[bookmark: _Toc365013554][image: ]Session 5: Vegetative Propagation 

Session Rationale 
Peace Corps Volunteers advise beneficiaries about new and improved gardening technologies or practices. During PST, participants are challenged to understand and apply necessary knowledge and skills, and gain the self-confidence to demonstrate and disseminate these technologies effectively. This session continues the focus on basic biointensive gardening techniques as well as good garden management. Participants are expected to practice and apply each of the practices as part of their garden practicum. 
[bookmark: _GoBack][image: ]Time 2 hours and 10 minutes 
[image: ]Audience Peace Corps trainees during PST
Terminal Learning Objectives	
1. Using information from a specific site, participants will create a locally appropriate garden plan.
2. 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 Objective 
Given one or more prepared growing beds and mature parental plant stock for at least five different vegetable or herb plants, participants will propagate one new plant from each parent plant using the appropriate vegetative means and plant each correctly in a bed.
Session Knowledge, Skills, and Attitudes (KSAs)
1. Explain what vegetative propagation is and give one reason why it is a useful skill. (K)
1. Demonstrate four different methods of propagating mature plants using vegetative means. (S)
Prerequisites 	
Gardening Sessions 1–4; Dimensions of Food Security Training Package. 
Sector:		Agriculture
Competency:		Intensify the value and volume of agriculture
Training Package:		Gardening
Version:		Jan-2015
Trainer Expertise:		Experience with gardening in the different agro-ecological contexts of the host country. Knowledge of biointensive, climate-smart, and sustainable agriculture techniques and practices.
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[bookmark: _Toc365013556]Contributing Posts: PC/Senegal 

Session: Vegetative Propagation
Date: [posts add date]
Time: [posts add xx minutes]
Trainer(s): [posts add names]
Trainer Preparation
Two to three weeks prior to conducting this session, root some cuttings to use as a visual aid for the Motivation activity. Take two cuttings from at least one of the following vegetables or herbs: mint, basil, green onions, carrots, lettuce, potato, sweet potato, or tomato. Place the cuttings in water and maintain the water level allowing roots, shoots, or leaves to generate. At least one stem cutting from a tomato plant with a small fruit attached is the ideal for this activity. Watch the video “Rooting a Tomato Cutting in Water and Transplanting to Soil” by New England Gardening (https://www.youtube.com/watch?v=TUFg8HEKJE8).
At least one day before this session, provide participants with copies of Handout 1 for the Information section activity. 
At least one day before the session, gather enough vegetables and herbs so that every participant can practice propagating several different kinds of plants. Examples of the kinds of plants to collect include: ginger, white potato, green onions, garlic, cassava, carrots, sweet potato, lemon grass, mint, tomato, or other local vegetables and herbs.
The day of the session, distribute the four sets of plant material, knives, tables, and buckets of clean water, at four stations with enough space for all the people in each group to work.
[bookmark: _Toc236737427][image: ]Materials
Equipment
Cutting tool (e.g., knife, machete)
Vegetables and herbs to be propagated
4 knives
4 buckets filled with water
5 pieces of plastic foam (25 cm X 25 cm) or an equivalent material that floats
Tables
Handouts
Handout 1: Vegetative Propagation
Trainer Materials
Trainer Material 1: Vegetative Propagation PowerPoint Presentation (separate file)

Note for posts: To make it easy for you to print only select sections of the session plan, each section (Motivation, Information, etc.) currently starts on a new page. 

If you would like to use the session in its entirety, considering removing the page breaks (back-spacing from the headings that start on a new page) to use less paper. 

To re-insert page breaks, place your cursor in front of the word you want to move to the next page. Go to Page Layout, Breaks, Section Breaks, and then Next Page.
[bookmark: _Toc235768739][bookmark: _Toc236737428][bookmark: _Toc364750611][bookmark: _Toc365013557][bookmark: _Toc407010874]Motivation	[image: ] 20 min
[bookmark: _Toc402544302][bookmark: _Toc407010875][bookmark: _Toc364750612]Helping the Garden Grow
Participants identify and analyze two of the most critical elements of good management for productive and sustainable gardening. 
[bookmark: _Toc365013558]Display several different examples of cuttings from vegetables and herbs which have been sitting in water for one to two weeks. The examples should show signs of regenerating new plants such as new leaves, shoots, or roots. The plant examples could include mint, basil, green onions, carrots, lettuce, potato, sweet potato, and tomato. 
[image: ] Post Adaptation: This activity is similar to: “Rooting a Tomato Cutting in Water and Transplanting to Soil,” shown in a video by New England Gardening. (https://www.youtube.com/watch?v=TUFg8HEKJE8). If there is a good Internet connection, the trainer may show the video and debrief by asking the questions below.
[image: ] Note: The full impact of this activity for this and the next two sessions will be made if, as in the YouTube video, trainers can take an upper stem cutting from a tomato plant that includes a small fruit. Use it to show that 1) certain vegetables, herbs, and fruits can be propagated into new plants even if seeds aren’t available, 2) the limited nutrients available in a defined quantity of water,  , won’t be enough to sustain growth of a new plant, particularly once it begins to bear fruit and, 3) once fruits begin to develop, the added weight must be taken into consideration by providing an appropriate means of physical support. If this is not possible to replicate, points 1 and 2 will be adequate.
Allow participants to look closely at the cuttings to notice new roots, shoots, or leaves. Tell them how long each has been sitting in water. The only thing that has been done to encourage new growth was to add more water to make up for evaporative loss.
Ask participants if they are surprised to see that new plants are growing this way. Ask about their own experiences with growing plants this way. Tell participants that during this session they will be learning about different ways that plants can be multiplied from mature plants without seeds. 
Next, ask if anyone is surprised by the fact that these new plants are growing in water, with nothing added to it. Ask how this might be possible, and whether the plant would continue to grow without other sources of nutrients.
· New growth is supported by the energy reserves within the plant cutting. Water may provide some limited nutrients, but it’s unlikely that the available nutrients will be adequate to continue to support growth and development of a mature plant. 
[image: ] Note: Hydroponic vegetable production, the production of vegetables and herbs without soil, is a common horticulture practice that uses mineral solutions (water + minerals) to ensure adequate plant nutrition.
· Tell participants that once a cutting has developed roots that can support the plant and provide nutrients from the soil, it should be transplanted into soil.
Finally, ask participants to look closely at the tomato cutting. If it includes an immature fruit, bring their attention to it. If not, have participants compare the volume of roots to the volume of stem plus leaves (and fruit, if any) that will have to be supported. Ask if anyone might imagine a challenge with transplanting a tomato cutting, with or without a fruit.
· Participants should note that the volume of roots is small by comparison to the volume of stem and leaves (and fruit). 
· To ensure successful transplantation, it will be necessary to provide some means of physical support to the new plant, for example, by tying the new plant to a stake.
[bookmark: _Toc364750613][bookmark: _Toc365013566]Write the words “vegetative propagation” on a blackboard or flip chart, and ask if anybody can offer a definition. It means to “multiply plants by means other than seeds, for example by cutting and planting tissue from the parent plant.” Ask why this technique might prove useful in their work as gardeners. Finish by telling participants that they will have an opportunity to multiply vegetables and herbs by vegetative propagation for planting in their practicum gardens during the course of this session. 
[image: ] Note: Vegetative propagation (also referred to as vegetative reproduction, vegetative multiplication, or vegetative cloning) is a form of asexual reproduction in plants. It is a process by which new organisms arise without production of seeds or spores. It is a natural form of reproduction that is used by gardeners to multiply certain types of vegetables and herbs. Leaf cuttings, grafting, sucker removal, stem cuttings, division, and air layering are all methods used for artificial vegetative propagation. 
[bookmark: _Toc407010876]Information	[image: ] 30 min
[bookmark: _Toc407010877]Introduction to Vegetative Propagation
[bookmark: _Toc365013567]In Session 3, participants were introduced to two of three vegetable propagation methods. In this section, participants will learn about different methods of vegetative propagation. 
1. Distribute Handout 1: Vegetative Propagation. 
[image: ] Post Adaptation: Vegetative Propagation 
Each of the vegetative propagation techniques introduced in this session and described in Handout 1 can be presented directly as a demonstration in a classroom or garden plot by a training facilitator. If time or availability of necessary space and resources are insufficient, this information can be presented to a large group using Trainer Material 1: Vegetative Propagation PowerPoint Presentation, as described in the section below. 
To present this information using the “jigsaw method,” divide the large group into four small groups and assign each group one of the methods (dividing rhizomes or tubers, dividing offsets, cuttings, and splitting bulbs). After each small group studies the handout and practices the technique, they present what they learned about the method during a large group presentation. Use the questions below to guide the discussion. 
Ask participants: What are the three most common types of plant reproduction used by gardeners? Answers are: 
· Nursery and transplant system
· Direct seeding
· Vegetative propagation
 [SLIDE 2]: What is vegetative propagation? Why is it done?
· A method of reproducing plants from leaves, stems, roots, rhizomes, bulbs, and/or tubers which produces a genetic duplicate of the original parent plant.
· Some vegetables will not seed or do not consistently seed under local conditions. 
 [SLIDE 3]: Brief introduction to four types of vegetative propagation to be presented during this session. Almost all types of shoots and roots are capable of vegetative propagation, including stems, basal shoots, tubers, rhizomes, stolons, corms, bulbs, and buds. 
[image: ] [SLIDE 4]: What are rhizomes and tubers? 
· These are swollen, underground stems.
· Ginger and bamboo are propagated from rhizomes.
· White or Irish potatoes and sweet potatoes are propagated from tubers.
· Though botanically different, they are propagated very similarly.

[image: ] [SLIDE 5]: What are offsets? An offset is a small, virtually complete daughter plant that has been naturally and asexually produced by the mother plant. To use them for propagation, daughter plants are broken off from the mother plant and planted separately. 
· A young plant that grows off of the base of the parent plant just at the soil level.
· Banana trees, aloe vera, lemon grass, and vetiver grass are example of plants propagated via offsets. 
· Click on the blue underlined text for a 3:34-minute video on propagating lemon grass. Be advised that there is a tantalizing image of lemon grass chicken at the end of the video which may be very distracting for participants. It is better to stop the video before the end.
[image: ] [SLIDE 6]: What are bulbs?
· A bulb is an underground stem with a bud that is surrounded by food-filled leaves. 
· Plants propagated from bulbs include garlic, green onion, and many ornamentals.
There are hyperlinks to two videos on growing garlic and green onions which you might find useful to share.
[image: ] [SLIDE 7]: What are cuttings?
· A severed portion of plant stem that is placed in soil or water and left to regenerate roots and leaves from the nodes or growth points.
· Plants propagated from cuttings are sweet potato, cassava, moringa, and mint.
[image: ] [SLIDE 8]: Click on the blue underlined text, which is a link to a one-minute video by a PCV demonstrating how to plant a sweet potato cutting. 
[image: ] [SLIDE 9]: Review of propagation technique by cuttings, hydroponically.
[bookmark: _Toc364750615][bookmark: _Toc365013575]Reassure participants that the methods mentioned are not complicated and do not require a high level of experience. Each participant will now have an opportunity to practice and apply each of the methods in order to plant a few more crops into their practicum garden or that of their homestay family. 
[image: ] Note: Learning Objective 1 is assessed during discussion in the Information section. 
[bookmark: _Toc407010878]Practice	[image: ] 60 min
[bookmark: _Toc407010879]Using Vegetative Propagation Techniques
Participants will practice using vegetative propagation while rotating between stations. Equip four stations with tables, plant material, knives, and water. Assign a leader to each station who can demonstrate the technique. Each group should have a 1 m x 3 m double-dug and amended growing bed available for planting.
1. [bookmark: _Toc365013576]Divide participants into four groups. Assign each group to one of four stations. The facilitator assigned to each station should carefully demonstrate each step, and then the participants practice the technique while referring to the instructions in Handout 1. The groups should rotate to the next station after 15 minutes. 
· Station 1: Propagating plants from rhizomes and tubers
· Provide one example of a rhizome or tuber to each participant (e.g., ginger, white potato). They should prepare and plant the sample in the plot.
· Station 2: Propagating plants that produce offsets
· Provide each participant with a small clump of the subject plant (e.g., lemon grass, vetiver), carefully removed from the soil. They should prepare and plant the sample in the plot.
· Station 3: Propagating plants that produce bulbs
· Provide each participant with a bulb from a subject plant (e.g., garlic). They should prepare and plant the sample in the plot.
· Station 4: Propagating plants by cuttings (conventional method and hydroponic methods)
· Provide each participant with a plant (e.g., mint, cassava) and have them remove cuttings. They should prepare and plant one sample in the plastic foam block and another in the plot. 
· [bookmark: _Toc364750617][bookmark: _Toc365013584]Explain to participants that when propagating plants on a small scale from cuttings, hydroponic methods are commonly used, if only a few plants are required. This method can be as simple as placing the propagative material in a glass or bucket of water and letting new roots grow. For larger planting needs, float plastic foam sheeting in a large container of water.
[image: ] Note: Learning Objective 2 is evaluated by each station facilitator by observing participants doing the activities. 
[bookmark: _Toc407010880]Application	[image: ] 20 min
[bookmark: _Toc364750618][bookmark: _Toc407010881]Propagating Vegetables Using Vegetative Propagation 
Participants will employ the skills they have acquired to their practicum garden and, if possible, their homestay family garden. Remind participants that they are also expected to use appropriate reporting tools to record their daily observations, including noting applications and the results of each technique or practice acquired and employed to ensure the health and productivity of their crops. 
1. [bookmark: _Toc365013585][bookmark: _Toc359853534][bookmark: _Toc235768743][bookmark: _Toc236737436][bookmark: _Toc364750619]Each participant will propagate and plant at least one plant of each vegetative type (e.g., rhizome/tuber, offset, bulb, and cutting) in their practicum garden (or host family garden plot) and record this information in the appropriate gardening observation form from Gardening Session 4:  Form 3a, section Seedling/Transplants.
[bookmark: _Toc365013593] 
[bookmark: _Toc407010882]Assessment
Learning Objective 1 is assessed in the Information section as a large group discussion. 
Learning Objective 2 is assessed in the Practice section during small group activities. 
[bookmark: _Toc359853535][bookmark: _Toc235768744][bookmark: _Toc236737437][bookmark: _Toc364750620][bookmark: _Toc365013594][bookmark: _Toc407010883] Trainer Notes for Future Improvement	
Date and Trainer Name: [What went well? What would you do differently? Did you need more/less time for certain activities?]

[bookmark: HO1]
[bookmark: _Toc407010884]Handout 1: Vegetative Propagation	
Certain vegetables and herbs—for example, sweet potato, potato, cassava, mint, garlic, green onion, and ginger—either do not set seed at all, or have difficulty setting seed in the arid tropics. However, they can still be propagated. Vegetative propagation refers to the method of reproducing plants from leaves, stems, roots, rhizomes, bulbs, and tubers. While the methods of vegetative propagation vary between species, the end result is the same: a genetic duplicate of the original host plant. The basics of vegetative propagation will be covered here. 
Propagating Plants from Rhizomes and Tubers 
Certain plants have rhizomes or tubers which are swollen, underground stems. Botanically these two have differences, but in practice they are propagated very similarly. Vegetables and herbs that have rhizomes or tubers include potato, ginger, and bamboo. 

1. Dig up the entire rhizome or tuber. 
2. Examine for damage or disease. Discard any rhizome or tuber that looks unhealthy. 
3. Remove most, or all of surface leaves to minimize transpiration. 
4. Use a sharp knife to cut the rhizome or tuber into smaller sections, leaving at least two growth buds 
per section. 
5. Replant to the same depth at which the rhizome had been growing. 

[image: ]















1. Select the plumpest rhizomes.
2. Break the rhizome apart at its natural divisions
3. Bury the propagule twice as deep as it is wide. 
4. The propagule will begin to form roots and eventually leaves will break the soil surface. 
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Propagating Plants With Offsets 
Plants that can be propagated by dividing offsets include aloe vera, lemon grass, vetiver grass, and a wide variety of ornamentals. An offset is a young plant that grows off of the base of the parent plant just at the soil level. 
[image: ]
1. Gently remove the plant from the soil. 
2. Examine plants for pests or disease. Discard any offsets that look unhealthy. 
3. Cut off the majority of the foliage. 
4. Carefully cut or pull the offsets from the parent plant. Be sure only to remove offsets with pre-established, independent root systems. 
5. Replant offsets at appropriate spacing to same depth of the parent plant. 
6. Allow lemon grass clump to fully establish.
7. Gently dig up lemon grass clump.
8. Shake roots free of soil and identify offsets.
9. Use a sharp knife to separate the propagules.
10. Cut away the top growth.
11. Place the propagule in the soil so that the soil surface is just at the root collar.
12. Gently cover roots with soil and pat down.









Propagating Plants with Bulbs 
Garlic, green onion, and many ornamentals can be propagated by dividing bulbs. Dividing bulbs is simple and easy. 
1. Remove the outer paper layer from the bulb. 
2. Divide the subsections known as cloves, bulblets, or cormels by pulling them apart with your hands. 
3. Examine for signs of pests or disease. Discard any subsections that look unhealthy. 
4. Replant subsections at the appropriate spacing and to the same depth as the parent plant. 

[image: ]
[image: ]
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Propagating Plants by Cuttings 
Conventional Method – Vegetables and herbs such as sweet potato, cassava, moringa, and mint can easily be propagated by cuttings. A cutting is simply a severed portion of plant stem that is placed in soil or water and left to regenerate roots and leaves from the nodes or growth points. 
1. Examine parent plants for signs of pests or disease. Discard any that look unhealthy. 
2. Cut a length of stem from the parent plant that contains at least 6 nodes. 
3. Remove most or all of the foliage. 
4. Place the cutting in soil so that at least 3 nodes are under the surface and at least 3 nodes are above 
the soil surface. 
5. Wait until the cutting has 3-4 sets of established leaves. This is a good indicator that roots have 
established below the surface. 
6. [image: ][image: ]Transplant if necessary. 





Hydroponic Method – Not all vegetables that are propagated by cuttings do well with the conventional propagation method. Mint, for instance, has a particularly low success rate (about 40% survival) if the cuttings are placed directly in the soil. The hydroponic method can increase success rates significantly. 
1. Find plastic foam sheeting (this can sometimes be found in markets or hardware stores). 
2. Poke holes in the sheeting 3-5cm apart. The width of the holes depends on what is being propagated. The stems should be able to slip through and be supported by the leaves. 
3. Take cuttings and slip them through the holes in the plastic foam. 
4. Place the plastic foam sheet in a water basin. 
5. Lift up the plastic foam daily to see how the roots are developing. 
6. Once cuttings have well-developed roots, transplant them into their final location. 
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