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Introduction
The soil in your garden
The closest most people ever get to soil is when they are in
their garden. Without soil, no flowers would grow, there
would be no grass for the lawn and no fruit or vegetables
for the kitchen! How does someone find out what type of
soil they have in their garden?
As you have seen in the previous pages, soil is made up of
humus (organic matter) and various proportions of three
different sizes of particles: clay, silt and sand. The particular
combination of soil particles and organic matter, together
with the local climate, parent material and previous
vegetation cover determine the type of soil in your garden.
A loam, which is a mixture of sand, silt and clay in rougly
equal proportions with a moderate level of organic matter,
is often regarded as the perfect garden soil!

Topsoil
When you look at bare ground, all you see is the topsoil. As
you have seen in the previous pages, you’ll see a clear
boundary between the topsoil and subsoil if you dig a deep
hole in your garden. Around a new house, it’s possible that
there will not be any topsoil at all. In this case topsoil must
be brought in. It’s worth checking this because if the topsoil
layer is only a few centimetres thick, the subsoil can cause
the gardener problems.

What kind of soil do you have?
Stand by a patch of bare soil in your garden with a watering
can. Tip the water on to the soil. If the water drains away
immediately, then you have a permeable soil. If the water
lies on the surface for a while then the soil may be clayey
or compacted.

What you see growing in your garden depends on the type of soil (AJ).

Rhododendrons thrive in acid soil (EM).

Neutral soil, usually clays, has a pH of 7. Acid soil, such as
peat, has a pH of 6 or less while alkaline soil, often found in
lime-rich areas, has a pH of 8 or more.

Improving the soil in your garden.

You can also find out what kind of soil you have by
touching it. Take a good handful of soil, moisten it and
squeeze it in your hand. If you are left with a ball of sticky
material then you have a clay soil. Sandy soil feels gritty
and falls apart when you open your hand. A peaty soil feels
spongy while a loam or a silty soil feels smooth and stays in
a ball but not as strongly as the clay soil.

The acidity of soil influences the plants that will grow in
your garden because the pH level of the soil determines how
plants absorb nutrients and control the presence of toxic
elements. In alkaline soil, a number of key elements such as
iron, manganese and zinc become soluble (dissolved in
water) and are washed out of the soil while the levels of
certain metals, such as molybdenum, become higher. In acid
soil, aluminium and iron are soluble in sufficient quantities
to be toxic to the growth of plants.

Another test for soil type is to see how the soil particles
settle in water. Take a large transparent glass or plastic jar.
Add a handful of soil, stir well and leave to settle over night.
How the container appears in the morning can reveal the
texture of the soil:

Most plants prefer a pH between 6.5 and 7 (slightly acid or
neutral). Within this range, nutrients are most easily
available to plants. Plants that prefer acid soil conditions
will not thrive in alkaline soil, and may even die. The
opposite is also true.

• Silty Soil: water is cloudy, thin layer of sediment on the
bottom.

Plants such as rhododendrons or camellias growing in the
garden indicate acid soil. Saxifrages, yew trees and certain
clematis indicate alkaline soil. Whilst several conditions,
including sunlight, water and soil acidity can affect the
colour of flowers, in general, acidic soils produce blue
blooms in hydrangeas whilst alkaline soil makes them pink.

• Clay Soil: water is still cloudy, very little sediment on the
bottom because clay particles take a long time to settle.

A more accurate way of establishing the pH of a soil is to use
a testing kit, available from garden centres.

• Sandy Soil: sand particles have sunk to the bottom and
the water is clear.

Very few people are lucky enough to have “the perfect” soil
in their garden. Many people have a heavy clay soil or
nutrient poor sandy soil. There are a few simple ways to
improve the quality of the soil in your garden.
Digging and incorporating well-rotted organic matter can
significantly improve soil structure. The easiest source of
organic matter is a compost heap where garden waste (grass
cuttings, leaves, twigs, straw) can be stored.
In the case of a clay soil, sand and organic matter can be
added to improve the texture of the soil.
In many cases, the soil can lack sufficient nutrients. Plants
do not grow very well. In this case you may need to add
some fertilizer or “plant food” to your soil. Fertilizers are
basically divided into two groups:
• Organic: from natural sources like plants, animals.
• Inorganic: manufactured ‘chemical’ feeds or mineral deposits.
Plants don’t care where their nutrients come from but from
a gardeners’ point of view, organic fertilisers have an
advantage because they encourage soil bacteria, which help
to keep soil healthy.

• Loam Soil: fairly clear water, layered sediment on the
bottom with finer particles on the top.
• Organic Soil: organic material floating on the surface,
water cloudy and a small layer of sediment on the bottom.
• Lime-rich soil: layer of white gritty fragments on the
bottom, water has a pale-grey or milky colour.

What problems will your soil cause?
• If you have a clay soil- water logging when it’s wet.
• If you have a sandy soil – drying when it does not rain.
• If you have a lime rich soil – dry and some plants will not
grow in your garden.

Is your soil acid?
An important property of a garden is whether the soil is acid,
alkaline or neutral. From a chemical point of view, the acidity
of a soil is determined by the number of hydrogen atoms
(ions) compared to hydroxyl ions (a compound of oxygen and
hydrogen - OH). High levels of hydrogen ions causes acid soil
while the reverse gives alkaline soil. Equal concentrations of
hydrogen and hydroxyl ions give a neutral soil.
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Traditional gardens in Europe have a ‘kitchen patch’ for growing fruit and vegetables for home consumption (RJ).
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Introduction
The soil in your garden
Adding organic matter to your soil: making your own
compost
Buy or make a simple composting bin (four stakes and some
chicken wire) to contain your compost. Try to choose a site
on grass or soil so that earthworms can move in and out of
the compost heap.
Start off by adding a layer of coarse material e.g. (twigs and
branches) and build up the heap by adding layers of garden
and kitchen wastes.
Woody stems should be cut up into small pieces. Weeds that
can re-root from small pieces must be left out to die for
several days before adding to the heap. Grass cuttings
should be mixed with coarser material to allow air
circulation and to stop them from turning into a wet mass.
Vegetable waste from the kitchen is good to add too. But
cooked food and meats should be avoided because they may
attract vermin. Old woollen and cotton clothes, newspaper
and cardboard cut into pieces will compost if soaked and
mixed in. Wood ash from fires and even waste from the
vacuum cleaner can all be composted
To help decomposition, moisten the heap. If you want to
speed things up, intersperse with layers of manure from a
local farm. Try not to let the compost heap dry out
completely or it will not rot down. Keep heat in and rain out
by putting on a lid of newspaper, plastic sheeting or carpet.
Chemicals to accelerate decomposition are not essential but
they do add bacteria and enzymes that improve
composting. It is the action of these micro-organisms that
generates the heat which is so beneficial in the composting
process, especially for killing weed seeds.
When the heap begins to shrink in size and starts to cool,
take out the contents, shake up any compressed matter and
return them to continue the composting process. When the
compost is brown and crumbly you can add it to your soil as
needed.

A European deep burrowing earthworm, Aporrectodea longa (Lumbricidae), a sign of healthy soil (EM).

Earthworms

Soil as a source of food

A good indication of a healthy soil is the presence of
earthworms in your garden. An earthworm is a long,
creeping animal, with a soft, segmented body. They have no
legs but instead are covered in hairs or bristles that help
them to move. They breathe through their skin, which must
remain moist to absorb oxygen from the air.

Plants absorb around thirty different types of nutrients and
minerals through their roots. For this to happen, the
nutrients and minerals must be dissolved in water – another
reason why plants must be watered.

Earthworms have existed for about 600 million years. There
are about 3,700 species of oligochaetes (terrestrial
earthworms); many are so small that they are invisible to
the naked eye.
Earthworms are hermaphrodite, which means they do not
need another worm to reproduce. They lay eggs which hatch
as little worms. Worms can live for up to ten years.

The main soil nutrients for plants are nitrogen (N),
phosphorus (P) and potassium (K). Soil also contains several
minor elements that are only needed in minute amounts.
In nature, leaves and plants decompose and return nutrients
to the soil, maintaining the natural balance. However, by
weeding and tidying the garden, the remains of plants that
would naturally rot down are removed and, over time, the
nutrient reserves of a soil are depleted. This is why people
add fertilizers to their garden.

A simple garden compost bin that produces cones of rotted
organic material when lifted (AJ).

Many people still grow their own vegetables in the garden – how does fertilizer help the soil? (EM)

Farmyard manure, a mix of straw and animal excrement, is often
used by gardeners to raise soil organic levels and improve soil
texture (AJ).

The value of worms for soil is that they are able to eat in
excess of their own weight in organic waste, soil and minerals
and excrete their own weight in castings daily, which makes
compost and enriches the soil. The worms living in one hectare
can break up about 100 tonnes of soil per year. They don't eat
living plant tissue and so do not hurt plants either. Some
people even keep them as pets, feeding them on kitchen
scraps just so the worms can make compost for their gardens.
If you accidentally cut an earthworm in half while
gardening, only one part of the worm will die. The piece
with the saddle (the fatter, pink part) will survive. When the
temperature is very cold or very hot, worms are able to
survive by burrowing deep into the soil.
• The longest earthworm in the world is the African
Giant Earthworm, which can grow up to 6.7m long.
• Earthworms avoid light.

The finished product: a rich, fertile compost (EM).

The most common garden fertilizers contain a mixture of
N:P:K. If a packet is labelled 6:4:4, it means that in every
100 grams of fertiliser, there is 6 grams of nitrogen and four
grams each of phosphorus and potassium.

The N:P:K ratio helps you choose the right fertiliser. If the
ratios are about the same, it is a general-purpose fertiliser
and will aid all round plant growth. If the fertiliser has a
higher ratio of:
• Nitrogen - it will encourage leafy growth
• Phosphorus - it will encourage root development
• Potassium - it will encourage fruit and flower production
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