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Remove some legumes to
plant fruit and nut trees

with agroforestry

The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamboos, flowers, vegetable gardens and shade trees. There is also a pond,
compost heaps, recycling of waste water into
plants, and rubbish into beautiful art.

Wooden structures can be carved with patterns and pictures, as is traditionally done.

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
vegetables.
Flowering small trees and legumes can be
grown with fruit trees.
And this also helps productivity and diversity!

A beautiful house and garden is something to be proud

of!

Fish pond at Arte Moris

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.
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An example of using succession and evolution
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A beautiful house and garden is something to be proud

GARDEN BED DESIGNS

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.
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Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

An example of using succession and evolution

with agroforestry

A family garden provides many benefits for
many people and is at the heart of family
life. A healthy and productive family
garden provides:

Remove some legumes to
plant fruit and nut trees

• Vegetable seedlings, as well as fruit trees, native trees, and
other crops when the garden includes a small nursery

This chapter explains:
• Garden site analysis
• Integrated garden designs
• Garden bed designs, including ‘gardens with
compost’ techniques
• Reducing garden maintenance
• Planting times and methods
• Integrating animals, paddies, and fish ponds
with your garden
• Later in the guidebook (Ch 14 Animals and Ch 15
Aquaculture) there are many more techniques for
integrating small animals with garden systems.

4

Beauty

Legume pioneer
trees

• Income from the sale of surplus family garden produce

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
v

• Medicines, cooking herbs, and spices

A beautiful house and garden is something to be proud

• Extra food to make sauces, pickles, jams, etc

of!

• Tasty and nutritious non-staple foods all year round

The results are a highly productive garden,
providing year-round food and income, which is
low maintenance, using local, cheap, and organic
garden resources. The farmers, not businesses,
control the management and resources. Resilience
and sustainability are high and improve each year,
especially when also using other techniques, such
as seed saving and food preserving.

Use this chapter as a checklist for your family garden,
whether you are creating a new garden or improving
an existing garden. The design techniques are the
same for both.
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STEP BY STEP GARDEN SITE ANALYSIS

A site analysis helps you to make a good garden design that leads to a
productive, efficient garden. A little planning now saves a lot of time and
energy later.

A site analysis is important for new and established gardens. It observes, considers and records all of the natural
and non-natural factors at your garden site. Think about the positive and negative impacts on your production
from each factor: design your garden to gain maximum benefits from these factors, while preventing any negative
impacts.

There is a lot of local knowledge about tropical agriculture, and it is growing all the time. Improving food
production relies on this knowledge being shared. This chapter uses a lot of these ideas and adds techniques
that use local materials and suit local needs. Integrate this with your local knowledge.

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

GARDEN LOCATION AND ACCESS

The information in this chapter can be used for ALL
family gardens.

Mapping access points and paths

Family gardens are generally considered Zone 1 in your permaculture design, sometimes with elements
of Zone 2. A family garden is intensive, visited daily, and highly productive. Sometimes they include
small nurseries, small animals, and some food for markets where the land is big enough and water
supply is adequate. Primarily, they are for producing highly nutritious food for families.
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A beautiful house and garden is something to be proud

Beauty

An example of using succession and evolution

It is recommended that family gardens are close to
the house, and close to a water supply. Access to
the garden is vital to bring in resources and take out
produce. The location is usually fixed, so access might
need improving to help with transporting produce and
bringing in garden resources.

Remove some legumes to
plant fruit and nut trees

Legume pioneer
trees

Most techniques are very similar for both. Gardens
around the house often just have beautiful rather
than productive plants. However, gardens can be
beautiful and provide food, spices, and medicine. We
recommend having a small family garden close to the
house to provide for daily cooking and good nutrition.
Read in Food, Health, and Nutrition (Ch 7) about
important plants to have around the house: most of
these plants are beautiful and functional. Remember
that flowers provide important functions in all gardens,
not just those around the house.

with agroforestry

Most tropical family gardens are far from the house. Sometimes these are big
gardens, sometimes small. In this guidebook we call the big gardens ‘sustainable
agriculture’ (Ch 10) and the small gardens ‘family gardens’.
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Vegetables that grow well in some shade are amaranth, beans, cabbages, cucumbers, lettuces, peas, potatoes,
pumpkins, and green-leaf vegetables. Experiment for yourself. Some shade means not more than a third of the
day in shade OR thin-leaf trees providing half a day’s shade.

Do not plant tall growing trees near vegetable beds, especially trees with thick leaves. You can grow small
trees, such as bananas, pigeon peas and papayas, and trees that are regularly pruned, especially legume trees.
Be careful not to plant too many and use them wisely.

The sun damages plants at the hottest time of year before the wet season starts. Look at where you can create
shade during the middle of the day for these months to reduce stress on the plants and help them survive.
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Plants need sunlight to grow well and produce large crops. They absorb sunlight
and change it through the process of photosynthesis into plant food. Some plants
produce well in some shade, but most plants prefer full sun.
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SUNLIGHT

1. Too much shade
2. Right amount of sun

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

WATER SUPPLY

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
v

of!
A beautiful house and garden is something to be proud

Beauty

Collecting rainwater for irrigation
and using the overflow water too

In the dry season access to water is needed to grow
vegetables and is necessary even in the wet season in
many areas. Cassava, bananas and some other crops
can survive through the dry season with no water, but
they produce very little.

This amount of water might not seem like much but
it helps a lot to make sure wet season plants have
water during dry periods and to extend the wet season
water supply. They can also hold irrigation water in the
dry season if it is available.

Therefore, the garden must be close to a water supply
OR you will need to bring the water to the garden.

Use different techniques to prevent mosquitoes:

Bring irrigation water to the garden in pipes made
from bamboo, metal or plastic hose, or dig water
channels for the water to run along.
Store rain or irrigated water near the garden in water
tanks or drums to provide a continuous water supply.
Another way is to dig small or large holes and line
them with concrete, clay or thick and strong plastic
sheet for catching rain or irrigated water. These will
hold water for gardens and for animals. Make simple
tanks using bamboo for frames and line them with
thick, strong plastic sheets or tarpaulins. 2 x 2 metres
wide and 1 metre high is easy, but make the size to suit
your needs.
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Remove some legumes to
plant fruit and nut trees

Legume pioneer
trees

with agroforestry

In many areas water has to be collected far from the house and garden. A water
supply is one of the most important factors to increase garden production.

• Add a few mosquito larvae eating fish (best option)
to the water.
• Cover the top of the water with woven mats, shade
cloth or mosquito netting.
• Place a cup of neem fruit/seeds and four cups of
neem leaves in a cloth with a rock, tie it up and
sink it so neem oil slowly releases into the water.
Replace the neem every three months.
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Methods for catching and storing water for irrigation
Cross section

You can also collect water from your house roof or any building large or small, especially those that
have a metal sheet roof. You can either buy or make a gutter out of bamboo. Store the water in a tank/s.
This water is NOT recommended for drinking as some metal sheets can release lead and other metals into
the water, contaminating it.

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

with agroforestry

Your stored water must be covered to reduce mosquito breeding and to decrease water loss by evaporation.
Use the neem recipe described on the previous page, once every three months, to help prevent mosquitoes,
but do not put it in the drinking water tanks.

Protecting and using natural springs

Develop all irrigation in cooperation with other water users!! If you form a community group, tanks, pipes,
and water pumps are cheaper to buy and easier to make and maintain. The extra water can then be shared,
and everyone in the group benefits.
Techniques for reducing water use, extending wet season growing time, and getting maximum benefit
from the water are explained later in the chapter.
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Remove some legumes to
plant fruit and nut trees

Legume pioneer
trees

Use gravity (water running down hill) wherever possible to collect and create your water supply and irrigate
your land. It is easy and cheap. You can also use gravity to run water from storage tanks. If you place the garden
below the water supply, it makes watering easier. Hand pumps and foot pumps also help bring water up from
underground. Read in Houses, water, and energy (Ch 4) about pumps.
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Rich soil will produce more vegetables and need less water, and most soils can be improved quickly with
continuous mulch and compost. Heavy clay and waterlogged soils need specific techniques and time to
make them productive. It may be more valuable to use these soils for something else, such as for fish and
water plants. Water is a more important factor to consider than soil quality when locating a garden.

LAND CHARACTERISTICS
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is beautiful it will also be a much more pleasant place to be
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beauty should be encouraged for all members in a family:
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Improving soil for good food production
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Find a balance between an area with good quality soil, and closeness to the house
and water supply.
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SOIL

The characteristics of your land
determine what type of garden beds
you create and what you can grow.

For every type of land, your goal is to retain and
improve your soil over time.

Some examples:

• Flat land - raised garden beds

• Gently sloping land - terraces and/or swales with
some raised beds

• Steeply sloping land - terraces and/or swales using
tree legumes to help secure the soil

• Swamp land and flood-prone land - raised garden
beds with good water drainage, trenches, and fish
ponds/small paddies

12
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Vegetables, especially seedlings, need to be protected from strong winds that dry
the soil and take moisture from the plants. Windbreaks and living fences reduce
water needs for your garden, and the protected plants grow much faster.

Windbreak on the right protects the garden
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If the garden is close to the house, the windbreak for both house and garden can be combined. Windbreaks also
provide compost material, animal food, a habitat for pest predators, food, medicine, and much more.

An example of using succession and evolution

Remove some legumes to
plant fruit and nut trees

Legume pioneer
trees

WIND

This factor must be balanced with the other factors.
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Tree roots compete with vegetable crops for water and nutrients. Some trees compete more than others.
Trees with large and hungry root systems should not be planted near intensive vegetable and fruit tree areas.
Generally it is better to separate trees from vegetable gardens, especially for root crops.

Thin-leaf legumes (e.g. leuceana, acacia, sesbania, pigeon
pea) or small fruit trees (e.g. bananas, papayas, guavas) are
the best trees to plant around a garden. Pruning the legumes
reduces the root size by the amount by which the tree is
pruned and provides nitrogen for the vegetables. Be careful
with legume trees that have thin, small leaves because when
they drop leaves onto green-leaf vegetables, the fallen leaves
can create rot problems, especially in the wet season.
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beauty should be encouraged for all members in a family:
men, women and children.

Garden bed too close to the tree
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Large trees have roots that spread out in the ground to two-thirds of their height
and the same width as the trees.

The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamb
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dens and shade trees. There is also a pond,
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Wooden structures can be carved with patterns and pictures, as is traditionally done.

vegetables.
Remove some
es to
Flowering small trees andlegum
es can be
plant fruit and legum
nut trees
grown with fruit trees.
And this also helps productivity and diversity!

TREE COMPETITION

CLOSENESS TO HOUSE

The closer your vegetable production is to your house, the less time you need
to care for it, and the more energy you save.

Transporting resources and produce is easier and faster. Sometimes the main family garden has to be further
away from the house so that it is close to a water supply. In this case you can still have a small garden, such as
an African keyhole garden or compost trench garden, next to the house because it can reuse the house’s waste
water. See later in the chapter for how to make them.

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

with agroforestry

INTEGRATED GARDEN DESIGN

2. New garden design after 1 - 2 years

The garden is designed around:
1. Water flow and water management, especially in the wet season
2. Access to your garden via pathways
3. Shape and size of your garden beds to suit the land characteristics
4. Placement of ponds, compost and garden resource areas, small nurseries,
fences, trees, and other garden features
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3. New design with integrated animal systems after 5 years
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Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
v

Beauty

1. Unmanaged garden needs a new design

A beautiful house and garden is something to be proud

An example of using succession and evolution

Remove some legumes to
plant fruit and nut trees

Legume pioneer
trees

Your garden can be newly created or an existing garden redesigned and
improved by using the site analysis and integrated garden design ideas.
When deciding where to put your garden you must balance sunlight,
water supply, soil, land characteristics, and closeness to the house.
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• Reduced inputs and costs

• Reduced risk of total crop failure

• G
 reater resilience: reducing susceptibility to
adverse financial and climatic events
• E
 nables the integration of multi-purpose plants
that provide farmers with a range of useful products

• Fewer pest attacks
• Stops

destructive slash and burn (shifting)
agriculture

WATER FLOW AND WATER MANAGEMENT

Dry season: design your garden so that it is easy to water and the water is used
efficiently.

Good pathways and raised beds will fulfill these needs. Borders (e.g. stones, branches) or indented edges for the
beds make them even better. If you have irrigation, make sure you design the shape of the beds and the paths to
suit your irrigation system. This can include using paths for flood irrigation.

Many communities plant in sunken garden beds in the dry season, or in the trenches of swales. The swale trenches
can be divided into smaller beds. This saves water and makes water management easier and more efficient.

Different garden bed techniques for holding water



The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamboos, flowers, vegetable gardens and shade trees. There is also a pond,
compost heaps, recycling of waste water into
plants, and rubbish into beautiful art.

Wooden structures can be carved with patterns and pictures, as is traditionally done.

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
vegetables.
Flowering small trees and legumes can be
grown with fruit trees.
And this also helps productivity and diversity!

A beautiful house and garden is something to be proud

of!

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.
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• Less and easier maintenance

Cross section of sunken garden bed
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Fish pond at Arte Moris

• I ncluding legumes to increase the availability of
nitrogen for the crops

ru Timo r Lest e

• I mproved quantity and nutritional value of the
food produced
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fruit trees, bamb
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Remove some
es to
Flowering small trees andlegum
es can be
plant fruit and legum
nut trees
grown with fruit trees.
And this also helps productivity and diversity!

You will gain many benefits from designing an integrated garden:

• E
 asier crop rotation to limit the build-up of weeds,
pests, and diseases

Sunken garden bed in a swale trench for the dry season

Beauty

Your design MUST also allow heavy rains to flow gently out of your garden via paths and overflow trenches.
The water will move even on flat land. A good design moves the water, stores it in ponds and earth, and allows
the excess water to keep moving.
Overall you can catch and store 50% to 75% or more of your wet season rains by:
• Directing where the rain water moves to

• Catching and storing as much rain water as possible in the ground as it moves through your garden
• Releasing excess water from heavy rains and extreme weather events
This design strategy is becoming more and more important due to climate change and less reliable rainfall.
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A beautiful house and garden is something to be proud

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

with agroforestry
An example of using succession and evolution

Remove some legumes to
plant fruit and nut trees

Legume pioneer
trees

Wet season: design your garden to catch and store rain water in the garden beds,
swale trenches, banana pits, and ponds.
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Your paths also provide other important functions:

• They allow wet season heavy rains to drain away and not damage your garden beds, even on flat land.

• They redirect water to garden beds in the dry season.

• They are an excellent barrier for stopping some weeds from entering your garden.

Cycling path materials onto garden beds

Remember that pathways make the garden beds much
easier to maintain and more productive.
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Design your main paths wide enough for cart or wheelbarrow access on main
paths, and room for walking on side paths. This is vital so that you can easily
water, spread compost and mulch, as well as harvest and clear after harvesting.



Wooden structures can be carved with patterns and pictures, as is traditionally done.

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
vegetables.
Flowering small trees and legumes can be
grown with fruit trees.
And this also helps productivity and diversity!

A beautiful house and garden is something to be proud

SMART IDEA:

Your paths can catch
nutrients and return them
to your raised garden beds!
Cover your paths with fresh
(not dried or aged) mulch,
such as rice husks, coffee
husks, coconut husks,
sawdust, bamboo leaves,
fresh grass, and even old
newspapers. This slows weed
growth. In the dry season the
mulch helps keep moisture
in the soil. In the wet and dry
seasons the mulch soaks up
water and nutrients that run
off the garden beds. Fresh
mulch absorbs nitrogen as it
slowly dries and decomposes,
and this is why you should
not put it directly on your
garden beds. If you put it
on your paths, it works very
well and after six months
you can take the mulch from
the paths and put it on your
garden beds. Then add more
fresh mulch on the paths, and
start the cycle again.

The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamboos, flowers, vegetable gardens and shade trees. There is also a pond,
compost heaps, recycling of waste water into
plants, and rubbish into beautiful art.

of!

Fish pond at Arte Moris

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

Kuid adu Ba Rai, Kuid adu Ba Malu , Ho
Futu ru Timo r Lest e
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vegetables.
Remove some
es to
Flowering small trees andlegum
es can be
plant fruit and legum
nut trees
grown with fruit trees.
And this also helps productivity and diversity!

GARDEN ACCESS AND PATHS

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

GARDEN BEDS

• Able to retain and build soil

Different garden bed shapes

Beauty

Remove some legumes to
plant fruit and nut trees

Legume pioneer
trees

Read the next section−Garden Bed
Designs−for detailed descriptions of
many different types of garden beds.

Many different garden bed shapes and designs
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• T
 he right width so you do not
have to step on them

of!

• Easy to use

A beautiful house and garden is something to be proud

• Functional

An example of using succession and evolution

Most importantly, gardens beds
need to be:

with agroforestry

Once you have designed the land for water and access, you can design your
garden beds. The shape of the garden beds varies according to the shape and
slope of the land. Work with the land, not against it. You do not have to make
garden beds in straight lines. Be creative: remember that beauty and natural
patterns are also important.

• You may need to build a temporary fence while the living fence grows.

• You can include living plants/trees as the posts for a fence.

• If you already have a fence, you can plant a living fence next to it as a long-term replacement.

Living fence using many
different plants
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The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamboos, flowers, vegetable gardens and shade trees. There is also a pond,
compost heaps, recycling of waste water into
plants, and rubbish into beautiful art.

Wooden structures can be carved with patterns and pictures, as is traditionally done.

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
vegetables.
Flowering small trees and legumes can be
grown with fruit trees.
And this also helps productivity and diversity!

A beautiful house and garden is something to be proud

of!

Fish pond at Arte Moris

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

Living fence construction methods:
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A fence is essential to prevent animals from eating your precious vegetables.

Kuid adu Ba Rai, Kuid adu Ba Malu , Ho
Futu ru Timo r Lest e

Keeping out hungry goats

turu Timo r Lest e

Remember that fences are multifunctional. If you use one fence for two areas, you are saving time, labour and,
resources. The quickest and easiest way to make a fence is to plant a living fence. Living fences can be made
from many different plants and trees, and provide many products.

The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamb
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grown with fruit trees.
And this also helps productivity and diversity!

FENCES

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

FENCE MATERIALS

• Shade
• Small animal and bird habitat

Legume pioneer
trees

Remove some legumes to
plant fruit and nut trees

• Erosion control

GARDEN STRUCTURES

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
v

• Trellising for vines including
beans, gourds, cucumbers,
and passion fruits

of!

• Windbreak

Fence integrating living legume trees

Beauty

Your fence will also provide many
other functions:

An example of using succession and evolution

Other materials: stone, wood, bamboo, old fishing net, old tin roofing

A beautiful house and garden is something to be proud

with agroforestry

Living fences: legume trees, small clumping bamboos, food producing trees, animal fodder producing trees,
compost and mulch material producing trees, natural pesticide producing trees, trees with thorns and sharp
leaves to prevent animals, thick grasses, cactuses, and many others

Garden structures promote productivity, create new microclimates, and make your
garden more beautiful. They can be permanent structures made from long-lasting
materials or simple moveable structures. What you decide depends on your
resources and needs.
TRELLISING
Trellising provides structures for vines, cucumbers, tomatoes, beans, and other plants.
• They allow more to be grown in a smaller space.
• They reduce fungus and mould problems, because they allow better air flow, and reduce rot problems,
as the fruit/vegetable is not touching the ground.
• They create semi-shade spaces for vegetables that like semi-shade.

20

The Tropical Permaculture Guidebook - A gift from Timor Leste. FAMILY GARDENS

The Tropical Permaculture Guidebook - A gift from Timor Leste. FAMILY GARDENS

turu Timo r Lest e

Kuid adu Ba Rai, Kuid adu Ba Malu , Ho
Futu ru Timo r Lest e

Provide shade during the hottest time of the year when vegetables get stressed. The standing poles around the
garden can be permanent. When the cool dry season finishes and the days get hotter, connect the poles with split
bamboo frames and tie on coconut leaves or other big leaves that provide some shade. Total shade is too much;
semi-shade is best. Plants that benefit include eggplants, capsicums, chilies, tomatoes, and green-leaf vegetables.

• More plants survive through the hot period

• It reduces plant stress, providing better production when the wet season starts

• It extends dry season productivity

• It saves water

SCULPTURE AND OTHER ART

Sculpture and other art make a family garden more beautiful, more welcoming, and a better place to work.
It is also important for displaying traditional cultural patterns. Food feeds the stomach, beauty feeds the soul!



The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamboos, flowers, vegetable gardens and shade trees. There is also a pond,
compost heaps, recycling of waste water into
plants, and rubbish into beautiful art.

Wooden structures can be carved with patterns and pictures, as is traditionally done.

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
vegetables.
Flowering small trees and legumes can be
grown with fruit trees.
And this also helps productivity and diversity!

A beautiful house and garden is something to be proud

of!

Fish pond at Arte Moris

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

Benefits:
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HOT PERIOD SHADE
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1. Trellising in the dry season

2. Shade in the hot period before the wet season

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

Compost and compost resources storage

Liquid compost drums

Remove some legumes to
plant fruit and nut trees

Small nurseries

It is very easy to make a small nursery out of cheap and natural materials.
You can even make small moveable nurseries. A nursery is important because
plants need more care when they are young. If you look after seedlings, the size
and quality of vegetables will increase.

Beauty

Legume pioneer
trees

garden beds.

Nurseries need to provide:
• About 30 to 50% shade, especially in the middle
of the day: coconut palm leaves or other palm
leaves that have been split provide the right
amount of shade.
• Protection for seedlings from animals
• Soil that provides nutrients and easy root growth
When you grow seedlings in vegetable beds, mix in
rice waste, sand, compost, and dry, aged manure
with the soil to help the seedlings grow better. See
Nurseries (Ch 9) for more details on potting mixes.

Small garden nursery
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SMART IDEA:

A beautiful house and garden is something to be proud

An example of using succession and evolution

with agroforestry

Your garden needs an area for making compost and liquid compost, and storing
the materials for making compost. This can include a two or three bay compost
system, liquid compost containers, and an area next to them for storing manures,
weeds, garden waste, and mulch materials.
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Sand and rice waste provides good drainage and aeration for easy root growth. Compost and dry, aged manure
provide nutrients.

Make temporary midday shade for the first three to four weeks of the seedling’s life.

1. For vegetable seedlings − 30% compost/dry aged manure, 30% soil, 30% sand, 10% rice waste

2. For cuttings and trees − 25% composted manure, 25%rice waste, 25% sand, 25% soil

Banana leaves make excellent small containers. They are easy to make and free. Grow one seedling in each
banana leaf container. When it is time to plant the seedlings, simply place the whole container in the ground
and the roots will grow through the banana leaves. Easy!



The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamboos, flowers, vegetable gardens and shade trees. There is also a pond,
compost heaps, recycling of waste water into
plants, and rubbish into beautiful art.

Wooden structures can be carved with patterns and pictures, as is traditionally done.

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
vegetables.
Flowering small trees and legumes can be
grown with fruit trees.
And this also helps productivity and diversity!

A beautiful house and garden is something to be proud

of!

Fish pond at Arte Moris

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.
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Seedling nursery in a garden bed
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Soil from the ground does not make good potting mix for nurseries and must be mixed with other materials.
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Different examples of potting mixes:

Banana leaf, coconut and bamboo seedling containers

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

With or without a fence, gardens improve when surrounded with small fruit trees,
perennial plants and small trees, legumes, and flowers.
These provide wind shelter for the garden, food for humans and animals, mulch and compost materials.
The wind shelter increases production, and growing some mulch and compost materials close to your
garden makes maintenance and fertilising much faster and easier.
Pollinators and pest predators, such as birds, wasps, bees, other helpful insects, and spiders, will also
be attracted into your garden. Increased pollination of fruit and vegetable flowers leads to more fruit or
vegetables per plant. Pest predators eat pest insects in your garden and help to reduce pest numbers.
Flowers and herbs are especially important to include because they also add beauty, fragrant smells, and
food (many petals and leaves are edible) to the garden, as well as attracting pollinators and pest predators.
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A beautiful house and garden is something to be proud

Beauty

Trees, shrubs, and flowers

An example of using succession and evolution

Garden bed seedling nursery

Remove some legumes to
plant fruit and nut trees

Legume pioneer
trees

with agroforestry

Look up Nurseries (Ch 9) for more information and techniques for small and large nurseries.
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Placing a pond or two near the garden provides a home for frogs, small lizards, and insects that eat many pest
insects in the garden. Birds are attracted as well. You can produce mulch and compost material quickly and easily.

The ponds can be part of an irrigation supply, or
fed from an irrigation supply or a spring.

Ponds can be constructed to grow water
vegetables, compost material and mulch in the
wet season, and left to dry out in the dry season.

Beware: Chemicals, such as pesticides and
herbicides, kill a lot of plant and animal life in
ponds and aquaculture systems.
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You can use them to raise fish and prawns or grow vegetables, such as taro, watercress, and water spinach.

Ponds are beneficial in many ways.
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Fish pond at Arte Moris

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.
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Wooden structures can be carved with patterns and pictures, as is traditionally done.
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Remove some
es to
Flowering small trees andlegum
es can be
plant fruit and legum
nut trees
grown with fruit trees.
And this also helps productivity and diversity!

Ponds

Gravity fed and nutrient rich irrigation from a fish pond

SMART IDEA:
About mosquitoes

• C
 ollect extra water
in the wet season
into ponds using
trenches and swale
s. This prevents wa
ter just lying on
the ground. Mosquit
oes will only be ab
le to lay eggs
in the pond.

• T
 he fish, frogs, sm
all lizards, and oth
er pest predators
that live in and aro
und the pond will ea
t mosquito
eggs and larvae in
the water.
• If mosquito larva
e are still present,
place one cup of
neem fruit/seeds an
d four cups of neem
leaves in a
cloth with a rock, tie
it up and sink it to
rel
ease the
neem oil slowly int
o the water. Replace
the
neem
every three month
s.
Therefore you reduc
e mosquito numbers
, diseases from
mosquitoes, and ev
eryone’s health wil
l benefit.

RAISED BEDS

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

with agroforestry

GARDEN BED DESIGNS

Beauty

Remove some legumes to
plant fruit and nut trees

Legume pioneer
trees

• They are made with a very slight slope from the edges to the middle of the bed with a small drain
or compost trench in the middle.

Different raised beds showing good water management strategies
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Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
v

• They have a water-catching edge to hold in the soil, water, and mulch.

of!

• They have rocks, bamboo, wood, earth bricks, etc. around the edge as a border.

A beautiful house and garden is something to be proud

Raised beds are even better when:

An example of using succession and evolution

Good garden bed design improves soil quality and soil volume every year. On flat
or gently sloped land raised garden beds are the best method for growing food.
They are a key to improving production, especially in the wet season, because rain
water drains through and away.

Earth brick garden borders
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A border also allows soil volume to increase and provides a valuable home for pest predators.

The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamb
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dens and shade trees. There is also a pond,
compost heaps, recycling of waste water into
Fish pond at Arte Moris
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, and rubbish into beautiful art.
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Wooden structures can be carved with patterns and pictures, as is traditionally done.
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es to
Flowering small trees andlegum
es can be
plant fruit and legum
nut trees
grown with fruit trees.
And this also helps productivity and diversity!

Garden borders provide homes for beneficial small animals



The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamboos, flowers, vegetable gardens and shade trees. There is also a pond,
compost heaps, recycling of waste water into
plants, and rubbish into beautiful art.

Wooden structures can be carved with patterns and pictures, as is traditionally done.

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
vegetables.
Flowering small trees and legumes can be
grown with fruit trees.
And this also helps productivity and diversity!

A beautiful house and garden is something to be proud

of!

Fish pond at Arte Moris

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.
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Futu ru Timo r Lest e

Earth brick borders are easy to make if you have enough clay in your soil. In the dry season mix soil, dried and cut
grass and water together and compress it into mounds where you want the borders to be. Flatten the top of the
mound to compress them to the required height and width, and leave them to dry. When they are semi-dry, cut
the sloped sides off with a sharp machete or shovel to create the vertical brick shape: 15cm high and 10 to 15cm
wide is good. Cut slits every 40 to 50cm to create a brick style and allow excess water to drain out in the wet
season. Thanks to HIAM health staff, Dili.

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

GARDEN BED WIDTH

Beauty
Different garden bed designs for sloped land
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On flat land choose whatever shape you want for the garden beds, as long as they are a good width and easy
to use and maintain. On sloped land the garden beds should follow the land contour.
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Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
v

2. Garden bed good width

A beautiful house and garden is something to be proud

An example of using succession and evolution

Legume pioneer
trees

1. Garden bed too wide

Remove some legumes to
plant fruit and nut trees

with agroforestry

Make your raised beds wide enough to be able to retain water, but small enough so you can reach all of the bed
WITHOUT STEPPING ON IT: between 80cm to 120cm wide is good. This prevents soil compaction when people
stand and walk on the beds. Soil compaction reduces water retention in the soil, and makes root growth and
garden management much harder, which all lead to reduced production.
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• Fungus in the soil that damages plant roots will spread when the soil is dug and turned.

• Weed seeds in the soil germinate after digging the soil, competing with your vegetables and creating
more maintenance work.

• It damages the soil structure, which reduces water retention and nutrient availability.

• Rapid loss of organic matter occurs, which the crop and soil organisms rely on for feed.

• It greatly reduces soil micro-organism numbers because their habitats are damaged.

Kuid adu Ba Rai, Kuid adu Ba Malu , Ho
Futu ru Timo r Lest e
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The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamboos, flowers, vegetable gardens and shade trees. There is also a pond,
compost heaps, recycling of waste water into
plants, and rubbish into beautiful art.

Wooden structures can be carved with patterns and pictures, as is traditionally done.

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
vegetables.
Flowering small trees and legumes can be
grown with fruit trees.
And this also helps productivity and diversity!

A beautiful house and garden is something to be proud

of!

Fish pond at Arte Moris

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

SMART IDEA:
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Digging the soil every year exposes the soil underneath. This will temporarily add air and make the soil
softer but it will cause a lot of problems too:

The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamb
An oos,
exam
ples,of
flower
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g succ
able
gar- ession and evolution with agroforestry
dens and shade trees. There is also a pond,
compost heaps, recycling of waste water into
Fish pond at Arte Moris
plantsuty
, and rubbish into beautiful art.
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Wooden structures can be carved with patterns and pictures, as is traditionally done.

vegetables.
Remove some
es to
Flowering small trees andlegum
es can be
plant fruit and legum
nut trees
grown with fruit trees.
And this also helps productivity and diversity!

If you have to dig the soil over when creating a garden bed, do it ONCE only. With good techniques and
lots of compost, mulch and organic matter, digging will be minimal from then on.

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

No-dig garden beds
with agroforestry

This is a type of raised garden when the bed is built up, with no digging required!
Building your garden beds up with lots of manure, compost and leaves and dry grass will create nutrient-rich
garden beds that are also full of good micro-organisms. It is similar to building a small compost heap and is
an excellent method for quickly making good soil where the soil is very poor.

1. Mark out the edge of the bed following the ideas for good garden bed design.
2. Loosen the soil where the garden beds will go, but do not dig it over or turn it.

of!

Steps for building the garden bed:

An example of using succession and evolution

IMPORTANT: do not build no-dig gardens on soil that contains running grasses that spread underground or
weeds that grow from bulbs. These types of weeds cannot be killed easily and will create problems in the future
if they are not first dug out and removed. (see the ‘Weed maintenance’ section for more information).

A beautiful house and garden is something to be proud

3. Lay down sheets of taro leaves, banana leaves, newspaper or cardboard, covering the ground completely.
This reduces weed growth.
5. Add a layer of compost or dry and crushed animal manure, 5cm thick.

Remove some legumes to
plant fruit and nut trees

6. Repeat Steps 3 and 4 again, and cover the garden bed with a 5cm layer of mulch.

It is now ready to plant! Add a big handful of compost mixed with soil for every seed and seedling that you plant
so they have soil for the new roots. The no-dig garden needs to be well watered, especially for the first two weeks.
This is one version of no-dig gardens.

Beauty

Legume pioneer
trees

7. Add a garden border if you have the materials.

Step by step no dig garden beds
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Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
v

4. Add a layer of dried and cut grass and dry leaves, 10cm thick. Mix in some washed seaweed if you have some.
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Cross section of
no-dig garden bed
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The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamboos, flowers, vegetable gardens and shade trees. There is also a pond,
compost heaps, recycling of waste water into
plants, and rubbish into beautiful art.

Wooden structures can be carved with patterns and pictures, as is traditionally done.

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
vegetables.
Flowering small trees and legumes can be
grown with fruit trees.
And this also helps productivity and diversity!

A beautiful house and garden is something to be proud

of!

Fish pond at Arte Moris

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

Drawing and making a no dig keyhole garden bed
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The African keyhole garden and spiral garden are also no-dig gardens and are described later this chapter.
Experiment for yourself to find what works best for you.
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beauty with productivity. Wood, metal and
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fruit trees, bamb
An oos,
exam
ples,of
flower
usin
veget
g succ
able
gar- ession and evolution with agroforestry
dens and shade trees. There is also a pond,
compost heaps, recycling of waste water into
Fish pond at Arte Moris
plantsuty
, and rubbish into beautiful art.
Bea

Wooden structures can be carved with patterns and pictures, as is traditionally done.
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plant fruit and legum
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grown with fruit trees.
And this also helps productivity and diversity!

Another is to leave Step 3 (layer of taro leaves, banana leaves, newspaper or cardboard) until the end and
cover it with the final layer of mulch. This works very well too.

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

WICKING GARDEN BEDS
with agroforestry

A wicking bed is a self-watering garden bed. It is made from a large container with
no holes in it. All the materials you need to construct it can be recycled, so it is very
cheap and good for the environment too! It consists of a water-well in the bottom
third of the pot and soil in the top two-thirds. It is great for vegetables and herbs
that you use every day. It is given the name ‘wicking bed’ because the water is
drawn up from the well at the bottom to the soil at the top, like a wick.

To make it you will need:

of!

A beautiful house and garden is something to be proud

An example of using succession and evolution

Wicking beds are much better than normal pots because when the well is full, the watering is self-regulated for up
to a week. The roots of the plants will use as much water as they need, and there is no evaporation and no water
for weeds. This makes it much more water efficient and great for areas where water is precious. As a wicking bed
grows a lot in a very small space, it is great for urban gardens, balconies, verandahs, and even inside the house if
there is enough sunlight.

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
v

• Something to make a space for water to fill the
bottom of the container and still hold the soil up.
Old plastic or glass bottles are great and this turns
rubbish into something useful. Cut the tops off the
plastic bottles first. Old wire mesh or small rocks can
also be used. Bamboo poles cut into sections with
the inner node knocked out are also great. Fill to a
third full.
• Add two handfuls of charcoal, if available, to spread
around the bottom. It will help keep the water clean.

Beauty

Remove some legumes to
plant fruit and nut trees

Legume pioneer
trees

• A large watertight container: this could be a plastic
or metal drum cut in half, a foam box, an old fridge
or any large container that can hold water.

• Old wire mesh (only if you use plastic bottles
in the bottom): use enough to cover the layer
on the bottom.

• Old material−thick material, such as hessian.
Use enough to cover the bottom layer and fold
down the sides to the bottom of the container.
• Some plastic pipe or tube, old irrigation pipe is
great. Cut a piece so that it is the same height as
the container. Place it in a corner vertically so that
it is almost touching the bottom. Cut another piece
20 to 30cm long. Make a hole in the container at the
same height as the material and so that the pipe
fits neatly through it. Put the pipe through the hole
horizontally, so that 5 to 10cm sticks out at the side.
Cover the end with mesh, hessian or material to stop
mosquitoes from entering.
• Soil, but do not just use soil from the ground as it will
get too compact and not have enough air or drainage.
Use up to 50% soil and mix it with 25% compost
or aged dry manure and 25% dry rice husks, coffee
husks or coconut husks. Fill the container to the top
with this mix. Make sure that the top of the pipe in the
corner is not covered.
Step by step wicking bed construction
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• Mulch to cover the soil.
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After two years it is recommended to remove all the
contents and start again, because the bottom section
will slowly fill with soil and have no space for water.
Also, the bamboo and plastic bottles will degrade and
need to be replaced.
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The vertical pipe in the corner is the watering pipe.
Pour water into the pipe and the well in the bottom
slowly fills. When it is full the water comes out of the
horizontal pipe. This is the overflow pipe, and, as a
result, the wicking bed can never be overwatered, even
in the wet season. The water in the well is slowly drawn
into the soil up via the wicking process. Plant your
vegetables and herbs in the bed. Water them directly
once to help them settle. After that they will use the
water from the well. Choose seasonal vegetables and
herbs in the dry season and plants that like wet soil in
the wet season.



The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamboos, flowers, vegetable gardens and shade trees. There is also a pond,
compost heaps, recycling of waste water into
plants, and rubbish into beautiful art.

Wooden structures can be carved with patterns and pictures, as is traditionally done.

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
vegetables.
Flowering small trees and legumes can be
grown with fruit trees.
And this also helps productivity and diversity!

A beautiful house and garden is something to be proud

of!

Fish pond at Arte Moris

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.
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How to use it:

Cross section of a
wicking bed showing
different materials that
can be used

SMART IDEA:

a pond.
er and run into
n be made long
ca
s
pe
pi
w
flo
Over

You need rocks or old cement blocks to create the
edge and spiral shape, and soil, dry manure and
compost to make the raised spiral.

Steps:

Remove some legumes to
plant fruit and nut trees

Legume pioneer
trees

Spiral gardens are another good garden bed design
for urban areas.

1. M
 ark out the outer circle of the spiral: 1.5m to 2m
diameter is good.
2. Loosen the soil where the garden beds will go but
do not dig it over or turn it.
3. C
 over the ground with taro leaves, banana leaves,
newspaper or cardboard to help prevent weeds.
4. Place the rocks on the outer circle until the circle
is almost complete.
5. Add soil/compost/dried animal manure until the
bottom layer is full.

Spiral garden shown from above

6. F
 rom one end of the outside edge continue the
line of rocks in a spiral shape toward the middle.
The rocks/blocks will slowly rise as they are placed
on the new soil.
7. Add more soil/compost/dried animal manure.
8. Continue until the spiral is complete
9. Plant out your vegetables and herbs.
10. Add a thick layer of mulch and water well

Spiral garden side views
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• Put plants that like more water around the edge.

of!

• Put plants that need good drainage and drier soil
in the middle so they can grow well, even in the wet
season.

A beautiful house and garden is something to be proud

• Different heights allow for more root growth and
better access to sunlight.

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

• Changing the height of a garden bed increases
production and the planting area.

Beauty

Benefits:

An example of using succession and evolution

A spiral shape is an easy and beautiful
way to create a garden bed with
different heights.

with agroforestry

SPIRAL GARDENS

On slopes the pathways can be the trenches of the swale system to reduce erosion. Or the trenches can be used
to make compost in.
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Swales are an excellent way to make vegetable gardens on sloped land,
even for small family gardens. You can use different patterns on gentle sloped land.

Kuid adu Ba Rai, Kuid adu Ba Malu , Ho
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The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamboos, flowers, vegetable gardens and shade trees. There is also a pond,
compost heaps, recycling of waste water into
plants, and rubbish into beautiful art.

Wooden structures can be carved with patterns and pictures, as is traditionally done.

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
vegetables.
Flowering small trees and legumes can be
grown with fruit trees.
And this also helps productivity and diversity!

A beautiful house and garden is something to be proud

of!

Fish pond at Arte Moris

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

Swales on steep or gentle slopes
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SWALES
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SLOPING LAND GARDEN BEDS

Swale garden system using trenches to make compost

Swales prevent erosion, help improve your soil, and hold all water and nutrients in the ground. The swales and
terraces need to follow the shape of the land so that heavy rains do not create problems. For vegetable gardens,
smaller swales are usually better. On steep slopes make small swales about a metre apart. For gentle slopes make
bigger swales about two metres apart. Look at Permaculture design (Ch 3) for instructions on how to make swales
and terracing.

Swales will give more planting area and also provide different microclimates. The bottoms of the swales are wet
and sometimes full of water in the wet season so you can grow water-loving plants, such as water spinach and
taro. The top and back of the swale are drier so you can grow other vegetables and plants.

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

TERRACES

Beauty

Terraces take a lot more time, effort and sometimes
money to make, but create very productive land.
They are better than swales on steep slopes for small
family gardens. Terraces are used in many countries
and there is a lot of information on building and using
them. Look in the reference chapter for books and
internet sites.

SMART IDEAS FORRACES:
SWALES AND TER
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Integrating garden swales with fruit trees and fish ponds
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of!
A beautiful house and garden is something to be proud

An example of using succession and evolution

Remove some legumes to
plant fruit and nut trees

Legume pioneer
trees

with agroforestry

Terraces are like swales because they also follow the contour of the land. They are cut into the land and usually
have stone or clay walls to hold the land in place. The land between the walls is flat.
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Mound: you can grow vegetables and small trees on top of and below the mound, e.g. eggplants, pumpkins,
cassava, chilies, ceylon spinach, gourds, snake beans, leaf amaranth, sweet potatoes, papayas, bananas, beans,
peas, cucumbers, corn, basil, pineapples, pigeon peas, peanuts, mung beans, and many more.
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Trench: you can plant taro, water spinach, watercress and other plants that like a lot of water in the bottom and
at the sides of the trench. Put plants that like a lot of water, but do not like being under water, along the edges
of the trench, e.g. lemon grass.



The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamboos, flowers, vegetable gardens and shade trees. There is also a pond,
compost heaps, recycling of waste water into
plants, and rubbish into beautiful art.

Wooden structures can be carved with patterns and pictures, as is traditionally done.

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
vegetables.
Flowering small trees and legumes can be
grown with fruit trees.
And this also helps productivity and diversity!

A beautiful house and garden is something to be proud

of!

Fish pond at Arte Moris

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.
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WET SEASON PLANTING IDEAS

Intensive swale garden with keyhole gardens between the swales

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

DRY SEASON PLANTING IDEAS
with agroforestry

• If a good supply of water is available, you can continue to use the same ideas as for the wet season.

• If only a small amount of water is available, the trenches can be used for vegetables and the top and below
the swale can continue to grow longterm plants, such as cassava, pineapples, eggplants, bananas, sweet leaf,
moringa, and so on. Or the area can be mulched and left to wait for next wet season.
• I f there is no water available, some long-term crops will still grow and will grow a lot better than without swales.
Mulch the land and wait for the next wet season. The growing season for these vegetables is increased because
the water in the soil lasts for longer, especially in areas that have little or no water.

of!

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
v

Beauty

Legume pioneer
trees

Remove some legumes to
plant fruit and nut trees

• The trenches of swales can be divided into smaller beds for dry season planting, saving a lot of water.
Use lots of compost and mulch as the soil will need improvement.

A beautiful house and garden is something to be proud

An example of using succession and evolution

• In the mountains, where dry season rainfall is more common than on the coast, swales will create good
conditions for year-round growing of vegetables and other plants. Over time small animals can also be
integrated into the system. Remember to use soil improvement techniques to get the most benefit from
the swale gardens.

Dry season sunken garden

Dry season vegetables to include: tomatoes,
capsicums, cabbages, green-leaf vegetables, zucchinis,
watermelons, beans, peas, cucumbers, lettuces, and kale.
Where it gets cold during the dry season, you can also
grow chard, broccoli, cauliflowers, potatoes, and more.

All year leaf vegetables like moringa, cassava, tree
spinach, and sweet leaf are good to plant too.
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The following techniques are methods of integrating compost with garden beds.

They provide many benefits including:

• Increased production

• Reduced maintenance

• Improved soil quality

• Saving water

• Stronger plants that are more resistant to pests and diseases

Kuid adu Ba Rai, Kuid adu Ba Malu , Ho
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The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamboos, flowers, vegetable gardens and shade trees. There is also a pond,
compost heaps, recycling of waste water into
plants, and rubbish into beautiful art.

Wooden structures can be carved with patterns and pictures, as is traditionally done.

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
vegetables.
Flowering small trees and legumes can be
grown with fruit trees.
And this also helps productivity and diversity!

A beautiful house and garden is something to be proud

of!

Fish pond at Arte Moris

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

Garden and compost integration
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Boomerang rock swales to improve water retention

• The food tastes better and is more nutritious.

AFRICAN KEYHOLE GARDEN

With thanks to Sendacow Foundation for the original design: www.sendacow.org

The African keyhole garden is a round raised garden with compost in the middle. There is an entrance−the
’keyhole’−that leads to the compost. It is designed and made so that it produces a lot of food in a small space.
This technique is especially good for places that have poor soil and where water is a precious resource. It is also
a great garden for urban areas and to have next to the house even if the family garden is further away, because it
does not use much water.

Access to the whole garden is easy. Once you make the garden you feed and water the plants via the compost in
the middle. This reduces maintenance and when the plants get their roots into the compost they grow like crazy!

The garden has a three metre diameter, the outside edge is raised at least 50cm, and some beds have a metre
high edge if it is made from rocks with cement. The compost in the middle is separated from the garden soil
by sticks, palm leaf stalks or thin bamboo poles. The height of the soil in the middle should be approximately a
metre high even if the outside is only 50cm high. This creates a sloped garden, which allows more sunlight due
to different heights. Mulch it well to prevent erosion in heavy wet season rains.

4. F
 ill the compost with same materials by the same
method that you use for normal compost.
See Soils (Ch 5)
5. S
 tart building the outside wall of keyhole garden with
whatever materials you have. If you use rocks and
cement, complete the outside wall before filling the
garden bed. If you are using other materials you can
build up a layer of wall, fill the garden, add more wall,
then fill the garden, and so on until it is complete. Fill
the garden bed with a soil/manures mix if possible. You
can also use the same materials in the same way as for
the compost area, but it will sink a lot in the first three
months, and more materials will need to be added later
on. Make sure that the top layer is a good layer of soil/
compost 10cm thick that can be planted into straight
away. As you are building the garden, keep adding
water to the garden and compost. Add a final layer of
mulch, and it is ready to go!
6. You can also build a grass roof for the compost to
help protect it from the sun and rain. Or you can plant
three or four climbing beans next to the compost that
will use the compost wall as a trellis and help provide
protection too.
How to use a keyhole garden:
Plant your vegetables into the garden bed and water well.
After a couple of weeks, when the plants are established,
you can water into the compost heap. The plants quickly
grow their roots towards and into the compost. Add more
ingredients to the compost regularly to keep it full.
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Keyhole garden construction

Keyhole garden planting

of!

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
v

3. Build the compost first. Dig the sticks, palm leaf stalks
or thin bamboo poles for the compost wall into the
ground and secure them using thin fresh branches
horizontally around and tied with grass or thin vine.
Make sure that the some of the sticks used are at least
150cm high. The sticks of the compost circle next to the
keyhole entrance need to be lower, about 100 to 120cm
high to make adding to the compost easy.

Remove some legumes to
plant fruit and nut trees

Legume pioneer
trees

2. M
 ark out the garden on the ground. Make a circle
three metres diameter. Identify the best place for the
entrance keyhole and mark this in. The entrance should
be wide enough for a person to walk to the compost
in the middle. Mark out the compost area with a circle
with a 90cm diameter.

Cross-section of keyhole garden

A beautiful house and garden is something to be proud

• Garden-fill materials: soil, manures, compost, rock
dust, green leaves, dry leaves, seaweed, charcoal,
ash (half a bucket)

Beauty

• Compost walls materials: sticks, palm leaf stalks
or thin bamboo poles, thin fresh branches, grass
or thin vine

An example of using succession and evolution

• Edge materials: rocks, cement, old bricks, bamboo,
wood

with agroforestry

1. Identify and collect the materials you need:

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

How to make a keyhole garden:

Keyhole garden with cement and rock border
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Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.
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STEP 1: create garden beds that are wider than regular
beds: about 1.5 metres to 2 metres is good. Dig holes
in the middle of the garden bed, at least a large hand
length deep, three hand lengths wide and a metre
(about one large step apart). Or dig one long trench
down the centre of the bed at least a hand length deep
and three hand lengths wide.

Fish pond at Arte Moris

The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamb
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compost heaps, recycling of waste water into
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The following information is taken from Faith Garden
Manual, written by Mindanao Baptist Rural Life Centre,
Bansalan, Philippines.

Cross-section of compost basket

A beautiful house and garden is something to be proud

of!

STEP 2: put bamboo stakes around the edge of the
holes or trench. The stakes should be about a hand
length apart and two hand lengths higher than the
ground after placement.

• Second − different manures

Compost trench construction

• Third – grasses, weeds, leaves, and washed seaweed
• Fourth – you can add ash (from wood fires only)
and biochar as well, at a handful per basket or a
metre of trench.

STEP 5: there is no need to turn the compost.
As the old materials decompose, just keep adding new
materials in the same layers as before.

STEP 6: plant vegetable seeds or seedlings when
the materials at the bottom are nearly decomposed.
To be able to plant at the beginning of the wet season,
make the compost baskets or trenches a month before
planting time. Plant the vegetable seedlings or seeds a
hand width away from the basket or trench.

The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamboos, flowers, vegetable gardens and shade trees. There is also a pond,
compost heaps, recycling of waste water into
plants, and rubbish into beautiful art.

• First − a small layer (5cm) of thin branches or dried
grass stems to provide air

Wooden structures can be carved with patterns and pictures, as is traditionally done.

STEP 4: in the holes or trenches put:

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
vegetables.
Flowering small trees and legumes can be
grown with fruit trees.
And this also helps productivity and diversity!

STEP 3: weave flexible bamboo or grasses through
the stakes to make a basket or fence.

Compost basket and trench examples

STEP 7: water the plants for two weeks after planting.
Then you can water directly into the compost baskets
or trenches, not on the plants. The plants roots will
grow into the baskets or trench. This improves plant
growth and saves water.
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STEP 8: when you harvest the crop, you can dig out
the compost from the baskets or trenches and place it
on the garden bed to add important humus to the soil.
Then you can add new ingredients to the compost for
the next crop.
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Wooden structures can be carved with patterns and pictures, as is traditionally done.
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COMPOST BASKETS
AND TRENCHES

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
v

The banana pit/compost pit is an excellent way to
feed vegetables and trees. Bananas and papayas
especially like to grow around the compost pits, but
do not plant them together as they compete too
much for space and nutrients. You can also use the
mound around the pit to grow vegetables.

First, mark out the pit circle, and around the circle
place dry leaves or rice husks up to 20cm thick. Then
dig the pit, with a 1 to 1.5 metre diameter, as deep as
you can. Place the soil around the hole, on top of the
leaves/husks, creating a mound. Plant the bananas
or papayas and other plants into the mound. Do not
forget to add lots of mulch.
You can add leaves, weeds, manure, rice and coffee
husks, paper and other organic materials to the pit.
Urine−diluted with water−is also recommended. The
compost that collects in the bottom of the pit will be
quickly used up by the surrounding plants. Dig it out
once a year and add to the mound.

Pit compost cross-section
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A beautiful house and garden is something to be proud

BANANA PIT/
PIT COMPOSTING GARDEN

of!

Swale trenches used for making compost

Beauty

Pit compost construction

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

An example of using succession and evolution
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• It stores more water in the soil and in the compost material, extending the wet season and fully utilising any dry
season rains and dry season watering.
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• You can use it to collect and use excess water.

• It is a good way to deal with problem weeds and weed seeds.

• You can easily make it into a toilet or washroom. (Read Houses, water and energy Ch 4)



The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamboos, flowers, vegetable gardens and shade trees. There is also a pond,
compost heaps, recycling of waste water into
plants, and rubbish into beautiful art.

Wooden structures can be carved with patterns and pictures, as is traditionally done.

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
vegetables.
Flowering small trees and legumes can be
grown with fruit trees.
And this also helps productivity and diversity!

A beautiful house and garden is something to be proud

of!

Fish pond at Arte Moris

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.
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Wooden structures can be carved with patterns and pictures, as is traditionally done.
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The benefits:

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

DIRECT COMPOSTING ROTATION SYSTEM

• R
 otating the compost heaps will give your garden beds some occasional rest time and can be part
of a crop rotation system.

• You do not need to make separate compost bays, however you still need a compost resources area.

Look in Soil (Ch 5) for explanations and pictures of compost and liquid compost making and mulching.

Beauty

Legume pioneer
trees

• The soil underneath will improve a lot from leached nutrients and increased soil biota.

A compost made on the top terrace provides organic
fertilizer and feeds nutrients through the soil
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There are many benefits from using this system:

A beautiful house and garden is something to be proud

2. Garden bed planted with next compost made on different garden bed

Remove some legumes to
plant fruit and nut trees

1. Compost on garden bed

An example of using succession and evolution

with agroforestry

Composts can be made on top of existing garden beds or on land where you are going to make garden beds. You
can build a moveable frame to hold the compost or simply make a big heap. Use the same layering methods and
materials as for making compost in bays. You can turn the compost to speed up the process. A cover for the wet
season is important. Spread out the compost when it is ready and there will be enough to cover and fertilise many
beds. When the compost is half ready, start new compost on a different bed and continue, so that you have regular
compost heaps.
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Garden beds can also be integrated with small vegetable paddies and fish ponds.



You can use the system all year with the paddies
becoming vegetable beds in the dry season, and by
digging out the soil at the bottom of the fish ponds,
you can fertilise the paddies and raised beds. Build
trellises for annual vegetables, such as beans, luffas,
cucumbers, and squash, over the paddies.

This system works best with a gentle slope, but it can
work on other land too. It is good in wetland areas,
creating high raised beds from digging paddies or
fish ponds that allow good drainage. It is especially
good for wet tropical climates, areas where flooding
regularly occurs or where there is a regular, large
water supply.

The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamboos, flowers, vegetable gardens and shade trees. There is also a pond,
compost heaps, recycling of waste water into
plants, and rubbish into beautiful art.

Wooden structures can be carved with patterns and pictures, as is traditionally done.

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
vegetables.
Flowering small trees and legumes can be
grown with fruit trees.
And this also helps productivity and diversity!

A beautiful house and garden is something to be proud

of!
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Fish pond at Arte Moris

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.
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Small paddies for growing vegetables next to raised beds
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The raised beds are made from the soil dug out to make the paddies or fish ponds. The paddies and fish ponds
will collect the run-off water from the raised beds, and in the wet season you can grow water plants, such as taro,
water spinach and water cress, and raise fish.

The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
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shapes are amongst all the newly planted
fruit trees, bamb
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Wooden structures can be carved with patterns and pictures, as is traditionally done.
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GARDEN BEDS WITH FISH PONDS AND PADDIES

Water channel from spring to fishpond

Sometimes you can use the clay fish ponds seasonally,
raising fish in the wet season and growing vegetables
in them in the dry season. The soil at the bottom of
the ponds will be very rich. You can grow vegetables
around the edge of permanent fish ponds.

These designs for gardens are examples.

You can use them or put different ideas together to
make your own, or create a completely new garden.
Every garden is different: your garden can be as
big or small as your land allows. Importantly, the
garden should fit with the natural pattern of the
land and with your needs. If this happens, every
garden WILL be different and will be the most
appropriate for you!

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

Adding plant food.

with agroforestry

GARDEN MAINTENANCE

Garden beds should be covered with compost or aged and dried animal manures
at least two weeks before planting.
An example of using succession and evolution

This is very important as the nutrients will then be ready for when you plant the seeds or seedlings.
(Do not use bird manure, as it is too strong to put on straight the garden: it should be composted first.)

A beautiful house and garden is something to be proud

of!

Activated charcoal (biochar) is an excellent soil improver and can be added as well. You only need to add biochar
once or twice to last for many years. Rock dust is the same and adds minerals. Spread two big handfuls of biochar
per square metre and a big handful of rock dust, and lightly dig it in.

Adding biochar and mulch
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Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
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Beauty

Legume pioneer
trees

Remove some legumes to
plant fruit and nut trees

You can lightly turn the fertiliser into the soil if nothing has been planted, or just leave it on top. When you have
planted the vegetables or trees, add more compost one week or more after planting, but put it on top of the soil.
Disturb the plant roots as little as possible.
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There are many different ways to make and use compost and liquid compost. It is up to you to decide which
method is best for your situation.

Different composting methods
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Use micro-organism activators to accelerate soil improvement and boost other techniques. They include
good bacteria, fungi and nutrients to improve soil quality, soil structure, and nutrient availability, and multiply,
spreading good bacteria and fungi through your soil. You do not need to cover the whole garden but dig in a
handful of micro-organism activator every metre using a zigzag pattern. You MUST mulch the soil so that the
bacteria have food and your soil does not dry out. Use them especially when:

• Improving a large area quickly

• Fixing old dead soil



The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamboos, flowers, vegetable gardens and shade trees. There is also a pond,
compost heaps, recycling of waste water into
plants, and rubbish into beautiful art.

Wooden structures can be carved with patterns and pictures, as is traditionally done.

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
vegetables.
Flowering small trees and legumes can be
grown with fruit trees.
And this also helps productivity and diversity!

A beautiful house and garden is something to be proud

of!

Fish pond at Arte Moris

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

• Compost is in short supply
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Add liquid compost every two weeks to a month, but be sure to mix it properly with water.
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After composting it is vital to add a thick layer of mulch on top of the soil. Mulching the garden provides many
benefits, saves a lot of water, and is ESSENTIAL for long-term soil improvement. If you have access to seaweed,
wash it in fresh water and use it as mulch to add lots of extra nutrients.

Adding micro-organism activator and biochar to large gardens

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

An important method for feeding plants is to use green manures as part of crop rotation. This adds lots
of organic matter and fresh nutrients.

Beauty

Bio-dynamics − in many tropical countries and regions, especially where cow manure is available, biodynamic
techniques are being used and providing good results. There is a lot of information on the internet, and if there
are local farms or demonstration/education sites near you it is good to learn about these techniques. See Soils
(Ch 5) and the reference chapter.

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
v

of!
A beautiful house and garden is something to be proud

An example of using succession and evolution

Legume pioneer
trees

Adding mulch to gardens

Remove some legumes to
plant fruit and nut trees

with agroforestry

Read Soils (Ch 5) for how to make and use compost, liquid compost, activated charcoal (biochar),
micro-organism activators, rock dust, and green manures.

Cow horn used for preparing biodynamic compost

DANGER: do not burn weeds or crops when clearing land for the next crop!! Burning wastes a lot more
nutrients than it creates. In tropical climates a lot of nutrients are stored in plants and this is lost with every
burning. If you want to add some ash, burn some bamboo poles and spread this ash over the garden beds.
Weeds and old crops are excellent for compost material, animal food or mulch, and all the nutrients are
recycled with these methods. Also, burning kills all of the good bacteria and fungi that improve your soil.
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2. Garden borders help a lot to hold more water in the soil. Use rocks, bamboo, wood, etc.

3. Mulching has many benefits. One of the most important benefits is that it protects the soil from the sun
and prevents evaporation. This reduces the soil temperature and the amount of water needed.
4. Windbreaks around the garden save a lot of water. Wind makes plant leaves dry out and lose water so
plants need to use more water from the ground. This is most important for young plants and trees.

5. Watering pipes. Plastic water bottles are everywhere and burning them causes bad health problems and
pollution. A good way to reuse them is to make watering containers that slowly water deep in the soil.
Bamboo can also be used and is more effective, especially for fruit trees. The benefits of deep watering are:

• It uses a lot less water.
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1. F
 irst, and most importantly, always water very early in the morning or late afternoon. Early morning is
better because watering in the late afternoon and at night can promote fungus problems. In the middle of the
day the sun causes a lot of water to evaporate into the air and very little water enters the soil. Also, plants look
like they are wilting, but they are just closing down to save water. They cannot take up much water during this
time, therefore the water is wasted. Following this advice greatly reduces water use for each bed.

• Evaporation is reduced because water is released into, not on top of, the soil.

• Water concentrates at the roots of each plant.

• The containers can also be used to feed liquid compost to plants.
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WATER-SAVING TECHNIQUES

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

6. Garden beds that are dug out rather than raised will save a lot of water, especially in very dry areas.

Using above ground bamboo irrigation
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Making above ground bamboo irrigation

An example of using succession and evolution

Remove some legumes to
plant fruit and nut trees

Legume pioneer
trees

with agroforestry

7. Bamboo irrigation. Another good water-saving idea is to make bamboo irrigation pipes for the garden beds.
They save time and effort too. Cut the poles in half and knock out the nodes inside. Drill small holes in the
poles 20cm apart, at an angle of 20 to 30 degrees from the bottom (ILLUSTRATION) to allow water to flow
easily to the far end. Place the bamboo on forked poles, 5 to 10cm from the ground to prevent the holes from
clogging up, about half a metre apart.
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Weeds reduce production in your garden by stealing water, nutrients, and sunlight.

2. No! What’s he doing?
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of!

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

1. It’s weed burning time!

Cover crops are excellent for weed control, e.g. velvet
beans, cowpeas, sweet potatoes, and kalopo are all
very useful. In the wet season, plant them thickly to
cover the ground and compete successfully with the
weeds. They suppress most weeds and even reduce
problem weeds, making it easier to remove them.
Cover crops also improve the soil, add nitrogen if they
are legumes, and provide mulch and compost material.
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Fish pond at Arte Moris

your soil healthy. Be careful that some weeds are not
good to feed to animals: use these for mulch
and compost.
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However, they are also often a useful indicator of your
soil conditions and are a valuable resource−a great
source of mulch, food for animals, and important
compost and liquid compost material. Weeds with
deep roots collect and store valuable minerals and
are especially good for compost or animal food.
Some weeds are traditional medicines and even
food sources for people, especially during a drought.
You should manage and control weeds, especially
running grasses that spread underground, and bulb
weeds, but you should also see them as a benefit
rather than a problem. Reusing weeds reduces the
need to bring in compost materials and helps keep
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Weed control

3. Don’t waste your weeds, use them!

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

PROBLEM WEEDS
with agroforestry

Running grasses that spread underground or weeds that grow from bulbs need special management.
It is best to take time to dig them out completely.

A long-term option is to cook the weeds by covering
the ground with black plastic sheets. This takes a

of!

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
v

minimum of three months, it kills the weeds and their
bulbs and seeds but will also remove most good soil
bacteria and fungi.

Make a ‘weed barrier’ around the outside of the garden
to stop running grasses or bulb weeds from growing
into the garden beds. The weed barrier can be:
• A path around the edge that is kept free of weeds:
this allows you to monitor and prevent weed
problems before they enter your garden beds.
• A small but thick living fence that will prevent
running grasses from entering the garden: lemon
grass, vetiver grass, pigeon peas, other small
legumes, sweet leaf, cassava, and taro can all be
used, as well as any plant that can make a thick
fence and has a large root system.

Lemon grass used as weed barrier
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Try to dig up and remove every bulb weed. Sometimes
it is best to sift the soil if there are many. Dry the bulbs
out completely, then burn them and use the ash on
the garden or in compost.

Nut grass, kykuyu and couch grass

Beauty

For running grasses, dig over the soil and check
carefully to remove every piece. Then water the cleared
ground very well. This will force new growth from
any pieces that remain, so you can see and remove
them in the following few weeks. Dry these weeds out
completely, and use them as mulch, animal food or in
compost systems, or add them to very strong liquid
compost. In the wet season they do not usually dry out
properly so use them as animal feed only.

An example of using succession and evolution

Remove some legumes to
plant fruit and nut trees

Legume pioneer
trees

These include problem weeds like Kikuyu grass (Pennisetum clandestinum), nut grass (Cyperus rotundus)
and couch grass (Elymus repens). Each tropical region has its own problem weeds as well.
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Molasses can be used to kill nut grass. Add a cup to 4 litres of water and spray on the affected area. It will
probably take three sprays over a month to affect it and eventually the nut grass dies off. Molasses is harmless
to your soil and even helps good bacteria to multiply.
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Vinegar is a natural herbicide and can be used to help with these sorts of weeds. It is recommended to dig
the weeds out first, and then only use vinegar as a follow up on new growth. It kills the weeds by direct contact.
Fill a spray bottle, add a teaspoon of dishwashing detergent to improve results, and directly spray the new shoots.
BE CAREFUL: it should not be over used or misused as it can affect soil PH and kill other plants if you accidentally
spray them too. Vinegar does not work by itself; it must be a part of a weed management strategy. It will kill other
weeds too, so the techniques below are much better for your garden.
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Natural herbicides for problem weeds:

Beans as living mulch

with agroforestry

Natural methods for controlling weeds that are spread by seeds include:

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

OTHER WEEDS
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3. Plant ground-covering vegetables, such as pumpkins, beans, luffa, and yams under cassava, corn, and other
large crops to reduce weeds. The same technique can be used under fruit trees or other tree crops. Plant the
pumpkins, yams, luffa, and sweet potatoes in mounds on flat land or in swales on sloped land.

Ground covering vegetables reduce weed growth
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2. Minimise competition. Plant crops with just enough space for each one to grow to full size, so weeds will
struggle to grow.

Beauty

Legume pioneer
trees

Thick mulch prevents many weeds from growing

An example of using succession and evolution

Remove some legumes to
plant fruit and nut trees

1. M
 ulching the vegetable gardens continuously greatly reduces the amount of weeds. This is because mulching
the ground stops light reaching the soil surface. Weed seeds grow towards the sunlight because they need it
to produce food. Most weeds die before they reach the light. The mulch layer needs to be at least 6cm thick to
be most effective, and even then it does not fully control some running grasses and bulb weeds. Try not to use
mulch that contains a lot of weed seeds because this can spread weeds. If you use running grasses as mulch,
make sure that they are completely dry to stop them from growing again.
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beauty should be encouraged for all members in a family:
men, women and children.
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6. Any weeds that do grow should be removed before they produce seeds. By doing this you will slowly reduce
the number of weeds. If you remove weeds when they are young, you will not damage the vegetable roots.
Steps 1, 2, 3, 4, and 5 will all reduce the amount of hand weeding needed.

You should carefully remove weeds that have already seeded, so seeds do not drop. Do not use them as mulch
or in compost: feed these to animals or put them in banana pits or liquid compost.

GROW YOUR OWN WEEDS
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shapes are amongst all the newly planted
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Wooden structures can be carved with patterns and pictures, as is traditionally done.

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
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grown with fruit trees.
And this also helps productivity and diversity!

A beautiful house and garden is something to be proud

Green manure weed crops in rice paddies

of!

Productive plants as weeds: continuously collecting and spreading seeds and cuttings of useful plants that
grow easily create new weed problems. The useful plants become weeds! Some types of vegetables, fruit, animal
food, legume-cover crops grow quickly and spread easily. This method helps to provide more food, especially for
animals, and is an effective way of controlling problem weeds. The plants that can be used in this way will change
from region to region, and in each place people know what grows fastest and spreads most easily.

Fish pond at Arte Moris
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5. Look in the Animals chapter (Ch 14) for how to make and use an animal tractor. They can be used after
harvesting and are a very good way to remove weeds and their seeds, and fertilise the ground at the
same time.

Weeds as green manure: allow a crop of weeds to grow then dig them back into the ground before they flower.
This reduces weed seeds, improves the soil, and provides important nutrients. CAREFUL: do not use running
grasses or bulb weeds.
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Weeds as indicators: often weeds that grow are a relation of productive plants. If a particular weed grows very well,
it can be an indicator that related plants also grow well, e.g Solanaceae family: nightshade, cape gooseberries,
soda apple (Solanum viarum), and wild tobacco are related to eggplants, tomatoes, chilies, capsicums, and
potatoes. Dock (Rumex spp) grows at higher altitudes in the tropics and is an indicator of good soil moisture.
Silver beet and beetroot like growing where dock grows.
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4. Every time soil is turned over weed seeds are disturbed and are more likely to grow. Therefore, if you turn
over the soil less, fewer weeds grow.

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

PEST AND DISEASE CONTROL
with agroforestry

Pest and disease control in the garden is not just about removing the pest problem.
Problems are a sign that the system is not in balance, and rebalancing the system is
the best solution.

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
v
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Legume pioneer
trees

Remove some legumes to
plant fruit and nut trees

An example of using succession and evolution

To control pests in a sustainable method involves using many different techniques that result in rarely having
to use pesticides or fungicides at all, such as improving soil quality, encouraging pest predators, good garden
management, and using baits and traps.

Pest predators in the garden

For example, using compost does not only improve
your soil and increase production. It also helps plants
to be more resistant to pest and disease attack. It adds
good bacteria and fungi that reduce the amount of
problem bacteria and fungi in your soil.
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If pesticides or fungicides are still needed, natural
recipes from local plants should be used, not chemical
pesticides or fungicides.
The Integrated Pest Management (IPM) Chapter
(Ch 11) in this guidebook gives a step by step method
for naturally controlling pests and other problems, and
different recipes for natural pesticides and fungicides.
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• Keep chickens in a permanent house and yard. This includes clipping their wings to stop them flying
if necessary.

• K
 eep chickens out of the garden by building a high fence around it. Sometimes chickens can still fly in
so clipping their wings may still be necessary.

• Protect garden beds using coconut palm and other split-palm leaves, thin branches and upright sticks in the
soil, loosely woven split bamboo panels (10cm apart), and other things that prevent chickens from scratching.

• Have community agreement on chicken management including how to prevent damage from wild chickens
and what penalties to apply when they destroy garden beds.

Chicken houses and yards are the best method. Read Animals (Ch 14) about chicken yards, clipping wings,
and more.
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Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

Clipping chicken wings
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Solutions include:

Preventing chickens scratching garden beds
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Chickens can be a big problem in family gardens. Often they are the neighbour’s
chickens; therefore solutions need to include community understanding about
chicken management.
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Chicken control

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

CLIMATE CONTROL
with agroforestry

There are many techniques that will moderate the climate in your garden and create a more productive
space for growing food:

Beauty

Remove some legumes to
plant fruit and nut trees

Legume pioneer
trees

• Mulched paths and garden beds keep the ground cooler.

An example of using succession and evolution

• A few legume trees in the garden create partial shade for some plants (and people!).

Ponds and living fences help create a better climate for gardens
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• Plant small trees and shrubs around the edge to cool and reduce hot winds.

A beautiful house and garden is something to be proud

• Have ponds to moderate temperatures.

of!

• Create shade over some garden beds during the hottest time of year before the wet season.
Read ‘Integrated garden design’ earlier in this chapter for more details.

Planting large seeds
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Read Nurseries (Ch 9) for detailed seed planting techniques.

For gardens, plant small seeds about 0.5 to 1cm deep: planting
into furrows is best. Large seeds (any seed bigger than a pea)
should be planted 2cm deep. The soil needs to be watered
every day.
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Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.
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Most seeds should
be soaked in water
overnight before
planting: 18 hours
prior is
best. This increase
s the amount of se
eds that
grow, and the seed
lings grow faster.
It
also
ensures better res
ults in a changing
cli
mate.
Add some micro-o
rganism activator
to
the
water to improve
results even furthe
r.

Fish pond at Arte Moris

SMART IDEA:
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Seed planting ideas
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PLANTING METHODS
AND PLANTING TIMES

Planting small seeds

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

SEEDLING TRANSPLANTING IDEAS

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
v

of!
A beautiful house and garden is something to be proud

Beauty

An example of using succession and evolution

Remove some legumes to
plant fruit and nut trees

Legume pioneer
trees

with agroforestry

The following ideas reduce damage caused to plants and plant roots when planting.
Plants are alive and react to damage or mistreatment in the same way as humans!!!
Any damage slows plant growth and reduces the final harvest.

Planting seedlings late afternoon

• Increase the sunlight for seedling pots for a week before planting so the seedlings get used to the extra sunlight
in the garden. This technique is called ‘hardening’ the seedlings: it reduces stress and leaf burning from the sun
when you plant them.
• Always water before and after planting seedlings into the ground.
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• Make sure that the plant roots are always pointing down when planted. This is very important.
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• Plant seedlings in the late afternoon to avoid the hot sun during the day.

• In the hottest times of the year cover seedlings with banana stem/leaves or coconut leaves for two to three
days to protect them from the sun. Create upside down ‘V-shaped’ covers with the leaves, and place them
facing north to south so that it lets in the morning and afternoon sun.
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Fish pond at Arte Moris

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.
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• B
 e very careful when handling plant roots. Do not expose the roots to sunlight, try not to break any,
and hold the plant by the stem, NOT the roots.

Seedling protection allowing early morning and late afternoon sun

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

Succession plantings
with agroforestry

This means that many small plantings over time are better than planting
all your garden beds at once.

By planting three crops of the same vegetable at different times you will get three harvests. Therefore, harvests
are smaller, but they provide food continually for families and for sale. Food storage is less of a problem, less
food gets wasted or goes rotten. It also reduces the risk of crop failure.

You can use this knowledge to increase production in each garden bed.

• Lettuces, radishes, and green-leaf vegetables grow fast and produce their crops in one to two months.

of!

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
v

Each vegetable has a different length of time to grow and produce its crop.

A beautiful house and garden is something to be proud

Using different plant growth times

An example of using succession and evolution

Plan ahead: first plant seeds two weeks to a month apart, and prepare the garden beds when they are needed.
Different types of the same vegetable can take different lengths of time to grow. If you plant different types,
you can harvest at different times.

Remove some legumes to
plant fruit and nut trees

Plant the slower growing vegetables the same distance apart as usual, so that when they are fully grown they
fill the garden bed. Plant the fast growing vegetables in the spaces between. If you plant them at the same
time, the lettuces and green vegetables will need harvesting first before the other vegetables have grown large.
The long-term vegetables will then grow to their full size and start producing their crops.
Be very careful to minimise root disturbance of the long-term crop when harvesting the short-term crop.

Beauty

Legume pioneer
trees

• Eggplants, chilies, cabbages, capsicums, tomatoes, beans, and other vegetables can take three months or more
to produce their crops.

1. Just planted

3. After two months
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Trellising also increases production. You can use bamboo, wooden poles, old plastic irrigation pipes, metal
stakes and wire, living fences, fruit trees, and even corn stalks for trellising. Use your available resources and
your imagination!.
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Plants that grow to different heights can be grown together to increase the amount
of production from each garden bed. You need to take care not to shade the smaller
plants too much. Observe the sun direction.
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Fish pond at Arte Moris
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Using different plant heights

Different trellising examples

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

Crop rotation
with agroforestry

Crop rotation helps to balance the amount of nutrients taken from a garden bed.
Different plants take different amounts of nutrients. Crop rotation is also very
important to reduce pest and disease problems, as well as fungus diseases in the
soil that attack plant roots.

An example of using succession and evolution

A good method is never to grow the same vegetable in the same bed twice in a row. All beans can be considered
as one type of vegetable. Tomatoes, eggplants, capsicums, potatoes, and chilies can all be considered as one type
of vegetable because they are all from the same family of plants – Solanaceae. Cabbages, broccoli, cauliflowers,
mustard, and kale are all the same family − Brassicaceae

Example of crop rotation plan
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A beautiful house and garden is something to be proud

Beauty

Legume pioneer
trees

Remove some legumes to
plant fruit and nut trees

If your soil has bad fungus disease problems you can grow clumping grasses, especially lemon grass, with
legumes in your crop rotation cycles, and leave them to grow for a season or even a year. Read Integrated
Pest Management (Ch 11) for more information about preventing and treating soil diseases.

of!

It is good to give each garden bed a rest for a few months, once every two years, to help it regain its stock of
nutrients. During this time add lots of compost and mulch, and plant a green manure crop too.
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• Growing different crops together will reduce the size of pest problems because it takes more time for insects
to move from plant to plant. Also there are fewer of each type of vegetable to attack, making pest problems
easier to control.
• Combine plants that have similar watering needs. This allows you to be more efficient with water and your time.
• Place long-term vegetables and plants that need low maintenance and have one harvest at the back of the bed.
If the bed has paths on both sides, place them in the middle. Put short-term, high-maintenance vegetables on
the edges of the beds. This makes gardening easier and, importantly, reduces soil compaction.

of!

• Some plants benefit from having other plants grow near them. For example, garlic helps to repel aphids.
(An aphid is a very small pest that in large numbers can cause a lot of damage to tomatoes, cabbages, green
vegetables, and other crops) Therefore, any plants that aphids could attack benefit from garlic growing nearby.
Garlic will not stop all aphids but it discourages them and reduces their numbers. Look in the Integrated Pest
Management (Ch 11) for more ideas.

Fish pond at Arte Moris

The garden at Arte Moris art school in Comoro, Dili is a great example of combining
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We have shown you how to integrate crops which have different harvest times and heights, but there are many
other reasons to grow several vegetables, fruits, spices, and even flowers together in the same garden beds.

A beautiful house and garden is something to be proud

• Planting flowers and herbs in garden beds attracts insects that increase the pollination rate of vegetables.
Insects that feed on pest insects also increase in number and help to reduce pest problems.

The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamboos, flowers, vegetable gardens and shade trees. There is also a pond,
compost heaps, recycling of waste water into
plants, and rubbish into beautiful art.

Wooden structures can be carved with patterns and pictures, as is traditionally done.

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
vegetables.
Flowering small trees and legumes can be
grown with fruit trees.
And this also helps productivity and diversity!

• Beauty is important in any garden and integrating different plants together makes a much more beautiful
garden.
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Integrating many different crops together

Zigzag pattern increases the
number of plants in a garden bed
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Integrating different crops
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Wooden structures can be carved with patterns and pictures, as is traditionally done.
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grown with fruit trees.
And this also helps productivity and diversity!

INTEGRATING CROPS TOGETHER
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• Tomatoes, garlic, and basil grow well together and help to protect each other from pests.

• Chili plants and eggplants are also good for tomatoes, but potatoes are not.

• Sunflowers are good to grow around corn to help to reduce pest problems.

• Cabbages like onions growing with them to help repel insects and tomatoes are good too.
Carrots grow well with onions, cabbages, and lettuces.

Different good plant combinations
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A beautiful house and garden is something to be proud
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Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

Beauty

• A common wet season combination is corn, pumpkins, and beans together.

with agroforestry

• Cucumbers like beans and peas growing next to them.

An example of using succession and evolution

Remove some legumes to
plant fruit and nut trees

Legume pioneer
trees

VEGETABLE COMBINATIONS
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Next to the rock pile start digging a shallow pit, about an adult hand length deep. Use the rocks you dig up to help
make the pile. Use the soil you dig up to fill in the gaps in the rock pile.

Another combination is sweet potatoes and taro, but not because they deter insects. This method is particularly
good for ground with a lot of rocks.

Sweet potatoes growing



Gardens and fishponds can be beautiful
shapes.
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vegetables.
Flowering small trees and legumes can be
grown with fruit trees.
And this also helps productivity and diversity!

A beautiful house and garden is something to be proud

Digging taro pit and adding soil to rock pile

The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamboos, flowers, vegetable gardens and shade trees. There is also a pond,
compost heaps, recycling of waste water into
plants, and rubbish into beautiful art.

Wooden structures can be carved with patterns and pictures, as is traditionally done.
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Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.
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Building sweet potato rock pile
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Start by making a rock pile. The pile should be about 2 metres by 2 metres when it is finished. Use large rocks,
hand size or bigger, so that there are lots of gaps.
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SWEET POTATOES AND TARO

Add sweet potato cuttings as the rock pile grows. Keep adding soil, rocks, and sweet potato cuttings until the pile
is 1 metre high or more.

Use more rocks on the outside and more soil on the inside. The result is a pit that can be used to grow taro and
the sweet potatoes grow out of the pile. The rocks protect the sweet potatoes from rats. Do not forget to add some
compost or dry manure−some liquid compost is also good−and sweet potatoes love extra ash. Water the garden
every day for the first week. Place cut banana stalks as mulch in the taro pit, as they help to keep the moisture in.

Taro pit growing

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

Integration with mushrooms
with agroforestry

Mushrooms are ‘fruit’ from some types of fungi. They are excellent to have in
your garden, a great source of protein and vitamins−especially vitamin B−and
are very tasty!
They also play an important role in soil and plant health, and provide other functions too. Many mushrooms
have a natural relationship with plant roots: they feed on sugars and in return help plants to obtain water,
nutrients, and minerals from further away in the soil.

Cultivated mushrooms growing on branches

Mushrooms can also help in the family garden and animal systems to improve production:
• Oyster mushrooms eat some types of nematodes (microscopic worms that live in the soil and damage
plant roots).
• Pig love mushrooms! Feed them any edible mushrooms not good enough quality for selling or eating.
• Organic mushroom compost (specially made compost used for growing mushrooms) is still high quality
when mushrooms have finished growing. It can be added directly to garden beds, into compost or used
to grow insects to feed to chickens, ducks, and fish.
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An example of using succession and evolution

Remove some legumes to
plant fruit and nut trees

Legume pioneer
trees

Some mushrooms are so small they live inside plant roots! They help plants to grow better, especially in
extreme conditions.
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As they grow, common mushrooms assist in decomposing not only wood, vegetation, and manures but insects
and animals too. Vegetation to grow mushrooms from includes different types of wood (branches and saw dust),
rice husks, rice straw, corn stalks, and sugar cane straw (remains from processing). Some mushrooms even grow
on used coffee grounds.

• The right amount of shade

• Soil pH: if the mushrooms like acidic soil, you
need to prepare a separate growing area for them.

• The right amount of moisture

• The right temperature

• Soil type: sandy or clay or a mix of both
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Introduce the mushroom spores (like microscopic seeds) and ‘base’ into the garden. The base is the part of the
mushroom fungus that lives in the ground from which the mushrooms grow. The best method is to take some soil
and/or plant material from where the mushrooms grow. Add this directly to your garden beds or to a mushroom
growing space. Look at what the mushrooms grow from and add this material or something similar to the garden
beds/growing space as well.

It is good to identify and grow local edible mushrooms because these fungi grow well in your region already.
Make sure all the mushrooms you grow are known to be edible and do not cause any sickness!
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MUSHROOMS TYPES FOR EATING

Harvesting edible mushrooms from the garden

MUSHROOM MAINTENANCE

It is very important to copy the mushrooms’ natural growing conditions. This varies with different
mushroom types and includes:

• Canopy trees: collect leaves from the same trees
under which the mushrooms like to grow, and
include these in the mulch.

• The right type of wood/plant material that the
mushrooms grow on: these can be collected (but do
not remove too much wood and damage the forest:
it is better to grow your own wood and add the
mushroom spores to it). The wood can be used
as garden borders.

Beauty

Feed the mushrooms in the garden beds with manure, compost, leaves, and mulch.

One technique from Timor-Leste is to cut up the trunks of old papaya trees, lay them on top of a compost heap,
then cover them with thin cardboard or old newspaper and wet it very well. Edible mushrooms grow within days
and are produced for a week. Using the same system, oyster mushrooms like growing on old mango branches,
but only if the fungus spores are already present.
Many countries have mushroom growing businesses: you can use their old soil which contains the mushroom
spores and fungus base. These types of mushrooms require more maintenance and sometimes do not live well
together with local bacteria and fungi. Some require a separate growing room where other fungi and bacteria
cannot affect them and where you can regulate oxygen, moisture and temperature.
Read Sustainable agriculture (Ch 10) for more mushroom growing techniques.
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Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
v

of!
A beautiful house and garden is something to be proud

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

with agroforestry
An example of using succession and evolution

Remove some legumes to
plant fruit and nut trees

Legume pioneer
trees

Once you have them they are easy to maintain but you MUST NOT use fungicides or other chemicals that
could kill the mushroom spores and base.
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• Areas of land can be rotated between vegetables and animals.

• Animals can be used to clean weeds and insects after crops, and fertilise as they clean.

• Chickens and pigs can be put in small movable houses each day to clean and fertilise the soil.
They are called ‘animal tractors’.

Look in Animals (Ch 14) for many more ideas on animal and vegetable integration.

71

ru Timo r Lest e

The manure from animals is food for your vegetables, and the weeds and
vegetable stalks are food for your animals. However, integration can go much
further: chickens, ducks, pigs, and fish can all be raised together with vegetables.



The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamboos, flowers, vegetable gardens and shade trees. There is also a pond,
compost heaps, recycling of waste water into
plants, and rubbish into beautiful art.

Wooden structures can be carved with patterns and pictures, as is traditionally done.

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
vegetables.
Flowering small trees and legumes can be
grown with fruit trees.
And this also helps productivity and diversity!

A beautiful house and garden is something to be proud

of!

Fish pond at Arte Moris

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

Kuid adu Ba Rai, Kuid adu Ba Malu , Ho
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Integration with animals

Animal and vegetable rotation system

• Provide rich fertiliser for the gardens

• Attract pest predators
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Aquaponics directly combines fish and vegetable production and is especially good for small spaces and urban
areas. Read Aquaculture (Ch 15).

They:

• Increase the amount and diversity of production

Removing pond soil to use as fertiliser on garden beds
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An example of using succession and evolution

Remove some legumes to
plant fruit and nut trees

Fish ponds can be easily integrated with family gardens.

with agroforestry

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
v

A beautiful house and garden is something to be proud

of!

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

Beauty

Legume pioneer
trees

Integration with fish
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Everyone needs a wide variety of vegetables to be strong and healthy. Gardens can provide vegetables, and also
fruit, spices, and medicines for a very small cost.

Remember to start small, make a garden that works well, and is protected from animals. Expand your garden
as you need. Remember to reuse all the water from the kitchen and washroom, as this is a valuable resource.
Remember to work smart, not hard.

A lot of food can be grown in a very small garden.
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Every location is different and every garden should be different too. Your systems
can be as big or small as you want. Importantly, the system should fit with the
natural pattern of the land and with your needs. If this happens then every system
WILL be different.
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bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
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men, women and children.

Kuid adu Ba Rai, Kuid adu Ba Malu , Ho
Futu ru Timo r Lest e

The garden at Arte Moris art school in Comoro, Dili is a great example of combining
beauty with productivity. Wood, metal and
bamboo sculptures, flags, structures and
shapes are amongst all the newly planted
fruit trees, bamb
An oos,
exam
ples,of
flower
usin
veget
g succ
able
gar- ession and evolution with agroforestry
dens and shade trees. There is also a pond,
compost heaps, recycling of waste water into
Fish pond at Arte Moris
plantsuty
, and rubbish into beautiful art.
Bea

Wooden structures can be carved with patterns and pictures, as is traditionally done.

vegetables.
Remove some
es to
Flowering small trees andlegum
es can be
plant fruit and legum
nut trees
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And this also helps productivity and diversity!

To finish…

An integrated and intensive garden with animals, small fruit trees,
windbreak, living fences, small nursery and organic fertiliser production

Gardens and fishponds can be beautiful
shapes.
Flowers can be grown next to and among the
v

of!
A beautiful house and garden is something to be proud

Highly productive land can also be very beautiful! And if it
is beautiful it will also be a much more pleasant place to be
and work! It is the same for the house area as well. East Timor
already has a beautiful environment and beautiful gardens and houses will add too it. Creativity, imagination and
beauty should be encouraged for all members in a family:
men, women and children.

with agroforestry

Beauty

Legume pioneer
trees

Remove some legumes to
plant fruit and nut trees

An example of using succession and evolution

FAMILYGARDENS
CHAPTER NOTES

Tropical Permaculture Guidebook International Edition – A Gift from Timor Leste
Created by
Permatil (Permaculture Timor Leste),
xpand Foundation (WithOneSeed) and
Disruptive Media
Updated from Permaculture Guidebook
from Timor Leste 2008 Edition published
by Permatil
Authors
Lachlan McKenzie and Ego Lemos
Contributing Writers
Julianne Hartmann, Rob Swain,
Django van Tholen, Sasha Earle,
Deirdre Nagle
Content Advisor
Rosemary Morrow
Content Contributors
Atai Claudio, Herminia Pinto, Adozinda
Soares, Elsa Fatima, Hermenegildo
Sarmento, Marito, Fernando Madeira,
Chris Walsh, Steve Cran, Wayne Gum, Xisto
Martins, Trish Morrow, IDEP Foundation staff

74

Artists
Gibrael “Aziby” Dias Soares Carocho, Simao
“Mong” Cardosso Periera, Eduardo “Edo”
Marques, Chimeng Tael Fraga, Moises
“Pelle” Daibela Pereira, Edson Arintes Da
Costa Carminha, Grinaldo “Kiki” Gilmarodep
Fernandes-Zellara, Jose “Osme” Fortunato
Gonzalves, Jose “Tony” de Jesus Amaral,
Leo Marcal, Ozorio “Azo” Jeronimo, Kathryn
“Cipi” Morgan, Lachlan “Mr Laba Laba”
McKenzie, Fidelis “Dee” York
Editors
Julianne Hartmann, Rob Swain, Emma
Coupland, Lachlan McKenzie, Ego Lemos

(Attribution-NonCommercial-NoDerivatives
4.0 International licence)..This guidebook is
offered by Permatil and WithOneSeed under
a creative commons licence for farmers, nongovernment organisations, local government,
permaculture and sustainability educators to
download, print and distribute for not-forprofit purposes as long as the content is
unchanged and Permatil and WithOneSeed
are credited as the source. Any reuse must
be under this creative commons licence and
carry this notice.

Graphic designers
Disruptive Media
Project team
Lachlan McKenzie, Lyn Jenkin,
Andrew Mahar, Ego Lemos, Herminia Pinto,
Marie Claire Sweeney, Emily Gray

The Tropical Permaculture Guidebook - A gift from Timor Leste. FAMILY GARDENS

Disclaimer
We have tried to be as factual and accurate
as possible. We hope that this book will
provide many benefits for those that use it.
However, any problems or faults that occur
as a result of practical use of the information,
are not the responsibility of Permatil,
WithOneSeed, Disruptive Media, or of the
book’s authors, artists, contributors and / or
publisher.

