[bookmark: _Toc365013554]Session 3: Practical Gardening

Session Rationale  
Peace Corps Volunteers will be advising targeted beneficiaries about new and/or improved gardening technologies or practices and must achieve a level of competence, both in understanding and applying the requisite knowledge and skills, and self-confidence in order to demonstrate and disseminate these effectively.
 Time 3 hours, 40 minutes       Audience Peace Corps trainees during PST
Terminal Learning Objectives	
Using information from a specific site, participants will create a locally appropriate garden plan.
Through caring for a garden plot, participants will demonstrate the skills and commitment necessary to create and maintain a healthy garden including double digging, use of organic fertilizers and soil amendments, direct seeding and transplanting, watering techniques, and integrated pest management.
Session Learning Objectives 
Given a prepared garden bed of 1 m x 1 m, participants will correctly prepare and seed a vegetable nursery.
Given one or more prepared growing beds of specific size (e.g., 1 m x 3 m), a number of different vegetables seeds and seedlings from different families (e.g., 12), and the spacing requirements for each, participants will correctly determine the number of seeds or transplants to plant in beds, demonstrating the appropriate transplanting or planting procedure for each vegetable.. 
Upon completion of the planting in all garden beds, participants will demonstrate proper garden maintenance techniques evidenced by observations of both daily activity and plant growth.
Session Knowledge, Skills, and Attitudes (KSAs)
Identify the vegetable growing season(s) in the host country. (K)
Name at least six commonly grown vegetables and the family for each, grown in the host country. (K)
Name at least two vegetables that are direct-seeded in lines and at least two that are direct-seeded in pockets. (K)
Name at least two vegetables that are started in a nursery and then transplanted. (K)
Describe the benefits of proper spacing of seeds and plants. (K)
Explain the difference between row spacing and hexagonal spacing. (K)
Describe at least two benefits that are gained when using companion planting. (K)
Describe the benefits of mulching and give examples of what can be used locally. (K)                                                                                            
Demonstrate construction of a 1 m x 1 m plant nursery. (S)
Demonstrate proper nursery seedling production technique. (S)
Demonstrate proper transplanting techniques for both lettuce and tomato seedlings. (S)
Demonstrate row and hexagonal seeding/planting. (S)
Demonstrate companion planting of at least two mutually beneficial vegetables. (S)
Demonstrate timely and proper garden maintenance (e.g., make regular observations; correctly water, thin, and weed as required; mulch; avoid soil compaction; care for tools). (S)

Prerequisites  	
Gardening Sessions 1 and 2; Dimensions of Food Security Training Package. 
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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[bookmark: _Toc365013556]Contributing Posts: PC/Senegal

Session 3: Practical Gardening
Date: [posts add date]
Time: [posts add xx minutes]
Trainer(s): [posts add names]
Trainer Preparation
[bookmark: _Toc365013562] Post Adaptation: Much of this session has incorporated information and activities from PC/Senegal’s gardening training sessions and the accompanying PC/Senegal gardening manual, Gardening in Senegal. While the basic technical information and skills have universal application—such as sustainably addressing food security, nutrition, poverty reduction, gender, and climate change—there are aspects of the original sessions which are specifically adapted to the agro-ecological zones of Senegal and local training resources. Each post will have to likewise adapt this session to respond to the specific (technical) needs of the project beneficiaries, local environmental context, and available resources.
In Gardening Session 2, participants prepared several sections of a garden bed. These sections should have been watered and weeded over the days following so they are now ready to use as vegetable nurseries.
At least one week before the session, provide participants with the following pre-reading assignments:
Nursery and Transplant System (Handout 8)
Direct Seeding (Handout 9) 
Seed/Plant Spacing (Handout 10)
Companion Planting (Handout 11)
General Garden Maintenance (Handout 12)
Six weeks before the scheduled date of the session, start tomato transplants in a vegetable nursery.
Three weeks before the scheduled date of the session, start lettuce transplants in a vegetable nursery. 
A few days before the date of the session, transplant tomato, hot pepper, eggplant, and local vegetables in a double dug bed at proper hexagonal spacing and add a thick layer of mulch around the plants. 
The day before the session is scheduled, buy the vegetables listed under materials. It may seem unnecessary to show participants common vegetables such as lettuce and tomato, but having visual aids adds interest and increases sensory involvement.
Make sure you have the seeds listed under materials.
Deliver mulch to the garden site and make sure there is a sufficient water supply on hand.
The morning before the session, gather all materials and supplies at the training site. 
Meet with guest trainers prior to the session to discuss the organization of the practice activities. Determine who will be responsible for teaching each type of propagation or step in the process. 





[bookmark: _Toc236737427] Materials
Equipment and Materials
	Description
	Quantity
	
	Description
	Quantity

	Measuring tape (1.5 m)
	1 per 4 trainees
	
	Mulch
	Sufficient to cover garden

	Watering cans
	1 per 4 trainees
	
	Small picks
	1 per trainee

	Hoes
	1 per trainee
	
	Rakes/shovels
	1 per 4 trainees

	Okra seed
	1 sack
	
	Cabbage
	1 small head

	Turnip seed
	1 sack
	
	Turnip
	1 

	Lettuce transplants
	24 per 4 trainees
	
	Tomatoes
	1 big tomato

	Solanaceae transplants
	16 per 4 trainees
	
	Onion
	1 big onion

	Markers
	
	
	Cucumber
	1 

	Flip chart paper
	
	
	Carrot
	1 

	Hibiscus leaves
	1 handful
	
	Okra
	2 

	Hibiscus flowers
	1 handful
	
	Eggplant
	1 

	Hot pepper
	2 large peppers
	
	Other local veg
	1 

	Sharp knife
	4
	
	Other local veg
	1 


 
 Post Adaptation: The equipment, materials, and vegetables noted above are commonly used in gardens in Senegal. Posts should remove and add the equipment, materials, or vegetables that are commonly used in gardens in the host country. 

Handouts
Handout 1: Information on Local Vegetables
Handout 2: Creating a Vegetable Nursery
Handout 3: Transplanting Lettuce and Cabbage Seedlings
Handout 4: Transplanting Solanaceae Seedlings
Handout 5: Direct Seeding
Handout 6: Seed/Plant Spacing
Handout 7: Planting Your Garden
Handout 8: Pre-Assigned Reading – Nursery and Transplant System
Handout 9: Pre-Assigned Reading – Direct Seeding
Handout 10: Pre-Assigned Reading – Seed/Plant Spacing
Handout 11: Pre-Assigned Reading – Companion Planting
Handout 12: Pre-assigned Reading – General Garden Maintenance
Handout 13: Notes on Planting the Garden
Trainer Materials
Trainer Material 1: PowerPoint (refer to separate file)
Trainer Material 2:  Gardening Practicum: Observation Criteria 



[bookmark: _Toc235768739][bookmark: _Toc236737428][bookmark: _Toc364750611][bookmark: _Toc365013557][bookmark: _Toc393101707]Motivation	 20 min
[bookmark: _Toc393101708]Identify commonly grown vegetables
At this point in their training, participants will have been exposed to many of the commonly grown vegetables in their host countries, through organized and impromptu visits to local farms and markets and as part of the local foods that they each have consumed. This motivation activity rewards curiosity and commitment by asking participants to identify as many of the most commonly grown vegetables as possible, with an English (common) name and one or more local names. 
[bookmark: _Toc365013558]Explain to participants that familiarity with local vegetables is critically important when planning sustainable gardening activities to address food security, nutrition, and poverty reduction. To promote sustainable, climate-smart, and bio-intensive gardening practices, each participant should know what vegetables are/can be grown within the local agro-ecological conditions as well as the seasonal change in varieties that are grown. (For example, in Senegal, for some crops like lettuce, onion, carrots, there is a need to change varieties from the cool to the hot season). They also need to know the biological characteristics of each vegetable, its relationships with other local vegetables, the appropriate propagation and cultural practice, and the vegetable’s nutritional and economic value. 
Tell participants that this session will start with a little friendly competition for which the winning team will be recognized with a basket of … fresh, healthy vegetables! The competition will be to see who has familiarized themselves with the more commonly grown garden vegetables, a task requested of participants in Session 1. 
Provide each participant with a blank sheet of paper and ask that they write their name on the top.
Using real samples of locally produced vegetables or digital images (see examples in Slides 2–21), ask each participant to identify by common and local names as many of the vegetables as possible. 
Show each sample/image and give 30 seconds for participants to write down their answers. 
 Post Adaptation: These are examples of vegetables that are commonly grown in gardens in Senegal. Posts should remove and add vegetables which are very commonly found in gardens in the host country. Also remember to make the corresponding changes to the PowerPoint slides. 
[bookmark: _Toc365013565] [SLIDE 2]: Red Onion
 [SLIDE 3]: Green Onion
 [SLIDE 4]: Cabbage
 [SLIDE 5]: Turnip
 [SLIDE 6]: Lettuce 
 [SLIDE 7]: Bush Bean
 [SLIDE 8]: Cucumber 
 [SLIDE 9]: Carrots 
 [SLIDE 10]: Cauliflower
 [SLIDE 11]: Okra     
 [SLIDE 12]: Roselle/Hibiscus    
 [SLIDE 13]: Eggplant  
 [SLIDE 14]: Moringa
 [SLIDE 15]: Sweet Pepper
 [SLIDE 16]: Hot Pepper
 [SLIDE 17]: Daikon Radish  
 [SLIDE 18]: Bitter Tomato
 [SLIDE 19]: Sweet Potato
 [SLIDE 20]: Tomato
 [SLIDE 21]: Mint 
After all of the selected samples/images have been viewed, divide the large group into teams of four to five participants, ideally grouping participants according to their homestay assignments. 
Have each team exchange their papers with another team.
Starting with the first sample/image viewed, ask one randomly selected participant to recite the common (English) name and at least one local name. Acknowledge correct responses and ask if there are any additional local names that are used for the sample/image. Have each team put a check on the correct common name and a check on the correct corresponding local name(s). 
After all of the vegetables have been correctly identified, ask each team to tally the total number of checks they have recorded on each of the papers reviewed. The team (or teams) with the greatest number of checks wins the prize. (If there is an unequal number in one or more of the groups, the total number of checks should be divided by the number of participants and the group averages compared to determine who wins.)
Ask that all papers be returned to the owners so that additional information can be added later in the session.
[bookmark: _Toc364750613][bookmark: _Toc365013566][bookmark: _Toc393101709]Information	 1 hour
[bookmark: _Toc393101710]Vegetable cultivation in the host country
As a Volunteer, participants will likely be working in different communities, possibly in different agro-ecological zones. While the technical skills related to gardening that participants will need to acquire should be applicable regardless of placement, the types of vegetables that will be grown will be influenced by local conditions and preferences. In this section, participants are introduced to the diversity of growing conditions and the types of vegetables that will be suitable under those conditions. Participants are then introduced to the different propagation and planting techniques used to grow the featured vegetables. 
 [SLIDE 22]: Start with a short description of gardening activities in-country, particularly in areas where participants will be assigned as Volunteers.
 Post Adaptation: On the slide, add a map of the host country and replace the information about Senegal with any useful facts about vegetable production which will help the participants appreciate the diversity of conditions and settings for vegetable production. [SLIDE 23]: Define the gardening season(s) in the host country.
[bookmark: _Toc365013568] Note: The slide is animated, so new information emerges each time the mouse is clicked. To change the pie chart showing the seasons, go to chart tools, design, and edit data. An excel file will open. 
[bookmark: _Toc365013569]To add another season (for example, if the host country has four seasons), add another row of data and the name of the season. Remember to expand the blue box to include the new row of data. 
The size of the pie pieces depends on the number in the column next to the season labels. In this case, the cold dry season lasts six months and the hot dry season and rainy season each last three months. If the host country has only two seasons, delete a row of data and move the blue box to include only the two remaining rows of data.
To change the month labels, click on them. 
To add another label for the activities (Gardening, Field Crops, etc.), cut and paste one of the other labels to the new position. 
The color of the text can be changed in the Word Art menu box. 
Distribute Handout 1: Information on Local Vegetables.
Use the PowerPoint slides noted below and/or Handout 1 to provide an overview with brief descriptions and examples of commonly grown vegetables in each of the major vegetable families that are cultivated in the host country.
[image: ] Note: A thorough understanding of the value of bio-intensive home gardening can be supported with an understanding of the nutritive and economic value of what is being or could be produced. During previous training activities including homestay activities, it’s quite likely that participants have already acquired some information about local prices of vegetables. They may also have previous knowledge about the nutritive value of, at least, some of the commonly grown vegetables. This could be an opportunity for the trainer to have participants add whatever they may already know about local prices and/or nutritional value for each of the examples given.  
 [SLIDE 24]: Amaryllidaceae family
Onion (Allium cepa) – Typically grown during the cool dry season, but can be grown year-round if adapted varieties are available.
 [SLIDE 25]: Brassicaceae family
Cabbage (Brassica oleracea) – Generally grown during the cool dry season. Can be grown in the rainy season but requires protection from caterpillars and during the hot season if adapted varieties are available.
Turnip (Brassica rapa) – Can be grown year-round.
 [SLIDE 26]: Asteraceae (Compositae) family
Lettuce (Lattuca sativa) – Depending on the variety being planted, can be grown year-round.
 [SLIDE 27]: Cucurbitaceae family
Cucumber (Cucumis sativas) – Can be grown year-round. Pest problems are significant during the rainy season. Avoid contact of fruits with soil.
 [SLIDE 28]: Apiaceae family
Carrot (Daucus carota) – Requires light soil and cool temperatures. Generally, can be grown during the cool dry season. 
 [SLIDE 29]: Malvaceae family
Okra (Abelmoschus esculentus) – Perennial crop. Can be grown year-round with multiple harvests if watered. During the cool season, plant vegetative growth is slow and yield is relatively low, but this is compensated with a higher price on the market.
Bissap (Hibiscus habdiriffa) – Traditionally grown during the rainy season and the beginning of the cool dry season.
 [SLIDE 30]: Solanaceae family
Eggplant (Solanum melangena) – Perennial crop in the tropics. Can be grown year-round with multiple harvests as long as it is properly cared for.
Pepper (Capsicum annum) – Hot peppers can be grown year-round if properly cared for. Green peppers are typically only grown during the cool dry season, as they are prone to fungal infection.
Bitter Tomato [Jaxatu] (Solanum integrefolium) – Perennial crop. Can be grown year-round if properly cared for.
Tomato (Lycopersicon lycopersicum) – Generally only grown in the cool dry season, as it is prone to fungal infections. Varieties can be found that will grow and produce during the rainy season.
 [SLIDE 31]: Explain to participants that it’s important to note that members of the same family are often susceptible to the same pests and diseases and, therefore, can be managed and, if necessary, treated in the same ways. 
To avoid problems, after planting large quantities of the same family of vegetable, follow up the next growing season by planting the same beds with a different kind of vegetable. 
 Note: Rotation of garden crops will be covered further in Gardening Session 4.
Now that participants have been introduced to the local vegetables they will be working with, explain that they will need to know the proper methods and techniques to both propagate and grow them. 
 Note:  A thorough understanding of both the why and how of vegetable propagation and planting is important for intensive gardening. Participants can acquire much of the relevant knowledge by reading available gardening manuals or other related publications. Follow-up questions to assigned readings should be asked by the trainer to ensure specific information and concepts are fully understood. Ideally, readings are followed by demonstrations of any specific skills and/or techniques, and participants are provided ample opportunity both to practice and apply them. 
  Post Adaptation: Demonstrations and hands-on skills training will be dependent upon the location and timing of this training session. If it will not be possible to deliver this session in a fully hands-on format, a reading assignment covering the background, general knowledge with a more lecture style presentation of the more specific knowledge is an option. In this case, to manage available training time efficiently, the following training approach is suggested: 
At the end of the previous session (Gardening Session 2), participants should have been provided with 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. (Posts can use pages 22–31 from the PC/Senegal Garden Manual (reproduced in Handouts 8–10) and pages 1– 3from ATTRA Technical Note “Companion Planting: Basic Concepts and Resources” (reproduced in Handouts 11). 
Divide participants into five small groups, preferably using the homestay groups, and assign each group a specific topic (e.g., Nursery and Transplant System, Direct Seeding, Spacing, Garden Maintenance, and Companion Planting) to prepare and present as a three to five minute mini presentation.  Provide a handout to each group with the reading assignment and guiding questions and ask that they each focus their presentation on these key points. (Please note that vegetative propagation will be discussed in Gardening Session 4, so you likely wouldn’t want to cover that here.)
Ask each group to schedule time prior to this session to meet together to discuss and summarize their assigned information. They will prepare their mini presentation and poster to present the key points to the larger group. Make a note that the mini presentations will not have to include any of the related processes, procedures, and/or steps used to propagate or plant specific types of vegetables, as these will be covered together with the trainer either in the form of garden demonstrations and/or by a trainer-facilitated presentation using the PowerPoint slides and handouts provided with this session. 
 [SLIDE 32]: Introduce the topic of vegetable propagation by providing a definition and noting the three most common methods used in plant propagation.
 [SLIDE 33]: Tell participants that a majority of vegetables that they will work with are started from seeds, and that the seeds of some can be planted directly in the growing bed where they will grow. Other plants will benefit from being started in a separate nursery bed and then transplanted into a final growing bed when they have attained a certain size (usually four leaves). 
Check participants’ understanding of the pre-assigned reading on the vegetable nursery and transplant system (Handout 8) by asking the questions below. 
 Post Adaptation: An alternative to a large group Q&A led by a trainer is to have a small group present the key points from the pre-assigned reading, Nursery and Transplant System (Handout 8). 
Ask the group previously assigned to cover this topic to come forward and share the key points from what they have read and learned with the larger group. The points of information presented by the small group should be the same information (bulleted below) that would be collected during a large group Q&A led by a trainer/facilitator.
Ask participants to answer the following questions:
What is a nursery? It is a small area where vegetables are seeded and allowed to grow prior to being relocated into a permanent bed. 
Why is it done? Production (e.g., survival, growth, genetics) and productivity (i.e., costs of production) of some vegetables are improved when they are started in a nursery and then transplanted.
What are the benefits? Requires less water, improved plant selection, ideal growth space, increased root growth, better use of space over time.
What are some problems? Seeds may not sprout. This may be caused by a variety of issues, such as: Seeds are sown too deep; too old; too much or not enough water; soil or seed contaminated; ants; seed is dispersed out of the bed due to watering technique.
What are solutions? Use good quality seed. Cover bed with mesh cloth. Add wood ash. Use organic insect repellents. Plants should be weeded weekly. As soon as plants have two to three sets of true leaves, start thinning. Water as gently as possible.
Provide Handout 2: Creating a Vegetable Nursery
 [SLIDES 34, 35]: Demonstrate or describe the steps of creating a vegetable nursery. Let participants know that they will be seeding the nursery plot they created when they double dug their 1 m x 1 m beds in the last session. Steps to creating a nursery include:
Double dig a 1 m x 1 m space.
Level surface extremely well and make berms around edges.  
Water the bed for four to six days (long enough for weed seeds to germinate) before seeding so that it can be weeded. 
Make shallow seeding lines 10 cm apart. 
Sprinkle seeds 1–2 cm apart in the seeding lines.
Seed one species per row.
Cover seeds and tamp lightly. 
Water as gently as possible.
Place stakes in corners and cover with a mosquito net.
Weed weekly.

 Post Adaptation: Since some demonstrations are best presented in a field setting, the trainer may determine that it makes more sense to do this and the demonstrations below as part of the initial steps of practicing each procedure/technique.
Tell participants that there are several important things to remember when transplanting young vegetable plants from a nursery into a growing bed: 
Treat transplanted vegetables gently
Transplant quickly
Never handle plants by their stems
Water directly before or after transplanting
Transplant early in the morning or (preferably) in the late afternoon
Transplant on time (make sure you look up the appropriate time for transplanting any specific plant, as transplanting too early or too late during the plants’ development lowers the chance of successful continued growth and survival)
Transplant at the right depth
 [SLIDE 36]: Distribute Handout 3: Transplanting Lettuce and Cabbage Seedlings. Demonstrate or describe the steps required, which include:
Gently remove the transplant from the nursery soil.
Place the transplant in the planting hole just up to the root collar. Pinch off the largest leaves. 
Fill the planting hole and gently press down the soil around the root zone.
 [SLIDE 37]: Provide Handout 4: Transplanting Solanaceae Seedlings. Demonstrate or describe the steps of transplanting a vegetable from the Solanaceae family. Steps should include:
Gently remove the transplant from the nursery soil.
Pinch off the lowest leaves.
Leave the topmost two to four leaves.
Transplant to a depth so that the semi-lignified or mature portion of the stem is at the soil surface. 
While holding the transplant by the leaves, pour water in the hole and then quickly fill with soil. Press down gently to ensure the root system is in contact with the soil. The nodes under the soil surface will sprout new roots.
If the transplant has a significant bend in the stem, follow steps 1–3 as stated above.
Place the transplant in the hole so that the above ground portion of the stem is as vertical as possible.
Follow step 5 (above).
Check the knowledge acquired by participants from the pre-assigned reading on vegetable direct seeding (Handout 9) by asking the questions below. 
 Post Adaptation: Small Group Presentation 2: Direct Seeding (Handout 9) 
Ask the group previously assigned to cover this topic to come forward and share the key points from what they have read and learned with the larger group. The points of information presented by the small group should be the same information (bulleted below) that would be collected during a large group Q&A led by a trainer/facilitator.
What is “direct seeding?” The planting of seeds directly into the growing bed.
Why is it done? Some vegetables, particularly root crops, have sensitive root systems that are easily damaged when removed from the soil.
What are the benefits? Less initial work. Less risk of damaging root hairs and stressing plants.
What are the drawbacks? Increased water use during early stages of plant growth. Less control over plant selection. Longer exposure of the soil surface to the sun.
What is “seeding in pockets”? It is the preparation of individual holes or “pockets” for plants that require greater spacing—for example, beets. Two to three seeds are placed in each hole to ensure germination. The plants are then thinned to one plant per hole once the seedlings are one to two weeks old.
What is “seeding in lines”? For more closely spaced vegetables such as carrots, turnips, and radishes, it is easier to make shallow lines in the soil than to make individual holes. Two to three seeds are placed at the appropriate spacing within rows.
 [SLIDE 38]: Demonstrate or describe the steps of direct seeding.
Measure out and mark the holes or lines where you will direct seed your bed. 
Make holes or lines to the appropriate depth (i.e., two to three times the diameter of the seed). 
If seeding in holes (also referred to as pockets), place two to three seeds per hole. If seeding in lines, place two to three seeds at the appropriate spacing within each line.
Cover the seeds with soil and press down firmly enough to ensure that soil is making contact with the seeds. 
Water the bed regularly. 
About a week or two after the seeds have sprouted, thin them by removing any weak, sick, or mutated plants. You should leave only one plant per space.
Reseed any areas that did not sprout.
Check the knowledge acquired by participants from the pre-assigned reading on Seed/Plant Spacing (Handout 10) by asking the following questions. 
 Post Adaptation: Small Group Presentation 3: Seed/Plant Spacing (Handout 10)
Ask the group previously assigned to cover this topic to come forward and share the key points from what they have read and learned with the larger group. The points of information presented by the small group should be the same information (bulleted below) that would be collected during a large group Q&A led by a trainer/facilitator.
What is meant by “plant spacing?” Spacing refers to the horizontal distance between two plants. If planting is done in rows, we talk about “within row” and “between row” spacing.
Why is proper spacing important? 
Spaced too closely, overcrowding occurs, leading to competition for water, light, and nutrients. Weaker plants remain small and increasingly vulnerable to insect attack. Overcrowding results in overall reduced yields. 
Spaced too far apart, bed space is not being used efficiently, water and nutrient resources are wasted, and yields are not maximized. The individual plant yield will be high but the bed yield will be low due to low plant population density.
What is row spacing? Row spacing refers to planting that is done in a straight line. 
“Within row” refers to the distance between plants within a row.
“Between row” refers to the distance between separate lines of plants. 
While planting in rows is easy, it creates a square pattern that does not maximize use of bed space (i.e., plant growth is not in a square pattern).
What is hexagonal spacing? Hexagonal spacing is done by staggering seed placement in rows, which creates a hexagonal pattern (i.e., plant growth is in a round pattern).
Using hexagonal planting, plantings per square meter can increase by 20–50 percent over row spacing, depending on the vegetable’s spacing needs.
 [SLIDES 39, 40]: Ask participants to refer to Handout 1 to note the spacing for each of the commonly planted vegetables. Ask to make sure that everyone is clear on the difference between “within row” and “between row” distances. Refer to Slide 40 to illustrate the difference between “row spacing” and “hexagonal spacing.” Let participants know that they will practice both spacing techniques.
Recap by telling participants that paying attention to proper spacing is critically important to getting good production from garden beds. Hexagonal planting is used to get the most out of the available light, water, and soil nutrients.
Tell participants that proper spacing requires measurements, and while a tape measure is a useful instrument for determining accurate distances between plants, they are not always readily available. It is prudent, therefore, to identify substitutes. For example, body parts can make convenient spacing tools: 
10 cm – Average width of a fist is 10 cm. 
20 cm – Average distance between the tip of the little finger and the end of the thumb, when stretched as far apart as possible, is 20 cm. 
40 cm –When the tips of the thumbs are placed together, the average distance between the tips of both little fingers is 40 cm. For those with smaller hands, the distance between the elbow and the tip of the little finger is also about 40 cm. 
50 cm – For people whose hands span 20 cm as described above, the distance between the elbow and the tip of the little finger is 50 cm. 
 [SLIDE 41]: Check the knowledge acquired by participants from the pre-assigned reading on Companion Planting (Handout 11) by asking the following questions. 
 Post Adaptation: Small Group Presentation 4: Companion Planting (Handout 11).
Ask the group previously assigned to cover this topic to come forward and share the key points from what they have read and learned with the larger group. The points of information presented by the small group should be the same information (bulleted below) that would be collected during a large group Q&A led by a trainer/facilitator.
What is it? Companion planting is the establishment of two or more plant species in close proximity so that some benefit is derived. Common benefits include pest control and higher yields due to better use of nutrients through the exploitation of different soil depth.
What is trap cropping? Planting a crop in proximity that is more attractive to pests and serves to distract them from the main crop.
What is symbiotic nitrogen fixation? Legumes (e.g., beans) have the ability to fix atmospheric nitrogen for their own use and for the benefit of neighboring plants via symbiotic relationships with Rhizobium bacteria.
What is biochemical pest suppression? Some plants exude chemicals from roots or aerial parts that suppress or repel pests and protect neighboring plants.
What are examples of physical spatial interactions? Tall-growing, sun-loving plants may share space with lower-growing, shade-tolerant species, resulting in higher total yields. Taller corn will disorient the adult squash vine borer and protect vining crops. Prickly vines discourage raccoons.
What is nurse cropping? Tall or dense-canopied plants may protect more vulnerable species through shading or by providing a wind-break.
What are beneficial habitats? Companion plants can provide a desirable environment for beneficial insects or other arthropods, especially predatory and parasitic species.
What does security through diversity mean? A more general mixing of various crops and varieties provides a degree of security to the grower. If pests or adverse conditions reduce or destroy a single crop or cultivar, others remain to produce some level of yield.
Bring this discussion on plant propagation to a close by reminding participants that there are no guaranties that putting seeds in the ground will give the desired result, be it food on the plate or produce for sale in the market. It is only a first step. Once planted, each seed is dependent upon consistent attention and actions of the gardener from the first day to the last. It is important, now, to think about the types of things that will need to be done each day to ensure a successful garden. 
 [SLIDE 42]: Check the knowledge acquired by participants from the pre-assigned reading on general garden maintenance (Handout 12) by asking the following questions. 
 Post Adaptation: Small Group Presentation 5: General Garden Maintenance (Handout 12).
Ask the group previously assigned to cover this topic to come forward and share the key points from what they have read and learned with the larger group. The points of information presented by the small group should be the same information (bulleted below) that would be collected during a large group Q&A led by a trainer/facilitator.
Daily Observation - What does this entail?
Look at your plants. Look under the leaves, at the stems, at the flowers, and at the fruit.
Check under your mulch to make sure the soil is moist.
If the vegetables are ready to eat, pick them.
 If you start to notice pests, treat for them.
 If the garden is getting over-shaded, thin out some branches from surrounding trees.
Watering – How should this be done?
Water for a “10-second shine.”
Water as gently as possible.
NEVER use the garden hose!
Thinning – What is this and why is it done?
Thinning refers to the practice of culling the weaker plants from a given planting space to allow for the most vigorous to have all the space they need to grow quickly and produce high yields. 
A general rule is to thin seedlings when they have one to two sets of true leaves. 
Weeding – What should be done?
Every two weeks, give or take.
Spot-weed when needed.
Get the weeds before they go to seed!
Avoid soil compaction – How?
Water gently.
NEVER walk in the garden beds!
Mulching – Why is this important? What can be used for mulch?
Mulching protects the soil from the sun.
Retains moisture
Adds organic matter
Creates beneficial habitat for growing things
Care for tools – What should be done?
Keep tools out of reach of termites.
Keep tools clean and rust free.
[bookmark: _Toc364750615][bookmark: _Toc365013575][bookmark: _Toc393101711]Practice	 1 hour, 15 min
[bookmark: _Toc393101712]Propagating and planting vegetables
Participants will practice the specific skills associated with vegetable propagation and planting introduced in this session. 
 Post Adaptation: One efficient option for this practice is to establish five stations, with a single technique practiced at each station, as presented below. This will require assistance, either by knowledgeable PC staff or by inviting experienced PCVs to help. Additionally, for the seeding and planting activities, each group should use the 1 m x 3 m double-dug and amended growing beds and the 1 m x 1 m bed prepared in Session 2.
Divide participants into five groups. Assign each group to one of five stations. If the technique has not been previously demonstrated, the facilitator at each station should carefully demonstrate each step and then let the participants replicate.
Station 1: Line seeding in 1 m x 1 m nursery
Follow procedure described in Information section #10 above. Using the 1 m x 1 m beds double-dug by participants in Session 2 now as nurseries, each participant should directly seed a vegetable, following procedure steps 4–10. The vegetables can, later, be transplanted into growing beds.
Use tomato, lettuce, or cabbage seeds.
Station 2: Direct line seeding in growing bed.
Follow procedure described in Information section #14 and #15above and on Handout 5. Each participant should line-seed at least two rows on a 1 m x 4 m growing bed.
Use turnip, carrot, or radish seeds.
Station 3: Direct pocket seeding in growing bed.
Follow procedure described in Information section #14 and #15 above and on Handout 5. Each participant should plant four pockets in a hexagonal pattern on a planting bed.
Use okra, hibiscus, bean, or cucumber seeds.
Station 4: Transplanting from nursery to growing bed. 
Follow procedure described in Information section #12 above, and on Handouts 3 and 6. Each participant should transplant four plants, in a hexagonal pattern in a growing bed.
Use lettuce, cabbage, or onion seedlings.
Station 5: Transplanting from nursery to growing bed.
Follow procedure described in Information section #13 above, and on Handouts 4 and 6. Each participant should transplant six plants in a hexagonal pattern in a planting bed.
Use tomato or eggplant seedlings.
[bookmark: _Toc365013577][image: ] Note: Each station facilitator should make sure that participants have the appropriate handout detailing the steps of the technique to be practiced. Always start with a quick review of the steps to be taken in each technical procedure to be sure that there are no questions.
Allow 15 minutes for all participants in each group to complete the steps of their technique before signaling a move to the next station.
When participants have passed through all five stations, ask if there are any final questions before moving to the Application section. Let them know that the other vegetative propagation techniques will be practiced as part of the next Gardening session (Session 4).
[bookmark: _Toc364750617][bookmark: _Toc365013584][bookmark: _Toc393101713]Application	 1 hour
[bookmark: _Toc393101714]Propagating and planting vegetables
Participants now apply the knowledge and skills they have acquired in a very practical, hands-on manner. Ideally, they will each have an assigned plot of ground where they have double-dug one or more planting beds, in addition to the 1 m x 1 m nursery bed that was prepared in the previous session (Gardening Session 2). 
Provide each participant with Handout 7: Planting Your Garden and Handout 13: Notes on Planting the Garden. Go over the handouts to make sure each participant knows what is expected.
Using the previously prepared double-dug planting beds, provide each participant with an appropriate quantity of seeds and seedlings to be planted/transplanted and grown for the duration of training. 
Additional seeds and seedlings should be provided if other opportunities exist to initiate gardens at other sites (e.g., host family, local school, or health center) during the course of training. 
[bookmark: _Toc365013586][image: ] Note: Each participant should calculate how many seeds/plants she or he will need based on the size of the growing bed and the appropriate seed/plant spacing. Allow as much freedom of choice in selecting what to plant as the available site and timing allows. This will allow participants to share different experiences and results, providing a wider range of overall knowledge and skills acquisition.
Once the garden beds are sown, make sure that participants understand that they are now responsible for following the general garden maintenance guidance discussed in the Information section, including making and recording daily observations. Participants should expect that training staff will check in with them on a frequent and regular basis to ensure that all techniques and practices are being adhered to, and to provide guidance or support when problems are encountered.
  Note:  At this point, technical trainers should model an effective extension agent and become “facilitators* of learning,” encouraging participants to rely on their own critical thinking and problem-solving abilities to analyze, sort through possibilities, and find solutions to problems they may encounter while managing their garden plots. While there may be times where it’s necessary to provide reminders or to introduce a new idea or “best technical” solution in a timely, “teachable moment,” trainers should also be building participants’ capacity to think for themselves in preparation for a future assignment where new problems will need to be resolved in a different, less known context. This can even mean standing by while participants make mistakes and experience a degree of failure. Failure is not a bad thing as long as the trainer encourages an unsuccessful participant to make a conscious effort to reflect, analyze, draw logical conclusions, and develop a better informed plan for continuing forward (i.e., experiential learning). It’s much better for participants to make mistakes and experience failure during their training rather than later when they have gained the trust of project beneficiaries and are counted on for positive results from investments. 
* Facilitation [in the modern context of agricultural extension advisory services] means giving assistance to the process of information exchange and learning, supporting group dynamics to enhance communication and mutual understanding, and providing the technical backup options. A facilitator seldom provides straight answers to questions from farmers, but rather asks what farmers themselves think concerning the subject matter, or suggests ways on how to find the information they are looking for. 
From: Ludemann, Rudd and Stutzer, Hoeb. 2010. “Review of Rural Extension Services: Experiences in the Field and Best Practices.” Global Study Report, July – September 2010.. Wageningen, Netherlands.
[bookmark: _Toc359853534][bookmark: _Toc235768743][bookmark: _Toc236737436][bookmark: _Toc364750619][bookmark: _Toc365013593][bookmark: _Toc393101715]Assessment
Learning Objective 1 is assessed by observation of individual performance during the Practice section.
Learning Objectives 2 & 3 are assessed by observation of individual performance during the Application section, which continues for the duration of the gardening practicum.



[bookmark: _Toc359853535][bookmark: _Toc235768744][bookmark: _Toc236737437][bookmark: _Toc364750620][bookmark: _Toc365013594][bookmark: _Toc393101716] 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: _Toc393101717]Resources
Peace Corps/Senegal. 2013 edition. Gardening in Senegal. 

Ludemann, Rudd and Stutzer, Hoeb. 2010.  “Review of Rural Extension Services: Experiences in the Field and Best Practices.” Global Study Report, July – September 2010. Wageningen, Netherlands. 


Kuepper, George and Dodson, Mardi. 2001. “Companion Planting: Basic Concepts and Resources.” Appropriate Technology Transfer for Rural Areas (ATTRA) Horticulture Technical Note. 
[bookmark: _Toc359853536][bookmark: _Toc235768745][bookmark: _Toc236737438][bookmark: _Toc364750621][bookmark: _Toc365013595][bookmark: _Toc365029644][bookmark: h1][bookmark: _Toc393101718] Handout 1: Information on Local Vegetables		
	Common Name
	Local Name(s)
	Scientific Name
	Family Name
	Growing Season
	Propagation Method 
	Planting/
Spacing
	Companions (C)/
Antagonists (A)

	Red Onion
	Oignon (Fr); Local names - Soble, Basale/Soble, Basale/Jabaa, Jabbo
	Allium cepa
	Amaryllidaceae
	cool, hot, rainy (variety dependent)
	Nursery -
transplant
	Between-row: 10 cm 
Within-row: 10 cm 
	C: Beet, strawberry, tomato, lettuce, leek, cabbage, eggplant 
A: Pea, bean

	Green Onion
	Ciboule (Fr); Local names - Soble vert, Jaba jamba
	Allium cepa
	Amaryllidaceae
	cool, hot, rainy (variety dependent)
	Division of offsets
	Within-row: 5–10 cm 
Between-row: 5–10 cm 
	C: Beet, strawberry, tomato, lettuce, leek, cabbage, eggplant 
A: Pea, bean

	Cabbage
	Chou (Fr); Local names - supome
	Brassica oleracea
	Brassicaceae
	cool, hot (variety dependent)
	Nursery -
transplant
	Between-row: 40 cm 
Within-row: 40 cm 
(small heads) 
Between-row: 25 cm 
Within-row: 25 cm 
	C: Beet, onion, bean, potato, garlic, carrot, peppermint, hibiscus 
A: Tomato, pole bean

	Turnip
	Navet (Fr); Local names - n/a
	Brassica rapa
	Brassicaceae
	cool, hot, rainy
	Direct seed (lines) 
	Within-row: 15 cm 
Between-row: 15–20 cm 
	C: Pea, nasturtium, lettuce, cucumber 
A: Potato

	Lettuce
	Laitue (Fr); Local names - Salaat
	Lattuca sativa
	Asteraceae
	cool, hot, rainy (variety dependent)
	Nursery -
transplant
	Between-row: 10 cm 
Within-row: 10 cm 
(small heads) 
Between-row: 20 cm 
Within-row: 20 cm 
(medium heads) 
Between-row: 30 cm 
Within-row: 30 cm 
(large heads) 
	C: Carrot, radish, cucumber, onion, garlic, strawberry

	Bean
	Haricot vert (Fr); Local names - Nebe Haraan, Neve Kecce
	Phaseolus vulgaris
	Fabaceae
	cool
	Direct seed in pockets 
	Between-row: 40 cm 
Within-row: 40 cm 
	C: Potatoes, carrots, cucumbers, cauliflower, cabbage, corn, peas, eggplant 
A: Onions, garlic

	Cucumber
	Concombre (Fr); Local names - n/a
	Cucumis sativas
	Cucurbiticeae
	cool, rainy (variety dependent)
	Direct seed in pockets 

	Between-row: 1.5 m (on ground) 
Within-row: 40 cm (on ground) 
Between-row: 50 cm (on trellis) 
Within-row: 50 cm (on trellis) 
	C: Bean, corn, pea, radish, okra, lettuce 
A: Potato

	Carrot
	Carotte (Fr); Local names - Karot
	Daucus carota
	Apiceae
	cool
	Direct seed in line 
	Between-row: 20–30 cm 
Within-row: 5 cm 

	C: Pea, lettuce, onions, tomatoes, beans, cauliflower, cabbage, turnips 
A: Dill

	Cauliflower
	Chou Fleur (Fr); Local names - n/a
	Brassica oleracea
	Brassicaceae
	cool
	Nursery -transplant
	Between-row: 40 cm 
Within-row: 40 cm 
	C: Bean

	Okra
	Gombe (Fr); Local names - Kanje
	Abelmoschus esculentus
	Malvaceae
	cool, hot, rainy (variety dependent)
	Direct seed 
in pockets
	Between-row: 50–90 cm 
Within-row: 40–50 cm 
	C: Pepper, cucumber

	Hibiscus
	Oseille de Guinea (Fr); Local names - Bissap, Folere, Fassup,  Kukaa/Daa
	Hibiscus habdiriffa
	Malvaceae
	year-round
	Direct seed in pockets 
	Between-row: 60 cm 
Within-row: 40 cm 
	

	Eggplant
	Aubergine (Fr); Local names - Batanse/Patanse
	Solanum melangena
	Solanaceae
	cool, hot, rainy (variety dependent)
	Nursery -transplant
	Between-row: 75 cm 
Within-row: 50 cm 
	C: Bean, onion, potato

	Moringa
	Ben Aille (Fr); Local names - Nebedai
	Moringa oleifera
	Moringaceae
	cool, hot, rainy (variety dependent)
	Direct seed in pockets

	Within-row: 10 cm 
Between-row: 10 cm 
	

	Sweet Pepper
	Poivron (Fr); Local names - Kani Salat/Kani Diima
	Capsicum annum
	Solanaceae
	cold, hot, rainy (variety dependent)
	Nursery -
transplant
	Between-row: 40 cm 
Within-row: 40 cm 
	C: Basil, okra

	Hot Pepper
	Piment (Fr); Local names - Kani, Niomoko, Gile, Kono
	Capsicum annum
	Solanaceae
	cold, hot, rainy (variety dependent)
	Nursery -
transplant
	Within-row: 40 cm 
Between-row: 80 cm 
	C: Basil, okra

	Daikon Radish
	Navet Chinoise (Fr); Local names - n/a
	Raphanus sativus
	Brassicaceae
	cold, hot, rainy
	Direct seed in lines 
	Between-row: 20 cm 
Within-row: 10 cm 

	C: Pea, nasturtium, lettuce, cucumber 
A: N/A

	Bitter Tomato
	Local name - Jaxatu
	Solanum integrefolium
	Solanaceae
	hot, rainy, cool seasons (variety dependent)
	Nursery -
transplant
	Between-row: 60 cm 
Within-row: 40 cm 
	

	Sweet Potato
	Patate Douce (Fr); Local names - Patas/Patat, Fatata/Patata, Pute/Patat, Patasso/Patatto
	Ipomomea batatus
	Convulvulaceae
	hot, rainy, cool seasons (variety dependent)
	Cuttings
	Within-row: 30 cm 
Between-row: 60 cm 
	C: Okra, eggplant, tomato, chili, 
bean, amaranth

	Tomato
	Tomate (Fr); Local names - Tomate, Mette
	Lycopersicon lycopersicum
	Solanaceae
	cool, hot, rainy (variety dependent)
	Nursery -
transplant
	Within-row: 40 cm 
Between-row: 50 cm 
	C: Chive, onion, carrot, garlic, parsley, marigold 
A: Kohlrabi, potato, fennel, cabbage

	Mint
	Menthe (Fr); Local name - nana
	Mentha spp.
	Lamiaceae
	hot, cold, rainy (variety dependent)
	Cuttings
	Between-row: 10–15 cm 
Within-row: 
10–15 cm 
	C: Tomato, eggplant, pepper






[bookmark: h2][bookmark: _Toc393101719] Handout 2: Creating a Vegetable Nursery	
Excerpted from: Peace Corps/Senegal. 2013 edition. Gardening in Senegal.
Procedure:
Weed the (previously double-dug) 1 m x 1 m nursery bed completely.
Make shallow seeding lines 5 cm apart.
Sprinkle seeds in rows 1–2 cm apart.
Seed one species per row.
Cover seeds and tamp lightly.
Water as gently as possible.
Place stakes in corners and cover with mesh cloth or an old, unusable mosquito net.
Weed weekly.
[image: ][image: ]
Source: 


[bookmark: h3][bookmark: _Toc393101720] Handout 3: Transplanting Lettuce and Cabbage Seedlings	
Excerpted from: Peace Corps/Senegal. 2013 edition. Gardening in Senegal.

[image: ]








[bookmark: h4][bookmark: _Toc393101721] Handout 4: Transplanting Solanaceae Seedlings
Excerpted from: Peace Corps/Senegal. 2013 edition. Gardening in Senegal.

[image: ]


[bookmark: h5][bookmark: _Toc393101722] Handout 5: Direct Seeding	
Excerpted from: Peace Corps/Senegal. 2013 edition. Gardening in Senegal.
Procedure:
Measure out and mark the holes or lines where you will direct seed in your bed. 
Make holes or lines to the appropriate depth. 
If seeding in holes, place two to three seeds per hole. If seeding in lines, place two seeds at the appropriate spacing within each line.
Cover the seeds with soil and press down firmly enough to ensure that soil is making contact with the seeds. 
Water the bed regularly. 
About a week or two after the seeds have sprouted, thin them by removing any weak, sick, or mutated plants. You should leave only one plant per space.
Reseed any areas that did not sprout.













[bookmark: h6][bookmark: _Toc393101723] Handout 6: Seed/Plant Spacing	
Row Spacing 								Hexagonal Spacing
                    [image: ]




[bookmark: h7][bookmark: _Toc393101724]Handout 7: Planting Your Garden	
Divide each of your three garden beds into four sections, 1 m x 75 cm, so that you have 12 sections.
                                         
Decide which vegetable will be planted in each section, and mark sections accordingly. 
For vegetables to be transplanted:
Find the spacing for the vegetable you are transplanting in the chart on the next page.
Measure and mark the appropriate spacing in that vegetable’s section in your garden bed.
Transplant the vegetables in the holes you marked.
For vegetables to be direct seeded:
Find the spacing for the vegetable you are seeding in the chart below.
Measure and mark the appropriate spacing in that vegetable’s section in your garden bed.
Seed the lines or holes you just marked.
Once the whole section is seeded, cover the seeds lightly.
Once all the vegetables are seeded or transplanted, water the beds gently but thoroughly.
Mulch transplanted beds with available brown materials. 
Water beds twice a day, every day.
Once the direct-seeded beds have sprouted, mulch thoroughly between the sprouted seedlings.
Thin seedlings to one sprout per pocket.
Weed beds once a week and as needed.
Record the layout of your beds and their progress in your field notebooks.




	Vegetable
	Spacing
	Time of Year
	Transplant/Direct Seed

	Hibiscus
	40 cm Hexagonal
	Year Round
	Direct Seed – 3 per pocket

	Cabbage
	30 cm Hexagonal
	Best in Cool Season
Year-Round (Depending on Variety)
	Transplant

	Carrot
	10 cm between Rows – Thin to 10 cm
	Year-Round (Depending on Variety)
	Direct Seed – Line Seeded

	Cucumber
	50 cm Hexagonal
	Year-Round (Depending on Variety)
	Direct Seed – 3 per pocket

	Eggplant
	40 cm Hexagonal
	Year-Round
	Transplant

	Jaxatu
	40 cm Hexagonal
	Year-Round
	Transplant

	Lettuce
	20 cm Hexagonal
	Year Round (Depending on Variety)
	Transplant

	Okra
	40 cm Hexagonal
	Year-Round
	Direct Seed – 3 per pocket

	Onion
	15 cm Hexagonal
	Best in Cool Season
	Transplant

	Pepper
	40 cm Hexagonal
	Year-Round
	Transplant

	Tomato
	40 cm Hexagonal
	Best in Cool Season;
Year-Round (Depending on Variety)
	Transplant

	Turnip
	20 cm between rows – Thin to 20 cm
	Year-Round
	Direct Seed – Line Seeded






[bookmark: h8][bookmark: _Toc393101725]Handout 8: Pre-Assigned Reading – Nursery and Transplant System	
Excerpted from Gardening in Senegal, PC/Senegal Gardening Manual
Guiding Questions for Reading Assignment:
What is the nursery and transplant system?
Why is it done?
What are the benefits?
What are some problems?
What are solutions?

The Nursery and Transplant System
The nursery and transplant system is a gardening system in which vegetables are seeded in a small area and then relocated into a permanent garden bed once they are large enough to make it on their own. While this system takes more time and labor than direct seeding, it is beneficial for several reasons.
• Requires less water - The small footprint of the nursery requires less water while the young plants are still small than would be necessary if the same number of seed was planted in a garden bed at the mature plants’ recommended spacing.
• Improved plant selection - Not all seeds germinate, but most transplants survive. When your seedlings are ready for transplanting, you can pick the healthiest and strongest of them to transplant into the permanent bed. These strong, healthy transplants are also the best candidates for seed saving programs once the plants bear fruit.
• Provides ideal growth space - Plants grow better when they are evenly spaced and it is easier to evenly space transplants than plants that are direct seeded. When plants are bunched together their roots compete for soil nutrients and water, and their leaves compete for space and light. Plants that are tightly bunched tend to be smaller, prone to disease and pest problems, and produce a significantly smaller yield.
• Increased root growth - Some plants benefit from increased root growth when transplanted deeper into the soil. When Solanaceae such as tomato, pepper, eggplant, and bitter tomato are planted deeper than the root collar, they actually send out roots from the portions of the stem that are in contact with the soil, greatly increasing the depth of the lateral root system.
• Better use of space over time - Nurseries make better use of space and time. You can have seedlings in a nursery while you still have mature crops in your garden beds. For an intensive gardening operation, you should plan to start you nursery two to six weeks (depending on the vegetable) before the projected harvest date of the crops in your permanent beds.

The Transplant Group
	Cabbage
	Marigold

	Basil
	Onion

	Bitter Tomato
	Pepper (Green)

	Eggplant
	Pepper (Hot)

	Leek
	Tomato

	Lettuce
	Water Spinach




The Nursery Process
1. Double-dig a 1 m x 1 m space.
2. Level surface extremely well, and make berms around edges.
3. Water the bed for four to six days (long enough for weed seeds to germinate) before seeding so that it can be weeded.
4. Make shallow seeding lines 10 cm apart.
5. Sprinkle seeds 1–2 cm apart in the seeding lines.
6. Seed one species per row.
7. Cover seeds and tamp lightly.
8. Water as gently as possible.
9. Place stakes in corners and cover with a mosquito net.
10. Weed weekly.
Common Nursery Troubles
Seeding a nursery is pretty straight forward, however sometimes the seeds never show. If that happens, here is a list to help you trouble shoot.
• Seeds are planted too deeply – If seeds are planted too deeply, they germinate in the soil, but the first leaves are unable to reach the surface. A good general rule is that seeds should be planted at a depth that is equal to their thickness. For very small seeds, including lettuce and basil, it can be more successful to scatter them lightly over the surface and then gently scratch them in with your fingertips.
• Using poor quality (new seed with a low germination and/or low vigor) or old seeds – Germination rates drop with time. If you are sure that you have planted your seeds at the proper depth, it is possible that your seed is no longer viable to age or climatic conditions such as high heat and humidity.
• Improper watering of soil – Seeds and young sprouts can rot if there is too much water and not enough oxygen. If a nursery is double dug properly, this should not be a problem. If you are making a nursery in a container, make sure to poke small holes in the sides and bottom to allow for proper drainage. Additional problems result when the watering regime does not provide enough water for adequate uptake (i.e., imbibition) and germination of seeds. Also a bed splashed with water can cause seed loss by digging up and carrying away seeds.
• Using soil that has been exposed to herbicides – Herbicides can linger in soils, reducing germination rates and slowing plant growth.
• Planting in an area that is not protected from ants, rats, or squirrels – If there are a lot of ants in close proximity to your nursery area, they will carry off your seeds like a cake at a picnic! Surrounding the edges of your nursery with a thick line of wood ash and watering in the seeds immediately after seeding can help deter ants from entering.
Nursery Protection
• Mesh cloth – Mesh cloth provides shade for young plants and protects them from Mosaic and other insect-borne viruses. Young plants contract the virus when they are bitten by infected insects. However, the virus does not show itself until after it has been transplanted, greatly reducing crop yield. Although mature plants are still capable of contracting Mosaic virus once they have been transplanted in garden beds, the virus won’t manifest until after the plants have begun to produce fruit. At this stage there will not be significant loss to yield.
• Wood ash – Wood ash has diatomaceous (microscopic razor blades) properties and can damage and deter soft-bodied insects such as termites and caterpillars. It also has a very low pH (basic) that helps deter ants. By spreading a thick line of wood ash around your nursery, you can dissuade many soil creatures from venturing in.
• Organic insect repellents – These can be extremely effective at deterring pests from vegetable nurseries.
Nursery Maintenance
• Weeding – Young plants are extremely vulnerable to over competition from weeds. Nurseries should be weeded weekly to ensure that water and nutrients are going to the plants you want.
• Thinning – As soon as your vegetables have two to three sets of true leaves, you can start thinning. You want to have between 1 and 2 cm of space between each seedling. Pull out all plants that look small, weak, or otherwise unhealthy. When thinning, pull the undesired plants out gently so as not to disrupt the root systems of the plants you want to keep.
• Watering – Watering should be done as gently as possible. Even a normal watering can be too rough if used from too great a height. Especially when plants are very young, you should inspect your nursery to make sure the seedlings are not bent over and stuck in the soil. If they are, gently free them without damaging the roots or stems.
Transplanting
When transplanting vegetables it is important to treat them gently. Stressed or damaged transplants will take longer to re-establish in garden beds and can lead to reduced yields. For general transplanting tips, keep the following in mind:
• Transplant quickly – Once a plant is removed from the nursery, it needs to be transplanted as soon as possible. Every minute that the roots are exposed to sun and air makes it more difficult for the plant to re-establish.
• Never handle plants by their stems – Stems are vital to a plant’s health. The stems on transplants tend to be soft and easily damaged. When transplanting try always to hold plants either by gently cupping the root ball from the bottom, or by holding them by the leaves which are no great loss to the plant if they get damaged.
• Water in directly before or after transplanting – Plants need water as soon as they are transplanted. Do not leave fresh transplants in the ground for longer than 15 minutes before watering. If the plants start to wilt before the 15-minute mark, water them in sooner. A mild compost tea solution is a good thing to use when watering in to help reduce plant stress. If transplanting at a time when the transplants are in full sun, you can prevent wilting by pouring a small amount of water in the transplanting hole just before placing the transplant.
• Transplant in the early morning or late afternoon –For increased transplant success, only transplant early in the morning, or late in the afternoon to give them time to establish before facing the heat from the sun.
• Transplant on time – Transplanting too early means young plants are not hardy enough to handle the stress of transplanting. Transplanting too late means young plants have started to outgrow the nursery and run the risk of having their roots damaged as they are removed from one another. 
Transplanting Depth
Not all plants are transplanted in the same manner. Some plants prefer to be planted just up to their root collar. In general these are plants that are grown for their greens such as lettuce and cabbage. Other species, particularly those of the Solanaceae family, prefer a much deeper transplanting. When transplanting members of the Solanaceae, plant them so that the semi-lignified portion of the stem is just at the soil surface. The portion of the stem that is submerged will then grow roots, greatly increasing the plant’s ability to uptake nutrients.

[bookmark: h9][bookmark: _Toc393101726] Handout 9: Pre-Assigned Reading – Direct Seeding	
Excerpted from Gardening in Senegal, PC/Senegal Gardening Manual, pages 25–26.
Guiding Questions for Reading Assignment:
What is direct seeding?
Why is it done?
What are the benefits?
What are the drawbacks?
What is “seeding in pockets”?
What is “seeding in lines”?

Not all vegetables are suitable for the nursery and transplant system. Some vegetables, especially root crops, have much more sensitive root systems that can easily be damaged when removed from the soil. For these crops, the direct seeding method is ideal.
Benefits of Direct Seeding
• Less initial work – All you have to do is prepare your bed, plant your seeds at the appropriate spacing, water, and wait. The nursery and transplant system is more work over time.
• Less risk of damaging plant roots and stressing plants – Transplanting can be traumatic even for members of the transplant group. If done improperly, transplanting can significantly reduce the yield of a given vegetable. Direct seeding avoids this potentially hazardous step.
Drawbacks of Direct Seeding
• Increased water use during early stages of plant growth – In the nursery and transplant system you are watering the same number of plants in a tiny little footprint. In a direct-seeded bed, the whole bed needs to be watered.
• Less control over plant selection – In the nursery and transplant system you can cull out any plants that show signs of weakness, disease, or mutation before transplanting.
• Longer exposure of the soil surface to the sun – Generally, you cannot mulch a directly seeded bed until after the seeds have sprouted and grown to a height of approximately 10 cm. Mulching too early can damage young seedlings as they emerge from the soil and press against the underside of the mulch, or make them vulnerable to fungal attacks due to increased humidity. For very widely spaced directly seeded vegetables (cucumber, squash, watermelon, melon, okra, and bissap) you can mulch the area and then clear pockets in the mulch to sow your seeds. However wind may still blow the mulch over the young seedlings.


Seeding in Pockets
For direct-seeded species that require a wide spacing, such as cucumber, squash, beets, watermelon, melon, okra, and bissap, it is easier to make individual holes or “pockets.” When making the direct seeding holes, keep the appropriate seed depth in mind (seeding depth should be three to four times the thickness of the seed). It is a common mistake to make the holes so deep that the seedling never reaches the surface. When seeding in holes, place two to three seeds in each hole to ensure germination. Thin to one plant per hole once the seedlings are one to two weeks old.

The Direct Seed Group
	Bean
	Melon

	Beet
	Moringa

	Bissap
	Okra

	Carrot
	Parsley

	Celery
	Radish – French

	Cilantro
	Radish – Daikon

	Corn
	Squash

	Cucumber
	Turnip

	Dill
	Watermelon



Seeding in Lines
For certain species that are more closely spaced, such as carrot, turnip, radish, and beet, it is easier to make shallow lines in the soil than to make individual holes. Place two to three seeds at the appropriate within-row spacing within the rows.
Steps to Direct Seeding
1. Measure out and mark the holes or lines where you will direct seed in your bed.
2. Make holes or lines to the appropriate depth.
3. Seeding in holes, place two to three seeds per hole. Seeding in lines, place two seeds at the appropriate spacing within each line.
4. Cover the seeds with soil and press down firmly enough to ensure that soil is making contact with the seeds.
5. Water the bed regularly.
6. About a week or two after the seeds have sprouted, thin them by removing any weak, sick, or mutated plants. You should leave only one plant per space.
7. Reseed any areas that did not sprout.


[bookmark: h10][bookmark: _Toc393101727]Handout 10: Pre-Assigned Reading – Seed/Plant Spacing	
Excerpted from Gardening in Senegal, PC/Senegal Gardening Manual, pages 28–29.
Guiding Questions for Reading Assignment:
What is meant by spacing?
Why is proper spacing important?
What is row spacing?
What is hexagonal spacing?

The term spacing refers to the horizontal distance between two plants. If plants are spaced too closely together, overcrowding occurs. If plants are overcrowded, they begin to compete with each other for water, light, and nutrients. In this environment, weaker plants will remain small and become increasingly vulnerable to insect attack, resulting in overall reduced yields. If plants are spaced too far apart, bed space is not being used efficiently, water and nutrient resources are wasted, and yields are not maximized. Proper spacing is not an exact science and often times there is a range of functional spacing. Use the suggested spacing as a guide, but don’t be afraid to make slight changes, as soil and water conditions, and desired produce size may vary with site and situation.
Row Spacing
In conventional gardening, plants are often spaced in straight lines. Straight line planting is referred to as row spacing. “Within-row” refers to the distance between plants within a row, and “between-row” refers to the distance between separate lines of plants. While planting in rows is slightly easier to implement than planting in a hexagonal pattern, it does not maximize use of bed space.
Hexagonal Spacing
Row spacing creates a square pattern within the garden bed. Plants however do not grow in square shapes, but in rough circular shapes. By staggering rows and planting in a hexagonal pattern, plantings per square meter can increase by 20–50 percent depending on the vegetable’s spacing needs.
Convenient Spacing Tools
Although tape measures are extremely useful for determining accurate distances between plants, they are not always readily available in all sites or are not convenient to use if planting a large number of plants.
If you are working in an area where measuring tapes are unavailable, you can use parts of your body to accurately determine distances. When you are near a tape measure, use it to find out convenient body spacing tools. Some common examples are:
10 cm – For most people, the width of their fist is 10 cm.
20 cm – For most people, when their little finger and thumb is stretched as far apart as possible, the distance between the tip of the little finger and the tip of the thumb is 20 cm.
40 cm – For most people, if the tips of the thumbs are placed together, the distance between the tips of both little fingers is 40 cm. For those with smaller hands, the distance between the elbow and the tip of the little finger is 40 cm.
50 cm – For people whose hands span 20 cm as described above, the distance between the elbow and the tip of the little finger is 50 cm.
If you do own a tape measure, it is not always convenient to use for every planting, especially if you are planting in a hexagonal pattern. For hexagonal spacing, measure and cut two sticks to the distance you are planting. Measure and mark your first line using the tape measure. Once the first line is marked, use the sticks to form a triangle off of two marked points. The third point is the place of the next planting. Repeat this process and your bed will be planted hexagonally.



















[bookmark: h11][bookmark: _Toc393101728] Handout 11: Pre-Assigned Reading – Companion Planting
Excerpted from Kuepper, George and Dodson, Mardi. 2001. “Companion Planting: Basic Concepts and Resources.” Appropriate Technology Transfer for Rural Areas (ATTRA) Horticulture Technical Note.	
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Guiding Questions for Reading Assignment:
What is companion planting? 
What is trap cropping? 
What is symbiotic nitrogen fixation? 
What is biochemical pest suppression? 
What are examples of physical spatial interactions? 
What is nurse cropping? 
What are beneficial habitats? 
What does security through diversity mean? 


[bookmark: h12][bookmark: _Toc393101729]Handout 12: Pre-Assigned Reading – General Garden Maintenance	
Excerpted from Gardening in Senegal, PC/Senegal Gardening Manual, pages 29– 31.
Guiding Questions for Reading Assignment:
For each of the terms below, briefly describe what should be done, or how it should be done and why it is important.
Daily observation:
Watering:
Thinning:
Weeding:
Soil compaction:
Mulching:
Care of tools:

Daily Observation
The best fertilizer is the gardener’s shadow. If you are not in your garden every day taking the time to make close observations, problems can quickly get out of control. Spend the time to look at your plants. Look under the leaves, look at the stems, look at the flowers, and look at the fruit. Check under your mulch to make sure the soil is moist. If the vegetables are ready to eat, pick them. If you start to notice pests, treat for them. If the garden is getting over shaded, thin out some branches from surrounding trees.
Watering
Proper watering is crucial to garden health. The following list provides all of the information you need to water successfully:
• Water gently – Whether it is homemade or purchased from the store, always use some kind of watering can that sprinkles water. When water first comes out of a watering can it starts very roughly. By first tipping the watering can over the path, and then moving it over the bed, you can make sure that the water flow is as gentle as possible. Pouring or splashing water onto garden beds compacts the soil and can quickly lead to soil erosion and plant root exposure.
• Provide adequate water – Plants require an average of 5 liters of water per square meter (5 L/1 m2). Depending on seasonal temperature changes, the necessary amount of water may vary. A good rule to follow when watering is the “10-second shine” rule. After watering, the surface of the soil should stay shiny for about 10 seconds before the water fully penetrates the soil. Watering should also be done as gently as possible.
• Water regularly – Plants will adjust to a given watering regiment. Increasing or decreasing daily watering abruptly can stress plants, resulting in decreased yields. If only one daily watering is scheduled, water preferably late in the afternoon.
• Water uniformly – Water the bed as uniformly as possible. It is easy to forget to water the sides of the bed, and in turn decrease the yield of the vegetables planted on the edges. If you water in straight lines across the width of the bed, this can be avoided.
• Check soil moisture regularly – Even if you are adhering to a regular watering schedule it is possible for soil moisture to drop below a healthy level. As climatic conditions become more arid in the cool dry season, water sometimes evaporates from the soil surface before it penetrates to the subsoil. If this happens frequently, a dry pan develops. A dry pan is a shelf of bone-dry soil beneath moist soil. A dry pan can be detrimental to plant health as a large part of the root system has no access to water. One to two times a week, find a place in a bed that will not damage plant roots and dig down 20–30 cm to ensure that there is even moisture to an acceptable depth.
Thinning
Whether seeding in the nursery or direct seeding into garden beds, nearly all vegetables are seeded with two to three seeds per space. This practice is designed to safeguard against potentially low germination. However, if more than one seed germinates, the plants will soon crowd and begin to compete with each other over light, water, and nutrients. “Thinning” refers to the practice of culling the weaker plants from a given planting space to allow for the most vigorous to have all the space they need to grow quickly and produce high yields. A general rule is to thin seedlings when they have one to two sets of true leaves. Thinning too early can damage the fragile roots of the young plants you intend to keep. If too much time passes before plants are thinned, roots will grow into each other and you may damage the roots of the plants that you are trying to save.
Weeding
A weed is any plant that the gardener does not want in the garden. Weed seeds can lay dormant in the soil for a number of seasons before conditions are right for germination. If weeds are left unchecked, they will quickly overcrowd and out-compete garden vegetables. Weed garden beds prior to planting and then thoroughly re-weed once every two weeks. As part of a daily routine, pull out individual weeds as they sprout. It is important not to allow weeds to go to seed. If weeding is done properly, every season weeding work will become less and less. If even one weed is allowed to go to seed, there are potentially hundreds or thousands of new weeds that will need to be pulled.
Mulching
Mulch is any material placed around plants in a garden bed that completely covers the soil. Mulch should be anywhere from 5 to 15 cm thick depending on the material being used and should be at least 3–5 cm from contact with plant stems to prevent fungal problems. Materials commonly used include peanut shells, dry grass, dry leaves, old roofing thatch, and rice hulls. Mulching is beneficial for a number of reasons:
• Protection from the sun – When soil is exposed to the sun, humus degrades, water evaporates, and soil temperatures increase. A thick layer of mulch significantly reduces these effects, maintaining soil quality, conserving water, and keeping soil temperatures cool.  Inversely, mulch keeps the soil warmer when outside temperature is low, acting like a blanket.
• Weed control – If mulch is thick enough, weeds that sprout cannot make it through the physical barrier, significantly reducing the amount of weeding that is required.
• Erosion prevention – Mulch protects soil from the erosive effects of wind, rain, and hand-watering.
• Prevents soil crusting – When the soil surface is watered and then dries out repeatedly, a condition called soil crusting occurs. Soil crust is a thin, hard layer that forms over the surface of the soil. This layer prevents water from entering the soil and can lead to wilting. Because mulch retains moisture in the soil throughout the day, a mulched bed is unlikely to form a crust.
• Addition of organic material – Over time, mulch will break down, adding humus to the soil surface. When the soil is cultivated between plantings, this organic material will incorporate into the topsoil.
• Protects ground-laying fruits – Certain fruits such as cucumber, squash, and melon may rot if left in contact with the soil surface. Placing fruits on top of a thick layer of mulch will keep them dry and safe.
• Creation of beneficial habitat – Mulched beds are higher in earthworm and spider populations than un-mulched beds.
Proper mulching is not as simple as throwing some organic matter on a garden bed. Use the following tips to ensure you get the most from your mulch.
• Leave space between the mulch and plant stems – If mulch is in close contact with plant stems it may promote fungal attack due to high humidity. Always leave a few centimeters of space between mulch and plant stems.
• Mulch to an appropriate thickness – Mulch thickness will vary depending on the type of material being used. Mulch should be thick enough to protect the soil and act as a weed barrier, but not so thick that it prevents water from entering the soil. A good rule to follow is to mulch until no part of the soil surface can be seen. If using leaves, mulch more thinly than if using other materials. Leaves tend to matt, preventing water penetration.
• Reapply mulch as needed – Mulch decomposes with time. Continually reapply mulch as it starts to break down.
• Use mulch cautiously – Mulching vegetable nurseries is a common practice. If available, consider using mesh cloth to shade nurseries instead of mulching them. If mulch is used, it must be removed from the nursery a day or two BEFORE seed germination. If mulch is left on the nursery after germination, seedlings may become damaged when the mulch is removed. Keep accurate notes on planting dates and consider germination times to ensure that mulch is removed in time.
Avoiding Soil Compaction
Plant roots need soft soil with good structure to support healthy plants. When soil becomes compacted it is difficult for roots to grow deeply and for water and oxygen to be suspended in beneficial ways. The following list provides ways to avoid soil compaction:
• Water gently – As stated above, watering harshly is a sure way to compact your soil. Always use some sort of watering can when watering.
• Mulch – Mulch slows and disrupts the impact of falling water.
• Never step in garden beds – Garden beds are not paths and should not be treated as such. Stepping in garden beds is the single easiest way to compact the soil. Often times it does not occur to people that plant roots spread laterally through the soil so that stepping in a bed, even if not directly on a plant, is still damaging the plant. 
Tool Maintenance
• Garden tools are expensive, so take care of them. If tools are left out in the rain or are put away while dirty, they will rust. Always clean and dry tools before putting them away. Rusty tools do not last long before breaking. If tool handles are left on the ground, termites will start eating them in a matter of hours. Tool handles break when they are full of termite holes. A strict routine of cleaning and putting your tools away after every use can extend the life of your tools by years. Dirty tools also spread disease. If you have been using your tools in an area known to have pest or disease issues, make sure you clean them before using them in another part of the garden. Never clean tools in water that will then be used to water your plants.




[bookmark: h13][bookmark: _Toc393101730] Handout 13: Notes on Planting the Garden	

1. Vegetable Propagation 
Definition: the controlled increase and dissemination of a given plant.

A. Nursery and Transplant 
A gardening system in which vegetables are seeded in a small area and then relocated into a permanent garden bed once they are large enough to make it on their own.

Benefits:
Requires less water
Improved plant selection
Provides ideal growth space
Increased root growth
Better use of space over time
Nursery Process (Practice Activity)
Double-dig a 1x1m space.
Level surface extremely well, and make berms around edges.  
Water the bed for 4-6 days (long enough for weed seeds to germinate) before seeding so that it can be weeded. 
Make shallow seeding lines 10cm apart. 
Sprinkle seeds 1-2cm apart in the seeding lines.
Seed one species per row.
Cover seeds and tamp lightly. 
Water as gently as possible.
Place stakes in corners and cover with a mosquito net.
Weed weekly.
Common Nursery Troubles 
Seeds are planted too deeply
Using old seeds
Planting in water-logged soil
Using soil that has been exposed to herbicides
Planting in an area that is not protected from ants

Nursery Protection 
Mesh cloth
Wood ash
Organic insect repellents

Nursery Maintenance 
Weeding
Thinning
Watering
Transplanting 
Transplant quickly
Never handle plants by their stems
Water in directly before or after transplanting
Transplant in the early morning or late afternoon
Transplant on time
Transplanting Depth 
Greens – up to root collar
Solanaceae – plant so that semi-lignified portion of the stem is just at the soil surface
	The Transplant Group 
• Cabbage 
• Basil 
• Bitter Tomato 
• Eggplant 
• Leek 
• Lettuce 

	
• Marigold 
• Onion 
• Pepper (Green) 
• Pepper (Hot) 
• Tomato 
• Water Spinach 



B. Direct Seeding 
Some vegetables, especially root crops, have much more sensitive root systems that can easily be damaged when removed from the soil.
Benefits
Less initial work
Less risk of damaging plant roots and stressing plants
Drawbacks
Increased water use during early stages of plant growth
Less control over plant selection
Longer exposure of the soil surface to the sun

Seeding in Pockets 
For direct seeded species that require a wide spacing (e.g., cucumber, squash, watermelon, melon), keep the appropriate seed depth in mind. It is a common mistake to make the holes so deep that the seedling never reaches the surface.

When seeding in holes, place two to three seeds in each hole to ensure germination. Thin to one plant per hole once the seedlings are one to two weeks old.

Seeding in Lines 
For certain species that are more closely spaced (e.g., carrot, turnip, radish, and beet) it is easier to make shallow lines in the soil than to make individual holes.

Steps to Direct Seeding 
Measure out and mark the holes or lines where you will direct seed in your bed. 
Make holes or lines to the appropriate depth. 
If seeding in holes, place 2-3 seeds per hole. If seeding in lines, place 2 seeds at the appropriate spacing within each line.
Cover the seeds with soil and press down firmly enough to ensure that soil is making contact with the seeds. 
Water the bed regularly. 
About a week or two after the seeds have sprouted, thin them by removing any weak, sick, or mutated plants. You should leave only one plant per space.
Reseed any areas that did not sprout.

	The Direct Seed Group 
• Bean 
• Beet 
• Hibiscus
• Carrot 
• Celery 
• Cilantro 
• Corn 
• Cucumber 
• Dill 

	
• Melon 
• Moringa 
• Okra 
• Parsley 
• Radish – French 
• Radish - Daikon 
• Squash 
• Turnip 
• Watermelon 



2. Seed and Plant Spacing 
Refers to the horizontal distance between two plants
When plants are spaced too closely together, overcrowding occurs. Overcrowded plants compete with each other for water, light, and nutrients. Weaker plants will remain small and become increasingly vulnerable to insect attack, resulting in overall reduced yields.
When plants spaced too far apart, bed space is not used efficiently, water and nutrient resources are wasted, and yields are not maximized.
Proper spacing is not an exact science, but there is often a range of functional spacing. Gardening manuals developed for local vegetables and fruits often provide their suggested spacing as a guide, though soil and water conditions and desired produce size may vary with site and situation.
A. Row Spacing
This is straight line planting. It is easy to do, but the square pattern that is created does not maximize use of bed space (plants do not grow in square shapes).
Within-row refers to the distance between plants seeded in a single row.
Between-row refers to the distance between separate lines of plants.

B. Hexagonal Spacing
Seeds/plants are planted in straight lines, but the seeds/plants in each row are staggered with relation to the rows next to it. This creates a hexagonal pattern and increases the plantings per square meter by 20–50 percent, depending on the vegetable’s spacing needs, while still allowing each plant to have all of the space, water, light, and nutrients it needs for a full yield. 
C. Spacing Tools
Parts of the body can be used to accurately determine distances. A tape measure must first be used to identify convenient body spacing tools. Some common examples are:
10 cm – For most people, the width of their fist is 10 cm.
20 cm – For most people, when their little finger and thumb are stretched as far apart as possible, the distance between the tip of the little finger and the tip of the thumb is 20 cm.
40 cm – For most people, if the tips of the thumbs are placed together, the distance between the tips of both little fingers is 40 cm. For those with smaller hands, the distance between the elbow and the tip of the little finger is 40 cm.
50 cm – For people whose hands span 20 cm as described above, the distance between the elbow and the tip of the little finger is 50 cm.
For hexagonal spacing, measure and cut two sticks to the distance being planting. Measure and mark the first line using a tape measure. Once the first line is marked, use the sticks to form a triangle off of two marked points. The third point is the place of the next planting. Repeat this process and the bed will be planted hexagonally.
3. General Garden Maintenance
A. Daily Observation - Spend the time to look at your plants.

B. Watering 
Water gently - Pouring or splashing water onto garden beds compacts the soil and can quickly lead to soil erosion and plant root exposure.
Provide adequate water - Plants require an average of 5 liters of water per square meter (5 L/1 m2). A good rule to follow when watering is the “10-second shine” rule.
Water regularly - Increasing or decreasing daily watering abruptly can stress plants, resulting in decreased yields.
Water uniformly - Water in straight lines across the width of the bed to avoid inadequately watering plants growing on the sides.
Check soil moisture regularly - Soil moisture can drop below a healthy level particularly as climatic conditions become more arid in the cool dry season. To avoid development of a “dry pan” in the root zone, one to two times a week, find a place in a bed that will not damage plant roots and dig down 20–30 cm to ensure that there is even moisture to an acceptable depth.
C. Thinning
Whether seeding in the nursery or direct seeding into garden beds, nearly all vegetables are seeded with two to three seeds per space. This practice is designed to safeguard against potentially low germination. 
“Thinning” refers to the practice of culling the weaker plants from a given planting space to allow for the most vigorous to have all the space they need to grow quickly and produce high yields.
A general rule is to thin seedlings when they have one to two sets of true leaves.
D. Weeding 
If weeds are left unchecked, they will quickly overcrowd and out-compete garden vegetables. Weed garden beds prior to planting and then thoroughly re-weed once every two weeks. As part of a daily routine, pull out individual weeds as they sprout.

E. Mulching 
Mulch is any material placed around plants in a garden bed that completely covers the soil. Mulch should be anywhere from 5 to 15 cm thick depending on the material being used and should be at least 3–5 cm from contact with plant stems to prevent fungal problems. Materials commonly used include peanut shells, dry grass, dry leaves, old roofing thatch, and rice hulls.

Mulch provides:
Protection from the sun - A thick layer of mulch maintains soil quality, conserves water, and keeps soil temperatures cool.
Weed control - If mulch is thick enough, weeds that sprout cannot make it through the physical barrier, significantly reducing the amount of weeding that is required. 
Erosion prevention - Mulch protects soil from the erosive effects of wind, rain, and hand-watering. 
Prevents soil crusting - Soil crust is a thin, hard layer that forms over the surface of the soil when the surface is watered and then dries out repeatedly. This layer prevents water from entering the soil and can lead to wilting. Because mulch retains moisture in the soil throughout the day, a mulched bed is unlikely to form a crust. 
Addition of organic material - Over time, mulch breaks down, adding humus to the soil surface. When the soil is cultivated between plantings, this organic material will incorporate into the topsoil. 
Protects ground-laying fruits - Certain fruits such as cucumber, squash, and melon may rot if left in contact with the soil surface. Placing fruits on top of a thick layer of mulch will keep them dry and safe. 
Creation of beneficial habitat - Mulched beds are higher in earthworm and spider populations than un-mulched beds. 

Tips on mulching: 
Leave space between the mulch and plant stems – If mulch is in close contact with plant stems, it may promote fungal attack due to high humidity. Always leave a few centimeters of space between mulch and plant stems. 
Mulch to an appropriate thickness – Mulch thickness will vary depending on the type of material being used. Mulch should be thick enough to protect the soil and act as a weed barrier, but not so thick that it prevents water from entering the soil. A good rule to follow is to mulch until no part of the soil surface can be seen. If using leaves, mulch more thinly than if using other materials. Leaves tend to matt, preventing water penetration. 
Reapply mulch as needed – Mulch decomposes with time. Continually reapply mulch as it starts to break down.
Use mulch cautiously – PC/Senegal recommends using mesh cloth to shade nurseries instead of mulching them. However, if mesh cloth is unavailable mulch can be used. Mulch must be removed from the nursery a day or two BEFORE seed germination. If mulch is left on the nursery after germination, seedlings may become damaged when the mulch is removed. Keep accurate notes on planting dates and refer to germination times to ensure that mulch is removed in time. 
F. Avoiding Soil Compaction 
Plant roots need soft soil with good structure to support healthy plants. When soil becomes compacted it is difficult for roots to grow deeply and for water and oxygen to be suspended in beneficial ways. 
Ways to avoid soil compaction: 
Water gently – Watering harshly compacts the soil. Always use some sort of watering can when watering. 
Mulch – Mulch slows and disrupts the impact of falling water. 
Never step in garden beds –Stepping in garden beds is the single easiest way to compact the soil. 

G. Tool Maintenance 
Garden tools are expensive, so they need to be taken care of. Tools that are left out in the rain or put away dirty will rust. Rusty tools do not last long before breaking. Always clean and dry tools before putting them away. 
If tool handles are left on the ground, termites will start eating them. Tool handles break when they are full of termite holes. 
Dirty tools also spread disease. If tools are used in an area known to have pest or disease issues, they must be cleaned before using them in another part of the garden. Never clean tools in water that will then be used to water plants. 
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[bookmark: TM2][bookmark: _Toc393101731] Trainer Material 2: Gardening Practicum: Observation Criteria	
Being a successful gardener takes practice and requires a wide variety of skills. Use this observation guide to highlight areas of strength and opportunities for growth. These criteria will be applied to evaluate the trainee’s mastery of key skills. 
	TLO AG 3.05.b Through caring for a garden plot, participants will demonstrate the skills and commitment necessary to create and maintain a healthy garden including double digging, use of organic fertilizers and soil amendments, direct seeding and transplanting, watering techniques, and integrated pest management.

	Trainee:                                                                                                                                                           Date:                            

Staff:                                                                                                                                                               Location:


	Criteria
	Meets Standard
	Needs Improvement
	Comments

	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. 
	
	
	




Feedback to Trainee:




Agreed action steps: 
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Protected Vegetable Nursery

Cover nursery with mesh cloth
after seeding
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Lettuce and Cabbage Transplants

1. Gently remove the transplant from the nursery.

2. Place the transplant in the planting hole just up to
the root collar. Pinch off the largest leaves.

3. Fill in the planting hole and gently press down the
soil around the root zone.
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Solanaceae Transplants

1. Gently remove the transplant from the nursery.

2. Pinch off the lowest leaves.

3. Leave the top-most 2-4 |eaves.

4. Transplant to a depth that the semi-lignified or
mature portion of the stem is at the soil surface.

5. While holding the transplant by the leaves, pour
water in the hole and then quickly fill with soil. Press
down gently to ensure that the root system is in
contact with the soil. The nodes under the soil suface
will sprout roots.

6. If the transplant has a significant bend in the stem,
follow steps 1-3 as stated above.

7. Place the transplant in the hole so that the above-
ground portion of the stem is as verticle as possible.

8. See step 5.
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Offset seed placement
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