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ABSTRACT 

This project developed and compiled lesson plans and activities focused on sustainable food and 

gardening.  In doing so, the goal for this project was to expand the environmentally-focused curriculum 

and programs of Conserve School to include a crucial environmental topic.  Additionally, it has required 

the utilization of the garden for education, rather than simply for a source for produce.  The overarching 

and most essential purpose of this study was to connect participants of the developed lessons and 

activities with their natural environment, specifically, with regard to the origin and acquisition of the 

food they eat and how this ties into environmental and human health.  The target audience for this 

project was the high school students at Conserve School, an environmentally-focused semester school in 

Land O’ Lakes, WI.   

This study reviewed literature on the connections between consumption and growing practices 

of both conventionally and organically grown food on human health.  It also reviewed literature on the 

effects that both sustainable, organic growing practices and conventional growing practices have on the 

environment. Furthermore, this project utilized food and garden-based education programs in the U.S. 

as resources for the development of the activities and lesson plans.   

Finally and most importantly, the end product of this study is an educational guide comprised of 

lessons and activities whose goal is to enable students to understand and feel personally connected to 

basic concepts of gardening and food; cultivate viable, pragmatic gardening and cooking skills; and 

inspire and empower students to utilize and share these skills and lessons learned in their home 

communities.  
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Chapter I 
 

Introduction  
 
 This chapter provides a synopsis of the intent, purpose and relevance of this project.  Within this 

chapter, one will find the statement of the problem and its sub-problems, the statement of purpose, the 

importance of the study, the limitations of the study, the definitions of terms, and the assumptions of 

this study. 

 

Statement of the Problem:   

The purpose of this project is to develop a sustainable food and garden-based educational guide 

for Conserve School to promote healthy lifestyle and food choices for participants’ wellbeing and 

environmental sustainability.   

 

Sub-problems: 

1.) Establish why it is important for Conserve School to have a sustainable food and garden-based 

educational guide 

2.) Investigate and observe selected garden-based education programs 

3.) Examine best activity and lesson plan guides as they pertain to this project 

4.) Develop an educational guide 

 

Statement of Purpose:  

 This study serves to provide a foundation from which Conserve School will educate its students 

about sustainable food and gardening.  Students should leave Conserve School with sound knowledge, 

awareness, understanding and skills pertaining to environmental stewardship, per its mission to “inspire 

young people to environmental stewardship through academics and engagement with the forests, lakes, 
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and wildlife of Lowenwood.”  One component of environmental stewardship that is not adequately 

represented within the current academic curriculum is that of sustainable food and gardening practices.   

Both consumption of food and the growing practices employed to grow this food have vast and 

pervasive impacts on human and environmental health, which will be expounded upon in Chapter 2 of 

this study.  With the opportunity here for individuals to make food choices, presumably several times 

daily, that impact the environment in either a positive or a negative way, Conserve School may have a 

responsibility to educate its students on how to eat and grow food in a manner that is positive for the 

environment.    

Along similar lines, the Trust left by James Lowenstine, founder and benefactor of Conserve 

School, states that “students may be instructed or trained at the Conserve School so as to prepare them 

for or incline them toward ultimate employment in some activity related to the preservation and use of 

forests, lakes and streams for public recreation without spoliation, and in the general science of the 

conservation of natural resources.”  In keeping with this trust, the goal of this study is to create a 

curriculum that will at the very least inspire young people to make positive food choices for their health 

and environmental sustainability, and at best, to leave Conserve School with a desire to work in some 

capacity toward reforming the food system within the realm of education, agriculture, medicine, or any 

other applicable field.   

 

Importance of the Study: 

 This study will expand the environmentally-focused curriculum and programs of Conserve 

School, as well as any other environmental learning centers that choose to use this educational guide.  

Additionally, it will incorporate the garden into this programming to further expand Conserve School’s 

mission of environmental education.   
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Within the field of environmental education, this study is one that is needed to equip educators 

with both knowledge and a framework to incorporate an important environmental topic into their 

program.  This project not only provides instructors with the ability to teach about the increasingly 

important issue of sustainable food within environmental education, but also—and most centrally—it 

brings students to a greater awareness and understanding of this issue. 

 
 
Limitations: 

This study will only use as resources programs and curricula that are focused in environmental 

sustainability.   

The educational guide developed as a result of this project will not include all materials needed 

to implement lessons and activities within it; but rather, will include lists of necessary supplied and 

materials, leaving the acquisition of these up to the teacher and program implementing the lesson(s). 

This project will not make any recommendations specifically regarding operation of the 

Conserve School garden; therefore, some components of lessons within the educational guide are not 

guaranteed to be implementable in Conserve School’s garden at the time of this project’s publication. 

 

Definition of Terms: 

 Conserve School:  A semester environmental boarding school in Land O’ Lakes, WI for high 

school students interested in the environment and the outdoors.  Conserve School has had a community 

garden for a number of years, and in 2010 this garden was moved to a more central location with the 

intention of being utilized in a more educational sense.   

Sustainable/Sustainability:  A dynamic state in which global ecological and social systems are not 

systematically undermined.  These systems can be undermined in four basic ways, when natural systems 

are subject to: 
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1. systematic increases in concentrations of substances from the earth's crust (e.g. fossil fuels, 

heavy metals); 

2. systematic increases in concentrations of substances produced by society (e.g. CFCs, DDT); 

3. systematic degradation by physical means (e.g. deforestation, overfishing); 

and  

4. when social systems are subject to conditions that systematically undermine people's capacity 

to meet their basic needs (e.g. oppressive conditions, non-living wages) 

o basic needs= subsistence, freedom, protection, affection, participation, understanding, 

leisure, creativity, and identity 

Thus, sustainability is a shared vision of success in which these four principles are not violated.  

To have a sustainable society means to meet the needs of the present without compromising the ability 

of future generations to meet their needs (Second Nature, 2009).  

Furthermore, the Farm Bill of 1990 defined sustainable agriculture/gardening as an integrated 

system of plant and animal production practices having a site-specific application that will, over the long 

term: 

o satisfy human food and fiber needs;  

o enhance environmental quality and the natural resource base upon which the agricultural 

economy depends;  

o make the most efficient use of nonrenewable resources and on-farm resources and integrate, 

where appropriate, natural biological cycles and controls;  

o sustain the economic viability of farm operations; and  

o enhance the quality of life for farmers and society as a whole (Gold, 1999).   

Organic agriculture:  Organic agriculture refers to a farming system which has regulations 
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to ban the use of agrochemicals such as synthetic fertilizers and pesticides and the use of genetically-

modified organisms, as well as many synthetic compounds used as food additives (e.g., preservatives, 

coloring).  Organic agriculture is regulated by international and national institutional bodies, which 

certify organic products from production to handling and processing (Gomiero, Paoletti, & Pimentel, 

2008).   

 Conventional growing practices:  an industrialized agricultural system characterized by 

mechanization, monocultures, and the use of synthetic inputs such as chemical fertilizers and pesticides, 

with an emphasis on maximizing productivity and profitability. Industrialized agriculture has become 

“conventional” only within the last 60 or so years—since World War II (Eicher, 2003).   

Environmental education:  A process aimed at developing a world population that is aware of 

and concerned about the total environment and its associated problems, and which has the knowledge, 

attitudes, motivations, commitments and skills to work individually and collectively toward solutions of 

current problems and the prevention of new ones (Palmer, 1998, pp. 7-8). 

 

Assumptions: 

 The first assumption.  The first assumption is that Conserve School will have a functioning 

garden with which to teach from the proposed educational guide. 

 The second assumption.  The second assumption is that there are current garden-based 

education programs to use as resources.  

The third assumption.  The third assumption is that existing garden education programs and 

curricula will provide guidance and information for the development of this project.  

The fourth assumption.  The fourth assumption is that the concepts of food and gardening 

affect/relate to participants’ lives and participants have the ability to understand this connection. 
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 The fifth assumption.  The fifth assumption is that participants will be capable of learning skills 

pertaining to gardening without limitations. 
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Chapter II 

Literature Review 

 This chapter, which reviews literature written by a number of different sources in the fields of 

medicine, science, education, agriculture, anthropology and sociology, will provide supporting evidence 

in the main areas of focus for this project:  Human Health and Nutrition-Related Reasons for Developing  

Sustainable Food and Garden-Based Educational Guide and Environmental Sustainability-Related 

Reasons for Developing Sustainable Food and Garden-Based Educational Guide. 

 

Human Health and Nutrition-Related Reasons for Developing Sustainable Food and Garden-

Based Educational Guide 

 It has long been said that whole fruits and vegetables are healthier for the human body than 

processed and packaged foods found in alluring packages on supermarket shelves.  There have been 

numerous studies performed regarding this claim, the results of which often support the 

aforementioned assumption.   

 One study conducted in 2006 concluded that “a plant-based diet is the healthiest in the long-term 

and therefore will reduce our dependence on the health care system, now and for future generations” 

(Brazier, 2007).  With a plant-based diet being defined as the “healthier diet” in this equation, “those 

who eat a healthier diet are better able to achieve and maintain an ideal body weight, have more 

energy, fewer cravings, greater mental clarity, less joint inflammation, stronger bones, and quicker 

recover time from exercise” (Brazier, 2007).  With garden education focusing on connecting participants 

with vegetables, the intent is to ultimately have participants lean more toward a plant-based diet. 

  Throughout this study, the terms “sustainable food” and “organic food” will periodically be used 

interchangeably.  As such, it is important to clarify the differences, if any, between organically-grown 

and conventionally-grown foods pertaining to environmental sustainability and human health.  Because 



8 
 

this study is promoting the growth and consumption of foods that have not been grown with pesticides, 

herbicides or any other chemical additive, it is important to establish why organic food might be more 

beneficial to human health than conventional food. 

 A study performed in 2006 provides evidence in favor of an organic diet for positive physical 

health.  This study measured in children levels of urinary-specific metabolites of organophosphorous 

(OP) pesticides, a group of insecticides known to cause neurologic effects in humans and animals and 

commonly found in agricultural production.  The results of this study presented significant evidence that 

an organic diet provides a protective mechanism against OP pesticide exposure in young children (Lu, 

Toepel, Irish, Fenske, Barr, & Bravo, 2006).  Furthermore, the protection an organic diet provides against 

OP pesticides is dramatic and immediate when changing from a conventional diet to an organic diet (Lu 

et al, 2006).    

 Since the children in this study did not have any substantial sources for pesticide exposure other 

than through food intake, the dietary intake of pesticides could be pointed to as the major source of 

exposure to pesticides in infants and young children.  Furthermore, according to the Centers for Disease 

Control and Prevention, approximately 76 million Americans get sick each year from eating foods 

contaminated with disease-causing organisms.  About 10 percent of the outbreaks are attributed to 

“fresh vegetables, including bagged salads, making homegrown organic produce the safest possible 

choice” (Erney, 2009).  This assertion made by the CDC in favor of organic produce as a safe choice in 

order to avoid food contamination is made under the presupposition that the primary foods lending to 

contamination are not grown under organic or sustainable practices, and therefore, are grown 

conventionally.   

 Aside from physical health, mental and emotional health has also been shown to be affected not 

only by the food we consume, but also by participating in garden-related activities.  One study of 

importance in the realm of garden-based education was performed at Brooklyn Botanic Garden’s 
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Project Green Reach, a program that has taught garden-based youth education since 1990.  This study 

was intended to find how inner-city youth, in particular, experienced gardening activities, and what 

influences, if any, this had on the development of their belief systems, motivations for environmental 

action, and general views toward the environment into adulthood.  The results of this study found that 

young people positively benefit from hands-on gardening experience.  They not only benefit 

educationally, but also psychologically and socially from opportunities to contribute to the aesthetics of 

their surroundings, mentor peers, work together in groups, develop respect for others and property, 

and feel a sense of belonging to a community.  The graduates studied within this program specifically 

showed improved confidence and academic skills, in addition to increased positive attitudes toward the 

environment (Morgan, Hamilton, Bentle, & Myrie, 2009).   

 In another article, by Nanney, Johnson, Elliott, and Haire-Joshu (2007), some incredible 

conclusions were made in support of garden education.  The study found that garden education 

programs do more than simply increase access to whole fruits and vegetables.  In fact, it was concluded 

that youth who participate in gardening activities and programs have improved psychological wellbeing, 

social wellbeing, food security and financial savings.  The article goes on to call school gardening 

programs an “ideal situation,” which contribute positively to the overall health of residents in a 

community (Nanney et al, 2007).  Additionally, young people’s attitudes toward fruits and vegetables 

actually improve as they are exposed to gardening, as does their self-esteem and attitudes toward 

school. 

 Another article by Sandler, Vandegrift, and VerBrugghen (1995) provides an account of how 

garden education is a beneficial experience for youth.  This study follows a group of Native American 

students in the Southwest stuck between feeling out of place in the traditional school system and 

lacking roots within their own community.  As part of a school project, these students began developing 

a garden for their school.  Through planning the garden, students used math skills, horticultural skills, 
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and were encouraged to reflect on the garden in terms of their own culture, traditions and belief 

system.   

 The results of students’ involvement in this project were extremely positive.  All 13 students— 

who also happened to be former dropouts—completed the academic goals set by the project, improved 

their basic skills performance on standardized measures of achievement, and participated in career 

development assessments.  The students also claimed to feel more a part of their community through 

their contribution to it with their involvement in the garden development.  It was found that “student 

attitudes improved markedly toward their communities” (Sandler et al, 1995).   

 An additional study performed by researchers at the University of Rochester revealed that when 

human beings spend time in nature, they “become less self-focused and more others-focused.  [Their] 

value priorities shift from personal gain to a broader focus on community and connection with others” 

(Schultz, 2009).   

 As the majority of this curriculum will take place outside in the natural environment, there is, 

according to the results of this study, a likelihood that students will feel a sense of responsibility to take 

what they have experienced beyond just themselves.  As such, there is already a foundation that 

enables students to feel connected to topics in this curriculum when it takes place outdoors.    

 This project, according to the evidence found within this review of related literature, would be 

beneficial for human health, as one goal of this educational guide is to encourage participants to choose 

sustainably-grown plant-based foods, such as that grown in a garden. 
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Environmental Sustainability-Related Reasons for Developing Sustainable Food and Garden-

Based Educational Guide 

 Sustainably-grown food from small-scale farms is considered by many to be a better option than 

that of large-scale, conventional farms for environmental sustainability.  Especially now, with the Green 

Movement of the twenty-first century going full-force, many—from farmers to consumers— have joined 

the movement for choosing sustainable, organic agricultural practices.  These individuals view organic 

agriculture as a more environmentally-responsible choice than conventional agriculture, which uses 

artificial chemicals such as pesticides and herbicides.  

 In this review of literature, some selected studies and articles pertaining to how organic farming 

practices may cultivate environmental sustainability are highlighted.  First, the Food and Agriculture 

Organization (FAO) of the United Nations proposes that “organic agriculture forms the basis of an 

alternative model for sustainable development” (Sumner, 2008).  The FAO is not simply suggesting that 

organic agriculture is a sustainable choice, but it is identifying this practice as being the foundation for 

overall sustainable development.   

 In an article by Gomiero, Paoletti and Pimentel (2008), differences between conventional and 

organic farming are discussed from an environmental standpoint.   The following highlights from this 

article make a case for organic agricultural practices as a superior option for environmental 

sustainability than conventional agriculture. 

 One study discussed in this article found that organic farming typically consumes between 10- 70% 

less energy per unit of land and 15-45% less energy per yield, than its conventional counterpart 

(Gomiero et al., 2008).  A few reasons for this higher efficiency in the case of organic farming include the 

lack of input of synthetic nitrogen fertilizers, which can account for more than 50% of total energy input 

for conventional agriculture; low input of other mineral fertilizers; and the ban on synthetic pesticides 

and herbicides  (Gomiero et al., 2008).  Along these same lines of organic agriculture consuming less 
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energy than conventional agriculture, estimates carried out in a study by the Danish government show 

that “upon 100% conversion to organic agriculture a 9–51% reduction in total energy use would result” 

(Gomiero et al., 2008).   

 Besides energy expenditure, another contentious topic in the environmental sustainability debate 

is that of global climate change.  Being that this issue is one of great concern in terms of both 

environmental sustainability on a specific scale and humanity on a broad scale, measuring carbon 

emissions is one of the most comprehensive ways of defining an entity as sustainable or not.  As such, 

the fact that organic agriculture practices “play an important role in enhancing carbon storage in soil in 

the form of soil organic matter” is promising support for the claim that organic growing practices are 

more environmentally sustainable than their conventional counterpart (Gomiero et al., 2008).   

 At the conclusion of their review of environmental issues concerning organic agriculture versus 

conventional agriculture, Gomiero, Paoletti and Pimentel concluded that:  

Organic agriculture aims at maintaining the long term sustainability of the 

agroecosystem as a whole, preserving and improving soil quality, minimizing energy and 

water use, preserving biodiversity, guaranteeing good quality and safe food products to 

consumers.  The overall environmental impacts of organic agriculture are, in most cases, 

better or much better than those of conventional agricultural practices (Gomiero et al., 

2008).   

 The issues discussed in this literature review are only a way of setting the foundation in the 

sustainable, organic agriculture versus conventional agriculture debate.  Nevertheless, the evidence 

presented here is favorable in terms of sustainable agriculture practices being a positive choice for the 

health of the environment.  Thus, an educational guide devoted to teaching about sustainable, organic 

growing practices and food is indispensable in the field of environmental education as a means of 

protecting the environment.      
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Summary: 

                The articles and studies cited above suggest that sustainable, organic agriculture and food choices 

are both healthy for humans and environmentally-sustainable.  Furthermore, these articles offer 

support that participating in garden education is beneficial for youth in a number of ways.  These 

findings both validate and indicate a need for the final outcome of this project: the educational guide.  

This project strives to create activities and lessons with the goal of connecting students to their food, 

recognizing the importance of doing so for their own health and for the health of the Earth. 
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Chapter III 
 

Methodology 
 

 The goal of this study is to develop a sustainable food and garden-based educational guide for 

Conserve School.  In addition, formal and non-formal educators alike may utilize this guide in the 

gardens of schools, environmental education centers and other applicable facilities beyond Conserve 

School.  In order to address this goal, it is necessary to validate the need for this educational guide at 

Conserve School, specifically.  If Conserve School were to conclude that such a program would not be 

necessary or applicable, then there would be no need for this project, as its foremost intention is to be 

implemented at Conserve School. 

Secondly, current sustainable food and garden-based programs that exist within the United 

States must be researched and assessed for information and guidance on this topic.  It is important to 

draw on data and implementation practices that have already been utilized in order to both save time 

and energy on the researcher’s part and have the best possible program in place.   

Next, the best practices for developing and selecting lesson plans and activities must be 

identified.  These will be looked at alongside investigating current garden-based education programs, 

but also through the researcher’s own knowledge and experience in lesson plan development, as 

highlighted below.   

After gathering all the data discussed above, the educational guide will be developed.  The ideal 

outcome of this guide would be that it connects students on a personal level with the issue of 

sustainable food and gardening, provides students with basic gardening and food preparation skills, and 

both enables and inspires students to take what they have learned back home with them and take 

further action. 

The following sub-problems address, in detail, the methodology by which the problem 

statement will become reality. 
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Sub-problem 1:  Establish why it is important for Conserve School to have a sustainable food and 

garden-based educational guide.   

The researcher conducted two in-person, group interviews with Jean Haack, Conserve School’s 

Stewardship Coordinator, Cathy Palmer, the Director of Outdoor Programs, and Dr. Mary Anna 

Thornton, Assistant Head of School, on the importance of Conserve School having such an educational 

guide in both the fall of 2010 and the spring of 2011, respectively.  These three individuals were selected 

intentionally by the researcher for reasons appropriate for the study.  Ms. Haack oversees activities 

pertaining to environmental sustainability operations at Conserve School, including the campus garden 

and incorporation of sustainable food in the dining hall.  As such, her input in this study was significant.  

Ms. Palmer is involved in planning content for the field instruction course, the relevance of which is 

further discussed throughout this study.  Finally, Dr. Thornton works with Ms. Palmer on the field 

instruction course, taking an approach that focuses more on the structure of the course and curriculum 

development. 

The first interview with these three individuals took place in September of 2010.  After an initial 

introduction to the project and its proposed outcome, the following questions were asked: 

 How would the proposed educational guide fit with the mission of Conserve School? 

 What venue within Conserve School’s academics and extracurricular activities would 

this educational guide be implemented? 

 Are this educational guide and the concepts it encompasses something Conserve School 

is committed to including as part of its program going forward? 

 How does education on gardening and food fit into Conserve School’s future plans for 

the garden’s development?  

 Why is teaching students about gardening important? 

 Why is teaching students about food important? 
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 What’s the take-home message Conserve School would like students to receive from 

education on these topics? i.e., what would be the goal of this educational guide from 

Conserve School’s point of view? 

A number of months after this initial interview, the researcher made the decision to conduct a 

second interview incorporating the same questions as above.  This decision was made due to the fact 

that the first interview took place at the very beginning of the pilot semester for Conserve School’s field 

instruction course, which will host this educational guide.  (This component of the field instruction 

course being identified as the host for the educational guide will be expounded upon in the Chapter IV 

of this study).  The researcher desired information to reflect at least one full semester of experience 

with the field instruction course, so that Conserve School’s vision for this course would be more 

solidified.   This second interview took place in March of 2011.   

In order to further address whether this educational guide would be appropriate for and benefit 

Conserve School, the researcher examined connections between the school’s mission statement and the 

intended outcomes of this educational guide.  These connections were established by October of 2010.  

Additionally, the Trust of Jim Lowenstine, as cited in the Statement of the Purpose, was consulted as to 

how this project supports the founder’s original vision for the school.  This consultation took place in 

September of 2010.  

Finally, research was conducted on the benefits of gardening education on youth, as reported in 

the literature review, which was completed in the fall of 2010. 
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Sub-problem 2:  Investigate and observe selected garden-based education programs. 

 
The researcher selected several organic farms and education programs devoted to sustainable 

food and agriculture to visit in the summer of 2010.  The primary purpose of these visits was to observe 

firsthand the programs offered by these organizations and to conduct interviews with key individuals 

involved in these programs. 

The interviews were semi-structured and consisted generally of the following questions: 

• What specific topics are important to incorporate into garden education? 

• What are the most effective ways of engaging participants in the lessons and activities? 

• What methods of teaching/conveying information do you incorporate? 

• How much of the lesson involves the teacher “teaching” versus the participants 

“doing?”  

• What are some strengths and weaknesses of your programs? 

The observation of programs conducted by the researcher also consisted of the same questions, 

with a variety of new ones arising as the observation unfolded. 

The farm and garden-based education programs visited by the researcher included: The 

Mountain Retreat and Learning Center in Highlands, NC, Cedar Circle Farm and Education Center in 

Thetford, VT, the Healthy City Youth Initiative in Burlington, VT and Shelburne Farms in Shelburne, VT.   

The researcher’s first visit was to the Mountain Retreat and Learning Center in June of 2010.  

This organization offers a variety of environmentally-focused programs, including farm-based education 

off a one-acre organic vegetable farm, the Many Hands Peace Farm. 

The researcher spent two weeks participating in summer camp activities at The Mountain 

through work and observation.  During this time, several days were spent working on the farm and 

observing youth campers’ participation in farm activities.  Additionally, an in-person interview took place 
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with Youth and Environmental Programs Manager Brian Gifford, coordinator of the farm and programs 

involving the use of the farm.   

Cedar Circle Farm and Education Center is a flower and certified organic vegetable and berry 

farm along the Connecticut River in Vermont that cultivates 40 acres, in addition to a total of 25,000 

square feet under cover in hoop houses.  Cedar Circle runs a farm stand and internet café, both open to 

the public, a CSA program for community members to buy a share in the farm in exchange for a box of 

fresh produce weekly, and also offers gardening and cooking classes, farm tours and activities. 

The researcher spent three days at Cedar Circle Farm, shadowing Cat Buxton, the Education 

Program Director at the farm.  One specific program observed, entitled “Bloomin’ Weeds!: Guests and 

Pests,” was one class in a six-class gardening series running from April to August.  Additionally, an in-

person interview took place with Ms. Buxton in July of 2010. 

In the city of Burlington, Vermont, the researcher observed the Healthy City Summer Program at 

the Healthy City Youth Initiative, a “hands-on farm-to-school program designed to teach basic cooking 

and gardening skills, boost physical activity and increase healthy lifestyle choices for Burlington K-12 

students” (Friends of Burlington Gardens, 2011). 

The Healthy City Summer Program is a six-week program designed for incoming high school 

students to learn about sustainable food systems, health and job skills through work at the half-acre 

Youth Farm and participation in activities such as cooking classes.  Specifically, the researcher observed 

a cooking and nutrition class, as well as an afternoon of work on the Youth Farm in July of 2010.   

Finally, the researcher visited Shelburne Farms, a nonprofit environmental education center and 

1,400-acre working farm whose mission is to cultivate a conservation ethic for a sustainable future.  An 

interview was conducted with Jen Cirillo, Director of Professional Development at Shelburne Farms, as 

well as a separate interview with Josh Carter, the Market Garden Manager at Shelburne Farms.  Both 

interviews took place in person during the researcher’s visit to Shelburne Farms in late July of 2010.  

http://www.cedarcirclefarm.org/events/classes/
http://www.cedarcirclefarm.org/events#tours
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Additionally, the researcher observed “Garden Delights,” a garden education program for youth up to 

age 10.  Farm Camp, a program for youth ages 6 and 7, with the theme of “How do we win, win, win on 

the Farm?” was observed by the researcher for one day. 

 

Sub-problem 3: Examine best activity and lesson plan guides as they pertain to this project. 

Presently, there exist a number of educational programs devoted to sustainable food and 

agriculture.  Additionally, with the growth of such programs over the last decade, there are numerous 

guides for developing these programs, including resources accessible via the internet.  From these, the 

researcher identified key resources for food and garden-based lessons and activities to be used for the 

purpose of this project.   

The three primary resources outlined below were also selected for their attention to the issue of 

sustainable/organic growing practices versus conventional growing practices.  The garden programs 

observed through Sub-problem 2 provided information on how to teach students about gardening as 

the act of growing food itself, without as much attention to the more in-depth issue of sustainable 

agriculture.  Therefore, this sub-problem will provide a look at this topic.   

Finally, this sub-problem will outline what was learned from a course on environmental 

education curriculum development taken by the researcher. 

What follows are key questions the researcher focused on while reviewing the three curriculum 

resources discussed below:  

 Can the curricula be separated and used as independent lessons or must it be used as a 

whole series? 

 What are the lesson/activity topics and content within the curricula? 

 What is the format of communicating information within the curricula (i.e., activities, 

lecture, interactive discussion, projects)? 
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One curriculum source the researcher referred to is an eight-part series sustainable agriculture 

curriculum developed by The Food Project of eastern Massachusetts.  The Food Project is an 

organization that incorporates young people into their work for a sustainable food system through 

hands-on involvement in growing and selling food.   

Another program based on sustainable food education entitled, LiFE (Linking Food and the 

Environment), was developed through the Center for Food & the Environment at Columbia University.  

This curriculum series “addresses both a major science education goal to promote scientific literacy for 

all Americans and major national health goals for people to eat healthful diets and lead physically active 

lives” (Center for Food & the Environment, 2011).  The curriculum covers the basics of growing food all 

the way to how this food and the system within which it is grown affects the environment.   

Another relevant resource is the University of Wisconsin-Madison’s Center for Integrated 

Agricultural Systems’ Toward a Sustainable Agriculture curriculum.  This curriculum, specifically designed 

for high school students, is divided into five modules, accessible on the internet at no cost.  There is also 

contact information for the organizer of this curriculum and the Center for Integrated Agricultural 

Systems (CIAS) so further information and insight can be obtained. 

In addition to reviewing all five modules of the aforementioned curriculum, the researcher 

conducted a phone interview with Diane Mayerfeld, the primary coordinator and developer of the 

Toward a Sustainable Agriculture curriculum, on March 9, 2011.  The purpose of this interview was to 

gain information on how Ms. Mayerfeld developed the lessons within her curriculum.  The following 

questions were asked: 

 What was the inspiration/reason for developing this curriculum? 

 How did you come up with the specific topics/subject matter to include in the modules? 

 How did you develop the format for the lessons/activities? 
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 Did you do research on how this age group best learns to decide how to create lessons 

and activities to reach them appropriately and effectively? 

 What have been some outcomes of these lessons? Have you received any feedback? 

In the fall of 2010, the researcher took a course entitled Non-Formal Environmental Education 

Curriculum Development in order to learn best methods of curriculum development.  

 

Sub-problem 4:  Develop an educational guide. 

 The educational guide will consist of several lessons for use as a whole sequence or individually.  

These lesson plans will both be taken from other gardening/food curricula identified throughout the 

course of this study and from some developed originally by the researcher.  Some of the lesson plans 

from other sources, such as Toward a Sustainable Agriculture, may be adapted by the researcher to fit 

the specific conditions of Conserve School’s setting and audience.  It will be noted in each lesson plan 

whether it has been taken in whole or in part from another source, or developed by the researcher.  The 

collection of these lesson plans is called an educational guide for the purpose of this project.   
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Chapter IV 
 

Results 
 

 This chapter will provide the results relevant to this project attained through applying the 

methodology outlined in the previous chapter to the sub-problems.   

 
Sub-problem 1:  Establish why it is important for Conserve School to have a sustainable food and 

garden-based educational guide.   

 The two group interviews that took place in September of 2010 and March of 2011, respectively, 

with Cathy Palmer, Jean Haack and Mary Anna Thornton established a great deal more clarity on why 

and how the proposed educational guide would fit in at Conserve School upon its completion.  What 

follows are the results from both of these interviews combined.   

When asked how this guide and the topics it will promote connect with the mission of Conserve 

School, Dr. Thornton expressed that this would reiterate the concept of a land ethic the school supports.  

This land ethic encourages students to love, respect and ultimately to protect the natural world.  Dr. 

Thornton explained that instilling in students a desire to care for the environment is Conserve School’s 

fundamental goal: whether it be in the forest or in the garden.   

 The next question asked the interviewees in what venue this educational guide would be 

implemented at Conserve School.  Ms. Palmer identified the field instruction course as the appropriate 

host for such lessons and activities.  Field instruction is a half-credit physical education course that every 

student participates in during his or her enrollment at Conserve School.  It is one of four core courses 

required by Conserve, along with science, history and English.  This course covers topics including 

canoeing, winter survival skills, nutrition, and rock climbing.  Dr. Thornton, who deals with curriculum 

development at Conserve School, also agreed that the field instruction course would be where this 

educational guide would be implemented.    
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 The interviewer expanded this question to inquire whether sustainable gardening and food 

could be incorporated as its own unit within field instruction.  Dr. Thornton answered this by saying that 

she and the other administrators responsible for overseeing curriculum development for the course are 

open to ideas of the instructors.  In other words, she said, gardening is a possibility for a topic of a unit. 

To the question of why educating students about gardening is important, Dr. Thornton 

responded that the act of gardening encourages self-confidence and self-reliance.  Additionally, she 

expressed that it is simply uplifting for students to be outdoors, especially in the springtime, when the 

majority of the gardening would take place through this educational guide.  Ms. Palmer established 

gardening as important for Conserve School’s student body through its ability to improve human health.  

She explained that gardening can instill in participants a connection with what they are growing, thus 

making them more likely to choose vegetables for consumption.    

Ms. Haack responded to this question of why gardening is important by highlighting the 

significance of students gaining hands-on skills through gardening, which they can actually apply in other 

settings beyond Conserve School.  She also expressed that providing students with opportunities to 

actually touch the Earth is essential to drawing them toward a deeper connection with the Earth. 

When asked by the interviewer why it is important to teach students about food, Ms. Palmer 

shared that much of the concept of choosing food that is sustainable, local and healthy is directly in line 

with environmental sustainability.  She divulged that it is incongruent for this school to be named 

“Conserve” and be aware of sustainability in every other area but food choices and the dining hall.  Ms. 

Palmer expressed that the implementation of lessons teaching students about sustainable gardening 

and food would complete the puzzle of environmental stewardship at Conserve School and truly bring 

things full circle in this realm. 

Please refer to the Statement of the Purpose for results on how the Trust of Jim Lowestine, the 

founder of Conserve School, connects with this project’s product.  Also look to this section for an 
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explanation of the way in which Conserve School’s mission statement lines up with the goals of this 

project.   

Finally, see Chapter II, the Literature Review, for information on the benefits of garden 

education on youth, found through studies acquired by the researcher.  These benefits are in line with 

Conserve School’s desire to instill in its students qualities such as self-confidence, personal health and a 

connection to the natural world, as expressed both in its mission and vision and through the interviews 

outlined above. 

The overall feedback through these interviews suggests that this educational guide would be 

beneficial for Conserve School to have.  Additionally, the venue for the educational guide was identified 

as the field instruction course.   

 

Sub-problem 2:  Investigate and observe selected garden-based education programs. 

The researcher identified several commonalities between sustainable garden and food-based 

programs observed in the summer of 2010.  It was found through the method of observation that 

overall, the lessons and activities within these programs: 

 Utilized a combination of teaching and demonstration, followed by hands-on 

involvement from participants 

 Taught within the actual setting they were teaching about—i.e., within the garden itself, 

rather than teaching about gardening in a classroom or creating a separate area 

exclusively for education  

 Involved participants in the actual work happening on the farm or in the garden to 

further the true operation 
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 Asked participants questions as a vehicle for conveying information, as well as a  

method for fostering further involvement from participants through thought and 

reflection 

 Utilized movement and activity the majority of the time, even while the teacher was 

sharing information in a more traditional format, such as speaking for quite some time 

 Categorized the basics of garden education to incorporate the following topics: 

 Parts and life cycle of a plant 

 Caring for the plant—weeding, watering, fertilizing, pests and diseases 

 Soil and composting 

 Harvesting 

 Cooking and eating/nutrition   

Through the Healthy City Youth Initiative’s cooking and nutrition class, the researcher observed 

preservation methods such as blanching and freezing, cooking, while focusing on skills such as cutting 

and measuring, and a nutrition lesson about whole grains and sugar.  This is the only lesson or activity 

involving cooking the researcher observed firsthand.   

Through the interviews that took place with key individuals from the various organizations 

visited, the researcher found common recommendations provided by interviewees as well.  These 

recommendations for how to develop this project’s end product of the educational guide include:  

 Focusing on providing students with relevant activities, such as helping build the 

compost pile, planting a seed in a pot, or harvesting a vegetable, in order to ensure their 

connection to the topic 

 Giving students a sense of ownership over what they are doing 

 Letting students learn primarily by doing, with the teacher acting as a facilitator and 

provider of information and instruction as things move along 
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 Content ranging from a basic introduction to parts of the plant and how it grows to how 

to care for the plant (composting, watering, weeding, combating pests and disease), and 

finally to the harvest and processing (cooking, eating and preservation) of the plant 

 Introducing students to plants in terms of their different parts: root, leaf, stem, flower 

(or bud), and seed 

 When cooking and eating with students, encouraging all to at least try the food 

The interview with Josh Carter of Shelburne Farms’ Market Garden yielded a few unique but  

valuable insights as to how to educate young people about gardening.  He expressed that when teaching 

about organic growing practices, it is helpful to do so in an inherent manner rather than explicitly 

labeling a method as being “organic.”  He provided the example of connecting students with the practice 

of weeding by hand and fertilizing with compost as two methods by which a teacher can instill the value 

of raising plants organically.  Mr. Carter further shared that when vegetables are grown organically “kids 

can actually get out there and harvest and eat the food being grown;” whereas, when grown with 

pesticides, vegetables could not simply be picked up out of the ground and eaten without being 

thoroughly washed first.  These simple steps of raising vegetables sustainably are just a few that Mr. 

Carter provided to illustrate how to incorporate teaching sustainable growing methods in a more 

intrinsic, simple way. 

Moreover, as a result of their participating in garden education, the interviewees have found the 

youth participants to be: 

 More interested in vegetables 

 Asking for more time in the garden 

 Taking ownership over responsibilities and tasks in the garden 

 Engaged in and enthusiastic about work in the garden 
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Sub-problem 3: Examine best activity and lesson plan guides as they pertain to this project 

 Through the methodology outlined in Chapter III, the researcher established an understanding 

of how to develop the final product for this project. 

 The three curriculum resources examined pertaining to sustainable food and agriculture 

revealed a number of commonalities regarding content and topics of lessons, format of lessons and how 

the lessons are taught.  

The Food Project’s curriculum series includes the following lesson topics:  an introduction to 

sustainable agriculture and food systems, soil and composting, weeds, insects, global/industrial food 

systems versus local/sustainable food systems, and finally, a food systems debate.  Similarly, the LiFE 

Curriculum Series covers topics encompassing growing food to the food systems’ workings from farm to 

table.  Furthermore, the Toward a Sustainable Agriculture curriculum’s five modules include the 

following: Introduction to Sustainable Agriculture; Corn, Beans, and Burgers: field crops in sustainable 

agriculture; Flesh, Fish, and Fowl: animals in sustainable agriculture; Apples, Beets, and Zinnias: 

sustainable horticulture; A Growing Market: organic agriculture. 

As is apparent above, the common theme regarding content within all three curricula is that 

each begins with an introduction to the concept of sustainable/organic agriculture vs. the industrial 

system, then moves into the actual growing process and how to process food after it’s grown, and 

incorporates discussions on the economics of organic agriculture.     

Another constant found among the three curricula is that each can be used as a whole series or 

broken up and applied lesson by lesson.  Finally, the information in these curricula was primarily 

communicated to the audience through a combination of lecture/information-giving and hands-on 

participation through activities. 

Selected lessons from these curricula will be adapted to Conserve School’s needs and applied 

accordingly. 
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The interview with Diane Mayerfeld, developer of the Toward a Sustainable Agriculture 

curriculum, provided insight into development of a curriculum that is quite similar to this project’s final 

product.  When inquired as to the inspiration and reasoning behind the development of this curriculum, 

Ms. Mayerfeld shared that she identified a need to develop sustainable agriculture curricula for high 

school agriculture teachers.  She expressed that teachers did not have the time to take raw information 

about sustainable agriculture and turn it into activities and lessons that made sense, though they did 

have a desire to integrate such information into their classroom.  Seeing this need, Ms. Mayerfeld 

applied for a grant through the Center for Integrated Agricultural Systems, which she received to 

develop the Toward a Sustainable Agriculture curriculum.  Another reason that the curriculum was 

developed was so teachers could access a free curriculum from the internet, thus making the 

information more available to teachers.   

 The next question asked Ms. Mayerfeld how specific topics were identified to include in this 

curriculum within the broader subject of sustainable agriculture.  Ms. Mayerfeld explained that an 

advisory committee was formed, comprised of key individuals identified in the field of education and 

sustainable agriculture.  Some of the topics are based on what people in this advisory committee 

deemed important, while other choices for topics are based on Ms. Mayerfeld’s own experience 

working in sustainable agriculture and coordinating professional development.  Overall, Ms. Mayerfeld 

shared that the themes seemed to simply come together somewhat organically, such as the ideas of 

agriculture as an ecological system and the socioeconomic food system component of it.  She explained 

that the theme that runs through the entirety of the curriculum is the “bottom-line theme of 

sustainability,” meaning that we must take into account all components of sustainability—from 

ecological to financial concerns.  

When asked how the format of the lessons and activities were developed, Ms. Mayerfeld responded 

that she simply “flew by the seat of her pants.”  At the beginning of the development process, she 
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chaired one meeting with others in the fields of education and/or sustainable agriculture to discuss the 

framework of the curriculum.  From here, she worked independently for the most part, developing 

lessons based on her own knowledge and experience, without pulling from outside resources or 

research.  Ms. Mayerfeld explained that she did some reading and research, but overall was very 

informal about the development of the curriculum.  She did use her advisory committee to review what 

she drafted, simply to make sure it made sense to them.  She would come up with outlines periodically 

and would target certain individuals from the advisory committee to review these outlines.  Ms. 

Mayerfeld did no research about the learning styles of the target age group to incorporate into the 

development of the curriculum. 

Finally, the researcher inquired about the outcome of the curriculum and whether any teachers who 

had used it in their classes had provided feedback.  Ms. Mayerfeld explained that some teachers do 

contact her for follow-up information and other types of outreach pertaining to the curriculum, 

occasionally consisting of workshops for agriculture teachers.  Through her interactions with these 

teachers, she has learned that they tend to pull certain lessons from the curriculum without necessarily 

using it as a whole.  Additionally, teachers generally read through the background material provided, but 

do not go deeply into it in their classes, as they focus more on doing the actual activities in class. 

Ms. Mayerfeld did create a feedback section within the curriculum, which she shared no one has 

ever used.  The link for the curriculum on the internet has Google Analytics connected to it, which is a 

program that tracks how often and from what general area the website is accessed.  From this program, 

Ms. Mayerfeld has identified Wisconsin as the single state that uses the curriculum the most.  

Additionally, it is used all over the United States and in many English-speaking countries all over the 

world.  The website is accessed about 400-500 times per month, which Ms. Mayerfeld explained as 

being infrequent.  She did follow up this explanation by saying that teachers have told her they do print 

off the materials they like to use and so they do not then access the website again.  Ms. Mayerfeld 
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concluded her response to this question by expressing that she is unsure if the teachers using the 

curriculum are primarily agriculture teachers; but she does assume this is the case, as this is the group 

that she has done outreach with.       

In the course Non-Formal Environmental Education Curriculum Development taken through 

UW-Stevens Point, the researcher gained experience and knowledge on the process of lesson plan and 

curriculum development.  Some key concepts that helped the researcher in creating and adapting lesson 

plans for this educational guide included: how to develop specific, measurable, achievable, relevant and 

time effective objectives for learners, how to determine what is worthy of teaching and learning, and 

how to plan appropriate instructional methods.  Refer to Appendix A for Curriculum Design handout 

received in this course, which expounds upon these concepts. 

Through this course, the researcher also established an understanding of how specific age 

groups learn and what activities would foster this learning most effectively.  The researcher focused on 

the age group of 15-18 year olds, as highlighted in the handout entitled, “Age Group Characteristics & 

Suggested Learning Activities” (see Appendix B), being that this is the age group that will be served 

through the educational guide.  According to this handout and discussions in the curriculum 

development course, this age group has the ability to think abstractly, is concerned about reasons and 

proof, form own opinions, and has not quite made connections between learning and life’s experiences.  

These descriptions primarily represent this age group’s intellectual characteristics.  Some suggested 

activities for this age group include demonstrations, debates, open-ended discovery, open-ended 

discussions and problem solving.  All of these suggestions were taken into account throughout the 

development of lessons and activities for this project’s educational guide. 

Finally, see Appendix C for the lesson plan format taught in this course.  The format of the lesson 

and activity plans for this project’s educational guide has been adapted from this very template. 
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Sub-problem 4:  Develop an educational guide. 

The educational guide was completed in late May 2011.  It will be available for use within the 

field instruction course at Conserve School in fall of 2011 and partially in late spring of 2011.  The field 

instruction course was chosen as the venue for implementation of the educational guide per the results 

of interviews with key individuals at Conserve School (See Chapter IV, Sub-problem 1).  The future of this 

educational guide is left to the administration and field instructors at Conserve School.  See Appendix D 

for the educational guide in its entirety.   
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Chapter V 

Conclusion & Recommendations 

The educational guide included in Appendix D is the culmination of all results attained through 

the methodology executed throughout the course of this study.  This educational guide embodies 

recommendations revealed through results outlined in Chapter IV that the researcher then incorporated 

into lessons and activities.   

Per the interviews with key individuals at Conserve School, Ms. Haack, Ms. Palmer and Dr. 

Thornton, the researcher recommends the use of this educational guide within the field instruction 

course.  It is also recommended that there be a unit developed within field instruction that is specifically 

devoted to gardening. 

From the researcher’s own study of  various garden-based education organizations and lessons, 

the decision was made of what topics and lessons would be relevant for Conserve School and what 

would not be.  The researcher identified the following themes for lessons to include within the proposed 

educational guide: 

 An introduction to sustainable food systems vs. conventional, industrialized food 

systems 

 What is organic agriculture? 

 What is conventional agriculture? 

 Organic Gardening 101 

 Benefits of gardening and doing so organically, how to plant and care for plants 

and different methods for doing so organically 

 Plants 

 Parts of plants 

 How they grow/Life cycle 
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 Soil 

 How soil is built 

 Composting  

 Weeds 

 Methods of weeding 

 Edible weeds 

 Insects 

 Beneficial vs. unbeneficial  

 Cooking/Nutrition 

 

 As tends to happen throughout the course of researching a topic, one may stray from the 

original path envisioned through lessons learned and experiences had that could not have been 

predicted at the onset.  Within this project, the researcher had such an experience but was limited by 

the timeline provided by the graduate program at UW-Stevens Point.  During this time, the researcher 

came to a number of understandings that would have benefited the outcome of this project had there 

been more time to amend its course.    

In order to make this project more comprehensive and relevant, the researcher has a number of 

recommendations to anyone wishing to add to the work already done throughout this study.  These 

recommendations are ones that the researcher learned throughout the course of this study that could 

not be incorporated within the time allotted.   

First, the researcher recommends creating a way to assess and evaluate the use of this 

educational guide.  The assessment could come in the form of course evaluations performed with the 

students upon the completion of certain lessons and activities used from the educational guide.   
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 Throughout the course of this study, it was made apparent that this educational guide is not 

entirely suited for use in the field instruction course.  At present, this course’s focus lies more in 

preparing students for wilderness experiences including backcountry camping, canoeing, and fire-

building.  The following two recommendations mentioned in subsequent paragraphs will address this 

concern.  At present, though, before these recommendations could be implemented, there is a small 

amount of room in field instruction for other topics that do not relate as directly to wilderness 

enjoyment and survival.  The first two semesters of field instruction, in the fall of 2010 and the spring of 

2011, both included a few lessons focusing on gardening, food and nutrition.  This is presumably where 

this educational guide will fit into in the near future.   

In order to address the fact that field instruction is not necessarily the most ideal—nor is it the 

only—venue in which to implement this educational guide, the researcher has a couple of 

recommendations.  The researcher recommends further interdisciplinary cooperation to provide 

education about gardening and food within other subjects taught at Conserve School, such as art, 

English, history, foreign languages and science.  It would be beneficial to the incorporation of garden 

education at Conserve School if this was not only isolated to a separate unit within the field instruction 

course.  Integrating this type of education into other courses taught would not only expand the scope of 

information conveyed to students about food and its role in our lives; but also, it would exemplify 

Conserve School’s dedication to such a fundamental and vital topic within the realm of environmental 

and human health.   

 Another suggestion for a more complete implementation of this educational guide would be to 

develop a one-credit, elective course on sustainable living practices.  Such a course could include an 

entire unit on gardening and food education, while also teaching students other ways to adapt their 

lifestyle to more sustainable ways of consumption and production.  Given the mission of Conserve 
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School, it is advised that this organization incorporates a more direct, holistic method to educate 

students on how to implement changes in their own lifestyle toward sustainability.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



36 
 

Bibliography 
 

Brazier, B.  (2007).  The healthiest diet: a plant-based diet is the healthiest.  Alive:  Canadian Journal of 
Health and Nutrition, 292, 86. 

 
Center for Food & the Environment, Columbia University.  Linking Food & the Environment (LiFE) 

Curriculum Series.  Retrieved January 17, 2011 from 
http://blogs.tc.columbia.edu/cfe/education/nutrition-curriculum/.   

 
Center for Integrated Agricultural Systems.  Toward a Sustainable Agriculture.  Retrieved November 2, 

2009 from http://www.cias.wisc.edu/curriculum/index.htm. 
 
Chez Panisse Foundation.  (2008).  The Garden Companion: Inside the Edible Schoolyard Classroom.  

Berkeley, California: Chez Panisse Foundation. 
 
Chez Panisse Foundation.  (2008).  The Kitchen Companion: Inside the Edible Schoolyard Classroom.  

Berkeley, California: Chez Panisse Foundation. 
 
Eicher, A. (2003).  Organic agriculture: a glossary of terms for farmers and gardeners.  Retrieved May 4, 

2010 from http://ucce.ucdavis.edu/files/filelibrary/1068/8286.pdf.  
 
Engleson, D.C. & Yockers, D.H.  (1994).  A Guide to Curriculum Planning in Environmental Education.  

Wisconsin Department of Public Instruction. Madison, WI. 
 
Erney, D.  (2009).  Pollution makes kids fat.  Organic Gardening, 56(2). 
 
Friends of Burlington Gardens.  Friends of Burlington Gardens & the Vermont CommunitY Garden 

Network.  Retrieved March 27, 2011 from http://www.burlingtongardens.org/HealthyCity.html. 
 
Gold, M.V.  (1999).  Sustainable agriculture: the basics.  Sustainable Agriculture: Definitions and Terms.  

Retrieved May 4, 2010 from http://www.nal.usda.gov/afsic/pubs/terms/srb9902.shtml.   
 
Gomiero, T., Paoletti, M.G., & Pimentel, D.  (2008).  Energy and environmental issues in organic and 

conventional agriculture.  Critical Reviews in Plant Sciences, 27(4), 239-254. 
 
Lu, C., Toepel, K., Irish, R., Fenske, R.A., Barr, D.B., & Bravo, R. (2006).  Organic diets significantly lower 

children’s dietary exposure to organophosophorus pesticides.  Environmental Health 
Perspectives, 114(2), 260-263. 

 
Morgan, S., Hamilton, S., Bentle, M., & Myrie, S.  (2009).  Environmental education in botanic gardens: 

exploring Brooklyn botanic garden’s project green reach.  The Journal of Environmental 
Education, 40(4), 35-52.   

 
Nanney, M.S., Johnson, S., Elliott, M., & Haire-Joshu, D.  (2007).  Frequency of eating homegrown 

produce is associated with higher intake among parents and their preschool-aged children in 
rural Missouri.  Journal of the American Dietetic Association, 107(4), 577-585. 

 



37 
 

Palmer, J.A.  (1998).  Environmental education in the 21st century:  Theory, practice, progress and 
promise.  New York, NY:  Routledge.   

 
Sandler, L., Vandegrift, J.A., & VerBrugghen, C.  (1995).  From desert to garden:  reconnecting   

disconnected youth.  Educational Leadership.  14-16. 
 
Schultz, W.P.  (2009).  The moral call of the wild: a study suggests that spending time in nature changes 

our values.  Scientific American.  Retrieved December 5, 2009, from  
http://www.scientificamerican.com/article.cfm?id=moral-call-of-the-wild. 

 
Second Nature, Inc.  (2009).  Definition of Sustainability.  Retrieved October 28, 2009, from 

http://www.secondnature.org/about/sustainability.html. 
 
Sumner, J.  (2008).  Protecting and promoting indigenous knowledge: environmental adult education 

and organic agriculture.  Studies in the Education of Adults, 40(2). 
 
Wisconsin Department of Public Instruction.  (1997).  Wisconsin’s Model Academic Standards for 

Physical Education.  Milwaukee, WI:  Nikolay, P., Grady, S., & Stefonek, T.    
 
Wray-Lake, L., Flanagan, C.A., & Osgood, D.W.  (2010).  Examining trends in adolescent environmental 

attitudes, beliefs, and behaviors across three decades.  Environment and Behavior, 42(1). 61-85 
 

 

 

 

 

 

 

 

 

 



38 
 

 

 

 

 

 

 

 

Appendix A 

Curriculum Design Handout 
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Curriculum Design 
A brief primer adapted from Dr. Leslie O. Wilson 

 
  
1. Identify the desired results (same as learner outcomes) for your learners. Depending on the 
level of results, these outcomes can be stated as aims, goals, or objectives (see page 3).  
a. What is your vision of the learners at the end of their contact with you?  
b. What will they know and understand?  
c. What will they be able to do, and at what level of mastery?  

 
 Types of questions to ask:  
• Specifically what skills will they have?  
• What will they be able to do and at what level of mastery?  
• What will they know and understand?  
• How will they have changed? (changes in thinking, feelings, physical movement, or abilities)  
• What is your image of the learners (passive/active)?  
• What expectation do you have of entering learners?  
 
 
2. Determine what is worthy of teaching and learning.  
 
Some questions to answer:  
• What information is worth knowing?  
• What enabling knowledge (facts, concepts, and principles) and skills (procedures) will students 
need to perform effectively and achieve desired results?  
• What activities will equip students with the needed knowledge and skills?  

 
Some filters that will help you decide what content, processes, skills, and information to select:  
Curriculum/lesson content should:  
• Offer potential for inspiring or challenging students  
• Represent a big idea having enduring value beyond the classroom  
• Reside at the heart of the discipline (involve “doing” the subject)  
• Require uncoverage (abstract or often misunderstood ideas, ideas of concepts that are in flux, 
new discoveries, findings, research, or information).  
 
 
3. Determine what acceptable evidence of understanding will be.  
• What evidence will prove that students have mastered the objectives or completed the problem?  
• What will they or should they, be able to do to give evidence of mastery?  
• Can these skills or this evidence be placed in a rubric that has clearly stated parameters for each 
level of gradation (i.e. unacceptable, developing, acceptable, and exemplary)? 
 
4. Plan instructional methods and procedures.  
• Plan means of instruction that match all of the above.  
• Choose teaching models that are directly related to what you want to do.  
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• Re-evaluate course in light of students’ progress and understanding, revising portions and tasks 
where needed.  
Questions to answer:  
• How do students learn best?  
• What instructional techniques and models work well and best fit your content and your types of 
learners?  
 
 
SMART objectives  
At the lesson level, your objectives should be:  
1. Specific – Objectives should specify what they want to achieve.  
2. Measurable – You should be able to measure whether you are meeting the objectives or not.  
3. Achievable - Are the objectives you set, achievable and attainable?  
4. Relevant – Are the objectives meaningful, realistic, ambitious (enough of a challenge)?  
5. Time – When do you want to achieve the set objectives? 
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Age Group Characteristics & Suggested Learning Activities 

 

Ages 3‐5 (Pre‐School/ Kindergarten)  

Physical development:  
 Very energetic and active  
 Gross motor skills developing (running, jumping, bicycle riding)  
 
Intellectual:  
 Learning through senses  
 Developing vocabulary  
 Limited understanding of time  
 Unexplainable fears  
 Action precedes thought  
 Short attention span  

 
 Social:  
 Self‐centered  
 Varying degrees of independence  
 Relationship with adults‐most primary care person(s)  
 
Suggested activities: Spontaneous Storytelling, games, puppetry, nature walks, songs, finger plays  
What they can do: use crayons, write their name, like to handle larger objects ‐ very tactile 
 
 

 

Ages 6‐9 (Elementary)  
Physical development:  
 Coordination improving  
 Fine motor skills developing (writing, keyboarding)  
 
Intellectual:  
 Increased awareness of surroundings  
 Active learning/hands‐on  
 Able to classify objects  
 Understanding change  
 Cause and effect  
 History is. . . olden days  
 Learning to follow directions  
 
Social:  
 Pair relationships ‐ best friends  
 Relationships with other adults  
 Trusting  
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 Outgoing, busy  
 Blaming and tattling common 

Believe things are alive and have feelings  
 
Suggested activities: Demonstrations, hands‐on activities, structured role playing, guided discovery, 
scavenger hunts, cooperative learning, simulations  
What they can do: participate in organized sports, writing skills improving, complete sentences  
and paragraphs, imagination, simple rules for games   
 
 

Ages 10‐11 (Upper Elementary)  
Physical development:  
 Wide variation in development  
 Gross motor skills developed  
 Fine motor skills steadily developing  
 Tires easily  
 
Intellectual:  
 Concerned with things rather than ideas  
 Attention span 15‐20 minutes per method  
 Ability to verbalize curiosities  
 Begins to contrast present with past  
 Able to draw conclusions  
 Personal values and opinions beginning to develop  
 
Social:  
 Learning to cooperate; enjoy group activities  
 Boys/girls segregate; regard each other as silly  
 Competitive  
 Sensitive‐ fear of not being liked  
 
Suggested activities: Hands‐on activities, self‐guided discovery, group discussions, structured 
role‐plays, problem solving, group activities, simulations  
What they can do: sports related activities, can think about objects that are not in front of them, 
can write more clearly, reason and problem solve 
 
 

Ages 12‐14 (Middle School or Junior High)  
Physical development:  
 Rapid growth and development  
 Fine motor coordination  
 Wide variation in developing maturity  
 Onset of puberty  
 
Intellectual:  
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 Interested in ideas  
 Beginning to think abstractly  
 Longer attention span  
 Looking for new ways to do things  
 Eager to contribute in small group discussions  
 Needs guidance and focus for learning  
 
Social:  
 Tendency to question authority  
 Self‐conscious  
 Easily embarrassed  
 Needs approval  
 Developing an interest in the opposite sex  
 
Suggested activities: Hands‐on activities, self‐guided discovery, group discussions, hands‐on 
activities, structured role‐plays, problem solving, group activities, simulations  
What they can do: work in groups, write well, can organize information, think in the abstract, can 
learn in social situations 
 
 

Ages 15‐18 (High School)  
Physical development:  
 Rapid physical changes  
 Great diversity in strength and size  
 Advancing sexual maturity  
 Periods of high energy, periods of fatigue  
 
Intellectual:  
 Ability to think abstractly  
 Full comprehension of historical time  
 Concern for reasons and proof  
 Desire to do something well  
 Forms own opinions  
 Most have not made the connection between learning and life's experiences  
 
Social:  
 Vulnerable  
 Self‐conscious and concerned about appearance  
 Needs peer group support, fearful of "looking stupid"  
 Fear of being singled out for attention  
 Tendency to question authority  
 Need to interact with adults as adults  
 
Suggested activities: Demonstrations, debates, open‐ended discovery, open‐ended role playing, 
open‐ended discussions, problem solving  
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What they can do: handle short lectures, think independently, think about the parts of a whole,  
argue a position, analyze information, synthesize and evaluate information. 
 
 

Ages 18+ (Adults)  
Physical development:  
 Slow physical changes  
 Great diversity in strength and size  
 Advancing to Golden Age with limiting abilities  
 

Intellectual:  
 Ability to think abstractly  
 Full comprehension of historical time  
 Sensitive to multiple points of view  
 Forms own opinions  
 Eagerness to learn  
 
Social:  
 Secure in who they are and less inhibited  
 Like the opportunity to interact with people that share their interests  
 Speak out on personal beliefs  
 Vast experience base  
 
Suggested activities: Demonstrations, debates, open‐ended discovery, open‐ended role playing, 
open‐ended discussions, problem solving  
What they can do: handle lectures, think independently, think about the parts of a whole, argue a 
position, analyze information, synthesize and evaluate information, group discussions. Bring their 
own experience to the discussions. 
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Lesson Plan Form 

Topic: 
 

Theme:  (in one complete sentence, the big idea) 

 
 

Title: 
 

Location (circle): Other (list): Audience: 

Time Required: Specific locale (if any): 
 

Established Goals (Organization’s mission, state standards, etc.): 
 
 
 
 
 

Understandings (a.k.a.Learner Outcomes, Big Ideas)  
Participants will understand: 
 
 
 
 
 
 
 

Essential Questions (provocative, to foster inquiry, understanding and transfer of learning) 
 
 
 
 
 
 
 

Measurable Objectives (SMART)  (what participants will know, do, feel) 
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Assessment Evidence 
Performance Tasks (What will the participants do to demonstrate understanding?  What is the 
criteria by which their performance is judged?) 
 
 
 
Other evidence (quizzes, tests, discussion, observations, homework, journals, etc.) 
 
 
 
 
 

Learning Plan (WHERETO) Step-by-step: 
Remember both Introduction (introduce theme, connect relevance to learners) and Conclusion (wrap up, 
tie everything together).  Attach all activity plans 

 
 
 
 
 
 
 
 

Materials/supplies required: 
 

Background information (synopsis from sources, cite sources, expand this section as necessary): 
 
 
 
 

Resources (books, websites, activity guides, suggested follow up reading, etc.): 
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Background & Introduction 
 
This educational guide was developed over the course of the 2009-2011 UW-Stevens Point 
Graduate Fellowship in Residential Environmental Education program by graduate fellow 
Rachel Maxwell.   
 
This guide is the product of Ms. Maxwell’s graduate project, which focused on researching best 
practices for developing lessons on sustainable food and gardening at the high school level.  For 
further information on the research and process that led to this educational guide, please refer 
to Ms. Maxwell’s graduate project, entitled “The Development of a Sustainable Food and 
Garden-Based Educational Guide,” published in spring of 2011 by UWSP. 
 
This educational guide includes lesson plans, background information and activities for 
instructors to use as a sequence or individually.  The goal of this educational guide is to educate 
students about the benefits of gardening and eating sustainably—both for human and 
environmental health—to teach basic gardening skills from planting to harvesting, to promote 
wellness through physical activity, proper nutrition and healthful cooking, and to facilitate 
creative critical thinking, a strong work ethic, teamwork and awareness of issues beyond self.   
 
The lessons included in this guide were either created entirely by the author, Ms. Maxwell, or 
adapted from existing lessons for Conserve School’s specific needs.  Lessons that have been 
gleaned from other resources are noted as such within the educational guide. 
 
The venue established for this educational guide as of 2011 was the Field Instruction course.  
However, this guide can be implemented in a variety of classes and extracurricular activities 
and thus is not exclusive to the Field Instruction course.  The author encourages further 
collaboration and adapting of the lessons and activities of this guide in order to bring issues of 
gardening and food into other disciplines such as art, English, history, foreign languages, science 
and math.   
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What is Organic Agriculture? Lesson Plan  
Topic: Introduction to Sustainable Agriculture 
 

Location:  Conserve School Audience:  High School Students 

Time Required: 1 hour Specific locale (if any): 
Classroom setting 

 

Goals/Learner Outcomes (what you want your audience to do, feel, or think as a result of this 
lesson/activity)  
Participants will understand: 
 

 Basic information about what organic agriculture is 

 The history of the organic agriculture movement and market 

 The benefits of organic agriculture 
 

Essential Questions (provocative, to foster inquiry, understanding and transfer of learning) 

 What is organic agriculture? 

 What is sustainable about organic agriculture? What is not sustainable? 

 Is organic agriculture “better” or “worse” than conventional agriculture?  

 What is the future of organic agriculture? 

Lesson/Activity Objectives (SMART)  (what participants will know, do, feel) 
 
By the end of this lesson, each student will be able to: 
 

 Define at least 3 key components of organic agriculture 

 Identify at least 3 reasons why choosing organic is beneficial 

 Identify at least 1 way in which organic agriculture has changed in the last 10 years  
 
 
 

Learning Plan (Step-by-step): 
Remember both Introduction (introduce theme, connect relevance to learners) and Conclusion 
(wrap up, tie everything together).  Attach all activity plans 
 
Introduction  
Most people have heard of organic agriculture and have at least a partial idea of what it means. 
More and more people are buying at least some organic foods, and more and more farmers are 
growing them. Organic products are now available in most mainstream groceries. But despite 
the widespread familiarity with the word, few people fully understand what organic agriculture 
and organic products are. And among those who do have an in-depth understanding of what 
organic foods are, there is heated debate about what organic agriculture should be. Through 
this module students will learn about organic agriculture and what some of the key 
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controversies and opportunities are for this sector of the food system. 
For a humorous introduction to this unit, you can show the 6 minute flash movie "Grocery Store 
Wars." 
 
A Little History 
 
There is no precise beginning to organic agriculture. Some people say that all agriculture before 
the 20th century was organic, but in fact organic agriculture is much more than the absence of 
modern fertilizers and pesticides. In the first half of the 20th century several people began to 
question the movement towards intensification and monoculture in agriculture and to look for 
holistic, ecological, systems approaches that would preserve the quality of the land. 
Some of the best known of these figures are Sir Albert Howard in India and Britain , Rudolf 
Steiner in Germany , and I.J. Rodale in the US . Many people credit Sir Alfred Howard with being 
the founder of organic agriculture and look to his book , An Agricultural Testament , as laying 
the groundwork for the field. 
 
However, until the 1970s, the ideas of these thinkers remained on the fringe. Almost all of the 
agricultural and scientific community eagerly pursued the gains in productivity promised by 
new synthetic fertilizers and pesticides and by more powerful mechanical equipment. 
After the publication of Silent Spring by Rachel Carson in 1962, more farmers and consumers 
began to question the costs of synthetic pesticides and fertilizers, and a small market for foods 
grown without those inputs began to evolve. Early in the 1970s, with the sale of organic 
products through natural foods cooperatives and buying clubs, the first organic certifying 
agencies were established. The number of private certifying agencies grew quickly. Each agency 
had slightly different requirements. Some states, such as California, established standards to 
create consistency at least at the state level. 
 
The market for organic agriculture grew slowly but steadily through the 1970's and 80's. By 
1990 the organic market was established enough that large food processors and retailers 
became interested, and the US Congress passed the Organic Foods Production Act. This act was 
designed to bring consistency to the standards for organic foods, and it provides the authority 
for the current federal regulation of organic agriculture. 
 
The US Department of Agriculture published draft regulations for organic agriculture in 1997. 
More than 200,000 consumers and farmers submitted comments on the draft regulations. This 
huge public response showed the strength and commitment of the organic market. Finally, in 
2002, more than ten years after the enabling legislation, the USDA organic label went into 
effect. 
 
According to the Organic Trade Association, U.S. organic food sales have grown between 17 and 
21 percent each year since 1997, to nearly triple in sales, while total U.S. food sales over this 
time period have grown in the range of only 2 to 4 percent a year. By 2005 organic food sales 
represented approximately 2 percent of U.S. food sales. (From the Organic Trade Association 
"Food Facts" factsheet, accessed Sept. 2006)  

http://www.storewars.org/flash/
http://www.storewars.org/flash/
http://www.ota.com/
http://www.ota.com/organic/mt/food.html?PHPSESSID=7f5bdf9bb6f97604743af3c5c35d0ceb
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Brief historical summaries of organic agriculture are also available at Rainbow Grocery and 
Answers.com 
 
Legally speaking 
 
Organic agriculture in the US is regulated by the US Department of Agriculture's National 
Organic Program. The regulations issued by the USDA have set the minimum requirements for 
growing, processing, and selling organic products since 2002. 
 
These regulations are extremely complex. Most people know that organic agriculture prohibits 
the use of certain pesticides and fertilizers. But there are a lot more requirements than that. 
Here are just a few key requirements for organic products: 

 Organic farms must be certified by an independent certification agency approved by the 
U.S. Department of Agriculture. This certifier reviews the farm plan to make sure it 
complies with organic standards and visits the farm at least once a year for an on-site 
inspection.  

 Organic processors must also be certified by an independent certification agency. 
 In order to be certified organic, land must not have had prohibited substances (including 

most pesticides and synthetic fertilizers) applied to it for at least three years. 
 The farm must have a plan to manage pests and nutrients in a way that maintains or 

improves the physical, chemical, and biological condition of the soil and minimizes soil 
erosion. The plan should include crop rotations, cover crops, sanitation, and the 
application of plant and animal materials. 

 All equipment used with conventional crops and products must be cleaned thoroughly 
before it touches organic products. This includes machinery used in the field, storage 
and transport containers, and machinery in processing plants. 

 No antibiotics may be used on organic livestock. If an animal is sick and needs to be 
treated with antibiotics, it cannot be sold as organic. 

 Raw manure may not be applied to crop fields within 90 days of harvest of any crop and 
within 120 days of harvest of a crop that comes into contact with the soil. Composted 
manure may be applied within 90 days of harvest if it has been composted in 
accordance with organic standards. 

 The farm must use organically grown seeds, seedlings, and planting stock, unless the 
desired varieties are not commercially available in organic form. 

 Organic livestock must be fed organic feed. 
 Genetically engineered materials may not be used in organic agriculture and food 

processing, including genetically engineered seeds, hormones, and enzymes.  
 The farm must keep extensive records on all inputs used on the farm,  

 
Organic agriculture regulates how foods are grown and processed; it does not regulate 
nutritional content. 
 
Organic farms and processors are certified, that is an independent third party checks to make 

http://www.rainbowgrocery.org/news/historyoforganicstandards.html
http://www.answers.com/topic/history-of-organic-farming


7 
 

sure they are complying with organic standards. 
 
The US organic program only applies to foods. Cosmetics and other personal care products 
cannot be certified organic in the US , at least at present. 
 
The Organic Trade Association's factsheet about organic agriculture provides a good summary 
of the legal status of organic agriculture in the US. 
 
One way to get a feel for the complexity of the organic standards is to look at the Questions 
and Answers from the National Organic Program. You can also look at the program regulations. 
The ATTRA publication Organic Crop Production Overview offers an excellent overview of 
organic agriculture. See other ATTRA publications on organic agriculture. 
 
Sections C and D of this module will provide more specifics on requirements of organic 
agriculture. 
 
Why Choose Organic? 
1. For health  
The USDA points out that organic agriculture regulates how foods are grown and processed; it 
does not guarantee nutritional content or pesticide levels in the food. Pesticides show up 
throughout our environment: in rain and snow, in soils, in Antarctic glaciers. Even the most 
carefully managed organic crop could contain traces of pesticides or genetically engineered 
cells. However, scientific studies show that organic foods contain much lower concentrations of 
pesticides than conventionally grown foods, and people who eat them have lower 
concentrations of pesticides in their urine. And organic farmers do not handle as many 
pesticides as their conventional counterparts. Organic foods must meet all the health and 
safety requirements of conventional food, and have some additional safety standards of their 
own, such as much more stringent regulation of manure use. Thus there is good reason to 
believe that organic agriculture may lower certain health risks. 
 
2. For the environment  
Organic standards focus primarily on environmental issues. Although they cannot eliminate 
environmental impacts, they seek to minimize the likelihood of water pollution, to build soil 
quality, and to enhance biodiversity. See Section C for more information 
 
3. For economic reasons  
Organic foods usually cost more than conventional foods. For most consumers the price of 
organic foods is a deterrent, but for most farmers the high prices of organic commodities are 
very attractive. See Section D for more information. 
 
4. For other social and ethical reasons  
Many consumers and farmers feel that organic agriculture does a better job of supporting small 
and family farms. Areas with numerous small and medium size farms tend to have more stable 
and prosperous communities than rural areas dominated by very large farms. Some like organic 

http://www.ota.com/organic/faq.html
http://www.ams.usda.gov/nop/Q&A.html
http://www.ams.usda.gov/nop/Q&A.html
http://www.ams.usda.gov/nop/NOP/standards.html
http://www.attra.org/attra-pub/organiccrop.html
http://www.attra.org/organic.html
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agriculture's consideration of animal welfare. Although organic agriculture has historically been 
practiced by small and medium size farms, the standards do not address farm size, and as the 
organic market has grown, so has the percentage of large organic farms.  
While an increasing number of consumers and farmers are choosing organic foods and 
production methods, a few people argue that organic agriculture is bad for health and the 
environment. For a brief summary of common arguments for and against organic agriculture 
see Claims and Myths About Organic Agriculture. 
 
An Ongoing Process 
 
With a growth rate of nearly 20 percent a year, the organic market is changing very quickly. 
In Wisconsin the number of certified organic farms more than doubled in seven years, from 432 
farms in 2000 to 905 in 2007. The organic acreage in the state went from 80,285 acres in 2000 
to 122,338 acres in 2005, an increase of 52% in five years. 
 
In Iowa the number of certified organic farms rose from 332 in 2000 to 546 in 2007 (a 64% 
increase), and the total certified acreage in the state went from 68,939 acres in 2000 to 74,964 
acres in 2005 (a 9% increase). (USDA, ERS, 2009, accessed April, 2009) 
 
The processing and retail sector of organic agriculture is changing rapidly too. Ten years ago 
organic foods were mainly found in small specialty stores, and even in those stores selection 
was often limited. Today most grocery stores offer at least some organic products, and even 
Wal-Mart is beginning to stock organic foods. National natural foods chains Whole Foods and 
Wild Oats continue to expand. Major food processors such as General Mills and Heinz have 
acquired many small organic companies. See Structure of Organic Industry chart showing 
ownership of organic processing companies. 
 
As the market changes, the organic regulations are subject to change too. In some cases the 
regulations are unclear and need clarification. In other cases companies have sought to reduce 
the burden of organic requirements. 
 
For example, in February 2003 an amendment to the organic law was slipped into a general 
appropriations bill in Congress. This amendment removed the requirement that organic 
livestock be fed 100% organic feed. Within a week legislation to repeal that amendment was 
introduced in both the US House of Representatives and Senate. Both the initial amendment 
and the repeal were done at the request of potential and existing organic businesses with very 
different interpretations of the purpose and meaning of the program.  
National Agricultural Law Center, CRS Report for Congress, Organic Agriculture in the United 
States: Program and Policy Issues.  
 
The "Today's News" section of the National Organic Program Web site offers a window into the 
ongoing refinement of organic standards. 
 
Around the World 

http://www.cias.wisc.edu/curriculum/modV/ClaimsAndMyths.doc
http://www.ers.usda.gov/Data/Organic/
http://www.msu.edu/~howardp/organicindustry.html
http://www.cias.wisc.edu/curriculum/review/seca/www.nationalaglawcenter.org
http://www.cias.wisc.edu/curriculum/review/seca/www.nationalaglawcenter.org/assets/crs/RL31595.pdf
http://www.cias.wisc.edu/curriculum/review/seca/www.nationalaglawcenter.org/assets/crs/RL31595.pdf
http://www.cias.wisc.edu/curriculum/review/seca/www.nationalaglawcenter.org/assets/crs/RL31595.pdf
http://www.ams.usda.gov/
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Organic agriculture is not just a US phenomenon. In fact, the US lags behind most European 
countries in both the production and consumption of organic foods.  
Amber Waves, feature: EU and U.S. Organic Markets Face Strong Demand Under Different 
Policies  
 

 
 
North America only accounts for 4 % of the world's organic farmland. Australia has the most 
certified organic farmland in the world, with roughly 30 million acres (12.1 million hectares). 
Developing countries are also making major strides in organic agriculture, though most of it 
goes for export to Europe, Japan , and the US , rather than internal markets. China has 8.6 
million acres (3.5 million hectares) and Argentina has 6.9 million acres (2.8 million hectares) of 
organic farmland. Asia accounts for 13% and Latin America for about 20% of the world's organic 
acreage. (Statistics taken from the International Federation of Organic Agriculture Movements 
(IFOAM)  
 
Conclusion 
 
Organic agriculture has moved from obscurity to the spotlight in the food system. Though 
organic foods only account for about two percent of total US food sales at present, the fact that 
sales have grown by about 20% per year over the past decade has drawn the attention of 
farmers as well as large food processors and retailers. 
 
Organic agriculture is based on a rigorous set of production standards, combined with a system 
for inspection and certification by independent agents. USDA regulations set the basic 
standards in the US. Details of the standards continue to change, based on input from 
consumers, farmers, and food processing companies. 
 
Most analysts expect the growth in organic sales to remain strong, though closer to 10% per 

· EUMdU.S o,oarnc 2003 

http://www.ers.usda.gov/AmberWaves/February06/Features/feature1.htm
http://www.ers.usda.gov/AmberWaves/February06/Features/feature1.htm
http://www.ers.usda.gov/AmberWaves/February06/Features/feature1.htm
http://www.ifoam.org/press/press/Statistics_2006.html
http://www.ifoam.org/press/press/Statistics_2006.html
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year than the explosive growth rate of the recent past. This approach to food production is here 
to stay.  
 
This lesson is a great lead-in to the Food Systems Debate lesson, which could serve as the 
activity (though a long one) for this lesson. 
 

Resources (books, websites, activity guides, suggested follow up reading, etc.): 
http://www.cias.wisc.edu/curriculum/index.htm 

This lesson was adapted from the lesson “Introduction to Sustainable Agriculture” for 
Conserve School from The Toward a Sustainable Agriculture Curriculum, UW-Madison 
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Food Systems Debate Lesson Plan 
Topic: Sustainable, Local Food Systems vs. Conventional, Industrial Food Systems 
 

Location: Conserve School Audience:  High school students 

Time Required: 1 hour each for the two 
preparation sessions and 45 minutes for each 
team to debate 

Specific locale (if any): 
Classroom setting 

 

Goals/Learner Outcomes (what you want your audience to do, feel, or think as a result of this 
lesson/activity)  
Participants will: 
 

 Review food system information 

 Explore further the benefits and negative impacts associated with a sustainable, local 
food system and the global, industrial food system 

 Be able to articulate the pros and cons of different food systems to peers and non-
program participants 

 Be provided a forum to consider their own food choices 

 Develop and practice critical thinking and public speaking skills 

Essential Questions (provocative, to foster inquiry, understanding and transfer of learning) 
 

 What are the key differences between a sustainable, local food system and a 
conventional, industrial food system? 

 What are the positives and negatives to each type of food system? 

 Is one food system more ideal than another?  

 What are potential factors that make one food system “better” than another, if such 
exist? 

 Why should an individual invest in either food system?—financially, emotionally, 
ecologically, etc. 

 

Lesson/Activity Objectives (SMART)  (what participants will know, do, feel) 
 
By the end of this lesson, participants will be able to: 
 

 Define the terms “sustainable food system” and “industrial food system” 

 Name three ways in which the sustainable food system differs from the conventional 
food system 

 Decide which of these two food systems they think is “better” 

 Share at least three reasons why an individual should invest in the food system they 
have chosen as “better,” thus defining why it is “better” 

 
 

Learning Plan (Step-by-step): 
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Remember both Introduction (introduce theme, connect relevance to learners) and Conclusion 
(wrap up, tie everything together).  Attach all activity plans 
 
Lesson 1 – Preparation 
 

• Hold up a conventional potato and a local potato.  Ask what their significance is. Explain 
the two food systems that produced them – the global, industrial and the sustainable, 
local food systems. 

• Now tell them that people around the world are passionate about one or the other of 
these food systems and that as we speak there is a debate going on around the world 
about which food system can better feed the people of the world. Now that they have 
been introduced to the concept of a food system, they have an opportunity to think 
some more about which type of food system they would like to see in this county. As 
part of this process, they are going to participate in a debate about the food system. 

• Ask for a show of hands from anyone who has ever been in a debate before. Ask them 
to brainstorm a list of the techniques to use when debating. Write these up on a flip 
chart. They should range from preparing your arguments and anticipating counter 
arguments, to speaking loudly and clearly, to dressing nicely and being mindful of body 
language.  

• Explain the procedure for preparing for and the format of the debate: 
 Participants will have this workshop time and an additional hour later in the week 

to prepare. Sometimes may choose to work on their remarks at home as well. 
 The debate will take place in front of an impartial panel of judges. 
 The group will be split in half. Half will try to convince the judges to purchase food 

for a meal produced by the global, industrial food system, and the other half will 
argue that the judges should purchase their food from a sustainable, local food 
system. 

 Each participant will have the opportunity to present his/her argument. 
 These arguments should last no more than three minutes. 
 In addition each team will prepare and present a two-minute opening argument 

that introduces their position and a two-minute rebuttal at the end. The rebuttal 
should reiterate the highlights and refute any contradictory statements given by 
the opposing team. 

 The judges will make their decisions based on which team has the most persuasive 
arguments and the best presentation. 

• Once everyone understands the format and what is expected, split the group into two 
teams: global/industrial and sustainable/local. Allow them to self-select into sides, but 
try to balance the groups by skill and interest level. Remind them that it is sometimes 
more illuminating to argue for the side that they are least comfortable with if the sides 
are unevenly split. 

• Tell the group that they will be working as a team to prepare for the debate. 
• They will be developing their arguments together and will need to support each other to 

make sure that they present a persuasive case for the judges. 
• Hand out the background materials (Background Information Sheet and Fact Sheet for 
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the Food System Debate). Read aloud the Background Information sheet. These are 
some of the benefits associated with the two food systems. Can the team think of any 
other benefits of the food system that they are representing? Remind them to consider 
benefits to the environment, farmers, consumers and the economy. Add these ideas to 
the Background Information sheet. 

• Now ask participants to think of the weaknesses of their food system that the other 
team might bring up in the debate. How will they address or downplay these? 

• Finally brainstorm a list of the weaknesses of the opposing food system. How does it 
negatively impact the environment, consumers, producers or the economy? These are 
points that the team may wish to make during their arguments. 

• Distribute copies of Food System Representative Roles. Let everyone select a role to 
play in the debate. Each person will develop their statement using arguments 
appropriate to their role. For instance, the person who chooses to represent the farmer 
for the sustainable, local food system might argue that the judges should buy their food 
from the S/L food system because: 
 It is better for the health of producers and their families (no pesticides), and 
 It keeps small farmers economically sustainable because the farmer gets the full 

purchase price of their produce when they sell at a farmers’ market. 
 In contrast farmers in the G/I food system are exposed to hazard chemicals in the 

pesticides and herbicides they spray on their crops and they receive only $.19 of 
every dollar spent on their produce. 

• When choosing roles, also decide which participants will give the opening statement 
and rebuttal. These should be youth who are more comfortable speaking in public and 
who have a firm grasp of the concepts. If the team is small (3-4 people), those workers 
giving the opening remarks and rebuttal should also give a statement during the main 
part of the debate. If the team is large (5-6 people), workers may choose to do only an 
opening or closing remark.  It is important that at least three people make arguments 
for each team during the debate. 

• The team members should work together to build a cohesive argument. They should 
decide who will say what so that they cover all the important points and don’t repeat 
themselves. Use the “Questions to Consider” on the Fact Sheet for the Food System 
Debate to help craft the statements. By the end of the first session, team members 
should have a general idea of the points they will make in the debate 

• Make sure youth write down their opening statement and argument points. Encourage 
them to write or outline a speech if that is more helpful. 

 
 
Lesson 2 – Practice 

• Later in the week each team will have an opportunity to break into their debate teams 
again and spend another hour finalizing and practicing their speeches. 

• Once again it is important to stress the team approach. Those who finish their speeches 
early can assist those who are having more difficulty. 

• As the students listen to each other practice their presentations, ask them to notice if 
any important arguments are missing or for duplication of points. Based on this the 
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team may want to change some of the presentations to make the arguments stronger. 
• At the end of this session, team members should feel prepared for the debate. 

Encourage them to put the notes for their speeches in an easily accessible place. 
 
 
Lesson 3 – The Debate 
Recruiting Judges: 
Two weeks before the debate, send an email to all staff asking for people to sign up to judge 
the debate. It is a great opportunity for other staff to interact with participants, and it means a 
lot to the students to have staff there.  
 
Encourage people to stay for at least two debates, although it is fine to sign them up for one if 
that is all they can do. Be creative – you can also ask Board members, program alums, etc.  
 
Ideally you should have four to six judges for each debate. 
 
Each debate should last 45 minutes. 
 
DIRECTIONS: 

• 15 minutes before their scheduled debate time, bring the teams together to check in. 
Make sure everyone has his/her notes, knows the order of speakers, and is prepared to 
speak. Review the tips on debating generated in the workshop the previous week. 

• While the team(s) are getting ready, the facilitator should prep the judges. At the end of 
the debate they will each have to decide how to spend their food dollars. They should 
remain impartial throughout the debate and make their decision based on the strength 
of the arguments they heard. Each judge will have $20; they can split the money 
between the two food systems or allot it all to one.  After stating his/her decision, each 
will have to explain the rationale behind his/her choice. 

• At the appointed time, each team sits on one of the benches flanking the podium and 
facing the judges. The Moderator stands at the podium and reads the opening remarks: 

 
Welcome. We are gathered here to discuss what could be the most serious debate of this 
century – the future of our food supply. All over the country and the world people are concerned 
about the future of agriculture. Will there be enough food to feed future generations? How and 
where will that food be produced? What will the distribution systems look like? Will food be 
affordable? What impacts will the food systems we choose have on the environment and our 
health? These are the questions we are asking you to consider today. 
 
To quote the W. K. Kellogg Foundation: “During the 20th century, agricultural production 
systems in the United States have been phenomenally effective. U.S. farmers, representing less 
than two percent of the population, are able to raise enough food for about 12 percent of the 
entire world’s population. For most people in the U.S., food is low-priced and abundant, as a 
result of efficient food production, marketing, processing and distribution, and educational 
institutions that support the entire food system. Yet there is still much to be done. Achieving a 
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sustainable, healthful food supply will require a comprehensive approach and the collaboration 
of a broad set of food system participants.” Today we are lucky to have with us some 
representatives from different parts of the food system. They will each present arguments about 
the way food should be produced and why consumers should choose to purchase food produced 
by the global, industrial food system or a sustainable, local food system. A distinguished panel 
of judges, who are all consumers and therefore an important and integral part of the food 
system, must listen closely to the arguments as they will have the challenge of deciding which 
system they will support with their food dollar. 
 

• Now the moderator should remind students of the order of the presentation and of the 
rules. 
 Each team will make their opening remarks. Then speakers from the two teams will 

alternate their presentations. The two rebuttals will be last. 
 Each speaker should introduce him/herself before speaking and state which part of 

the food system he/she represents. 
 Only one person may speak at a time. If you disagree with something that is said,    

you must wait until your turn to speak to reply. Each team will have an opportunity 
to respond during its rebuttal as well. 

 The judges will have an opportunity to ask questions at the end. 
• The moderator should act as timekeeper for the debate and limit the presentations 

should they go much over the two-minute (opening and rebuttal) or three-minute 
(arguments) guideline. 

• Begin the debate with opening statements from both sides. (You can toss a coin to see 
who goes first or alternate from one crew to the next.) Then hear from each role – first 
one farmer and then the other, then one retail person then the other, then one mayor 
and then the other. It may not be evenly distributed so do what makes the most sense. 

• When everyone has finished their remarks, give the teams a few minutes to collaborate 
on the rebuttal. They may want to add things to it based on the arguments that the 
other team has presented during the debate. Finally, each team should have the 
opportunity to present their rebuttal. 

• Open it up to questions from the judges. Then ask for their decisions and the rationale 
behind them. 

 
Conclusion: 
 
At the end of the debate, present the results of the debate to the group as a whole. Average 
the scores of the two sides and let them know what the combined outcome of the debate was 
(60%/40?; 50%/50%?). Give them feedback about how the day went and what the judges 
thought of their arguments. I like to say that currently less than 2% of the food system is part of 
the local/ sustainable system. I like to take the total percentage won by the local sustainable 
side (say 40%), and ask them to imagine with me what the world would look like if 40% of the 
food system was actually local and sustainable- a proliferation of small, local farms in our 
communities, food $’s kept in our community, more local jobs, a closer connection to farmers 
and farms, fresher food, etc. This would amount to a revolution in our food system. Elaborate 
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as you feel comfortable. 
 
Thank them for a great day and encourage them to keep asking questions and learning more 
about their food. 
 

Background information (synopsis from sources, cite sources, expand this section as necessary): 
 
This lesson takes place in three sessions. In the first, the facilitator meets with the group, 
introduces the debate, divides the group into two teams (one that supports the sustainable, 
local food system and one that supports the global, industrial food system), and helps them get 
started on the preparation.  
 
In the second, participants work with their leaders to finalize and practice their speeches for 
the debate.  
 
The final session is a debate in front of an impartial panel of judges. Judges decide a winning 
team in each crew based on the strength of their arguments. 
 
Food System Representative Roles for the Food System Debate 
 
Global, Industrial Food System                                         Sustainable, Local Food System 
Large-scale Farmer                                                               Small-scale family farmer                           
Consumer                                                                               Consumer 
Produce Manager at a supermarket chain                       Farmers’ Market Manager 
Worker at a fast food restaurant                                       Worker at a small, local café  
Environmentalist                                                                   Environmentalist 
Town Mayor                                                                           Town Mayor 
Worker at a soup kitchen                                                    Worker at a soup kitchen 
 
Background Information of the Food System Debate 
 
Here are some basic arguments that can be used to support each of the two food systems: 

Global, Industrial Food System Sustainable, Local Food System 

Offers a cheap and consistent product to the 
consumer all year round 

Farming practices don’t use pesticides or 
chemical fertilizers that can impact soil, air, 
water wildlife and consumers 

Can produce a lot of food Supports local farmers and preserves local 
landscape 

Employs a lot of people in each sector of the 
system in a range of jobs.  Employs a lot of 
teenagers 

Tries to support local processors, distributors 
and retailers, thereby supporting local 
economies 

Uses new technologies for production and 
processing 

Adds to diversity of ecosystems by attracting 
beneficial insects, birds and animals 
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Encourages trade with other countries Works to preserve character of rural 
communities 

 

 

Materials/supplies required: 
 
For Lesson 3 (See above): 

• Podium (three upside down and stacked harvest crates work well) 
• Mock microphone (a zucchini or a trowel does fine) 
• Paper and pens for the judges 
• Two benches lined up on either side of the podium for the two teams to sit on 
• Chairs or benches facing the podium for the judges 

 
 

Resources (books, websites, activity guides, suggested follow up reading, etc.): 
http://thefoodproject.org/sustainable-agriculture-curriculum 

This lesson was adapted from the lesson “Food System Debate” for Conserve School from The 
Food Project of Boston, MA.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

I I 
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Organic Gardening 101 Lesson Plan  
Topic: Basics of Organic Gardening 

Location:  Conserve School Audience:  High School Students 

Time Required: 1.5 hours (give or take 
depending on which activities are 
implemented) 

Specific locale (if any): Garden 
 

 

Goals/Learner Outcomes (what you want your audience to do, feel, or think as a result of this 
lesson/activity)  
 
Participants will learn: 
 

 Benefits of gardening/growing own food 

 Benefits of gardening organically/sustainably 

 What the term “organic” really means 

 Basics of how to plant and maintain vegetable crops organically 

 A few different methods of planting  
 

Essential Questions (provocative, to foster inquiry, understanding and transfer of learning) 
 

 Why would someone grow his or her own food rather than simply purchase it at the 
store? 

 Is gardening worth the work? 

 Are you capable of gardening? 
 

Lesson/Activity Objectives (SMART)  (what participants will know, do, feel) 
 
By the end of this lesson, participants will: 
 

 Be able to name at least three benefits of gardening 

 Be able to name at least three benefits of organic growing practices 

 Be able to define the term “organic” 

 Know at least 3 different methods of planting in the garden 

 Know at least 2 methods of maintaining vegetable crops organically 
 
 
 

Learning Plan (Step-by-step): 
Remember both Introduction (introduce theme, connect relevance to learners) and Conclusion 
(wrap up, tie everything together).  Attach all activity plans 
 
Introduction: 
 
Begin by introducing students to the garden.  Give background, plans for the present and future 
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of the garden.  Explain how this is used at Conserve School. 
 
Move into a broader sense of organic gardening before beginning activities to allow students to 
get hands-on in the garden: 
 
Why garden? 

 Physical activity/exercise 
 Can burn roughly 250 calories/hour 
 Using many different muscle groups 

 Reduces stress 

 Time outside 
 Enhances connection to nature 
 Strengthened immune system through exposure to garden soil, with its many 

benign and nasty micro-organisms 
 Vitamin D—90% of most people’s Vitamin D comes from casual exposure to the 

sun 

 Better flavor—it is far fresher than vegetables purchased at the local grocery store and 
thus hasn’t lost as much flavor and nutrients 

 Cost-effective 
 In most of the United States it's entirely feasible to grow all of your vegetables 

for six months of the year. Based on average household income and average 
purchases of produce, that's an approximate savings of $796 for a single growing 
season 

 A number of recent studies have shown that youth who participate in gardening 
activities: 

 Have improved psychological and social wellbeing 
 Show improved confidence and academic skills 
 Exhibit an increase in positive attitudes toward the environment 
 Are likelier to eat vegetables 

 It’s fun! 
 
What is organic? 

 The term “organic” refers to growing practices that do not use any synthetic fertilizers 
or pesticides and have minimal inputs from outside the garden or farm 

 Has a primary goal of optimizing the health and productivity of interdependent 
communities of soil life, plants, animals and people 

  Organic gardening uses techniques that mimic natural processes to grow food: 
 Composting—using decomposed organic matter (fruit and vegetable scraps, dry 

leaves, manure) as a natural fertilizer 
 Companion planting—planting varieties near one another that enhance growth, 

beauty or flavor 
 Crop rotation 
 Mulching 
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Why organic?  

 Synthetic pesticides and fertilizers have been linked to a variety of negative effects on 
both human and environmental health 

 Beneficial for human health: 
 More flavorful  

 To develop true flavor, a fruit or vegetable needs two things: the proper 
elements and time. The elements of flavor are built slowly from the genetic 
material of the plants, from the soil, and water.  Typical farming practices pay 
little attention to building the soil and maintaining all the nutrients and trace 
elements needed for enhanced flavor  

 More nutritious and higher antioxidant activity 
 Part of the answer here lies in the organic approach to building soil. Typical 

farming practice uses fertilizers primarily composed of the macronutrients: 
nitrogen, phosphorus and potassium (aka: N-P-K) and rarely add any of the 
necessary secondary, tertiary or trace soil elements. Once the minerals 
endemic in his soil is consumed (which takes only a few months or years) the 
food grown is correspondingly low or devoid of these nutrients. Also, 
conventional farming chemicals kill most soil dwelling bacteria, many of 
which enhance the plant's ability to synthesize or absorb nutrients. 

 In addition, some of the chemicals used on vegetable plants actually reduce 
the amount of nutrients available in plants after application. The nutrients 
most often affected are vitamin C, beta carotene, and the B vitamins, vitally 
necessary for the body to withstand the onslaught of chemical toxins. 
Vitamin C has been well documented by two-time Nobel laureate Linus 
Pauling to prevent and treat cancers. Beta carotene has been shown to be a 
stimulant of the immune system, and is sometimes able to prevent lung 
cancer 

 Have significantly lower amounts of residue from toxic chemical pesticides than 
do non-organic foods 
 Exposure to pesticides and herbicides has been linked to all of the following: 
 Neurological disorders: such as anxiety, difficulty concentrating, memory     

problems, Alzheimer's disease, and personality changes 
 Reproductive disorders such as: birth defects (including oral clefts, neural   

tube defects, heart defects, and limb defects), stillbirth, miscarriage, and 
infertility 

 Child behavior disorders including: learning disabilities, mental  retardation, 
hyperactivity and attention deficit disorders 

 Adult and child cancers such as: soft tissue sarcomas, malignant tumors of 
the connective, lung cancer, and breast cancer 

 Asthma and allergies 
 Parkinson’s Disease 
 Much more 

 Beneficial for the environment: 
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 Promotes and enhances biodiversity, biological cycles, and soil biological activity 
 No harmful chemicals that end up in the ground, air and our water supply 
 Decreases risk of disease or insect infestation on crops 
 No harmful effects on wildlife 
 Enhanced biodiversity 

 
Anyone can garden!  What follows are a few different methods of gardening that exhibit you do 
not need land, good soil or many materials to garden.  Furthermore, gardening does not have 
to take a long time or a lot of painstaking labor. 
 
 
Activity 1-Lasagna Gardening (30 minutes): 
 
Lasagna gardening is a great way to garden if you don’t have access to good soil, or any soil at 
all for that matter!  It requires no digging, tilling or sod removal.  This method gets its name 
because it involves layering different components in order to build soil that is rich in nutrients. 
 
Build your own Lasagna Garden: 
 
Choose a site for your new garden.  It can be on concrete, within an existing garden area that 
doesn’t have any remaining prepared soil, or just outside your front door.  
Put down the wet base layer: Place a thick layer of newspapers or cardboard over the area to 
kill the existing weeds or turf. Water the papers or cardboard to hold it in place. This is the first 
layer of your lasagna garden. 
Make the lasagna layers:  Put down 2-3 inches of water-absorbent material and brown layers 
like peat moss or hay for the second layer and sprinkle it with water. 
 
Spread a 4-8-inch layer of organic material such as compost, leaves or grass clippings for the 
next layer. Sprinkle with water to settle this layer of the lasagna garden. 
 
Add another 2-3 inches of peat moss over the compost and spray with water and spread 
another layer of organic material. Water it down. 
 
Keep putting layers of browns (peat moss or hay) alternating with green layers (compost or 
grass clippings) over and over until the total height of the layers reach around 18 inches high 
 
Planting:  If you made the lasagna bed in fall, you’d now leave it for a few months to 
decompose and then plant the beds the next spring. However, because you’re planting right 
away, the procedure is slightly different. Instead of planting directly in the decomposed matter, 
you will place your flower and vegetable transplants in pockets of compost nestled in the bed. 
These pockets will give your transplants the nutrients they need while the lasagna bed is 
breaking down.  
 
If you are directly sowing seeds into the lasagna garden, sift two inches of compost or soil over 
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the surface of the mulch, plant the seeds, and cover them with more compost. Water the entire 
lasagna garden thoroughly and continue to water throughout the growing season.Sprinkle a 
light layer of bone meal and wood ash on the top of the pile to add phosphorus and potassium 
to the mix and be sure to water entire lasagna garden well. 
 
 
Activity 2: Potato Bag Gardening (15 minutes): 
 
Plant potatoes when the danger of frost has passed.  Select the sunniest site possible. All-day 
sun is best, but as little as 6 to 8 hours will do. Keep in mind that you will need to water the 
potato bags regularly, especially if rainfall is insufficient. 
 
Plant Potato Grow Bags: 
 
Prepare the soil: Put the soil in a wheelbarrow or tub that can hold it all at once. Moisten the 
soil and mix thoroughly. 
 
Soil Mix Recipe: 

 5 parts compost 
 4 parts soil 
 1 to 2 parts sand 
 1 part peat moss, pre-wet and sifted 
 1 cup blood meal 
 1 cup bone meal 

(http://www.attra.org/attra-pub/potmix.html#compost) 
 
Prepare the seed potatoes: Cut the seed potatoes into five 2-ounce chunks — about the size of 
a lime. If your seed potatoes are small, you can plant them whole. 
 
Planting: Fold down the top edge of the bag to form a 4″ cuff. Fill the bag with the moistened 
soil mixture until it's about 4″ deep. Place the seed potatoes on the soil surface, spaced evenly. 
Cover with another 3″ of soil.  
 
Once the plants have grown to about 8″, it's time to add more soil. It's okay if some of the 
foliage gets buried. Unfold the edge of the bag and add about 4″ of the soil mixture and water 
thoroughly. Allow the plants to grow, adding soil after they've grown another 8″. Repeat the 
process until the bag is full.  
 
This unusual technique encourages the plants to make lots of potatoes, which form along the 
buried portions of stem.  
 
 
Activity 3-Making and Planting in Your Own Pot (15-20 minutes): 
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With the newspaper pot maker (see materials list below), students can make their own 
decomposable pot that they will then plant into and take home.   
 
Using this kind of pot is beneficial for a few reasons: 

 The newspaper decomposes very quickly, and thus, the pot can be planted right into the 
ground when it is ready to use more space than the pot allows. 

 Newspaper is often a readily available source and would otherwise not serve another 
purpose once it has been read.  This is a way of practicing the second of the “3 Rs,” 
which is Reusing!  

 It does not require any glue or tape—just the newspaper and the press/pot maker! 
 
Making Newspaper Pot: 

 Cut or tear strips of newspaper 3½" – 4" wide by 10" long 

 Roll the strips of newspaper around the press (pot maker) 

 Press into the form to create the pot 

 Slide the newly-formed pot out of the press 

 It’s now ready to be planted in! 
 
Planting in Newspaper Pot: 

 Fill pot with a few inches of soil mixture (recipe in Activity 2) 

 Follow instructions on seed packet for planting seed, cover seed and water 

 If transplanting, place plant on top of soil, fill with soil around the plant and water 
 
Activity 4-Planting Seeds in Garden: 
 
This depends on the time of year and weather patterns, as well as the garden plan.  It will be 
necessary to see Appendix A of this guide with Conserve School Garden Vegetable Information 
Guide to determine what to plant and when to plant it, in collaboration with key individuals 
managing the garden at Conserve School. 
 
Follow Conserve School Garden Vegetable Information Guide for how to plant certain seeds and 
then do so with students.  This guide also includes detailed information about a variety of 
vegetable crops beyond simply how to plant and maintain them 
 

Materials/supplies required: 
 

 Portable white board 

 Markers 

 Access to water source or buckets of water 

 Newspaper Pot Maker (Conserve School owns some of these): 
http://www.lehmans.com/store/Natural_Goods___Gardening___The_PotMaker____10
55203?Args=&customField1=W9&Partner_ID=GOOGLEPOTMAKER 

 Scissors (a few pairs) 
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 Paper grocery bags 

 Seeds for planting 

 Seed potatoes 

 Lasagna gardening materials: 
 Cardboard 
 Newspaper 
 Soil Mix 

 Ingredients for Soil Mix: 
 Compost 
 Soil 
 Sand 
 Peat Moss 
 Bone meal (optional)  
 Blood meal (optional)  

 Conserve School Garden Vegetable Information Guide (Appendix A) 

Background information (synopsis from sources, cite sources, expand this section as necessary): 
 
See What is Organic Agriculture? Lesson Plan included in Educational Guide for more details on 
organic agriculture. 
 
 
 

Resources (books, websites, activity guides, suggested follow up reading, etc.): 
 
http://www.organicgardening-101.com/benefits-of-organic-gardening.html 
Organic Gardening in Cold Climates by Sandra Perrin 
The Wisconsin Garden Guide by Jerry Minnich  
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Soil in the Garden 101 Lesson Plan 
Topic:  Basics of Soil 101 

Location:  Conserve School Audience: High School students 

Time Required: 1 hour Specific locale (if any): Garden 
 

 

Goals/Learner Outcomes (what you want your audience to do, feel, or think as a result of this 
lesson/activity)  
 
Participants will: 
 

 Understand that soil is a farm or garden’s most important resource 

 Be able  to identify the main components of soil, and understand the derivation and 
the function of each 

 Understand how soil structure effect drainage and water retention 

 Observe erosion and loss of topsoil and experiment with ways to prevent it 
 

Essential Questions (provocative, to foster inquiry, understanding and transfer of learning) 
 

 What is soil? 

 How do humans affect soil? 

 What is our relationship with soil? 
 

Lesson/Activity Objectives (SMART)  (what participants will know, do, feel) 
 
By the end of this lesson, students will: 
 

 Name how long it takes to produce one inch of topsoil 

 Define the following three terms: sandy soil, silty soil and clay soil 

 Distinguish between sandy, silty or clay soils 

 Name at least two ways that plants impact soil 

 Define the term “compaction” 

 Explain at least two ways that compaction affects plants in the garden 
 
 
 

Learning Plan (Step-by-step): 
Remember both Introduction (introduce theme, connect relevance to learners) and Conclusion 
(wrap up, tie everything together).  Attach all activity plans 
 
Activity 1: Soil Makeup Brainstorm – What is in Soil? (10 minutes) 
 

• Investigate a large pile of soil 
• Brainstorm a list of ingredients – write them in the appropriate column on a sheet with 
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the headings “mineral” and “living” 
• Describe how the things that they identified become “soil” through the processes of 

weathering (water, wind, freezing, thawing) and breakdown by soil organisms. The 
other important ingredient in the process is time. It takes 100-200 years to make an inch 
of topsoil in this climate. 

 
Activity 2: Soil Shake Up – Identify Main Components of Soil (10 minutes) 
 

• Here are two ways to determine the components of soil. One way is by making a soil-
water suspension and letting the components settle out. 

• Use the jars that you have previously filled with water and soil. Remind participants not 
to shake the jars when they are observing them. 

• Observe and identify components that are layered in jars. Gravel will be at the bottom 
covered by sand, silt, clay and organic matter. This is the same type of settling that 
happens in rivers and streams as water movement slows down. (The heaviest things 
settle out first). 

• Which components do our soils have the most of? If you have collected soil samples 
from different locales, are they different? Why? Is there a difference between the soils 
on different parts of the farm? 

• Try the snake test if time allows. This is the second way to identify the components of 
soil. Mix a little water with some clay and some sand. Pinch off a small amount and try 
to roll a snake out of each between your hands. Soils high in clay will form a good snake. 
Sandy soils will crumble. Silty soils will form a short snake before falling apart. 

• Now ask participants to try making a snake with some of the sample soil. What 
happens? Is the soil sandy, silty or high in clay? 

 
 
Activity 3: Drainage – How Do Soil Components Affect Plants? (15 minutes) 
 

• Ask participants: How do plants get the water they need to live? What happens if our 
crops don’t get enough water? What if they get too much? 

• The components of the soil determine in large part how much water will be available to 
the plants. 

• Set up two-quart jars with coffee filters seated in the jar mouths. Fill one filter with sand 
and one with clay. 

• Have participants predict which will drain the fastest and which the slowest when we 
add water. Why? 

• Ask two participants to pour equal amounts of water into both filters at the same time. 
Observe which drains the fastest. (Saying “drip” each time there is a drip can help 
dramatize this.) Draw a diagram 

 illustrating the relative amounts of air space in sand (think beach balls or whole kernels 
of corn) and clay (think dimes or cornmeal), and show what happens to a drop of water 
falling on each. 
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• Discuss the properties of each component (sand – good for aeration and drainage, has 
poor moisture retention; silt – holds moisture; clay – heavy, poor drainage and 
aeration). 

• Which farm soil might be the best for growing crops? Which would need to be watered 
most, which has a drainage problem? 

• Have workers hypothesize how a farmer might change the texture (the relative 
proportion of sand, silt and clay) of soil. 

• In small groups have participants measure and mix sand and clay together in different 
proportions and observe how the drainage changes. Which type of soil is easier to 
“improve”? 

• Brainstorm- how does the type of soil we have effect how we farm? (Need to water, 
how early we can plant in the spring, where certain crops get planted). 

 
 
Activity 4: Erosion – How Do Plants Affect Soils? (15 minutes) 
 

• Fill a flat full of soil. This represents a field in the fall after the crops have been harvested 
and the field plowed. Also have a flat that has been seeded and has plants growing on it. 
This represents a field with 

• crops growing on it. Put a block under one end of each of the two trays to raise it up and 
a collecting basin under the lower end to catch runoff. 

• Have the participants predict what will happen when it rains. Simulate rain by pouring 
water from a watering can or a hose held one foot above the tray. Let it rain for 1 
minute. 

• Observe the soil and the runoff from the two trays. Test the soil in the trays at various 
depths to see how wet it is. What are the differences between the two results? What 
are the implications of these results to plant health and long term viability of the farm? 

• Soil erosion is a major problem throughout the world - 3 billion tons of topsoil is lost 
each year. Topsoil is the part of the soil that is responsible for soil fertility. 

 
• Optional: Divide participants into pairs. Give each a new tray, and tell them that they 

must devise a technique to stop soil runoff and erosion. Give them an assortment of 
materials to use (mulch, twigs, Popsicle sticks, compost, pebbles, grass, leaves, 
seedlings). Allow them 4-5 minutes to devise a plan. Now test them with rain. Discuss 
which technique works best and why. How can they erosion prevention techniques be 
applied to the farm? 

 
 
Activity 5: Compaction – Why Is It Important To Watch Where You Step In The Garden? (10 
minutes) 
 

• Set up 2 dry flats full of soil and 1 of rye grass. 
• Water one of the dry soil flats and leave the other unwatered. 
• Ask three participants to stomp on the three flats. Have participants predict how this 
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will affect how water moves through the soil. 
• Repeat the erosion demonstration and see how compacting the soil changes water 

infiltration. 
• Questions: How does compacting the soil change the drainage? Why? Why was the rye 

less susceptible to compaction? Why was the wet soil more susceptible? What would 
happen if we tried to start seeds on the compacted soil flats? How do we avoid 
compaction on the farm? 

 
DISCUSSION: What will happen if we don’t take care of our soil? Show pictures of the Dust 
Bowl and discuss. 
 

Materials/supplies required: 
 

• Soil Makeup Brainstorm: pile of soil with decomposed organic matter, visible leaves and 
twigs, and lots of invertebrates in it. 

• Soil Shake Up: jars of settled soil from our urban and rural farms (see above). 
• Soil Snakes: some examples of soils high in sand, silt and clay 
• Drainage: 40 (LB)/20 (NS) coffee filters; 5 Mason jars or large, clear plastic cups; rubber 

bands, kaolin (Surround) or other powdered clay; sand; soil from TFP farms 
• Erosion: six trays of potting soil/crew, 1 seeded flat/crew with established seedlings (see 

above), hose with shower head, 5 empty flats for collecting runoff, gravel, leaves, straw, 
Popsicle sticks, twigs, seedlings 

• Compaction: 1 flat of seeded rye/crew; 2 flats of dry soil/crew; watering can; empty 
five-gallon buckets 

• Pictures of effects of the Dust Bowl 

Background information (synopsis from sources, cite sources, expand this section as necessary): 
 
Several weeks before the lesson, seed 10 flats with winter rye. These will be used to 
demonstrate how cover crops reduce erosion and compaction and promote infiltration of 
moisture into the soil. Flats of onion starts work well too. 
 
Several days before the lesson, collect soil samples from the urban lots and different places. 
When collecting soil samples, try to collect soil from 0-8 inches down. Fill clear quart jars with 
soil two thirds full and top off with water. Label the source of the soil on the top of the jar. 
Tighten lid and shake. Allow the soil to settle out over the next few days; distinct layers should 
be visible. 
 
 

Resources (books, websites, activity guides, suggested follow up reading, etc.): 
http://thefoodproject.org/sustainable-agriculture-curriculum 

This lesson was adapted from the lesson “Soil Sleuths” for Conserve School from The Food 
Project of Boston, MA. 
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Building Soil/Compost Lesson Plan 
Topic:  Composting 

Location:  Conserve School Audience:  High School Students 

Time Required: 1-1.5 hours Specific locale (if any): Garden/Compost area 
 

Goals/Learner Outcomes (what you want your audience to do, feel, or think as a result of this 
lesson/activity)  
 
Participants will: 
 

 Understand that our activities on the land affect the quality of the soil 

 Observe that soil is alive and must be fed to maintain fertility 

 Understand that it is possible to increase the quality and fertility of soil by adding 
organic material 

 Learn how to make compost 

Essential Questions (provocative, to foster inquiry, understanding and transfer of learning) 
 

 How does using compost benefit the garden? 

 How does compost change an ecosystem? 
 

Lesson/Activity Objectives (SMART)  (what participants will know, do, feel) 
 
By the end of this lesson, participants will be able to: 
 

 Name at least two components that contribute to soil structure 

 Define what compost is 

 Explain at least four benefits of composting 

 Name at least three roles composting plays within an ecosystem 

 Name at least three “ingredients” compost needs 

 Make and maintain a compost pile 
 
 
 

I I 
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University of Missouri Extension Service 

 
 
 

Learning Plan (Step-by-step): 
Remember both Introduction (introduce theme, connect relevance to learners) and Conclusion 
(wrap up, tie everything together).  Attach all activity plans 
 
Activity 1 - Soil-It’s Alive! (10 minutes) 
 

• Review brainstorm of living component of soil. 
• The living component of the soil needs food to survive. Wherever there is food for 

bacteria to eat, they multiply. In the soil, the food for bacteria is dead plant and animal 
matter, or “organic matter.” So if the soil has a lot of organic matter, there should be a 
lot of bacteria, because there is a lot of food for the bacteria to eat. 

• One way we can test for the presence of bacteria without a microscope is with hydrogen 
peroxide. Discuss what happens when you pour Hydrogen Peroxide on a cut- it foams as 
bacteria are killed. Hydrogen peroxide foams whenever it comes into contact with 
bacteria and kills them. 

• Place a little sand in 1 cup, clay in a second, compost in a third, and soil in a fourth cup. 
• Pour a little hydrogen peroxide in each cup and observe what happens. Which material 

foams the most? What does this mean? Why does soil and sand have the most bacteria? 
 
Activity 2 - Soil Structure (15 minutes) 
 

• Why do farmers care if their soil is alive? What does the living component do for soil? 
Because it is the living component that gives the soil structure. 

• Think of soil like bread. Bread is a mixture of raw ingredients (flour, sugar/honey, salt, 
water) that then has living microorganisms (yeast) added to it. The microorganisms eat 
the sugars and make “air” bubbles (actually CO2) that give the bread structure. (Show 
bread). Soil is similar- it is made up of raw ingredients (sand, silt, clay, decayed/ 
decaying living material, water) and is filled with living things that eat it and give it 

Raw materials 

Organic matter 
{including carbon, 
chemicaf energy, 
protein, nitrogen) 

Minerals . 
(Including 
nitrogen and 
other nu1rien1S) 

Water 

Compost pile 

Finished compost 

Organic matte( 
(including carbon, 
chemlcaJ energy, 
nitrogen, protein, 
humus); minerals; 
water; 
microorganisms 
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structure. 
• Fill 2 buckets with water. 
• Place “wild” and cultivated soil lumps in the hardwire mesh baskets. 
• Gently lower the soil-filled baskets in the buckets of water. 
• Observe what happens. 
• Why does soil from the heavily cultivated field fall apart and drop to the bottom of the 

jar while the other one holds its shape and clings together? The answer is largely the 
difference in the amount of organic matter and the effect it has on the soil. 

• How does soil structure effect erosion and drainage? 
 
 
Activity 3 - Building Soil Structure (30 minutes) 
 

• From the previous experiment, it is obvious that cultivation practices disrupt soil 
structure. Therefore, farmers constantly need to work to rebuild the structure and 
fertility of farm soils. They can do this by allowing soils to rest and by adding organic 
matter to soils using the following methods: cover cropping with green manures, no-till 
agriculture, add compost, put land into pasture (with animals) or let the land lie fallow. 

• Cover Cropping – This is the method we use most often on the farm to add organic 
matter to the soil. Although it doesn’t have as great an impact as adding a large amount 
of compost, it is fairly easy to do over a large area. It has several other advantages: it 
can reduce soil erosion, add nitrogen to the soil, and smother weeds depending on the 
type of cover crop that you chose. Cover crops to use include: sorghum, oats, peas, 
vetch, rye, buckwheat, and clover as cover crops. The choice of cover crop depends on 
the season and the needs of the soils that are being cover cropped (i.e. they are very 
weedy or the cover crop needs to prevent soil loss over the winter). What 
characteristics might we care about when choosing cover crops? (Strong root structure, 
quick growing, a legume to fix nitrogen, spreading to smother weeds). 

• Compost – Composting is the natural decomposition of plant or animal waste materials 
into humus, the organic component of soil. Basically, this happens because soil 
microorganisms, earthworms and other invertebrates eat up the waste, digest it and 
poop it out as rich, dark humus. The use of compost is one primary way to build and 
maintain soil structure, especially on smaller gardens or farm sites. On larger scale farms 
this does not work as well. 
 The natural composting process adds the organic matter to the mineral component 

(silt, sand and clay) in soil. This happens slowly on the forest floor, in wetlands, in 
meadows and in gardens. Ask for examples of natural composting that they have 
seen. (E.g.: moldy bread or rotting fruit) 

 People can speed up the natural composting process. They do this because 
composting: 

 Reduces yard and kitchen waste 
 Produces compost that benefits farm and garden soils because it: 

 Contains macro and micro nutrients needed by plants 
 Releases nutrients at the rate at which they are most beneficial to plants (less in         
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spring, more as weather warms) 
 Binds with soil particles to form aggregates that hold water, add spaces to soil   

for aeration and drainage 
 Adds beneficial microorganisms, earthworms and insects to soil 
 Neutralizes soil toxins and metals 
 Buffers low and high pH 

 In order to speed up the composting process, a few key elements must be KEPT IN 
BALANCE: 
 Carbon/Brown Stuff – Dried leaves, straw, sawdust, cornstalks. This is the food 

(energy source) for the soil fauna to eat. 
 Nitrogen/Green Stuff – Grass clippings, food scraps, manure, blood meal, green 

vegetation. This provides the activators that get the microorganisms working.  
Must be balanced with the carbon; if there is too much nitrogen the pile will be 
smelly. 

 **Ratio of carbon to nitrogen should be roughly 30 to 1 
 Oxygen – Most decomposers can’t live or decompose without this. Without it 

decomposition slows down. 
 Moisture – Needs water to keep soil fauna alive, but too much water will force 

the air out of the pile. 
 Temperature – Microbial action (bacteria digesting the food) causes the 

temperature in the pile to rise. Ideally the pile should reach 160 degrees for 3-5 
days. A hot pile is desirable because it breaks down faster and deactivates weeds 
and toxins. 

 Once you have given some background information on compost, ask participants to 
investigate the pile. What types of organic matter do they see? Is it carbon or 
nitrogen? Use a compost thermometer to test the temperature of various piles.  
Which ones are hottest? Why? What is happening? How could you increase the 
heat in other piles? Have them turn over a cool pile and watch what happens to the 
temperature over the next few days. Record the temperature daily. 

 
 
Activity 4 - Drainage Revisited – How Compost Helps 
 

• Review the results of the drainage experiment that participants did in Activity #1. They 
are now going to repeat that experiment and add compost to the soils to see what 
happens. 

• Set up four mason jars with filters in the mouth. In one put in sand, and in one put in 
clay. Then ask two volunteers to mix compost with sand and compost with clay. Put 
these two mixtures into the other two filters. 

• Pour equal amounts of water into the four filters and observe what happens. How does 
the addition of compost affect the drainage/water retention properties of the two soils? 
Why? How can it have the opposite effect on both soils? (It should increase the drainage 
of the clay and increase the water retention of the sand). 
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Activity 6-Making Compost! 

 Divide students up into groups of 3-4, depending on class size and available materials 

 Have a space pre-arranged where students can build their own compost piles.  It is wise 
to pick a spot that is shaded so as to prevent the pile from drying out in the sun 

 Each group will build its own compost pile 

 Ask some review questions from the previous activities 
 What is needed to make an effective compost pile? 
 Ratio of carbon (browns) to nitrogen (greens)=30:1 

 Step-by-Step Compost-Making Recipe: 
 First create a base layer of 3”-4” of woody, brushy material to promote aeration 

(remember, compost needs oxygen-flow!).  This will rest directly on the ground and 
not be mixed into the compost.  View this layer as a “floor” 

 Next, alternate layers of green and brown materials, each layer being around 2”-4” 
deep 

 The first layer after the base layer of woody materials can be greens (nitrogen), 
such as kitchen/food scraps 

 The next layer added on top of the kitchen waste should be browns (carbon), such 
as leaves or straw.  It is wise to slightly wet the carbon layers first so that it is not 
too dry when added to the pile 

 After this layer, add soil from a previous batch of compost or from any nearby 
source of soil  

 Animal manure can also be added as a layer of rich nitrogen 
 Remember to keep layers loose to promote airflow; do not pack them down 
 To act as natural “walls” to the pile, adding straw around the sides in loosened 

chunks is very effective.  Eventually this straw will decompose and will not leach 
anything harmful into the pile as some plastic bins can do. 

 The piles should be turned after about 6 weeks.  This will both aerate the heap and 
provide a chance to check the moisture content.  Waiting a number of weeks in 
between turning gives the pile a chance to heat up again 

 In a number of months (depending on winters and when the pile is started), the pile 
should be ready.  Around 4 months in warmer temperatures is expected.   

 The pile(s) should be monitored and watered regularly 

 These piles do not need to be permanent, but are a good way for students to really get 
involved and learn the specifics of how to build and maintain a compost pile! 

 
 

Materials/supplies required: 
• Activity 1-It’s Alive!: several bottles of Hydrogen peroxide, sand, soil, clay, compost, 

small cups, clean water to rinse 

 Soil structure: Several lumps of soil (not sandy) from under uncultivated sod and 
from a heavily cultivated field. 

 (2) 1/4” Hardwire mesh baskets (9” square bottom w/ a 3” rim) for each crew. 

 (2) 5 gallon buckets for each crew 
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 Drainage revisited: 24 coffee filters; 4 mason jars; rubber bands; sand; clay; compost 

 Compost piles in various states of decomposition (at different temperatures) 

 Compost thermometers, shovels, forks for exploring and turning compost 

 Activity 5-Making Compost: a compost bin with a lid, old plant waste, kitchen waste, soil 
, straw 

Background information (synopsis from sources, cite sources, expand this section as necessary): 
 

• Soil is alive and can be improved by “feeding” it organic material 
• Care must be taken to build and preserve soil structure 
• Compost is an effective way to increase soil structure and fertility 
• Compost happens naturally, and people can speed up the process 
• The best gardeners know that gardening is not the art of cultivating plants, so 

much as it is the art of cultivating good soil 
• There are more micro-organisms in a teaspoonful of soil than there are humans 

alive on the planet 
• Finished compost will no longer heat up, even after mixing. The initial 

ingredients are no longer recognizable, and what is left is an earthy-smelling 
substance similar to a rich organic soil 

• Some interesting stats and facts about food waste/compost: 
 Yard trimmings and food scraps accounted for 25% of all municipal solid waste 

created nationally. 
 Organic material is bulky, takes up space in landfills, and produce methane gas that 

must be recovered or burned and produce liquids that contribute to leachate. 
 Disposing of food waste in a landfill contributes to global warming. Every metric dry 

ton of food that goes to a landfill may generate .25 metric tons of methane in the 
first 120 days. Thus, composting this food waste would reduce emissions by the 
equivalent of up to 6 metric tons of CO2. 

 Compost-enriched soil can also reduce erosion, alleviate soil compaction, and help 
control disease and pest infestation in plants. 

 52% of metro single-family households engage in home composting or some other 
form of onsite organics management. 

 Grass clippings contain valuable nutrients that can generate up to 25% of your 
lawn’s total fertilizer needs when left on the lawn. 

 Compost can be used as mulch. In this form, it suppresses the growth of weeds, and 
reduces the required irrigation for plants 

 Use of compost helps you save money, because it reduces the plants’ requirement 
for chemical pesticides and fertilizers. 
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• Carbon: Nitrogen Ratios: 
(Example: Food Scraps has a Carbon:Nitrogen Ratio of 17:1, 

meaning 17 parts Carbon to 1 part Nitrogen) 
 

GREEN (Nitrogen) BROWN (Carbon) 

Aged Chicken Manure    7:1 

Fresh manures are far too hot 

and can burn your plants and 

roots! 

Leaves   60-80:1 

One of the most important 

ingredients for composting, 

especially shredded or broken 

down (leaf mulch). 

Food Scraps   17:1 

 

Vegetable Scraps   25:1 

Straw, Hay   90:1 

The best way to use is to 

shred for faster breakdown. 

Coffee Grounds   25:1 

Sawdust   500:1 

Commercially produced 

compost is high in sawdust or 

shredded bark chips. Use very 

sparingly! 

Grass Clippings - Fresh   17:1 

Dry clippings would be higher in 

Carbon. Therefore, use as 

carbon source if necessary. 

Woody chips & twigs   700:1 

Be sparing. Best use is small 

material at bottom of bin or 

pile. 

Fresh Weeds   20:1 

Make sure you don't compost 

weeds with seeds, unless you 

insure that your pile gets hot - 

over 140°F/60°C.  

Shredded Newspaper   175:1 

Has no nutrient content. Best 

used in vermicomposting. 

Always shred and soak in 

water for fast breakdown. 

Fruit Wastes   25-40:1 Nut shells   35:1 

Rotted Manure   20:1 

Horse manure should not be 

used because it contains 

undigested seeds that can 

Pine Needles   80:1 

Use sparingly. Very acidic and 

waxy; breaks down slowly. 

I 1 1 I 

I 1 1 I 
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sprout in the compost. 

Humus (soil)   10:1 

This is nature's natural ratio. 

Use sparingly in pile. Best used 

to "seal" the pile by putting a 1-

2 inch layer on top. 

Corn Stalks   60:1 

Shred or cut up in small pieces 

for fast break down. 

Seaweed   19:1 

Peat Moss   58:1 

Has no nutrient value. In the 

bin it is mostly filler. 

General Garden Waste   30:1 

 

Clippings from plants, stalks, 

dead flowers, etc. Excellent mix 

with leaves 

NOTE 

The C:N Ratios given in this 

chart are average and may 

slightly vary according to 

source, researcher or 

scientist! 

 

 
 
 
 

Resources (books, websites, activity guides, suggested follow up reading, etc.): 
http://thefoodproject.org/sustainable-agriculture-curriculum 
http://www.biodynamics.in/compost.htm 
http://compost.css.cornell.edu/ 
http://compost.css.cornell.edu/faq.html 

This lesson was adapted from the lesson “Compost Happens” for Conserve School from The 
Food Project of Boston, MA.  
 

 
 
 
 
 
 

 
 

 

I 1 1 I 
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Insects in the Garden Lesson Plan  
Topic: Harmful & Beneficial Insects in the Garden 

Location:  Conserve School Audience:  High School Students 

Time Required: 1-1.5 hours Specific locale (if any):  Garden (ideally in mid-
summertime when production, and thus, 
insect population is high) 

 

Goals/Learner Outcomes (what you want your audience to do, feel, or think as a result of this 
lesson/activity)  
 
Participants will: 
 

 Discover the benefits of having insects in the garden 

 Learn the negatives of harmful insects in the garden 

 Become familiar with some common beneficial and harmful insects 

 Consider various ways to deal with pests and attract beneficial bugs 

Essential Questions (provocative, to foster inquiry, understanding and transfer of learning) 
 

 Are insects such a bad thing to have in the garden? 

 How can you foster an environment that invites beneficial insects into the garden? 
 

Lesson/Activity Objectives (SMART)  (what participants will know, do, feel) 
 
By the end of this lesson, participants will be able to: 
 

 Name at least three benefits of having insects in the garden 

 Name at least three negatives of harmful insects in the garden 

 Identify at least two beneficial insects 

 Identify at least three garden pests 

 Explain at least two methods of dealing with pests in the garden 

 Explain at least two methods of attracting beneficial insects to the garden 
 

 
 

Learning Plan (Step-by-step): 
Remember both Introduction (introduce theme, connect relevance to learners) and Conclusion 
(wrap up, tie everything together).  Attach all activity plans 
 

 Have the group define what they think an insect is; record their definition on a flip chart, 
making a column for characteristics which apply to insects and a column which does not 
apply to insects. After they have finished, label the columns as either insects or non-
insects. Highlight the major characteristics of insects. Introduce any additional 
characteristics that are not on the list. 
 Six legs 
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 Compound eyes 
 Exoskeleton (insects are usually relatively small, otherwise the weight of their 

exoskeleton might crush them. In the movie Men in Black there are enormous 
insects. This could never happen in real life). 

 2 sets of wings (most) 
 Life cycle 
 3 body parts (head, thorax, abdomen) 

 A life cycle that involves either simple (egg nymph, adult) or complete (egg, 
larva, pupa, adult) metamorphosis 

 
• The life cycle of insects is one of their defining characteristics. Ask the crew to define the 

life cycle of an insect*. On the flip chart, trace the lifecycle as they define it, helping 
them along if they need it. 

• *Use a specific example from the field, maybe something that is abundant that year, so 
that participants can directly relate. 

• Have the students list positive and negative impacts of insects. As they speak list the + 
and – on the flip chart.  

• See chart below with list of some positives and negatives: 
 

Positives Negatives 

 Aid in the production of fruits, 
seeds, vegetables, and flowers, by 
pollinating the blossoms. Most 
common fruits are pollinated by 
insects.  Melons, squash, and many 
other vegetables require insects to 
carry their pollen before fruits set.  

 Parasitic insects destroy other 
injurious insects by living on or in 
their bodies and their eggs. Insects 
also act as predators, capturing and 
devouring other insects.  

 Insects destroy various weeds in 
the same ways that they injure 
crop plants.  

 Insects improve the physical 
condition of the soil and promote 
its fertility by burrowing 
throughout the surface layer. Also, 
the dead bodies and droppings of 
the insects serve as fertilizer.  

 Insects perform a valuable service 
as scavengers by devouring the 

 
 
 
 

 Larvae of some species feed on the 
roots of host plants, which 
weakens the plant and makes it 
susceptible to other problems.  

 Adults and larvae feed on leaves, 
stems and fruit of plants, either 
killing them or making them 
unsightly/unfit for human 
consumption 

 Some species are carriers of 
disease that can kill the plant 

 Can inhibit pollination by causing 
damage to male or female parts 

 Lay eggs in, on or around plant, 
laying the foundation for future 
damage 
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bodies of dead animals and plants 
and by burying carcasses and dung.  

 

 
• Introduce students to common beneficial insects in the garden as well as harmful pests 

using the handouts entitled Beneficial Garden Insects (Appendix B) and Common Garden 
Pests (Appendix C).  Feel free to create flashcard pictures of these insects for better 
illustration to the students 

• Ask the students to list what we do in the garden to attract or frustrate/eliminate 
insects. As they speak make a two column (attract, frustrate/eliminate) list on the flip 
chart.   

• Ask what methods might be used in backyard gardens, on small, conventional farms and 
on industrial farms.  

 
 
Activity 1: Insect Scavenger Hunt 
 

• Tell the group that they are going to do an insect scavenger hunt. They are going to have 
10-15 minutes (or however much time you have left in the lesson) to find as many 
insects as they can that answer the clues on the cards. The cards are worth different 
points, and the object is to get more points than any of the other crews. Cards with a 
higher point value are more difficult. 

• Divide the group into teams. Give each youth one scavenger hunt card and a big and 
small plastic cup (they fit in to each other). Start with the 1 point cards first. Explain that 
when they find the item on their card, they must bring the insect(s) back to you to verify 
that it answers the clue. If it does, you will give them another card. At the end of the day 
you will announce how many points each team scored. 

• Leave some time at the end for the teams to look at what they found. Have them look at 
the insects with the lenses and look up any insects that they are not sure of in the ID 
books. 

 
Scavenger Hunt Cards 
1. Find a beneficial insect. 1 point 
2. Find an insect that eats plants (has chewing mouth parts). 2 points 
3. Find an insect that pollinates plants. We would have almost no fruit on the farm without 
insect pollinators. 1 point 
4. Find a pest that can be controlled by Surround Spray. 3 points 
5. Find three life stages of an insect. 5 points 
6. Find an insect larva that lives in the soil. 2 points 
7. Find a beneficial insect that preys on insect pests. 2 points 
8. Find evidence of insect damage on a plant. 1 point 
9. Find an insect larva (caterpillar) that will become a moth or butterfly. 4 points 
10. Find an insect with no wings. 1 point 
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11. Find an insect that harms plants by sucking sap from the leaves or stems. These insects have 
a mouth that looks like a straw. 2 points 
12. Find an insect that lives in the soil. 3 points 
13. Find an insect that is preyed on by other insects. 3 points 
14. Find an invertebrate that lives in the soil and is NOT and insect. 2 points 
15. Find an insect that drinks nectar. 1 point 
16. Find an insect that can be controlled with bt. 2 points 
17. Find an orange/brown beetle that has black spots on its back and is a pest. 4 points 
18. Find an insect that depends on camouflage for protection. 4 points 
19. Find a caterpillar that feeds on dill, parsley or carrot greens. 4 points 
20. Find an insect that harms cucumber plants by spreading disease to the plants as it feeds. 2 
points 
21. Find a tiny insect that feeds on the leaves of greens, eggplants and tomatoes. You can 
protect these crops from this pest with row covers. 3 points 
 
Answer Sheet for the Scavenger Hunt Cards 
1. Find a beneficial insect. 1 point lady bug, dragonfly, bee, praying mantis, lace wing, 
butterfly, braconid wasp 
2. Find an insect that eats plants (has chewing mouth parts). 2 points grasshopper, tomato 
hornworm and other caterpillars, Colorado potato beetle, Mexican bean beetle, flea beetle, 
Japanese beetle 
3. Find an insect that pollinates plants. We would have almost no fruit on the farm without 
insect pollinators. 1 point bees, flies, butterflies 
4. Find a pest that can be controlled by Surround Spray. 3 points cucumber beetle, squash vine 
borer, squash bug 
5. Find three life stages of an insect. 5 points Colorado potato beetle- egg, larva, adult 
6. Find an insect larva that lives in the soil. 2 points Japanese beetle, cutworm 
7. Find a beneficial insect that preys on insect pests. 2 points ladybugs and lacewings prey on 
aphids, spined soldier bugs, braconid wasp 
8. Find evidence of insect damage on a plant. 1 point 
9. Find an insect larva (caterpillar) that will become a moth or butterfly. 4 points 
10. Find an insect with no wings. 1 point ant, larval stages of insects 
11. Find an insect that harms plants by sucking sap from the leaves or stems. These insects have 
a mouth that looks like a straw. 2 points aphid, leafhopper 
12. Find an insect that lives in the soil. 3 points ant, ground beetle 
13. Find an insect that is preyed on by other insects. 3 points aphid 
14. Find an invertebrate that lives in the soil and is NOT and insect. 2 points nematode, sow 
bug, millipede, centipede, spider, earthworm 
15. Find an insect that drinks nectar. 1 point butterfly, bee, moth 
16. Find an insect that can be controlled with bt. 2 points Colorado potato beetle, Mexican 
bean beetle 
17. Find an orange/brown beetle that has black spots on its back and is a pest. 4 points Mexican 
bean beetle 
18. Find an insect that depends on camouflage for protection. 4 points leafhopper, cabbage 
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worm, tomato horn worm, cabbage lopper, corn earworm 
19. Find a caterpillar that feeds on dill, parsley or carrot greens. 4 points Swallowtail 
20. Find an insect that harms cucumber plants by spreading disease to the plants as it feeds. 2 
points cucumber beetle 
21. Find a tiny insect that feeds on the leaves of greens, eggplants and tomatoes. You can 
protect these crops from this pest with row covers. 3 points flea beetle 

 
 

Materials/supplies required: 
 
Flipchart  
Pens 
A garden with produce 
Scavenger hunt cards—create from the 21 components listed above under the Lesson Plan. Can 
be written on index cards and then laminated.  
Beneficial Garden Insects Handout (Appendix B) 
Common Garden Pests Handout (Appendix C) 
 
 

Resources (books, websites, activity guides, suggested follow up reading, etc.): 
http://thefoodproject.org/sites/default/files/4%20Insects-ploration_0.pdf 

This lesson was adapted from the lesson “Insects-sploration” for Conserve School from The 
Food Project of Boston, MA.  
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Weeds in the Garden Lesson Plan  
Topic: Bothersome and Edible Weeds Found in the Garden 

Location:  Conserve School Audience:  High School Students 

Time Required: 1-2 hours Specific locale (if any): Garden 
 

Goals/Learner Outcomes (what you want your audience to do, feel, or think as a result of this 
lesson/activity)  
 
Participants will understand: 
 

 What a weed is 

 That not all weeds are “bad” 

 Various methods of weeding 

 Some different kinds of common garden weeds 
 

Essential Questions (provocative, to foster inquiry, understanding and transfer of learning) 
 

 Is anything that grows in your garden that you did not intentionally plant automatically 
“bad” or “harmful?” 

 How can we turn weeds into something we want around? 
 

Lesson/Activity Objectives (SMART)  (what participants will know, do, feel) 
 
By the end of this lesson, participants will be able to: 
 

 Define what a weed is 

 Identify at least 3 common weeds 

 Identify at least 3 edible weeds 

 Explain the benefits of at least 3 edible weeds 

 Practice at least 2 kinds of controlling weeds organically 
 
 
 

Learning Plan (Step-by-step): 
Remember both Introduction (introduce theme, connect relevance to learners) and Conclusion 
(wrap up, tie everything together).  Attach all activity plans 
 
What is a Weed? 

 There are three dominant perspectives on weeds: agricultural, suburban, and 
ecological: 
 The agricultural perspective considers any plant a weed if it competes with crops 

for the available nutrients and moisture in a field. Such plants can lower crop yield 
or cause crop failure.  

 The suburban perspective considers any plant a weed if it invades the lawns and 
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gardens of suburban homeowners and other managed landscapes of mainstream 
society, which includes the lawns and gardens of banks, schools, churches, malls, 
government buildings, industrial parks, etc. In the context of this perspective, plants 
are valueless weeds unless they have been made available through the mass 
market and have price tags attached. 

 The ecological perspective considers any plant a weed if it is a pioneer species that 
thrives in a degraded habitat with a history of disturbance through human agency. 
Such weeds may be native or introduced. There are also superweeds that have the 
capacity to invade high quality natural areas. Superweeds are usually introduced 
plants with few natural enemies in the area of invasion. By forming dense colonies, 
they displace native plants and reduce biodiversity. The more ordinary kinds of 
weeds are not considered a significant threat to the natural environment because 
they tend to disappear after artificial disturbances have been removed, while 
superweeds are dreaded by nearly all ecologists. 

 
Why are weeds more valuable than many people realize? 

 Some weedy species are pioneers of degraded landscapes where the soil is worn-out or 
nearly destroyed. Such weedy species are necessary to the healing process of the 
landscape, as their decaying organic matter improves the quality of the soil and the sets 
the stage for the succession of non-weedy plants. 

 Some weedy species are pioneers of disturbed landscapes where the soil is high quality, 
but exposed to erosion by wind and water. Such weedy species quickly cover the 
exposed soil and prevent erosion from occurring until they are replaced by non-weedy 
plants. 

 Weedy plants are often important sources of food and cover to various kinds of 
wildlife, including mammals, birds, and insects. For example, the caterpillars of the 
monarch butterfly feed on common milkweed, while the caterpillars of the black 
swallowtail butterfly feed on wild carrot and wild parsnip 

 Weedy plants are potentially important sources of food, medicines, herbicides, and 
other products to modern society. For example, wild strawberry is one of the parent 
species of the hybrid strawberries in supermarkets. A powerful herbicide has been 
derived from spotted knapweed, while the fiber of marijuana can be used to make 
paper, rope, or clothing 

 
See Common Weeds Found in the Garden Handout (Appendix D) for more information about 
weeds.  Use this handout to educate students about both pesky weeds and beneficial, edible 
weeds.  It is probably more important/interesting for this lesson to focus on the marvels of 
edible weeds, being that many people have no knowledge that you can make something quite 
useful out of what we consider “weeds.” 
 
Methods of Organic Weed Control 

 Mulching 
 Mulch is a material spread over or around a plant in order to enrich or insulate 
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the soil, or to suppress weed growth 
 When done correctly, mulching can have the following benefits besides simply 

controlling weeds: 
 Mulches prevent loss of water from the soil by evaporation 
 Mulches keep the soil cooler in the summer and warmer in the winter, 

thus maintaining a more even soil temperature.  
 Mulches prevent soil splashing, which not only stops erosion but keeps 

soil-borne diseases from splashing up onto the plants.  
 Organic mulches can improve the soil structure. As the mulch decays, the 

material becomes topsoil. Decaying mulch also adds nutrients to the soil.  
 Mulches prevent crusting of the soil surface, thus improving the 

absorption and movement of water into the soil.  
 Mulches prevent the trunks of trees and shrubs from damage by lawn 

equipment.  
 Mulches help prevent soil compaction.  
 Mulches can add to the beauty of the landscape by providing a cover of 

uniform color and interesting texture to the surface.  
 Mulched plants have more roots than plants that are not mulched, 

because mulched plants will produce additional roots in the mulch that 
surrounds them.  

 Weeding by Hand 
 This method may seem tedious, but it is truly the only way to fully remove a 

weed from the garden. 
 Weeding by hand requires tugging at the weed down close to the roots in order 

to pull the weed, roots and all, out of the Earth.  This ensures that the weed will 
not grow back in this spot. 

 This is also a great way to really connect with your garden by getting your hands 
down in there. 

 Planting cover crops 
 Cover crops do a few of positive things for the garden.  First, they fix nutrients in 

the soil to make them available to other plants while also increasing organic 
matter in the soil once they’re tilled in.   

 Manage weeds by competing with them 

 Managing weeds at the lower level 
 Keep weeds in the garden from going to seed; thus ensuring they will not spread 

more weeds 
 Keep pathways mulched or mowed 
 Wash any equipment after use in the garden to rid them of seeds 

 Crop rotation 
 This will keep weeds from proliferating in the same area 
 Alternate crops with different tillage management or time of planting 
 Vary habitat for weeds 

 Feeding the crop, not the weed 
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 Apply compost and other organic fertilizing methods near the plants themselves 
where they are more likely to be captured only by the crop 

 No-bend weeding using a hoe 
 A scuffle-hoe/stirrup hoe:                                   or a diamond hoe: 

                
http://aylmerbackyardfarms.wordpress.com/2011/05/09/let-the-workshare-begin/                                         www.amazon.com 

 There are a variety of other kinds of hoes to use for weeding as well 
 These types of hoe work by either dislodging baby weeds so that their roots are 

exposed and they bake in the sun, or by separating the young weeds’ foliage 
from the roots so that the plant can’t photosynthesize. It doesn’t kill everything 
on the first try, but works pretty well if you do it regularly and catch them when 
they’re tiny. 

 
Activity 1—Weeding in the Garden: 
 
Using what was learned in the lesson about different kinds of weeds and how to manage weeds 
organically, take participants into the garden to do some weeding. 
 
Activity 2—Cooking with Edible Weeds: 
 
Create dishes out of the edible weeds outlined in the Common Weeds Found in the Garden 
Handout.  Here are some recipes: 
 
Purslane Potato Salad 
6 medium potatoes, sliced and cooked 
2 cups purslane, chopped 
4 scallions, sliced 
1 celery stalk, sliced 
1 cup mayonnaise  

http://aylmerbackyardfarms.files.wordpress.com/2011/05/nieves-with-stirrup-hoe-may-9-2011.jpg
http://aylmerbackyardfarms.files.wordpress.com/2011/05/nieves-with-stirrup-hoe-may-9-2011.jpg
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Mix together all ingredients. Serve chilled. 
Serves 6 
 
Lamb’s Quarters Spread 
2 cloves garlic, peeled 
1 small red or white onion, peeled 
2 cups lamb's-quarters leaves 
1 ripe avocado, peeled and pitted (I didn’t have one so I used 1/3 cup olive oil) 
1/2 cup toasted nuts (I used almonds, the original called for 1 cup walnuts) 
1/3 cup pitted kalamta olives (the original called for: One 6-ounce jar low-sodium pitted olives, 
drained) 
3 tablespoons hedge mustard leaves or seed pods(I left this out) 
2 tablespoons mellow (light-colored) miso 
1 tablespoon chili paste or 1 teaspoon cayenne pepper, or to taste 
 
1. Chop the garlic in a food processor or by hand. 
2. Add the onion and chop. 
3. Add the remaining ingredients and process or chop until finely chopped. 
 
Lamb's-quarters Spread will keep, tightly covered, in the refrigerator for 5 to 7 days. 
Makes 2 1/2 cups 
 
Mullein Tea 
Chop up and dry mullein leaves 
Add 1 tbsp. of dried mullein leaves to a tea ball and place in cup 
Pour boiling water into cup through the ball 
Allow to steep for 10 minutes 
Drink! 
 
Roasted Dandelion Root Coffee Ice Cream: 
Heavy ice cream – 2 ½ cups 
Half-and-half – 1 ½ cups. 
Sugar – 1 ½ cups 
Egg yolks - 5  
 
Grind roasted Dandelion root to powder 
Take a double boiler and add cream, sugar and half-and-half 
Simmer it and stir to dissolve the sugar 
Keeping at simmer add the powder of roasted dandelion roots and ensure not to boil. 
Leave them to steep for about 45 minutes 
Discard the root material after thorough straining 
Add the egg yolks in another pot and whisk, slowly add the dandelion root cream to it. 
Heat the whole of it gently until it gets into sauce thickness 
Again strain it and let it chill in a fridge. 
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Materials/supplies required: 
 
Common Weeds Found in the Garden Handout (Appendix D) 
Kitchen and cooking supplies 
 
 
 

Resources (books, websites, activity guides, suggested follow up reading, etc.): 
http://www.illinoiswildflowers.info/weeds/files/weed_definitions.htm 
http://www.garden.org/weedlibrary/ 
http://www.savvygardener.com/Features/mulch.html 
http://www.uvm.edu/vtvegandberry/factsheets/orgweedconrtol.html 
Recipes from The Wild Vegetarian Cookbook by “Wildman” Steve Brill 
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Cooking from the Garden Lesson Plan 
Topic:  Cooking with Whole, Fresh Foods from the Garden  

Location:  Conserve School Audience:  High School Students 

Time Required: 1-2 hours, depending on what 
is cooked 

Specific locale (if any): 
Garden/Kitchen 

 

Goals/Learner Outcomes (what you want your audience to do, feel, or think as a result of this 
lesson/activity)  
 
Participants will understand: 
 

 How to prepare some basic dishes using garden produce 

 The concept of putting together certain ingredients in a dish 

 Basic cooking skills 

 The importance of cooking  

Essential Questions (provocative, to foster inquiry, understanding and transfer of learning) 
 

 Does cooking have to be difficult? 

 Would you spend the time it takes to cook if you knew how to do so? 

 How can cooking be an environmentally-responsible act? 
 

Lesson/Activity Objectives (SMART)  (what participants will know, do, feel) 
 
By the end of this lesson, participants will: 
 

 Feel confident preparing at least 1 dish with produce from the garden 

 Understand basic cooking skills including cutting, mixing of ingredients and cooking time 

 Try at least 1 dish made with fresh garden produce 

 Be able to name at least 2 ways in which cooking can be an environmentally-friendly act 
 
 
 

Learning Plan (Step-by-step): 
Remember both Introduction (introduce theme, connect relevance to learners) and Conclusion 
(wrap up, tie everything together).  Attach all activity plans 
 
Refer to the Background Information section of this lesson plan for some information to lead 
into the cooking activity. 
 
What is prepared depends on the time of the year and what is ready in the garden. 
 
First, have participants go into the garden and harvest what is ready to be eaten.   
 
Bring harvested produce into the kitchen.  Wash the vegetables and begin prepping according 
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to the recipe chosen for this lesson.  
 
Refer to the Garden-Fresh Recipes Handout included in Appendix E for some examples of 
delicious and simple recipes calling for fresh ingredients from the garden. 
 

Materials/supplies required: 
 
Garden-Fresh Recipes Handout (Appendix E) 
Cookbooks such as those mentioned below in the Resources section 

Background information (synopsis from sources, cite sources, expand this section as necessary): 
 

 Cooking with whole, simple ingredients, such as fresh vegetables from the garden, is not 
only good for environmental health; it is also good for human health.   

 When you are cooking with ingredients you have grown or purchased responsibly (see 
below), you know exactly what is in that which you are cooking.  If you follow a diet 
based in simple, organic (or as natural as possible) ingredients, there is no need to worry 
about: 

 Antibiotics 
 Because of the crowded and unsanitary conditions on factory farms, 

animals are often fed low doses of antibiotics. Antibiotics are also used to 
make the animals grow faster. This is contributing to the growing 
problem of antibiotic-resistant bacteria in humans. 

 Additives 
 Much of the food we find at today's supermarkets is highly processed and 

contains numerous food additives. These substances are used to change 
the way food tastes and looks (altering the color and texture), to improve 
the nutritional quality of foods (adding vitamins and minerals), and to 
increase the food's shelf life to prevent spoilage. 

 Factory Farming 
 Meat and dairy production in the United States has changed dramatically 

over the past 30 years. Small family farms have been replaced by huge 
livestock facilities, where animals suffer horribly, workers are mistreated, 
the environment is being destroyed, and where rural communities are 
falling apart. 

 Food Irradiation 
 Irradiation is used to increase the shelf life of the food so it can travel 

longer distances and keep for as long as possible. This processing method 
has not been properly tested for safety and it depletes the vitamin 
content of food. 

 Fossil Fuel and Energy Use 
 Industrial agriculture relies on machinery to produce food and trucks to 

transport the food throughout the country, and likewise consumes 
massive amounts of fuel and energy. Sustainable farms work to minimize 
their energy use, and since their products are bought locally, minimal fuel 
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is burned in order to transport their goods. 
 Health 

 Sustainable foods are healthier than industrial food because of higher 
levels of “good” fats and nutrients in grass-fed animal products and lower 
pesticide residues in organic foods. Meanwhile, industrially-produced 
food is detrimental to our health because it leads to outbreaks of 
foodborne illness, contributes to antibiotic resistance, and pollutes 
drinking water. 

 Mad Cow Disease 
 Mad Cow Disease is transmitted when one cow eats the brain and spinal 

tissue of an infected cow. Humans can also contract vCJD (the human 
form of mad cow) this way, and over 150 people have died from this 
disease since the 1990’s. 

 Pesticides 
 Pesticides are sprayed on crops that are fed to farm animals. Residues are 

stored in the animals' fat and tissue, and enter our bodies when we eat 
the meat. Pesticides have been linked to many medical problems. 

 Waste 
 Some industrial livestock facilities produce as much sewage as a small 

city, but they are not required to treat all this waste. Instead, the waste is 
held in large pools and spread on farm fields where it often runs off into 
nearby water systems. 

 Poverty and Hunger 
 The new development philosophy helps those in poverty help 

themselves. In both rural and urban areas, individuals are being 
encouraged (or taking it upon themselves) to take control of their own 
food security. Urban communities are reclaiming brown-fields and, using 
sustainable agricultural techniques, are providing their communities with 
healthful, fresh food while creating small businesses around selling these 
products to their communities. 

 Water Consumption 
 American consumers are drinking more bottled water every year, in part 

because they think it is somehow safer than tap water. Tap water is 
generally just as safe, clean, and healthy as bottled water—in many cases 
even more so. By taking back the tap, you can save money, protect your 
health, and help prevent environmental and social problems as well. 

 Water Pollution 
 The waste from industrial farms leaks into streams, lakes, oceans and 

ground water with bacteria, antibiotic residue, pesticides and chemical 
fertilizer. This pollution can lead to the destruction of aquatic ecosystems 
and contamination of human drinking water. 

 
…and much more! 

When you do have to use ingredients that are not from the garden, use the following tips to 
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purchase responsibly for human and environmental health: 

 Refer to the Environmental Working Group’s Guide for purchasing fruit and vegetables: 
 

 
 

 If cooking with seafood, refer to the Monterey Bay Aquarium’s Seafood Guide program 
(http://www.montereybayaquarium.org/cr/cr_seafoodwatch/sfw_recommendations.as
px?c=ln) to choose seafood that is healthy for you and the environment 

 Use the Better World Shopping Guide (http://www.betterworldshopper.com/) to make 
environmentally and socially-responsible choices about where you are purchasing your 
food 

 Read labels and avoid items with ingredients you cannot pronounce or with a very long 
list of ingredients 

 
Are you eating your water? 

 Your ‘indirect water footprint’ – the water consumption and pollution behind all the 
goods you consume– is much larger than your direct water footprint at home 

 Here are some staggering statistics as to how much water goes into a variety of food 
products: 

 Irrigated agriculture uses 75% of the world’s supply of freshwater 
 Chicken: 468.3 gallons for one pound 
 Beef: 2500 gallons for one pound 
 Coffee: 36.98 gallons for one cup, or enough to overflow an average bath tub 

1 Onions 
t;; 2 Avocado 
~ 3 Sweet Corn 

4 Pineapple 
5 Mangos 
6 Sweet Peas 
7 Asparagus 
8 Kiwi 
9 Cabbage 
10 Eggplant 
11 Cantaloupe 
12 Watermelon 
13 Grapefruit 
14 Sweet Potato 
15 Honeydew 

Melon 
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 It costs about 2,522 gallons of water to produce just 1 pound of roasted coffee 
 Tea: 7.93 gallons per cup 

 Cheese: Approximately 600 gallons for one pound. This figure does not include the   
amount of water required to produce the milk used in the cheese — nearly 900 
gallons. 

 Corn: 108 gallons per pound. Global corn production requires about 145 billion 
gallons   of water annually, which is 8% of the global water used for crop 
production. 

 Apple: 18.5 gallons 

 SO, think critically before choosing to cook with and eat certain foods! 
 

Resources (books, websites, activity guides, suggested follow up reading, etc.): 
 
http://www.sustainabletable.org/ 
 
Cookbooks:  
From Asparagus to Zucchini: A Guide to Cooking Farm-Fresh Seasonal Produce by MACSAC 
(Madison Area Community-Supported Agriculture) 
Rodale’s Basic Natural Foods Cookbook by Charles Gerras (1997) 
Clean Food: A Seasonal Guide to Eating Close to the Source by Terry Walters 
Simply in Season by Cathleen Hockman-Wert and Mary Beth Lind 
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Conserve School Garden Vegetable Information Guide 
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Vegetable Information Guide 
Conserve School Garden 

 
Beets 
 
The beet is a plant in the Chenopodiaceae family.  The part of the beet plant most commonly 
eaten is the root, but the large green leaves can also be eaten much like spinach.   
 
Beets have a long history of cultivation dating back to the second millennium B.C.  It is thought 
that the plant was domesticated along the Mediterranean.   
 
The greens of the beet are extremely high in Vitamin A, and contain quite a bit of Vitamin C as 
well.  They also are high in iron, calcium, potassium, riboflavin, manganese and magnesium.   
 
What is considered the actual beet of the plant, the root, is high in Vitamin C, folate, 
manganese and fiber.  The beet can be eaten raw, boiled, pickled, roasted, and more.   
 
Planting Information: 

 Direct seed into ground about 2-3 weeks before the last frost 

 Sprinkle seeds into hole/trench, and try to land 1 seed per inch.  This is obviously 
difficult to do, so do your best to find the balance between planting too many too 
closely together, which is a waste of seed, and spreading them out too far.  There needs 
to be a buffer in case things do not germinate, so planting them closer at first than we 
want them to be when they are mature plants is best to ensure we will fill all the space 
with beets.  See below about thinning once germination has occurred and beets are 
well-established. 
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Thinning: 

 Will need to thin beets after they are a few inches high—wait until there is a good-sized 
leaf (micro-green) so you can use the beets you have removed in thinning and save 
them for salads, stir fries, etc! They are delicious sautéed! 

 Remove beet plants every 4”, so there are 4” in between each individual remaining beet 
plant 

 

 
 

Harvesting: 

 Harvest when beets are anywhere from 1.5”-3” in diameter 

 Beets larger than 3” in diameter can often be fibrous and woody, so “the bigger the 
better” does not quite apply here 

 Pull beets as low as you can get to their root/bottom of stem; they should come out 
fairly easily compared to things like carrots 

 Keep the beet greens for cooking, because these are delicious as well 

 Be sure to separate the greens from the root part of the beet plant for storage, as the 
greens can actually draw moisture from the root, greatly reducing flavor and causing the 
root to become shriveled.  When removing the greens, leave one inch of the stem intact 
to retain moisture and nutrients. 

 
 

Broccoli 
 
Broccoli is a plant within the Brassicaceae family, along with kale, cabbage, cauliflower, Brussels 
sprouts and turnips.  Broccoli has large flower heads, usually green in color and arranged in a 
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tree-like fashion on branches sprouting from a thick, edible stalk.  The mass of flower heads is 
surrounded by leaves.   
 
Broccoli prefers to grow in a fertile and well-drained soil, rich in organic matter and lime with 
an ideal pH of 6.0-7.0.  One plant can grow to be roughly 2 feet in diameter.   
 

 
 

Broccoli evolved from a wild cabbage plant in Europe some 2,000 years ago.  There are three 
commonly-grown varieties of broccoli.   
 
Broccoli is high in Vitamins C, K and A as well as dietary fiber.  It also contains many nutrients 
with potent anti-cancer properties. 
 
Planting 

 Broccoli can be started from seed or outdoors 4-6 weeks before the last spring frost.  It 
is a cold tolerant vegetable that does best in temperatures between 40-70 degrees 
Fahrenheit.   

 Plant seeds ¼”-½” deep, or set transplants slightly deeper than they were grown 
originally. Plant or thin seedlings 18 to 24 inches apart in the row and allow 36 inches 
between rows. Broccoli plants grow upright, often reaching a height of 2 1/2 feet. Space 
plants one foot apart in all directions in beds. 

 
 

Cabbage 
 

Cabbage is a hardy vegetable that grows especially well in fertile soils. There are various shades 
of green available, as well as red or purple types. Head shape varies from the standard round to 
flattened or pointed. Most varieties have smooth leaves, but the Savoy types have crinkly 
textured leaves. 
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Cabbage is easy to grow if you select suitable varieties and practice proper culture and insect 
management. Always regarded as a good source of vitamins, cabbage recently has been shown 
to have disease-preventive properties as well. 
 
Transplant early cabbage soon enough that it matures before the heat of summer. Many 
varieties are available and two or three varieties with different maturities can provide harvest 
over a long period. Hardened plants are tolerant of frosts and can be planted among the 
earliest of cool-season garden vegetables. Cabbage is easily transplanted from either bare-root 
or cell-pack-grown plants. Late cabbage must be started during the heat of mid-summer, but it 
develops its main head during the cooling weather of fall. It may be transplanted or seeded 
directly in the garden. In summer, if possible, place seed flats or seedbeds where some 
protection from the sun is available, either natural or artificial. Try especially hard during this 
season to transplant on cloudy, overcast or rainy days for minimizing shock from the direct sun 
of summer. 
 
Planting Information: 

 Start seeds indoors, about 6 weeks before transplanting time, which would be after 
danger of heavy frost has passed 

 It is a good idea to plant cabbages where last year’s peas or beans stood, since legumes 
fix nitrogen, which cabbages very much need 

 Space plants 12-24” inches apart in the row, depending upon the variety and the size of 
head desired. The closer the spacing, the smaller the heads. Early varieties are usually 
planted 12 inches apart in all directions. Early varieties produce 1 to 3 pound heads and 
later varieties produce 4 to 8 pound heads. Sow cabbage seed 1/4 to 1/2 inch deep. 
Keep the seeds moist and thin or transplant the seedlings to the desired spacing. The 
plants removed may be transplanted to another row or flat. 
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Growing Tips: 

 Cabbages need a lot of water—their roots will actually go down 3 feet or more to draw 
moisture to quench their heavy thirst.  Soak the ground thoroughly when watering.  
Ample soil moisture is necessary throughout the growing season to produce good 
cabbage. Irrigation is especially important in fall plantings to help the young plants 
withstand the intense sunlight and heat of summer and to supply the developing heads 
with sufficient water to develop quickly. 

 Use starter fertilizer when transplanting and side-dress with nitrogen fertilizer when the 
plants are half grown. Cultivate shallowly to keep down weeds.  
  

 
Harvesting: 

 Harvest cabbage anytime after the heads form. Test that the heads are solid (firm to 
pressure), but harvest before they pass their prime and crack or split.  

 For spring planted cabbages, cut the head only; do not pull up the whole plant. Cut as 
close to the lower surface of the head as possible; leave the loose outer leaves intact. 
Buds will grow in the axils of these leaves, forming “cabbage sprouts.” Pick them when 
they are firm and 2”-4” across 

 
 

Carrots 
 
Carrot is a hardy, cool-season biennial that is grown for the thickened root it produces in its first 
growing season. Although carrots can endure summer heat in many areas, they grow best when 
planted in early spring. Midsummer plantings that mature quickly in cool fall weather produce 
tender, sweet "baby" carrots that are much prized. Carrots are eaten both raw and cooked and 
they can be stored for winter use. They are rich in carotene (the source of vitamin A) and high 
in fiber and sugar content. 
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Carrots are usually planted with other frost tolerant vegetables as soon as the soil mellows in 
the spring. They may be planted earlier in gardens with sandy soil. The soil should be plowed 
and prepared to a depth of 8 to 9 inches to allow full development of the carrot roots and the 
seedbed should be worked uniformly to break up clumps and clods that prevent penetration of 
the roots. Varieties with extremely long roots (Imperator and Tendersweet) usually are 
recommended only for home gardens with deep, sandy soil. Excess organic debris worked into 
the soil just before planting also may affect root penetration, causing forked and twisted roots. 
 
Planting Information 

 Plant as soon as soil can be worked in the spring 

 Direct seed into the ground about ¼”- ½” deep (no more than two or three seeds per 
inch) 

 Space rows 8”-10” apart 

 A single radish seed planted every 6 to 12 inches can mark the row. Germination 
requires as long as two weeks and the seedlings may not emerge uniformly 

 Carrot germinate best in warm, moist soil 
 
Thinning 

 Carrots need to be thinned once the seedlings are about 1-2” high 

 Pull carrots so that the remaining individual plants are 1-2” apart 

 May need to thin carrots again throughout season as they grow—use best judgment as 
to how close together carrots are growing 

 
 

Harvesting 

 You will need a garden fork to get these suckers out of the ground!   
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 To be sure when carrots are ready (about 2-2 ½ months after seeding into ground), you 
can always check their size by digging a bit around the stem of the plant until you can 
see the actual root part and get a good idea of the size by the diameter of the top of the 
root.  You can harvest carrots as baby carrots—as small as you want them—or to get a 
more traditional-sized carrot, you’d want to see about 1” in diameter of the carrot 
sticking out. 

 To harvest—stick garden fork in the ground several inches from where the carrots are—
this way when you lift up with the fork you won’t jab the carrots and break them or 
leave large scratches in them.  Lift the fork just enough to loosen the soil around the 
carrots, but again, be very careful not to lift up on the fork so much that you are 
stabbing carrots.   

 Go down the line of carrots for as much as you would like to harvest loosening soil on 
both sides of the carrots.   

 Once soil is nice and loose, you may go through and pull the carrots from the ground. 

 Try to pull them by the root itself—not by the very top of the stem and leaves, 
especially—so that you don’t end up only pulling the stem out of the ground without 
the part we actually want to eat!  If you feel the soil is particularly loose, though, it is 
probably safe to pull by the stems, just go slowly and gently. 

 Rinse carrots off—this will take some scrubbing to get them clean 
 
 
 

Kale 
 

Kale is a member of the Brassicaceae family, as is broccoli and cabbage.  Its leaves are typically 
green or purple in color, and the central leaves do not form a head as with cabbage.  Kale is 
actually considered to be closer to wild cabbage than most domesticated forms of cabbage.   
 
Kale is extremely high in Vitamins A, C and K, and has a variety of other minerals including 
copper, manganese, calcium, and potassium.  It is also considered highly anti-inflammatory.  
Cooking kale actually brings out the Vitamin A quite a bit but decreases the Vitamin C levels 
slightly.   
 
Planting Information: 

 Kale is highly resistant to both heat and cold, so it can be planted any time from early 
spring, right up to eight weeks before frost.   

 Seed indoors (See Seeding/Planting Calendar), or you may direct seed into the ground 
about 4 weeks before all danger of frost has passed 

 Starting indoors: Plant seed about ½” deep, 2-3 seeds per pot 

 Planting outside: Plant seeds about ½” deep; gently scatter into hole/trench; if you can, 
try to space 1 seed every few inches—may need to thin to keep plants 10” apart  if 
direct seeded outdoors…see below 

 

---
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Thinning  

 Thin when plants are about 2” tall to make each individual plant about 10” apart 
 
Harvesting 

 Kale matures in about 55-70 days from planting 

 Harvest kale leaf by leaf off the main plant, taking from the outside leaves to allow the 
smaller inner leaves to mature. 

 You may harvest using a knife and cutting at the base of the leaf, or you may simply 
twist and pull the leaf off 

 *Cut just a few leaves (as opposed to all of them) off of each plant; doing so will extend 
the harvest  

 Tender, young leaves can be harvested for salad, while older, larger leaves are great for 
cooking 

 Harvesting can actually continue up until the first frost of the fall/winter.  Harvest all 
remaining leaves immediately following the first frost.  Frost actually enhances the 
flavor of the kale, as it converts carbohydrates to sugar giving them a delicate sweet 
flavor. 
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Lettuce 

 
Lettuce is a fairly hardy, cool-weather vegetable that thrives when the average daily 
temperature is between 60 and 70°F. It should be planted in early spring or late summer. At 
high temperatures, growth is stunted, the leaves may be bitter and the seedstalk forms and 
elongates rapidly. Some types and varieties of lettuce withstand heat better than others. 
 
There are five distinct types of lettuce: Leaf (also called loose-leaf lettuce), Cos or romaine, 
crisphead, butterhead and stem (also called asparagus lettuce). 
 
Leaf lettuce, the most widely adapted type, produces crisp leaves loosely arranged on the stalk. 
Nearly every garden has at least a short row of leaf lettuce, making it the most widely planted 
salad vegetable.  
 
Cos or romaine forms an upright, elongated head and is an excellent addition to salads and 
sandwiches.  
 
Crisphead varieties, the iceberg types common at supermarkets all over the country, are 
adapted to northern conditions and require the most care. In areas without long, cool seasons, 
they generally are grown from transplants, started early and moved to the garden as soon as 
the soil can be worked. They are extremely sensitive to heat and must mature before the first 
hot spell of summer to achieve high-quality heads. If an unseasonably early heat wave hits 
before they have matured, they almost certainly fail. In many locations, crisphead lettuce plants 
started in late summer to mature in the cooler weather of fall have a much better chance of 
success. 
 
The butterhead varieties are generally small, loose-heading types that have tender, soft leaves 
with a delicate sweet flavor.  
 
Stem lettuce forms an enlarged seedstalk that is used mainly in stewed, creamed and Chinese 
dishes. 
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Planting Information 

 Very frost tolerant—actually tastes best when it has a frost, as the frost induces sugars  
in the leaves that make them more tender and edible 

 Stay away from planting lettuce in the summer, as you could end up with very bitter and 
tough leaves.  Additionally, heat causes it to go to seed quickly 

 Head lettuce should be planted by marking holes in the soil and planting about a foot 
apart to ensure you get a nice, fluffy plant 

 Otherwise, plant lettuce about 4 seeds per inch, rather densely, and rows about 6” apart 
 
Harvesting 

 For leaf lettuce, cut at the bottom of the plant, but not too far down—if you leave some 
space, there will be re-growth after a week or two, and you can have a second, even 
third, harvest 

 Get into cold water as soon as possible, then put into a bag and into the fridge 

 Will last up to around a week if harvested and stored properly 
 
 

Peas 
 

Planting Information 

 Plant as soon as soil can be worked in spring 

 “How to Grow Peas” Video: http://www.5min.com/Video/How-to-Plant-Peas-17623136 

 Soak peas in water for 8-12 hours before planting (optional—check specific pea variety 
for more detail) 

 Plant peas about 1”-2” deep and a couple inches apart–can make rows with fingers! 
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Trellising 

 Peas are a good example of a plant that uses tendrils to climb. Tendrils are skinny, wiry 
structures along the plant's stem that actually reach around in the air until they come 
into contact with something they can grab. Once contact is made, the tendril curls, 
forming a coil that allows the plant to adjust the degree of tension or pull on the 
support.   

 Like a rock climber scaling the face of a mountain, plants that have tendrils need 
handholds in the form of horizontal supports. Netting works well for plants with 
tendrils, as long as the mesh is more than 2" square. I once tried growing sweet peas on 
some bird netting that we had lying around and the peas refused to take hold.  
(http://www.gardeners.com/Trellis-Tips/trellislp,default,pg.html) 
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Harvesting 

 Ready to harvest roughly 50-55 days after planting 

 Peas should be picked as soon as the pods are filled, but before they become really 
hard.   

 Edible-podded peas (such as snow peas) should be picked just as the peas become 
visible, forming little bumps on the pod 

Growing Tips 

 Peas will not flower when daytime temperatures exceed 90 degrees.  Plant them early in 
the season for best production. 

 
 

Peppers 
 

Pepper is a tender, warm-season vegetable. Pepper plants require somewhat higher 
temperatures, grow more slowly and are smaller than most tomato plants. Brightly colored, 
sweet bell pepper varieties have recently burst onto the scene. A vast range of other garden 
peppers (pimiento, tabasco, cayenne, chili and paprika) may be grown for food, spices or as 
ornamentals. 
 
The sweet varieties of peppers, especially the bells, traditionally have been by far the most 
popular in the United States. They are eaten green or ripe and are used for salads, stuffing, 
soup, stews, relishes and pickling. New developments in color and form have done nothing to 
dull the popularity of sweet peppers. Hot pepper varieties have also enjoyed a rebirth of 
popularity recently, mainly due to various ethnic cuisines that use their unique flavors and heat 
creatively. 
 
Planting Information 

 Peppers are best started from seeds indoors in late winter and then transplanted into 
the garden after the soil and air have warmed in the spring. The plants cannot tolerate 
frost and do not grow well in cold, wet soil. When night temperatures are below 50° to 
55°F, the plants grow slowly, the leaves may turn yellow and the flowers drop off. 
Raised beds, black plastic mulch and floating row covers may be used to advantage with 
peppers to warm and drain the soil and enhance the microenvironment of the young 
pepper plants in spring, when cool weather may persist. 

 Set transplants 18 to 24 inches apart in the row, or 14 to 18 inches apart in all directions 
in beds.  

 Peppers thrive in a well-drained, fertile soil that is well supplied with moisture. 
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Harvesting 

 Fruits may be harvested at any size desired. Green bell varieties, however, are usually 
picked when they are fully grown and mature—3-4” long, firm and green. When the 
fruits are mature, they break easily from the plant. 

 
Growing Tips 

 People who use tobacco should wash their hands with soap and water before handling 
pepper plants to prevent spread of tobacco mosaic disease.  

 
 

Radishes 
 
Planting Information 

 Gently scatter seeds into hole/trench (which can be drawn with a trowel) about ½” deep 
and about 1”-2” apart—or 3 per inch for thinning!  

 Rows should be about 6” apart or less 

 Can also interplant with carrots, which germinate much more slowly, to conserve space.  
Radishes will be ready to harvest before carrots even need much space to grow. 

 http://www.5min.com/Video/How-to-Plant-Root-Crops-and-Salad-Greens-193994645 

 http://www.youtube.com/watch?v=zZefTlIL0Yc&feature=related 
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Thinning 

 Will likely need to thin radishes once they are 2” tall to be about 2” apart. 
Harvesting 

 Harvest when root is about 1” in diameter, no more than 2” in diameter 

 Gently pull from the soil by their leaves 
 
 

Tomatoes 
 

Tomatoes are a vegetable whose fruit part of the plant is what is eaten.  The tomato originated 
in South America, but following the Spanish colonization of the Americas, it was spread all 
around the world to be found today in as cold of climates as northern Wisconsin, where it can 
be grown in greenhouses or started from seed indoors before transplanting outside. 
 
The tomato belongs to the nightshade family, Solanaceae, along with potatoes, eggplants and 
peppers.  The plants typically grow 3’-10’ tall and have a weak stem that will sprawl over the 
ground unless staked or supported, which is commonly done in cultivation in gardens and 
farms.  In its natural habitat, the tomato is a perennial, though it’s typically grown as an annual 
for human consumption.  
 
There are over 7500 tomato varieties grown throughout the world for various purposes.  
Varieties are divided into several categories, typically based on shape and size: slicing, 
beefsteak, oxheart, plum, pear, cherry, grape, campari. 
 
Tomatoes can take anywhere from 50 days (for the earliest varieties) to 90 days or more (more 
common) to produce fruit.   
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Planting Information: 

 Seed indoors six weeks before the last expected frost.  When transplanting, remove a 
shovelful of soil for each transplant.  Add compost or well-rotted manure and 1 
tablespoon of bone meal, all well mixed with soil.  Cover up part of the stems, up to the 
first leaves, with soil.   

 
Thinning 

 If more than one tomato plant grows in a pot, you may need to thin and transplant the 
plants.  This is different from thinning things such as radishes and carrots, because you 
want to save the plants that you remove from the pot. 

 To thin tomato plants indoors, get bigger pots to transplant the plants into.   

 Thin when plants are 4 or so inches high, when they seem strong enough to be able to 
move. 

 Take one pot/section at a time that has more than one plant in it, and very gently, 
separate plants from one another—being especially careful with their root systems.  The 
best way to do this is to gently shake the soil off as you gently pull the plants apart from 
one another. 

 Take the extra plants you have separated and put them in separate, larger pots.  Fill with 
soil and be careful to not harm roots.   

 Straighten tomato plants as you replant them, so the stem is as straight upward as it can 
be 
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 *This is a good time to go ahead and put all the tomato plants into larger pots, as they 
will likely need more space before they can go outside in another month or so 
depending on the weather.   

 Be sure to water plants after thinning/transplanting 
 

 
 
Hardening Off Plants 

 Before transplanting tomatoes outside, the plants need to be “hardened off.”  This is a 
process that gradually accustoms the plant to the cooler outdoor temperatures so we 
are not just planting it outside abruptly.   

 1-2 weeks before transplanting tomatoes outside (which would be 1-2 weeks before all 
danger of frost has passed), begin to bring them outside in a shady spot out of direct 
sunlight during the day (bring them in at night) for about 3-4 hours 

 Protect seedlings from cool weather (below 50-55 degrees), strong sun, wind or rain 

 Gradually increase time spent outside by about 1-2 hours each day 

 Gradually reduce frequency of watering, but do not allow plants to wilt 

 After a few days of doing this, you may begin to move plants from a shady area into 
sunlight in the morning, and then move back into the shade in the afternoon 

 After about a week of this, plants should be able to handle more full sun and may stay 
outside at night 

 Keep a close eye on plants the longer you leave them outside during this process 

 After 1-2 weeks of this process, they should be ready to transplant 
 
Transplanting Outside 

 Transplant tomato plants outside after all danger of frost has passed, and after you have 
completed the hardening off process. 

 Choose an overcast day for transplanting, or you may transplant in the evening when 
the sun has fallen close to the horizon 

 Do not transplant on a hot and sunny day, unless you are waiting until the sun goes 
down 
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 Be sure to water very well after transplanting outside 

 Check new transplants a few times a day to be sure they are not drying out and 
wilting—they need plenty of water to establish their root systems! 

 
Trellising/Poling 

 Tomatoes, like peas, need something to lean on as they grow taller. 

 Use wire fencing—similar to or the same as what we are using to contain the compost in 
the garden.  The fencing should be  

 
Harvesting 

 Tomatoes begin to ripen from the bottom up, so keep an eye on changes in color and 
firmness on the bottom 

 Harvest most kinds of tomatoes when their color is even and glossy and the texture 
somewhere between soft and firm 

 Store ripe tomatoes at room temperature for best flavor.  At 40 degrees, a tomato’s 
flavor is destroyed in just a couple days 

 When the first hard frost threatens, pick all remaining fruits 

 Put unripe tomatoes in a cool, dark place until they ripen.  Check them frequently for 
holes, cracks or tiny specs of rot and remove any damaged tomatoes immediately—as 
they will quickly transmit moisture and rot to healthy fruits 

 
Growing Tips 

 To protect the fruit from light frosts, cover with row cover, especially at night when 
temperatures drop—here in Northern climates, it is likely that we will need to use row 
cover most nights, as tomatoes cannot withstand temperatures below 50-55 degrees



71 
 

 
Conserve School is in Zone 4: Last frost date=May 15 on average 

USDA Plant Hardiness Zone Map 
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                          Conserve School Seed-Starting Plan   
 

       
Conserve School is in Zone 4, whose last frost date is technically May 15, but entered this a 

bit later to add a buffer 

Enter spring frost-free date (include 
year): 5/25/11     

              
  

Number 
of weeks 
to start 
seeds 
before 

setting-
out date 

When to start 
inside 

Safe time to set out 
plants (relative to frost-

free date) 

Setting-out date 

Crop 

From To From To 

Artichoke 8 

30-
Mar   on frost-free date 25-May   

Basil 6 20-Apr   1 week after 1-Jun   

Beets* 4 to 6 

30-
Mar 13-Apr 2 weeks before 11-May   

Broccoli 4 to 6 

30-
Mar 13-Apr 2 weeks before 11-May   

Cabbage 4 to 6 

16-
Mar 30-Mar 4 weeks before 27-Apr   

Cauliflower 4 to 6 

30-
Mar 13-Apr 2 weeks before 11-May   

Celery & 
celeriac 

10 to 
12 9-Mar 23-Mar 1 week after 1-Jun   

Collards 4 to 6 

16-
Mar 30-Mar 4 weeks before 27-Apr   

Corn 
salad/mache 4 to 6 2-Mar 6-Apr 

3 to 6 weeks 
before 13-Apr 4-May 

Corn* 2 to 4 27-Apr 25-May 0 to 2 weeks after 25-May 8-Jun 

Cucumber 3 to 4 4-May 18-May 1 to 2 weeks after 1-Jun 8-Jun 

Eggplant 8 to 10 

30-
Mar 20-Apr 2 to 3 weeks after 8-Jun 15-Jun 

Kale 4 to 6 

16-
Mar 30-Mar 4 weeks before 27-Apr   

Kohlrabi* 4 to 6 

16-
Mar 30-Mar 4 weeks before 27-Apr   

Leeks 8 to 10 2-Mar 16-Mar 2 weeks before 11-May   

Lettuce 4 to 5 

23-
Mar 6-Apr 

3 to 4 weeks 
before 27-Apr 4-May 

Melons 3 to 4 

11-
May 18-May 2 weeks after 8-Jun   

Mustard* 4 to 6 

16-
Mar 30-Mar 4 weeks before 27-Apr   

I 
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Okra* 4 to 6 27-Apr 25-May 2 to 4 weeks after 8-Jun 22-Jun 

Onions 8 to 10 

16-
Feb 2-Mar 4 weeks before 27-Apr   

Parsley 9 to 10 

23-
Feb 9-Mar 

2 to 3 weeks 
before 4-May 11-May 

Peas* 3 to 4 2-Mar 23-Mar 
6 to 8 weeks 
before 30-Mar 13-Apr 

Peppers 8 13-Apr   2 weeks after 8-Jun   

Pumpkins 3 to 4 

11-
May 18-May 2 weeks after 8-Jun   

Spinach 4 to 6 2-Mar 6-Apr 
3 to 6 weeks 
before 13-Apr 4-May 

Squash 3 to 4 

11-
May 18-May 2 weeks after 8-Jun   

Swiss chard 4 to 6 

30-
Mar 13-Apr 2 weeks before 11-May   

Tomatoes 6 to 8 6-Apr 27-Apr 1 to 2 weeks after 1-Jun 8-Jun 

Watermelon 3 to 4 

11-
May 18-May 2 weeks after 8-Jun   

* Usually direct-sown, but may be started indoors 
   Note: Dates are the same from year to year, but this table requires a year for computation 

simplicity  
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Appendix B 
 

Beneficial Garden Insects Handout 
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Beneficial Garden Insects 
 

Lady Beetle 
 
Lady beetles, often called Ladybugs or coccinellids, are the most commonly known of all 
beneficial insects. In Europe these beetles are called "ladybirds." Both adults and larvae feed on 
many different soft-bodied insects with aphids being their main food source.  
 
Identification 
Adult lady beetles are domed shaped, oval or convex, often shiny with short legs and antennae. 
Wing covers are dark, reddish-orange to pale yellow, with or without black spots or irregular 
marks. Some are solid black or black with a red spot. The head is concealed from above. They 
have three distinct tarsi (feet), and range from 1/16 to 3/8 inch long. Larvae are elongate, 
somewhat flattened, and covered with minute tubercles or spines. Most larvae have large, 
sickle-shaped mandibles (jaws) and resemble tiny, six-legged alligators blue-black with orange 
spots. Tiny, yellow, oval eggs are laid upright in clusters of 10 to 50 on undersides of leaves.  
 
 
 
 
 
 
 
 
 
Life Cycle and Habits 
The length of the life cycle varies depending upon temperature, humidity, and food supply. 
Usually the life cycle from egg to adult requires about three to four weeks, or up to six weeks 
during cooler spring months. In the spring, overwintering adults find food, then lay from fifty to 
three hundred eggs in her lifetime (tiny, light -yellow eggs are deposited in clusters of 10 to 50 
each) in aphid colonies. Eggs hatch in three to five days, and larvae feed on aphids or other 
insects for two to three weeks, then pupate. Adults emerge in seven to ten days. There may be 
five to six generations per year. In the autumn, adults hibernate, sometimes in large numbers, 
in plant refuse and crevices.  
 
Amount of Food Consumed 
Lady beetles, both adults and larvae, are known primarily as predators of aphids (plant lice), but 
they prey also on many other pests such as soft-scale insects, mealybugs, spider mites and eggs 
of the Colorado Potato Beetle and European Corn Borer. A few feed on plant and pollen 
mildews. One larva will eat about 400 medium-size aphids during its development to the pupal 
stage. An adult will eat about 300 medium-size aphids before it lays eggs. About three to ten 
aphids are eaten for each egg the beetle lays. More than 5,000 aphids may be eaten by a single 
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adult in its lifetime. The lady beetle's huge appetite and reproductive capacity often allow it to 
rapidly clean out its prey.  
 
How to Attract Native Beetles 
Grow pollen and vector flowers (angelica, dill); grow grains and allow weeds (dandelion, wild 
carrot, yarrow). Wheast is a combination of whey and yeast that can be sprayed on plants to 
attract lady beetles (wheast is an artificial diet). Protect egg clusters, larvae, and pupae on 
plants. To conserve lady beetles, use only selective pesticides. 
 
 

Praying Mantis 
 
The "Praying Mantis" is truly a most remarkable creature with a striking appearance and 
curious habits! They do not bite humans, damage household furnishings, nor spread disease. 
However, when handled, their spiny-like forelegs can be readily felt as a "sharp pinch." Mantids 
are most commonly seen in late September and early October either resting on a plant or 
"fluttering" through the air, sometimes mistaken for a hummingbird. Some appear to resemble 
leaves or flowers in shape and color.  
 
The common name comes from the manner in which they hold up the forepart of the body, 
with its enormous front legs, as though in an attitude of prayer. They might also be called 
"preying mantes" for they are carnivorous, eating other insects. The body is elongate with the 
front legs modified into prominent grasping organs that catch and hold prey. The wings are well 
developed, but mantids commonly remain quiet in one place until another insect comes into 
reach. However, they sometimes cautiously stalk their prey.  
 
Identification 
Both native and introduced species are quite large, some over 3 to 4 inches long. The body is 
tannish-brown with the longitudinal forewing's outer margins edged in a pea green color. The 
forelegs are modified to close like a knife blade back against its handle (pocket knife-like). Prey 
are held securely between these serrated, spiny forelegs.  
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Life Cycle and Habits 
One generation develops each season. In the autumn, females lay eggs in a large mass or 
cluster (an inch or so long), in a frothy, gummy substance glued to tree twigs, plant stems and 
other objects. Overwintering occurs in the egg stage in this case. Tiny nymphs emerge from the 
egg mass in the spring or early summer.  
 
Rearing Mantids 
The space involved and the time required in rearing food material are the most difficult aspects 
of mantid rearing. Mantids are among the more difficult of insects to rear. They are 
carnivorous, feeding in nature on smaller insects and other small animals. Rearing mantids 
requires rearing of other insects - such as vinegar flies or aphids - as food material (in large 
quantities)!  
 
Small developing nymphs tend to become cannibalistic and require separation or isolation in 
the later stages. Adults will mate readily in captivity.  
 
After mantids have completed their early stages, they may be fed insects larger than aphids and 
vinegar flies such as mosquitoes, flies, and roaches. Mature Chinese mantids readily attack, kill, 
and devour large crickets and grasshoppers. Some people like to watch the capture of this prey. 
Others like to collect adult mantids (especially females full of eggs), then place them in a large 
glass container (empty fish aquarium) and watch egg masses being glued to an inserted tree 
branch. After egg laying, mantid death usually occurs a few weeks later.  
 
Egg masses, collected in September or October and brought into the warm classroom, have 
been known to hatch in early December of the same year. Then, large numbers of very tiny 
mantids will suddenly appear and, if not furnished fresh, live food, they will eat each other until 
only one or a few mantids are left. In the laboratory, the egg mass may be refrigerated for a few 
weeks, and then incubated at room temperature. Often, no refrigeration appears necessary.  
 
Pest Control 
While the praying mantis plays a very important part in nature's insect control plan, one should 
not expect to achieve total pest control with the use of praying mantids alone. Nevertheless, 
the mantid is the only predator which feeds at night on moths (most moths are active only after 
darkness) and the only predator fast enough to catch mosquitoes and flies. Since mantids are 
quite large and more visible than most beneficial insects, they are "fun" to watch, and children 
are fascinated to see a Praying Mantis grasp its prey.  
 
 

Earthworm 
 
The earthworm is likely the most infamous beneficial insect of the garden. 
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Like arthropods, all earthworms are major shredders and decomposers of chunky organic 
matter. Earthworms eat bacteria and fungi growing on the organic matter and thus release 
nutrients stored in their biomass. Interestingly, even though earthworms eat fungi and bacteria, 
their poop (castings) contains even more of them, particularly beneficial fungi. Also, any 
pathogenic organisms that go through a worm's gut are neutralized.  
 

 
 
Earthworms dramatically change soil structure as they burrow and poop. They can turn over 
the top 6 inches of soil in 10 to 15 years! As the soil becomes healthier and earthworm 
populations increase, they pull more and more organic matter into their burrows, helping to 
mix it into the soil. This mixing action improves soil structure, aggregation, and water 
infiltration.  
 
Earthworms have few enemies—man and birds make up the list. Since birds do such good work 
for us in terms of above-ground pest control, we can't deny them a few worms. Man regularly 
reduces worm populations through tilling and the application of chemical fertilizers and 
pesticides. Fortunately, we organic gardeners do none of the latter and little of the former so 
our worms are comfy and happy.  
A square yard of highly organic soil will contain more than 300 worms. 
 
 
 
 
 
 
 
 
 
 
 

Resources: 
http://www.organicrosecare.org/articles/soils_arthropods.php 

http://ohioline.osu.edu/lines/pests.html 
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Common Garden Pests 
 
Aphid 
 

Common and stubborn, aphids are a sucking-type pest, considered the lice of the plant 
kingdom.  They are small, and their color varies from green to gray to red.  They go through ha 
cycle from wingless to winged insect and back again, spawning many generations, each with 
different eating habits.  Different generations of aphids feed on different plants.   
 

 
 

Damage 
If you notice curled leaves on your plants, look for aphids.  Additionally, if you see ants moving 
up and down a tree or plant, you know colonies of aphids are to be found.  Aphids excrete 
honeydew, which is nectar to ants.  Ants actually farm aphids to support their vice. 
 
Fortunately, aphids tend to shy away from strong, healthy plants.  Soil rich in organic matter 
also works as a deterrent.  They prefer to feed on weak plants or plants that do not get enough 
water. 
 
Organic Pest Management 
Aphids can be effectively combated with a spray over plants of water that will actually knock 
them onto the ground where they’ll get stuck in the mud.  Ladybugs also prey upon aphids and 
eat many times their weight in the pests.  In the evening, release a few ladybugs at a time at the 
bottom of the plants and they will eat their weigh up the plants.  Insecticidal also effectively 
control aphids. 
 

 
Cabbage Worm 
 
Caterpillar Pests on Cabbage and Related Crops 
There are three common species of caterpillars that damage cabbage and related crops. These 
are imported cabbageworm, cabbage looper, and diamondback moth. 
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There are several other caterpillars that are occasionally found damaging cabbage and related 
crops. These include the beet armyworm, variegated cutworm, zebra caterpillar, cross-striped 
cabbageworm, purple-backed cabbageworm, and saltmarsh caterpillar. 
 
Damage 
Plants are harmed by caterpillars’ leaf chewing.  Older larvae of all three common species chew 
holes through the leaves or graze the surface, leaving tissue-like windows in leaves. Very small 
diamondback larvae mine inside the leaf. Much of the feeding is on the older leaves, which can 
be tolerated at moderate levels when these leaves will not be harvested. The most serious 
damage occurs when larvae feed directly on the harvestable part of the plant. 
 
Host Plants 
Head or stem crops: cabbage, broccoli, cauliflower, Brussels sprouts, kohlrabi 
 
Leafy greens: collards, kale, mustard greens, turnip greens 
 
Root crops: radish, turnip, rutabaga 
 
Identification  
The imported cabbageworm larva (seen below) is green and slightly fuzzy with a pale yellow 
stripe down its back. When prodded at the head end, it remains in place but sluggishly moves 
its head to one side. It is about 1” long when fully grown.  The cabbage looper larva is smooth 
and green with several thin, white stripes down its back. When it crawls, it arches its body in a 
loop. It is about 1.5” long when fully grown. It is usually more common in late summer than in 
early summer.   
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Life Cycle 
The larva of the diamondback moth is smooth, green without stripes, and tapered at both ends. 
When prodded, it wiggles its whole body vigorously and often drops from the plant. It is only ½” 
long when fully grown. 
 
All three species go through the typical complex life cycle of egg, larva (caterpillar), pupa, and 
adult. 
 
Natural Enemies 
Imported cabbageworm larvae are commonly parasitized by a wasp, Cotesia (Apanteles) 
glomerata, which is recognized by a clump of small yellow cocoons that form around the 
caterpillar as it is near death.  New parasitoid wasp adults emerge from these cocoons. 
Cabbage looper pupae are commonly parasitized by another wasp, Copidosoma floridanum. 
Larvae of the diamondback moth are commonly parasitized by a wasp, Diadegma insularis. 
Larvae will already have caused some damage before these parasitoids kill them, but 
parasitoids are useful because they break the life cycle by reducing the number of caterpillars 
changing to the adult stage. Wasps of the Trichogramma group are egg parasitoids that kill 
these pests before they hatch and begin feeding. 
 
Generalist predators that feed on cabbageworms as well as other pests are lady beetles, 
lacewings, spined soldier bug, hover fly larvae, spiders, yellowjackets, paper wasps, and ground 
beetles. Virus diseases can infect and decimate imported cabbageworm and cabbage looper 
populations. 
 
Organic Pest Management 
Destroy crop debris after harvest so that any larvae or pupae remaining on the plants are 
destroyed. 
 
Remove weeds in the mustard family (wild mustard, wild radish, shepherd’s purse, 
pepperweed) from the area because these can serve as safe refuges for these pests. 
 
Lightweight row covers placed over the crop can prevent moths from laying eggs on plants. 
In small gardens, the worms can be hand-picked from plants at least once per week. 
 
 

Flea Beetle 
 

Identification 
These tiny brown or black insects jump away when you touch an infested plant.  You can easily 
identify them by their eating habits: they leave behind a shotgun pattern of little holes in the 
leaves.  The holes weaken the plant but rarely kill it. 
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Damage and Organic Pest Management 
Flea beetles prefer radish and turnip greens, as well as tomato, eggplant and potato plants.  
Repeated cultivation helps curb the population.  You can also use rotenone or pyrethrum for 
effective control.  When pollination of plants is not necessary, you can prevent infestations by 
covering your crop with a light row cover.  Tomatoes, eggplants and potatoes fit into this 
category. 
 
Additionally, good sanitation at the end of the growing season is important.  Do not leave 
debris around since the flea beetles will use this as a breeding ground. 
 

 
 
 

Root Maggot 
 
Identification 
The cabbage root maggot is a common pest that attacks the roots of many vegetable crops. In 
its adult stage, this maggot is a gray fly, similar in appearance to the housefly. It's less than 1/3” 
long and white in color. Other types of root maggots include the onion maggot. Both maggots 
are common in the northern United States. 
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Damage 

The cabbage family is especially susceptible to root maggots; broccoli, Brussels sprouts, 
cabbage, cauliflower and kale are common victims of this pest. 
 
The root maggot hatches at the base of plants and then tunnels into the plant, where it feeds 
and eventually kills the host plant. 
 
Organic Pest Management 
Keeping the garden clean around your cabbage family plants can help deter root maggots. 
Healthy, robust plants are less likely to be attacked.  Additionally, tiny nematodes can help 
control root maggots. 
 
 

Squash Bug 
 
The squash bug is one of the most common and troublesome pests attacking squash and 
pumpkin plants. Both nymphs and adults suck sap from the leaves and stems, apparently at the 
same time injecting a toxic substance into the plant causing a wilting known as Anasa wilt of 
cucurbits. This closely resembles bacterial wilt, a true disease. After wilting, vines and leaves 
turn black and crisp, and become brittle. Small plants are killed entirely, while larger plants 
have several runners affected. Squash bugs are often found in large populations, congregated 
in dense clusters on vines and unripe fruits. Sometimes no fruits are formed.  
 
Identification 
Adult squash bugs are rather large, about 5/8” long and approximately 1/3 as wide. Adults are 
winged, brownish black, sometimes mottled with gray or light brown, flat-backed, and give off a 
disagreeable odor when crushed. Young, called nymphs, are whitish to greenish-gray, with 
black legs. Bugs vary in size from tiny, spider-like individuals when first hatched, to maturing 
nymphs, which are nearly as large as adults. Young nymphs have red legs and antennae with a 
green abdomen. A few hours later, red parts become black. Late instars are of a dark, greenish-
gray color. Eggs are yellowish-brown to brick red laid in groups or clusters.  
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Life Cycle and Habits 
Unmated adult squash bugs overwinter in the shelter of dead leaves, vines, boards or buildings 
and fly to cucurbits when vines start to grow. Following feeding and mating, egg laying soon 
begins. Masses of eggs, each containing about a dozen or more, are usually deposited on the 
undersides of leaves in angles formed by the veins. Egg laying by the overwintering females 
continues until midsummer. Eggs hatch in about 10 days or more, and the nymphs pass through 
5 instars requiring 4-6 weeks to reach adulthood. Only one generation develops each year and 
new adults do not mate until the following spring. Squash bugs are secretive in habit. Both 
adults and nymphs are found clustered near the plant crown, beneath damaged leaves, under 
clods or in any protective groundcover. They all scamper quickly for cover when disturbed. 
Because of the protracted egg-laying period, all life stages occur throughout the summer 
months.  
 
Organic Pest Management 
Early detection of adult squash bugs is very important since they are difficult to kill and can 
cause considerable damage.  
 
If only a few vines are involved, it is best to collect and destroy the bugs and crush their egg 
masses. Some people place pieces of board or shingles on the ground near the plants to 
concentrate the number of individuals in an accessible area. Plant remnants may be buried or 
burned at the end of the year. It is a good idea to select varieties of squash and pumpkin 
resistant to the squash bug. Since there is only one generation per year, damage can be greatly 
reduced by keeping vines covered until blossoming begins. Remove the cover for pollination 
purposes.  
 
 

Striped Cucumber Beetle 
 
Identification 
An adult striped cucumber beetle is oblong, yellowish-green in color, about ¼” long, and 
marked by three slate-black stripes. The head and antennae are dark colored. Wings are 
covered with very small punctures clearly seen under magnification.  
 
Eggs are light yellow or orange colored, and round to oval shaped. Larvae are worm-like and 
about 3/8” long when full grown. Larvae are white with a dark head and have three pairs of legs 
on the thorax. Pupae are whitish-yellow and about ¼” long.  
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Life Cycle and Habits 
Adult beetles overwinter and leave their hibernating quarters in the spring when temperatures 
reach 65 degrees F or more. When cultivated cucurbit plants begin to emerge through the soil 
surface, large numbers of beetles may suddenly appear and feed on the seedlings or crawl into 
soil cracks in reach of sprouting seed. Beetles soon mate and continue feeding throughout the 
season. Eggs are laid 8-25 days after mating. Females deposit 225-800 in small clusters or singly 
into soil cracks at the base of cucurbit plants.  
 
Eggs hatch 5-8 days later, with larvae spending about 15 days feeding on the roots and stems of 
fruit that is in contact widh the soil. The pupal period is 6-7 days. The time from egg to adult for 
the first generation of beetles requires about 1 month and slightly longer for succeeding 
generations.  
 
After cucurbit plants mature and cool autumn weather approaches, beetles migrate to wooded, 
bushy areas, crawling under litter to overwinter. Some may overwinter a mile from the 
hatching site.  
 
Damage 
Striped cucumber beetles often fly from their hibernating sites early in the season, even before 
plants emerge. As soon as the cucumber, squash, pumpkin, melons and related seedlings push 
up through the soil, beetles can eat off the stems and cotyledons, frequently killing them. 
Adults later feed on the leaves, vines and fruits of plants that survive. Sometimes, deep pits are 
gnawed into the rind, making the produce unfit for consumption or market.  
 
Damage is also caused by the larvae feeding on the roots of host plants, which weakens the 
plant and makes it susceptible to other problems. Adults also feed on beans, peas, corn and 
blossoms of other plants.  
 
Most important, these beetles are vectors of a serious cucurbit disease known as bacterial wilt. 
Plants infected with the disease wilt quickly with leaves drying out prior to plant death. The 
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causative bacteria, Erwinia tracheiphilia (E.F. Smith), overwinters in the bodies of hibernating 
beetles. These beetles introduce the bacteria into the plants through the fecal contamination of 
feeding wounds. This is the only natural method of infection known. Beetles also spread squash 
mosaic virus.  
 
Organic Pest Management 
It is important to inspect newly planted cucurbit plants frequently for the presence of any adult 
striped cucumber beetles. Unfortunately, there is no control for the bacterial disease once tile 
infection has been introduced into the plants.  
 
Row covers can provide protection, but during blossoming time, tile covers must be removed 
for several hours each day, to allow pollination. Plant wilt-resistant varieties and use trap crops, 
if appropriate.  
 
Predators and Parasites 
Natural predators include soldier beetles, tachinid flies, braconid wasps and certain nematodes.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Resources: 
http://ohioline.osu.edu/lines/pests.html 
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Common Weeds Found in the Garden 
 

Canada Thistle 
 
Canada thistle is a persistent perennial weed in the northern half of North America. It produces 
new plants from buds on its wandering roots, and by shedding thousands of seeds. Promptly 
remove this or any thistle with rosy pink blossoms from your property. If you cannot dig Canada 
thistle right away, mow the plants often to weaken the roots and reduce reseeding. Digging is 
the best way to kill mature plants. Be careful to remove all broken root pieces from the dug 
site. Between digging sessions, you can weaken plants by spraying them with a clove oil-based 
organic herbicide. 
 
Weed Control Techniques 
 
Reducing reseeding. Most weeds reproduce primarily from seeds, and the seeds of some 
weeds can remain viable when buried in the soil for decades. So it's essential to keep weeds 
from shedding seeds in the garden. Garden weeds that are neglected until they reach seed-
bearing age can be lopped off near the soil line with pruning shears, a stout knife, or a string 
trimmer with a blade attachment. Cutting back perennial weeds again and again not only 
reduces reseeding, it also forces the plants to use up food reserves stored in their roots. In a 
garden that has gone hopelessly weedy, mowing it down promptly, raking out the seed-bearing 
debris, and starting over next year is a big step in the right direction. Mowing regularly helps 
keep weeds under control in lawns. When mowing lawns where seed-bearing weeds are 
present, collect the clippings in a bagger and dispose of them in a shady place. 
 
Digging. Weeds that regrow from persistent roots must be dug. Use a spade or digging fork to 
dig spreading perennials, such as bindweed, Canada thistle, and quackgrass. Start digging a foot 
away from the plant's center to loosen the soil. Then lift the weed from beneath, which reduces 
how many root pieces are likely to break off and regrow. Dandelion, dock, and other weeds 
that grow from persistent taproots can be dug the same way, or you can use a special fork-like 
tool called a dandelion weeder to pry them up. Dig very large taproots that are difficult to pry 
loose. In lawns and other places where digging dandelions is not practical, use a sharp knife to 
slice off the leaves and the top inch or two of taproot at a diagonal angle. Some weeds that are 
easily pulled when the soil is moist must be dug from dry soil.  
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       http://nmshtd.state.nm.us/main.asp?secid=15313                   http://www.gunnison.colostate.edu/agri/weeds/canadathistle.shtml 

 

Chickweed 

There are two species of chickweed, one perennial and one annual. Mouse-ear chickweed is the 
perennial, which forms a dense, prostrate patch in lawns and gardens. Common chickweed, the 
annual, is more delicate in appearance, with leaves that are broad at the base and about half an 
inch long. 

Common chickweed is easier to control. Both types have shallow roots, so they can often be 
removed by hoeing or hand-pulling. New plants can grow from broken pieces of mouse-ear 
rootstock, however, so make sure you remove the entire plant when using either method. 

A healthy lawn can compete against mouse-ear chickweed if the grass is not mowed too short 
or too frequently. Watering the lawn deeply and infrequently will encourage the grass to grow 
deeper roots, which also can help it compete against chickweed. Water once every seven to ten 
days, and apply enough water so that it soaks six to eight inches into the ground. 

If you choose to remove chickweed, do it before the weed has time to go to seed, thereby 
preventing future problems in your garden area. 
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http://www.veggiegardeningtips.com/edible-chickweed/ 

 
 

Crabgrass 

 
Crabgrass tops America's list of lawn complaints. A fast-growing annual that reproduces by 
seeds and by rooting at the lower joints. This weed appears from mid-spring through summer 
when the ground is warm. It grows well under dry, hot conditions. Go after crabgrass as soon as 
it appears in the garden. Dig it out by the roots with a spading fork or cover it with black plastic. 
Don’t let it go to seed. 
 
To prevent crabgrass in the future, attack the problem in two stages.  In the early spring, apply 
corn gluten meal, an organic preemergent herbicide. Spring is when the soil is cold and the 
crabgrass is weakest. (Crabgrass is an annual weed, so it starts from seed every year. The 
preemergent herbicide prevents the seed from germinating--and if the seed can't sprout, it 
can't grow.) Second, re-seed your lawn in the fall. This will allow the new grass time to grow 
strong before the next summer's attack. 
 
The best crabgrass preventer is a healthy, thick lawn, and soil with the proper pH balance (7.0-
7.5). Perennial ryegrass is the best competition for crabgrass. It also provides some insect 
control, as it emits a natural poison that gives some small, damaging bugs the "flu."  
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http://www.almanac.com/image/crabgrass 

 
 

Quackgrass 

 

A creeping, persistent perennial that reproduces by seeds. Its long, jointed, straw-colored 
rhizomes form a heavy mat in soil, from which new shoots may also appear. Try to dig out this 
weed as soon as you see it in your garden. 
 

 
http://www.weeds.slco.org/html/weedInfo/id/quackGrass1.html 

 
 

http://www.almanac.com/image/crabgrass
http://www.almanac.com/image/crabgrass
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http://www.weeds.slco.org/html/weedInfo/id/quackGrass1.html 

 
 

Shepherd's Purse 

 
A flowering winter annual that reproduces by seeds. It likes cool weather and its yellowish-
brown seeds are long-lived in the ground. Try to pull out this weed before it seeds.  Shepherd's 
purse has a basal rosette of lobed leaves and a long flowering stalk. Leaves become more 
deeply lobed as they mature.  
 
Due to extremely long-lived seeds and an affinity for disturbed soil, it is most often a weed of 
new seedings established between mid-August and the end of September. Shepherd's purse 
flowers early in the spring. The white flowers are inconspicuous but the flat, heart-shaped seed 
capsules can persist until removed with a mower. Shepherd's purse will not persist in an 
established dense turf. 

 
http://www.msuturfweeds.net/details/_/shepherd's_purse_36/ 
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Edible Weeds 
 

Lamb’s Quarters 

 
An annual plant that is either introduced or native to an area and varies somewhat in 
appearance.  Can grow from 1’-6’ feet tall, branching occasionally.   
 
Larger, mature species have a bushy appearance.  Stems are stout, angular and vary in color—
ranging from light blue-green to striped with purple and green.  Young stems are covered with a 
fine, soft short hairs, while older stems become more smooth. 
 
The leaves are alternate and up to 5” long and 3” across.  The upper surface of the leaves tend 
to be green and smooth, while the underside tends to be more mealy with tiny white hairs. The 
upper leaves on the plant are typically smaller and narrower than the lower leaves, but similar 
in appearance other than this.   
 
For optimum growth, lamb’s quarters prefer full sunlight, mesic moisture levels and a fertile 
loamy soil.   
Lamb’s quarters can become quite aggressive because of their abundant seed production.  In 
addition, their seeds can remain viable in the soil for 40 years! 
 
Lamb’s Quarters is often dismissed as a useless weed, but it is actually edible and quite 
delicious.  It can be compared to other common edible greens such as kale, collards or spinach.  
It is extremely high in Vitamins A & C, contains a significant amount of calcium, iron and protein 
as well.  It is also considered strongly anti-inflammatory.  Lamb’s quarters leaves and stems can 
be added to salads, or cooked by sautéing or boiling.   
 

 
http://www.veggiegardeningtips.com/surprising-lambs-quarters/ 
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Pigweed 

 
An annual that reproduces by seeds. It is characterized by its fleshly, red taproot. This weed 
appears in late spring or early summer and likes warm weather. Try to pull out this weed before 
it flowers. 
 
To prevent weeds in the future, cover your garden plot with a winter mulch, then till the garden 
shallowly in early spring. When you till you may bring up some pigweed seed so it's best to 
mulch again. Cover the soil with five layers of wet newspaper and cover that with 3-6 inches of 
mulch. 
 
Pigweed can also be eaten! In June, the young leaves of pigweed are abundant and should be 
eaten because of their high nutritional content. Vitamin-wise, these greens are packed like 
carrots and beets and can be delicious in a tossed salad. You can also cook them as you would 
spinach. Native Americans used the black seeds of this plant as a ground meal for baking. 
 

 
http://www.aragriculture.org/horticulture/ornamentals/weed_id/pigweed_smooth_common.htm 

 
 

Purslane 

 

Purslane is a succulent, sprawling plant found in lawns and meadow/field areas.  Its flowers are 
inconspicuous, 1/5” wide, with five yellow petals tucked between the base of the leaf and the 
stem.  Thrives mid-summer through fall.   
 
Purslane has fruit capsules up to ¼” long and filled with tiny round black seeds.  Its leaves are 
paddle-shaped and stalkless, ½”-2” long, alternate or opposite, green in color.  Its stem is 
pinkish-reddish, succulent, branching and creeping, from 4”-10” long.   
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One single plant can produce up to 52,300 seeds and can survive up to 30 years in undisturbed 
soil!  
 
Like lamb’s quarters, purslane is another weed that is often disregarded as just that—a mere 
weed—but it, too is edible and quite tasty.  This “weed” is actually one of the most nutritious 
greens out there.  It contains more beta-carotene than spinach and high levels of magnesium 
and potassium.  It has been used historically as a remedy for arthritis and inflammation typically 
in European cultures.   
 
Its leaves and stems can be eaten raw in salads or steamed, boiled, sautéed and added to 
soups, stews and other vegetable dishes.  
 

 
http://weeds.cropsci.illinois.edu/images/Purslane/pages/Purslane%201.htm 

 
 

Dandelion 

 

Dandelion is a hardy, perennial plant that can grow to a height of nearly 12”.  Dandelions have 
deeply-notched, toothy, spatula-like leaves that are shiny and hairless.  Dandelion stems are 
capped by bright yellow flowers, whose grooved leaves funnel rain into the root.  The flowers 
are sensitive to light, so they open in the morning sun and close in the evening or during cloudy 
weather.  The flower head can change into the familiar white, globular seed head literally 
overnight.  Each seed has a tiny parachute, which enables it to spread far into the wind.   
 
Just like its aforementioned fellow weeds, dandelion is edible and quite nutritious.  Its greens 
are extremely high in Vitamins A and K, moderately high in Vitamin C and also have a fair 
amount of calcium, iron, manganese, magnesium and potassium.  They can be used raw in 
salads, sandwiches and teas, as well as cooked and added to other dishes.  In traditional 
medicine, dandelion roots and leaves have been used to cure liver problems.  Currently, 
dandelion roots are typically used as an appetite stimulant, digestive aid, and for liver and 
gallbladder function. 
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http://glitterglitzer.blogspot.com/2010_05_01_archive.html 

 

Plantain 

 

The common plantain is an evergreen perennial that spreads by seed often clinging to feet.  It 
was initially taken to the New World for herbal use and became known by Native Americans as 
“White Man’s Footsteps,” as it seemed to follow the new inhabitants wherever they settled.  
 
Plantain’s dark green leaves are 4”-10” long, smooth, thick, strong and fibrous.  They have 3-7 
or more ribbed veins 
 
The flowers of the plantain are tiny and grow from its cylindrical upright stalks in summer and 
are pollinated by wind.  The plant itself can grow up to 15 cm, but usually remains quite squat.   
 
Plantains are quite easy to cultivate and can succeed in generally any soil, though it prefers to 
be in the sun.   
 
Plantains are both edible and medicinal.  Its leaves can be eaten raw in salad or cooked as a pot 
herb.  They are very rich in Vitamin B1 and riboflavin.  Its leaves contain tannins and astringent 
chemicals, which, when crushed make useful styptics for cuts.  Lotions can also be made from 
its leaves to sooth itchy, chapped skin, insect bites and sore eyes.  Its medicinal properties 
include an ability to ease inflamed mucous membranes during bouts of cough or bronchitis.   
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Wooly Mullein 

 
This biennial is an invasive species in Wisconsin.  Prefers full sun and well-drained soil, though it 
will typically adapt to most soil types and is very drought resistant.   
 
First-year mulleins are low-growing rosettes, bluish gray-green in color.   Its soft, felt-like leaves 
range from 4”-12” in length and are 1”-5” wide.   
 
Mature flowering plants grow the second year, growing a tall—5’-10’—single flower stalk with 
five-petal yellow flowers blooming a few at a time from June-August.  Leaves alternate along 
the flowering stalks and are much larger at the base of the plant. 
 
The flowers are fragrant and taste sweet, the leaves are not fragrant and taste slightly bitter. 
However, the fresh or dried leaves do make a pleasant, soothing, mucilaginous tea (assuming 
you strain all the little hairs out). This tea can be consumed as a regular beverage, and it's good 
for you, providing vitamins B2, B5, B12, and D, choline, hesperidin, para amino benzoic acid, 
magnesium, and sulfur, but mullein tea is primarily valued as an effective treatment for coughs 
and lung disorders.  
   
Medicinally, it is expectorant, anti-inflammatory, antibiotic, astringent, and demulcent (which 
means soothing). It is especially soothing (and is a good tonic for) the lungs, mucous 
membranes, and glands. An alternative method, used in American Indian medicine and 
elsewhere, is to dry the leaves and smoke them, either alone or blended with other herbs (such 
as coltsfoot or jimsonweed), to treat asthma, bronchitis or other lung problems.  
 
Mullein threatens natural meadows and forest openings, where it adapts easily to a wide 
variety of conditions.  It is a prolific seeder whose seeds last quite a long time in the soil.   
 

 
Photo taken by Rachel Maxwell 
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Yarrow 

 

Yarrow is a perennial herb which we can see very often in roadsides and meadows in Europe 
and North America. It is believed that the plant is known for more than three millenia. In old 
times this herb was used for decorating gardens and houses, and it also played a role as an 
important ingredient for various herbal remedies. It is possible to use flowers, leaves, stems 
and roots of yarrow for various herbal preparations and homemade remedies. 
 

 
http://betterlivingwithherbs.com/yarrow-the-inspiration-for-i-ching/ 

 

Health benefits of yarrow are numerous as this plant is very rich in antioxidants. Therapeutic 
properties include anti-inflammatory, antimicrobial, soothing, anti-spasmodic, regulating, 
astringent, diaphoretic, carminative, hemostatic and many other actions of yarrow extracts. 
Centuries ago yarrow was a very common herb used to treat all possible wounds and sores, 
reduce swellings and inflammation, heal skin ulcers, burns, cuts, insect stings and almost all 
possible skin problems. 
 
Other health benefits of yarrow embrace its properties to treat various symptoms of colds and 
the flu, including sore throat, whooping cough, chest pains, fever, as well as the symptoms of 
asthma. Anti-inflammatory properties of this herb can be used to relieve arthritis pains and 
sore muscle, reducing pains in joints and low back. Also, herbal remedies with yarrow are 
recommended to young women who have regular menstrual pains and cramps. 
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http://www.wildcrafting.com/photos3.htm 

 

Yarrow health benefits include excellent power of this herb to ease contractions of nerves and 
muscles, this way treating chronic headaches and migraines. Yarrow tea is a great solution for 
everyone who has chronic digestion problems like heartburn, bloating, indigestion and others. 
This herbal remedy can be used to treat urinary infections, hemorrhoids, diarrhea, problems 
with gall bladder function and so on. Finally, yarrow is a great natural solution to strengthen 
teeth and gums. Do not forget to consult your doctor or a health care specialist before taking 
yarrow as this herbal remedy can cause skin irritation, headaches and other side effects. 
 
In cooking, finely-chopped leaves added to a salad or sandwiches add a pleasantly sharp taste. 

 
Finally, in the garden, yarrow is said to increase the health of nearby plants. It is also a good 
compost activator, and its flowers attract many beneficial insects, including ladybirds and 
parasitic wasps that prey on garden pests, in particular aphids. 

 
 
 

 
 
 
 

 
 
 
 

 
Resources: 

http://www.almanac.com/content/common-garden-weeds 
http://www.garden.org/weedlibrary/?q=show&id=2377 
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Garden-Fresh Recipes 
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Garden-Fresh Recipes 
 

Creamy Carrot Soup with Curried Beet Crème Fraîche   MACSAC 
 
12 sweet carrots     1 large red beet 
1 medium potato     1 tablespoon curry powder 
2-3 cups half-and-half     1 cup crème fraîche 
Salt and pepper to taste 
 
Chop and peel carrots and potato.  Place in 2-quart saucepan, cover with water, and cook until 
tender.  Transfer into food processor; add half-and-half and blend until creamy.  Season with 
salt and pepper.  Chop beet; roast in oven at 400 degrees until tender, about 45 minutes.  Blend 
in blender with curry powder and crème fraîche.  Use on soup for garnish.  Makes 6-8 servings. 
 

 
http://scfbuylocal.wordpress.com/ 

 
 

 
Marinated Kale and Veggie Salad      www.rawmazing.com 
 
Marinade: 
1 clove garlic, finely diced     pinch Himalayan salt  
1 lemon, juice from (about 3 tablespoons)   pinch pepper  
1 tablespoon agave nectar     1/4 cup flax seed oil (or olive oil) 
 
Whisk together the garlic, lemon juice, agave, salt and pepper.  Slowly pour oil into the mixture 
while still whisking. Set aside. 
 



103 
 

 
 
Salad: 
1 bunch Lacinato kale     1/4 head purple cabbage, chopped  
1 cup cherry tomatoes     1/4 purple onion, diced  
2 avocados, chopped      1/4 cup hemp seeds 
 
Remove stems from kale leaves and tear into bite sized pieces.  Combine kale with marinade. 
Massage for a few minutes to well coat, set aside.  Prepare tomato, avocado, cabbage and 
onion.  Stir into kale mixture and mix well.  Top with 1/4 cup hemp seeds and mix in. 
 
 

Roasted Root Vegetables                  Rachel Maxwell 

 
2 beets       2 parsnips 
2 potatoes      1 medium-sized rutabaga 
2 tablespoons olive oil    Salt and pepper to taste 
 
Chop all vegetables into ½-1” cubes.  Place in 13” x 9” baking pan.  Massage olive oil, salt and 
pepper into root vegetables.  Roast in oven at 375 degrees for 30-45 minutes, until soft and a 
bit crispy on the outside.   
 

 

http://www.rawmazing.com/wp-content/uploads/2010/08/DSC_1664.jpg
http://www.rawmazing.com/wp-content/uploads/2010/08/DSC_1664.jpg
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Rosy Coleslaw with Apple and Green Onion     MACSAC 

 
4 cups shredded red cabbage    1 tablespoon maple syrup 
½ cup shredded or chopped carrot   1 table spoon olive oil 
4 tablespoons finely chopped green onion  1 large tart apple, finely chopped 
2 tablespoons fresh lemon juice   Salt and pepper to taste 
 
Take all ingredients except salt and pepper.  Chill for 30 minutes, season to taste with salt and 
pepper, and serve.  Makes 6 servings. 
 

 
http://www.cookinghow.com/2010/06/crunchy-apple-red-cabbage-coleslaw-with-honey-sesame-dressing/ 

 
 
 

Broccoli Basil Quiche        MACSAC  

 
1 pie pan lined with pie dough    3 eggs, lightly beaten 
   (prepared from scratch or store-bought)  1 cup half-and-half, heavy cream or milk 
1 cup finely diced broccoli    2 tablespoons basil pesto 
2 green onions, chopped    ¼ teaspoon salt 
1 cup shredded cheddar or Gruyere cheese  1/8 teaspoon pepper 
1 tablespoon whole wheat flour   1/8 teaspoon garlic powder 
2 tomatoes, chopped 
 
Heat oven to 425 degrees.  Prick bottom and sides of crust and line with foil.  Bake 8 minutes, 
remove foil, and bake another 8 minutes.  Reduce oven to 325 degrees.  Toss broccoli, green 
onions, tomatoes, cheese and flour in a bowl.  Spread mixture over the bottom of the crust.  
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Whisk remaining ingredients in the bowl.  Pour filling into crust.  Bake until knife inserted near 
center comes out clean, about 35-40 minutes.  Makes 6 servings. 
 

 
http://www.mamaveggie.com/2011/02/tomato-and-broccoli-tart/ 

 
 

 

Sweet and Spicy Squash        MACSAC 

 
2 tablespoons olive oil    1 leek, chopped 
3-4 cups summer squash, cut into   2 Hungarian Hot wax peppers, diced 
    3/4-inch pieces     3 tablespoons honey   
½ cup diced sweet onion    Salt and pepper 
 
Heat oil in a skillet; add squash, onions, leeks and peppers, and sauté until tender.  Drizzle 
honey over vegetables.  Stir in salt and pepper to taste.  Turn off heat, cover and let stand 3-4 
minutes.  Makes 4 servings.  
 

 
http://www.nytimes.com/2008/08/18/health/nutrition/18recipehealth.html 
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Pasta with Fresh Tomato-Basil-Olive Sauce     MACSAC 

 
4 cloves garlic, crushed     3 tablespoons olive oil 
10 large basil leaves      2 tablespoons pitted green olives 
¼ cup toasted pine nuts     4 tablespoons freshly-grated 
Parmesan cheese 
1 pound seeded, chopped tomatoes    Salt and pepper to taste 
   (about 4 medium tomatoes)    ½ pound whole wheat pasta 
 
Puree all ingredients except pasta.  Cook pasta as directed; drain and toss with sauce.  Makes 4 
servings. 

 

 
http://amandasdomestic.com/2010/02/25/sun-dried-tomato-basil-pesto-pasta/ 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Resources: 
From Asparagus to Zucchini: A Guide to Cooking Farm-Fresh Seasonal Produce (3rd Edition) 

by Madison Area Community Supported Agriculture (MACSAC) 
www.rawmazing.com 

Rachel Maxwell 

http://api.viglink.com/api/click?format=go&key=cdee124b11d6baacda6c3e29b12e23dc&loc=http://amandasdomestic.com/2010/02/25/sun-dried-tomato-basil-pesto-pasta/&v=1&libid=1305861449632&out=http://amandasdomestic.files.wordpress.com/2010/02/img_0839.jpg&title=Sun-Dried Tomato & Basil Pesto Pasta %C2%AB Amanda's Domestic Adventures&txt=

