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OVERVIEW
LEARNING OBJECTIVE

DURATION

Gardeners will be able to prepare a garden bed with the
appropriate soil tilth, nutrient additions, and protective mulch.
They will understand how to store water and nutrients in their
garden beds by first analyzing how these elements flow across
a landscape and then stopping, spreading, and sinking them
where they want them.

3 hours
30 mins

MATERIALS NEEDED

• A flipchart or board with markers
• A site where gardeners can construct
garden beds with swales and berms
• Hoes, rakes, and other tools for the
group to use
• At least 20 liters of water
• Mulching materials
• Compost, green manures, cooking
ash, and other organic material to
enrich beds

• Two pieces of wood exactly the
same size for every A-frame created
(recommended 1m)
• One piece of wood half the size of the
longer two pieces for every A-frame
created (recommended 50 cm)
• String
• Nails
• Hammer
• Pen or pencil
• Fist-sized rocks

KEY CONCEPTS
• Well prepared garden beds contain lots of added nutrients, are deeply dug
to reduce compaction, and store water from the landscape in them.
• When garden soils are double dug, plants can easily access the water, nutrients,
and air they need to thrive.

TRAINING AGENDA
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1 Introduction and warm-up

DISCUSSION

10 min

2 Key elements of a well-prepared garden bed

DISCUSSION

30 min

3 Water storing

PRACTICAL ACTIVITY

15 min

4 Orienting garden beds, pathways, and berms

PRACTICAL ACTIVITY

30 min

5 Making an A-frame

PRACTICAL ACTIVITY

30 min

6 Using an A-frame to identify contours

PRACTICAL ACTIVITY

30 min

7 Dig a double dug garden bed

PRACTICAL ACTIVITY

45 min

8 Closing discussion: the benefits of fixed beds

DISCUSSION

20 min
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10 min

1. Introduction and warm-up
Welcome gardeners to the training. Do a brief introduction to today’s topic and review the training
agenda. You may want to outline the training agenda on your flipchart or board so gardeners can see
it when they arrive.
Conduct a warm-up exercise or ice-breaker to make sure all gardeners feel welcome and are ready to
fully participate. Suggested warm-up and ice-breaker activities can be found in the Facilitator’s Guide:
Encouraging Learning through Participant Engagement.
Participant Engagement Guide

30 min

2. Key elements of a well-prepared garden bed
INTERACTIVE DISCUSSION
GOAL OF DISCUSSION: Help gardeners recognize important elements of a well-prepared garden bed
and motivate them to invest time in this activity.
MATERIALS NEEDED: Flipchart and markers
1. Split gardeners up into small groups to discuss the key elements of a well-prepared garden bed.
Have them write down the elements they feel are most important.
2. Bring gardeners back together and lead a discussion where they share their ideas. Write down
all their suggestions on a flipchart, plus any additional key elements they did not list.
3. Ask gardeners to share why they think each element is important to have in a garden bed.
Write down their reasons to the right of each element. Discuss each reason why and answer
questions as they arise.
4. Show gardeners the illustration of compacted soil to help them visualize what is happening
within the soil. Explain that many of the key elements listed on the flipchart work together
to reduce compaction and help plants access water and nutrients.
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loose-fitting
crumbs and
blocks

large blocks
with few cracks
subsoil
compaction

Good soil
structure
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Elements of a well-prepared garden bed
Flat surface

Oriented perpendicular to slope

Having a flat bed reduces runoff and soil
erosion from the bed during heavy rains.

Beds that are oriented perpendicular to the slope can
stop rainfall from running down the slope, but beds
that follow the slope risk having rainfall run straight
through them. Heavy rains will erode the beds’
topsoil and can wash newly planted seeds away.
surface crust

Porous,
loose-fitting
crumbs and
blocks

Porous,
loose-fitting
crumbs and
blocks

Good soil
structure

Fine soil tilth

Good soil structure

Water

Air

Reduced bare soil by using mulches
Bare soil is prone to erosion and water evaporation
during sunny days. Give gardeners examples of how
to cover soil here with either living or ‘dead’ mulch.
‘Living mulch’ are plants that will cover the soil, while
‘dead’ mulch is dried leaves, grass, or other parts of
dried plants. Soil can also be covered with rocks or
bark from a dead tree.

Has designated pathways
Pathways allow us to tend to our gardens without
stepping on our beds. When we step on our garden
beds, we destroy the air and water pores our plants
need to access nutrients and water.
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lightly packed
crumbs

large blocks
with few cracks

large blocks
with few cracks

subsoil
compaction

Compacted
soil Good soil
structure

Reduced compaction

subsoil
compaction

Compacted
soil
Compacted soil

Air and water pores remain
intact throughout soil profile.

Fine soil tilth reduces stress on
plant roots as they are growing
and allows roots to have good
contact with the soil so they can
easily absorb nutrients, air, and
water.
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surface crust

lightly packed
crumbs

No moisture
No air
Water

Air

No moisture
No air

Free from weed seeds as much
as possible
Less work throughout the season to remove weeds.
Weeds compete with crops for water and nutrients.

Width allows weeding the center of
the bed without stepping in it
A bed with the appropriate width allows us to tend
to our garden without stepping in our beds and
compacting our soil.
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15 min

3. Demonstration of water storing
PRACTICAL ACTIVITY
GOAL OF ACTIVITY: Demonstrate to gardeners that soils can store large amounts of water when
garden beds are prepared using swales, mulch, and deep digging.
FACILITATOR PREPARATION: Do some preliminary scoping to find a sloped piece of land where all
the gardeners can gather and observe the demonstration.
MATERIALS NEEDED:
• Hoes
• Mulching materials
• At least 20 liters of water
STEP 1. Find a slightly sloped, completely bare piece of land and draw two squares, each about
0.5m x 0.5m, in the soil using a stick. One square is left completely bare. For the other square, dig down
a few centimeters to make mini contour lines and place stones as needed along the contour. The contour
lines do not need to be perfect.
STEP 2. Ask gardeners to collect mulch materials and water. Place all the mulch on the deeply dug
square. Explain that this square is the field of a gardener who understands how to stop and spread
water so that it can help them with their gardening. While slightly scratching with the hoe at the surface
of the bare square, explain that this is the field of a gardener who plowed their field quickly and did not
want to leave any unsightly material on their field after plowing.
STEP 3. Ask gardeners to come up close to observe what happens. Mimic a rainstorm by pouring
water equally over the two squares. Make sure it is enough water to fully saturate the squares.
Ask them to observe what happens with the water and with the soil. Which square has stored their
water? What happened to the water of the other square?
STEP 4. Ask gardeners to come and feel under the mulch and see how much moisture is retained.
Dig into both squares if necessary to investigate where the water has gone.
STEP 5. Ask gardeners to share their observations.

KEY MESSAGES
• Water moves from the highest point to the lowest point. When water moves across the landscape,
it takes nutrient-rich topsoil with it.
• A bare piece of land where no efforts are made to store the water will have water running off the
land together with topsoil.
• By digging a ditch and berm on contour upslope from a garden bed and orienting our garden
beds to be perpendicular to the slope, we will help slow the flow of the water, sink it into the soil
and spread it more evenly throughout the landscape. By placing a ditch on contour just above
our garden bed, we can store water in the soil for our plants and also protect our garden from
the effects of a heavy rainfall. These steps can be taken in combination with using mulch and
continuously keeping the soil covered to minimize evaporation and water runoff.
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4. Orienting garden beds, pathways, and berms
PRACTICAL ACTIVITY
GOAL OF ACTIVITY: Gardeners will learn how to orient and mark out their garden beds, pathways
and berms after evaluating rainwater flows across a landscape.
FACILITATOR PREPARATION: Identify a suitable garden site where farmers can gather and establish
some double-dug garden beds with swales and berms. Farmers will be working here for the duration
of the training session.
STEP 1. Gather participants at the garden site.
STEP 2. Ask participants to look at the site and consider the key elements of a well-prepared garden
bed and the results of the previous activity. Ask them to discuss in pairs where they think the garden
beds should best be located.
STEP 3. Ask participants to share their thoughts and explain why.
STEP 4. Identify the highest point of the garden space and talk about how water moves through the
space. Have gardeners provide their insights and identify any areas where they see existing erosion or
wet areas where water is pooling. Ask participants where they would place berms and beds given the
flow of water.
STEP 5. Mark out areas for garden beds and pathways together with participants. All beds should
run perpendicular to the slope and all gardeners should be able to reach the center of each bed while
standing in the pathway. A suggested size for garden beds is 1m wide and 3–4 m long.
STEP 6. Identify locations for berms with participants. Berms should go perpendicular to the slope and
should be located upslope from the garden bed. Remind participants of the previous activity.

KEY MESSAGES
• A contour line is an outline of a natural feature such as a hill. Every point of a contour line is on the
same elevation. This means that the contour line never runs upslope or downslope. Contour lines
can be drawn as close together or as far apart from each other as is needed for your situation.
For garden beds, they can be drawn 1–4 m apart, as is necessary.
• Each garden design will be different depending on your situation and the landscape. The key is to
choose a location that works for your situation and that helps to reduce the cost of maintenance
and enhance garden productivity.
• The berms should be dug on contour, perpendicular to the slope. These are designed to protect
the garden beds from heavy rainfall by diverting an overflow of water away from the beds. They can
also help capture water and sink it in the ground to store it for future use.
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5. Making an A-frame
PRACTICAL ACTIVITY
GOAL OF ACTIVITY: Demonstrate the construction and use of an A-frame to identify contours in
the landscape.
MATERIALS NEEDED:
• Two pieces of wood exactly the same size for every A-frame
created (recommended 1 m)
• One piece of wood half the size of the longer two pieces for
every A-frame created (recommended 50 cm)

•
•
•
•
•

STEP 1. Lay the pieces of wood, the string, nails, and hammer on the
ground. Explain to participants that you are going to make a frame
that will help dig a berm that runs with the contour of the land. Ask
participants if they remember why we want to dig berms on the
contour of the land and why the berms should be perpendicular to
the slope. Berms help stop and spread water evenly throughout the
landscape.

String
Nails
Hammer
Pen or pencil
Fist-sized rocks
100 cm

50 cm

STEP 2. If only one A-frame is being made, select two participants to help with the process. If several
A-frames are being made, split participants up into groups to have each group making A-frames at the
same time.
nail

tie string
nail
nail

1. Instruct participants to nail the two
long pieces of wood together at the
top, ensuring that they are equally long
on each side.

2. Take the smaller piece of wood and
fit it halfway down the longer pieces as
a crossbar (to form an ‘A’)

mark

mark

3. Tie the string at the top of the A-frame
where the two longer pieces of wood
meet. The string should be long enough
to reach well below the crossbar.
mark the
midpoint

finished
A-frame

tie rock

4. Find a small rock and tie it to the end of
the string. The string should move freely.

5. Calibrate the A-frame by finding a step or a flat rock about 15–20 cm high. Place
one leg of the A-frame on level ground and the other up on the step or rock and mark
the spot where the string hangs on the crossbar. Then switch and put the other leg
up the rock or step, making sure to put the legs in exactly the same spot. Mark where
the string falls on the cross bar. Then measure the distance between the two marks
and find the mid-point. If you do not have access to a measuring tape, then measure
this distance with a piece of string and fold the string in half to mark the mid-point.

KEY MESSAGES
• An A-frame helps us find contours on the land.
• An A-frame can easily be constructed with locally-available materials and used by anyone.
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6. Using an A-frame to identify contours
PRACTICAL ACTIVITY
GOAL OF ACTIVITY: Demonstrate to gardeners how to build swales and berms at their garden sites.
FACILITATOR PREPARATION: Walk the land before the training to get a sense of a good place to
start digging the ditch on contour.
STEP 1. Ask participants to collect sticks about 20–30 cm long. The sticks will be used to mark out the
contour lines found by the A-frame. Show participants the first couple of steps of how to measure the
contour:
1. Mark your starting point with a stick in the
ground and put one leg of the A-frame by the
stick. Then find the spot where the string hangs
exactly in the middle by moving the other leg.
Keep the leg by the starting point fixed and
move around to find the spot where the string
hangs exactly in the middle. Mark this spot in
the ground with a stick.

2. Keep the leg by the stick fixed in the ground
while swinging the A-frame around 180 degrees
to find the next point where the string hangs at
the marked mid-point. Mark this point with a stick.

mark ground

mark ground

3. Repeat.

STEP 2. When you have marked a decent enough distance with your sticks, dig or trace a very shallow
line along the sticks to mark the contour line. Once you have the line marked, you can dig down a bit
deeper, placing the soil on the lower side of the slope to create your berm. It is helpful if the end of the
swale is directed towards a place that would benefit from excess water, such as a fruit tree or bananas.
STEP 3. Once you have dug the swale, pass the A-frame inside the ditch also to ensure it is level inside.
STEP 4. Explain to participants that the berm is another productive opportunity, for example for planting
beans or sweet potatoes. Berms should be protected from erosion.
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45 min

7. Dig a double dug garden bed
PRACTICAL ACTIVITY
GOAL OF ACTIVITY: Have gardeners practice digging a bed using the double-dug technique and
understand how this practice can help their plants.
FACILITATOR PREPARATION: Identify a suitable garden site where gardeners can gather and establish
some double-dug garden beds. They will be working here for the duration of the training session. Ask
them to collect local soil amendments, such as manure and ash, before beginning the exercise.
MATERIALS NEEDED:
• Soil amendments such as manure and ash

• Local tools, such as fork hoe, shovel, and rake

STEP 1. Explain to gardeners what double digging is and how it helps
plants grow. Ask them to recall the elements of a well-prepared garden
bed discussed earlier. If possible, show them the flipchart paper to refresh
their memory before starting to dig.
STEP 2. Begin by marking with string or simply drawing a line in the
dirt where your garden bed will be located. Make sure that all the beds,
pathways, swales, berms, and holes are measured and marked before
beginning to double dig. Divide the garden bed into “trenches” that are
the width of the spade you are using.
STEP 3. In the first trench, take out the top 20 cm of topsoil and place
it at the end of the bed.
STEP 4. Identify a couple of volunteers from the group and ask them to
dig the next 20 cm of subsoil from the same section of the trench. They
should just loosen and aerate the soil by rocking the spade back and forth
but not removing the soil from the trench. Keep loosening the whole
section until most of the larger soil clods have been broken up.

20cm

STEP 5. Start to add any available soil amendments such as compost,
manure, ash, and charcoal dust to the loosened subsoil. One shovel or
several handfuls of each amendment is enough.
STEP 6. Using a shovel, mix these amendments into the subsoil.

20cm

STEP 7. Ask another volunteer from the group to dig 20–30 cm of topsoil
in the next 40 cm section. As it is dug up and loosened, place this topsoil
on top of the subsoil section that was just amended. Make sure that all
the topsoil gets removed.
STEP 8. Ask a new person in the group to further loosen and aerate the
subsoil, as in Step 4.
STEP 9. Amend the soil again, as in Step 5. (You may need to ask
participants to keep collecting soil amendments)
STEP 10. Repeat Steps 3–6 until bed is complete. The saved topsoil
from the start of the bed should be used to build up the bed in the last
40 cm section.
STEP 11. Once the double digging process has been completed, add
more manure, compost, and soil amendments to the finished bed, mixed
well into the loosened soil at the bottom of the hole. The idea is to have
a good organic matter-soil mix that is as deep as the root systems of the
garden plants.
STEP 12. Smooth out the top with a rake or hoe or by hand, creating
a flat planting space. The garden is now ready for planting or seeding.
STEP 13. Ask gardeners to share what they have observed and how this
method differs from their current practices.
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KEY MESSAGES
• Double digging involves the loosening of two layers of soil, and the addition of organic matter.
• Deeply dug soil reduces stress on plant roots.
• When soil has good tilth, plants can be spaced closer together since they can more effectively use
the space below them.
• Double-dug beds are long lasting, so gardeners do not have to use as much energy in following
seasons.
• All plants require air around the roots for good root health and function. Double-dug beds aerate
the soil deep in the soil profile.
• Soil amendments such as compost, manure, wood ash, and charcoal dust can be sourced locally
to improve soil organic matter.

BOOK KEY DEFINITIONS
Aeration
The process of creating openings in the soil to help air, water, and nutrients move into the soil to plant
roots, alleviating soil compaction.

Topsoil
This is the upper, outermost layer of soil, usually the top 5–10 inches. It has the highest concentration
of organic matter and microorganisms and is where most of the soil’s biological activity occurs.

Subsoil
This is the soil lying immediately under the topsoil. It is typically more compacted than the topsoil and
has greater nutrient imbalances.
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8. Closing discussion: the benefits of fixed beds
INTERACTIVE DISCUSSION
GOAL OF ACTIVITY: Gardeners think about the benefits of fixed garden beds and what can be done
if they need to shift their beds around season to season.
1. Engage gardeners in a discussion around the pros and cons of having fixed garden beds.
2. Discuss reasons why you would need to shift sites season to season and what gardeners
can do in these situations.

KEY MESSAGES
• Fixed garden beds allow gardeners to build soil fertility year after year and actually improve
the health of the soil in these plots. After many seasons of adding compost, manure, and other
organic material to the same soil, gardeners will notice more soil life, more water holding capacity,
a more loamy texture, and a darker color. Gardeners may have never seen soil actually improve over
time; they may have only noticed it become depleted. This is because they have been spreading
their energy around, rather than investing a lot of time and attention into a single plot.
• Fixed garden beds allow gardeners to maintain soil tilth year and year if they avoid walking on beds
and use permanent pathways around beds.
• Fixed garden beds allow gardeners to take advantage of the work they did building swales along
contours and berms to capture water. Gardeners may also notice improvements they can make for
next year as they observe how rainfall moves across their beds throughout the season.
• Some gardeners may have difficulties accessing the same garden sites year after year however.
Moving beds from site to site gives gardeners flexibility when they need it.

Additional resources are available at toolbox.avrdc.org
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