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Clay Joe, that’s me!



Hello, I’m Clay Joe� I’m a piece of soil, and my 
house is down here, where almost nobody notices!
Do not think that because I live down below I am 
less important� Life here is very busy� Many 
things happen all the time that no one sees�

Do you want to know a little bit more about me?
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But after all, do you know 
who I am? Do you know what 
soil is? Soil is also known 
to many people as land, and 
is very important for the life 
of man, animals and plants�
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The soil forms from bits of rock that come off of it when it 
rains, winds, or gets very cold and hot� As the soil forms, the 
rock decreases in size as several pieces of it come loose from 
it�
We call this process weathering� So these loose bits of rock, 
also called minerals, come together and form the soil�

Just like you, I also have a mother� Have you heard 
of her? She is the stone, we call her Bedrock�
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Don’t think it happens 
fast, it doesn’t!

I, for one, am a young 
soil!

The older soil 
is the one that 
suffered the 
most weathering 
during its lifetime�
But also, it may 
lose its vitality 
through some 
human actions 
that I will tell you  
later�
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The soil is formed of pieces of many sizes� Gravel is the largest 
of them and looks like little bits of rock� It could be the pebbles 
we found out there in the streets�
The sand is a bit smaller, but you can still see the bits that make 
it up� We see the sand, for example, in the playgrounds where you 
play from time to time�
Silt is what we call bits even smaller than sand� It looks a lot 
like talcum powder because we can catch it, but it’s hard to see 
its grains� And clay is the name given to bits that are even smaller 
than silt�
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Understand how much movement is down here? Do not forget that everyone 
helps in soil formation! Insects, worms, plants and even you humans�

Remember I said life down here 
is pretty hectic? Yeah, the soil 
is also made up of parts other 
than the bits of rock I said� 
In the soil there is also air, 
water and organic matter� So 
much is happening down here ���
Organic matter is the remnant 
of vegetables and animals 
that have died and crumbled 
and also those that are still 
alive, which help form the soil�

Understand how much movement is down here? 
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The air inside the soil is 
between the pieces that form 
it� Through these holes pass 
water, animals such as worms, 
the roots of plants, and 
nutrients that make up the 
soil� There are also things 
that get into the soil and 
harm it, such as pesticides�

See with a 
magnifying glass 
the air holes in 

the soil�
12



Did you notice that the soil has an organization? It can 
have several layers that form above each other from 
the parent rock� These layers are called horizons�

Just like you, the younger soils have not yet grown all 
they could� Over time, won’t you get older? The soil too!

Now do you want to know the horizons of the soil?
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O - The first horizon that is at the top of the image is the 
organic horizon called “O”� It is formed mainly of the leaves 
that have fallen from the plants, and the remains of animals�

A - The horizon below the “O” is called the “A” horizon� In it we can find 
the organic matter that has already mixed a lot with sand, silt and clay�

B - The next layer is called “B”� It received materials from the 
top layers that were carried by water that flowed through 
the holes in the soil� This is the most developed layer of all�

C - The last layer is “C”, which is closest to the 
rock� As it is down there, it hasn’t changed much yet�

R - Finally “R” is the name given to the horizon where the whole rock is unchanged�
14



Soil Everywhere



Have you ever wondered 

how important soil is for 

maintaining people’s lives?

Can you imagine what 

your life would be like if 

there were no soil?
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Now think for a moment: 
- Do you know where the 
foods you eat every day 
come from?

Before arriving 
at your home 
your food went 
through several 
other places� For 
example, someone 
bought them at the 
market for you�

And before reaching 
the markets to 
be sold, the food 
had to be planted�

Food is planted in 
the soil, and it is the 
soil that provides 
the nutrients needed 
for plants to grow 
strong and produce 

food�

FRUIT STAND
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The soil also provides food for 
the animals�
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And trees that also grow 
in the ground provide wood 
that is used to do many 
things, such as:

Firewood for cooking

Making paper

Building furniture
19



The soil provides 
nutrients for 
plants to grow�

The cow eats 
the grass and 
so also eats 
the nutrients�

When you drink milk in 
your home, you also 
eat the nutrients that 
the soil provided to the 
grass, which the grass 
provided to the cow, and 
the cow provided the 
milk, which also provided 
those nutrients to you�

MILK
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So it is with the chicken egg:

Corn is planted in the soil and grows because 
of the nutrients the soil provides�

The chicken eats 
the corn that has 

been planted�

The chicken eats the 
corn that has been 
planted�
And lay the eggs with 
the nutrients that 
came from the soil  
through  the corn�
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Care and conservation



Now that you know a little more about the soil 
and its importance in maintaining life, I’ll show 
you what happens if we forget to take care of 
the soil and use it without limits and without 
care�
In cities, the soil is usually covered with asphalt, 
cement and sidewalks� This makes the soils to be 
under a cover� When it rains this cover does not 
let water enter and be absorbed by the soil�

23



When the soil can no longer absorb water, we say that it is 
waterproof� If water cannot get into the soil, it flows down 
to the lower areas of the city, where the rivers usually 
lie� Often the river receives so much water that it fills 
and overflows water through the city, causing flooding�

It is important to think that 
the more green areas in cities, 
such as squares and parks, the 
less waterproof the soil will 
become� Not throwing rubbish 
into rivers and streets prevents 
manholes clogging and rivers 
from filling up too quickly�
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Soil also suffers from pollution, and 

people forget that contaminating the 

soil can contaminate their own lives�

In the countryside, often the soil is 

contaminated by pesticides that are 

applied to plants so that they are not 

eaten by insects and other animals� 

They are very strong chemical that 

not only contaminates the soil but 

also contaminates the foods that 

people eat� The  use of pesticides 

causes plants and soil to lose 

nutrients and CAN make  people sick�
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There is another very common form of soil 
contamination� Do you know where your trash goes?
Sometimes the waste is not treated or 
recycled� Much of the trash is put in a dump, 
which is the name of the place where the 
garbage is disposed of without any treatment�
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In the dump, the garbage gradually decomposes and 
forms a liquid, called slurry, that penetrates the soil 
and contaminates it� In addition, the soil is also polluted 
by packaging plastic, paper, glass and metal�

Recycling garbage is a good solution to reduce its amount 
and therefore pollute less�
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Burning is an agricultural practice that is still used 
today to prepare the soil for crops or animal pastures� 
But it is important to remember that burning, besides 
polluting the air, also causes damage to the soil� Large-
scale burning kills the animals that live in the soil and 
the ones that help them to grow well� In addition, burning 

makes the soil drier and poor in nutrients�
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And do you know what erosion is? 
Erosion occur when rainwater, wind, 
or ice destroy the soil, turning it 
into a bunch of loose pieces that 
are transported elsewhere� 

Vegetation is a protection for the 
soil, like an umbrella, and when it 
is removed it becomes more fragile 
and exposed to the action of water 
and wind� So it is important that 
the soil is covered with plants 
because they protect it�

You may have heard of 
deforestation, right? 
Do you know what that 
means?

Deforestation is the removal and 
destruction of forests by man, either 
to use the soil for agriculture or to 
use wood from trees�  When you clear 
the vegetation, the soil is more exposed, 
so it can be more easily eroded� 29



In many cities, part of the population lives in areas where the 
relief is very steep which are considered dangerous places� In 
order To build their houses, people also remove the vegetation 
that is on the ground and leave it exposed, making it even weaker�  
The soil in this places may give way at any time, causing what 
is called a landslide� 
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And now that you have learned 
that about soil, do you 
understand how important it 
is? Soil is not just the ground 
you step on, and it’s not just 
dirt either� It is important to 
the life of humans, animals 
and plants� But don’t forget: 
If people don’t take care of 
the soil it can be ruined� Can 
you help me tell everyone how 
important soil care is?
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Soil experiments



Experiment 1 - SOIL WATER INFILTRATION AND 
RETENTION

Procedures:

Ask an adult to cut 3 plastic 
bottles in half�

Place a paper filter 
inside each funnel�

In one funnel put the 
sand halfway, in the 
other put the same 
amount of clay, and 
in the other the same 
amount of garden soil�

Before you start, take a little of each sample and 
feel the texture of each separately between your 
fingers� Note that the sand has larger grains 
and the clay has very small imperceptible grains, 
while the garden land has grains of varying sizes 
and mixed with very small plant debris�

Then put some sand, clay and garden soil 
into a pan and have an adult put it in the 
oven for 30 minutes so that the samples 
are well dried�
Take samples out of the oven and allow 
them to cool well� Then for an adult to 
break the clay into a powder�

Put the two parts of the bottle 
back together as shown below so 
that it forms a funnel into a glass�

Now at the same time pour a glass of water into each 
funnel over the soil samples, and realize what happens� In 
which soil did the water begin to drip faster? Why? Which 
of the samples stored the most water? What color is the 
water released in each sample? Which soil would you use 
to grow a vegetable garden?
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Experiment 1 - Soil Water Infiltration and Retention

-Results:
Note that the sandy soil sample has less water holding capacity, so it passed faster through it, most of the water 
dripping through the sand, as there are many empty spaces here� This is also why sandy soils lose nutrients much 
faster by leaching and their ability to supply water in drier periods is less� A plant planted there receives very little 
water because the sand cannot hold it� Clay deposits water and does not let it easily infiltrate, because its pores are 
so narrow that even water has difficulty crossing them� A plant in this kind of soil would probably rot in a little 
while� Organic matter, most present in garden land, is important to increase water retention capacity in various soil 
types, especially in sandy soil, which tends to retain less water� The earth rich in organic material soaks and the 
excess water runs down� Here, it is very likely that a plant will feel very good� In addition to water coloration, the 
Garden Soil sample may be darker in color due to the presence of nutrient rich organic matter, while in other samples 
the water may come out more crystalline�

To the teacher:
Here the teacher can approach the concepts of porosity, permeability, and deal with social and environmental problems 
such as soil types that are conducive to agricultural development, landslides on steep slopes, and may pose to 
students some questions relevant to the discussion of the subject and observable in the experience such as: • Examine 
each soil component carefully and note its differences� • In which of the materials (clay, sand and soil with organic 
matter) did water seep in faster? • ‘Why doesn’t water infiltrate every soil equally? • We can also mix the components 
in the same container by alternating the possible combinations (soil • clay; soil + sand; sand + clay) and finally the 
three together and repeat the procedure adding water to each mixture� compare the permeability of these mixtures 
with the permeability of the components when analyzed separately� • What would be the best soil type for agriculture? 
‘Why? • What color does the water get through each component? Why does each one have a different color? The 
purpose is to help the student to understand the differences between each type of soil forming component, and that 
their different Concentrations may alter the characteristics of the same� Thus, we can discuss these differences, 
observing the results of the experiment� The sandy exits sample, for example, has lower water retention capacity 
because it has higher permeability due to its high porosity, so water infiltrated the sand more quickly if compared 
to clay� We can also pay attention to the consequences of this phenomenon� One of the most significant examples of 
everyday life relates to agriculture� Higher nutrient loss from sand-rich soil by leaching, and the lower ability of 
these soils to hold water in drier periods, has consequences for agriculture, as a plantation on sandy soils has 
reduced productivity and is there� In such environmental conditions it may receive less water� Also pay attention to the 
low porosity of the clay that makes water infiltration difficult� A crop in this kind of soil would probably rot in a 
short time� Already the goal rich in organic matter, is important to increase the water retention capacity, especially in 
a sandy soil, which tends to retain less water� soil rich in organic material drenches and excess water flows down� 
Here it is very likely that a crop will thrive as well because of the increased nutrient supply that this type of soil 
offers� 34



Now pour a large glass of water into each tray over the samples and get what 
happens� Which of the cups filled with water faster? If we left the samples more 
inclined, water would flow faster? What color is the water in each cup?

Experiment 2 - WATER EROSION 
Procedures:

Take 3 plastic bottles and make 
three trays, have an adult cut 
them as follows:

In one of the trays 
put the soil or 
grass sample, in 
the other place 
garden soil mixed 
with leaves and 
vegetable debris, 
and in the other 
place only soil�

With the other 3 plastic bottles 
with lids Make three cups, have 
an adult cut them as above�

Ask an adult to drill two holes 
in each cup and tie a string as 
above�

Let Trays 
Slightly Lean 
Forward and 
hang a small 
cup on each 
tray by the neck 
of the bottle 
as follows:
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Experiment 2 - WATER EROSION

RESULTS:

Note that the vegetation-covered sample (grass or weeds) retained water in the soil longer than in the other samples, 
showing the importance of vegetation cover for water retention and decreased particle detachment and soil erosion� 
Therefore, it is also important to preserve the riparian forest, to maintain the watercourses it protects from siltation� 
Note that run-off water carried not only the soil particles, noted by the color of the outgoing water, but also many 
elements not visible to the naked eye, such as pollutants, nutrients, pesticides, among others� If the samples were more 
inclined, water would flow faster as it does on steep terrain when it rains�

To the teacher:

The aim of this experiment is to show the importance of vegetation cover in soil protection and water retention, 
introducing the possible concepts to be worked, such as: land cover, landslide, siltation, riparian forest importance, 
and water erosion� The experiment is carried out in 3 moments that demonstrate the effects of rain and runoff on 3 
types of soil cover (vegetation soil, organic soil without vegetation cover and inorganic soil)� It is important to note 
what happens when rainwater hits the ground in all 3 types of cover, until it stops flowing and seeping (when it stops 
dripping)� Establish a discussion with students about the differences noted in the final product of the experiment 
(water runoff in the pots), and what possibly occurred for these differences to exist� Compare with the students which 
samples obtained the largest amount of water inside the collection vessel at the end of the runoff and infiltration, and 
compare the water color of each sample� The vegetation-covered sample retained water in the soil longer than in the 
other samples� This demonstrates the importance of vegetation cover for water retention and the reduction of particle 
detachment and soil erosion� Also demonstrate the importance of preserving riparian forest, for the maintenance of 
watercourses that it protects from siltation� The darker the color of the water coming out, the greater the amount 
of leached material� We note that run-off water not only carries soil particles, but also leaches other elements that 
compose soil, horn nutrients and substances that can harm the health of plants and waterways such as pesticides� We 
can also enjoy and repeat the experiment more often, but with different slope levels of the samples to demonstrate 
that the higher the slope of the terrain, the greater the erosion force of the water, the faster the drainage occurs 
on steep terrain� Thus, we can relate the results of the experiment with erosive phenomena present in everyday life, 
and their consequences for society as: 
• suppression of riparian forest and siltation of watercourses; 
• Landslides on steep slopes and places with no vegetation cover; 
• urban problems related to soil impermeabilization, such as floods; 
• nutrient leaching�
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On one of the cups with the bean you should write “Water”, on the other 
write “Water with Salt” and on the other write “no water”� On the cup 
that you wrote “Water with Salt” start watering it with a solution of 
water and table salt, and the one in which you wrote “Without Water” 
stop watering�

Experiment 3 - Soil Salinity
Procedures:

Ask an adult to 
drill a few holes 
in the bottom of 
the cups with the 
hot tip of a knife�

In each cup put equal amount of garden land; 

Plant I� beans in each cup� (It is not necessary to bury the seed); 

Water all 5 with a little water and let it grow for about 2 weeks, 
do not forget to water it every 2 days� 

When the beans are grown, choose 3 of them that are the same size 
to do the experiment�

Notice what happens 
to each of the bean 
plants� 37



Experiment 3 - Salinity 

Results:
Salt Has Toxic Effects on Plants, So the beanstalk that received salt water withered because 
Salt caused a series of reactions that caused the plant cells to lose water very quickly� 
In Brazilian Caatinga we can observe the presence of soils rich in salt, where there are 
plants that are adapted to saline soil conditions such as cacti� This is also why this region 
of Brazil is not conducive to the development of agriculture�

To the teacher:
The purpose of this experiment is to demonstrate the consequences of salinized soil (rich 
in soluble salts) under vegetation and how the type of soil in a region directly influences 
agriculture and society�
In Brazil, soils rich in soluble salts are a major problem in coastal regions such as 
restingas and mangroves and in semi-arid regions such as Caatinga� In these regions the 
development of agriculture is very hard, because the high concentration of salt in the soil 
hinders the absorption of water by the plant and causes it to lose water by osmosis� This 
happens because salt has toxic effects on plants that are not adapted to these conditions, 
so our beanstalk that received water with salt quickly withered because salt caused a 
series of reactions that caused the cells of the Plant lost water very quickly� In Brazilian 
Caatinga there are plants that are adapted to saline soil, such as cactus� 
From the results of the experiment we can start to ask some questions, such as: 
• Why did the bean plant that received water with leaves wither? 
• Why are there regions that have saline soils ? 
• Soil quality and economic development of a region�
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EXPERIENCE 4 - SCULPTURE: COLOR, TEXTURE 
AND COMPOSITION
procedures:

Take a little soil of one color, and try 
to make a very long worm - Repeat the 
procedure with the other samples of 
different color, always with the same 
amount of soil�

If necessary, add some water to the sample 
for ease of handling�
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Experiment 4 - SCULPTURE:
Results:
COLOR, TEXTURE AND COMPOSITION

What color samples did you choose for the experiment? What did you notice? With which sample was 
it possible to make the longest worm? Which of the samples was the easiest to make the worm on 
and which was the hardest? Why? Soil color is directly associated with its composition, which has 
a certain texture to the touch of the hand� Darker soils are rich in organic matter, yellowish and 
reddish soils are rich in clay and sand in different proportions� When trying to make the earthworm 
with soil rich in sand we can feel when handling it with friction� We also note that at some point the 
earthworm cracks which indicates higher sand content in the soil composition� In contrast, clay-rich 
soils are softer to the touch and stickier, so they are more malleable and barely able to feel sand 
particles, the longest worm probably made of clay-rich soil�

To the teacher:

This simple experiment aims to make the student realize through touch, that there are different 
types of soil with different physical characteristics, such as color, texture and composition soil 
color is directly associated with its composition, which has a certain texture to the touch of the 
hand� Darker soils are rich in organic matter, yellowish and reddish soils are rich in clay and sand 
in different proportions� When trying to make the worm with sand rich soil we can feel the friction 
with it handling it� We also note that at some point the earthworm cracks which indicates higher sand 
content in the soil composition� In contrast, clay-rich soils are softer to the touch and have more 
stickiness, so they are more malleable and we can hardly feel sand particles, the longer worm was 
probably made of clay-rich soil� From the results of the experiment, we can suggest some questions 
for discussion: 
• What color samples have you chosen for the experiment? 
• What did you notice? 
• With which sample was it possible to make the longest worm?
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