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ABSTRACT
The purpose of this study is an assessment of the community garden in the City of
Rialto. There is one existing city-operated community garden in Rialto that typically has
a waiting list for available plots. Rialto is interested in expanding its community garden
program and approved funding for the design and development of additional garden
locations. This assessment provides data to help document anticipated and unexpected
effects of community garden participation and how the community is participating in the
garden program. The presented findings will not only identify obstacles and successes of
the community garden, but can be informative in future Rialto community gardens program
decisions.
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I.

INTRODUCTION

This research assesses a community garden in Rialto, California during 2016 and aims
to describe the garden program participation and the associated benefits. Rialto has one
garden as part of its Community Garden Program established with the intention of
providing social and health benefits to residents. Community building, good health, food
security, and cost savings, are among these benefits. The city’s commitment to subsidize
the community garden program is a way of providing a public service to residents, similar
to how public parks provide a recreational service. As the city moves forward with
expanding the garden program to provide service to additional residents, it is important to
review both the pros and cons of establishing new community gardens. This study
identifies the population participating in the program, describes participant involvement,
and the associated benefits reported by the gardeners. Additionally, insight from other
community garden programs is reviewed to identify the challenges so that this analysis is
useful to future decision making.
Garden history in the U.S.
Historically, gardens have become popular for a variety of reasons such as food
security, economic conditions, social networking, environmental injustice, and so on. In
addition, Ferris, et al reminds us that the term “community” itself can take many forms and
serve diverse interests. As such, the American Community Gardening Association’s
(ACGA) broad definition of a community garden defines the independent variable for the
purposes of this study. The ACGA definition of a community garden is: any piece of land
gardened by a group of people. This definition encompasses urban, suburban and rural
locations. It includes growing flowers and/or vegetables and may involve one community
plot, many individual plots, or plots dedicated to “urban agriculture.”
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The United States experienced an economic depression in the 1890s that increased
poverty and unemployment. This resulted in a high demand for community gardens. The
City of Detroit invested in urban gardens, nicknamed “Pingree Potato Patches”, to increase
food supply and supplement income. These gardens also promoted a feeling of self-respect
and independence during the economic downturn (Bassett, 1981).
The federal government promoted community gardens during World War I to
supplement the domestic food supply. Although the United States did not join the Great
War immediately, the Allies sent all their farmers into battle and were now having
problems getting food. This meant cuts in consumption for Americans to support the allies
and a need for increased food production. Therefore, Victory gardens were born from the
idea that all Americans who create or cultivate are doing their part in the war effort (Tucker,
1993).
The Great Depression of the 1930s triggered city government to put garden programs
in place to address hunger, poverty and emotional stress. These relief gardens, also known
as welfare garden plots, served a similar purpose as the potato plots of the 1890s in
improving the health and spirit of participants (Tucker, 1993).
Community gardens grew popular again during World War II and the Victory gardens
returned. Again, the gardens were necessary during a time of food insecurity while the
agricultural labor force was overseas. However, this time around, the gardens were also
being used for mental and physical benefits that people needed during a time a war (Ferris,
et al., 2001). As the postwar economic conditions improved, the Victory Gardens
disappeared along with the public necessity for food, until the 1960s and 1970s when urban
community gardens became popular again.
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Henderson, et al., describes how the

community garden movement of the 1970s was a response to social problems, such as a
demand to beautify blighted areas and strengthen community networks. Although food
production, recreation, income and education were still strong reasons for gardening, the
new focus of gardens targeted the rebuilding of social networks and blighted urban
communities. New York City’s Green Thumb community garden program evolved from
social activism gardens of the 1970s movement and has now become the nation’s largest
community garden program.
Recent fears raised about future food security, concerns of biotechnology in growing
food, use of insecticides and pesticides, food miles and rising food costs have politicized
what we eat and how its grown (Turner, et al., 2011). Industrial Agriculture has led to a
disconnect between people and the food system. Gardens are becoming popular again as
people desire to reconnect with food, nature, and community. Today’s gardens attract
people who are concerned with healthy food, sustainability, and/or preservation of cultural
traditions (Firth, et al., 2011). Based on this garden history, Rialto’s community garden
was originally established to address concerns related to space for fresh food production,
social gathering, and enrichment for residents.
Existing Rialto Community Garden
The City of Rialto currently operates one community garden, which was created in
1998. While residents who live in a single family home have ample space to create a
personal garden, residents who live within a multi-family development are limited to a
small balcony and/or patio, which may not always be enough to create an effective personal
garden. Maintaining a plot in the community garden may be the only opportunity for some
residents to grow their own food. More importantly, although a personal garden at home

3

provides access to fresh food and encourages healthier eating habits, the community or
group garden environment additionally promotes gardening education and interaction with
other community members. City documentation indicates the garden will provide residents
with a space to grow food, opportunity to socialize with others who share common
interests, and will educate the community on environmental-friendly gardening techniques.
Furthermore, the garden would promote healthier eating habits, provide an opportunity to
become active through gardening, and possibly provide relief on grocery expenses for
residents. (Appendix A)
Rialto has entered into a land use agreement with Grace Lutheran Church, a local
community church, to develop and operate a community garden on available land to the
rear of the church property. The church does not collect any payment for land used by the
community garden; however, gardeners are encouraged to donate surplus food to a food
bank so it may be distributed to the less fortunate. The existing garden is approximately
two acres with ground plots, raised plots, a storage unit and a small orchard. The garden
consists of 73 above ground plots that can be purchased for six months at a time. The
storage structure on-site is available for use by gardeners to store larger tools so they do
not have to haul them to and from the garden. The small tree orchard donated by the Rotary
Club is open to gardeners to take only what they will eat and excess produce from the
orchard is donated to a local food bank.
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Figure 1 - Existing Community Garden (Source: Google Maps)

The City has chosen to subsidize the cost of its plots through the Solid Waste
Management Division by charging a nominal fee of just under $4.00/month. City staff
facilitates an annual open house event at the community garden that is open to the public
for garden tours, educational workshops, the purchase of community garden harvest and a
chance to receive free give-away items. The educational workshops cover gardening
practice topics such as composting and other environmentally friendly gardening practices
and are available to gardeners during scheduled socials, to the public during the annual
open house event, and to children during field trips for the three nearby elementary schools.
The City administers the program by facilitating space, resources, managing finances,
and providing maintenance on the basis that gardening will serve as a means to provide
fresh food at a reduced cost while also promoting a healthier, more environmentally literate
community. Unfortunately, there is a lack of empirical evidence to prove that these effects
is actually happening in the garden. In the past, one Rialto gardener reported having
5

extreme mobility limitations when she first started using the garden. She began to care for
one plot on a regular basis until she found that she was capable of maintaining two plots,
and later, three plots. She attributes her increased mobility to her physical activities in the
community garden. While personal accounts are a great indicator of quality of life they
are not readily measured. This research will provide insight as to whether this is an isolated
occurrence or a benefit shared in general by community gardeners.
Expanding the Garden Program
Access to community gardens in Rialto is limited. Private community gardens run by
non-profit organizations have established within the city boundaries over the years and
have absorbed some of the community’s demand for garden plots. Local governments
have played a limited role in community gardens in the past. Since learning that garden
programs may help engage citizens in addressing a number of community problems,
municipalities have become more active in creating community gardens within their
boundaries. A community garden directly benefits the surrounding neighborhood by
replacing trash-filled lots and eliminating drug dealers and gangs from former vacant lots.
Gardens also provide fresh food, health and wellness benefits and serve as a gathering
space learning. With so many community garden benefits, an expansion of garden program
seems like the obvious thing to do. However, scholars such as Henderson warn that cityrun community garden programs must include specific elements or the gardens might
discourage citizen participation in government initiatives rather than increasing
participation. Specifically, the garden should address a public need, the city should be able
to sustain the garden program, there should be strong political and administrative support
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from city government, there should be sufficient public land available for the gardens, and
there should be a commitment of public funds for the garden program.
An understanding of the community’s use of the existing garden and the garden’s
successes may build confidence in community gardens and this assessment will provide
the supporting data and information that may help generate a wider range of political and
administrative support for the community garden program.

Questions that remain

unanswered include: Who uses the garden? How long have members been gardeners?
Why do they use the garden? How often? How long? How do they get there? What is
liked most? What is liked least? The answers to these questions may reveal opportunities
and constraints of the existing garden to serve as lessons learned when considering in the
design and operation of new gardens.
The aim of this research is answer the following questions:


Does participation in the community garden have an effect on a resident’s level
of socialization?



Is community garden participation associated with an increased level of
gardening knowledge?



Does participation in the community garden have an effect on a resident’s
health and wellness?



What obstacles or challenges face non-gardeners?
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II.

LITERATURE REVIEW

This chapter first covers urban gardens as contested space on the smaller local scale
and their urban agriculture role within the food system and broader political economy.
Then, although an extensive list of gardening benefits lies outside the scope of this paper,
this chapter looks in detail at a few anticipated benefits related to health, social interaction,
and food security. Lastly, a review of some challenges that face city-run community
garden programs and the importance of overcoming those challenges to have a successful
garden program.
Gardens as Contested Space
Although community gardens have performed successfully during times of crisis and
related social movements, one of the largest challenges that continues to face community
gardens is longevity. As pointed out in the garden history, gardens quickly appeared upon
low-valued land but were very susceptible to removal once the land gained value and/or
was sold for development. In researching New York gardens, Schmelzkopf states the city
may justify a reluctance to give long-term leases of public land for gardens with concerns
over maintenance and abandonment when in fact the true reason for the lack of
commitment to gardens is to keep public land readily available for new development
whenever the free market demands it. Smith et al. (1993), recounts a common view also
shared by housing –advocacy groups, that gardeners lose sight of the original vision in
which gardens were installed of as a means to beautify a neighborhood that needed beauty
for lack of housing. Community gardens in cities throughout the United States, “share the
common experience of carving out contested spaces in the large structures of economic
and political power” (Schmelzkopf, 1995). Community gardens cannot defend themselves
in free market environment because the focus is on the exchange values and not use.
8

Schmelzkopf states, that until benefits are easily quantifiable and persuasive arguments are
made for rights to open space, gardens will be treated as expendable and nonessential
privileges, which makes this assessment research even more important.
Garden Politics
Smith, et at. (1993), explains the era of neoliberalism as an increased reliance on the
free market and reduction government involvement. This is a particularity significant issue
when dealing with garden on public land in a political economy. He makes the point that
cities rely on the exchange values of the free market when considering the sale of public
land. The controversial auction of city-owned properties that contained 114 gardens to
private developers was perceived as privatization of urban space. This was viewed as
redefining land from a community garden use to land for sale available to for-profit
developers. In many cases, this gentrification process ended other garden movements.
Housing advocates supported new development and renovation in deteriorated
neighborhoods as it would provide desperately needed housing units to address the
shortages. Smith, et at. (1993), goes on to argue that the best strategy for garden advocates
to confront the neoliberal privatization of urban space is to reconstruct the scale at which
the political conflict unfolds known as “using politics of scale”. The controversy was
elevated from one individual garden to a network of dependent garden spaces. The topic
of urban space was also elevated to a conflict of land uses and who had rights to urban
space.
McClintock, (2014) discusses two contradictory perspectives on urban agriculture that
scholars tend to emphasis. Scholars praise urban agriculture for its potential contributions
to food security and food justice, public health, environmental sustainability, green jobs,
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education and community building. Social scientists, on the other hand, are critical of
urban agriculture as an alternative food network (AFN) that stands in opposition to the
dominant industrial agri-food system. Critics argue that despite intentions, AFN’s such as
urban agriculture are neoliberal in their outcomes. These alternative forms of food
production fill the voids left by the “rolling back” of the social safety net by providing food
where markets have failed to do so (McClintock, 2014). The perception is that the burden
of producing and providing healthy food in low-income areas has shifted from the state to
non-profit organizations. This reduction in government involvement and rise of a free
market solution is itself the definition of neoliberalism.
Benefits of garden programs
Again, an extensive list of gardening benefits lies outside the scope of this paper, as
scholars cite urban agriculture for its potential contributions to food security and food
justice, public health, environmental sustainability, green jobs, education and community
building. However, this section looks at a few anticipated benefits related to health, social
interaction, and food security.
Food security
As reviewed in the historical summary, food security has been the primary goal for
community garden during times of crisis such as the Great Depression, WWI, and WWII.
The benefits of food production can emerge as a reduction in grocery expense for an
individual, it can potentially supplement an individual’s income, or as in the past, they can
supplement the domestic food supply. In the past, food security is a goal sought to address
concerns related to poverty and food shortages. However, food security as a function of
community gardens is even more important today as we struggle with issues of rising food
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prices and the environmental costs of growing and distributing food (Schmelzkopf, 1995).
In fact, the ACGA recognizes that community gardens can improve quality of life by
actually reducing family food budgets.
Socializing
Meadow, et al., presented data on a community garden’s contributions to food security
and social integration. The paper found that providing space and equipment to people who
lacked these resources was one of the most successful aspects of the community garden.
Another successful aspect of the community garden was the opportunities created to
develop personal relationships among the community (Meadow, 2013). Fellow gardeners
learn from each other through socializing and conversation. Litt, et al., explain that active
involvement in gardens engages participants and they thereby directly and indirectly learn
about ecological systems, growing food, preparing food, and health and wellness in
general.
A study in Michigan found that gardens have become a vehicle for social change, as
many gardeners have found meaning in serving others by distributing food to other
gardeners, neighbors, and local food banks (McIlvaine-Newad, et al., 2003). This desire
to alleviate food insecurity for self and for others has built a community among gardeners.
Firth, et al. discuss how community gardens bring people together with a common purpose,
and these people make connections through joint activity leading to a strong sense of
ownership and pride. These joint activities provide opportunities for gardeners to learn
new skills and are important in the creation of social capital as they allow all ages,
ethnicities, and socio-economic backgrounds to interact informally.
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Education
McIlvaine-Newsad, et al. (2013), describe the concept of learning within a garden
where gardeners share recipes for organically based pesticides and cooking, all while
chatting and working on their individual plots.
There are also methods of educating from outside the garden such as inviting an
external agency or organization to share demonstrations with the gardeners. Inviting
experts on specific topics such as pest control, mulching techniques, healthy eating habits
and general wellness is great for exposing gardeners to new concepts. Even encouraging
different community gardens to network together, as recommended by Firth, et al. (2011),
can help gardeners share best practice ideas across gardens.

Furthermore, a great

opportunity for community gardens is to work with a community partner to educate
gardeners. The integration of ideas and techniques from different perspectives such as
nutrition or health, agriculture business, or agricultural sustainability can expose gardeners
to a variety of concepts.
Health
As previously mentioned, Rialto officials expected that the creation of the community
garden would provide an opportunity for residents to become active through gardening as
well as result in healthier eating habits. According to the Centers for Disease Control and
Prevention (CDC), a diet involving high fruit and vegetable intake is associated with a
decreased risk of suffering from heart disease, stroke, high blood pressure, diabetes and
some cancers. Research conducted by Barnidge, et al. (2013), in rural Missouri showed
that participation in a community garden was associated with higher fruit and vegetable
consumption. This higher fruit and vegetable consumption extends to the household of the

12

community gardener as well. Alaimo, (2008) finds that adults with a household member
who participated in a community garden consumed fruits and vegetables 1.4 more times
per day than those who did not participate, and they were 3.5 times more likely to consume
fruits and vegetables at least 5 times daily. Furthermore, support and promotion of
community and home gardens is Strategy No. 8 in The CDC Guide to Strategies to Increase
the Consumption of Fruits and Vegetables. This research could help determine if Rialto’s
community gardeners are similarly experiencing higher fruit and vegetable intake. If this
is the case, then it is foreseeable that additional garden opportunities would lead to a
healthier community and the City’s Community Services Department can take direct action
to help improve the quality of life for residents.
Challenges facing garden programs
Henderson, et al., (2009) explains that to achieve citizen engagement in local
government initiatives, 5 elements must be present in the city. The first element is that the
community garden must meet a clear public need. Second, the program design must align
with the municipality’s capacity for implementing and sustaining a garden program. Third,
there must be strong political and administrative support throughout the city government
for the community garden program. Fourth, sufficient public land must be available for
the gardens. Lastly, the city must be prepared to make a multiyear commitment of public
funds to the garden program.
Demand
Community gardens rely heavily on volunteers, therefore constant citizen involvement
is required for a community garden to be successful. Ultimately, this means that a
community garden can only be successful if community wants a garden. Fortunately,
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because scholars such as Barnidge, et al., (2013) and Twiss, et al., (2003) have associated
community gardens with a variety of benefits, a city does not have to wait for the
community to ask for one before beginning to develop a garden.
Sustainable
A community garden that meets existing community needs alone will not guarantee
citizen engagement. A sustainable program ensures that local officials can continue to
fulfill their financial and administrative obligations to residents in supporting the
community gardens. If promises to the residents are broken, public trust will be lost. This
can result in a reduction in citizen participation leaving the city with an investment in an
ineffective program. (Henderson, el al., 2009)
Support
Henderson, el al., (2009) also indicates that there must be strong political and
administrative support from city government to ensure that a community garden program
will be successful. Ideally, a city council that is supportive of healthy initiatives in general
can actually influence policy change to promote the development and maintenance of
community gardens. More importantly, they can help convince other council members and
officials within the municipality of the value in a gardening program and its significance
to the community.
Land
History shows that community gardens became common during times of crisis and
were government subsidized. Placing gardens on vacant land with little value allowed
people to grow their own food. However, once the economy bounced back, gardens were
abandoned as focuses shifted to profitable development on the land. As such, property
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ownership is very important in the development of community garden on which
community gardens are to be developed should be public land so the city has full control.
Incorporating garden spaces into already maintained city parks, might reduce development
and maintenance costs, decrease the likelihood of property sale and increase the overall
number of potential locations for new community gardens. Litt, et al., (2011), describes
how place based strategies that support gardens can promote health efforts to increase fruit
and vegetable consumption. The City of Escondido is one example identified by Twiss, et
al., (2003), as a municipality that has an adopted policy allowing for interim land use of
public and private property for community benefit through a special no-fee permit with an
expedited approval process, which waves normal zoning regulations. The City of Rialto
could consider adopting similar procedures to support the establishment of non-city
operated community gardens that would result in increased access to gardening for its
residents.
Funds
Similar to the land for gardens, the public funds for gardens must also be continuously
available for a significant amount of time. Henderson states that a city should be prepared
to make multi-year commitment of public funds for a garden program. Community garden
programs funded through the general fund of a City’s budget are extremely susceptible to
the economic climate of downturns and the associates funding cuts. A community garden
funded through a fee set by ordinance of the city council is less vulnerable to budget cuts.
In either case, it is important to have a firm commitment of public fund appropriations in
place for a garden program. (Henderson, el al., 2009)
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Summary
While much of the literature around community gardens have found value in beneficial
contributions to sustainability, health, food security, the built environment and community
building. There has been, and remains, the concerns about contested space for community
gardens and the role of community gardens as an alternative food network within the
political economy. To address the value of the program for Rialto an evaluation of program
benefits and limitations was undertaken in the summer of 2016. The means for examining
the Rialto program is discussed in Chapter 3.
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III.

RESEARCH METHODOLOGY

Introduction
The goal of this research is to address the value of the Rialto garden program. The
hypothesis for this research mirrors Rialto’s assumptions that participation in the
community garden program is associated experiencing higher levels of garden literacy
social interaction, and increased fruit and vegetable consumption. This research is a nonequivalent posttest only design. A posttest only design is the simplest of all experimental
designs. One of the advantages of this design is that it compares measurements of two
groups after only one (experimental) group receives the treatment (gardening). The
disadvantage of this research design is that there is not a measurement taken prior to the
treatment (pretest), which would enable one to see the effects of gardening on the
gardeners. A pretest was not possible since the experiment group had already been
involved in the community garden prior to this study.
Population and Sample
The experimental group is the Rialto residents who are registered community gardeners
and the comparison group are the Rialto residents who are not registered gardeners. The
sample size for this study is very limited. Although the Rialto Community Garden has
approximately 73 garden plots, nearly all of the registered gardeners tend to multiple plots
yielding a list of 24 individuals. Since it will be a relatively small number, an effort was
made to contact all of the research subjects for response, which included 2 survey mailings
with paid return postage, Spanish translation, a personally delivered mail drop-off and an
on-site presence. After elimination of displaced gardeners who have moved and who are
not Rialto residents, the result was a total experimental group population of 21 gardeners,
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11 of whom responded. All survey participants are 18 years of age or older, able to consent,
and not vulnerable subjects.
Instrumentation
The hypothesis for this research deals with the concepts of health, social interaction,
and garden knowledge, which all need to be operationalized in the survey instrument. This
research also seeks to describe the population of gardeners and any program limitations.
Therefore, the instrument also needs to include other questions relating to preferences,
attitudes and respondent demographics. A 2010 survey conducted by University of
California Extension Cooperative for a Community Garden Needs Assessment in Marin
County includes questions related to the same topics as those considered in this study. The
2010 survey instrument by Bauermeister et al. was utilized as a base instrument and
modified for this research (see Appendix B). The Marin County study did provide
descriptive statistics, described the population, and highlight limitations but the Marin
study was intended for a broader population that was countywide. In addition, it included
a variety of community garden types so the scope of the instrument was narrowed and
amended to fit Rialto’s research agenda.
Protection of the respondent
The City is not funding the study but has only agreed to assist in the research by
providing access to the site and gardeners. This study is affiliated with Cal Poly Pomona,
approved by the Institutional Review Board (IRB), and is both voluntary and confidential.
The research requirement for informed consent of subjects made anonymity impossible.
However, subject confidentiality was protected by implementing protocol measures. The
survey instrument includes an informed consent section with respondent signature, so each
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respondent survey was assigned a reference number, input into an electronic database, and
kept locked in a cabinet. The assigned reference number helped track responses but more
importantly, served as an identifier in the database to cross-reference responses. The
electronic data was secured in a password protected computer. Upon conclusion of the
research, all of the survey instruments and the electronic database was destroyed.
Research process
The survey was conducted with both an experimental group (garden users) and a
control group (non-garden users). In this study, the independent variable (or treatment) is
participation in the community garden or “garden user”. The independent variable in this
study is the gardening experience /or absence of gardening for respondents. Section A of
the instrument explores the garden experience questioning the respondent’s length of
involvement with the garden, frequency of use, duration of plot visits, reasoning for
participation, as well as community garden likes and dislikes. The dependent variable is
addressed in Section C of the survey instrument. In this section of the instrument, inquiry
about health, social involvement, and garden knowledge were operationalized through
questions about exercise time, fruit and vegetable intake, community participation, new
acquaintances, as well as familiarity with garden pests, garden insects, and composting.
Confounding variables that may influence the relationship between the garden experience
and anticipated benefits are found in Section D and include age, gender, and income.
Section B of the instrument investigates the non-gardener feelings towards the community
garden (see Appendix B). The initially proposed non-gardener group was defined as the
immediately adjacent neighbor of a registered community gardener, having the next
sequential address number or unit number and who is not a registered gardener. This
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control group of gardener neighbors would have helped control for compound variables
such as travel distance to the garden, proximity to alternative food sources, and amount of
money they are willing or able to spend on housing. Unfortunately, only 3 responses were
received from that group and the definition of the non-garden user (or control) group was
expanded to Rialto residents that are not registered City gardeners.
A survey introduction letter, survey instrument, and consent form were mailed out to
all registered community gardeners (garden users) and their immediate neighbor (nongarden users) in both English and Spanish. To obtain higher response, the research
protocol was modified and approved to institute a lottery, and a second mailing of surveys
was sent to all persons for which a response was not yet received as well as the surveys
returned as undeliverable. The lottery assisted in recruitment and consisted of the giveaway of a $10 Starbucks Coffee gift-card to 3 random subjects as a token of appreciation
for their participation. Lastly, conducting surveys on-site at the community garden during
an open-house event helped increase the number of responses. Carefully reviewing each
round of surveys ensured that there was no data overlap in the possible event that there
were 2 surveys for the same individual.
Summary
There were some challenges to this research, namely the small population size and
comparison group change. Yet, the overall methodology was successful in countering
these obstacles. The procedures were very inclusive, offering translated materials, an
intuitive instrument, alternative dissemination methods, paid return postage, and a lottery
incentive. The detailed examination of the program is discussed in Chapter 4.
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IV.

ANALYSIS

This chapter discusses who the respondents are, the reported impact of gardening on
health, nutrition, social ties, and the difference between gardeners and non-gardeners.
Then, a review of gardening factors that influence the benefit of gardening as well as other
external factors that confound the benefit of gardening. Additionally, this chapter explains
the decision not to be involved in the garden program, followed by a summary of key
findings.
Respondents
Most community gardeners are 55 years of age or older (90 percent) and women (64
percent) and non-white race (55 percent). Approximately 56 percent of community
gardeners held less than a college degree, even more (60 percent) reported a household
income below the City’s median of $50,971. While most (70 percent) report they have
been involved in community gardening between 1 and 5 years, 30 percent of gardeners
have been involved 6 or more years (Figure 2).

Figure 2 – Time involved in Community Garden

Whereas, most non-gardeners respondents were men (55 percent) between ages 35 and
44 years of age (35 percent) and Hispanic or Latino race (55 percent). Approximately 56
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percent of non-gardeners held less than a college degree and 70 percent reported being a
homeowner.
Reported Garden Impact
In asking respondents to identify the multiple reasons they participate in the community
garden, the top four reasons are 1) enjoy gardening, 2) exercise, 3) grow food, and 4)
connect with the community (Figure 3).

Figure 3 – Reasons for Gardening

When asked specifically about community involvement (Questions 15), approximately,
68 percent of non-gardener respondents indicate they do not participate in community
activities, while only 10 percent of gardener respondents report not participating in
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community activities other than the garden. Within a 3-month period, gardeners on
average, made 2.57 new acquaintances while non-gardener norm was 1.67. Additionally,
roughly 89 percent of gardeners made three or more food donations in the past year
compared to 42 percent of non-gardeners
The survey investigates garden knowledge (question 18) by asking respondents about
their familiarity with garden insects, composting, and garden pest control. Non-gardener
respondents reported having (39 percent) some level of familiarity with garden insects, (37
percent) familiarity with composting, and (44 percent) familiar with garden pest control.
Contrastingly, garden respondents reported having (100 percent) some level of familiarity
with garden insects, (89 percent) familiarity with composting, and (89 percent) familiar
with garden pest control.
The health related questions ask respondents specifically about fruit and vegetable
consumption (question 19) and exercise time (question 21). Most gardener respondents
(70 percent) consume fruit and vegetable several times a day though only 47 percent of
non-gardener and vegetable respondents consume fruit several times a day.
Analysis
Until now, this paper has provided a described nominal and ordinal data. While
descriptive statistics help communicate norms, a comparison of means reveals if there is a
statistically significant difference between the gardener and non-gardener groups. As such,
much of the data from the questions in Section C is recoded into an index and is involved
in computing a dependent variable called “Benefits Score” (See Appendix C).
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Dependent Variable: The development of indices for analysis
The Benefits Score is an overall account of social, health, and garden knowledge
measurements and is therefore comprised of three sub-scores. Specifically, the Benefits
Score is the sum of the Social Score, the Garden Knowledge Score, and the Health Score.
The Benefits Score ranges from a low of score of 5 to a high of 27. A low score indicates
fewer reported benefits such as low fruit and vegetable intake, less time spent exercising,
less community involvement, and low gardening knowledge. A high score indicates
someone who consumes fruits and vegetables more often, exercises more frequently,
knows more about gardening and more socially involved.
The social measurement is a combination of the number of new acquaintances the
respondent met within the last three months and the respondent’s community participation.
The number of new acquaintances reported by the respondents is ratio data and has a range
of 0 to 10. Separating this data into four equal groups using quartiles enables the
assignment of new corresponding directional values from 0 to 3. The nominal data for
community participation is reassigned from No and Yes to a value of 0 and 1 respectively.
The social measurement is the sum of these two variables and has a range of values from
0 to 4.
The garden knowledge measurement utilizes a scale to assess familiarity with garden
insects, composting and garden pests. The ordinal responses from Not Familiar to Very
Familiar are reassigned as incremental values from 1 to 5 respectively. The garden
knowledge measurement is the sum of these three variables and has a range of values from
3 to 15.
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Finally, the health measurement combines the fruit and vegetable intake with the
exercise time of each respondent. Both the fruit and vegetable intake and exercise time are
ordinal level data reported from least to greatest and are reassigned incremental values
from 1 to 4 respectively. The health measurement is the sum of these two variables and
has a range of values from 2 to 8.
Comparison of Benefits among Gardeners and Non-Gardeners
To understand if there is a difference in Benefits Score based on community garden
participation, the independent t-test is used to compare the means between two unrelated
groups on the same continuous, dependent variable. This research model meets
independent t-test assumptions: the dependent variable is interval or ratio level, the
independent variable consists of two categorical, independent groups, and there is no
overlap between the groups. Boxplots identified outliers and the Levene’s Test is included
for comparison of variances. The Benefits Score mean for gardeners was 22.9, nearly 8
points higher compared to the mean for non-gardeners at 15.0. The Levene’s Test value is
less than .050, so with “equal variances not assumed” the corresponding t-test Sig. value is
.000, indicating that the relationship is statistically significant and concludes that
participation in the community garden is a strong indicator of increased benefits
(APPENDIX D).
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Figure 4 - Benefit Score Boxplots

In further analysis, conducting an independent sample t-test to each of the three subbenefit components, Social, Garden Knowledge, and Health measurements explains shows
how gardening is associated with each benefit on an individual basis. The boxplots are
shown in the figures below and the t-test results tables for the individual sub-benefit scores
are in APPENDIX E. Individually, the Garden Knowledge measurement was the only
component of the three that was statistically significant. The mean difference between the
two groups was 6.0. The Levene’s Test value is less than .050, so with “equal variances
not assumed” the corresponding t-test sig. value is .000, indicating that the relationship is
statistically significant. Participation in the community garden is a strong indicator of
garden knowledge.
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Figure 5 – Garden Knowledge Index Boxplots

Figure 6 – Social Index Boxplots
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Figure 7 - Health Index Boxplots

The differences between gardeners and non-gardeners were statistically significant
only regarding knowledge. The garden specifics such as frequency of gardening and the
amount of time spent gardening were not statistically significant related to the anticipated
benefits. This analysis showed that community gardeners reported higher levels of benefits
overall than did non-gardeners. Specifically, the analysis revealed that participating in the
community garden is associated with increased gardening knowledge.

Although

individually, social and health measurements were not statistically significant, their
relationship in the Benefit Score combination resulted in a stronger significance than that
of gardening knowledge alone.
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Gardening Factors
Gardening factors such as the length of time involved in the garden and gardening
frequency may influence the dependent variable. While 30 percent of gardeners have been
involved 6 or more years and the other 70 percent indicate they have been involved in
community gardening less than 6 years. The data indicates that 67 percent respondents
report to garden between 2-3 times per week, while 33 percent of respondents garden 4-5
times per week (Figure 8).

Figure 8 - Gardening Frequencies

An analysis of covariance was conducted for the gardening factor components, length
of time involved in the garden and gardening frequency to test their influence on the
Benefits Score. Regardless of the respondent’s length of time involved in the garden or
frequency of gardening, the test results specify sig. values of .309 and .141 respectively
(APPENDIX F). There is no overall statistically significant difference in the Benefit Score
between the gardener and non-gardener groups once their means had been adjusted for
length of time involved in the garden and gardening frequency.
Confounding Variables
Other external factors that may potentially have a confounding effect on the benefit of
gardening include age, gender, and income. Therefore, an analysis of covariance was
performed with these external factors as covariates. These variables were used earlier to
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in this chapter to describe the respondents. Results (APPENDIX G) reflect sig. values of
.738, .369, and .370 for age, gender, and income respectively. There is no overall
statistically significant difference in the Benefit Score between the gardener and nongardener groups once their means had been adjusted for the covariates age, gender, and
income.
Discussion
One of the goals of the garden program was to provide space to grow for residence who
lacked the space. To that point, Question 13 of the survey measured the need for land to
grow and finds that only 18 percent of community gardeners reported having space at home
for a personal garden, while most (80 percent) non-gardener respondents reported having
the space at home (Figure 9).

Figure 9 - Garden space at home

A follow-up question (14) asks if the respondent actually has a personal garden at
home. None of community gardener respondents has a personal garden at home and only
a quarter of those non-gardener respondents with adequate land actually have a personal
garden.
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Questions 6 and 7 ask community garden participants what they like most and least
about the Rialto community garden. Garden participants mostly had positive feedback.
The top three themes reported for “like most” are 1) eating and sharing things grown in the
garden, 2) having their own (quiet) space to grow whatever they want to grow, and 3) other
gardeners who are willing to share garden knowledge and resources (Figure 10).
Furthermore, what respondents like most about the community garden is a reflection of the
top reasons reported for garden participation.

Figure 10 - Like most, Like least

Nearly all the comments reported for what garden participants “like least,” are a
reflection of perceived attitudes and actions of other individual gardeners, such as lack of
maintaining their plots, weeding, not respecting garden tool rules, and the wastefulness of
not picking their crops (so they rot on the plant). There was one comment related to a need
for better monitoring of garden access with the implication that non-registered gardeners
may be entering the garden.
The last question in Section A provides transportation insight, showing that every
community gardener respondent (100 percent) usually drives to the garden location instead
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of walking, biking, or using public transportation. At this point, the survey instructs garden
users to skip to Section C of the survey.
Decision not to garden
Those respondents who answered “no” to Question 1 of the survey asking if they are
current involvement in a community garden were immediately directed to questions in
Section B, inquiring why they may not be involved. The survey asks respondents to rate
their agreement upon completing the following sentence, “I am not involved in community
gardening because….” The bar graph (Figure 11) depicts their responses.

Figure 11 - Why not garden

Although over half of the non-gardener respondents (55 percent) were unaware of
Rialto’s community garden even more (62 percent) report that they do not have time to
garden. About 18 percent of respondents agreed that they do not care for gardening.
Approximately 13 percent do not live near the garden. Only 6 percent reported not having
transportation and being physically unable to garden. Approximately 43 percent of non32

gardener respondents indicated that the ideal location for a community garden would be
between 1/10 and one half mile distance from their home.
It is worth mentioning again that the number 1 reason for not being involved in the
community garden is that most (62 percent) non-gardener respondents reported that they
did not have enough time. This may be directly related to the income level required to be
self-sufficient. According to the self-sufficiency standard calculations by Insight Center
for Community Economic Development, a single parent household with one child living
in San Bernardino County during 2015 needed to earn at least $44,159 annually to sustain
basic needs and enable them to save for the future. The City of Rialto’s estimated median
household income for 2015 was $50,971, which is less than $7,000 above the selfsufficiency standard calculation. With little time outside of work, there is less opportunity
to participate in community gardening and events.
The good news is that a large amount of gardening time is not be needed in order to
experience the benefits. In analyzing independent gardening factors above, there is no
statistically significant association between the gardening factors and the Benefit Score
(see Appendix F). Therefore, while the gardening experience as a whole is associated with
increased benefits, the amount of time spent or frequency of gardening is has no significant
influence in the overall benefit.
In summary, the gardener and non-gardeners groups were very different.

The

demographic data describing the gardener respondents indicates a population of retired or
near retirement seniors that have time available to maintain a garden plot. Whereas nongarden was a young population that reported not having enough time to garden. The
reported data indicates that the gardeners are 2.8 times more likely to participate in
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community activities than non-gardeners are. Having an increased access to fresh food,
gardeners are almost 1.5 times more likely to consume fruits and vegetables several times
a day than non-gardeners are. Having a surplus of fresh food grown in the garden plots
also allows community gardeners make more than two times as many food donations in a
year than non-gardeners do. A higher benefits score is associated with garden participation
and despite group differences, variables age, gender, and income do not significantly
influence the Benefits Score.
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V.

CONCLUSION

This chapter recaps the study including the hypothesis and assumptions, applied
methodology, group differences, and the effects of independent factors on the outcome.
This chapter will also cover the limitations, lessons learned and implications of this study
for the City of Rialto and future studies.
Hypothesis
The hypothesis of this study is that participation in Rialto’s community garden program
is associated with health, social involvement and environmental knowledge benefits. The
city created a community garden program based on the assumptions that residents that
participate would learn about the environmental friendly gardening practices, experience
healthier eating habits, become more physically active through low-impact exercise, and
provide a place to socialize.
Methodology
The methodology use for this study was a non-equivalent posttest only design. The
research design was limited by the fact that a pretest measurement of the experiment group
was not possible and an equivalent control group comparison for the posttest period was
not feasible. A survey asking various questions related to health, social involvement, and
gardening knowledge, was conducted for both community gardeners and non-community
gardeners alike. The survey data was analyzed using descriptive statistics to describe the
population with charts of central tendency and dispersion to show patterns and an
independent samples t-test was applied to test each hypothesis. The results show that
participation in the community garden is associated with a higher level of benefits related
to health, social involvement, and environmental knowledge. Specifically, knowledge of
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gardening practices has a statistically significant association with participation in the
community garden.
Group Differences
The gardener and non-gardener groups were very different demographically. While
the majority of gardeners are 55 years of age or older, and females, and low-income (less
than $15,000 annually), the non-gardener group is mostly younger (35-44 year old) males
and have an annual household income of $75,000 or more. Education levels were nearly
the same for both groups when looking at percentages of the those without college degrees.
However, 8 percent more gardener respondents attained a graduate degree or higher than
did non-gardeners. Another distinct difference between the groups is the space available
to develop a personal garden at their respective residence. The 80 percent of the gardener
group reported that they lack the space to have a garden at home, while conversely 80
percent of the non-gardener group reported that they have adequate space for a garden.
Independent Factors
The gardener and non-gardener groups were very different, so the consideration of the
independent factors is important. In Chapter 4, the analysis of these confounding variables
shows that factors including age, gender, and income do not have an effect on the
association between garden participation and an increase Benefit Score. The analysis of
covariation run with age, gender, and income (see Appendix G) finds that any change in
the adjusted mean is related to chance only and is not significant. The significant
relationship between garden participation and increased benefits is not attributed to
external confounding factors.
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Limitations
One major limitation of this study was the research design as described in the
methodology chapter, the non-equivalent posttest only design.

Pretest and posttest

measurements of the same group would have provided a greater ability to link gardening
to the specified outcome. Another limitation is the very small population of community
gardeners. A larger population size would have increased the generalizability of the data.
Additionally, if a larger, purely random sample of respondents were available, broader
relationships between gardening and outcomes could have been addressed. Another
limitation of this study was the survey instrument. The employed instrument was borrowed
from another community garden assessment study and was modified. The instrument was
designed to collect predominately ordinal and nominal level data to describe and assess the
community. An instrument that collects interval-ratio level data might allow for more
robust research analysis, especially when the number of survey participants is less than
thirty.
Lessons Learned
This study provides the quantitative evidence to support the claim that Rialto’s
Community Garden program educates residents on gardening practices and provides
benefits. Moreover, this study provides information about who in the community is
participating in the program and how they are participating. Specifically, most program
participants are senior members of the community on a fixed income with no land of their
own to grow. Additionally, the community garden program educates and enriches the lives
of Rialto gardeners. The quantitative data shows that participants are actively learning and
increasing their environmental literacy, as well as learning how to garden in general and
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survey comments confirm that although guest speakers make educational presentations
during workshops, much learning comes from interacting with other gardeners. For
example, the sharing of growing tips and cooking recipes for specific crops occurs among
gardeners through communication with one another.
Implications for the City
The main objective of this study was to address the lack of research evidence to support
the fact that Rialto’s garden program accomplishes the intended goals. This research was
rather timely in the midst of a garden program expansion, as it provides empirical data
about participant behaviors and needs that can prove useful in designing additional gardens.
This information is important as an assessment of the existing garden and as possible
justification or findings for future funding for program needs.
Implications for future studies
One implication based on the finding that the population sampled is very limited in
size, is that the surveyed population needs to be expanded. One of the Rialto’s community
garden program may include 4 gardens in the near future with forthcoming garden
establishments. A program wide study of several gardens in the future could afford a
sizable population to sample from and improve generalizability.
A pretest survey should be conducted before the new city community gardens are
initiated as well. While a pretest measurement was not possible for the existing garden
location, a survey can included in the application process for plots at the new community
garden locations. This will allow for pretest-posttest research design in the future.
Finally, the survey instrument should be amended for future studies to collect additional
data related to the dependent variable. In this study, the variables being tested are indices
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representing concepts of health, gardening knowledge, and socializing. However, an
instrument with 2 questions related social interaction may be problematic as it results in a
very narrow representation of the concept. In addition, gardening knowledge definitely
entails more than just a grasp of insects, pests, and composting. Thus, adding questions to
the instrument that expand the measurement the dependent variable would inclusive and
provide a more accurate representation of the concepts.
Recommendations
Increasing Access
With only one operational garden in place, access to gardening is limited in Rialto.
This study found that most non-gardener were simply unaware that the City community
garden existed. Awareness is surely a precursor to access. As such, alternative methods
of advertising the garden program should be considered in order to reach a larger
population, increasing both awareness and access.
Involving elementary schools within the City with gardening would be impactful to the
community in several areas. Schools are secure land owned by a public agency and would
be a prime location to integrate a garden. The longevity of a school garden would not be
at risk or subject to property sale, the development and maintenance costs would be
minimal for an existing developed site, and a new garden would increase access for the
local neighborhood. More importantly, an on-site garden would be an opportunity to
introduce children to gardening and its benefits and provide a hands-on learning
experience. Children are currently absent from the City’s community garden but are
probably the most critical population of residents to get involved. Learning about the
ecosystem, harvesting fresh food, healthy eating, and a new gardening skill set at this age
is something that children can take with them throughout their life. This is a time in their
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life when learning these things can change or prevent years of bad eating habits that can
lead to obesity and other health relates issues. Elementary schools do inform children of
the importance of healthy eating as reflected in new lunch menus that include healthier
food options and even outside foods brought in for events have been restricted as well.
Children that learn from the classroom text supplemented by an interactive, learn-by-doing
experience are sure to retain the gardening knowledge and maybe pass it on to others at
home for a personal garden. These school gardens with help children understand the value
of food because teaching them how to harvest food from your own garden to help
supplement grocery expenses at the market or even replacing a fast food meal with a meal
prepared from the back yard.
This study also found that most non-gardeners feel that they do not have enough time
to garden. Garden program flexibility can provide convenience for some residents.
Bauermeister et al. (2010), suggests that shortening the period of time for which a plot is
available, may be attractive to the non-gardener community. “Caring for a garden plot for
one season or less is more manageable than committing to a plot for longer; especially if a
non-gardener feels too busy to participate. Offering a smaller introductory step into
gardening may be the encouragement community members need to get involved with
community, supplement their diets, get exercise, and achieve other benefits (Bauermeister
et al., 2010).”
Garden access will increase by implementing regulations that support the establishment
of non-city gardens. To continue promoting garden access to residents without expanding
personnel, the City should modify its development code to require or incentivize new
multi-family residential projects to incorporate a community garden into the common or
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an open space element. Covenants, Conditions and Restrictions for the project may help
fund and support the garden through the community’s management instead of by the City.
There are many recommendations from the referenced literature that can be applied in
Rialto to promote additional community gardens within the city. For example, Litt, et al.
(2011), describe how policymakers should consider making community gardens a primary
and permanent open space option in master planning. The city can benefit by implementing
this idea in the master plan, as well as, on a smaller project plans by integrating community
gardens in multi-family developments. The City Parks and Recreation Division could
institute a policy requiring the Ad Hoc Committee’s review of all plans for new parks and
existing park renovations to verify the incorporation of public space dedicated to growing
food wherever feasible. Additional research on land use policies that support and secure
community gardens is suggested. However, these recommendations would help to get the
young and middle-aged residents involved by making gardens available near their home.
A different demographic and a larger portion of the community would have access to land
for growing, gardening education, and support of food security. Whether used for leisure,
recreation, social networking, or for fresh food access, Rialto’s community garden program
is more important than ever.
Networking
Three essential components of community gardens are funding, education, and
leadership. The City provides garden funding through the Solid Waste Management
Division, which helps to secure garden viability. Garden education opportunities are
available through workshop presentations. Finally, the Master Gardener is a dedicated
volunteer who shows great leadership skills in working with city personnel to organize
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garden events, assisting with other gardener needs or concerns, and has a wide range of
gardening knowledge. However, to facilitate program growth, garden coordinators should
collaborate with both outside organizations, institutions, and other community gardens.
Working with outside organizations such as a partnership with a non-profit organization
can help secure additional funds to expand garden access.
Collaborations and partnerships may help provide opportunities in education,
management, and grant writing for additional funding. Bauermeister et al. (2010), suggests
community gardens can benefit by working together with local colleges for cooperation in
volunteer internships where students can earn credits, fulfill community service
requirements, gain field experience, or expand portfolios.

It is recommended that

gardeners from different community gardens in the area should network together, visit each
other’s sites, and share best practice ideas for planting, pest control, composting, and so
on. Networking across community gardens may help gain outside knowledge that can save
time, resources, and potentially even reduce funding needs for the garden.
Policy
There are current efforts to expand garden availability to the residents of Rialto. The
city subsidizes the garden by providing a facility, water access, tools, and limited personnel
involvement (for seasonal events and facility maintenance). The City Council has only
approved funding for the design and construction of additional community gardens within
the city. The funding does not include additional city staff for the program. Therefore,
similar to the existing community garden, volunteers at each new garden location will be
very important to the success and longevity of each one.
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The only zoning designation within Rialto’s Code that addresses land for growing is
the Agricultural (A-1) zone which allows for agricultural businesses such as farms,
nurseries, and orchards. In all other zones, the use of land for growing is considered an
accessory or ancillary use. Examples of this would be the personal garden at a residential
dwelling or a garden incorporated into the common open space of a multi-family residential
development. This policy concept is reflected in most of the country. The country’s history
with community gardens, where they becoming popular when needed and then be
disappearing when not, reinforces the idea that land for growing food is primarily left to
the more efficient and effective agricultural farms and is not the highest and best use for
land within an urban setting.
While Rialto could implement provisions to develop gardens on vacant land as an
interim land use, the city should focus on creating a more substantial network of gardens
with more permanency. The idea of a network of gardens with permanency encompasses
the concepts of both politics of scale and property ownership by Smith, et al. and
Henderson, et al. respectively. Smith contends that a collective group or network of
gardens is stronger than any individual garden on its own when involved in disputes of land
use and rights to urban space while Henderson reminds us that community trust is attached
to garden longevity, so property ownership is important to securing both. Public school
and parks are the 2 two most abundant networks of publicly-owned lands. A previous
recommendation within this chapter speaks to the creation of school gardens as a means it
educate children and increase garden access, and yet another prior recommendation within
this chapter talks about a potential policy to incorporate community gardens into new
construction of public parks.
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With regard to new park construction, the Quimby Act within the Subdivision Map Act
allows local governments in the State of California to pass ordinances requiring that
developers set aside land, donate conservation easements, or pay fees for park
improvements. These land, fees, or combination thereof shall be used only for developing
new or rehabilitating existing park or recreational facilities to serve the subdivision for
which the fees are collected. Revenues generated through the Quimby Act cannot be used
for the operation and maintenance of park facilities. According to the Quimby Act, park
and recreation purposes shall include land and facilities for the activity of “recreational
community gardening,” which activity consists of the cultivation by persons other than, or
in addition to, the owner of the land, of plant material not for sale. This means that the
City can utilize fees and land accepted through the Quimby ordinance to develop a
community garden or incorporate a community garden into a new park to serve the new
subdivision. Operations and maintenance for the park integrated community gardens could
be funded through the community garden program and/or park maintenance.
In closing, the community garden has proven to promote increased benefits for
participants, as expected.

Increased access to gardens will allow more residents to

experience these benefits as well. This report is a program assessment that verifies some
success of the Rialto community garden and provides supporting evidence of the garden
program’s value. A program assessment encourages reflective advising, provides data to
guide program modifications, increases the likelihood of meeting desired goals and
outcomes, and helps programs celebrate and advertise successes.

Although some

recommendations have been included in this report, this program assessment is only a
precursor for a needs assessment.

A needs assessment is the next logical step in
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determining and addressing needs or "gaps" between current conditions and desired
conditions or "wants".

The discrepancy between the current condition and wanted

condition must be measured to appropriately identify the need. With the cooperation of
the city, stakeholders, and garden partners, consideration of these findings and conducting
of a needs assessment in the future will both improve the current garden and promote the
success of future gardens in Rialto.
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APPENDIX C: Data Recoding

SOCIAL MEASUREMENT
Acquaintance + Community Participation
(Range = 0-4)
Acquaintance Index
Quartiles
≤25%
≤50%
Old Values
0
1-2
New Values
0
1

≤75%
3-4
2

Community Participation Recode
Old Values
No
New Values
0

≤100%
5-10
3
Yes
1

GARDEN KNOWLEDGE MEASUREMENT
Insects + Composting + Garden Pests
(Range = 3-15)
Insects, Composting and Garden Pests Recode
Somewhat
Old Values
Not Familiar
Unfamiliar
New Values
1
2
HEALTH MEASUREMENT
Exercise Time + Fruit and Vegetable Intake
(Range = 2-8)
Exercise Time Recode
Old Values
<1 Hour
1-2 Hours
New Values
1
2

Familiar
3

Somewhat
Familiar
4

Very
Familiar
5

2-3 Hours
3

>3 Hours
4

Once a Day
3

Several times a day
4

Fruit and Vegetable Intake Recode
Old Values
New Values

Almost Never
1

Few times a
week
2
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APPENDIX D: Benefits Score
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APPENDIX E: Sub-Benefits Scores
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APPENDIX F: Gardening Factors
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APPENDIX G: Independent Factors
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