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1. Soil began as solid rock. How did it develop into 
an ecosystem to sustain plant and animal life?

2. Explain the major causes of land erosion.

3. What animals contribute to the formation of 
topsoil? How?

4.  Topsoils, rich in humus, are 
necessary in agriculture. Write to explain in
what ways topsoil can be enriched to obtain 
better crops.

5.  Compare and Contrast Make a chart to 
compare and contrast organic farming and 
non-organic farming.

What did you learn?Extended Vocabulary

accelerated erosion
alkaline
carbonic acid
chemical weathering
geological erosion
landforms
organic farming
root nodules

Vocabulary

crystal
humus
igneous rock
metamorphic rock
organic matter
rock
sediment
sedimentary rock
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Our Earth’s basic land components are rocks, minerals, and 
soil. Each has its own unique chemical structure. A rock is a 
natural, solid material made of  many minerals. Types of  rocks are 
constantly changing in a process called the rock cycle. Deep within 
Earth, newly formed rocks are exposed to heat and pressure. 
Minerals are naturally occurring solid materials with a defi nite 
chemical structure. At Earth’s surface, physical and chemical factors 
change rocks and minerals into soil. This process takes years.

There are more than 4,000 kinds of  minerals on Earth. Each 
mineral is made up of  particles that are arranged in a particular way. 
The distinctive properties of  each mineral come from the way it is 
formed. Minerals are made up of  crystals. The particles in a crystal 
are arranged in a repeating pattern. This pattern determines the 
shape of  the crystals. 

Most minerals are found in combinations. When more than 
two minerals combine into a solid material, a rock is formed. There 
are three forms of  rocks: sedimentary, igneous, and metamorphic.

What You Already Know

Sedimentary rocks, such as limestone, 
form in layers. These layers often contain 
sea animal shells and minerals from 
seawater. Igneous rocks are the result of  
volcanic eruptions. Most igneous rocks 
are found below Earth’s surface and 
underwater. Metamorphic rocks are the 
result of  physical and chemical changes in 
sedimentary and igneous rocks over time. Under high temperatures 
and constant pressure, limestone can change into marble, and 
sandstone can become quartzite. In this way, rocks can be cycled 
in nature.

Some processes in the rock cycle happen quickly, while others 
may take millions of  years. Each rock can tell a story about what 
happened on Earth at a particular period of  time, a year ago or 
millions of  years ago! By studying fossils of  animals, plants, and 
other living organisms, scientists can determine their age, how long 
ago they lived, their eating habits, and many other characteristics.

Rocks are also part of  the formation of  soil. The process in 
which rocks break into smaller and smaller pieces is called 
weathering. Weathering helps the formation of  soil. Soil is 
composed of  organic and inorganic particles. The tiny particles 
of  rock mix with water and air, then blend with the organic 
decomposed material of  living things to make soil. 

Soil is one major reason we are able to exist on Earth today. 
We need it to grow the crops that we use to meet many of  our 
needs. One of  the biggest threats to our continued survival on 
Earth is soil erosion. In this book, you will learn about soil and the 
efforts to control erosion, such as farming organically and further 
research on soil conservation.

planting a tree to 
prevent erosion

Years of erosion have 
exposed the many layers 
of this rock formation.

2 3





4 5

Earth’s Soil
Soil takes many years to form. 

Soil begins as solid rock. It is worn by 
years of  rain, wind, and ice, and 
broken down into smaller and smaller 
pieces. Eventually it becomes a mix of  
sand, silt, clay, and organic materials. 
In time, plants grow in it. With plant 
and fl ower growth, other life forms 
emerge. 

There is a vast ecosystem hidden 
within soil. Every form of  plant and 
animal life on Earth depends on this 
ecosystem. The living parts of  soil are very important. In the 
world of  soil, fungi immobilize and eat tiny worms, and bacteria 
feed on toxic chemicals. 

The living organisms within the soil eventually die, and 
the decaying process begins. The remains of  dead organisms are 
known as organic matter. One type of  organic matter is humus. 
Humus is what gives soil its richness and dark color. Humus is 
very important in soil because it contains many nutrients, 
which living organisms use to grow. 

People, as well as plants and animals, need soil to live. 
Without soil, we could not farm. Without farming, we would 
have no crops. And without food from the crops, we would 
not survive. 

Spring is the beginning of  the growing season for many 
farmers. For many years farmers have used plows and disks 
to break up soil and prepare crop fi elds for planting. The 
mechanical processing of  soil is called tilling. Soil is tilled to 
change its structure and to remove weeds and unwanted crop 
residues. The main goal is to prepare the soil for planting. 

After preparing the soil, farmers plant seeds and use a 
tractor to apply fertilizer. Fertilizer enriches the soil and feeds 
the plants, helping them to grow stronger and faster. 

Modern farming tools, better growing techniques, and 
more effi cient harvesting and crop processing techniques are 
very important for today’s farmers. But everything starts 
with good soil. 

Soil sustains plant and animal 
life, both above and below 
the surface.

Some of the small organisms that 
live in the soil help soil formation 
by breaking down organic matter.

Farmers prepare the soil before planting crops.
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How Soil Forms
Soil is formed when rock breaks into tiny pieces near 

Earth’s surface. Organic matter decays and mixes with 
inorganic material (rock particles, minerals, and water). The 
compost in a garden is made by the same process—it is a 
mixture of  decayed organic materials. Over time, minerals 
are often released from the rocks, causing them to erode. 
This chemical weathering process continually rearranges 
and builds landforms on Earth’s surface. It is constantly 
transforming rocks into soil.

Just as rocks are weathered either chemically or physically, 
soil is threatened by erosion. Erosion is the process of  gradually 
wearing away soil by glaciers, water, waves, or wind. Erosion can 
be divided into two general categories: geological and accelerated. 
Although we currently don’t know exactly how much land erosion 
there has been on Earth, we do know some of  its causes. Wind 
and water are the major causes of  land erosion. At the same time, 
we know that trees help prevent the erosion of  soil. 

Soil erosion wears away our land. The less land there is, the 
less living space. Currently, about 75 percent of  Earth’s surface is 
covered by water. That means that only about 25 percent of  Earth, 
including mountain areas, is above water. To preserve that land, 
soil conservation and other methods of  slowing land deterioration 
have become important practices. 

Erosion in Brazil is due to massive deforestation, which is said to be 
one of the major man-made causes of land erosion in that country. 

Water from oceans and rivers weathers rocks.

Rain is one of  the main causes of  chemical weathering. 
This type of  weathering occurs when rainwater mixes with 
carbon dioxide to form carbonic acid. When carbonic acid 
comes into contact with certain minerals, they dissolve. 

Another form of  weathering is physical weathering. 
Causes of  physical weathering include pressure on the 
Earth’s crust and ice-wedging. 

Compost is a mixture of decaying 
leaves, grass, and manure, which 
later becomes humus.
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Soil Layers
A thin coat of  soil covers most 

of  Earth’s dry surface. In some places 
the soil is only a few inches deep. In 
other places it may be several hundred 
feet deep. Although the word dirt has 
often been used to refer to the land 
beneath our feet, the proper word is soil.

Although soil may appear to be just 
soil, thick or thin, you should also 
realize that there are several layers of  
soil. These layers are topsoil, subsoil, the 
lowest layer of  soil, and bedrock.

Each soil layer has a different color 
and composition. The topsoil is the soil 
at the surface, and it contains small 
rocks, humus, living things, and inorganic matter. It is 
darker in color because it is rich in humus. It is lighter in 
weight, so it can trap air and water. A rich topsoil produces 
good crops. Water that penetrates this layer carries minerals 
down to the second layer. 

The subsoil is the layer under the topsoil. It is lighter 
in color and more dense. It is lighter because it contains less 
organic material. The minerals that are carried from the 
topsoil are stored here. 

The lowest layer of  soil, called the “parent” layer, is 
made up of  rocks, gravel, sand, and clay. There is very little 
organic material in this layer.

The bedrock layer is the base layer. It is solid rock. 
The construction of  buildings starts at this level, so that 
they have a solid foundation. 

Soil Layers

humus

water

rocks 
and 
sand

Soil covers most of 
the land on Earth 
and is made of water, 
organic matter called 
humus, and minerals.

Topsoil
Topsoil is the top layer of 
soil that is typically found 
where vegetation exists. 
Topsoil contains humus, 
which is the result of the 
decaying process in plants 
and animals.

Subsoil
Subsoil is the second soil 
layer, which is lighter in 
color than topsoil because 
it has less humus. It also 
contains fewer spaces in 
which to trap air and water.

Lowest Layer
The lowest layer of soil is also 
called the “parent” layer. It is 
made of rocks, gravel, sand, 
and clay. There is no humus 
in this layer.

Bedrock
Bedrock is the fourth layer of 
soil, beneath the parent layer. 
It is solid rock.
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Types of Soil
Soil pH is the measure of  how acidic or basic soil is, 

and it is measured using a pH scale. The pH scale ranks 
substances on a scale of  0 to 14. Acidic substances have 
a pH between 0 and 7, and alkaline (basic) substances 
have a pH between 7 and 14. Seawater, for example, is 
alkaline and falls in the 7–14 pH range. Pure water is 
neutral and is a 7 on the pH scale. 

The pH of  soil is very important because it helps 
measure the amount of  nutrients, such as nitrogen, 
potassium, and phosphorus, in the soil. Plants need 
these nutrients in specifi c amounts in order to grow, 
thrive, and fi ght off  diseases. When the pH of  soil is 
balanced at a certain level, plants will have the nitrogen 
and phosphorus they need. 

Certain bacteria help maintain the nitrogen level in 
plants by converting atmospheric nitrogen into a form 
of  nitrogen that plants can use. These bacteria live in 

root nodules of  legumes and function best when 
the plant they live in is growing in soil of  

an acceptable pH range. Root nodules 
rich in nitrogen grow on a plant 

root system due to the 
presence of  bacteria.

chalk soil

Just as there are different layers of  soil, there are different 
soil types. There are fi ne soil types and coarse soil types. Fine 
soil types are the result of  greater proportions of  clay and silt 
in the soil. Coarse, sandy soil types are composed mostly of  
minerals and are considered the skeleton of  the soil. The 
higher the amount of  coarse soil, the more permeable a soil is 
because of  the soil’s larger air spaces. Scientists describe soil 
types by how much sand, silt, and clay are present. 

loam soil 

peat soil      silt soil

Loam soil is grainy 
and is a heavy 
mixture of sand, 
silt, and clay. 

Peat soil feels 
spongy in texture 
and is dark brown 
or black in color. 

Sandy soil feels 
rough when you rub 
it. This is because it 
has sharp edges. 
Sand doesn’t hold 
many nutrients. 
Sandy soil is the coarsest 
of all soil types. 

Chalk soil is chalky 
and is very fi ne. 
When wet, this 
soil is sticky. 

Silt soil feels 
powdery. When 
it is wet, it feels 
smooth but not 
sticky. Silt pore 
sizes are between 
those of sand 
and clay. 

Clay soil is smooth 
when dry and sticky 
when wet. Soils 
high in clay content 
are heavy or coarse. 
Clay can hold a lot 
of nutrients, but it doesn’t let 
much air and water through. 

neutral

alkaline

acidic

The pH of soil tells 
how acidic or basic the 
soil is. This will help to 
measure the kind of 
nutrients in the soil.

Hydrangea fl owers are pink 
when the plant grows in 
alkaline soil and blue or mauve 
when it grows in acidic soil.

sandy soil clay soil
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Farming and Soil
For farmland you need more than an abundance of  soil and 

water. In order to produce crops, the soil may need fertilizing, 
because when a plant is harvested, its nutrients do not return to 
the soil. To replace the lost nutrients, farmers put fertilizers into 
the soil. To prevent certain nutrients from being depleted, some 
farmers also plant a different crop in each fi eld every year. 

Organic farming—that is, farming with natural fertilizers 
(animal manure and compost) that do not contain large 
amounts of  man-made chemicals—is growing in popularity. 
Today, the largest number of  organic farms in the United States 
are located in North Carolina. However, many organic farms are 
in Europe.

The reason for the growing popularity of  organic farms is 
that the overuse of  chemical fertilizers has been proven harmful 
to people, plants, and animals. Chemical fertilizers can poison 
the soil, and that poison can accumulate and, in time, seep into 
rivers and lakes. 

Organic farming methods, more than any other method of  
cultivation, preserve and enhance soil fertility and limit the 
amount of  chemical-based substances in our diet. 

The main feature of  a desert is its lack of  precipitation. 
Most deserts are hot and dry, but some deserts are cold and dry. 
The sparse plant life in a desert indicates that the soil does not 
contain large amounts of  humus. The plants that live successfully 
in a desert are plants that do not rely heavily on the nutrients 
found in topsoil. These plants, such as the cactus, are adapted to 
live on very little water and are able to conserve their nutrients 
and water to prepare for droughts. The soil in deserts is 
composed mostly of  sand. If  you 
look closely at desert soil, you will 
see small pieces of  broken rock. 
Sometimes walking on desert sand 
can feel like walking on solid rock!

On the other hand, where 
there’s an abundance of  plant life, 
the topsoil is rich in minerals. 
Often this indicates the presence 
of  a natural water source nearby.

Plant life is sparse in the desert.

Where there is rich soil, plant life 
is abundant.

an organic farm in Germany
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Animals and Soil
Animals that live underground contribute to the recycling 

and conservation of  soil. Earthworms, for example, make soil 
conditions more favorable for plant growth. How do they do 
that? Earthworms eat old, rotten leaves and substances that they 
fi nd underground. After they eat, they release the vitamins and 
minerals that are inside these plants into the soil. This makes the 
soil healthier and allows the growth of  new plants. Also, when 
earthworms dig their underground tunnels, they mix the layers 
of  soil together and let fresh air and water into the soil. 

Some rabbits also live underground. The movements of  
these rabbits provide benefi ts similar to that provided 

by earthworms’ tunnels.

A mole is a mammal that lives most of  its life 
underground. It is usually about fi ve to six inches long and 
has strong front legs and long claws that it uses to dig tunnels. 
Moles usually dig their tunnels to a nest about ten feet below 
the surface and line it with leaves. Moles also dig shallower 
tunnels in order to fi nd insects and worms. Moles contribute 
to the recycling process because they eat worms. In a single 
day a mole can eat about half  its weight in worms and insects. 
If  creatures like the mole did not live underground, we would 
have too many worms. If  worms did not live underground, 
moles and other burrowing mammals would go hungry. 

These holes are rabbit burrows. Worms and other small animals eat dead leaves on the ground.

Moles have strong, spadelike claws 
that help them move through soil. 
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Glossary
accelerated erosion   the process of  soil weathering at a greater 

rate than normal

alkaline   with a pH greater than 7

carbonic acid   an acid formed by carbon dioxide and 
water

chemical weathering   the process in which rocks and minerals 
undergo chemical changes

geological erosion   natural erosion

landforms    all the physical, recognizable, naturally 
formed features found in land

organic farming    farming without synthetic fertilizers

root nodules    abnormal root growth on a plant root 
system caused by bacteria
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1. Soil began as solid rock. How did it develop into 
an ecosystem to sustain plant and animal life?

2. Explain the major causes of land erosion.

3. What animals contribute to the formation of 
topsoil? How?

4.  Topsoils, rich in humus, are 
necessary in agriculture. Write to explain in
what ways topsoil can be enriched to obtain 
better crops.

5.  Compare and Contrast Make a chart to 
compare and contrast organic farming and 
non-organic farming.

What did you learn?Extended Vocabulary

accelerated erosion
alkaline
carbonic acid
chemical weathering
geological erosion
landforms
organic farming
root nodules

Vocabulary

crystal
humus
igneous rock
metamorphic rock
organic matter
rock
sediment
sedimentary rock
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