[bookmark: _Toc365013554][image: ]Session 2: Preparation for Gardening

Session Rationale  
This session continues preparing participants to successfully promote home gardening to improve project beneficiary livelihoods and/or address food insecurity and malnutrition in their future assignments. The session is designed to allow participants to use critical thinking skills, drawing from previous experience or a basic awareness or understanding of the practice of home gardening, to identify specific considerations for garden planning and the requirements for selection of a suitable garden site. Then participants are introduced to a soil preparation technique commonly used in bio-intensive gardening practice, called “double digging.” Each participant must demonstrate proper use of this technique, including the proper and safe use of appropriate tools, in preparation for a gardening practicum that is to follow.
[image: ] Time 2 hours, 10 minutes      [image: ] Audience Peace Corps trainees during PST
Terminal Learning Objective	
Using information from a specific site, participants will create a locally appropriate garden plan.
Session Learning Objectives 
During a group brainstorm activity, participants will generate at least five key factors to consider when planning a garden. 
After reflecting on what they know about gardening and other gardens they have seen, participants will create a map containing at least five elements that shows how they would site a garden. 
After both reading and receiving thorough explanations and demonstrations of techniques and rules of use, during a practical exercise each participant will correctly demonstrate the double digging technique and the ability to correctly and safely use appropriate tools. 
Session Knowledge, Skills, and Attitudes (KSAs)
1. List the key factors to consider when planning a garden in the host country. (K)
1. Name and use local gardening tools safely and skillfully. (K, S) 
1. List the main considerations for appropriately siting a garden. (K)
1. Visualize a garden with all the required elements and draw a garden map. (S)
1. Prepare garden soil beds using the double digging soil preparation technique. (S)
1. List the initial steps in starting a garden. (K)
1. Identify commonly used soil amendments in the local context. (K)


Prerequisites  	
Garden Session 1 and Agriculture Core Technical Sessions 
Sector:		Agriculture
Competency:		Intensify the value and volume of agriculture
Training Package:		Gardening
Version:		Jun-2014
Trainer Expertise: 		Experience with gardening in the different agro-ecological contexts of the host country. Knowledge of bio-intensive, climate-smart, and sustainable agriculture techniques and practices. 
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Session: Preparation for Gardening 
Date: [posts add date]
Time: [posts add xx minutes]
Trainer(s): [posts add names]
Trainer Preparation
Review the session, adapting as necessary, and be thoroughly familiar with the information in each of the handouts. 
Distribute the pre-reading for this session, Handout 1: Pre-Reading Assignment—Preparing the Ground and Making Garden Beds at least two days before the session and instruct participants to read it thoroughly before the session. 
Identify a site for the garden layout activity and for the double digging exercise. Where possible, rather than having a large group working in the same bed, provide participants with a plot with a specific measurement (1m x 2m, for example) and have them each prepare their own garden bed. 
Prepare the site for the double digging exercise by staking out the sections of the bed.
Arrange to have all of the necessary tools and equipment, compost, and other soil amendments (e.g., wood ash, charcoal dust, bio-char) ready on-site for the activity. If possible, have trainees gather materials during the week. For example, two trainees could be responsible for animal manure, two for ash, two for organic kitchen scraps, etc. This will help them practice obtaining local resources. 
Prep practicum site or community for Trainee Directed Activity (TDA). Ensure that participants will have access to all the equipment and supplies they will require. Edit or revise Handout 3 to reflect the accurate measurements and site requirements for the specific local conditions. Add or subtract instructions based on post-specific needs. 
Acquire all materials, tools, and equipment and make sufficient copies of all handouts for participants. 
[bookmark: _Toc236737427][image: ] Materials
Equipment
Blank sheets of paper—graph paper, if possible
Pencils, erasers, pencil sharpeners, and colored pencils (or markers), if possible
Notebooks for each participant to record their thoughts and responses to questions, if possible
Enough shovels, picks, hoes, and rakes for the number of participants
Water cans and a source of water
Compost and other soil amendments (such as wood ash, charcoal dust, bio-char)
Handouts
Handout 1: Pre-Reading Assignment—Preparing the Ground and Making Garden Beds
Handout 2: Siting a Garden
Handout 3: Gardening Practicum (TDA)—Preparing the Ground and Making Garden Beds (edited and revised according to post-specific needs)



[bookmark: _Toc235768739][bookmark: _Toc236737428][bookmark: _Toc364750611][bookmark: _Toc365013557][bookmark: _Toc393102341]Motivation	[image: ] 15 min
[bookmark: _Toc393102342]Brainstorm considerations for starting a garden
Participants create a list of key factors to consider when planning a garden. 
[bookmark: _Toc365013558]If possible, gather participants where they can observe an empty piece of ground where a garden could be imagined (a water source is not necessary). If this is not possible, have participants think back to their previous visits to local gardens (Gardening Session 1).
Tell participants that in today’s session they will do both a “visioning exercise” and a practical activity to begin the process of developing a garden that they might one day create to provide themselves with nutritious foods, as well as to demonstrate good gardening practices. 
Start by asking the large group, “What are the key factors you would want to consider before starting to create a garden?” Ask a volunteer to record the responses.
Participant responses should include any of the following considerations. 
[image: ] Note:  When the trainer senses that participants have no additional responses, she or he should add any remaining considerations listed below.
Considerations:
Production goal (what and how much to grow): 
· Home consumption: Ensuring food availability (seasonal, continuous); ensuring good nutrition and diverse foods; production of medicines, fodder, fiber, fuel, etc. 
· Income generation/barter: Production of fruits, vegetables, herbs/spices, flowers and ornamental plants, medicines, fodder, fiber, fuel, etc.
Physical capacity and available time to work the garden
Full and continuous (legal) access to the land
Access to local markets (if production for sale) and roads if markets are distant
Local environmental conditions 
· Agro-ecological characteristics (e.g., temperatures, rainfall, soils, etc.)
· Seasonality (rains, dry periods), occasional flooding and/or drought conditions 
Availability of indigenous and/or locally adapted vegetable and fruit varieties or other horticultural plants that have known potential to meet production goals 
Social acceptance (i.e., food taboos, acceptability of cultivation practices)
Availability of resources/inputs, e.g., adequate water, seeds/seed stock, organic/inorganic fertilizers, tools, labor, time
Economic analysis of potential production costs against a market analysis of potential sales/returns
Managerial and technical support requirements
[bookmark: _Toc364750613][bookmark: _Toc365013566][bookmark: _Toc393102343]Information	[image: ] 1 hour
[bookmark: _Toc393102344]Garden planning
Participants identify considerations to be made and elements required in selecting an appropriate site and initiating a plan for a garden by creating a map of their ideal garden.
1. [bookmark: _Toc365013567]Ask participants to think about the piece of ground they are observing (or the local gardens they have observed previously). Tell them to reflect on what they see before them now, what they have observed previously, their past experiences, and/or whatever they may know about gardening or a similar activity. They will begin the planning process for a garden at their future assigned site by drawing a map of their ideal home garden plot. Tell the participants that they need to include their house somewhere in the picture, as well as anything else they would need for their garden or would like to have, in and around their garden. 
[image: ] Note:  For this exercise, each participant will need a half sheet of flip chart paper or graph paper and pencils, erasers, and pencil sharpeners, or a marker, to create his or her map. Additionally, participants should ideally have a notebook to record their thoughts and responses to questions.
Participants will need to determine how large their garden plot will be. They should consider their own needs and the appropriate size in order to be an effective demonstration garden.
 Each participant will draw a garden map to scale with 5 or 10 centimeters equal to 1 meter. The dimensions of each garden bed should be labeled.
As participants think about their garden, tell them to consider the following questions that should guide their design process, and record their responses in a notebook.
[image: ] Note:  Write these two questions on a flip chart for the participants to refer to: 
What are the most important requirements in choosing any site for a garden?
What factors determine how big a garden should be?
Give each participant 15 minutes to draw his or her map and respond to the two questions.
When time is up, have participants find a partner and take 10 minutes to look at each other’s maps. They will compare ideas and discuss their answers to the two questions. 
Reassemble the large group and tell participants that you will now discuss their answers to the two questions. 
[image: ] Note:  Allow as many different people to respond as possible. Ask for a volunteer to note the group’s responses to each question on a flip chart. Allow about 35 minutes for this activity.
Ask participants to share their responses to the question: What are the most important requirements in choosing a garden site? Responses should include:
Proximity to the home, the closer the better.
Unlimited and legal access to the property.
Level or gently sloping piece of ground facing the sun. 
Soil that is or is capable of being worked to become loose (friable), well-drained and aerated, rich in organic matter, and with a high water-holding capacity. 
Source of water. Adequate rainfall, spring, stream, well, water spigot, water catchment basin, pond, or vessel such as a tank, etc. Gardens must be planned in relation to the available water and to minimize the amount of watering that has to be done.
Amount of sunlight a garden will receive. Most garden plants require at least six hours of sunlight. Leafy vegetables can be grown in partial shade but vegetables producing fruit need to grow in direct sunlight.
[image: ] Note:  When the trainer senses that participants have no additional responses to this and the next question, she or he should add any remaining considerations listed. 
Ask participants to share their responses to the question: What determines the size of a garden? Responses should include:
Available space.
Kinds and quantities of crops to be grown.
Available non-labor resources (water, tools, seeds/seed stock, organic/inorganic inputs).
How much time (and health status) is available to the individual/family who will be working in the garden.
[image: ] Note: Point out that it’s better to have a small, well-maintained garden than an overly large garden that is neglected and full of weeds. It’s better to start small and expand gradually as the individual/household gains more experience.
Distribute Handout 2: Siting a Garden. Tell the group that they will now discuss the steps they would take when starting a garden on a new site where no agricultural activities have taken place previously. Allow a few minutes for the participants to read through the handout. 
Step 1: Clear the site. 
Ask participants: Why is this important? Is it necessary to take out all of the trees?
· Plants need sunlight to grow. Some plants require full sunlight while others only require partial sunlight. It is important to eliminate unwanted plants (weeds) that compete for space, water, and soil nutrients. 
· Trees compete with the plants for sun, water, and soil nutrients. Some trees can be kept, particularly around the periphery of the garden, as they provide some shade where needed. They can also be sources of food, fodder, fuel, fiber, etc. 
Step 2: Determine the layout of the garden.
Ask participants: Why is this an important step? What should be considered when laying out the garden?
· Gardens should be planned to maximize efficient use of the available space. (Available spaces may not be regularly shaped, there may be obstacles that must be avoided, etc.)
· Beds should be of a practical size, one that can be easily worked with a width around 1 meter.
· Paths of 0.6 m should be made between beds to avoid walking on the beds and compaction of the garden soil.
· On sloping ground, beds should be arranged parallel to the contour to avoid soil erosion, to capture rain, and to allow the water to seep into the ground under the beds.
Step 3: Provide fencing.
Ask participants: Why would fencing be important? 
· Fencing can keep out unwanted pests, including animals and people.
· It can also provide shade, break the wind, and provide structure for climbing plants.
· Trees, shrubs, or other plants can be planted around the perimeter of the garden to create a “living fence” that also provides food, fodder, fuel, fiber, and materials for other construction activities.
Step 4: Dig and prepare the garden beds.

[image: ] Note: At this point, transition to the Practice activity by saying something like: “In order to ‘dig’ into this topic, let’s go get our hands dirty.”

[image: ] Note: Learning Objective 2 is assessed by drawing a map during the Information section. 
[bookmark: _Toc364750615][bookmark: _Toc365013575][bookmark: _Toc393102345]Practice	[image: ] 45 min
[bookmark: _Toc387415773][bookmark: _Toc393102346]Practice preparing gardening beds
Participants apply information presented in Handout 1: Pre-Reading Assignment—Preparing the Ground and Making Garden Beds, practicing the double digging technique using locally appropriate tools. 
1. [bookmark: _Toc365013576]Confirm that participants have completed the pre-assigned reading. Tell them that they will now have an opportunity to practice what was introduced: double digging.
1. Explain that this practice is necessary to enable participants to prepare their own garden beds. During the gardening practicum, they will gain the experience with gardening they need to be able to eventually model and disseminate good gardening practices at their work sites. 
1. Ask for a participant to think back to what he or she learned in the pre-reading assignment and explain why it’s necessary to prepare a garden bed by digging up the soil prior to planting. 
[image: ] Note: Digging down at least 50 cm to loosen the soil increases aeration and drainage of the soil in the root zone. Then, by adding rich organic matter such as compost, the fertility of the soil is increased, as is the soil’s ability to retain water. 
1. Ask for a participant to explain what “double digging” is and under what conditions the double digging technique would be most appropriate.
[image: ] Note: Double digging is a process of soil preparation in which both the topsoil and subsoil are loosened, aerated, and amended without mixing the two layers together. 
This technique is most appropriate when digging in hard, compacted, and depleted soils.
1. Ask another participant to explain the three main steps of double digging. 
[image: ] Note: The 3 main steps of double digging are:
1. Removal of topsoil from a section of the bed that is about 30 cm wide and stretches across the width of the bed. 
2. Loosening the subsoil under the same section.
3. Adding and thoroughly mixing compost on top of the loosened subsoil and covering the section with topsoil from the next section, and finishing by adding a full complement of soil amendments (e.g., compost, charcoal dust, wood ash) on top of the topsoil.
Finish this review of the pre-reading assignment by asking if there are any other questions before getting started with the digging activity.
Introduce the tools that participants will be using. Provide the English name and the local name for each tool.  
Explain that for safety reasons, to ensure proper skill acquisition, and to maintain the utility of available equipment, it is important that, before attempting to use the required tools, each participant demonstrate an understanding of the correct use of each of the tools and commit to the following rules: 
Rules for safe use of tools: 
Pick: 
No swinging with people close by 
No swinging high over the head 
No swinging as hard as possible 
No wrenching the handle in the soil if it is stuck on something 
Shovel:
No wrenching the handle in the soil if it is stuck on something 
No forcing the shovel into the soil 
No jumping on the shovel head 
No smacking the soil with the shovel head 
Rake:
No raking with the force to bend the rake head 
1. Provide a demonstration of the proper use of each tool, asking one or two participants to replicate the technique after demonstration. When all the demonstrations are completed, ask the large group if there are any questions. 
1. Tell participants that they will now each practice using the double digging techniques as part of the Practice exercise. Let them know that they should ask questions if they are unsure of how to proceed, and that the training team will be observing to provide feedback, if needed, and to take note of successful mastery. 
1. Initiate the Practice activity by dividing participants into groups of three. 
[image: ] Note:  One way to easily break up the large group into smaller groups of three is to have the large group count off by three’s. Participants will organize themselves into groups of three, with each group having a number 1, 2, and 3.
1. Assign each small group a 1 meter by 1 meter (1 m2) block of the garden bed starting with block A, and continuing through however many blocks are needed. For example, if there are 30 participants working in groups of three, then 10 1-m2 blocks are needed. The blocks should be labeled as shown in the diagram below. The exact layout of the blocks depends on the facilities available. For example, it might be better to have two rows which are each 5 m long. 
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[bookmark: _Toc365013577][image: ] Note:  The double digging practice will require (at a minimum) one digging tool (hoe, spade, or shovel) 
and one loosening tool (hoe, spade, shovel, pick-ax, iron bar), soil amendments (ideally four shovels of compost, one shovel of charcoal dust, and ½ shovel of wood ash per section), one rake, one bucket, water, four stakes, and a string/rope marked off in meters.
1. Direct each group to collect the available equipment and materials, one at a time, starting with block A. If not already done in advance, during this time, ask one of the groups to stake out a practice digging bed that is 1 meter wide by 1 meter long using four stakes and a metered string or rope. 



1. With the entire bed now staked out and as many groups as possible equipped with tools and materials, the following instructions should be given or demonstrated:
Step 1: Participant 1 starts double digging in her or his block by removing the topsoil from Section 1, which should open a trench about 30 cm wide and uncover about 1/3 of the total area of the block. The removed topsoil should be set off to the side of Section 3. 
Step 2: Participant 2 then loosens the subsoil at the bottom of the trench in Section 1. 
Step 3: Participant 3 puts one shovel of compost on the loosened subsoil, mixes it in, and then digs the topsoil from Section 2 placing it onto Section 1, filling the trench. 

Step 2: Participant 2 loosens subsoil at the bottom of trench in Section 1. 

Step 1: Participant 1 removes topsoil from Section 1 and deposits it next to Section 3. 





Section 1





Section 2


Step 3: Participant 3 adds a shovel of compost to the trench in Section 1, and then moves topsoil from Section 2 to fill trench in Section 1.




Topsoil from Section 1
Section 3
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Step 4: Participant 1 loosens the subsoil under the new trench in Section 2. 
Step 5: Participant 2 puts one shovel of compost on the loosened subsoil, mixes it in, and covers the trench with topsoil dug from Section 3. 
Step 6: Participant 3 loosens the subsoil at the bottom of the trench in Section 3,  
puts one shovel of compost on the loosened subsoil, mixes it in, and puts the topsoil that was set aside from Section 1 onto Section 3.


Section 1
Step 5: Participant 2 adds a shovel of compost to trench in Section 2, and then moves topsoil from Section 3 to fill trench 2.




Step 4: Participant 1 loosens subsoil at the bottom of trench in Section 2. 


Section 2




Section 3







Step 6: Participant 3 loosens subsoil in Section 3 trench, mixes in a shovel of compost, and fills the trench with the topsoil from Section 1. 





 Once all of the blocks have been double dug, instruct each group to:
Smooth out the surface of their block
Place a light layer of charcoal dust, wood ash, and the remainder of compost on the topsoil and mix in thoroughly
Re-level the surface of the soil using a rake or tool handle
Water the bed lightly (if there are puddles of water, wait 24 hours until the soil is dry and then re-level)
Water the bed every other day for five to seven days so that weed seeds will germinate and the bed can be weeded prior to seeding
[image: ] Note:  The 1 m x 1 m beds that are now double-dug will be used by participants in the next Gardening Session (3) to create vegetable propagation nurseries.
[bookmark: _Toc365013580][image: ] Post Adaptation: 
Double digging may not always be necessary or the most appropriate method of soil preparation. Consider the soil characteristics and water availability within specific agro-ecological zones where Volunteers are assigned, as well as the types of gardening that will be done (e.g., mixed gardens, market gardens, permagardens, kitchen (keyhole) gardens, container gardens, etc.). When double digging is not the best choice for a particular situation, posts should feel free to substitute a practice activity that teaches participants the desired soil preparation method. 
Much information is available on the Internet regarding double digging, including YouTube demonstrations. While watching a video or looking at still images may be helpful, it’s always preferred that participants are given the opportunity to gain experience by doing it themselves.
[bookmark: _Toc364750617][bookmark: _Toc365013584][image: ] Note: Learning Objective 3 is assessed by observing the participants during the hands-on practical activity during the Practice section.
[bookmark: _Toc393102347]Application	[image: ] 10 min
[bookmark: _Toc393102348]Preparing beds for a gardening practicum
Following the Practice activity and prior to the next Gardening session, participants prepare garden beds to be used for a practicum, to gain hands-on experience preparing and managing soil fertility and propagating and growing specific crops using appropriate and sustainable techniques and practices that they will be expected to disseminate successfully in their host communities.  
[bookmark: _Toc365013585][image: ] Note: Participants should be provided the opportunity to apply their learning in garden bed soil preparation during a gardening practicum. If this isn’t possible, another alternative is to arrange a TDA, working with host families, local individuals or groups of gardeners, or at a local school or hospital. Provided opportunities like this, participants will gain a better and more profound understanding of the new or improved garden production techniques and practices they will be expected to demonstrate and disseminate in their assigned communities. Mastery of bio-intensive gardening techniques and practices, which also have application in field agriculture, will have great value in assisting households, schools, and communities to address food security by increasing productivity, increasing income-generating opportunities, and improving nutrition. 
In the gardening practicum, the post should provide adequate space for each participant to prepare at least one garden bed of a size that will allow her or him to gain all of the experience, knowledge, and skills necessary to be able to implement her or his assignment at an acceptable level. For example, if project beneficiaries are smallholder farmers in rural communities who typically do home gardening for both consumption and sales of surplus, the practicum beds should replicate a similar size range. If project beneficiaries have limited access to land and a garden can only be created in small spaces attached to their homes or in available containers or vessels, then the practicum and practices should replicate and provide participants with the appropriate skills to work in these conditions. 
1. Provide each participant with Handout 3: Gardening Practicum—Preparing the Ground and Making Garden Beds (or a post-developed practicum plan) and assign each participant to a space where he or she will be expected to prepare at least one garden bed of a specific size using the double digging technique and demonstrating proper and safe tool use. Explain to participants that this will be done in preparation for the cultivation of a number of different vegetables over the duration of training. They will be learning the necessary vegetable cultivation techniques and practices over the next two sessions.
1. Provide the participants with all relevant information about the details of getting and using the supplies they will need. 
1. Review the criteria that will be used to evaluate their performance during the practicum. The trainer will be using an observation rubric and will note their strengths and areas for improvement based on the following performance standards: 

	Garden Bed Preparation
	· Beds are appropriately sized and accurately measured according to instructions.
· Bed is built correctly according to local and seasonal conditions. (raised, sunken or other bed).

	Garden Soil Preparation
	· Added amendments appropriate for the soil profile.
· Correctly prepared bed using the double-digging technique.

	Organic Fertilizers
	· Prepared compost, compost tea, or other organic fertilizer.
· Applied the fertilizer to the garden plants correctly.

	Seeding and Transplanting
	· Grew at least three different vegetables from seed.
· Grew at least three different vegetables from transplants.

	Watering Techniques
	· Plants received enough water to flourish and fruit.

	Integrated Pest Management
	· Uses at least 2 different pest control methods which are mutually reinforcing to effectively prevent and/or control a pest problem. 

	Weeding and Mulching
	· Garden is reasonably free of weeds and plants are not overcrowded. 
· Soil humidity and weed control is achieved through use of mulch or other technique. 

	Tool Use
	· Garden tools are clean when stored and properly  maintained 



In preparation for the next Gardening session, distribute a reading assignment that covers topics related to vegetable propagation and cultivation; nursery and transplant system; direct planting; seed/plant spacing; general garden maintenance; and companion planting. You may use  pages 22–31 from the PC/Senegal Garden Manual and pages 1–3 from ATTRA Technical Note, “Companion Planting: Basic Concepts and Resources,” which are included in Gardening Session 3 as Handouts 2–6. 


[bookmark: _Toc359853534][bookmark: _Toc235768743][bookmark: _Toc236737436][bookmark: _Toc364750619][bookmark: _Toc365013593][bookmark: _Toc387415777][bookmark: _Toc393102349]Assessment
Learning Objective 1 is assessed in the group brainstorm activity in the Information section.
Learning Objective 2 is assessed by participants drawing a map during the Information section. 
Learning Objective 3 is assessed by observing the participants during the hands-on practical activity during the Practice section. 
[bookmark: _Toc359853535][bookmark: _Toc235768744][bookmark: _Toc236737437][bookmark: _Toc364750620][bookmark: _Toc365013594][bookmark: _Toc387415778][bookmark: _Toc393102350]Trainer Notes for Future Improvement	
Date & Trainer Name: [What went well? What would you do differently? Did you need more/less time for certain activities?]



[bookmark: _Toc359853536][bookmark: _Toc235768745][bookmark: _Toc236737438][bookmark: _Toc390093116][bookmark: _Toc390172886][bookmark: _Toc387415780][bookmark: _Toc364750621][bookmark: _Toc365013595][bookmark: _Toc365029644][bookmark: h1][bookmark: _Toc393102351][bookmark: _Toc387415781]Handout 1: Pre-Reading Assignment—Preparing the Ground and Making Garden Beds	
Getting Started
A reasonable size for a household garden bed for growing vegetables is 3–5 m long and 1–1.2 m wide, with narrow paths of about 0.6 m to separate one bed from the next. This arrangement allows for efficient use of growing space, labor, time, and water and allows the gardener to access any part of a garden bed without having to walk on—thus compacting—the growing surfaces. Once a garden plot has been cleared, map out the garden beds (to scale) that are planned in the available gardening space. This should be kept in a notebook that will allow the gardener to record future observations including dates, times, and actions taken with each bed in order to follow the progress of crop production. Once this has been done, the gardener can use four stakes and string to stake out the first garden bed and begin preparing the ground.
 
Preparing the Ground (from Gardening for Better Nutrition)
When starting a garden, especially on land which has been neglected, it is advisable to dig each bed deeply so as to loosen the soil to a depth of at least 50 cm, and to mix in as much organic matter as possible. Include compost or manure if this is available, or any vegetation such as crop wastes, straw, grass, or a specially grown “green manure” crop (usually one of the legumes) to enrich the soil. If green vegetation is used, the fertility of the soil will take some time to develop, because the vegetation will first need to decompose into compost and become “humus.”

When double digging, do not turn over the soil, as the lower layers of tropical soils are often very infertile. The object of double digging is to loosen the soil in the zone penetrated by the roots of crops and improve aeration and drainage. Once the garden is established, double digging will not often need to be repeated, because normal gardening practice will keep the soil in good condition through regular additions of compost, and through the rotation of crops with different rooting depths. 

Preparing the Beds (from PC/Senegal)
It is not always advantageous that prepared beds are at ground level. Depending on the circumstances, other configurations should be considered.
1. Raised beds have surfaces that are elevated 20–50 cm above the path. Raised beds are created by adding enough soil amendments so that the surface of the bed is heightened, or by using bricks or rocks to create and reinforce the shape of the bed and then filling in the form with soil and amendments. Raised beds tend to stay less compacted than other types of beds, do not flood during the rainy season (which improves the success of root crops at that time of year), and are easier on the gardener’s back, as they do not have to bend over as far when planting and weeding. However, raised beds tend to dry out more quickly than other types of beds during the dry season. 
2. Sunken beds are created by removing the layer of topsoil and setting it to the side. A 30–40 cm layer of subsoil is then removed completely from the bed. The underlying subsoil is then loosened and amended and the topsoil is replaced and amended. The surface of the finished bed should be 10–15cm below the surface of the path. Sunken beds are ideal for areas that are hot, dry, and extremely sandy. They retain moisture much better than raised beds, but tend to flood in the rainy season and are not ideal for root crops. 
3. Keyhole beds are circular beds in the shape of a keyhole. The shape of the bed reduces path area significantly increasing total space efficiency. Keyhole beds are ideal for urban gardeners working with very small spaces such as courtyards. Keyhole beds are not convenient for large-scale gardening, as they present traffic flow problems when installed over a large area. 

Double Digging
One technique for loosening the soil to the required depth is “double digging.” This technique is most appropriate when preparing hard, compacted, and depleted soils. It is most easily accomplished using a shovel and garden fork, but it is possible to do with local tools, including a hoe and something to loosen compacted subsoil like a pick-ax or straight iron bar. The double digging process begins with the removal of topsoil from the planned garden bed. Topsoil is the upper layer of darker soil containing the majority of organic matter and nutrients available to a plants lateral root system. The underlying, infertile subsoil is loosened and amended with compost. Subsoil is the lower layer of soil that is relatively free of organic matter, but can store water and certain mineral nutrients that are available to a plant’s taproot and sinker roots. The topsoil is then replaced and, often, amendments (including charcoal powder, wood ash, and compost) are spread over it prior to planting. During this process, care is taken not to mix the two soil layers together. As a result, the subsoil is aerated, loosened to allow for increased root growth, and is able to store more water than in the previously compacted soil. By not mixing the two layers together, the majority of the nutrients and microbial life in the soil remain in the topsoil where they are available to the plants’ lateral root system. 

The Double Digging Process (from PC/Senegal)
1. Mark out the garden beds. They should be no more than 1 m wide (to allow full access without stepping in the bed) and no more than 10 m long (to allow ease of traffic flow throughout the garden).
2. Gather soil amendments.
a. 4 shovels full of compost or manure per 1 m2
b. 1 shovel full of charcoal powder per 1 m2
c. ½ shovel full of plastic-free wood ash per 1 m2
3. Double-dig the garden beds.
a. If preparing beds in the dry season, water the space that is going to be prepared 3–4 days in advance to soften the soil and make digging easier.
b. Remove a 30–40 cm-wide strip of topsoil from the beginning of the bed and place it at the end of the bed. (See A in the following diagram.)
c. Loosen and amend the subsoil with one shovel full of compost or manure. Move the next 30–40 cm strip of topsoil onto the first strip of loosened subsoil. Loosen and amend the second strip of subsoil with one shovel full of compost or manure. (B)
d. Continue this process until the entire bed has been double dug.
e. Replace the last strip of topsoil with the topsoil that was removed at the very beginning of the process. (C)
4. Roughly level the surface of the bed.
5. Scatter a light layer of wood ash evenly over the surface of the bed.
6. Scatter a thicker layer of charcoal powder evenly over the surface.
7. Scatter the remaining compost or manure over the surface.
8. Mix the amendments into the topsoil thoroughly.
9. Re-level the bed using a rake or tool handle.
10. Water beds gently to make sure they are level. 
11. Water beds every other day for 5–7 days so that weed seeds will germinate and the bed can be weeded prior to seeding.
[image: ]


Double digging should be recognized as a time- and labor-intensive process that is not always appropriate for all soils or situations. Slightly different techniques are used for less-than-ideal soils and situations.
1. Soils with little to no topsoil. Some soils may be depleted to the point that there is no discernible topsoil. In this instance, it is acceptable to disregard the topsoil cultivation aspect of the double digging process. Simply loosen the soil as deeply as possible and add the standard amendments.
2. Soil that has never been cultivated. In some places, soil that has never been worked before may be hard as cement. In this instance, it is preferred to double dig as deeply as possible but not to the point of becoming overworked. The following season the subsoil should be easier to loosen to a deeper level. With each additional double digging, the depth of both the subsoil and the topsoil will increase.
3. Lack of compost. While compost is the recommended base soil amendment for any gardening situation, it is not always readily available. Compost takes time to make (generally six weeks minimum), and it can be difficult to convince work partners that its added benefits are worth the additional time, labor, and water. If compost is not available, manure can be used in its place. Manure is a good source of nutrients (primarily nitrogen) and organic matter; however it is host to a wide variety of problems. Manure tends to attract termites, contains abundant weed seeds, can lock out necessary soil amendments while it decomposes, and can adversely affect soil pH if added in too great a quantity. In short, compost is the ideal soil amendment and its use should be encouraged at great lengths. Manure is a far distant second, but if it is all that is available on less than six weeks’ notice, it is better than no soil amendments at all.
4. Lack of charcoal powder or wood ash. Neither charcoal powder nor wood ash are essential soil amendments. If they are not available, or only available in a limited quantity, use what is available but don’t worry if the dosage is not quite by the book. So long as organic material is being added in the form of compost or manure, the plants will be happy.

The double digging process is a lot of work, especially when digging a bed in soil that has never been cultivated before. After spending time and energy loosening the soil, it would not make sense to let it re-compact. To maintain the benefits of double digging, here are a few things to do or not to do:
DO
1. Use a watering can (factory or homemade) when watering to reduce the water’s impact on the soil.
2. Mulch the garden beds so that the surface is not continually drying in the sun and then remoistening when it is watered, which leads to surface crusting and prevents future water penetration.
DON’T
1. Step in the garden beds. This is the easiest way to compact the soil, damage existing root systems, and reduce the water-holding capacity.
2. Use a garden hose or bucket to water the beds. Watering roughly leads to soil compaction almost as quickly as walking on it.
3. Leave the surface of the soil exposed to the sun and wind longer than is absolutely necessary. As soon as plants are large enough to have mulch around them, the beds should be mulched thoroughly.

The final step: Once beds have been established, it is important to note the area of each for the purpose of estimating planting needs as well as calculating yields at the time of harvest.

Calculating the area of garden beds
1. Measure the length (L) in meters (m)
2. Measure the width (W) in meters (m)
3. Use the formula: L x W to calculate the Area (A) in meters squared (m2)

[bookmark: _Toc364750622][bookmark: _Toc365013596][bookmark: _Toc365029645][bookmark: h2][bookmark: _Toc393102352]Handout 2: Siting a Garden	
1. Choosing a site 
The most convenient place to make a garden would be a spot with full sunlight close to the home. 
This might not be the best choice, however, if there is shallow or rocky soil, poor drainage, and/or shade from nearby buildings or trees and there are better sites to choose further from the home. 
If a garden plot is planned distant from the family compound, it should be confirmed that land can be leased on a secure basis. Often households may not have a choice to make about the site for their garden and will have to use whatever land is attached to their homes or share in a large area of communally owned land, where it may be necessary to negotiate permission to fence the individual garden plots.

The ideal site is a level or gently sloping piece of ground (facing the sun) with good soil near to a source of water (but not so near as to become water-logged in wet weather). Finding the perfect garden soil is less important than having a soil that is loose (friable), well-drained and aerated, rich in organic matter, and that has a high water-holding capacity. Less desirable or less fertile soils like hard clay or loose sand that have good physical properties can be made productive by adding amendments that increase the organic matter, adjust the pH, or add nutrients required for good plant growth (e.g., nitrogen, phosphorous, potassium). 

The type of subsoil is important. A thin layer of topsoil underlined by a thick layer of hard rock, gravel, deep sand, or a hardpan will make development of a good garden soil difficult or impossible. 

Water availability is a critical factor. If there is no water near the site, and it cannot be provided, the productivity of the garden will be greatly reduced, especially in dry areas where production will only be possible during the rainy season. Gardens must be planned in relation to the available water and to minimize the amount of watering that has to be done. 

Where possible, small dams can be built in conjunction with the larger gardens to provide a source of water. This may also create an opportunity to stock the impounded water with fish or to construct fish ponds nearby, linking production of animal protein to gardening. 
Where there is no stream, other water collection techniques can be used to harvest rainwater or capture used water:
· A well might be dug, though this could be costly.
· Rainwater can be collected from house roofs with catchment tanks.
· Tanks can be placed to collect spill water from communal wells, pumps, or from communal laundry areas. 
· Holes, pits, trenches, swales, or berms can be created in or bordering the garden to capture rain or rain run-off and allow water to soak into the ground.
· Where materials are available and costs are reasonable, micro-irrigation can be used to distribute captured water directly to individual plants.

It is also important to use gardening techniques which conserve water and prevent its loss from the soil. These techniques include using compost to maintain a high level of organic matter in the soil and mulching to keep soil temperatures down and prevent evaporation from the soil surface.
The amount of sunlight a garden will get is important. Leafy vegetables, for example, can be grown in partial shade but vegetables producing fruit need to grow in direct sunlight. 

2. Right Sizing
The size of the garden will depend on the land that is available, the kinds and quantities of crops to be grown, and how much time the family has to work the garden. Creating and maintaining a garden requires a lot of work. The capacity of a household to successfully garden can be affected by the number of members, their age, and their health status. It’s better to have a small, well-maintained garden than an overly large garden that is neglected and full of weeds. It’s better to start small and expand gradually as the household gains more experience.

In a moist climate (or in a dry climate with irrigation), around 200 square meters (i.e., 1/50 of a hectare) can provide all the vegetables needed by a small household throughout the year. Most gardens, however, may be smaller than this.

3. Fencing
Often it may be necessary to surround the garden with a fence sufficiently high and close-woven to keep out animals and, in some cases, passing humans. A natural fence can be made from a number of plants, shrubs, and/or trees, some of which may also produce vegetables, fruits, nuts, fodder, etc. 
The following two possible species are adapted to dryer conditions: 
· Jatropha curcas grows fast and is used in soap making and bio-gas production. It is drought-resistant and can be grown from either seeds or cuttings.
· Ziziphus mauritiana is also very drought-resistant and produces edible fruits. The shrub is thorny and gives increased protection to the garden. 

A fence also can serve to provide shade, protect the garden from the drying effects of wind, or serve as a climbing lattice for beans, peas, tomatoes, and other crops that need support.

4. Gardening tools
In many places, a hoe is used to prepare the ground for planting, to make planting beds, to make hills or ridges, and to make trenches, ridges, swales, or berms. Depending on size and weight of the hoe, it may also be used for weeding. 

There are many varieties of hoe with different shapes and weights of blade according to local custom and local soil conditions. A Western-style shovel or spade and garden fork can be used in garden work, but for people used to a hoe, these may not necessarily be more efficient. While deep digging of garden soil can be done with some hoes, a shovel and fork, pick-ax, or iron bar may prove more practical. 

5. Clearing the site
Once a site has been selected and, preferably, fenced, the next thing is to clear the site of all grass, weeds, and brush. After removal of any woody stems, the cuttings should be kept aside for use in making compost. 

It is preferable for a garden site to be clear of trees, because they may provide undesirable shade and compete for available water and soil nutrients. However, as long as there is enough garden area that receives at least six hours of sunlight and the roots are not pervasive within the planting zones, trees may be left or planted around the garden perimeter to provide some shade for seed beds and compost heaps, and to provide additional harvestable crops (e.g., foods, fodder, fuel, fiber).

6. Layout
A garden should be carefully planned to maximize the efficient use of the available space. Typically, household garden beds for growing vegetables are 3–5 m long and 1–1.2m wide, with narrow paths of about 0.6m that separate one bed from the next. This arrangement allows for efficient use of growing space, labor, time, and water. It also allows the gardener to access any part of a garden bed without having to walk on, thus compacting, the growing surface. 

In order to prevent soil erosion, particularly on sloping ground, beds should be laid out across the slope, following the contour. This way, the beds will slow rain run-off as it tries to move down the slope, with the paths acting as collection gutters to trap water and any water-borne soil particles. In areas that receive heavy rains, small dams should be dug across the paths every 3 meters, to slow the flow of large volumes of run-off along the paths. In areas where rainfall is limited, collection holes can be dug at corners where paths meet. These will allow the collected water to penetrate into the ground below the garden beds, where it will continue to be available to the roots of the growing plants. 
















[bookmark: _Toc390093036][bookmark: _Toc390093119][bookmark: _Toc390172889][bookmark: h3][bookmark: _Toc393102353]Handout 3: Gardening Practicum—Preparing the Ground and Making Garden Beds	
1. Measure and mark three 1 m x 3 m garden beds. 
                                        [image: ] 
2. Gather: 	3 wheelbarrow loads or equivalent measure of compost or aged manure
2 wheelbarrow loads or equivalent measure of charcoal powder
1 wheelbarrow load or equivalent measure of plastic-free wood ash

3. Double-dig the garden beds.
a. Remove a 30–40 cm strip of topsoil from the beginning of the bed and place it at the end of the bed. (A)
b. Loosen and amend the subsoil with one shovel full of compost or manure. Move the next 30–40 cm strip of topsoil onto the first strip of loosened subsoil. Loosen and amend the second strip of subsoil with one shovel full of compost or manure. (B)
c. Continue this process until the entire bed has been double dug. Replace the last strip of topsoil with the topsoil you removed at the very beginning of the process. (C)
d. [image: double-dug-bed]Roughly level the surface of the bed.
e. Scatter a light layer of wood ash evenly over the surface of the bed.
f. Scatter a thicker layer of charcoal powder evenly over the surface.
g. Scatter the remaining compost or manure over the surface.
h. Mix the amendments into the topsoil thoroughly.
i. Re-level the bed using a rake or tool handle.

4. Use soil from the path to form an edge around the garden bed
5. Water beds gently to make sure they are level. If not, wait 24 hours and re-level.
6. Water beds every other day for one to two weeks so that weed seeds will germinate and the bed can be weeded prior to seeding.
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