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Abstract

In the context of limited resource availability, wastes can be valuable raw materials if they are recycled
properly. However, improper waste management has lead to many problems in the present world.
Considering the nutrient recycling, these wastes can be effectively used in home gardening. The keyhole
gardens are the brainchild of humanitarian charities and missionaries for use in impoverished countries
with poor soil, bad weather, and starving people. The Keyhole gardening is a concept which can overcome
the waste associated problems in an effective manner. By using this method it is possible to promote
waste recycling process, home gardening with low cost and minimum labor cost. This gardening process
does not depend on the climatic effects, can manage the own water content, light condition and many
other requirements. It is a method through which recycled materials are used to sustain a garden in
otherwise unfavorable conditions. It is most common in developing countries where arable land is scarce,
or arid climates that do not usually sustain typical garden lots. They are a form of raised bed gardening
that nourish plant growth and utilize composting, recycling, and minimal water. They also provide
protection from many animals and make tending easy and almost effortless. It can provide sustainable
food sources for people seeking to step farther off the grid, conserve gardening resources, and provide an
additional holistic avenue for recycling materials. This method needs to be popularized among the women
in Sri Lanka to secure their wellbeing, health, economy and environment in their life. This is a sustainable
waste disposal technique to utilize waste materials in home gardens in municipal and dry zones in Sri
Lanka. This paper examines how keyhole garden concept can be used as a solution for sustainable waste
handling in Sri Lanka. ' '
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Introduction

A keyhole garden is a sustainable garden
practice, first used in Africa to grow in areas
lacking in water and soil quality (Billstrom,
2015). It is a raised bed layers of lasagna-style:
brown material (think cardboard boxes), then
green material (grass clippings, etc.) then 0.15-
0.24 m of growing soil, water thoroughly, then
add plants (or seeds). Throughout the season
appropriate table scraps and other organic
compostable material are added to “feed”
growing bed. In essence, keyhole gardens are a
technique of gardening used to grow vegetables
in dry climates and have been successfully used
in places around the world that get far less water
than even the driest places which first made
popular in Africa and keyhole gardens are
catching on in Texas and other hot, dry places.
Keyhole gardens hold moisture and nutrients
due to an active compost pile placed in the
center of a round bed. Although most helpful in
hot and dry locations a keyhole garden can
improve growing conditions in other climates as
well. Their low cost, low maintenance and
versatility make them a desirable gardening
option for yard and for gardening across the
globe.

Every keyhole garden has a composting basket
built into its center. This gives the garden a
keyhole shape when viewed from above. The
garden uses a number of layers to retain
moisture and nourish the soil, making it more
productive than a conventional garden. The
composting basket replenishes the soil's
nutrients as well. The garden is made from
materials that are all available at low cost.

The center of manure and kitchen waste is the
self-watering and self-fertilizing aspect that
makes gardening life easier, reduces grocery
bills, reduces the amount of water to the plants,
eliminates fertilizing, and positively influences
eating habits with fresh fruits and vegetables.
Keyhole garden beds are commonly seen in
permaculture gardens (Nikki, 2015). The
concept is ideal for small spaces and can
accommodate a variety of plants like vegetables,
herbs, flowers, etc. In addition, permaculture
Keyhole gardening can be easily adapted to fit
the individual needs of the gardener. This review
discusses the suitability and the potential about
keyhole gardening concept in Sri Lankan
condition.
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Benefits of the keyhole garden

The keyhole garden helps to improve the
enrichment of the soil which has several layers
of organic materials in the garden and those are
decomposed over time and add nutrients to the
soil. The center compost basket provides a
steady supply of plant nutrients and
amendments and it is continuously replenishing
the soil. Water is the limiting factor in dry zone
season and zones. The keyhole gardening has
ability to retain moisture. The garden requires
less water to remain moist due to the layers are
soaking up moisture and it uses less water with
mulching and moisture from center basket. The
stones of the keyhole garden wall absorb heat
from the sun, protecting crops from the any
climatic conditions. It uses a labor saving
technology. The soil re-nourishment and
moisture retention reduces the amount of time
required to maintain the garden. Moreover, the
garden shape makes it more accessible to sick or
elderly gardeners. It is a low-cost design. All
construction materials are readily available (at
no cost) to gardeners. Only the gardeners might
need to purchase is seeds for planting. It gives
year-round vegetable production. Keyhole
garden can be modified per owner's needs, like
child or handicap accessibility. It requires a
small area, a maximum of two meters (m)
diameter (Walker, 2012) making gardening
concept be practicable in urban areas.
Inexpensive recycled material can use to build
the garden, such as compost, kitchen scraps,
manure and etc. The raised design removes
threat of trampling by pets and humans. Keyhole
gardens can be made temporary or permanent.
Generally, common compost preparation
methods required turnings more than two times
for aeration. But in this concept, which saves
steps by adding garden waste to the handy
center compost basket. It is .one of the
environmental friendly concepts which can be
an attractive feature with a good aesthetic
design plan for developing countries like Sri
Lanka. Waste become the major problem in Sri
Lankan urban areas, this can be a kind of good
solution for the garbage problem in the country.

How to make a Keyhole garden?

In a permaculture Keyhole garden, plants that
are used on a regular basis (and those that
require the most upkeep) are placed nearest the
home quick and easy access. By using creative
patterns and designs, gardeners can increase
productivity, especially with the use of Keyhole
garden beds. These beds can be designed in a
number of ways, depending on the gardener’s
needs and preferences.

Following are the steps to make the Keyhole
garden;

Step one is to prepare a dig over a space three
square meters. Then, tie a stick to each end of
1.2m of garden twine. Place one end in the
center of space and use the other to mark the
circle in the ground. Then draw out an entrance
triangle, from the circle to center, starting at
width of 0.6 m. Secondly, lay down the canes
0.05- 0.1 m apart. Wrap wire around each one,
attaching it until they are all in a line, do this at
the top and the bottom of the canes. The total
length should be about 1.3 m. It makes this into a
cylinder and push into the ground at the center
of space. Then half-fill this ‘compost bucket’ with
top-soil to make a mound and line the inside of it
with straw. Third step is laying stones, bricks or
logs around the perimeter of garden; this could
be a single layer or more, but enough to keep the
soil in and build the stones higher at the
entrance triangle. Start to make the first layer of
the garden from broken plant pots or cans to
improve drainage. Then start the filling the
garden with the soil and compost in fourth step
(make sure that the best soil goes top). The
keyhole garden keeps piling up the soil until
have a mound which slopes away from the
basket. Finally, let the garden settle a week
before planting seeds and seedlings. It wants to
start with water the soil surface until the roots
grow, then water the basket with waste or rain
water, using the entrance. It is added already
composted material to the basket and continues
to add compostable food-waste. A circle or
carpet over the top of the basket will help speed
up the composting process. The compost will
permeate the garden and give nutrients to the
Crops.

Planting in keyhole garden

The space, soil nutrients, and pest management
are key considerations in the planning of garden.
Companion planting is planting different kinds
of crops together in the same garden in order to
best satisfy those needs. Different methods
include planting leafy crops next to root
vegetables or planting pest-resistant vegetables
(like onion or garlic) next to regular crops. There
should be minimum four vegetables types are
best to ensure that the garden will stay fertile

and resist pests.

Preferred Crops for Keyhole Gardens

Suitable root crops are Carrot (Daucuscarota),
Onion (Allium cepa), Beetroot (Beta vulgaris),
Radish (Raphanus sativus), Mustard spinach
(Brassica rapa var. perviridis), Sweet
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One idea for companion planting.
X lealy plants
Q, 100t plasts

Figure 1: Example for companion planting in the
Keyhole garden

potato(lpomea batata). Vegitable crops are
Cabbage (Brassica oleracea), Brinjal (Solanum
melongena), Okra (Abelmoschus esculentus),
Chilli (Capsicum annuum) and etc. Leafy crops
are Spinach (Spinaciaoleracea), Swiss chard
(Beta vulgaris subsp. Vulgaris), Lettuce (Lactuca
sativa), KanKung (Ipomoea aquatica), Gotukola
(Centella asiatica), Minchi (Mentha spicata),
Koththamalli (Coriandrum sativum), Rathu
thampala (Amaranthus cruentus)and etc.

Maintenance of the Keyhole garden

The garden should be watered regularly so that
the garden soil is moist. Water from washing
hands, laundry, or dishes are poured into the
basket. The thatch and the composting in the
basket will clean the water. Dry manure and
topsoil should be replenished in the garden so
that it does not become sapped of its fertility.
Uncooked vegetable scraps, dry manure,
eggshells, and compost are added to the basket.
These replenish the soil. The basket will
decompose within 1 or 2 years and should be
replaced. The garden wall near the basket can be
pulled away, allowing gardeners to remove the
old basket and replace it. Over time, the garden
may lose its nutrients, and vegetables stop
growing well. Then it needs to rebuild the
garden. This is usually done every 4-5 years.

Suitability of Keyhole garden concept to Sri
Lanka

Daily waste collection by Local Authorities is
estimated at 2,500tons (Abeygunawardana,
2009). It is important to recognize the basics and
the complexity of the waste management
process before attempting to find a sustainable
and lasting solution to the problem in Sri Lanka.

In general people do not seem much aware of
the (possible) environmental problems caused
by the disposal of household waste. Due to lack
of resources, solid waste is only collected

frequently along main roads. Keyhole gardening
concept is suitable for urban areas like Colombo,
Kandy, Gampaha and etc due to huge
accumulation of home garbage, which helps to
dispose in to compact spaces in urban landlords.
It helps to make food and health security in Sri
Lanka. It gives an aesthetic value for the
householders. This is a profitable way to spend
unemployed women and housewives in Sri
Lanka for their leisure time. Key hole gardening
concept can be put into regulations and acts by
Central Environment Authority and the Ministry
of Forestry and Environment to reduce the
garbage problem and activate as soon as
possible via awareness programs of poster
campaigns, advertisements and commercials,
some education at schools and workshops.

Conclusion

The Keyhole garden concept is a ‘sustainable
waste disposal technique to utilize waste
materials in home gardens in municipal and dry
zones in Sri Lanka.
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