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Abstract. A growing interest in urban agriculture creates the need to investigate the 

effectiveness of community garden management, specifically how it influences the garden‘s 

physical health.  We employed plot holder questionnaires, garden director interviews, and soil 

sample analysis to gauge the relationship between governance and soil quality at two organic 

community gardens in Madison, Wisconsin.  Despite distinctive differences in management 

techniques, lab tests for pH, organic matter, phosphorus, and potassium revealed healthy 

conditions for plant growth in both gardens.  This research approach can be utilized on a larger 

scale to develop improved governance regimes for community gardens. 
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Introduction 

 In recent decades, there has been a resurgence in the popularity and support of 

community gardens in many urban regions across the United States.  The reasons for community 

garden establishment and expansion are varied and reflect the concerns of specific communities 

and localities.  Community gardens are first and foremost a space for growth, both physical and 

social.  They provide a communal location for the growth of plants and the deepening of 

community relations.  The benefits of community gardens are wide-ranging; scaling from 

personal health, as seen in the current organic and local food movements, to national food 

security during the world wars.  The growth of urban areas and rise of industrial farming have 

distanced the general public from food production physically as well as mentally.  In recent 

years, there has been an attempt to slow this trend by localizing food production and teaching 

citizens the importance of sustainable agriculture—community gardens play a prominent role in 

this movement.  According to Kloppenburg, Madison, Wisconsin has been the home of 

community gardens since the early part of the 20th century (in Herbach 1998) and there are now 

over fifty community gardens in the greater Madison area (CAC 2010).  Each of these gardens 

possesses some form of management system that helps to regulate the use of communal space 

and supports the social community.  The purpose of our study is to evaluate the different forms 

of governance—defined as the use of institutions, structures of authority, and collaboration to 

allocate resources and coordinate or control activity (Bell 2002, 1)—used by two Madison 

community gardens, in order to discover their possible effects upon soil quality.  More 

specifically, our goal is to ascertain if management strategies in the form of garden-wide rules, 

rule enforcement, and the availability of educational resources influence soil health.   Two test 
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sites—Eagle Heights Community Garden and Atwood Community Garden—were strategically 

chosen because they possess differing governance regimes and available resources.   

  A multitude of human and natural factors help to determine the variability of soil 

conditions, but an analysis of all contributors is beyond the scope of our research; therefore, we 

have chosen to narrow our study to an analysis of the differences in management strategies and 

how they affect growing conditions.  Community garden governance regimes guide plot-holder 

practices, and thereby indirectly impact the physical condition of the land; therefore, 

management strategies are important to the preservation of soil as well as the general ―success‖ 

of a community garden.  We defined success in terms of soil health in conjunction with effective 

management.  More specifically, the presence and abundance of soil nutrients and organic matter 

coupled with a supportive style of governance and plot-holders‘ adherence to management 

strategies is deemed successful, while ineffective governance and poor soil conditions would 

reflect a need for improvement.  We assessed these factors through the collection of quantitative 

and qualitative data, including soil sampling, garden director interviews, and plot-holder 

questionnaires.  The effectiveness of governance was measured by analyzing each garden‘s 

management mechanisms and assessing plot-holder responses to these mechanisms.  Soil quality 

was determined by rating four parameters on scales derived from three university extension 

programs (Carmen et al. 2006; Kelling and Schulte 1998; Rehm and Schmitt 2002). Natural 

conditions, such as soil type and slope, are important determinants of soil quality and measures 

were taken to control for these factors during the sampling process.  By investigating the role of 

governance and its impacts upon the gardening practices of individual plot-holders, we hope to 

provide suggestions that may improve the effectiveness of garden management, resulting in the 

maintenance of soil quality.   
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 To begin the study, exploratory research was conducted on literary works, concerning 

themes deemed imperative to the understanding of the thesis.  Within this preliminary research 

section, scholarly articles were reviewed in order to better define terms of the study, such as 

governance and organic gardening methods.  This section also includes a review of the 

educational resources that are made available to plot-holders by each garden‘s management.  The 

next section details the methods of research and collection of primary data.  Three forms of data 

acquisition were employed, denoted by the separate sections on plot-holder questionnaires, 

garden director interviews, and soil sampling.  Delineation of these research techniques are 

maintained in the results and analysis portion that follows.  It is in this section that inferences are 

made, concerning the effectiveness or strength of governance (questionnaires and interviews) 

and soil quality (soil sampling) of each community garden.  The conclusion section provides a 

brief review of our research and is a synthesis of the individual data analyses, which acts as an 

overall assessment of the correlation between governance and soil health at two particular 

community gardens in Madison.  The final section denotes prospective improvements that could 

be made for future research on the topic.  However, before research could begin, two Madison 

community gardens with differing governance regimes were required.  The site selection process 

is described in the following section on the initial planning stages of the study.   

Initial Planning Stages & Site Selection 

 Initially the research team focused on differences in soil quality based on the cultivation 

practices of plot-holders, specifically between two gardens headed by the University of 

Wisconsin-Madison.  After discussion of the thesis with the director of Eagle Heights 

Community Garden and Professor Gartner, the focus of the project was altered to investigate if 

style of governance and availability of educational materials affect soil quality.  In short, the 
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change was made due to complications produced by the inability to signature soil to samples 

specific gardener cultivation practices.  The revised thesis was approved and two Madison 

gardens were selected as test sites.  The chief criterion for choosing test sites was perceived style 

of governance.  The decision was based upon an assessment of the rules, enforcement policies, 

and available educational resources that were stated or offered by the management of each 

community garden‘s website.  Our intent was to locate community gardens differing in the 

aforementioned criteria (i.e. one test site with many rules and educational materials, the other 

with a somewhat small set of rules and limited amount of educational materials).   

 This proved to be a very difficult task.  All of the Madison community gardens that were 

encountered during the screening process are well-managed.  To avoid this impasse, we 

redefined the selection criteria in order to compare the garden with the most educational 

materials available with one that possesses a more limited amount.  The decision was based on 

quantity of resources and does not represent any preconceived idea on the ―success‖ of each 

particular garden.  Due to its long history, connection to the agricultural faculty and graduate 

students of the University of Wisconsin-Madison, and the large quantity of available resources, 

Eagle Heights Community Garden (Eagle Heights / EHCG) was chosen to represent the first test 

site.  The second test site—a successful garden in its own right, proven by the long waiting list 

for its acclaimed plots—is Atwood Community Garden (Atwood).  After approval by both 

directors, preliminary research began by investigating written scholarship on topics related to the 

research question.  Besides providing basic knowledge of the topic, preliminary research was 

used as a vehicle to analyze the educational materials that are offered to plot-holders by each 

community garden.  After this background research was completed, methods of primary data 

collection are detailed.   
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Literature Review & Preliminary Research 

 A limited amount of research has been conducted on the possible correlation between 

governance and soil quality.  Despite the inability to build upon prior scholarship of such 

specificity, an investigation of academic research on governance of local/community 

organizations, urban agriculture, and soil quality allows us to better define the parameters of the 

research question.  First, literature pertaining to management at the local/community level will 

produce a better understanding of the differences among community garden governance styles 

and their impacts on plot-holders.  Second, articles on urban agriculture and soil quality in 

general will help to generate a more specified definition of ―soil health‖, which will be needed 

during analysis of soil samples.  A review of scholarly works on these topics will not stand 

alone; rather their input is interspersed amidst our preliminary research on the management 

strategies and educational materials of each community garden.  Our starting point is a general 

discussion of governance regimes, followed by a description of the specific management styles 

of Atwood and Eagle Heights, and ending with a review of the educational materials offered by 

each garden and terms deemed pertinent to the study.   

Governance 

 In general, governance is simply the act of governing, but the term varies in definition 

depending on the discipline and subject matter.  Bell defines governance as ―the use of 

institutions, structures of authority, and collaboration to allocate resources and coordinate or 

control activity in society or the economy‖ (2002, 1).  Although broad in its terminology, this 

definition correctly describes the components of governance that are the focus of our research.  

The first component, the ―use of institutions‖, is represented in our test sites by the guidance and 

financial support provided by the institutions of ownership; namely, the Goodman Community 
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Center (Atwood) and the University of Wisconsin-Madison (EHCG).  There are significant 

differences in the magnitude and extent of influence of each institution on its respective garden. 

For instance, as a governing institution, UW-Madison determines the composition of the 

EHCG‘s staff and offers a large quantity of educational materials in many forms.  Managerial 

staff or coordinating members perform leadership roles that influence the way each garden is 

operated and also act as educators.  For example, at EHCG a mixture of students, faculty, staff, 

alumni, and community gardeners that provide advice to plot-holders and meet monthly to plan 

and develop programs and policies that foster the mission of the garden (EHCG 2010a). The 

sheer number of EHCG staff members, coupled with the diversity of knowledge and experience, 

certainly contributes to the strength of the garden‘s governance.  Atwood also makes use of 

knowledgeable individuals, especially the master gardeners, and those that compose the 

volunteer monitoring groups who manage the garden as a whole.  Their work at the community 

level meshes with the second component of governance, the ―structures of authority‖.   

 EHCG and Atwood have fundamentally different management systems.  Eagle Heights is 

centrally governed by a staff that is responsible for the general operation and financial 

management of the garden as well as the creation of rules, enforcement, and dissemination of 

gardening knowledge.  Management of Atwood, on the other hand, is organized by the 

community of plot-holders, themselves.  The Goodman Community Center acts as a general 

overseer of the garden and a staff member acts as the financial caretaker, but governance is 

generally the responsibility of the gardeners themselves (Storms 2010).  Although important to 

mention from the outset, these two components of governance are not the focus of our 

preliminary research.  Rather, the governance techniques were examined through the analysis of 

the rule sets, enforcement policies, and available educational materials.  However, further details 
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on the institutions and structures of authority of each garden are discussed in greater length in the 

methods section that describes the test site selection process.  Furthermore, the impacts of these 

management systems are elaborated upon and connected to our empirical research in the data 

results and analysis section.    

EHCG & Atwood Educational Resources 

 Simply comparing the size of rule sets, strictness of enforcement policies, and available 

educational materials between gardens does not reveal the inherent effectiveness of governance.   

To attain a preliminary understanding of the role of governance within community gardens (i.e. 

before conducting interviews, questionnaires, and soil sampling), an investigation and review of 

management strategies, particularly educational materials, of the two test sites took place.   

 In terms of the amount of rules, enforcement policies, and available educational 

materials, EHCG has a strong governance regime.  Due to the vastness of resources it makes 

available, a review of EHCG will account for the majority of our analysis.  The Atwood 

Community Garden is only one of the many important programs that are managed by the 

Goodman Community Center.  Although financial and administrative management is provided 

by the Goodman Community Center, fewer printed educational materials and online articles are 

made available to plot-holders.  When the quantity of educational materials is taken into 

consideration, Atwood possesses a weaker centralized governance strategy.  Educational 

materials from each garden were referenced throughout and compared with scholarly literature 

on similar topics.  Terms under review include: organic gardening practices, types of fertilizer, 

the importance of organic matter, and nutrient needs of the soil.   
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“Organic” Gardening 

 Differences between Atwood and EHCG gardening rules exist, but both promote organic 

gardening practices.  Like governance, ―organic‖ is a term that possesses many nuanced 

definitions depending on context and scale.  At its broadest, organic existence can represent a 

lifestyle, in which one tries to live in harmony with its ecosystem. In this sense, organic urban 

gardening acts as a maintainer of the ecosystem that it inhabits.  For example, in urban areas, 

gardening forms part of the urban landscape mosaic and seems to play a role in ecosystem 

services that spill over to the rest of the landscape, like seed dispersal and pest regulation 

(Andersson et al., 2007, in Barthel, Folke, & Colding 2010, 255).  At a smaller scale, and the one 

predominantly used in this study, organic refers to ―more natural‖ gardening techniques that 

strive to maintain soil and produce successful, naturally-occurring yields without the use of 

chemical or artificial additives.  An investigation of how each garden perceives the term and 

disseminates that idea through the use of educational materials helped during soil sample 

analysis, revealing how organic practices impact soil quality.   

 Eagle Heights Community Garden was established in 1962 to offer its plot-holders the 

opportunity to participate in an organic gardening community (EHCG 2010c). Although this 

statement was published on the EHCG website, the current director, emeritus professor Margaret 

Dentine, reported that the decision to ban synthetic fertilizers and pesticides was made in the 

1990‘s (Dentine 2010).  This represents how the term has changed over time and is still 

contentious today.  To many consumers, ―organic‖ refers to something ―natural‖ that is somehow 

beneficial for the environment and their health (Mittenthal 2008, 8). This use of the term is 

popular in today‘s everyday language and has become the layman‘s definition of the word; 

although, to institutions such as community gardens, the term ―organic‖ is more stringent and 
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detailed.  Atwood is also an organic garden and states that plot-holders must refrain from using 

herbicides, pesticides, fungicides and/or artificial fertilizers.  Acceptable soil amendments at 

Atwood are compost, composted manure, straw, hay, garden lime, bone or blood meal, and other 

compostable organic matter such as leaves, grass clippings, green manure, etc. (Atwood 

Welcome Packet 2010).  The formal definition, used by certified organic farmers, food 

processing companies, scientists, and government regulators, refers specifically to food 

production that follows the rules of the United State‘s Department of Agriculture‘s National 

Organic Program (Mittenthal 2008, 8).  According to the USDA, organic farming excludes or 

strictly limits the use of manufactured fertilizers and pesticides, plant growth regulators such as 

hormones, and genetically modified organisms (Gold 2007).  It is not our objective to compare 

the gardens to rate which is more organic; rather these slight differences in terminology were 

highlighted to display the ambiguity of the term organic.  One of the most important aspects of 

nearly every variation on organic gardening is the control of soil additives; particularly the 

barring of synthetic fertilizers and pesticides, which both gardens adhere to.    

 Maintaining nutrient availability in soil is an extremely important aspect of gardening and 

fertilizer application is the most widely-used tactic to achieve this goal.  EHCG defines fertilizer 

as anything that‘s added to soil to help plants grow.  Fertilizers can be ―natural‖ in origin, 

meaning they are made from manure, animal parts, plant parts, or naturally occurring rocks or 

rock-like materials.  While commercial fertilizers can be produced organically by strictly 

following the guidelines of the USDA, they can also be ―synthetic,‖ meaning that their 

production involves the use of industrial chemicals like acids and a source of energy like natural 

gas (EHCG 2010d).  Eagle Heights encourages the use of the natural fertilizers and also praises 

the use of commercial fertilizers that are created through organic processes.  Likewise, Atwood 
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plot-holders are required to employ organic techniques, but industrial fertilizers, despite the 

possibility of being organic, are not encouraged as heavily as at EHCG.  Both gardens follow a 

relatively strict definition of organic based on the USDA standard, but some scholars discourage 

the use of commercial fertilizers.  As defined by Bennett et al., ―organic farming or gardening 

involves producing crops without applying commercial fertilizer or chemical pesticides‖ (2008, 

129).  By this definition, EHCG is not a truly organic garden, because it allows the use of 

organic-commercial fertilizers.  This is not to say that EHCG is not organic, but to remind 

readers that there are no static definitions of ―organic‖ gardening practices.    

 On its website, Eagle Heights strongly emphasizes that fertilizers should be used every 

year even in plots that have been fertilized regularly in the past.  For decades many gardeners 

have grown plants without using fertilizers. As a result, if fertilizers are not used now, the plants 

tended by today‘s gardeners can suffer nutrient deficiencies that lead to poor growth and reduced 

yield (EHCG 2010e). Fertilizers are typically sold on the basis of their nutrient ratios nitrogen 

(N), phosphorus (P), and/or potassium (K) content) with a 20-10-15 fertilizer containing 

approximately 20 kg of N, 10 kg of P, and 15 kg of K per 100 kg of fertilizer.  The following 

passage exemplifies the adamancy of the garden management on the application of fertilizer: 

 ―You MUST fertilize to get the most out of your garden. If you go year after year without fertilizing, your 

 soils will be depleted of nutrients, your yields will drop, and your plants may show symptoms of either 

 nutrient deficiency or disease.  In general, most plants benefit from nitrogen fertilization every year, while 

 phosphorus and potassium need be added only every 2-3 years (keep in mind that leaves and compost, 

 while useful in the garden, are NOT fertilizers!)‖ (EHCG 2010e) . 

The Eagle Heights Garden Manual suggests that organic gardeners would do well to start the 

season with one 40-50 lb bag of general, all-purpose organic fertilizer.  ―Generally you should 

look for something fairly balanced, like a 4-6-4 fertilizer.‖ (Mittenthal 2008, 28) A well-balanced 
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ratio such as this would supply the required amounts of nutrients, provided that the soil was 

equally proportioned, but this is not the case at EHCG. 

 Soil tests in 1993 showed very high phosphorus and potassium levels throughout the gardens. This 

 presumably reflected that for many years Eagle Heights was tilled annually using large machinery and 

 manure from UW‘s dairy barns.  Manure contains large amounts of phosphorus and potassium relative to 

 nitrogen, and unlike nitrogen, both  elements (but particularly phosphorus) can be held in the soil for long 

 periods. As a result, even though this manuring stopped almost two decades ago, gardeners today are still 

 ―spending‖ the extra phosphorus (EHCG 2010f). 

Knowledge of this unequal balance of nutrients is stated on the website, but all educational 

materials do not highlight this specific situation which requires appropriate fertilizer application.  

Moreover, the suggested ratio of N-P-K is not universally accepted.  For instance, Long suggests 

that the ideal balanced fertilizer should have a ratio of roughly 3 parts N to 1 part P to 2 parts K 

because nitrogen is the most needed nutrient of the three (2000, 1).  Additionally, soil scientist 

Garn Wallace says, "Fertilizer companies have convinced people they need to add extra 

phosphorus to promote flowering and fruiting, but what's actually important is to get a soil test to 

be sure you have ample but not excessive phosphorus and to avoid applying too much nitrogen‖ 

(in Long 2000, 1).  The previous example was not presented to denounce the recommendations 

made by EHCG, but rather to show that no matter the strength of governance, each method is 

situated within larger academic debates.  Furthermore, fertilizer is but one additive that affects 

soil quality; there are many alternative perspectives on ways to maintain and supply nutrient 

supplies.  The following discussion widens the debate on soil amendments to include the 

addition of organic matter in the form of compost and mulch.   

 Organic matter is beneficial to soil in many ways that fertilizer cannot be, yet its 

effectiveness is a matter of contentious debate among scholars.  It influences the moisture-

holding capacity of the soil, serves as an additional supply of nutrients, feeds microorganisms, 
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and makes it easier to dig in the soil. There is no ideal target number of organic matter when 

testing; generally, more is better, and a soil that has less than 2% organic matter is likely to be 

less productive and harder to work in than soil containing greater percentages of organic matter 

(EHCG 2010g).  Like soil nutrients, the amount of organic matter depends on natural conditions 

such as local vegetation, temperature, and other factors.  It is possible to increase a soil‘s 

percentage of organic matter, but this requires large additions of crop residue, compost, mulch, 

or manure (EHCG 2010g).  Some argue that organic matter is so effective that gardeners often 

do not need commercial fertilizers for a successful organic garden. After surveying the results of 

several thousand tests of organic garden soils, soil scientist Will Brinton, reported that, "after a 

few years of using compost and cover crops, most organic gardens need nothing more than 

annual additions of organic matter to keep crop nutrients in good supply (in Long 2000, 1).   

Opinions on the benefits of organic matter vary greatly throughout literature however.  

 Mittenthal states that soil amendments, such as compost, add organic matter and contain 

some of the same nutrients that fertilizers do, but in much smaller amounts.  For instance, 

compost may have N-P-K values like 0-0.5-0, therefore these products are not an effective way 

to provide most garden plants with nutrients (2008, 46).  Another source states that while annual 

use of compost and mulch will certainly maintain or increase the amount of organic matter in the 

soil, some scholarly research suggests that such organic amendments may not add the required 

amounts of nutrients.  Cogger found that composts contain all of the essential plant nutrients, but 

the availability of some nutrients, especially nitrogen, in compost is lower than from un-

composted materials because composting converts soluble nutrients into organically-bound 

forms, which must first mineralize before they will become plant-available (2005, 246).  The 

complexity of compost-use increases when one considers that sheer amounts of certain nutrients 
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do not measure a soil‘s quality.  Nutrients in the soil come in many forms, some receptive to 

plant use, while others are trapped in immobile forms.  The work of Cox et al. (2001) measured 

significant improvements in soil physical properties, such as organic matter content, from 

compost application but did not see a beneficial effect on crop yield until the third year after 

application. They attributed this effect to nitrogen immobilization from the compost, because 

laboratory incubations showed that nitrogen immobilization persisted for at least 18 months 

following application of the compost (in Cogger 2005, 246).  Moreover, composition is not the 

only factor that helps to determine the efficiency of organic additives; application methods also 

influence their effectiveness.  Nutrients derived from compost incorporated into soil for example, 

are assumed to be more subjected to immobilization in the soil than compost applied as mulch, 

simply due to the difference in degree of physical contact between soil and compost.  Moreover, 

when compost is mixed with the soil, part of the compost may end up at locations that are not 

bypassed by percolating soil water (Jensen and Reeh 2002, 247).  This debate over the usefulness 

of organic additives reveals a broader dialogue on organic gardening techniques in general; 

although, for the purposes of our study, any and all of the above-mentioned organic methods are 

perceived as important to the maintenance of soil quality.   

 The previous sections intended to display how governance and ―good‖ gardening 

practices are variable.  Eagle Heights supplies their plot-holders with educational materials that 

are praised, and at times contradicted, by other academic research.  Reviewing these resources 

and comparing them to other scholarly works have informed us of fundamental differences in 

gardening techniques as well as laid the foundation for the analysis of the relationships between 

governance, dissemination of education materials, their use, and resulting soil properties.  We 
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have also used this newfound knowledge to better interpret soil sampling techniques and design 

interview questions, detailed in the methods section to follow.  

Methodology 

 The dual nature of our study—specifically, the linking of a social input (governance) with 

a physical result (soil quality)—requires a two-fold approach to primary data collection.  

Therefore, in order for us to assess if a correlation between style of governance and soil quality 

exists, both quantitative and qualitative data must be collected and analyzed.  Detailed 

descriptions of the techniques used are as follows.    

 In order to assess the quality of soil of each community garden, soil sampling was 

conducted at Eagle Heights and Atwood community gardens (Figure 11).  For the purposes of 

our study, ‗soil health‘ was determined by the analysis of physical properties and nutrient content 

of samples taken from various gardening plots and neighboring control sites in each community 

garden under study.  A systematic sampling technique was employed to best represent each 

community garden, given the limited amount of time and resources (Gomez and Jones 2010, 82).  

The plots at Eagle Heights are arranged on a slope; therefore, multiple samples representing sites 

at the top, middle, and bottom of the hillside were required.  This sampling technique was 

necessary because soil quality is in part a product of slope.  Since Eagle Heights covers an area 

roughly three times the size of Atwood, the number of samples reflected that difference—nine 

total samples were taken at Eagle Heights compared to six at Atwood.  A slight slope exists at 

Atwood Community Garden so a similar sampling technique was employed.  Both gardens are 

not uniform units of cultivation; each is separated into sections (Figure 11).  At Atwood these 

sections resemble city blocks, surrounded by roads (or a paved bike path) on all four sides.  At 

Eagle Heights, plots are assembled into large sections, delineated by walking paths.  With the 
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cooperation of each garden‘s director and plot holders we choose the plots and control locations 

that represented the gardens most accurately. 

Eagle Heights and Atwood have varying physical geographies and soil qualities.  We 

realize analysis of all factors, both natural and anthropogenic, are beyond the scope of this study.  

Discrepancies in soil quality existing between samples at each garden may be attributable to 

variables other than governance strategies. For this reason we cannot compare Eagle Heights and 

Atwood directly.  Furthermore, samples taken at each garden will be compared to control sites in 

very close proximity to their respective sample; samples taken at the top, middle, and bottom are 

compared to control sites at equivalent slopes.  

After gaining the approval of Eagle Height‘s plot-holders, a sampling date was arranged 

with the garden director.  The initial collection process incorporated field notes, which describe 

the appearance of plots in terms of mulch, winter crops, and other soil covers.  Furthermore, 

descriptions of the natural conditions (e.g. slope, garden layout, and plot location) and soil 

qualities like color, moisture, and texture were documented.  Depth measurement was necessary 

to allow comparability between samples and their controls.  After taking a soil core, all soil 

above the B horizon was collected for analysis.  This process was accomplished by determining 

the line between horizons, represented by changes in color and texture.  Each plot, control site, 

and soil sample were photographed for later reference.  Samples were labeled and stored in re-

sealable bags and allowed to dry before submission for lab analysis.  Lab analysis was conducted 

by the UW Soil and Plant Analysis Lab.  The ‗farm field test‘ consists of measurements of 

organic matter (O.M.), phosphorus, potassium, and pH level.   

An important aspect of our study was the decision to have our samples analyzed in the 

UW Soil and Plant Analysis Lab as opposed to using a home test kit.  The largest factor in the 



17 

 

decision to have lab analysis performed was the accuracy of quantitative data that would be 

provided.  Economically feasible home kits are less reliable and only provide qualitative 

measurements for phosphorus, potassium, and nitrogen whereas lab analysis yields quantitative 

data that allows more objective comparison between plot and control samples.   Moreover, it 

would have been extremely time consumptive to conduct testing with a home kit.   As previously 

mentioned, lab analysis provided results pertaining to the quantities of organic matter rather than 

nitrogen, in order to compliment preliminary research on garden-distributed educational 

materials that are situated within the larger debate on organic gardening methods.  

Upon return of the soil samples, analysis of the lab results was completed with the 

assistance of a soil science consultant.  The results of the analysis allowed us to gauge the soil 

quality of individual samples in order to make conclusions on overall soil health of each garden.  

This was achieved by individually evaluating the tested parameters and categorizing them 

according to pre-determined scales.  For instance, acidity levels between pH 6.5 and 7.5 are 

considered healthy, while values outside of this range are considered less than optimal.  The 

individual parameters of each plot sample were then compared to the corresponding parameters 

of the respective control.  The difference was then expressed as an amount increase or 

decrease—the unit of measurement being specific to the parameter—representing changes, if 

any, that may be attributable to cultivation (Tables 1- 8).    

The second half of our primary data collection consisted of the qualitative analysis of 

governance.  The rules and enforcement techniques established by each community garden‘s 

management are posted on their respective websites and are provided to plot-holders upon 

membership.  These two aspects were assessed to establish a baseline level of governance, which 

is bolstered by the availability and use of educational materials, plot-holders‘ adherence to rules 
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and guidelines, indirect means of enforcement, and individual leadership.  In order to expand 

upon our interpretation of governance, plot-holder questionnaires and garden-director interviews 

were conducted.  Because of their ability to be widely distributed, surveys can be more 

representative of a population than interviews; however when used in tandem, surveys and 

interviews further substantiate each other (Gomez and Jones 2010, 196). 

The questionnaire distributed to plot-holders was constructed to gauge their perceptions 

of governance and use of educational materials provided by the garden‘s management.  

Questions were designed to target a specific aspect of governance, such as plot-holders‘ thoughts 

of the amount of rules, and which educational materials have been accessed.  The individual 

answers were combined to provide a representation of plot-holders‘ assessment of their 

respective garden (Figures 4 and 5).  Both Atwood and Eagle Heights use email lists to contact 

their plot-holders; therefore, distribution of the questionnaires took place via email.  The 

questionnaires were generated by the University of Wisconsin-Madison endorsed survey-

program Qualtrics.  Prior to distribution each questionnaire was subject to peer review, revised, 

and permitted by the garden directors of Eagle Heights and Atwood (Figures 2 and 3).    

In order to assess the management‘s perception of governance and its role within each 

community garden, interviews were conducted with each garden director.  Interview questions 

were designed to be open-ended and more expansive than those of the plot-holder questionnaires 

(Figures 6 and 7).  The interviews were used to discover not only which educational materials 

and rules were most important to the garden, but also how it was decided upon by the garden 

management to provide certain rules and educational materials.  Moreover, interviews were 

conducted to gain a broader picture of how the management is currently remedying garden-wide 

problems, if any, and what future plans for improvement are being developed. 
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 The results of each method of primary data collection are inherently different, in that soil 

sampling is quantitative, while questionnaires and interviews are qualitative.  Due to this 

disconnect, the results of the employed methods will be compared descriptively.  The raw data, 

measuring the amount of nutrients, pH, and O.M. content were rated with the use of scales for 

each individual parameter (Ganzlin 2010; Carmen et al. 2006; Rehm and Schmitt 2002).  These 

analyses were then recorded descriptively in order for soil samples to be better compared to the 

results of the questionnaires and interviews.  A hypothetical example of how soil sampling 

results will be linked to questionnaire and interview results is as follows.  If questionnaire results 

show that majority of plot-holders feel that an adequate amount of educational materials are 

provided by the management (and they have accessed these materials), one might expect positive 

results to be reflected in the quality of the soil.  Upon analysis of samples for that garden, it was 

found that the soil is generally healthy.  A positive correlation between governance and soil 

quality would result.  The following section details how the aforementioned methods were 

carried out.   

Primary Data Collection 

            The first half of the primary data collection process, namely sampling and analyzing soil, 

began by defining our sampling technique.  Once the design of the sampling method was 

completed, dates for field work were scheduled.  On 30 October 2010 two group members, 

accompanied by Professor Gartner and the EHCG garden director, Margaret Dentine, went to 

Eagle Heights to collect soil samples.  Ms. Dentine provided a brief tour and description of the 

layout of the garden and directed us to the eight approved sampling sites.  We were instructed on 

proper sampling and observational techniques while in the field.  The research group took 

photographs of the plots, from which soil core samples were collected.  Furthermore, 
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photographs were taken of the soil samples for later reference and to document the texture of the 

soil. Landscape readings were written in order to describe the location and conditions of the 

garden as whole, individual plots, and control sites.  Sampling at Atwood took place on 14 

November 2010.  Collection was completed without Professor Gartner or the Atwood director as 

all group members understood proper procedures and techniques.  Six samples were taken from 

plots with similar slopes to those taken at Eagle Heights.  Again, photographs were taken and 

landscape readings were documented.  Also on 14 November 2010, a sample was taken from the 

Biocore Prairie to serve as a control for the top of the slope.  Samples from all locations were 

taken to the UW Soil and Plant Analysis Lab to be tested for phosphorus, potassium, organic 

matter, pH, and lime requirement.  The final versions of the questionnaires were distributed to 

plot-holders of each garden via email on 20 November 2010.  Collection of responses ceased two 

weeks after distribution on 4 December 2010. In all, twenty-eight responses from Atwood and 

fifty-five from Eagle Heights were collected.  Interviews were written to assess each garden 

director‘s perception of governance, use of educational materials, and the staff‘s reasons for 

choosing certain management techniques.  Interview questions were revised in a similar fashion 

as the plot-holder questionnaire.  An interview with the Eagle Heights director took place on 29 

November 2010 and with the Atwood director, Marlene Storms, on 1 December 2010.  Results 

and analysis of the data follow the brief descriptions of the landscapes of each garden. 

Landscape Readings 

 Eagle Heights is set within the Lakeshore Nature Preserve on the University of 

Wisconsin-Madison campus.  Bordered by forests on all sides, the garden lies just east of Lake 

Mendota Drive and Eagle Heights Apartments.  Upon entering the garden, a large amount of 

signage is visible that notes garden policies, upcoming events, and other community information.  
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There is a large shed with garden tools for plot holder use as well as long footpaths connecting 

all plots.  Eagle Heights offers 450 plots in varying locations across a relatively sloped 

landscape.  Two buffer zones can be found on the middle and bottom of the slope; these areas 

have not been cultivated and have large trees and wild plants growing in them.  The Biocore 

Prairie is located northeast of the garden and is composed of long prairie grasses.  Given its close 

proximity to the north east corner of the garden, this area was used as a control for the plots at 

the top of the slope. 

 Atwood is located in an urban center of Madison.  It is bordered by St. Paul Avenue on 

the north and the capital city bike trail to the south.  The stretch of land used for plots is bordered 

on all sides by paved surfaces and is of similar slope conditions to Eagle Heights.  Small buffer 

areas surround the gardens providing a grassy barrier between the garden and paved surfaces, 

however there are not footpaths separating plots.   

Questionnaire Results & Analysis 

 Questionnaires for each community garden contained six questions that were used to 

gauge plot-holders‘ perceptions of rules and enforcement policies as well as the use of 

educational resources (Figures 2 and 3).  For the tabulated results of the questionnaires, see 

Figures 4 and 5.  In order to assess the distribution of responses, plot-holders were first asked to 

locate their plot within generalized regions of the garden.  Specific plot numbers were not 

recorded, thereby retaining respondent confidentiality.  This information was desired to account 

for any bias between specific plot areas.  Plot-holder responses may reflect the conditions of their 

gardening region, such as soil quality which can vary over small distances.  For instance, 

changes in productivity, stemming from differences in soil health, may encourage plot-holders to 

respond more positively than those with less than optimal soil conditions.  The distribution of 



22 

 

responses across Eagle Heights was relatively even.  Distribution across Atwood favored the 

middle, two-city block section simply because of its greater size in comparison to other 

gardening sections.  To avoid repetition, questions posed to plot-holders of both gardens are 

described only in the Atwood section.  

Atwood 

 In order to assess individuals‘ gardening abilities, plot-holders were asked if they possess 

some form of previous gardening or farming experience.  Past experience was interpreted as a 

rough indicator of agricultural knowledge.  Nearly ninety percent of Atwood gardeners 

responded ―yes‖; therefore, the majority of Atwood plot-holders claim to possess at least a basic 

understanding of good gardening practices.  This claim is affirmed by the forthcoming section on 

soil sample analysis.  Plot-holders of both gardens were then asked about the usefulness of 

available educational resources.  The most frequently marked answer for Atwood respondents 

was ―Other‖.  At first glance, this seems to reflect the failure of the question to provide definitive 

results, but in actuality, a high response rate for this category corresponds with a statement made 

by Atwood garden coordinator, Marlene Storms: ―plot-holders have often reported using 

resources unaffiliated with the Goodman Community Center, particularly those offered by the 

UW Extension program and Olbrich Gardens‖ (2010). When combining first and second ranked 

responses, ―group meetings/information sessions‖ and ―garden staff‖ were the most used 

resources.  These responses coincide with the community-governed nature of Atwood.  As 

previously mentioned, Goodman Community Center has limited involvement in the operation of 

the garden.  This was represented in the low response rate for the use of the center‘s website.   

Plot-holders were then asked if neighbors have influence on their personal gardening practices.  

It might be expected that a community-governed garden would have strong neighborhood 
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cohesion and unsurprisingly, over half of respondents said they were influenced by their 

neighbors.  For those that responded ―yes‖, most referenced the benefits of exchange.  For 

instance, one plot-holder encapsulated the idea of many other respondents when saying that 

―sharing tips and experiences with different vegetables" was beneficial to the gardening 

community (Figure 3).  Since fewer educational materials are offered by the Goodman 

Community Center, plot-holders often ―learn from knowledgeable gardeners about new varieties, 

organic controls, soil amendments‖ (Figure 3).  This shows that community-based governance 

can be a viable means of success without management-provided educational resources.  Finally, 

plot-holders were asked about their perceptions of the size of each garden‘s rule set.  Sixty-seven 

percent of Atwood respondents believe that the Goodman Community Center enforces the 

correct amount of rules in order to regulate plot-holder practices.  Only one in five respondents 

felt there were too many rules.  Since most new rules are created by members, this is most likely 

an expression of their satisfaction with a community-governed system.   

Eagle Heights 

 EHCG plot-holders also possess a high amount of agricultural knowledge.  Three out of 

four gardeners reported having prior gardening/farming experience.  This slightly lower amount 

of experience in comparison to Atwood was not reflected in the soil samples that were collected.  

In fact, this response, coupled with the quality of EHCG soil, is a testament of the effectiveness 

of the educational materials provided by the garden‘s management.  When asked which 

educational materials were most accessed, the number one response from plot-holders that 

participated in the questionnaire was the EHCG gardening manual, entitled Gardening from the 

Ground Up.  When first and second ranked responses were combined, the EHCG website was by 

far the most frequently referenced educational resource.  ―Group meetings/information sessions‖ 



24 

 

was a consistently low-ranked response, which coincides with a remark made by Margaret 

Dentine: ―Community workshops are one aspect of EHCG that the garden management would 

like to improve in the future‖ (2010).  When asked about peer-to-peer influence, sixty-two 

percent of respondents claim that their neighbors impact their gardening practices.  Explanations 

of peer-to-peer interactions were overwhelmingly positive.  Similar to the Atwood responses, 

EHCG plot-holders used the questionnaire as an opportunity to praise the benefits of the 

community atmosphere.  ―They [neighbors] influence what we plant or how we plant those items 

(e.g. raised beds) and what kind of organic fertilizers we use to help our plants grow‖ (Figure 4).  

When evaluating the rules established by the EHCG management, three out of four plot-holders 

believe that the garden has the correct amount of rules.  Only one respondent claimed that there 

were too many rules, while five respondents believe there to be too few.  Interviews conducted 

with the gardens‘ directors reinforce the statements made by plot-holders as well as detail each 

garden‘s system of management. 

Interview Results & Analysis 

Interviews with the garden directors provided insight on the similarities and differences 

in management styles.  Both organizations believe their organic policies are the most important 

to the maintenance of healthy soil.  Neither director felt that new rules needed to be added to 

improve soil quality, because the required organic practices maintain soil health while allowing 

each gardener to retain their personal gardening styles and cultural techniques (Dentine 2010; 

Storms 2010).  Numerous similarities exist between the gardens‘ organic strategies and 

enforcement policies; however, the overall governance styles differ, in that EHCG‘s 

management is centralized while Atwood‘s is community-based. 
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EHCG is operated by the University of Wisconsin-Madison and the garden staff handles 

the majority of the task-load including registration and distribution of plots, administrative and 

organizational functions, dissemination of knowledge (by consultation, workshops, informational 

publications, and newsletters), holding garden member meetings, monitoring plot maintenance 

and mismanagement, and directing volunteer activities in the garden (Dentine 2010).  The staff 

includes Eagle Heights community coordinators, University faculty, and graduate students. Rules 

and enforcement policies are developed and carried out by these staff members.  The garden 

requires volunteer hours from every plot-holder, some of whom serve as a garden jury, assisting 

in plot monitoring throughout the garden. (Dentine 2010)  Any reports of mismanagement are 

directed to staff members, who then handle any problems by issuing statements to the offender 

that require the mismanagement issues to be resolved.  If problems are now corrected within a 

specified time, plot forfeiture may result (EHCG 2010h).  Garden plots are, however, often well 

managed as gardeners have many physical and educational resources available to them.  Upon 

entering EHCG, community equipment, such as wheelbarrows and hand-held tools, can be 

accessed for daily use.  Concerning educational materials, Margaret Dentine stated that garden 

staff members are consulted nearly every day during the growing season and many plot-holders 

praise the usefulness of the Gardening from the Ground Up manual (2010).  As mentioned in the 

questionnaire analysis section, the garden staff would like to make two improvements; first, 

increased attendance at educational workshops and second, the translation of Gardening from the 

Ground Up into multiple languages other than English (Dentine 2010). 

Atwood is overseen by the Goodman Community Center but is, for the most part, 

community-run.  The garden coordinator is the only paid staff member and handles the financial 

as well as organizational aspects of plot acquisition; however, the majority of dissemination of 
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knowledge, plot monitoring, and governance is handled by gardeners themselves (Storms 2010).  

As noted by Kurtz, community gardens are arenas in which urban residents can establish and 

sustain relationships with one another, with elements of nature, and with their neighborhood. 

(2001, 656). Therefore, cooperation between plot-holders is an important factor to the ―success‖ 

of the garden and, in part, the neighborhood as a whole.   

The Goodman Community Center does not provide any educational materials to its 

gardeners other than the welcome packet, which is given to new members upon plot acquisition 

(Storms 2010).  Concerning access to and exchange of agricultural knowledge, outside sources 

and the advice of master gardeners are the most used. Marlene Storms stated that, ―the exchange 

of peer-to-peer advice is very common while in the garden as well as on Atwood‘s email list-

serve‖ (2010).  Furthermore, the UW Agriculture Extension program and Olbrich Gardens are 

often cited as helpful resources.  Volunteer hours are not required of gardeners, but a volunteer 

plot monitoring group does handle cases of mismanagement, and as with Eagle Heights, can 

revoke privileges if problems are not corrected (Storms 2010). 

As made evident by the information provided by director interviews, Atwood displays a 

community based form of governance which proves to be very strong in its own right, even when 

compared to Eagle Heights‘ centralized management style.  It stands in stark contrast to Eagle 

Heights yet in many ways they are the same.  Although the organizational structures of the 

gardens are on opposite ends of the ―governance spectrum‖, they should both be categorized as 

strong management styles, as both communities have very similar rule sets and enforcement 

techniques.  The main distinction between gardens is the way in which each plot-holder 

community accesses educational materials, as Eagle Heights has a library of online resources and 

personal assistance provided to its members, while Atwood gardeners rely more heavily on peer 
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to peer advice and outside sources of education.  The fact that neither garden director feels that 

new rules should be added in order to improve soil quality shows that both consider their 

management style effective in maintaining order and plot productivity.  The results of soil 

analysis serve to bolster each gardens apparent success in governance. 

Soil Sampling Results & Analysis: Standards of Evaluation 

 Laboratory analysis on the collected samples measured four parameters of soil quality: 

acidity, measured using the pH scale; O.M., measured as percent of soil composition; available 

phosphorus, measured in parts per million (ppm); and potassium, also measured in ppm.  

Standards for each parameter were adopted in order to compare plot samples to their respective 

control.  In order to avoid the inherent bias of using a single source for evaluation, standards 

were drawn from a number of university agricultural extension programs.  Values outside of the 

adopted standard ranges indicate less than optimal growing conditions, while those values within 

acceptable ranges are considered as indicators of healthy soil.  The individual standards of 

evaluation are as follows:   

 Adequate acidity of soil typically lies within the range of pH 6.5 to 7.5 (Ganzlin 2010).  

Values below pH 6.5 are designated as acidic, while values higher than pH 7.5 are considered 

basic.  Organic matter is a more difficult parameter to define.  Most Wisconsin soils contain 

about one to six percent organic matter.  Yet, despite its small percentage in the soil, this amount 

of material is one of the most important components that influence the physical and chemical 

properties of the soil (Kelling and Schulte 1998, 1).  Generally, higher amounts of organic matter 

are desired and typically result in healthier soils.  One limitation to this generalization is the 

carbon to nitrogen ratio, which determines whether nitrogen, and sometimes other nutrients, will 

be released or tied up in the decomposition process (Kelling and Schulte 1998, 2).  However, our 
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lab results do not record the carbon to nitrogen ratio; therefore, for the purpose of this study, 

higher O.M. content is equated with higher quality soil.     

 Nutrient content, such as phosphorus, can be measured as total amount present in the soil 

or the amount available for extraction.  Our lab analysis recorded available P, which is a more 

useful indication of soil quality in terms of plant health.  Soil scientists of the Arkansas 

Agricultural Extension suggest that there is no agronomic reason or need for P levels to be 

greater than about 80 to 100 pounds per acre, or 40 to 50 ppm (Carmen et al. 2006, 3).  Another 

source has indicated that the upper level of this range could be extended to 65 ppm (Ganzlin 

2010).  A rigid, maximum P level has not been set by soil scientists or the Natural Resources 

Conservation Service.  However, 300+ pounds P per acre, or 150+ ppm, has been categorized as 

―very high‖ by Carmen et al., simply because it is much more than the available P needed for 

crop production—about three times more than needed—and it is hopefully low enough to avoid 

eutrophic runoff  (2006, 4).  A scale was developed from the aforementioned suggestions. 

(Figure 1).  A more exact scale was adopted from the University of Minnesota Extension 

program for K levels.  Standards of evaluation of K levels in ppm are located in Figure 1 below.  

Concerning nutrient values, it should be noted that the EHCG website acknowledges the 

garden‘s very high P and K levels.  ―Soil tests in 1993 showed very high phosphorus and 

potassium levels throughout the gardens. This presumably reflected the fact that for many years, 

manure was annually applied to all of the garden plots at both Eagle Heights and University 

Houses.  Manure contains large amounts of phosphorus and potassium relative to nitrogen, and 

unlike nitrogen, both elements (but particularly phosphorus) can be held in the soil for long 

periods‖ (EHCG 2010f).  Therefore, high P and K values were expected to be high when 

analyzing the EHCG samples.   
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Figure 1. Standards of Evaluation 

The above scales for the four, measured soil quality were developed using suggestions made by university 

agricultural extension programs.  

 

Atwood 

Soil sampling and lab results are presented in tabular format (Tables 9 and 10) and bar 

graphs were created to juxtapose plot samples values with their respective control (Figures 12-

19).  All collected samples were within the acceptable pH range, tending to be near neutral and 

therefore appropriate for healthy plant production.  O.M. content was concluded to be adequate 

for every collected sample, but all three controls possessed higher O.M. contents than their 

respective plot samples.  We deduced from these results that a slight decrease in overall O.M. 

content has occurred in the garden, most like due to yearly cultivation without consistent 

application of the required amounts of organic amendments.  However, all plot samples have 

adequate amounts of O.M. to sustain plant growth and maintain good soil quality.  Phosphorus 

levels were above the optimal amount, but only one sample exceeded 150 ppm.  Likewise, 

potassium levels for each sample plot were above the required amounts, two of which were 

classified as ―very high‖.  Difference in nutrient levels between plot and control samples gave 

little indication that consistent accumulation or depletion is occurring.   
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Tables 1-4. Comparisons of Plot Samples with Controls – Atwood 

Table 1    Table 2    Table 3    Table 4 

 
Each table presents the results of an individual parameter.  Sample values are compared to their corresponding control and the difference is 

represented as an increase or decrease in units of that parameter.   

 

Eagle Heights 

 As with Atwood, acidity levels at EHCG are very near neutral; all collected samples were 

within the acceptable pH range.  O.M. content of all collected samples was well above the 

adequate amount and the majority of plot samples have higher O.M. contents than their 

respective controls, with only one plot sample value falling below its control.  Every collected 

sample has P levels higher than the adequacy range.  Control samples are only slightly higher, 

ranging from 80 to 125 ppm, none of which being over the 150 ppm ―very high‖ mark.  In 

comparison, all but one of the plot samples have values over 150 ppm.  Similarly, potassium 

levels of every sample well-exceeded the adequate amount.  In fact, all but one sample contained 

a ―very high‖ amount of potassium.   

Tables 5-8. Comparisons of Plot Samples with Controls – Eagle Heights 

Table 5    Table 6    Table 7    Table 8 

 
Each table presents the results of an individual parameter.  Sample values are compared to their corresponding control and the difference is 

represented as an increase or decrease in units of that parameter.   
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Discussion 

 The soil sample results for both gardens indicate that the organic practices of each garden 

have largely been successful.  The acceptable acidity levels of soils at each garden were the first 

indicator of success.  All samples collected were within the adequate acidity range of pH 6.5-7.5.  

All plot sample pH levels were slightly higher than their corresponding controls, indicating that 

the organic gardening practices of both gardens have maintained the neutrality of the soil and 

averted the tendency of synthetic fertilizers to decrease the pH.  For instance the compost that 

both gardens suggest be applied typically have pH levels that are near neutral to slightly alkaline.  

Most research has shown a small effect of compost amendment on soil pH, increasing soil pH by 

0 to 1 unit (Sims 1990; Maynard 1994, in Cogger 2005, 247). 

 Concerning O.M. content, the soil samples indicate that both gardens have adequate 

amounts.  Plot samples collected at Atwood showed a slight decrease in O.M. content when 

compared to the controls, but gardening practices seem to be maintaining acceptable O.M. levels.  

On the other hand, plot samples collected at Eagle Heights indicated a net increase of organic 

matter when compared to the controls.  The encouragement of EHCG management to use 

compost and other organic soil amendments has greatly influenced gardeners and has led to plots 

having O.M. contents above those that were naturally produced.   

 The tested nutrient levels for both gardens were generally well above the amounts 

required for healthy and productive soil.  In fact, when using the nutrient-level classifications of 

the Universities of Minnesota and Arkansas Extension programs, the soils of both gardens 

possess levels of phosphorus and potassium that are significantly higher than the required 

amounts. Phosphorus and potassium levels of EHCG plot samples were so high as to be 

classified as ―very high‖ or overabundant.  As previously mentioned, P and K values were 
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expected to be high due to manure application (EHCG 2010f); however, considering that plot 

samples are significantly higher than the controls, we concluded that plot-holders are adding too 

much of these nutrients to their plots, most likely by the application of fertilizers.  Soil nutrient 

levels at Atwood, although also quite high, are nearer to the adequate range.  Comparisons of 

Atwood samples and corresponding controls did not reveal any underlying trends concerning 

nutrient increases or decreases caused by cultivation.   

 It should be stated once again, in terms of our study, an overabundance of these nutrients 

does not signify unhealthy growing conditions.  High levels of both nutrients do not adversely 

affect plants, but an overabundance of phosphorus can lead to leaching and runoff, which 

adversely affects watersheds (Ganzlin 2010).  High levels of phosphorus obtained from soil 

sampling tests do not necessarily imply that pollution is occurring.  A small scale reference map 

is included to detail sampling locations, elevation change throughout both gardens, and lab 

results (Figure 11) (Gomez and Jones 2010, 260). 

A synthesis of the analyses made above on the individual parameters indicates that the 

soils of Eagle Heights and Atwood Community Gardens are healthy and well-maintained by the 

organic practices of the plot-holders.  Comparisons between plot samples and their 

corresponding controls at both gardens have shown, in particular, that pH levels are well-

managed, and O.M. content remains at or above the required amount.  Furthermore, all samples 

show that nutrient amounts are adequate, many of which, however, exceed the amounts needed 

for healthy plant production.    

Conclusion 

 This pilot study on two community gardens in Madison, Wisconsin utilized soil tests, 

interviews, and questionnaires to investigate a possible correlation between management 
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strategies and soil quality.  Qualitative research on governance techniques was used in 

conjunction with quantitative data derived from soil sampling in order to assess the connection 

between each management system and its effects on soil health.  Analysis of this link could be 

used to strengthen governance strategies in the field of organized urban agriculture, and to 

suggest methods for larger-scale, more in-depth studies. 

 Preliminary research began with a review of literary works on terms deemed important to 

the research question, such as soil health, governance, and organic gardening practices.  

Comparison of scholarly literature with educational materials provided by both gardens gave 

insight on how to properly gauge the research parameters, including how to define strength of 

governance and the ranges used for soil quality assessment. 

 Primary data collection was carried out by distributing questionnaires to all plot-holders 

at both Eagle Heights and Atwood Community Garden.  These were designed to gauge gardener 

perceptions of rules, enforcement policies, community exchange of gardening advice, and 

utilization of educational resources.  Interviews held with the directors of both gardens 

reinforced plot-holder responses and detailed the specific management system of each garden.  

Soil samples were collected at specified plots at both gardens, as well as from control areas in 

similar physical locations.  Organic matter, pH, phosphorus, and potassium levels were measured 

for each plot sample and compared to the values of its respective control.  Results of the three 

data collection techniques were analyzed individually.  The following is a synthesis of those 

analyses, which connects the qualitative results of questionnaires and interviews on governance 

style with the quantitative results of soil sampling.   

 Questionnaires provided information on plot-holders‘ perception of governance and use 

of educational materials.  Conclusions were then drawn on the effectiveness of the management 
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strategies.  Plot-holders from both Atwood and EHCG feel that each garden has the appropriate 

amount of rules governing gardening practices.  The amount of offered educational resources 

varies between Atwood and EHCG, but despite this difference, educational materials are often 

used by plot-holders, no matter if they are online resources supplied by Eagle Heights or advice 

given by Atwood master gardeners.  Overall, the results of the questionnaires show that plot-

holders at both gardens are satisfied with their respective governance regime.  Interviews 

provided clear distinctions between the structures of each garden‘s management system—EHCG 

having a strong, centralized regime, while Atwood has a strong, community-based structure—

and the functions that they perform.  Soil sampling showed that both gardens have healthy soils 

in respect to the four measured parameters, which we believe are in part attributable to effective 

governing techniques and enforcement of organic policies.  This study was not, however, simply 

assessing the general health of soil at each garden.  Samples were compared to their specific 

control and the differences were recorded to represent change in soil conditions.  These values 

present how the different styles of governance and educational resources influence gardening 

practices and therefore contribute to the creation of varying physical and chemical soil 

compositions. For example, the majority of plot samples at Eagle Heights had higher organic 

matter content than their controls, while Atwood plots all had reduced organic matter content in 

comparison to their controls.  This was likely due to the abundance of educational materials 

offered by Eagle Heights that stress the use of organic soil amendments.  Soil sampling results 

also showed how governance has impacted the phosphorus content of each garden‘s soil.  EHCG 

and Atwood both have adequate P levels for healthy plant growth, but only one plot at Atwood 

contained more than ten parts per million above its control while all plots at Eagle Heights were 

at least forty parts per million above their controls.  Eagle Heights explains on the website why 
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high phosphorus levels are to be expected (EHCG 2010f), but the consistently higher P levels of 

plots samples in comparison to the controls may be due to commercial fertilizer application, 

which is strongly encouraged by EHCG resources. 

 The most important conclusion drawn from our analyses of the governance regimes, 

educational resources, and soil quality is that the management systems of Atwood and Eagle 

Heights influence soil conditions at each garden.  This research highlights the importance of a 

well-organized and effective management system to the success of community gardens in terms 

of soil quality and could be used to improve other urban agriculture projects. 

Future Research 

If given unlimited time and resources, there are aspects of this research which would be 

extended and improved upon.  First, soil samples taken were representative of the plots they 

were collected from.  Each garden and each individual plot were subject to different natural and 

human-induced factors that make each tract of soil specific.  Coupled with the nature of the 

sampling method used, one cannot unquestionably conclude that the samples taken were 

representative of each garden as a whole.  A larger sample size is necessary to reach definitive 

conclusions on soil quality and to bolster any research conclusions. 

Both gardens studied were found to have very strong and effective governance, 

exemplified by their soil health.  It would be beneficial to extend research to include a number of 

other gardens, ranging in management style and available educational resources from extremely 

limited (weak governance and little to no educational materials provided) to any with more 

extensive educational programs and resources than the sites in this study.  Specifically, a garden 

with very limited governance should be included in such a study to reveal if a decrease in soil 

quality would result from weak management. 
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Madison, Wisconsin is home to numerous community gardens, most of which appear 

successful in their governance structures.  Future studies should be extended to cities across the 

United States or elsewhere in order to connect management techniques with soil quality in areas 

less affiliated with agriculture and gardening.  When analyzing soil at these gardens, nitrogen 

tests are recommended as an additional parameter for analysis.  This measurement is an 

important indicator of soil quality in terms of plant health.  The absence of nitrogen tests from 

this study was due to a lack of financial resources but should be included in any future studies. 

Concerning qualitative research methods, both questionnaires and interviews could be 

improved upon.  Both are subjective, in that it was the obligation of the researchers to assess the 

responses and draw conclusions about the role of governance in each garden.  More accurate 

conclusions can be made with a higher number of questionnaire responses.  Future 

questionnaires should include a space under any choice labeled ―other‖ for responders to specify 

what they are referring to if they choose that answer.  More interviews should be conducted with 

additional community garden staff members.  Additional input could reinforce or detract from 

perceptions of a single staff member.  With the inclusion of these suggested improvements, the 

research question and underlying methods could be extended to larger-scale studies interested in 

developing superior governance regimes and thus successful community gardens. 
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Appendix 

 

Figure 2. Plot-holder Questionnaire – Atwood 

 
Privacy Statement: 

Our research explores the relationships between soil fertility and the availability of educational resources 

in Madison‘s community gardens.  We hope to identify the approaches that are most effective for soil 

management in a community garden setting.  Your participation in this questionnaire is voluntary.  You 

may skip any question for any reason.  Any responses are solely for research purposes and will not be 

redistributed or reused apart from this project.  Your responses are confidential, as we are not collecting 

nor reporting any personally identifying information.  You are welcome to attend the presentation of our 

research in mid-December on the University of Wisconsin-Madison campus.  We are happy to send you 

an electronic copy of our report upon request. Please contact Jon Kershner at jkershner@wisc.edu or 

(608)772-5922 with questions or for further information. 

Please answer the following questions to the best of your ability.  If you do not wish to answer 

one of the following questions do not feel obligated to do so. 

 

1. My plot for the 2010 growing season is located in the following section: 

 A. Plot Numbers 1-12 

 B. Plot Numbers 12-23 

 C. Plot Numbers 24-52 

 D. Plot Numbers 53-59 

 

2. Did you have previous gardening or farming experience before gardening at Atwood 

Community Garden? 

 A. No  

 B. Yes 

 

3. Please rank the usefulness of the following resources, beginning with the number 1 for the 

most useful resource.  Please leave the space blank if you have not used the resource.  

 A.________The Goodman Community Center website 

 B.________Group meetings or information sessions 

 C.________Garden staff 

 D.________Other___________________________________________________ 

 

4. Do your neighbors influence the way you garden? 

 A. Yes 

 B. No 

 

5. If you answered yes to question #5, please tell us how. 

 

6. Concerning the number of rules, do you feel that Atwood Community Garden has: 

 A. too few 

 B. the correct amount 

 C. too many 

 D. no opinion 

mailto:jkershner@wisc.edu
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Figure 3. Plot-holder Questionnaire – Eagle Heights 

 
Privacy Statement: 

Our research explores the relationships between soil fertility and the availability of educational resources 

in Madison‘s community gardens.  We hope to identify the approaches that are most effective for soil 

management in a community garden setting.  Your participation in this questionnaire is voluntary.  You 

may skip any question for any reason.  Any responses are solely for research purposes and will not be 

redistributed or reused apart from this project.  Your responses are confidential, as we are not collecting 

nor reporting any personally identifying information.  You are welcome to attend the presentation of our 

research in mid-December on the University of Wisconsin-Madison campus.  We are happy to send you 

an electronic copy of our report upon request. Please contact Jon Kershner at jkershner@wisc.edu or 

(608)772-5922 with questions or for further information. 

Please answer the following questions to the best of your ability.  If you do not wish to 

answer one of the following questions do not feel obligated to do so. 

 

1. My plot for the 2010 growing season is located in the following section: 

 A. Plot Numbers 101-334 (side nearest to entrance) 

 B. Plot Numbers 501-632 (bottom of hill) 

 C. Plot Numbers 701-1035 (middle of hill) 

 D. Plot Numbers 1101-1340 (top of hill) 

 

2. Did you have previous gardening or farming experience before gardening at Eagle Heights 

Community Garden? 

 A. No  

 B. Yes 

 

3. Please rank the usefulness of the following resources, beginning with the number 1 for the 

most useful resource.  Please leave the space blank if you have not used the resource.  

 A.________The Eagle Heights Community Garden website 

 B.________Group meetings or information sessions 

C.________Garden staff 

D.________The ―Gardening from the Ground Up‖ manual 

E.________Monthly newsletters 

F.________Other____________________________________________________ 

 

4. Do your neighbors influence the way you garden? 

 A. Yes 

 B. No 

 

5. If you answered yes to question #4, please tell us how. 

 

6. Concerning the number of rules, do you feel that Eagle Heights Community Garden has: 

 A. too few 

 B. the correct amount 

 C. too many 

 D. no opinion 

mailto:jkershner@wisc.edu
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Figure 4. Results of Plot-holder Questionnaire – Atwood 
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Figure 5. Results of Plot-holder Questionnaire Results – Eagle Heights Community Garden 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



41 

 

Figure 6. Director Interview Questions – Atwood Community Garden 

 

1. Which rules does Atwood Community Garden hold as the most important to the maintenance 

of good soil conditions? 

 

2. How are the rules enforced by the Atwood/Goodman staff?  

 

3. Have you heard of or witnessed rule-enforcement by peers? 

 

4. Do you think there should be any policies/rules added to improve soil quality? 

 

5. Which resource is most used by plot-holders? 

 

6. Which resource is least utilized by plot-holders? 

 

7. Which resource is most beneficial to plot-holders? 

 

8. Can you approximate how often garden staff is consulted? 

 

9. How would you improve the process of educating your plot-holders?   

 

 

 

Figure 7. Garden Director Interview Questions – Eagle Heights Community Garden 

 

1. Which rules does Eagle Heights Community Garden hold as the most important to the 

maintenance of good soil conditions? 

 

2. How are the rules enforced by Eagle Height‘s staff?  

 

3. Have you heard of or witnessed rule-enforcement by peers? 

 

4. Do you think there should be any policies/rules added to improve soil quality? 

 

5. Which resource is most used by plot-holders? 

 

6. Which resource is least utilized by plot-holders? 

 

7. Which resource is most beneficial to plot-holders? 

 

8. Can you approximate how often CALS members or the garden staff is consulted? 

 

9. How would you improve the process of educating your plot-holders? 
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Figures 8-10. Photographs from Eagle Heights and Atwood Community Gardens 

 

   Figure 8: Photograph of the auger used for soil sampling 

   at both gardens.  The auger extracted 10‖ of soil, but 

   only O and A horizons were collected for analysis. 

 

   

Figure 9: Photography of a garden plot in Eagle Heights      Figure 10: Photography of a garden plot in Atwood  

Community Garden.              Community Garden. 
 

 

 

 

Figure 11. Community gardens map on sampling locations with lab results located on the final 

page of this report. 
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Figures 12-15. Comparative Bar Graphs – Eagle Heights  

            Figure 12        Figure 13 

 

          Figure 14         Figure 15 
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Figures 16-19. Comparative Bar Graphs – Atwood 

            Figure 16          Figure 17 

 

           Figure 18        Figure 19
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Table 9. Observational and Laboratory Data – Atwood  

Table 10. Observational and Laboratory Data – Eagle Heights  
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