benefits that home gardens can deliver are not necessarily a direct indicator of an
individual gardener’s motivation: some ecosystem services may be unintended, albeit
positive, consequences of gardening for some other reason. It has been argued that we
know little about gardening motivations and how they may differ across culture,
economic situation, gender, age or other socioeconomic factors (Dinnie et al., 2013;
Conway, 2016). However, several researchers have attempted to shed light on the
topic. A recent study on motivations of Milanese gardeners provides some fascinating
insights into the social aspects of urban gardening in a European context (Ruggeri et
al., 2016).
In some studies, what food products gardeners decide to plant has been linked with
perceptions around wealth and status (Zimpita et al., 2015, 39) with particular products
carrying more social status than others demonstrating that gardeners decisions can be
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impacted by a range of economic and non-economic factors. Drescher et al. (2006)
found a wider variety of reasons for gardening amongst better off gardeners (Drescher
et al., 2006, 318). A study in Illinois, USA, in 2008, found that the top three reasons
for gardening were access to safe and healthy foods, exercise and beauty (Smith, 2009)
which seems to support this finding.
Gardeners with multiple objectives may express this in how they manage different
parts of their garden. For example, gardeners may wish to maintain an attractive front
garden since this is both a private and public space visible to the neighbours keeping
the backyard for more functional purposes. However, a study in Tasmania on
differences between front and back gardens found that this division may be simplistic
and outdated (Daniels and Kirkpatrick, 2006). It is easy to see that something like this
might be subject to current fashion which aligns with findings of other authors,
particularly in the field of urban forestry and trees in urban landscapes, who note that
attitudes and motivations around green space are not fixed and can actually evolve
over time (Shackleton et al., 2015; Calvet-Mir et al, 2016). This adds a further layer of
complication in understanding links between motivation and socioeconomic factors.

2.3 City of Cape Town: Overview
2.3.1

Population

Cape Town is South Africa’s oldest and second biggest city with a population of 3.7m
according to 2011 data (Statistics SA, 2011). Although this is significantly lower than
the most populous city of Johannesburg there is some evidence that the Western Cape
Province, of which Cape Town is the capital, is increasing its overall share of the
country’s population (South African Institute for Race relations cited in IOL, 2013).
2.3.2

Landscape

The City of Cape Town municipality covers an area of 2,440km2. It is a diverse
landscape with 294km of coastline; white sandy beaches; coastal and inland towns;
shifting dune systems; rivers and wetlands; mountains; forests and plantations
juxtaposed with urban, peri-urban and rural populations.
2.3.3

Climate Change & Threats

Cape Town faces significant and varied threats due to climate change: flooding, wind
storms, fires, storm surge events, sea level rises, as well as drought (CCT, 2015).
8

Projections are for warming, persistent drought in many areas with longer gaps
between seasonal rains (WCG, 2014). Summer 2016-17 brought Western Cape’s worst
drought since 1904 (WCG, 2017) with water restrictions still in place the following
winter and expected to remain for the foreseeable future. As in other areas, the area is
seeing dramatic weather events. In June 2017, the Western Cape experienced its worst
storm in 30 years with 9 fatalities (Times Live, 2017; Cohen, 2017).
The surveyed home gardens are all in the Cape Flats, a low-lying, sand-covered coastal
plain covering a surface area of 630km2 (Adelana et al., 2010) enclosed by the Cape
Peninsula to the West, mountains to the north and east and the Atlantic Ocean to the
south (Figure 2-1). This area has been identified as being highly vulnerable to climate
change related weather incidents (DEA, 2004) and experienced severe floods in 1994
and 2001 (Mukheibir and Ziervogel, 2006, 9).
Figure 2-1 Location of the Cape Flats area in the Western Cape, South Africa

Source: Adelana (2010, 461)
This area is densely populated (Figure 2-2) with townships and informal settlements.
Large parts of the area are used for waste disposal and agricultural activities. This
combined with high levels of industrialisation and urbanisation make this area more
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susceptible to pollution (Adelana et al., 2010). The area is also underlain by an
extensive aquifer (Wilkinson, 2000; Reclaiming Camissa, 2011).
Figure 2-2 Population density per km2 by suburb

Source: Adapted from Adelana and Xu (2008, 1538)

2.4 Study Sites – The Cape Flats Townships
The study sites are located in five different townships on the Cape Flats. These
townships were established at different times during apartheid ostensibly to house
Cape Town’s African workforce. Gugulethu and Nyanga were set up in the 1950s and
1960s and were populated primarily by migrant workers from the Eastern Cape whilst
Mitchell’s Plain and Delft were built later in the 1970s and 1980s to accommodate the
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growth in the Cape Coloured2 population (Turok, 2001, 2351). Khayelitsha, the most
recently established of the five townships featured in this study, was set up in the 1980s
and was originally planned to house 250 thousand black residents (Cook, 1986). It is
now the largest and fastest growing township in South Africa with a population of over
2 million (Beyond our Borders, 2017). Table 2-1 gives an overview of the study sites.
Table 2-1 Socioeconomic profile of study sites
Zone

Nyanga

Gugulethu

Mitchell’s Khayelitsha
Plain

Delft

Established
(year)

1946

1958

1970s

1983

1989

Population
(000 people)

58

99

310

392

152

Population
Density
(persons/km2)

18,775

15,162

7,096

10,120

13,715

#Households

16

30

68

119

40

#Households
with piped
water (%)

54

48

96%

81

83

Largest income
bracket (ZAR)

R19,601 R38,200
(24.5%)

R19,601 R38,200
(23.2%)

R76,401 R153,800
(20.4%)

R19,601 R38,200
(24.8%)

R19,601 R38,200
(23.9%)

Percentage
population
with average
Household
Income <R76k
(~4.4k GBP)

90%

87%

58%

89%

87%

Major Ethnic
Groups

Black
African
(98.8%)

Black
African
(98.6%)

Coloured
(90.8%)

Black
African
(98.6)

Black
African
(46.2%)
Coloured
(51.5%)

Source: Statistics Africa (2017).
2

In South Africa, the term ‘Coloured’ refers to a population with diverse cultural,
ethnic and geographical origins (Adhikari, 2005) as a result of slave routes and Cape
Town’s history as an international trading post.
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As with urban slums and informal settlements found in other parts of the continent,
townships suffer from issues of joblessness, uneven access to basic public services,
and high levels of crime and violence (Mahajan, 2014, 3) as well as disproportionately
less green space (Shackleton., 2015, 77). However differences have been recorded in
how residents from older more established townships view green spaces when
compared to residents of newer low-cost housing developments (Shackleton et al.,
2015).

2.5 Policy Landscape
The varied benefits and facets of home gardening in an urban context create challenges
for governing bodies in terms of which departments should be involved in setting the
agenda and implementing and supporting initiatives. Research into urban home
gardens is undertaken in a wide range of fields including agriculture (Niñez, 1987;
Aguilar-Stoen et al., 2008; Galhena et al, 2013), urban forestry (Shakeel and Conway,
2014), agroforestry (Alvarez-Buylla Roces et al., 1989; Mendez et al., 2001; Kumar
and Nair, 2004; Peyre et al., 2006), food security and nutrition (Soemarwoto et al.,
1985; Salam et al., 1994; Marsh, 1998; Zimpita et al., 2015), and urban greening
(Cameron et al., 2012).
The South African Department of Agriculture, Forestry and Fisheries (DAFF) groups
urban forestry, urban agroforestry and urban agriculture as three components of urban
greening which itself comes under the banner of Community Forestry (DAFF, 2017).
DAFF’s Urban Greening Strategy (developed initially under the Department of Water
Affairs and Forestry before a restructuring of government ministries in 2009) focuses
on the creation of “sustainable liveable settlements” and articulates an emphasis on
townships and informal settlements which have been historically disadvantaged in
terms of green space (DWAF, 1996). At a national level, Urban Greening sits under
DAFF’s Forestry Regulation & Oversight branch whereas practical implementation
falls to the municipal authorities as part of their five yearly Integrated Development
Plans (IDPs).
City of Cape Town published its most recent IDP this year for the period 2017 to 2022
(CCT, 2017). This plan sets out 11 priorities which span 5 strategic focus areas carried
over from previous planning periods (Figure 2-3).
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Figure 2-3 Mapping priorities to strategic focus areas

Source: CCT (2017, 31)

Amongst these, there is no specific mention of home gardening initiatives however,
based on findings from home gardening elsewhere, there is potential for these kinds of
initiatives to impact some of the City of Cape Town’s strategic priorities as highlighted
in Table 2-2:
Table 2-2 Mapping potential of home gardens to Cape Town’s strategic priorities
Priority
3–

Details
Enhance unemployed

Relevant findings from the literature
Marsh (1998) reported home gardens

Economic

residents’ social and

contributing up to a fifth of household

Inclusion

economic

monthly income in Senegal and one sixth

status by creating

of income in Bangladesh (Marsh, 1998, 7;

temporary job

Brownrigg, 1985, vi). Sales of products

opportunities;

from home gardens in Cambodia have

encourage small-

provided supported income generation in

business development

Cambodia (Olney et al., 2009). Indeed,
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Priority

Details

Relevant findings from the literature
there are many examples in the literature
of households using gardening to
supplement their income (Marsh, 1998;
Galhena et al., 2013). Whilst South Africa
is a very different countries economically
and socially, this demonstrates the
potential for home gardens to support
economic activity in poorer communities
and with affluent Cape Town
communities in close proximity there may
be the potential for developing market
linkages.

4 – Resource

Managing and

Urbanisation has been shown to impact

Efficiency

protecting green

groundwater recharge levels and quality

and Security

infrastructure, and

(Adelana et al., 2010, 471). The Cape

restoring key

Flats lies on the largest aquifer in the

ecosystem services

Southern Hemisphere. Those residing on
the flats live in the water catchment area
and as such how they use their backyards
has the potential to impact recharge of the
aquifer and quality of this water source.

4 – Resource Enhance

Trees in gardens providing shade can

Efficiency

environmental

reduce household energy consumption

and Security

resilience, optimise

through urban cooling (Summit and

the use of natural

Sommer, 1998, 4; Cameron et al., 2012,

assets

abstract; Howe et al., 2017).

4 – Resource Institutionalise

The common application of agro-

Efficiency

resilience, making the

ecological principles (good soil

and Security

organisation and

management, use of nitrogen-fixing cover

communities in Cape

crops) (FAO, 2016b, v) and tendency to

Town more resilient

work with nature rather than against it

to shocks and stresses
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Priority

Details

Relevant findings from the literature
means that home gardens are often
described as very resilient.
It is not clear whether home gardens
favour more indigenous species.
Brownrigg (1985) found this to be the
case (Brownrigg, 1985, p. vii) but other
studies have found the opposite (Loram et
al., 2008). Policy makers may need to
consider the practices of local gardeners
in the context of resilience choosing
perhaps to support practices which favour
native varieties which may be less
vulnerable to pests.

5 – Safe

Implement holistic

Urban

agriculture

communities

social crime

gardening initiatives, particularly in the

prevention

USA,

programmes

prevention

to address the root

activities

causes of gangsterism

activities through the sale of produce

have

been
in

and
linked

providing

including

community
to

crime

alternative

income-generating

(Poulsen and Spiker, 2014, 4).
It is difficult to separate the extent to
which the community aspect is critical to
this and whether this could be simulated
through home gardening as opposed to
community gardening initiatives.
10 –

Dedicate resources

Battersby and Marshak (2013) summarise

Building

and interventions to

individual benefits of gardening that can

Integrated

improve quality

be found in the literature noting gardening

Communities of life, specifically for

can improve people’s confidence, “self-

the poor and

worth” and their psychological wellbeing

vulnerable

(Battersby and Marshak, 2013, 4).
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Priority

Details

Relevant findings from the literature
The ability of home gardens to provide
a year-round supply of nutritious fruit and
vegetables (Marsh, 1998, 7; Wiersum,
2006, 136; Iannotti et al., 2009, 3) is
something for policy makers to consider to
support healthy citizens.

In addition to the IDP, a number of other publicly available policy documents and
plans for the City of Cape Town were reviewed. Relevant initiatives or policies are
highlighted here.
2.5.1

Tree Management

The City of Cape Town Tree Management Policy (2014) references the importance of
trees as environmental assets noting that they can play an important role in supporting
policies focused on “sustainable development, environmental protection and the
creation of quality living and work environments” (Michaels, 2014, 5). Referencing
the strategic focus areas (Figure 2-3 above), trees are noted as contributing to The
Opportunity City by improving living and working environments which in turn attract
visitors, businesses and skills to the region; The Caring City by improving the quality
of life of urban dwellers and The Inclusive City if a more even spread of trees can be
achieved between richer and poorer areas removing the stark visual contrast between
these areas. However, this policy is only applicable to the management of trees on cityowned land and so does not extend to residential home gardens unless as part of newer
housing developments.
Furthermore, this policy specifies that it deals only with trees, forest and arboriculture
rather than horticultural elements. As outlined in a previous section, one of the features
of home gardens is that they are multi-layered and so it follows that these elements
would need to be considered jointly.
2.5.2

Urban Agriculture & Food Gardening

The City of Cape Town’s policy on urban agriculture focuses on non-commercial
agricultural activities in the poorest areas of the city with supporting household food
security and economic opportunity as the core objectives (CCT, 2006, 2). This policy
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supports a wide range of urban agricultural activities from home gardening to small
emerging farmers; however, the types of assistance available varies. For example,
access to production inputs for home gardeners is limited to plant material
(seeds/seedlings), compost and fertiliser.
Cape Town’s Social Development Strategy provides a plan for addressing poverty and
improving quality of life for urban dwellers which includes food garden initiatives
(CCT, 2013, 3). A review of these initiatives mentions four pilot projects and the
intention to establish community gardens in two of the present study’s home garden
sites (Gugulethu and Mitchell’s Plain) (CCT, 2016, 81). There is no mention of what
types of food these gardens should produce and whether this would include fruit trees
or other food-producing woody perennials. Furthermore, the emphasis is on
establishing food gardens on public land rather than supporting food production in
home gardens.

2.6 Public versus Private Space
The fact that home gardening takes place on residential land raises the question of how
much involvement authorities should have, if any. From an urban forestry perspective,
the FAO (2016) stance is that governance should include “both public and private trees
– that is, the urban tree canopy” (FAO, 2016, 10). Given that residential land makes
up a significant portion of urban land use, how people use their backyards is a critical
part of any green urban planning initiative (Daniels and Kirkpatrick, 2006, 344; Loram
et al., 2007).
However, as Shackleton (2010) points out, the management and financing of activities
in public versus private spaces differs (Shackleton, 2010, 1). Very little is understood
about “how residents from different neighbourhoods and historical, cultural and socialeconomic backgrounds may use, value and place meaning on different elements in the
landscape, including trees and green spaces” (Dinnie et al (2013) cited in Shackleton
et al., 2015, 77). Shakeel and Conway (2014) note the lack of knowledge around
“property-level tree conditions in relation to disaggregated household characteristics
and actions” even though decision-making regarding planting and care of trees in
residential areas are made at the household level (Shakeel and Conway, 2014, 136).
How people feel about trees in their cities, whether in their backyard or lining their
streets on the way to work, can change with time and is impacted by tenure, formal
17

and informal rules (Mincey et al., 2013). Furthermore, not all domestic gardening
practices are positive (contribution to GHG emissions, misuse of fertilisers,
introduction of alien plant species (Cameron et al., 2012, 2)) and the benefits that
gardens can achieve are heavily influenced by “differences in both form and
management” (Cameron et al., 2012, abstract).

2.7 Literature Review Conclusions
In South Africa today, there is no coherent policy on home gardening although
community gardening initiatives do exist and are managed under the various banners
of urban agriculture, community forestry and urban greening.
The literature demonstrates the potential of home gardens to provide a wide range of
ecosystem services with benefits for individual gardeners, the neighbourhood and
society more broadly. A review of Cape Town’s strategic priorities against the
literature on home gardens indicates that the city may benefit from a more deliberate
approach to home gardens.
However, the mix of benefits is highly dependent on the context (space available, local
climate, available resources and preference of the gardener themselves). That so little
is understood about how these spaces are managed presents a challenge to urban
planners and may represent a missed opportunity since these private residential areas
make up a considerable portion of the city’s available green space.
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3 Methodology
The study was informed by a literature review of home gardens, their varied
definitions, compositions, values provided and motivations of their owners. Relevant
policy documents from the City of Cape Town were identified and reviewed to
understand the policy landscape as it relates currently to urban home gardens in the
Cape Town area.
A social science approach (Newing et al., 2010) was adopted to gather data on urban
home gardens in Cape Town through home garden visits using qualitative semistructured interviews with home gardeners supported by direct observation and
measurement of their home gardens. A cross-sectional research design was selected to
enable exploration of relationships between different characteristics of the home
gardens (Newing et al., 2010, 48). However, practical considerations (access to
communities, time, health and safety), meant that home garden sampling was
conducted through local non-governmental organisations (NGOs) operating existing
home gardening initiatives.

3.1 Organisations Engaged
Two organisations were already known by the researcher to be operating home
gardening initiatives although little was known about the details of these programs. An
initial online research was conducted to further explore these organisations and to
identify other organisations with similar initiatives. Four local organisations were
identified of which three agreed to facilitate engagement with their home gardeners.
Figure 3-1 gives a comparative overview of the organisations engaged.
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Figure 3-1 Overview of local NGOs engaged
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Although all NGOs engaged used the term home gardener this was often used
interchangeably with veggie gardener. The focus for all three NGOs is primarily on
growing vegetables. Only SEED regularly provide trees and other perennials to their
gardeners although Abalimi have at times provided trees to gardeners. Where SEED
have provided trees or perennials to their gardeners these have been provided quite
recently (within the last 3-4 years) and as such are known to be quite immature.

3.2 Interviewee Sampling
None of the NGOs currently hold data in a central repository on composition of
gardens. However, during the initial engagement with the organisations, all three
confirmed that they were aware of several gardeners who have planted trees in their
home gardens. Community Based Trainers (CBTs)3 from the local organisations
identified home gardeners with trees in their gardens using a purposive sampling
approach. All three organisation’s operations are in the Cape Flats but each has a
different footprint in the area with Abalimi and Soil for Life covering a more extensive
area than SEED which is localised in Mitchell’s Plain (see Figure 3-1).
Whilst the organisations were aware that a mix of geographic locations and respondent
demographics was desirable it was recognised that lack of a suitable database of
gardens and limited personnel resources would make selective sampling around
location/demographics infeasible. Gardens were numbered G1 to G26.

3.3 Interview Design
Following good practice guidelines on household survey development (UN, 2005) the
research objectives were clearly defined, question topics were identified and specific
questions developed from these. Figure 3-2 shows how the high level research

3

All three NGOs take a more or less similar approach to supporting there gardeners

whereby they have a network of trainers who support a number of home gardeners in
different geographical areas. The trainers attend training at the organisations’ main
sites or garden centres and then conduct visits to their home gardeners to relay training
content and provide ongoing support. SEED, supporting a smaller number of home
gardeners, within a narrower geographic area than Abalimi or Soil for Life have two
part-time trainers who cover all gardens in addition to a network of ad-hoc training
consultants.
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framework reviewed with the organisations as part of the initial engagement (See
Appendix A – Survey questions to support semi-structured interviews for complete
questionnaire).
Figure 3-2 High level research framework

The questionnaire was pre-tested with two households which resulted in a modification
of the interview approach such that the questionnaire was not used too rigidly. Rather,
a semi-structured approach with a more conversational format was adopted to
encourage interviewees to respond more freely and allow the interviewer to respond
to different themes as they arose according to interview responses (Newing et al., 2010,
101; Noel et al., 2013). The questionnaire was not provided to the interviewee but was
referred to during the interview to ensure that the main topics were addressed.
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3.3.1

Socioeconomic Data

During initial engagement with the local organisations, one organisation indicated that
there would be reluctance by respondents to provide data on household economics
(earnings, household expenditure) and that they would prefer to avoid these questions.
This detail was determined non-essential for the purposes of this study however certain
background questions were included in the interview:
-

Race/ethnicity

-

Current and previous employment status

-

Age range

It was made clear that respondents were not required to provide this information.

3.4 Interview Structure
All interviews were conducted in person at the interviewee’s place of residence. In all
but two cases, a representative from the relevant NGO was also present. In some cases
members of the home gardener’s family were also present for all or parts of the
interview however in all cases the person identified as the primary gardener was
present throughout the interview.
Whilst consent had been obtained in advance by the local organisations and was
necessary in order to schedule home visits, the participation information sheet and
consent form (see Appendix B) were reviewed at the outset of the interview to reconfirm understanding and consent to take part.
The interview was typically conducted first followed by a tour of the garden during
which direct observations and measurements were taken (see Chapter 3.5 below).
Four of the respondents did not speak English although they did understand some
English. In these cases, the participant information sheets and consent forms were read
to the participant by the accompanying representative from the local organisation who
also acted as translator for these interviews. These interviews naturally took on a more
structured approach due to the language constraints.

3.5 Direct Observation
The data from the interviews was primarily qualitative with the exception of data on:
age of home gardener, number of years in property, number of persons permanently
resident in property, age of garden, age of trees, and hours spent in garden. Where
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possible and practical, additional quantitative data was collected through direct
observation to ensure objectivity (UN, 2005, 16): size of plot, size of garden,
proportion of garden dedicated to green space (determined as lawn, pots, raised and
in-ground beds), shade cover. This was possible given the relatively small sample size.
Efforts were made to ensure consistent methods for measurement and approximation
of measurements. Table 3-1 outlines the data recorded via direct observation.
Table 3-1 Methods for direct observation and measurement
Data
Point
Plot Size

Description

Units

Measurement Approach

Area within the

m2

A pace count* of length and breadth of

perimeter inclusive

garden were taken (where accessible)

of dwelling and any

Geolocation of site using Google Earth

outside covered or

combined with interrogation on Google

uncovered space

Earth Pro and use of area calculation

including garage and

functionality in this application.

shed if any.
Available

Area excluding

outside

dwelling but

space

inclusive of covered

m2

Pace count* of length and breadth
(where accessible)

areas e.g. lean-to
sheds which do not
form part of the
dwelling. Taken as
area that is available
for conversion to
green space
Green

Proportion of the

%

Approximated by eye and assigned to

space

Available outside

percentage grouping:

space dedicated to

1 - <25%

lawn, pots, raised

2 - 25-50%

and in-ground beds.

3 - 50 - 75%
4 - > 75%
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Degree of

Proportion of the

%

Approximated by eye and assigned to

shading

plot in tree shade

percentage grouping:

from trees on the

1 - <25%

property at time of

2 - 25-50%

visit

3 - 50 - 75%
4 - > 75%

*Note: Length of pace was calibrated; location of gardens meant that all sites were
on flat or close to flat ground
3.5.1

Area measurements

Use of professional surveyor tools was cost prohibitive. Attempts were made to utilise
the Partition & Stakeout4 application to plot GPS points at the sites and then to use the
application’s functionality to calculate the comprised area within the points. However,
plots were found to be too small (all plots were <500m2 with more than 60% at
<250m2) to be able to employ this method effectively. Ultimately, the sides of the plots
were pace counted along the length and breadth wherever it was physically possible to
do so and the simple formula of area = length x breadth was employed to approximate
the area. One of the features of the study area is the lack of incline and so this method
was deemed sufficient for the purposes of this study.
Google Maps © was used to pin-point the location of the home garden during the site
visit. Subsequently, Google Earth Pro was used to interrogate each site to (i) manually
correct any error in the geolocation on google maps based on visual identification of
the actual location and (ii) validate the on-site measurement of total plot size using the
area measurement functionality in the Google Earth Pro functionality. Where plots
were irregularly shaped or it was physically difficult to pace out, area was
approximated using Google Earth Pro only rather than direct observation.
3.5.2

Species Identification

Identification was performed using the following methods:
-

4

Identification by gardener and/or accompanying CBT

https://itunes.apple.com/za/app/partition-stakeout/id863861528?mt=8
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-

Collection of leaves and pictures for offsite identification using online sources
(https://en.wikipedia.org/, www.plants.co.za) and reference books (Wyk,
2000; Thomas et al., 2008; Glen an Wyk, 2016).

-

Reference material at Kirstenbosch botanical gardens

3.6 Data Processing & Analysis
Relevant formulae and statistical tables are included in Appendix C
3.6.1

Species Diversity

Two indices of ecological diversity were calculated. The Simpson’s Index (𝐷)
(Magurran, 2009, 115) was used to provide a measure of species evenness. This is
widely accepted as a robust measure of diversity and is suitable for use with smaller
samples. Simpson’s diversity index places greater emphasis on species dominance
than on richness (Magurran, 2009, 115) and so a second measure of diversity which
combines richness and abundance, the Shannon-Weiner index (𝐻 ′ ), was also
calculated.
3.6.2

Exploring Relationships

Principal Component Analysis (PCA) was performed in using the SPSS v22 package
to explore relationships among the scale variables (Pallant, 2003).
Further statistical tests were performed to explore relationships amongst categorical
data:
Pearson’s chi-square test for independence was used to look for relationships
between sets of two categorical variables (Field, 2007, 689). This was
calculated in SPSS V22. Where there each variable only has two categories (a
2 by 2 table), chi-square can overestimate significance and so a correction,
Yates continuity correction, is calculated by SPSS and has been included here
in the results (Pallant, 2003, 217).
Where the assumptions for chi-square could not be met (number of responses
in each cell >5) then Fisher’s exact test was used instead to explore the
relationship between one variable on another (Pallant, 2003, 217). Fisher’s test
provides a more appropriate measure of correlation between categorical data
when dealing with small sample size as it calculates the exact probabilities
(Field, 2007, 689). This was also calculated in SPSS V22.
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4 Results
4.1 Surveyed Gardens
Twenty-six gardens and gardeners agreed to participate in the study. The majority (14)
of the gardens were identified through SEED and are located in Mitchell’s Plain with
the remaining 12 gardens identified through the home gardening initiatives run by Soil
for Life (6) and Abalimi (6). Figure 4-1 provides a matrix of the gardens by NGO and
location whilst Figure 4-2 shows the physical locations of these gardens.
Figure 4-1 Matrix showing home gardens by NGO and location

Note: One of the gardeners engaged through SEED made known during the
interview that they were also a member if the Soil for Life scheme. Similarly
one of the Soil for Life gardeners had previously been involved in the SEED
scheme.
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Figure 4-2 Maps showing location of organisations and sampled home gardens

Created using Google Earth ©. Garden locations saved to google maps
using iPhone application at time of visit

4.2 Home Gardener Profile
4.2.1

Age and Gender

The majority (92%) of gardeners were aged 45 and over. The gender split between the
main gardeners was even with 13 females and 13 males. The only younger gardeners
interviewed were male (See Table 4-1).
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Table 4-1 Age and gender of gardeners
Gardener Age Group (years)
Gender
Male
Female

25-34
1
0

35-44
1
0

45-54
1
3

55-64
6
9

64+
4
1

Four husband and wife teams were identified through the interviews and within these
teams, two couples noted a division of labour whereby the wife looked after the
vegetables and the husband looked after the trees.
58% of the gardeners noted that they receive some help from other household
members. Of those who received additional help, slightly more were female (60%).
All help was provided by family members with immediate family (87%) providing
most support and the rest provided by extended family. Across the group, the type of
help ranged from support in decision-making (47%), physical help (27%) and wanting
to learn from the main gardener (20%).

4.2.2

Ethnicity

The largest ethnic group (62%) amongst the respondents described themselves as Cape
Coloured with 90% of these gardeners residing in Mitchell’s Plain. Location of the
garden was a strong indicator of ethnicity (Figure 4-3) given the history of the
township development (See Chapter 2.4 Study Sites – The Cape Flats Townships).
Figure 4-3 Matrix of gardener location and ethnicity
Cape Coloured

9

Black African

1
5

10
1

1

Other

7

1

1

Total

16

6

2

1

1

Mitchell's
Plain

Khayelitsha

Delft

Gugulethu

Nyanga
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7
9
26
Tota
l

A third of respondents (35%) gave responses grouped as ‘other’ which included
“Human Being” and “African”; Black African included Hlubi and Xhosa5 (complete
pie chart included in Appendix D).
4.2.3

Economic Grouping

No economic data was collected from households as part of this study. Instead,
available data on largest income bracket by population (Statistics SA, 2017) was used
to group respondents into two economic tiers (Table 4-2):
Table 4-2 Study sites grouped by largest income bracket
Location

Largest income
bracket (ZAR)

Mitchell’s

R76,401 –

Plain

R153,800

Khayelitsha

%age
population in
largest income
bracket
20.4%

Economic
Grouping

#respondents

Tier 1

16

Tier 2

10

24.8%

Delft

R19,601 –

23.9%

Gugulethu

R38,200

23.3%

Nyanga

24.5%

Source: http://www.statssa.gov.za

4.3 Homegardens
4.3.1

Size

Mean plot size was 223 m2 (s.d 86.8m2 ) (Figure 4-4).

5

Xhosa and Hlubi are two ethnic groups found amongst the South African
population
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Figure 4-4 Distribution of plot size by organisation

Distribution of plot size by organisation
600
540

540

500

Area (m2)

400
300

241.7

223

336

240

200
199

217.5

199.5

100
165

126

87

87

0
All

SEED

SFL

Abalimi

Interquartile Range

Mean

Organisation
Max

Min

Median

Plot size distribution is narrower in the Soil for Life and Abalimi gardens. Removal of
largest (540m2) and smallest (87m2) plots (which could be considered as outliers) gave
a new mean of 215m2 with a s.d of 58.8 m2 which is still a significant distribution in
plot size despite removal of extreme high and low values.
4.3.2

Shape and Layout

Gardens vary in shape but typically include a front street-facing (92%) and back or
side non-street facing (69%) garden with 62% having both. Where gardeners had both,
the priority function for the street-facing garden was typically aesthetic rather than
productive with the majority of gardeners (81%) only growing vegetables or fruitproducing trees in the back or side garden whereas non-productive trees were more
likely to be planted in both the front and back or side gardens (75%). One reason given
for this was risk of theft when fruit and vegetables are visible from the street (three of
the fifteen gardeners who had an option between on and off-street gardening noted that
potential for theft was a factor in their decision-making); one gardener talked about
the priority when they moved in being to get the front garden ‘tidy and presentable
looking’ indicating that pride is also a factor.
Figure 4-5, Figure 4-6 and Figure 4-7 provide sketches of three of the sampled
gardens. These are included to provide an illustration of the variety which exists
amongst the sampled gardens (note these are not drawn precisely to scale).
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Figure 4-5 Immature back garden with mixed fruit trees
Back garden on a 333m2 plot with mix of raised beds, pots, patchy grass, sandy
soil and paving stones. Immature trees all planted within last 12 months from
seedling.

32

Figure 4-6 Small back and side gardens, primarily peach
Front and side garden on a 126m2 plot with mixed fruit trees growing over annual
vegetables and herbs. Outside space is a mix of raised beds, planters, concrete, sand
and patchy grass. Reasonably mature with oldest trees approximately 10 years old.

A. Fruit trees planted along side of plot (left); B. Raised bed at front of property (top
right); C. Tyres planted with young apple tree and spring onions (bottom right)
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Figure 4-7 Large, mature garden with mixed trees and clearly zoned areas
Mix of mature (> 20 years) and newly planted trees and vines intercropped with annual vegetables on a 540m2 plot.

Pictures on the right: A. Main planting area showing mixed fruit trees interspersed
with rows of vegetables (top); B. Mature vine providing shady area for relaxing
and socialising (bottom left); C. Foreground area zoned for growing of vines
(grape and cape gooseberry); background dwellings for rent under construction
and pet pigeons (bottom right).
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Most gardens comprised of areas which had been concreted over. In gardens which
had been completely concreted over pots and raised beds were used although these
were also found in gardens which had some open areas available. In two gardens,
gardeners had begun to dig out the concrete to make space for planting.
4.3.3

Species Diversity

Trees, shrubs, and vines were recorded totalling 272 individuals across the 26 sampled
gardens. 63 species6 were identified and grouped into six categories: trees (31), shrubs
or small trees (26), vines (3), cactus, giant herbs and succulents (1 each).
The most common tree was Prunus persica, named as peach, nectarine or pesika
(Xhosa) by the gardeners; this was found in 15 gardens. The most common shrub or
small tree was Ficus carica (Common Fig) found in 9 gardens. Both are exotics grown
for their fruit. Table 4-3 gives the most commonly found species in each category. A
full species list is included in Appendix E.
Table 4-3 Most common species by category
Type
Latin name
Common
Name [Eng.]
Cactus 1. Opuntia sp.
Prickly-pear
Giant
Herb
Shrub or
small
Tree

1. Musa x
paradisiaca
1. Ficus carica
2. Citrus limon
=3. Psidium
guajava
=3. Punica
granatum
Succulent 1. Aloe sp.
Tree 1. Prunus
persica
2. Schinus
terebinthifolius
=3. Olea
europaea
=3. Carica
papaya

6

#individ
uals
1

#Gar
dens
1

Banana

Local Given
Name
Tolofiya
(Xhosa)
Banana

41

6

Common Fig
Lemon
Guava

Fig
Lemon
Guava

12
11
7

11
9
7

Pomegranite

Pomegranite

7

7

Aloe
Peach

Aloe
Nectarine

1
21

1
15

Brazilian
Pepper Tree
Olive

Brazilian
pepper tree
Olive

11

6

6

6

Pawpaw

Pawpaw

8

5

10 individuals were not possible to identify
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Type

Latin name

Vine 1. Passiflora
edulis

Common
Name [Eng.]
Passionfruit

2. Vitis sp.
3. Physalis
peruviana

Grape
Cape
Gooseberry

Local Given
Name
Granadilla /
Grenadella
(Afrikaans)
Grape
Cape
Gooseberry

#individ
uals
8

#Gar
dens
7

6
4

5
4

Two gardens which only featured one species (Garden G22 which featured 30x Musa
x paradisiaca and G10 1x Callistemon citrinus) were removed from the sample prior
to further data processing. Analysis of species evenness did not yield any significant
results (Simpson’s Index, r = 0.34, p>0.5 See Appendix D).
This study found there was no significant effect of garden size on species richness
(Shannon Weiner, r=0.39, p>0.5).
Figure 4-8 Species diversity using the Shannon-Weiner diversity index

Shannon Weiner Index (H)

Species Diversity (Shannon-Weiner)
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Note: The resulting values range from 0.56 to 2.46. Typical
values are between 1.5 and 3.5 with higher value indicating
greater diversity; 3 gardens had only 2 different species (one
individual of each) causing very low values of <0.6.

The graph does seem to indicate greater diversity with larger garden size (Figure 4-8)
and so it is possible that a larger sample size might have shown a significant
relationship as others have found (Bernholt et al., 2009). Grouping gardens by size,
group 1 being less than or equal to 250m2 and group 2 being greater than 250m2
resulted in an average of 9.38 and 12.25 different species respectively.
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Respondents were asked to give the approximate age of trees. 51.5% were recorded as
less than 3 years old. The oldest recorded were a Cupressus sp. and a Washington
filifera both planted in the same garden as saplings 28 years ago (Figure 4-9).
Figure 4-9 Oldest recorded species in sample

Cupressus sp. (foreground) with
Washington filifera

4.3.4

Washington filifera

Species by NGO

The most abundant species was Musa x paradisiaca (41) and was found in gardens
from each of the three NGOs (Figure 4-10). However, 30 of these were from one
single-species Abalimi garden.
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Figure 4-10 Species abundance by NGO
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Only eight species were native to South Africa and these were all found in the SEED
gardens in low numbers. However, many of the other species are considered
naturalised to South Africa (Bougainvillea sp., Prunus persica, Mangifera indica,
Punica granatum, Citrus sp.) (Henderson, 2007, 240-3) with many fruit producing
species grown commercially in the Western Cape.
4.3.5

Functional Use

The functional use of each species was recorded. The largest grouping was
multipurpose (40%) which included ‘attracting birdlife’, ‘using leaves for mulch’, and
‘privacy’ although no species were only used for these purposes. Ornamental (30%)
and fruit producing (22%) were the second and third most common functional uses
(Figure 4-11). Functional use for all species is recorded in Appendix E.
Figure 4-11 Functional use of recorded species

Species Use (#species)
2

1
14

Aromatic Leaves
Fruit

19

Medicinal
1

Multipurpose
Nut
Ornamental

1

Shade
25

Note: Multipurpose includes ‘attracting birdlife’ and ‘mulch’
Functional use was compiled from a combination of responses from gardeners and
direct observations. For example, one respondent stated that they had always felt that
there was not much use for trees and that they would actually like to remove the tree
from their property however leaves from their tree were being collected and used on
their vegetable patch as mulch. At interview closing, this use was questioned and the
respondent stated that they had not thought of this but that they do see this as a benefit
as otherwise they would have to collect these from somewhere further from the house.
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Birdlife was not always seen as a positive. Two gardeners in Mitchell’s Plain who
managed multipurpose home gardens were explicit about their love of birds and their
desire to attract them whereas two gardeners in Khayelitsha who were primarily
focused on food production saw these as pests and had set up netting to protect their
gardens. Figure 4-12 shows a selection of recorded species and their use.
Figure 4-12 Selected trees and their functions

A. Wild dagga (Leonotis leonurus) used for medicinal purposes.
B. Vegetables grown under the shade of an unidentified tree species from which
the leaves are also used as mulch on a neighbouring vegetable patch.
C. Curryleaf tree (Murraya koenigii) grown for the leaves which are ground to
a spice for cooking.

4.4 Inspiration & Gardening Objectives
4.4.1

Inspiration

The mean number of years that gardeners had resided in their current property was 27
years (s.d. 10.76 years, mode 40 years); more than half had been in their property for
>25 years. Three gardeners had been in the property for less than 10 years; two had
gardened at their previous address and one had not due to lack of space. All gardeners
interviewed had been responsible for setting up their garden in its current state. In all
but two cases there had been nothing planted prior to the gardener setting this up.
Gardeners were questioned on their motivations including their initial inspiration for
setting up a home garden and their home gardening objectives.
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Figure 4-13 Home gardening inspiration

Respondents (%)

Inspiration: What made you set up your home
garden?
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Referral
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The most common reasons given for setting up a home garden were that they had been
inspired to garden since their childhood because of their parents or other influential
family member (42%) and that they were inspired by the relevant NGO initiative
(through advertising or word of mouth) (31%) (Figure 4-13).
4.4.2

Gardening Objectives

Respondents were asked about what they use their garden for. The results were then
grouped into seven ‘use’ types (Table 4-4).
Table 4-4 Garden 'use types'
Use Type
Description
Provides a useful function such as mitigating the
Functional
problem of sand being blown into the house or
providing a visual / sound barrier between the
property and neighbours or busy streets
Provides the household with edible products (fruit,
Productive
vegetables, herbs) which may be consumed fresh or
processed e.g. preserves
Provides a source of income through sale of garden
Economic
products
Gardening provides a way of reconnecting to the
Spiritual
earth, of being close to nature; the act of gardening
has meditative value
Provides a source of beauty providing aesthetic
Aesthetic
value

41

#responses*
2

14

4
1

11

Recreational Gardening seen as a hobby, the garden is a place to
spend time, gardening provides a continued source
of education
Gardening is a social activity, a means through
Social
which to meet people, bond with neighbours and
family by sharing practices and advice as well as
produce
*multiple responses allowed

9

1

The most frequently cited reasons for home gardening were productive and aesthetic.
Figure 4-14 shows a selection of gardens and their objectives.
Figure 4-14 Selected gardens and their objectives

A. Husband and wife gardening team who grow vegetables for home consumption
and are proud of their recent gardening competition win where they showcased
different forms of container growing (growing in shoes, bottles, old computers).
B. Garden was originally set up to provide a barrier to the sand that would blow in
off the flats but has become this gardener’s place of tranquillity and meditation.
C. Peach (Prunus persica), plum (Prunus sp.) and pear (Pyrus communis) trees are
grown in this garden for their fruit which is sold locally.
D. Banana (Musa x paradisiaca) plants grown for fruit and sold to passers-by.
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The results were analysed to explore any relationship between gender and economic
grouping (see economic tiers defined in Table 4-2) of gardeners and these two
gardening objectives.
More of Economic Tier 2 (6 of 10, 60%) respondents answered yes to gardening for
the purpose of food production compared to respondents from Economic Tier 1 (8 of
16, 50%). Table 4-5 shows responses grouped by garden location according to
economic profile of the location.
Table 4-5 Home gardening objectives by economic grouping

Economic

Functional

Spiritual

Social

16
10
26

Recreational

Tier 1
Tier 2
TOTAL

Aesthetic

#Gardeners
in Tier

Food
Production

Count of Responses*
Economic
Grouping

8
6
14

7
4
11

9
0
9

3
1
4

1
1
2

1
0
1

1
0
1

*Multiple responses allowed

A range of statistical tests looked at possible effects (See Appendix G and Appendix
H). Fishers Exact Test showed differences between the tiers but was not significant
(p>0.5). A Chi-square test was considered however it was deemed not valid given the
need for a minimum count of 5 for each response.

4.5 Information and Decision-making
Gardening decisions were taken solely by the main gardener in 62% of the households.
Gardeners receive training and advice through the NGO. Gardeners were asked if they
supplement this training with other resources (books and magazines, television and
radio, internet).
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Figure 4-15 Gardening information sources by gender

Number of Respondents*

Gardening Information Sources
12
10
8
6
4
2
0
Friends/ Family/
Neighbours

Books/Magazines

Internet

TV/Radio

Source Type
Female

Male

*Multiple responses allowed

Friends, family members and neighbours were the most cited source of information
(69%). Books and magazines came in second with 62% of gardeners either owning or
borrowing print material on garden-related topics. 57% of the SEED gardeners use
internet sites (Google, Pinterest) for gardening information and ideas. This proportion
was lower for Abalimi and Soil for Life at 17%. Women were more likely (54%) to
use the internet than men (23%) who were more likely than women to seek advice
from others.

4.6 Challenges to Urban Gardening
Data was collected in March and April 2017 during what has been described as
Western Cape’s worst drought since 1904 (WCG, 2017). Water restrictions banning
the use of hose pipes in the City of Cape Town municipality where the study sites are
located had already been in place since November the previous year (Cape Talk, 2016)
and water rates had been increasing (GAIA, 2016). Given the drought situation, water
scarcity was expected to be the most cited challenge by respondents. In fact, only 27%
of respondents cited this as the greatest challenge (Figure 4-16).
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Figure 4-16 Challenges cited by home gardeners

Challenges cited by home gardeners
8%
4%

11%
Physical Challenge
Pests / Weeds

15%

Climate Change
23%

Water Scarcity
Theft / Vandalism
Space

8%

Time
4%

None Given

27%

Further analysis was conducted to explore association between NGO and greatest
challenge (Figure 4-17): a greater proportion of respondents associated with Soil for
Life than either of the other NGOs cited water scarcity as the greatest challenge. Water
scarcity was most frequently cited as the greatest challenge by gardeners with Soil for
Life (50%) and Abalimi (33%) whereas SEED gardeners more frequently cited pests
and weeds, physical challenges and space (21% each) even though SEED gardens
were typically larger as noted previously. Theft was primarily an issue from local
school children in cases where fruit trees were visible from the street.

Respondents citing this challenge (%age
of total for each NGO)

Figure 4-17 Top three challenges cited by gardeners by NGO

Top three challenges by NGO
60%
50%
40%
30%
20%
10%
0%
SEED

Soil for Life

NGO
Water Scarcity

Pests / Weeds
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Theft / Vandalism

Abalimi

Respondents were asked whether or not they carry out water harvesting (rainwater or
grey water) for use in the garden given the current restrictions on water use. All NGO’s
confirmed that they conduct training on water harvesting however it was noted that the
primary focus was on rain water harvesting rather than grey water.
Figure 4-18 Photographs of water harvesting systems in the sampled gardens

Collection bins for roof rainwater drainage in a SEED garden in
Mitchell’s Plain

Rainwater tank provided by SEED

Harvested rainwater stored in
bottles in a SEED garden in
Mitchell’s Plain

SEED were the only NGO who have provided some of their gardeners with rain water
tanks depending on when they joined the home gardening programme. In Mitchell’s
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Plain some gardeners had set up relatively sophisticated roof drainage rainwater
harvesting systems maximising the rain catchment area on the plot (Figure 4-18) and
in two cases (Soil for Life and SEED) piping had been installed to run grey water from
the house to the garden. A third resident of Mitchell’s Plain (SEED) discussed plans
for installing such a grey water harvesting system and another (also SEED) talked
about intentions to design and install water harvesting systems for gardeners in the
area as a commercial venture.
Equal numbers of male and female gardeners conducted some form of water
harvesting. Use of a chi-square test for independence was considered to explore the
relationship between different combinations of categorical variables (Pallant, 2003,
14) (i) NGO and rainwater/greywater or any form of water harvesting (ii) location and
rainwater/greywater or any form of water harvesting (iii) location and
rainwater/greywater or any form of water harvesting. No combination met the
minimum of 5 responses per cell to support use of this method. Fisher’s Exact
Probability Test showed no significant relationship between gardeners from locations
with a higher economic profile and likelihood of doing some form of water harvesting
(p=0.58, one-tailed test).

4.7 Other Statistical Approaches Attempted
PCA was not an ideal approach given the small sample size but is included here as an
example of an exploratory approach. KMO value returned was 0.348 (Appendix J) so
not in the acceptable range for a PCA although the significance level was acceptable
(Pallant, 2003)). A brief summary of the results are included for interest. 40% of the
variance explained by the first 2 Principal Components (PC) (See scree plot Appendix
K).
PC1 increased with plot size, amount of outside space, and the two diversity indices.
The Shannon Weiner and Simpsons indices discussed previously found no significant
effect of plot size on diversity in this instance. PC1 decreased with shade cover and
gardeners age range. It is reasonable to expect smaller gardens with trees to be
proportionally more shaded than larger gardens. Gardener age range appeared to
increase as tree diversity decreased which might be explained by older gardeners
preferring to have less (different types of) trees given the physical labour associated
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with maintaining these but it was not possible to substantiate this from the data
available.
PC2 correlated with four of the original variables although more strongly with 3 of
these: percentage of outside space increases with PC2 whilst number of different trees
and number of adults in the household decreases. It is common amongst the sample
for extensions to have been added to the property and so it is reasonable that
households with greater numbers of adults may have less outside space having chosen
to use more of this as part of the residence.
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5 Discussion
This chapter discusses four themes emerging from the results (i) variability amongst
homegardens, (ii) what motivates gardeners, (iii) how they obtain information, and (iv)
challenges faced by gardeners. Comparisons are drawn with examples in the literature
where appropriate. The final part of this Chapter includes reflections on the study itself
and on the methods employed.

5.1 Variability
Home gardens may share several characteristics (see Chapter 2.1), however the
presence of homegardens in all parts of the globe unsurprisingly results in significant
variation between locations (Niñez, 1987, 170). Even within this small and
geographically narrow sample, the results show much variability between gardens in
terms of size and species.
Bernholt et al, (2009) found variability in species richness and diversity between
gardens in Niamey, Niger, and was able to link this to a number of different variables
including garden size and gender and ethnicity of gardener (Bernholt et al., 2009).
Whilst this present study did not find any significant influence of garden size on
diversity, our Shannon Weiner graph indicates that a larger sample might have
supported a relationship.
A study in Khartoum, Sudan, of gardens along the river Nile found significant
variation in garden size, species and land use between gardens noting significant
important socio-economic differences between households (Thompson et al., 2010).
Threlfall et al. (2016) examined four different types of urban green space and found
that greatest species richness was in residential neighbourhoods and that, as with the
present study, many of these species occurred infrequently (Threlfall et al., 2016).
Our results showed wide variety in species between gardens from different home
garden initiatives; only 8 of the 63 identified species found in gardens from all three
NGOs were native to the region (~87% non-native). This is in line with research in the
UK finding 70% of species to be exotic (Loram et al., 2008) as noted in the literature
review.
Vegetable crops were not included in the study given their seasonal nature and the fact
that these were typically provided by the NGOs either as seeds or seedlings rather than
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selected by the gardeners. Trees and other woody perennials were deemed to represent
a more real representation of what people want in their gardens. However, several of
the trees recorded had been gifted to the gardeners from friends and family rather than
selected by the gardener themselves.

5.2 Motivating Gardeners
All but one of the most common species by category (Table 4-3) were fruit producing.
In line with this, the most frequently cited reasons for home gardening were productive
and aesthetic. For those gardening for food production, a prominent theme was the
desire to know where food was coming and how it was being grown with concerns
cited around use of harmful pesticides and presence of genetically modified (GM)
crops in commercial food supply. South Africa is one of the few countries in the world
using GM crops, a topic causing some scepticism amongst consumers (Taheri et al.,
2017, 2).
An attempt was made to explore the impact of economic status on motivation and
seemed to indicate that improved economic situation could support a more diversified
range of gardening objectives from primarily food production to include aesthetic,
recreational and social values (Table 4-5), a finding which is supported in other studies
(Drescher et al., 2006, 318). The impression given during the interviews however was
that respondents who did not mention gardening for recreational or aesthetic reasons
seemed to enjoy gardening and demonstrated pride in their garden even if these were
not stated as explicit objectives. Further data would need to be gathered on actual
economic profile of households rather than the approximate grouping used here.
One interviewee expressed the sentiment that growing food has negative connotations
and that this stigma is a factor in low numbers of younger home gardeners. Two of the
NGO community-based trainers agreed with this perspective but it was not possible to
draw any further conclusions on this point from the data collected.
Gardening for economic benefit was only the fourth most common objective. Other
studies in the literature have found that food production and wellbeing do tend to be
more prominent objectives (Ruggeri et al., 2016). However, there may be a number of
other factors at play, lack of access to markets (Abalimi operate a vegetable box
scheme but this does not currently include tree produce; SEED are currently embarking
on a farmer’s market initiative for their gardeners), immaturity of trees (many of the
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SEED trees and vines were not yet producing having only been planted in the last
couple of years). Several interviewees seemed to respond to this question more around
current situation i.e. whether or not the garden was providing economic benefit today
rather than their future intentions despite attempts to clarify this during the interview.
Some gardeners also mentioned harvesting and selling seeds and setting up rainwater
harvesting systems for gardens as economic activities that they were either currently
involved in or interested in. As such, entrepreneurial activities linked to gardening
need further exploration.
Many of the gardeners noted that a passion for gardening had been instilled in them in
their childhood. Given the age range and demographic of the sample it is likely that
many of the respondents’ parents would have had livelihoods based in agriculture. It
is also likely that a sample of non-gardeners from a similar age and demographic would
also have these childhood memories and so this may not tell us much. That said, there
may be implications for urban gardening for future urban generations who have not
had this same rooting in gardening practice during their childhood.
It is interesting to note that none of the Abalimi gardeners said that they set up their
gardens as a direct result of Abalimi’s activities. Abalimi is the longest running NGO
and does the least advertising while SEED and Soil for Life have embarked on
advertising campaigns in the last year which may account for this difference.

5.3 Information Sources
Whilst gardeners get their information from a range of sources, use of digital media
sources was lower than print. Most gardeners (69%) get their gardening information
from other people (friends, family, neighbours) which supports the idea that there is a
strong social aspect to urban home gardening (Ruggeri et al., 2016). The SEED
gardeners use a Whatsapp group which seemed to be quite active as it was mentioned
in most of the interviews and indicates the potential of digital technologies to support
this social aspect.

5.4 Challenges
The researcher was aware of a perception that township dwellers do not plant trees in
large part due to land issues and the transient nature of populations in these settings.
Results showed that these gardeners had typically been in their properties for more
than two decades and had in all but two cases been responsible for establishing these
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gardens. No information was collected on land tenure but in most cases it is the
researchers understanding that gardeners owned their property and so this may not be
an accurate reflection of the wider population (see later Chapter 5.5.1 on Sampling).
As expected given the drought situation, water scarcity was the most frequently cited
challenge however differences between NGOs hint at varying levels of awareness
around this issue. Whilst a greater application of water harvesting techniques was
observed amongst gardeners in Mitchell’s Plain, tests failed to show any significant
relationship between economic grouping and adoption of water practices. Most (14/16)
of the Mitchell’s Plain gardeners were with SEED which was the only group for which
water scarcity was not cited as the greatest challenge. Differences in approach to water
harvesting indicates that provision of materials and training may influence water
practices.
Once all the interviews had been completed, the researcher discussed the study with
the CBTs to understand whether or not their perceptions or attitudes towards trees in
homegardens had changed over the course of the study. One of the Abalimi trainers
noted how impressed she was with gardeners planting trees in such small spaces whilst
a trainer for Soil for Life expressed a new desire to learn more about trees in
homegardens as a source of nutritious fruit having now seen their potential. The focus
of CBTs on annual crops is not strictly a challenge but these comments indicate a
potential opportunity for local organisations to consider a stronger focus on food
producing trees through the training and empowerment of the CBTs on this topic.

5.5 Reflections on Approach
5.5.1

Sampling

Gardens were identified by the CBTs from the NGOs and the researcher had no
visibility over this process. It is possible, particularly with Abalimi and Soil for Life
given the numbers of home gardens they support, that there are other gardens which
are part of their schemes which include trees but are not as well known to the CBT for
whatever reason so were not approached to be involved in the study. NGOs may have
unwittingly selected the ‘better’ gardens for the study. Gardeners who are well known
to the CBTs may be well known because they are more avid gardeners, or perhaps
because they require more support. Clearly there were multiple possible causes of bias
in the sampling approach.
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The different numbers of gardeners engaged through each NGO and in particular the
fact that more than half were from one NGO created problems for comparison between
these organisations and allowed for only limited use of some statistical methods
including the chi square test for independence as noted in previous chapters. Number
of gardens included was limited by time available for the study and capacity of the
CBTs to provide support but a larger sample overall would have allowed for more
extensive and meaningful data processing and analysis.
5.5.2

Interviews

During the interview design, the decision was made to opt for a semi-structured
approach to allow more free-flowing conversation however this limited the potential
for statistical analysis. If repeating this study then it would make sense to include a
Likert scale for certain questions, for example on inspirations and objectives.
One of the main challenges noted during the interviews was that it was difficult to
distinguish between whether gardeners were answering questions about their garden
as a whole, about the trees in their garden or about their vegetable garden. It is likely
that a reason for this is that contact was made through the NGO which primarily
support the vegetable gardening activities. This was compounded by the fact that
questions in the interview varied in terms of their focus e.g. “Why do you garden?”
“Why did you select this tree?” The approach taken was semi-structured to encourage
natural discussion however dividing the interview into focused sections for example
(i) garden as a whole followed by (ii) focus on trees only might have reduced this
confusion.
Maturity of trees in gardens may have also impacted results. In gardens where trees
were quite young, potential future intended or expected benefits were not always easy
to capture in the interview. In a few cases, gardeners talked of their intentions for a
particular tree to provide shade but in most cases benefits given tended to be limited
to either what is delivered today or future fruit production.
All the interviews were carried out on weekdays as this was when the NGO
representatives were available to accompany the researcher in line with health and
safety procedures. This potentially excluded gardeners who were working during the
week.
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6 Conclusions
In conclusion, there is much variability between the sampled home gardens in size,
shape, and species. Despite the variation, the sample does broadly share the home
garden characteristics mentioned above (Chapter 2.1) in that they are adjacent or close
to the home, used for multiple purposes, they are diverse and tend to be used to
supplement food supply.
More than half the gardeners (50%, Table 4-4) garden to produce food however a range
of motivations were captured. Those gardening for the purposes of food production
were often driven by a desire for a healthy diet and concern around knowing where
these products are from and how they are grown.
Gardeners get their information from a range of sources with most gardeners (69%)
getting input from other people (friends, family, neighbours) supporting other findings
on the social aspects of home gardening.
The most prominent challenge to gardeners in this location is the current water scarcity
(cited by 27% of gardeners) (Figure 4-16). However, challenges are varied and include
pests and theft which is primarily an issue where fruit trees were visible from the street.
Conclusions from the testing of null hypotheses:
(1) There is no relationship between plot size and species diversity (Null
hypothesis 1)
The null hypothesis was accepted based on the p values resulting from testing
relationship between plot size and two different ecological indices for diversity
(Simpsons and Shannon-Weiner). Weaknesses in the sampling approach mentioned
in the discussion and the small sample size may have limited these results with a 30%
increase in the number of species found in plots of >250m2.
(2) There is no relationship between economic status and gardening objective
(Null hypothesis 2)
A range of statistical tests looked at possible effects. The requirement for a minimum
number of responses made Pearson’s Chi-square test invalid. Fishers Exact Test
showed differences between the tiers but was not significant (p>0.5). As such, the null
hypothesis was accepted. The tabulated results showed that economic tier 1 had
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responses across all seven categories of objective whereas tier 2 respondents only
featured in 4 objectives.
(3) There is no relationship between economic status and use of water
harvesting (rain or grey water harvesting) (Null hypothesis 3)
Fisher’s Exact Probability Test showed no significant effect of economic status on
likelihood to do some form of water harvesting (p=0.58). Use of a chi-square test for
independence was considered to explore the impact of (i) NGO and (ii) location on
water harvesting but no combination met the minimum of 5 responses per cell to
support use of this method. A larger sample is required to support further tests.

7 Recommendations
Home gardening delivers a range of benefits to those who practice it. Policy makers
and organisations interested in enhancing wellbeing and supporting food security
objectives should consider the potential benefits of providing central support to home
gardening initiatives given the potential to enhance quality of life for some. For local
NGOs this could be through a broadening of their existing CBT curriculum. Policy
makers with limited resources should consider potential for partnership with local
NGOs who are already well positioned in target communities.
Differences in approach to water harvesting suggests a relationship between providing
resources / training and application of efficient water practices. Further examination
of current training curriculum offered by NGOs and testing of this effect should be a
consideration for local government as droughts are likely to continue.
The results from this study may inform future research. Whilst this study found no
relationship between economic status and gardening objective, reasons for gardening
were more diversified amongst economic tier 1. Research using primary
socioeconomic data should be used to further explore effect on gardening objectives.
A larger study which includes gardens without trees and even non-gardeners from
within the same geographic areas could provide deeper insights into not only why
people garden but why people do not include trees or not garden at all. Further,
extending this over a longer period of time could allow for seasonal comparisons or at
least reduce the possibility of results being impacted by current season, for example
amount of shade cover.
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Appendices
Appendix A – Survey questions to support semi-structured interviews

Management

Resources

Values Derived

Composition

SSI = Semi-structured interviews; DOM = Direct Observation & Measurement
Research
Data Point / Question
Unit / Example Answers Method
Objective
1.1 What is the plot size?
metres squared
DOM (calibrated
paces)
1
1.2 What tree species are present?
SSI & DOM
1.3 How old are the individuals?
Approximate years
SSI
1.4 How many of each species?
SSI & DOM
2.1 What products do you currently
e.g. paw-paw, sap…
SSI
harvest?
2.2 …how used?
consumed; sold
SSI
2
2.3 Why did you select these trees? e.g. for fruit, shade
SSI
2.4 What benefits do you get from
shade, fruit, income…
SSI
having these trees in the garden?
3.1 Where did/do you source your
SSI
trees?
3.2 What inputs do you use in your
e.g. Fertiliser, Water,
SSI
3
garden?
Seedlings
3.3 How much time do you spend in hours per week
SSI
the garden?
4.1 How long have you lived here?
years
SSI
4.2 Have you ever managed anything
SSI
similar at a previous address?
4.3 Did you set up the garden? If yes,
SSI
what was your initial inspiration?
4.4 Who in the household is the
SSI
primary gardener?
4.5 What training have you received?
4.6 Do other household members
SSI
contribute in any way? How?
4
4.7 Who makes decisions? How? Are
these discussed?
4.8 What (if any) agro-ecological
e.g. n-fixing; shade cover SSI
principles are intentionally
for crops; wind breaks,
applied?
mulch, support for
climbers
4.9 What challenges do you face with
SSI
managing the garden?
4.10 Have you encouraged other to try
SSI
this? Would you recommend it?
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Appendix B – Participation Information Sheet and Consent Form
Participant Information Sheet

Study Title: The role and value of trees in urban home gardens in Cape Town,
South Africa
Researcher: Liz Llewellyn
Contact number: 0717009469
You are invited to take part in a study into the role and value of trees in urban home
gardens. This study is for my MSc final dissertation in Forestry at the University of
Bangor, Wales, and The United Kingdom. This Participation Information Sheet
provides useful information on the study which will help you decide whether you wish
to take part. You are free to discuss this information with whoever you wish.
Please read the following sections and feel free to ask any questions if anything is not
clear. If you decide to take part then you must sign the attached consent form. Please
note that if at any point you change your mind and would like to withdraw from the
study you are free to do so regardless of the consent form.
Purpose of Study
Rapid urbanisation, particularly in sub-Saharan Africa, requires urban planners and
policy-makers to learn from initiatives which can address climate change resilience,
natural resource constraints and food security. Home gardens have been shown to
deliver local benefits across the above areas however the bulk of literature on home
gardens focuses on Asia and on rural locations.
The present study examines the role of trees in home gardens in Cape Town,
South Africa, to understand the role and value that trees in these systems provide to
owners and how these are managed by the household.
For local government authorities interested in the benefits of home gardens this
will provide insight in the motivations of home gardeners in relation to trees in their
systems and some of the challenges they face.
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Your participation in this study
You have been selected to participate because of your involvement with SEED Food
Freedom Project / Soil for Life / Abalimi [delete as appropriate] and the fact that you
currently have trees in your home garden.
Your participation in this study involves a visit by the researcher, Liz Llewellyn, to
your home garden to carry out some direct observations of your home garden and to
conduct a semi-structured interview with you. Liz will be accompanied by a
representative from SEED / Soil for Life / Abalimi [delete as appropriate].
Expected duration of the visit is approximately 1 hour. If a follow up visit is required
then this will be discussed and agreed with you during the first visit however the
intention is to keep this to one visit and to use your time as efficiently as possible.
How and when will the information you provide be used?
The information you provide will be used solely for this MSc dissertation. The
interview data will be seen only by the researcher. Any details you share will remain
anonymous. The final report is planned for completion within the 2017 calendar year.
You are welcome to request a copy.
Who pays for this study?
You as a participant will not incur any costs associated with this study. This is an
independent MSc study with no external funding received and as such unfortunately
no payments are available in recognition of participation.
Who can I contact if I have any questions or concerns?
If you have any questions, concerns or complaints about the study at any stage, you
can contact:
Rob Brook, Senior Lecturer in Agriculture and Rural Development at Bangor
University, North Wales
+44 1248 382517
r.m.brook@bangor.ac.uk
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Consent Form
Please tick to indicate you consent to the following (Add or delete as appropriate)
I have read, or have had read to me, and I understand the
Participant Information Sheet.

Yes

No

I have been given sufficient time to consider whether or not to
participate in this study.

Yes

No

I understand that taking part in this study is voluntary (my
choice) and that I may withdraw from the study at any time

Yes

No

I consent to the researcher collecting and processing my
information

Yes

No

If I decide to withdraw from the study, I agree that the
information collected about me up to the point when I withdraw
may continue to be processed.

Yes

No

I understand that my details I provide as part of this study which
are included in the final study will remain anonymous

Yes

No

I know who to contact if I have any questions about the study

Yes

No

I understand my responsibilities as a study participant.

Yes

No

I wish to receive a copy of the final study.

Yes

No

I hereby consent to take part in this study.

Yes

No

Respondent code:
Declaration by member of research team:
I have given a verbal explanation of the research project to the participant, and have
answered the participant’s questions about it. I believe that the participant understands
the study and has given informed consent to participate.
Researcher’s name:
Signature:

Date:
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Appendix C – Formulae for ecological diversity measures
Simpson’s Index (Magurran, 2009, 114-5)
Simpson’s index (D) calculates the probability that two individuals of the same species
are drawn at random from a community and is calculated using the following formula:

𝑛 [𝑛 −1]

𝑖
𝐷 = ∑𝑛𝑖=0 ( 𝑁𝑖[𝑁−1
)
]

where
𝑛𝑖 = number of individuals in the ith species
𝑁 = total number of individuals
Shannon-Weiner Index
The Shannon-Weiner Index (𝐻′) operates on the basis that individuals are sampled
randomly from an infinitely large community (Magurran, 2009, 107) and is calculated
using the following formula:

𝑛

𝑛

𝐻′ = − ∑ [( 𝑁𝑖 ) log ( 𝑁𝑖 )]
where
𝑛𝑖 = number of individuals in the ith species
𝑁 = total number of individuals
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Appendix D – Pie chart of responses to question on gardener ethnicity

Responses to question on gardener ethnicity
No Response
8%
Human Being
15%

Cape Coloured
Cape Coloured
38%

African / South
African
8%
Muslim
4%

Hlubi
Xhosa
Muslim
African / South African
Human Being
No Response

Xhosa
23%

Hlubi
4%

Appendix E – List of species
The table below records the full list of species. Genus is given where possible for
those species which could not be identified.
‘Colloquial / Local Name’ is a combination of names provided by the gardener and
online/desk research. Where no name was given by gardener then the Afrikaans name
is given in this column.
Note: E = Exotic, N = Native, U = Unknown; AL = Aromatic Leaves, F = Fruit, Me =
Medicinal, M = Multipurpose, N = Nut, O = Ornamental, Sh = Shade
# Latin name
Common
Local Given Origin Use
#
#
Name [Eng.] Name
Individuals Gardens
1 Acacia sp.
Acacia
Acacia
N
O
1
1
2 Afrocarpus
Small-leaved Yellowwood N
O
1
1
falcatus
Yellowwood
3 Aloe sp.
Aloe
Aloe
N
O
2
1
4 Annona
Cherimoya
Custard
E
M
1
1
cherimola
Apple
5 Bambusoideae Bamboo
Bamboo
E
O
2
2
sp.
6 Bougainvillea Bougainvillea Bougainvillea E
M
3
3
sp.
7 Breynia
Ice cream
Ice cream
E
O
8
5
disticha
bush or snow tree
bush
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Note: E = Exotic, N = Native, U = Unknown; AL = Aromatic Leaves, F = Fruit, Me =
Medicinal, M = Multipurpose, N = Nut, O = Ornamental, Sh = Shade
# Latin name
Common
Local Given Origin Use
#
#
Name [Eng.] Name
Individuals Gardens
8 Brugmansia
Moonflower Moonflower E
O
1
1
sp.
9 Brunfelsia
Yesterday
Yesterday
E
O
1
1
pauciflora
today
today
tomorrow
tomorrow
tree
tree
10 Callistemon
Bottlebrush Bottlebrush E
F
2
2
citrinus
11 Carica papaya Pawpaw

Pawpaw

E

O

8

5

12 Casuarina
equisetifolia
13 Citrus limon

Horsetail
tree
Lemon

Horsetail

E

M

1

1

Lemon

E

M

11

9

14 Cordyline
australis 'red
star' cultivar
15 Cupressus sp.

Cabbage
palm

Not known

E

O

1

1

Cypress

E

M

3

2

16 Cydonia
oblonga
17 Eriobotrya
japonica
18 Ficus carica

Quince

Christmas
tree
Quince

E

M

1

1

Loquat

Loquat

E

M

6

4

Common Fig Fig

E

M

12

11

19 Ficus possibly
(i) benjamina
or (i)
benghalensis
20 Gymnosporia
(species not
confirmed)
21 Hibiscus sp.

Not
confirmed

E

F

1

1

Confetti tree Confetti tree E

O

1

1

Hibiscus
variety
Jacaranda

Biscuit Tree

E

M

4

3

Jacaranda

E

O

1

1

Jasmine
variety
Wild peach

Jasmine
variety
Wild peach

E

M

3

2

N

F

1

1

Wild dagga

Wildedagga
(Afrikaans)
Not known

N

O

6

6

E

M

4

4

22 Jacaranda
mimosifolia
23 Jasminum sp.
24 Kiggelaria
africana
25 Leonotis
leonurus
26 Ligustrum sp.

Privet

African wild
fig
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Note: E = Exotic, N = Native, U = Unknown; AL = Aromatic Leaves, F = Fruit, Me =
Medicinal, M = Multipurpose, N = Nut, O = Ornamental, Sh = Shade
# Latin name
Common
Local Given Origin Use
#
#
Name [Eng.] Name
Individuals Gardens
27 Macadamia
Macadamia Macadamia E
N
3
3
(integrifolia / nut
nut
tetraphylla)
28 Malus sp.
Apple
Apple
E
M
6
4
29 Mangifera
indica
30 Melaleuca
Variagated
31

32

33
34
35
36

Mango

Bottle brush
(unconfirme
d)
Melaleuca
Narrowalternifolia
leaved tea
tree
Melaleuca sp. Bottle brush
(unconfirme
d)
Murraya
Curry Leaf
koenigii
Musa x
Banana
paradisiaca
Nerium
Oleander
oleander
Olea europaea Olive

Mango

E

F

2

2

Borselboom
(Afrikaans)

E

M

1

1

Australian
Tea Tree

E

Me

2

1

Borselboom
(Afrikaans)

E

Sh

1

1

Curry leaf
tree
Banana

E

AL

3

2

E

F

41

6

Oleander

E

O

1

1

Olive

E

F

6

6

E

F

1

1

E

M

8

7

E

M

4

3

E

F

4

4

37 Opuntia sp.

Prickly-pear

38 Passiflora
edulis

Passionfruit

39 Persea
americana

Avocado

Tolofiya
(Xhosa)
Granadilla /
Grenadella
(Afrikaans)
Avocado

40 Physalis
peruviana
41 Plumeria
(likely
Plumeria
rubra)
42 Polygala
myrtifolia

Cape
Gooseberry
Frangipani

Cape
Gooseberry
Frangipani

E

O

6

4

September
bush

M

2

1

43 Prunus
armeniaca

Common
Apricot

Not known N
Augustusbos
sie
(Afrikaans)
Apricot
E

M

4

4

72

Note: E = Exotic, N = Native, U = Unknown; AL = Aromatic Leaves, F = Fruit, Me =
Medicinal, M = Multipurpose, N = Nut, O = Ornamental, Sh = Shade
# Latin name
Common
Local Given Origin Use
#
#
Name [Eng.] Name
Individuals Gardens
44 Prunus persica Peach
Nectarine
E
M
21
15
45 Prunus sp.

Plum

Plum

E

F

3

2

46 Psidium
guajava

Guava

Guava

E

M

7

7

47 Punica
granatum

Pomegranite Pomegranite E

F

7

7

48 Pyrus
communis
49 Ribes nigrum

Common
Pear
E
Pear
Blackcurrant Blackcurrant E

F

1

1

F

1

1

50 Ricinus
communis

Castor Oil
Bean

Kasteroliebo E
om
(Afrikaans)
Raspberry
Raspberry
E
Cape Willow Cape Willow N

M

1

1

F
M

1
1

1
1

Octopus Tree Seekatboom E

O

2

2

Brazilian
Brazilian
Pepper Tree pepper tree

E

M

11

6

Australiese E
Waterbessie
Cape
E
honeysuckle
Linden
E

O

1

1

M

1

1

Sh

1

1

Blueberry

E

F

1

1

Grape
Grape
Cotton Palm Fan Palm

E
E

M
M

6
5

5
2

Spanish
bayonnet

E

O

6

4

E

O

1

1

E
U

O
M

3
1

2
1

51 Rubus sp.
52 Salix
mucronata
53 Schefflera
actinophylla
var. acutifolius
54 Schinus
terebinthifoliu
s
55 Syzgium
paniculatum
56 Tecoma
capensis
57 Tilia x
europaea
58 Vaccinium
myrtillus
59 Vitis sp.
60 Washington
filifera
61 Yucca aloifolia

Magenta Lilly
Pilly
Cape
honeysuckle
Common
Lime
Blueberry

62 Yucca gloriosa Spanish
Dagger
63 Yucca sp.
64 G03-T05

Yucca
Not known

Not known
Spaanse Dolk
(Afrikaans)
Not known
Spaanse Dolk
(Afrikaans)
Yucca
Not known
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Note: E = Exotic, N = Native, U = Unknown; AL = Aromatic Leaves, F = Fruit, Me =
Medicinal, M = Multipurpose, N = Nut, O = Ornamental, Sh = Shade
# Latin name
Common
Local Given Origin Use
#
#
Name [Eng.] Name
Individuals Gardens
65 G06-T08
Not known Not known U
M
1
1
66 G08-T02
Not known Rondebossie U
O
1
1
67 G08-T10
Not known Not known U
O
1
1
68 G09-T05
Not known Not known U
O
1
1
69 G09-T10
Not known Not known U
M
1
1
70 G09-T12
Not known Not known U
O
1
1
71 G16-T10
Not known Not known U
M
1
1
72 G24-T03
Not known Not known U
O
1
1
73 G26-T07
Not known Not known U
O
1
1

Appendix F – Results for species evenness using Simpson’s diversity index
The inverse of this formula (1 − 𝐷) is taken such that as diversity increases 𝐷
increases. The resulting values range from D=1 (7 gardens scored 1 being completely
even) to D=0.43.

Simpsons Diversity Index (D)

Species Evenness (Simpson's Index)
1.20
1.00
0.80
y = 0.0007x + 0.7748
R² = 0.1169

0.60
0.40
0.20
0.00
0

50

100

150

200

Are (m2)
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Appendix G – SPSS results: economic grouping on gardening objectives
Fisher’s Exact Test: Economic Grouping and Food Production Use Group
SPSS results table for Fisher’s Exact Test was not significant (p = 0.701).
Chi-Square Tests
Asymp.
Value
Pearson Chi-Square
Continuity
Correctionb
Likelihood Ratio

df

Sig. (2-

Exact Sig.

Exact Sig.

sided)

(2-sided)

(1-sided)

.248a

1

.619

.009

1

.926

.249

1

.618

Fisher's Exact Test
Linear-by-Linear
Association
N of Valid Cases

.701
.238

1

.464

.626

26

a. 1 cells (25.0%) have expected count less than 5. The minimum expected
count is 4.62.
b. Computed only for a 2x2 table
Fisher’s Exact Test: Economic Grouping and combined Aesthetic /
Recreational/ Social Use Groups
When tested, Fishers Exact Test showed differences between the tiers. Those
gardening for aesthetic, recreational or social reasons were more likely to be tier 1 (17
out of 21) than in tier 2 (4 out of 21). However, SPSS results table for Fisher’s Exact
Test was not significant (p = 0.701).
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Pearson Chi-Square
Continuity
Correctionb
Likelihood Ratio

Chi-Square Tests
Asymp. Sig. Exact Sig.
Value
df
(2-sided)
(2-sided)
a
2.084
1
.149
1.073

1

.300

2.091

1

.148

Fisher's Exact Test
Linear-by-Linear
Association
N of Valid Cases

Exact Sig.
(1-sided)

.228
2.004

1

.150

.157

26

a. 1 cells (25.0%) have expected count less than 5. The minimum expected
count is 4.23.
b. Computed only for a 2x2 table
Appendix H – SPSS results: gender and gardening objectives
A chi square test for independence was performed for gender and response to
gardening for food production as an objective. The SPSS results table below shows
that Yates Correction for Continuity was 0.155 with associated significance level of
0.69 indicating that the test result is not significant (p>0.05); this suggests there is no
association between gender and whether or not the a respondent gardens for food
production.

Pearson Chi-Square
Continuity
Correctionb
Likelihood Ratio

Chi-Square Tests
Asymp. Sig. Exact Sig.
Value
df
(2-sided)
(2-sided)
a
.619
1
.431
.155

1

.694

.622

1

.430

Fisher's Exact Test
Linear-by-Linear
Association
N of Valid Cases

Exact Sig.
(1-sided)

.695
.595

1

.440

26

a. 0 cells (0.0%) have expected count less than 5. The minimum expected
count is 6.00.
b. Computed only for a 2x2 table
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.348

The results for Yates Correction for Continuity for gender and gardening for aesthetic
reasons was 0.0 with associated significance level of 1.0 indicating that the test result
is not significant (p>0.05) indicating no association.
Chi-Square Tests

Pearson Chi-Square
Continuity
Correctionb
Likelihood Ratio

Value
.158a

df

Asymp. Sig.
(2-sided)
1
.691

.000

1

1.000

.158

1

.691

Fisher's Exact Test
Linear-by-Linear
Association
N of Valid Cases

Exact Sig.
(2-sided)

1.000
.152

1

Exact Sig. (1sided)

.500

.697

26

a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is
5.50.
b. Computed only for a 2x2 table
Appendix I – Fishers Exact Test results: economic grouping and water harvesting
Fisher’s Exact Probability Test showed no significant relationship between gardeners
from locations with a higher economic profile and likelihood to do some form of water
harvesting (p=0.58, one-tailed test).

Pearson Chi-Square
Continuity
Correctionb
Likelihood Ratio
Fisher's Exact Test
Linear-by-Linear
Association
N of Valid Cases

Chi-Square Tests
Asymp.
Sig. (2Exact Sig.
Value
df
sided)
(2-sided)
a
.087
1
.768
.000

1

1.000

.088

1

.767
1.000

.083

1

Exact Sig.
(1-sided)

.580

.773

26

a. 2 cells (50.0%) have expected count less than 5. The minimum expected count
is 2.31.
b. Computed only for a 2x2 table
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Appendix J – KMO and Bartlett's test results
KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling
Adequacy.
Bartlett's Test of

Approx. Chi-Square

Sphericity

df

.348
159.454
91

Sig.

.000

Appendix K – Principal Component Analysis scree plot
SPSS generate scree plot shows that most of the variation in Eigen Values can be
attributed to components 1 and 2:
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