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About Soil-Net 
Soil is important in all our lives. As one of the three major natural 
resources, alongside air and water, soil is vital to the existence of 
life on earth. Soil-Net.com help you learn about what soil is, the 
teeming life in soil, what soil does and about the many environ-
mental threats facing our soils. Remember, soil is all around us, 
just under our feet! Be sure to visit Soil-Net.com.

Primary 
Designed for Key Stages 1 and 2 (ages 5-11), Soil-Net offers a series of 
exciting, interactive and animated movies that teach about soil and its 
importance. Follow Badger and class in soil school as they learn about 
what soil is, why soil matters, how soil forms and differs and how soil 
supports the plants and animals on earth. Activity and topic sheets ac-
company the on-screen fun.

Secondary 
Designed for Key Stages 3 and 4 (ages 11-16), Soil-Net offers a broad 
coverage of soils information; introducing soils, examining the global 
cycles, presenting the functions soils perform, looking at the diversity 
of world soils and considering the threats and concerns facing our soil 
resources. A series of case studies and informative activities and down-
loads are also provided.

Teachers and Parents 
An important part of Soil-Net provides in-depth advice and assistance for teachers 
and parents supporting children learning about soil, based on real classroom trials. 
Curriculum links are provided for Science, Geography, Citizenship and History. 
Teaching resources include extensive soils activities for classroom and outdoors, 
a series of 3D virtual soil walks and an eco-lifestyle quiz.
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Activity: Hand Texturing of  Soil

Soil-net.com

What type of  soil do you have?
_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

What type of  soil do you have?

Is the soil
sandy or gritty?

Take a small clump of  moistened soil and knead between fingers and thumb

When moulded into a ball, is
it buttery and easily deformed?

When smeared between finger and thumb
does the soil take a strong polish and is it
hard to deform?

Does the soil
feel sandy or gritty?

Does the soil
feel sandy or gritty?

Can it be moulded to form
a  ball?

Does the ball of  soil break
up easily?

Does the soil
feel smooth and silky?

Does the soil
feel smooth and soapy?

Does the soil
feel smooth and soapy?
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SANDY SILT LOAM

SILT LOAM

SANDY CLAY LOAM

SILTY CLAY LOAM

SANDY CLAY

SILTY CLAY

CLAY

Yes No

Yes

No

Yes

No

Yes

CLAY LOAM

Yes

No

No

Yes

No
Yes

No

Yes

No

Yes

No Yes

No

®



Soil-net.com         Teacher Notes

Activity: Hand Texturing of  Soil
http://www.soil-net.com

This activity helps students to understand the components that make 
up soil.

Moisten the soil with a little water first. Provide students with a range of 
different soils.

Sandy soils: form lightweight, free-draining soils; cannot hold onto 
nutrients

Clayey soils: hold water well; can become heavy and waterlogged 
when wet; can hold onto nutrients

Silty soils: hold water; can be hard to drain; can hold limited nutrients

Make sure that you follow your Education Authority Health and Safety 
Guidelines in doing this exercise. The soils to be hand textured should 
ideally be heat sterilised before the exercise. Wash hands after!

Soil-net.com
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Activity: Soil Texture Triangle
http://www.soil-net.com
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®

More Sand

M
ore S

ilt

M
or

e 
C

la
y

CLAY

SILTY
CLAY

SILTY CLAY
LOAM

SILT
LOAM

SANDY SILT
LOAM

SILT
LOAMLOAMY

SANDSAND

SANDY CLAY
LOAM

CLAY
LOAM

SANDY
CLAY







































































































www.soil-net.com 
 

 
 

Topic 11: Soils and Health 
 

 
Glossary 

 
eLements tetanus pollution contamination  minerals 

 
micronutrients  macronutrients fertiliser pesticide lead 

 
aluminium cadmium selenium 
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Topic 1: What is soil? 
 

 
 

Glossary 
 

Centimetre organism organic nutrients cultivate       fertilise 
 

fertile  infrastructure  anchor  anchorage acid soil 
 
 

 

E N A N C H O R A G E M N C 

O U A N U N R F E R T I L E 

R T N I L T A O H E T C O N 

G R V C T O E I E T S U U T 

A I A C I D S O I L C I I I 

N E A O V O O E G E T R S M 

I N F R A S T R U C T U R E 

S T U G T N N N U R L A C T 

M S D A E E R V A N C H O R 

H A T N C F E R T I L I S E 

O L T I R U N I N S H N H C 

I V R C T E O I I I I N N T 

E N T C R E N H O E T A M I 

A A I C I I T A R E A C N N 



www.soil-net.com 
 

 
 

Topic 2: Why does soil matter? 
 

 
 

Glossary 
 

Food  mechanisation  fertiliser pollutant climate 
change 

 
Archaeology  infrastructure  tropical rainforest  shrub 

 
Greenfield  soil water  archaeology 
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Topic 3: How do soils form? 
 

 
 

Glossary 
 

Sediment ice age glacier  parent rock nutrient vegetation 
 

organic matter  soil structure organic rich horizons  organic 
 

fauna  flora  stabilise erosion  cultivation 
 

mineral soil  soil fertility  fertiliser fertile 
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Topic 4: How Soils Began 
 

 
 

Glossary 
 

Geological ice age  glacier  sediment organism 
 

Subtropical luxuriant turbulent disruption sustain  Ancestors 
 

scoured deposit exposed resilient vegetation fauna 
 

flora stabilize 
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Topic 5: Soils Under the Microscope 
 

 
 

Glossary 
 

Magnification  fragment mineral grain particle constituent 
 

organic matter structure decomposed  component pores 
 

cells sand  silt  clay  soil organisms bacteria fungus 
 

mycorrhizae 
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Topic 6: Properties of Soil 
 

 
 

Glossary 
 

Texture moist acid alkaline pore space soil chemicals 
 

soil structure  soil water soaking soil particles 
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Topic 8: Soils as a Living Being 
 

 
 

Glossary 
 

Billion  fauna  flora  organism burrow soil pores
  

Breathing Fungus bacteria beetle  worm  centipede
  

Mole  Badger roots  organic material 
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Topic 8: Soils as a Living Being 
 

 
 

Glossary 
 

Billion  fauna  flora  organism burrow soil pores
  

Breathing Fungus bacteria beetle  worm  centipede
  

Mole  Badger  roots  organic material 
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Topic 9: Soils, Plants and Food Production 
 

 
Glossary 

Taproots prospect the soil irrigation nutrients macronutrients 
 

Micronutrients   fertilizers fertile soil fertility crop yield seminal root 
 

 lateral root mycorrhizae fine branching root root hairs structure
  

fungus  organic matter decay  soil organism  
 

 cycle  sediment 
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Topic 10: Soils and Climate Change 
 

 
Glossary 

 
ice age temperature geological radiation greenhouse effect 

 
atmosphere fossil fuels carbon dioxide ecosystems 

 
hydrology scarcity 
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Topic 12: Soils of Britain 
 

 
Glossary 

 
Temperate temperature vegetation deforestation pesticides 

 
Mechanisation ice ages glacier  weathering 

 
Farming agriculture 
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Topic 1: What is Soil?

Soils and the Farm The soil contains the wa-
ter and nutrients needed to grow plants. Without these 
nothing would grow. This is true whether the plants are 
wild or cultivated. Each year farmers cultivate their 
soils, plant seeds, fertilise the soil and harvest the crops 
that grow. Farmer’s cultivate their soils in order to grow 
food. This food is used to feed the world’s population.

Soils and the Town All the buildings, roads 
and railways and other parts of the infrastructure in a 
town are built on or in the soil. Unfortunately when 
towns are built, the soils within them cannot be used for 
other important uses, such as growing farmers’ crops. 
Each year we lose a lot of our soils to buildings. In fact 
the amount of soil lost each year to buildings covers the 
equivalent area to that of the fairly large town.

Soils and the Garden Soils are extremely 
important to gardeners because they enable their flow-
ers and vegetables to be grown. Like the farmers, the 
gardeners needs to look after their soils, keeping them 
well drained and fertile. If the gardeners look after their 
soils they can grow beautiful flowers, large onions or 
beans, and provide the family with healthy vegetables.

Topic 1: What is Soil?



Soils form a thin skin over the surface of the earth. 
Although generally about 1 metre thick, in areas such 
as the tropics it may be several metres thick, and in the 
cold arctic areas only a few centimetres thick.

Soils mean different things to people: To the farmer and 
the gardener, it is what things grow in; to the builder, 
it is what he needs to put his buildings on; but to the 
mother whose child is covered in dirt, it is mud. 

Soils in the Woodland Soils play a very 
important part in our woodlands. They provide anchor-
age, water and nutrients for the plants that grow in our 
woodland.Soils have a responsibility for anchoring 
even our largest trees and stopping them falling over in 
the winds. Soils provide the water and nutrients for the 
plants and whether they are acid or not will influence 
the type of plants that will grow in a particular spot.

Soils are composed mainly of particles of rock of vari-
ous sizes. At the top of the soil is usually a darker or-
ganic-rich layer which contain many of the nutrients. 
Soils also store the water for use by plants and ani-
mals.

Soils are now under increasing pressure as world 
population increases rapidly. It is important that we 
recognise the importance of soils and ensured they are 
preserved for this and future generations.

Topic 1: What is Soil?

Together with air and water, soil is 
one of the major natural resources 
that make the world the wonder-
ful place it is.

Soils are the home to millions of or-
ganisms which live beneath our feet.



Topic 2: Why Does Soil Matter?

Introduction Soil is extremely important as it supports several vital functions 
allowing life on earth as we know it to develop and prosper. There are many reasons 
why soils matter, why we should appreciate soils and why we need to look after 
them. Let’s try and learn about them and have fun doing so.

Soils and Farming Farming the soil to pro-
duce crops has gone on for as long as man has been on 
the earth. We rely on the farmers of today to till the soil, 
plant seeds and then to harvest the crop that grows. This 
annual sequence of events is the source of most of the 
world’s food. In the more developed parts of the world, 
farming the soil has become very intensive, using fer-
tilisers, more mechanisation and chemicals to control 
pests, so as to produce higher yields of crops and keep 
pace with a rapidly growing population.

Soils and Forestry Soils, together with cli-
mate, play a major part in producing the world’s forests. 
These forests are the source of timber and fuel for man-
kind and home to a wide range of plants and animals. 
The wide range of soils and climate across the world 
leads to a wide range of trees needed to meet the needs 
of the world population. It is an amazing to think that 
the soils in the hot moist climates of the tropics are able 
to sustain such a dense, luxuriant forest and maintain its 
growth year after year.

When next you visit a farm ask the 
farmer about his soils and how they 
are used to produce crops, which 
eventually become our food.

When next you are in a woodland, think about the soil 
and how it helps all the trees to grow.

Topic 2: Why Does Soil Matter?



Soil as Foundations for Buildings 
All our towns and cities over the years have been con-
structed on or in the soil. The nature of the soil plays an 
important part in ensuring the stability of all these build-
ings. Some soils can be a problem to build on. For ex-
ample, some clay soils swell when wet but shrink when 
dry. This change can cause a problem for some build-
ings. Increasingly dry summers have caused a problem 
for the structures of some buildings because of this. It 
is important to realise that when we build on soils they 
are unlikely ever to be used for other purposes, such as 
farming, ever again.

Soils and the Countryside Soils play a 
major part, together with climate, in the wide range of 
flowering plants that occur in the world. The nature of 
the soil at any point in the landscape is important in de-
termining what will grow and where it will grow. Thus 
we have plants that love chalky soils and those that do 
not; we have plants, such as heather, that like the wet, 
acid soils of the uplands, and we even have flowering 
plants in which the colour of the flower depends on the 
soil in which it grows.

When next you are out walking in 
the countryside look at the vegeta-
tion and appreciate that soil is one 
of the major reasons for it.

Think when next you enter the town 
that much of this was once farm-
land. We must ensure we do not use 
up too much of our precious soil for 
building so that one day we cannot 
produce enough crops.

Soil and our Water Supply Soils help to 
regulate the flow of water from the moment that rain-
water reaches the soil surface. Some will flow over the 
surface, some will enter the soil and be retained and 
some will flow almost straight through to the aquifers 
below. Much of the water reaching the soil will be re-
tained in the soil where it can be used by the plants that 
grow in the soil and by the organisms that live in the 
soil. Soils can also act as a filter, helping to clean up the 
water before it flows through to the lakes and rivers.
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Soils also play an important part in modifying pollut-
ants that enter the soil. Thanks to the many organisms, 
the soil is able to ‘clean up’ many pollutants that are 
spilled on its surface.

There is currently much concern that the climate ap-
pears to be changing. The soil stores huge amounts of 
carbon in its organic matter. How this stock of carbon is 
managed can greatly affect the rate of climate change.

It is important to realise that soils that are built upon 
are lost to other uses for ever. Currently, the spread of 
towns and cities swallows up about 5,000 hectares each 
year, the equivalent of a new city the size of Norwich.

Soils as a Preserver of Our History
Over many centuries the soil has acted to preserve 
historical objects within it. By digging into the soil it 
is sometimes possible to unearth remains of previous 
generations. Much information can be obtained on how 
previous generations lived by excavating the soil. Thus 
many of the Roman remains in our museums today have 
come from excavating the soil. Analysis of the soils in 
which the archaeological remains occur can also tell us 
much about the diet of the people, the crops they grew 
and the vegetation that occurred in that period.

Topic 2: Why Does Soil Matter?

We must not forget that the soil 
is very important as a home to 
millions of organisms that play 
a vital part in the use that can be 
made of soil.

It is estimated that there will be billions 
of organisms in just a teaspoonful of good 
soil!



Topic 3: How Do Soils Form?

Introduction Soils form an almost complete skin over the earth, bro-
ken only by oceans and other water bodies and by mountains that have yet to 
develop a soil cover. When you walk in your garden or through the fields and 
woods there is always this magical carpet, the soil, beneath your feet. 

Soil Parent Material Just as we all have par-
ents, so soils also have ‘parents’, or rather parent mate-
rials, from which they form. For most soils the parent 
material is either solid rock or sediments. The last Ice 
Age (more than 10,000 years ago)  left sediments in 
many parts of the world from which many soils have 
formed. Parent material is the main factor responsible 
for the texture of the soil (i.e. whether the soil is sandy, 
silty or clayey) and is also important in determining 
whether the soil is acid or basic, and whether it is rich 
in nutrients. When you are out and about look out for 
the different types of rock and imagine what types of 
soil will form from them.

Climate Climate is a very important soil forming 
factor. As climate changes across the world so does 
the soil type. Temperature, rainfall, snow and ice all 
influence the way the parent rocks and sediments are 
converted into soils. They play a large part in break-
ing down the rocks to form soil. They affect the rate 
at which chemical, physical and biological processes 
combine to develop soil in a particular place. Rainfall 
influences the distribution and amounts of nutrients in 
the soil, and hence their availability to plants.

When you go on your holidays to 
a different climate look at the soils 
there and see how they are different 
to the ones back home.
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Organisms, including Vegetation 
and Fauna Vegetation and soil animals are im-
portant in several aspects of soil formation including 
organic matter production, release of nutrients to sup-
port plant life, and in the development of soil structure. 
Soils under grassland tend to develop fairly thick top 
organic rich horizons whereas in those under forest the 
organic matter layer is usually thinner. Plant cover acts 
to stabilise soils during their development and helps to 
prevent erosion of the soil.

Landscape The way that the landscape is devel-
oped has a strong influence on the thickness of soils and 
how well they are developed. On steep slopes, such as 
hillsides, the soils are often very thin because the soil 
tends to be washed down the slopes by the rain. In flat 
positions, such as plains and valley floors, the soils tend 
to be thicker. Here, they do not tend to be washed away 
like the hillslope soils but instead tend to receive sedi-
ments washed downslope from above them.

When next you are in the hills 
look at the steep slopes and imag-
ine how the soil can be washed 
down the slopes. Also when you 
are on flat land realise that the 
soils beneath your feet are prob-
ably quite deep.

Remember there is a very close 
relationship between the soil and 
the vegetation that grows on it. 
The two work together very well 
to produce our native flora.

Time Soils need a lot of time to develop. It takes 
hundreds of years for just a centimetre of soil to form 
from hard solid rock but perhaps only a few decades to 
develop a few centimetres of soil in soft sediments. Soil 
formation first began many millions of years ago and 
there are some world soils that are over a million years 
old. We need to look after our soils well because they 
are very precious and new ones can take along time to 
form.

When you are out in the country-
side and come across boulders and 
other pieces of rock, you can say to 
them ‘one day soils may come and 
form from you’.
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There are several thousand different types of soil in the 
world as a result of the different interactions of the soil 
forming processes across the world. 

In the last 100 years human beings have had a bigger 
and bigger effect on soils and in many parts of the world 
have modified soils greatly.
.

The Influence of Human Beings on 
Soils Farming soils to produce crops has had a big 
influence on soils. The upper parts of the soil, in particu-
lar, will have been disturbed by cultivation and organic 
remains mixed in with the mineral soil. Humans have 
also increased the fertility levels of many soils by add-
ing fertiliser. In some parts of the world, soils have been 
farmed badly and soil erosion has resulted, decreasing 
the potential of the soils.
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People who use the soil should do 
so carefully and ensure that they 
maintain the soils for use by future 
generations.

Soil formation is a complex pro-
cess brought about by the interac-
tion of these various soil forming 
processes.



Topic 4: The Beginnings of Soil

Introduction Soil formation has been going on for billions of years but 
geological times have often been turbulent times so there have been periods of 
great disruption to this soil formation. Think, for instance, of the great mountain 
building periods, the huge earthquakes that occur and the movements that have 
occurred to the earth’s crust. Such events will have disrupted soil formation and 
in many cases soil formation will have needed to begin again. Let us look in on 
some of these geological periods and trace soil formation back in time.

2,000,000,000 years ago This is called 
the Pre-Cambrian period and is the earliest geological 
period. It is, of course, difficult to be sure what was 
happening so long ago but scientific research suggests 
soil formation began in this period. Compared to today, 
soil forming factors were very different so long ago. 
For example, there was no vegetation and few organ-
isms to help to create the soil. It is thought that these 
earliest soils formed in an atmosphere with little or no 
oxygen and consisted of greenish clays.

400,000,000 years ago This is called 
the Devonian period. By this time land plants were be-
coming established and these required soils in which to 
grow. There was more oxygen in the atmosphere in this 
period and the soils were redder and browner, like some 
of our soils today. Various organisms developed and for 
the first time soil organisms began to play a part in soil 
development.
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180,000,000 years ago This was the Ju-
rassic period, now well known for its dinosaurs, living 
in the subtropical conditions that were a bit like parts of 
Africa are today.  By this time there was quite a wide 
range of animals, including soil organisms.  The soils 
of this era would have resembled the subtropical soils 
of today, quite deep and reddish under the warm condi-
tions that prevailed and capable of sustaining luxuriant 
pines and ferns.

354,000,000 to 250,000,000 
years ago Carboniferous times, which were 
354 to 290 millions years ago, were characterised by 
forests and swamps but there were major changes in 
the vegetation as the sub-tropical climate developed.  
The most striking soils from this era were the peat 
soils which eventually became buried and converted 
into coal.  The Permian period dating from 295 to 250 
million years ago also experienced a wide range of 
climate. Towards the end, conditions became hot and 
dry and desert soils developed widely.

Over this long, long time period from 2000 million years to just 2 million years ago think of 
the many changes that have taken place including the beginning of animals and plants, but 
remember also that soils started to form and this allowed the ancestors of the various plants 
and animals we see today to develop. 

The Ice Age, beginning 2 million 
years ago Many parts of the world have been 
affected by at least one major Ice Age, resulting in the 
landscape being covered by ice. In some parts of the 
world there have been as many as four periods in the 
last 2 million years when the temperature has fallen and 
the land has become covered by an ice sheet.  In these 
conditions pretty well all previous soils are scoured 
from the landscape and soil formation has to begin 
again.  When the ice melted it left behind large deposits 
of mixed sediments. It is in this material that many of 
today’s soils have been formed.
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Soils of Today Although soil formation began 
2000 million years ago, virtually all world soils are less 
than 1 million years old. The oldest soils are probably 
those found on some of the old landscapes of Africa.  
Most world soils are quite young and date back less 
than 10,000 years when the last ice sheets melted.  Soils 
continue to form every day and even today somewhere 
there will be a new soil, perhaps on an exposed rock, 
beginning to form.

Just as there is a lot of news currently about climate 
change, and the fact that temperatures are rising, the 
Ice Age is an example of what happens when the 
climate cools so much that ice sheets form across the 
landscape and nothing will grow. This would have 
had a devastating effect on plants and animals because 
there was no soil to support them any longer over 
some very large areas.
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Get your teacher to tell you about the Ice Age. This is a good ex-
ample of how nature can control and change many situations. 

There are some landscapes of the world, particularly 
the desert landscapes, which are changing even as you 
read this note. Here the wind is the force which is regu-
larly remoulding the landscape. Think how difficult it is 
here for the soils to stabilise when the wind is regularly 
changing the shape of the landscape.

The birth of soils has a long and complicated history but because soils need a long time to form and 
we need them for this and future generations we must be sure to look after them and protect them.

Each geological period has been 
marked by some degree of soil 
formation which has been able to 
support a characteristic flora and 
fauna for that period.  Nature has 
a great deal of resilience.

However, this resilience becomes increasingly tested 
as the human population increases, and perhaps as the 
climate begins to change again.  



Topic 5: Soils Under the Microscope

Introduction Most soils are derived from some 
form of rock or sediment and therefore most of what 
soils are composed of is mineral as opposed to organic 
because rocks are composed dominantly of mineral mat-
ter. The main exception to this is the peat soils which 
are formed of organic matter in different stages of de-
composition. The particles that make up soils come in 
a wide variety of shapes and sizes. Because most par-
ticles that make up the soil are very small, some form of 
magnification is important for looking at these particles 
in detail.
 

10x Magnification At this magnification it is 
possible to see the small rock fragments and larger min-
eral particles such as those of sand size. These are an 
important constituent of sandy soils. Also at this mag-
nification it will be possible to see fragments of organic 
matter. Some of this will still have the structure of the 
plant from which it came visible but if it is very decom-
posed it will just appear as a blackish mass without any 
structure. The third important component of soils is the 
pores (holes) formed when these mineral and organic 
matter parts link together. The pores are very important 
because they allow water into and through the soil, air 
into the soil and provide places where the small organ-
isms can live. When you look through a magnifying 
glass or microscope at a sample of soil look out for the 
sand grains, the pieces of plant material and, of course, 
you may well spot some of the amazing creatures that 
live in the soil.
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200x Magnification At this magnification 
you will be able to pick out virtually all the things that 
make up the soil and how they work together to cre-
ate such an important material to support life. At this 
magnification you will begin to pick up bundles of clay 
particles. These are the smallest of the mineral particles 
but they do an important job, together with organic mat-
ter, in binding soil particles together. 

You should also be able to see some of the smaller pores 
which are so important in storing the water that is held 
in the soils ready for uptake by the growing plants. The 
higher the magnification at which you look at the soil, 
the more unusual looking things you will see, such as 
some of the very tiny creatures and the roots of plants 
that are looking for nutrients and water.
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50x Magnification At this magnification you 
are likely to be able to see some of the small soil crea-
tures that spend their whole life moving about the soil 
and see some of the small pores in which they live.  In 
addition to the sand-sized grains (greater than 0.05 mm 
in size) that you can see at smaller magnification, silt-
sized mineral grains (0.002 to 0.05 mm in size) will 
also be more visible. 

There will be many of these in the silty soils. At this 
magnification also you can have a closer look at the 
structure of some of the plant material that has yet to 
decompose. See if you can pick out the cells (small 
compartments) in some of the plant remains and other 
parts of the decaying plant. As you increase the mag-
nification at which you look at the soil so you will be 
able to pick out many more details about the things that 
make up the soil, like the structure of the plants, the 
movement of the organisms, the different types of min-
eral grain.



1000x Magnification Now you will be able 
to see all of the mineral particles and how they are held 
together to form soil. You can even see some of the tiny 
clay particles. At this magnification you may see some 
mycorrhizae. This is a type of fungus which attaches 
itself to plant roots and helps to pass nutrients from the 
soil to the plant root. You may also see other types of 
fungi and also bacteria. The bacteria tend to be very tiny 
and may be difficult to spot but they play such an im-
portant part  in helping to maintain good healthy soils. 
At high magnifications  it takes more experience to un-
ravel and identify the many parts of the soil but you 
should be able to identify some of the mineral grains, 
roots and plant fragments. Do try to see the soil at this 
magnification.

It is also important in understanding the interaction be-
tween the various parts of soil that make the soil what 
it is. These include mineral grains, plant fragments, 
organic matter, pores, water and the numerous living 
organisms. 
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The microscope is a vital instrument in identifying the 
different minerals in a soil and thus helping to iden-
tify the rocks and sediments from which the soil is de-
rived.

 Similarly, it is an essential tool for studying the break-
down of plant fragments in the soil and their transfer 
into organic matter from which nutrients can be extract-
ed and recycled.

The microscope is an important 
tool in studying the make up of 
soils. It is particularly useful in 
the study of soil organisms and in 
unravelling the role these play in 
the soil.



Topic 6: Properties of Soil

Introduction Soils have many different properties, including texture, 
structure or architecture, waterholding capacity and pH (whether the soils are 
acid or alkaline). These properties combine to make soils useful for a wide range 
of purposes. Soil properties govern what type of plants grow in a soil or what 
particular crops grow in a region. Here are some of the main soil properties that 
are important. 

Texture When you take some moist soil in your 
hand and rub it between your fingers, you will feel the 
texture of the soil. In particular, you will be able to de-
tect whether the soil feels rough or coarse, in which case 
it is probably a sandy soil, or whether it feels smooth 
which is the feel of a clayey soil. The amounts of sand, 
silt, clay and organic matter in a particular soil play a 
large part in the way that it behaves, how it can be man-
aged  and what it can be used to grow. Sandy soils are 
easy to cultivate but tend to hold little water and may be 
droughty, whereas clay soils are more difficult to culti-
vate, hold a lot of water and can become waterlogged, 
especially in winter.
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With the agreement of your parents, why not take some of your garden soil, make sure 
it is moist and then rub it between your fingers. You can then experience the feel or tex-
ture of the soil and perhaps tell your parents whether it is sandy, clayey, or, something 
in between, loamy.

Soil Structure Just as houses and buildings have a structure or architecture, so also does the soil. The 
particles of sand and clay that make up the soil rarely occur as separate particles but are more or less loosely 
combined into aggregates. The type of structure in soil  depends to a large extent on the texture and the amount 
of organic matter in the soil and the way the land is managed.  The aggregates that make up the structure may be 
as small as a few millimetres, such as granules and crumbs, or as large as several centimetres, such columns and 
prisms. The granular or crumb structure is the one favoured by farmers and gardeners as it makes a better bed for 
the seeds they plant.



Waterholding Capacity All soils have the 
ability to hold water in their pores and on the surfaces 
of mineral grains and structural aggregates. This ability 
varies from soil to soil and relates closely to the texture 
of the soil. Sandy soils, while easy to cultivate, often 
suffer from the fact that they cannot hold onto much 
water and have a poor waterholding capacity.  They are 
often known as thirsty soils. Clay soils by contrast have 
lots of small pores in which they can store water. This 
means that they always have some water for the plants 
that grow in them and thus have a good waterholding 
capacity. 

Acidity and Alkalinity The term pH is used to 
indicate the level of acidity or alkalinity of a soil. It is im-
portant to try to understand pH because it helps you decide 
what is the best plant or crop for a particular soil. The range 
of pH values in soils is usually between 3 and 8 though 
most world soils are between 5.5 and 7.5. Below pH 7 the 
soils are termed acid and above pH 7 alkaline. The pH of 
the soil is important in determining the type of vegetation 
that will grow in the soil and the type of organisms that will 
live there. For example some types of earthworm prefer 
acid conditions (low pH) while others prefer more alkaline 
conditions (higher pH).
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Unfortunately nature does not always pro-
vides soils with the best structure for grow-
ing things and farmers around the world have 
to make do with the soils that they have on 
their farm or modify their properties to suit 
the crops to be grown.

Think of the sponge in your bath and how that can hold water. Well the soil is a bit 
like a sponge. When it rains the soil will absorb a lot of the rainwater, like a sponge 
does bathwater.
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Many gardeners and farmers buy a meter with which to measure pH. They can then be sure 
that the soil is at the right pH for the crops they wish to grow. It will also help them to decide 
whether that should add fertiliser to the soil. Do you know the pH of your home garden soil 
or the school garden soil?

Organic matter plays an important part in most topsoil properties, particularly structure 
and waterholding capacity. This is why gardeners are keen to add compost and farmers to 
add manure.

Also where there is organic matter, there will also be numerous organisms helping to con-
vert it back to nutrients and these organisms help to create a crumb or granular structure, 
ideal for cultivation.

Partly because of the organic matter there and also the organisms, topsoil structures tend to be much smaller than 
subsoil structures. Subsoil structures, such as are found below about 20 cm of the surface, tend to be coarser and 
the structural blocks can be several centimetres in size.

Soil water is held in the pores in the soil with different degrees of strength. 
In sandy soils most of the water is not held very strongly and therefore they 
can be droughty, whereas in clay soils, because they have many very small 
pores, it is held much more strongly and water is retained for longer.
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Topic 7: Why and How Soils Differ

Introduction There are many different soils both within a country and 
worldwide. For example, there are over 700 soils in the UK and many thousands 
worldwide. The reason that there are so many is that the main things that influ-
ence soil formation vary greatly across the world. Take, for example, climate. 
The rainfall varies from just a few millimetres in the desert areas of the world 
to several thousand millimetres in the tropics. The rocks of the earth are also 
very variable from one country to another and these differences mean that soils 
will also be different. Let us look at soil formation in some of the main climatic 
zones of the world. 

Soils and the Tropical Rainforest 
The soils of the rainforest are generally deep because 
the hot temperatures help to break down (weather) the 
rocks and the high rainfall tends to leach (remove nu-
trients) from considerable depths of the soil.  The soils 
tend to be reddish because the high temperatures tend 
to convert the iron in soil (the mineral largely respon-
sible for soil colour) into haematite which is the reddish 
form of iron.  Although the trees of the rainforest pen-
etrate deeply, most of the organic matter in the soil is as 
a shallow layer at and near the surface of the soil. This 
organic rich layer is amazing in that it recycles nutrients 
and maintains the dense tropical rainforest.
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When next you see pictures of the 
jungle, think about the soils that do 
such a good job in maintaining this 
wonderful growth of vegetation and 
all the wondrous life that resides in 
the tropical rainforest.



Tundra Soils These are characteristic of areas 
like the higher northern latitudes where cold tempera-
tures and frozen conditions for much of the year slow 
down the rates of soil formation.  Thus tundra soils are 
generally shallow, poorly developed soils which in-
clude layers that are frozen for long periods of the year. 
Because they are covered by snow and ice for much of 
the year, plant growth is confined to just a few weeks 
a year.  The soils may support scattered shrubs, grasses 
and lichens during the brief summer. The remains of the 
vegetation are slow to break down in these cold condi-
tions so the soil can contain much organic matter, much 
of it largely undecomposed.
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Desert Soils Desert soils are very different to 
the tropical rainforest soils. They contain very little or-
ganic matter partly because there is very little vegeta-
tion and partly because any organic matter is quickly 
broken down by the hot sun. The desert soils lack the 
dark surface organic horizon of most other world soils.  
There is also usually a big shortage of water in desert 
soils to support plants. There is very little rainfall so the 
soil does not receive much water to hold for any plants.  
Many desert soils are also unstable, with high winds 
blowing the soils about, so that they do not have time to 
develop  and mature.

Have a look at pictures of deserts. 
You will see that very little grows 
there, mainly because of the climate.

Think of these poor tundra soils trying to form in 
these icy conditions and think of the poor reindeer 
that come from these regions, trying to get enough to 
eat from the sparse vegetation.
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Brown Soils of Temperate Regions 
In some ways the brown soils of temperate regions are 
ideal soils because they are not affected so much by the 
extremes of climate that desert, tropical and tundra soils 
are. It is the brown soils that play an important part in 
feeding the world population.  The temperate soils are 
characterised by sufficient, but not excessive, amounts 
of rainfall and temperature and a vegetation which is 
adapted to these moderate conditions.  The character-
istic soil profile will have a dark upper horizon, a more 
or less distinctive B horizon and a C horizon with con-
tact with the underlying rock. Many of the soils will be 
around a metre deep.

These are just some of the main soils in the world but there are many others. Farmers 
have learned to make the most of their local soils, even poor soils, in the drive to pro-
duce food for themselves and for the rest of the world.

Some classification systems have been developed for 
single countries, others for the whole world. They tend 
to use quite complex names and currently are of most 
benefit to specialist soil scientists. There is a need for 
popular classification of soil to be developed as well as 
the more detailed complex one.  

Soils are being used for growing all sorts of crops 
around the world, for example soils of wine regions for 
growing grapes, soils with olive trees, paddy soils for 
rice production. We must not forget that soils also sus-
tain a wonderful range of trees and flowers around the 
world.

It is important to be able to 
identify and name the different 
types of soil (just as we name 
different trees and flowers). For 
this reason there have been sev-
eral attempts made to develop 
soil classifications.  



Topic 8: Soils as a Living Being

Introduction The soil is an ecosystem in which millions, even billions, of 
living creatures live and interact. Rather little is known about this huge popula-
tion because for the most part they are underground and out of sight. The soil 
ecosystem has been declared by some scientists to be the last great biotic frontier 
that we need to discover. One thing we do know is that there can be more organ-
isms in a teaspoonful of good soil than there are people in the entire planet earth  
-that is more than 6 billion. Wow !  There is a very wide range of organisms in 
the soil, ranging from protozoa which require the strongest of microscopes to 
detect them, up to large burrowing animals like badgers and rabbits which can 
readily be seen with the naked eye.

The Larger Fauna (greater than 
2mm in size) The macrofauna include a wide 
size range from badgers, on the one hand, down the tiny 
creatures such as ants.  This group of creatures that de-
pend on the soil include rabbits, badgers and gophers, 
which spend part of their life in the soil, and slugs, 
moles, earthworms, ants, millipedes, which spend most 
of their life in the soil.  The burrowing animals such 
as earthworms, ants, millipedes create their own living 
space by burrowing into the soil.
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These  larger fauna play an important part in creating soil structure and helping with soil 
drainage. Think of the earthworm that burrows through the soil, creating channels, eating 
some soil as it burrows and then defecating  the soil in the form of small granules.



The Microfauna and Microflora 
(less than 0.1mm in size). Now we are 
talking about the really, really tiny creatures that live 
in the soil. These play the final role of converting plant 
debris back into plant nutrients and in making the nutri-
ents and water available to the plant again.  Microfauna 
that are small enough to be in this category include 
nematodes which depend on a thin film of water around 
soil particles for their movement and protozoa which 
are variable in shape and which eat bacteria for much 
of their food.  There are three main microflora in soils: 
bacteria, fungi and viruses. These play a major part in 
breaking down plant debris so that the nutrients in it can 
be reused. There are many different species of each of 
these, for example there can be as many as 20,000 spe-
cies of bacteria in just one gram of soil.
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The Medium Sized Fauna (Meso-
tauna) (0.1 to 2mm) Now we are beginning 
to think about some of the much smaller soil organ-
isms. These include arthropods; collembola; and en-
chytraeids. Please excuse the complicated names but 
this is what they are called.
More than 200,000 arthropods have been recorded in a 
square metre of soil that has been under grassland for 
many years.  Some mesofauna feed on the even smaller 
organisms like bacteria, fungi and algae, others scav-
enge dead organic matter usually after it has been partly 
broken down. They thus contribute to the recycling of 
the nutrients that are in organic matter.

You will need a microscope or strong magnifying glass to see some of these creatures. They 
are below our feet in the soil in huge numbers, working away as we walk over the surface 
of a lawn, field or woodland.

The soil is teeming with these small creatures but thank goodness they are there so that 
they can make the soil water and nutrients available to the growing plants. Say ‘hurrah’ 
for the microflora and microfauna when you re next walking on the soil in your garden.
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Other Important Points It is these living crea-
tures that create the living soil and enable it to do marvel-
lous things like grow crops and beautiful flowers.

Such a wide range of creatures thrive in the soil because 
the soil is a source of such a wide range of foods for them 
and a wide range of habitats that suit their style of liv-
ing.

Earthworms are one of the best known of the larger crea-
tures in soils. They are not pests like some animals, but 
instead do a lot of good things like begin the decomposi-
tion of plant fragments, create a good soil structure and 
their burrows help the soil to drain well. There are several 
thousand species of earthworm worldwide.

There may be billions of bacteria in just a gram of soil. 
They take part in many of the important transforma-
tions in soil including weathering of rocks and miner-
als, breakdown of organic matter and many aspects of 
nutrient cycling.

Fungi in soils come in the form of filaments, spores and 
globules. They are extremely important in the link be-
tween soils and plant production. Many thousands of 
species have been identified and it is thought that there 
are several thousand more awaiting discovery
We live in dangerous times when we are using soil 
more intensively than ever without a full understand-
ing of the soil ecosystem. We need to develop a fuller 
understanding of this biotic community.



Topic 9: Soil, Plants and Food Production

Introduction Virtually all plants need soils in which to grow. Soils do 
three major things which enable a plant to grow. They provide support for the 
plant roots which in turn supports the above ground growth of the plant and 
generally stops the plants from blowing over in the wind. They provide the 
water for plants which enters the plant system through the roots within the soil. 
Finally they supply most of the nutrients needed by plants to grow. 

Soils and the Woodland In the wood-
lands, soil supports several layers of plant li:fe, from the 
tallest trees to the flowers, ferns and mosses that make 
up the undergrowth.  It may come as a surprise to learn 
the root systems for a particular plant below ground can 
cover a larger area than the plant above ground, even 
if the plant is a large tree. The roots of some plants, 
known as taproots, can go deep down into the soil, even 
to many metres, Some other plants keep their roots near 
the surface but have many branches through which they 
prospect the soil. When next you are in a woodland see 
if you can find some of the roots of plants, or see the 
roots of trees that may have fallen over.
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Just imagine a large oak tree, for example, that has grown to 
over 15 metres height and has a very large trunk. The soil has 
provided the nutrients and water to enable it to reach this size 
and holds onto the roots to stop the tree blowing over. What a 
very important part the soil plays in supporting and maintain-
ing our wide range of plants and ultimately our food supply.



Soils and the Farm Like the gardener, the farmer 
has to look after the farm soils very carefully and ensure 
that they are well supplied with water and nutrients for the 
crops to grow year after year.Soils contain some eighteen 
essential nutrients that will be needed by the crops that are 
being grown. Farmers use fertilisers and farmyard manure 
to maintain the right levels of nutrients in the soil. To ensure 
good yields of crops there needs to be enough water in the 
soil. In countries where there is plenty of rainfall this is not 
a problem but in drier climates it is necessary to top up the 
soil water by irrigation.

Topic 9: Soil, Plants and Food Production

Soils and the Garden Growing vegetables 
and flowers year after year in the garden depends on the 
soil being maintained in good condition. Good garden-
ers look after their soil and ensure that there are enough 
nutrients and water in it and that it has a good structure to 
allow plant roots to move through it. Because vegetables 
are grown year after year in the same soil, it is necessary 
to add fertiliser to make sure the soil has enough nutrients 
to allow good quality vegetables to be grown. 

When next you have a farm visit be sure to ask the farmer to tell you about the farm 
soils and what they can grow.

Why not ask your parents, or someone who likes gardening, to take you to look at garden 
soils and let them tell you about the wonderful things soils can do.
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of many nutrients which are cycled time and time again 
to maintain the fertility of the soil. Other nutrients are 
inherited from the rocks and sediments on which the 
soil forms. These are then prospected for by the deeper 
roots of the plants. Some nutrients, termed macronutri-
ents, are needed in very large quantities while others, 
the micronutrients, are need in much smaller quantities. 
All are important in creating a fertile soil. It is part of 
the magic of soils that even in natural and semi-natural 
situations, e.g. woodland, soils can continue to support 
plant life year after year. 

Soils are cultivated worldwide to produce food for the 
fast growing world population. There is an important 
responsibility to look after our soils so that they can 
continue to do this for future generations.

Plants Under the Microscope The 
rooting structure of plants is extremely important in en-
suring the health of plants. In some soils the total length 
of roots below a plant can run to several kilometres as 
they prospect the soil for water and nutrients. Most 
plants have not only their roots but the roots themselves 
have many root hairs. It is the important responsibility 
of these root hairs to prospect for food and water for the 
plant. Mycorrhiza is an important fungus that occurs in 
soils. It plays an important part in the transfer of nutri-
ents from the soil to the plant via the roots. 

Wherever possible have a look at soil under the microscope or with a magnifying glass and 
examine plant roots.

Most plant roots occur in the up-
per half metre of the soil. This is 
where most of the nutrients are 
held. The organic matter, which 
comes from the decay of plant ma-
terial and soil organisms in the top 
layer of the soil,  is  the source
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Introduction Although you may think there are just one or two types of 
soil in Britain you would be wrong. Britain has over 700 different types of soil 
which is a lot considering its small size compared to many countries. The rea-
son for this is that it has a wide range of rock types and quite a varied climate. 
There are examples of rocks in Britain from all the geological periods going 
back two billion years. As we have seen conditions in which the rocks formed 
throughout time varied greatly, from hot sub-tropical through to the frozen bar-
ren wastes of the Ice Age, and this variety of rocks and sediments has become 
the parent material of the soils of Britain. The annual rainfall, a major factor 
in soil formation, varies from as little as 250 mm in southeast England to over 2000 mm in northwest Britain 
and the mountains of Wales. This diversity of rocks and climate is the main reason why there are over 700 dif-
ferent types of soils here. Other factors such as vegetation, landscape, time and the influence of man have also 
influenced soil formation. 

Soil Classification
(i) Just as we have classified plants and animals and given them names, so we have classified soils. The 
classification of soils is much more recent and the names given to soils are not as well known. 
(ii) There are several levels to the classification of British soils. There are just 10 major groups of soils in 
Britain but at the most detailed level which is used when making detailed maps of soils throughout the country 
there are over 700 types of soil.
(iii) Here, we shall just introduce you to some of the10 main types of soil. This will give you some idea of 
the difference between the soils of Britain

Brown Earths
(i) The brown earth is one of the most widespread 
soils in Britain and is the ‘type’ soil for the temperate 
world climatic zone in which Britain lies.
(ii) The soils are characterised by a dark brown sur-
face layer called the A horizon which contains most of 
the organic matter. Below this is a brown layer called the 
B horizon, and further down is the parent material which 
may be rock or sediment. 
(iii) The brown soils are generally quite deep, well 
drained, fertile soils, good for farming, and most of Brit-
ish agricultural production depends on these soils. 

Topic 12: Soils of England and Wales
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Gley Soils
(i) These are the most widespread soils in Britain. A typical feature of the soils is the mottled appearance of 
their B horizon. This is due to the fact that the soils are periodically waterlogged and suffer from lack of oxygen, 
which changes the form of iron in some parts of soil. Hence the mottled appearance.
(ii) There are two main types of gley soils:  the surface water gley in which, because of their mainly clayey 
texture and limited large pores, rain and snow melt are held up in the upper layers of the soil causing waterlog-
ging.
(iii) The other main type of gley soil is the ground water gley.  These are poorly drained soils like the sur-
face water gley soils above but differ from them in that the wetness is due to a high water table, which rises to 
near the soil surface in the winter time. This cause waterlogging and a lack of aeration. These soils occur on the 
floodplains of rivers.

(Like the brown earths the podzols occur in a zone across North America and Europe. 
They are more acid and impoverished than most brown soils and low in nutrients. 
When next you are in a coniferous forest or on a heathland, look to see if you can find 
these soils).

A gley soil is one that is periodically waterlogged during the year, mainly in winter 
and spring when there is the wettest weather, and this sets up chemical processes 
which give the soils a mottled appearance. Both types of soil can be productive agri-
cultural soils but they need to be drained artificially to remove surplus water.

Podzols
(i) The word is of Russian origin and is used to de-
scribe the whitish upper layer in the soils from which soil 
constituents have been leached and redeposited further 
down in the soil. This soil type is typical of those formed 
in the colder, northerly regions that stretch from northern 
Britain across Scandinavia to Russia.
(ii) The soils are among the most acid soils in Britain. 
They are strongly leached soils and devoid of many nu-
trients particularly in the upper layers of the soil. Their B 
horizons have layers of humus, iron and sometimes alu-
minium washed down from the upper parts of the soils.
(iii) In Britain there are two main types: (a) the hu-
mus-iron podzol typical of the more lowland heaths and 
coniferous forests and (b) the peaty gleyed podzol with 
a thick topsoil of peat, which is typical of many upland 
areas of Britain.
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Organic Soils
(i) These are unique soils in that most of the soil profile is composed of organic matter rather that mineral 
matter and have been formed of the breakdown of plants rather than rocks.
(ii) There are two main types in Britain which are put to very different uses. The lowland Fen soils are ex-
tremely fertile and are much sought after for agricultural and horticultural purposes.
(iii) The other main type is the upland organic soils which have formed as a result of waterlogging under the 
high rainfall climate. They are generally acid soils and this combined with the wet upland climates means that 
they are not used for growing crops. Heather, sedges and mosses are the main vegetation.

Other Soils of Britain
(i) There are several other main soil types in Britain. These include the salt marsh soils and the dune soils 
that are formed around our coastal edge. These tend to be immature soils because they are changing regularly 
as the tide comes in or the wind blows the sands from around the sand dunes.
(ii) Shallow soils are a feature of steep slopes that we find on our hill and valley sides. It this position there 
is constant, usually gradual, movement of materials downslope so the soils are usually shallow, with just topsoil 
lying on rock. The two main examples are the rendzina on chalk or limestone and the ranker on more acid rocks 
like those in Wales and Scotland.
(iii) The remaining two soils we need to know about in this summary of the soils of Britain are the pelosol 
and manmade soils. Pelosols are heavy clay soil formed on clay sediments which allow rather better drainage 
than that in gley soils. Humans have had a strong influence on some soils through their industrial and agricul-
tural uses and in a few instances have strongly modified the original natural soils as to require to be classified 
separately.

(When next you go to the seaside look out for dune soils and even salt marsh soils. 
Be careful with the latter though because the tide comes rapidly in.)

When next you are walking in the uplands, like 
those in Wales and Scotland, you should have no 
difficulty in finding the peaty soils.
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Brown earths are 
quite deep, fertile soils.
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These soils occur 

in low lying 

positions such as 

river floodplains.
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There are a whole 

variety of manmade 

soils because industry 

and mining have mixed 

up soils and created 
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They differ from the more natural soils by lacking clearly defined, naturally formed, horizons.
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Whereas most 

of our soils are 

mineral soils, organic 

soils are dominantly 

of organic matter.
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These are 

clayey soils that 

are better drained 
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They are good fertile soils 
and many are used for agriculture.
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Podsols (or 

podzols) are 

among our most 
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Thename podzol is 
from Russian and 

refers to a bleached 
whitish layer in the 

upper parts of these soils.
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These are 
the acidic 

equivalent of 
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They form on  acid rocks mainly in the 
uplands.
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These are 

shallow soils on 

chalk or 

limestone.
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They develop on 
steep slopes and are 

immature soils because 
erosion of materials 

downhill means they are always underdeveloped.
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These are 

coastal soils that 

are subject to 

inundation by 

seawater daily or at 

seasonal high 

tide.
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Because they are regularly covered by seawater they are wet soils and experience the same gley processes as in true gley soils.
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They vary 

greatly in texture, 

from sandy to 

clayey, depending 

on what the sea 

deposits.
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The term gley 

is used for soils 

that are temporarily 

waterlogged

during the year.
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The term ‘surface water 

gley’ is used to describe 

soils that have impeded 

drainage in the upper 

horizons so that winter rain 

has difficulty draining 
away.
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For every type of organism present, 
there will be many different species. 

The variety and numbers of 
creatures that live in the soil is mind-

boggling!

For example, in a 1 m by 1 m 
piece of garden soil you might find…

•100 species of worms (earthworms, 
nematodes, enchytraeids)

•100 species of mites and collembola

•hundreds, even thousands, of 
species of bacteria and fungi)

Soil biodiversity is amazing! 

Did you know…?
For example, you can find all these 
different species of collembola…

All animals that live in the soil 
have a job to do…

1. Building soil structure

2. Nutrient cycling

3. Protecting plants against 
diseases and pests

®



EarthwormsEarthworms

An earthworms mouth is 
at the pointed end. 
Earthworms do not 

actually have any eyes, 
but can sense changes 
in light with their body

Earthworms create tunnels 
by burrowing.  These 

tunnels help improve soil 
structure which in turn helps 

plant growth by aerating 
the soil, and drainage of 

water 

•Earthworms range in size from 
several millimetres up to almost a 
metre in length!

•There are 28 species of 
earthworm in the UK

Worms fertilize the soil with their castings (poo), which contain 
the recycled nutrients from the food they eat 

Did you 
know…?

Earthworms are very helpful creatures to have in the soil! 

Earthworms eat plant remains and ingest soil 
organic matter in various stages of decomposition 

together with microorganisms associated 
with this material

®



FoundationsFoundations
So how does soil keep them 
upright?

•Soil provides an anchorage
for trees and other plants 
that grow above ground.  

•Roots grow down and 
through soil throughout the 
life of a plant – they are the 
plant’s foundation!

•Without the possibility of a 
root network a plant 
couldn’t grow tall and strong

Why don’t trees fall over?

They stand so tall, they 
sway in high wind.  So 
why don’t they blow 
over…?! 

Soil allows roots to grow through it
As plants grow up and out, the roots grow down and 
through. Different plants have different root systems 
– including “tap”, “heart” and “flat” roots.

Soil surrounds roots and 
prevents them being pulled 
out of the ground.
One of the major roles of 
plant roots is to anchor the 
plant firmly in the soil, and 
prevent it being blown over. 

Careful!!
This doesn’t always happen. Some bigger 
trees can be unstable in bad weather.

Just like you can’t build 
a house without 
foundations, a 
plant cannot stay 
upright without similar 
support.

It’s all in the soil!!

®



Hungry PlantsHungry Plants

Plants need nutrients just like humans 
do, the sun is not enough by itself. 
These nutrients are taken in from the 
soil by the roots of growing plants and 
carried through the roots into the 
growing plant above ground. 

Where do plants go 
when they’re hungry?

Nowhere.  They can’t 
move so the food 
comes to them…

It’s all in the soil!!

What do plants like to eat?

There are 18 nutrients in soil that are 
important to plants.  Like us, plants 
need a balanced diet and without 
all the nutrients they can’t grow 
properly and may die.

Some lack macro-nutrients
(including nitrogen, calcium, 
magnesium and potassium).

Some lack micro-nutrients (including 
iron, zinc, copper, and boron).

Where does plant food come from?

•Rock breakdown
•Rotting of organic matter (plants and 
animal bits)

In nature, nutrients are constantly 
recycling between soils and plants. 
Dead plants fall to the ground and are 
broken down to release nutrients, 
which then take part in the next cycle 
of growth. 

In agriculture, when the crop is 
harvested, most of the nutrients in the 
plants are also removed from the 
field and important recycling of 
nutrients is not possible. The farmer 
must therefore add extra nutrients to 
the soil.

It’s the “circle of life”!

®



Soils that breatheSoils that breathe

The presence of carbon dioxide 
and water vapour can be 
demonstrated using the following 
3 experiments…

Lime water  
Carbon dioxide liberated by the soil 
organisms when mixed with lime 
water forms a cloudy precipitate 
known as calcium carbonate 

Water vapour 
liberated by the 
soil organisms 
when in contact 
with Copper (II) 
sulphate changes 
the colour from 
white to blue

Cobalt (II) chloride hydrate
Water vapour liberated by the soil 
organisms when in contact with 
Cobalt (II) chloride changes the 
colour from  blue to pink

O2 CO2

Copper (II) sulphate hydrate

…just like us!

Organisms that live in soil breathe in 
oxygen and breathe out carbon 
dioxide and water vapour…

Soil plays a critical role 
in the carbon cycle…

http://www.realtrees4kids.org/sixeight/cycles.htm

®

World soils contain twice as 
much carbon than there is 
in the whole of the 
atmosphere and more than 
twice that in all the living 
vegetation in the world! 

Did you know…?

http://www.enviroliteracy.org/article.php/478.html
http://en.wikipedia.org/wiki/Image:Cobalt%28II%29_chloride.jpg
http://en.wikipedia.org/wiki/Image:Cobalt%28II%29_chloride_hexahydrate.jpg


What is soil made of?  

Soil is not just mud! 

Water: clings to soil particles 

and is taken up by plant roots 

Sandy soils: These are light, generally free-draining soils 

but lose nutrients rapidly 

Clayey soils: These are heavy, difficult-to-work 

soils when wet. They hold on to both water and 

nutrients much more than sandy soils do 

All mineral soils contain sand, silt and clay particles, but in varying proportions 

proportions. A standard texture triangle is used to decide the soil type based 

on the proportions of the three sizes of these mineral constituents 

And there’s more…! 

Silty soils:These tend to hold less water and 

nutrients than clay soils but more than sandy 

soils do 

Organic matter: 

releases nutrients 

slowly as it rots and 

improves water 

holding capacity 

Air: fills gaps in soil and 

allows the plant roots 

and animals to 

‘breathe’ 

Animals: including insects, 

bacteria and earthworms – 

these help to break down 

dead materials 

Soil means different things to different 

people, but we all need to look after it! 

® 



Soil pHSoil pH

↔
above pH 

8.3
below pH 

4.5

Litmus (pH indicator)

4.5 8.3

Sources : Soil-Net.com/Wikipedia

How is pH measured? 

• pH can be determined using 
a litmus paper

•Litmus is a  water-soluble dye 
extracted from certain lichens

The Hydrangea macrophylla works just like 
litmus paper as the soil pH determines the 
colour of the flowers. In acidic soils the 
flowers are blue…

but in alkaline soils, the flowers are pink!

Did you know…?

Substance pH

Hydrochloric Acid, 1M 0.1

Battery acid 0.5

Gastric acid 1.5 – 2.0

Lemon juice 2.4

Cola 2.5

Vinegar 2.9

Orange or apple juice 3.5

Beer 4.5

Acid Rain <5.0

Coffee 5.0

Tea 5.5

Milk 6.5

Pure Water 7.0

Healthy human saliva 6.5 – 7.4

Blood 7.34 – 7.45

Sea water 8.0

Hand soap 9.0 – 10.0

Household ammonia 11.5

Bleach 12.5

Household lye 13.5

Caustic Soda 13.9

What is pH ? 

• pH is a measure of the acidity or basicity of a solution

• pH depends on the activity of hydrogen ions 

•The pH of soils is usually between 3.5 and 8.5

®



Thirsty PlantsThirsty Plants

Water gets into soil from rain or snow.  Plants 
produce roots that grow through soil as wide 
as possible so they can reach 
water even in dry 
weather.

How do the plants 
get the water?

Plant roots mainly 
take water in 
near the tips 
where there are 
lots of root hairs.

Where do plants go when they’re thirsty?

Nowhere actually. They can’t move so they 
need to be able to reach water from where 
they are.

It’s all in the soil!!

Soil can hold water like a 
sponge!

Water is held in soil in pores, 
with organic matter and 
around soil grains.

Different types of soil hold 
different amounts of water. 
Some hold too much, some 
hold too little, and some 
are just right (these are 
prized for gardening and 
food production)!

Too much water...

…requires drainage

Too little water…

…requires irrigation

Getting the balance 
right

®
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