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Foreword

On the 5th December 2020, the seventh UN World Soil Day - celebrated 
under the motto “Keep soil alive, protect soil biodiversity”, succeeded 
in reaching an estimated 800 million people worldwide through seven 
hundred and eighty coordinated events in over one hundred countries.  
Since its inception in 2014, this annual event has successfully promoted 
the importance of healthy soils and advocated for the sustainable 
management of soil resources to billions of people. 

As soils are home to 25 percent of the world’s biodiversity and are 
responsible for providing the ecosystem services essential to sustaining 
life on earth, they truly deserve to be protected and celebrated.
 
In August 2020, as part of the World Soil Day 2020 campaign activities, 
the Food and Agriculture Organization of the United Nations (FAO), the 
International Union of Soil Sciences (IUSS) and the Global Soil Partnership 
(GSP) launched a sixteen-page book-writing competition about soil 
biodiversity, for children aged six to eleven. This is the result. 
 
The IUSS, FAO and GSP would like to express their deep appreciation 
for the quality of the work submitted and the commitment shown by 
all those who participated in this contest. A diverse, global mix of soil 
scientists, researchers, professors, teachers, classrooms, individual 
students, soil practitioners, designers, writers and photographers took 
part, and ultimately, submitted over eighty books from sixty countries. A 
truly remarkable achievement.
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We are very proud to present this collection of ten stories, including 
some of the best, regionally balanced entries from around the world. 
Each story is told in a fun, beautiful and unique way, to help children 
discover those remarkable and hidden soil animals and organisms that 
do so much hard work.  

We hope that this special issue will be enjoyed by all, and serve as a 
useful and positive starting point for parents, schools and educators 
to talk to their young audience about the importance of soils and soil 
biodiversity, and why we should care. Together we can explore the 
challenges ahead in ensuring that our world survives and thrives while 
providing sustainable ways to continue feeding a hungry planet for 
future generations.  
 
We also hope that some children will be further inspired to continue 
learning about this amazing subject and consider studying biology, soil 
science or natural resource economics/policy when they are older. 

So, kids, discover the magic of soil, immerse yourself and meet those 
funny little animals that keep the soil healthy and fertile and are essential 
to the main biogeochemical processes that make life possible on Earth. 

Happy reading!

Ronald Vargas Laura Bertha Reyes Sanchez
IUSS presidentFAO GSP Secretary
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Sand, Silt & Clay

Organic  
matter

Soil ingredients

Living 
creatures

Water
Different combinations of these 

ingredients make different types of soil.

CO2

O2

N

Gases

You might think the largest living thing on Earth is a majestic 
tree like the giant sequoia, or perhaps a massive blue whale… 
but scientists believe the largest organism is a humongous 
honey fungus, whose root-like rhizomorphs and branching 
mycelia cover close to nine square kilometres of soil in an 
Oregon forest, in the United States of America. This fungus is 
thought to be about 2 400 years old!

Most land on Earth is covered by soil. Many ingredients make up soil, 
including nutrients that plants and people need to thrive. And soil is 
absolutely full of life. Scientists have only catalogued a fraction of 
these soil-dwelling lifeforms. Most are so small, we call them microbes.

The Earth Beneath

That fungus is still a baby 
compared to the oldest living 
sequoia which put down roots 
in the soils of California’s Sierra 
Nevada over 3 000 years ago!

1

Soil is alive and soil is life. Human life and life on Earth as we know it depends on soil.

It's ALiiiiiive Did you know?
Mushrooms are the 
fruits of the much 

larger fungus living 
underground. 

These are made of 
minerals. Sand particles 
are huge compared to 
clay particles!

Sand

Silt Clay (barely visible)



4

2

A Web of Life

little Burrowers
HOW DO CRICKETS BURROW? 
Some crickets dig holes in the 
ground as a place to hide, or to 
lay their eggs. They loosen soil with 
their heads and mandibles – the 
hard pincers on the front of their 
face – and they carry or kick it 
away with their legs.

Nematodes SpringtailsBacteriaTardigrades

Cricket

Earthworm

Centipede
Scorpion

Beetle

Trapdoor 
spider

Ant

Soil provides a rich habitat for a wide range of 
life – in fact it’s the most biologically diverse 
part of our planet.  Hundreds of thousands of 
plant species live in and around soil in all sorts 
of climates – from towering rainforest trees to 
desert cacti.

Underground, life ranges from tiny creatures 
invisible to the naked eye, like bacteria, protists, 
nematodes, and tardigrades, to slightly larger 
creatures like mites and springtails, to minibeasts 
like earthworms, ants, and termites. Larger 
animals all over the world, including mammals, 
reptiles, and birds also live in and around soil.

What can
you see?
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DROUGHT DODGERS!
Some frogs wait out dry 
periods by 'sleeping' 
underground until rains 
arrive – some can 
wait for years!

WHY BURROW?
Tortoises burrow for 
shelter, to hibernate 
and to nest!

Puffin

Tortoise

Rabbit

Burrowing frog

Burrowing owl

Platypus

Fox

Vole

DID YOU KNOW? 
Yellow-spotted monitor lizards are the only reptiles known 
to dig burrows in a spiral shape! They can be over 3 metres 
deep – the deepest nests dug by any known vertebrate.

Lizard
Badger

Do you know of 
any other animals, 
big or small, that 
burrow in the soil?

BIG burrowers
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The Underworld
Soil is life… but death and decay are serious business for 

many of soil’s little creatures, reliant on soil’s organic matter.   

Soil is full of dead and 
decaying matter. Most 
living things in soils, 
including plants, animals, 
fungi and bacteria 
depend on organic 
matter as a source of 
nutrients and energy. It 
also helps to make soils 
fluffier, allowing space 
for air and water. Darker 
coloured soils contain 
more organic matter 
than lighter coloured soils.

Creatures like 
Roly are expert 

recyclers, helping 
to release nutrients 

back into the 
food chain. 

RO
LY

 RECYCLES!

I ♥ humus as much as 
you ♥ hummus! 

Do you think 
roots are super 
scrumptious?

You’re not alone! 
Plant roots provide 
nutrients that little 
creatures crave. 
More than a habitat, 
roots also ooze fluids 
full of acids, sugars 
and other things 
that microorganisms 
like bacteria and 
fungi find delicious!

4

You might not 
find soil very 
delicious, but soil 
can be good 
for your human 
microbiome – 
the microbes in 
and on you! 

Life depends on 
death, and death 
depends on life.

Organic matter at its least 
decomposed, like newly-
dead plants and animals, is 
called ‘raw organic matter’.

Bacteria and 
fungi eat raw 

organic matter. 
Worms and 
insects can 
also eat raw or 
partly decayed 
organic matter. 

Humus is the most decomposed 
state of organic matter. Humus can 
gradually decay over several years, 
or it can remain for thousands of 
years. It helps soils to hold water, 
making them more drought-resistant.

The partly 
decayed organic 

matter is called 
compost, and 
contains living 

saprotrophs.

When the 
nutrients from 
dead things 
return to the 
soil, plants 
absorb them, 
continuing the 
cycle of life.

Dinner
time! Such a feast 

for us bacteria 
and fungi.

Yummy.

I’ve come to 
join the feast.

We’re done 
here! Time to 

move on...
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EARTH MOVERS and EARTH STABILIZERS

PUTTING DOWN ROOTS
One of the deepest root 
systems was found to 
belong to a shepherd tree 
growing in the central 
Kalahari, Botswana. These 
astonishing roots reached 
a depth of 68 metres. 
They were discovered by 
people drilling wells to 
reach groundwater in 1974.

68 m is about the 
same as 12 giraffes 
standing on top of 
each other!

AMAZING ANTS
Every landmass on Earth, except Antarctica 
and a few remote islands, is home to ants. 
 Earthworms get a lot of credit for 
keeping soil healthy – and they do – but ants 
also play a vital role. Their tunnelling helps to 
turn over soil, allowing water and oxygen to 
reach the rhizosphere, so they are especially 
important to people who farm in dryland areas 
where earthworms are less abundant. Ants also 
disperse seeds, contribute to the breakdown 
of organic matter, and protect crops and 
gardens from pest insects. 
 Out of an estimated 22 000 species of 
ants, more than 12 000 have been catalogued. 
They range in size from around two millimetres 
long, to as long as four centimetres.

5

Earthworms help aerate and release 
nutrients into the soil, while plant roots 
help keep soil, along with nutrients, 
from being blown or washed away.

Th
e l
ongest individual earth w

orm
 ever recorded was

 d
iscov

ered in South Africa i
n 196

7, 
measuring 6.7 metres long.

That’s about 27 
uncooked spaghetti noodles p

laced
 end to end!

THE UNIQUE ENVIRONMENT OF ROOTS
The rhizosphere is the name given to 
the area around a plant’s roots, where 
the chemical and physical properties 

and all the life living there.

The larg
est

 sp
ec
ies

 of
 ea

rthw
orm lives in Australia. It's called the 

gian
t G

ipp
sla

nd
 ea

rthworm.

It measu
res

 a
bo
ut

 tw
o centimetres in diameter, and can g

row to 
thr

ee 
m
et
re
s l

on
g.
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What Does Soil Do?
What did dirt ever do for me?

Soil gives us food! As 
much as 95% of our 
food comes from soil, 
or feeds on plants 
that do. Farms, 
gardens, orchards, 
and pastures rely on 
soil. The biodiversity 
of that soil is vital for 
its health and ours.

It also gives us 
fibre and fuel! 
Crops like cotton 
for instance, 
used to make 
our clothes, are 
grown in the soil.

It’s a home! More 
than a quarter of 
all species on earth 
are estimated to 
spend at least some 
of their life in soil.

It purifies water 
and reduces 
contamination. 
When water 
trickles through 
soil, it is cleaned 
by physical, 
chemical, 
and biological 
processes.

It helps to regulate the climate. Our planet is 
warming, and well-managed soils can play an 
important role in mitigating this, by storing carbon 
and decreasing greenhouse gas emissions.

6

DID YOU KNOW? 
Healthy populations of 
insectivorous animals can help 
soil capture more carbon. Leaf-eating 
insects, such as beetles, flies, and ants, 
release carbon dioxide into the atmosphere. 
In ecosystems where salamanders eat these 
insects, more leaves can turn into humus. 
This means the soil is able to store more 
carbon,  which is good for the planet.

CO2
CO2

CO2

CO2

CO2

CO2

IOC

OC

OC

OC

IOC

IOC
Organic 
Carbons

Inorganic 
Carbons

Carbon dioxide
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DID YOU KNOW? 
Some kinds of animal 
manure – or poo – can be 
great for adding organic 
matter and nutrients to soil. 
Poo also attracts insects 
and the creatures who 
snack on them. Generations 
of farmers have used 
elephant dung, for instance, 
as a fantabulous fertilizer!

Soils soak up rainwater. 
They play an important 
role in helping to stop 
rivers from flooding. 

Soil is a place 
where nutrients 
are recycled. It 

stores and releases 
nutrients back into 

the food chain.

We build on soil. We also 
build with soil. It provides a 
foundation for our houses, 
roads, railways and more. 
Soil isn’t just a construction 
material for termites!

Soil can hold 
scientific treasures – 
bacteria for instance 
that might be used 
to make medicines, 
or for other scientific 
advancements.

Soil can hold important pieces of 
our cultural history. It acts as a time 
capsule, preserving long-lost items 
that tell us about the lives of the 
people who lived a long time ago.

7

More biodiverse soils generally mean more fertile
fields and farms, and a more secure food supply.

But soil, and the life it sustains, is under threat.
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What Can We Do For Soil?
Many human activities, like certain farming 
and construction practices, as well as 
deforestation and pollution threaten our soils.

Soil is precious!
The soil nourishes us, and so much more. 
It deserves protection and respect, not 
neglect, over-use, and poor treatment. 

The plants we harvest take out nutrients 
from the soil. How good a soil is impacts 
how nutritious our food is – and how 
much of it we can produce. To ensure 
sustainable food systems, we must 
take care to protect and conserve our 

Soils that have been degraded, lost or 
polluted can be renewed and replenished, 
with time and effort. We can tackle runoff, 
erosion, salinization, and desertification, 
add nutrients back into soils and do other 
things to improve soil health.

VITAL VERTEBRATES
Vertebrates like hedgehogs, 
moles, lizards, and frogs 
enrich our environments 
and our lives. Their 
presence is an indicator 
of soil heath because they 
feed on the worms and 
insects living in happy soils.  

8

Hedgehogs live in Africa, Asia, 
Europe and the Middle East. In 
some areas, their populations 
are in decline, owing to 
human activities. We can help 
by providing hedgehogs, and 
other vital vertebrates, with 
shelters, pesticide-free wild 
spaces and corridors.

Soils
 tha

t tak
e hun

dreds 
of year

s to fo
rm can be lo

st in a few years.

Nooooo!

It’s much more diffi cult to revive degraded soil than to just look after it in the fi rst place.
precious  soil. Agricultural terraces 
found around the world are an 
example of farming which can be 
better for our soils, though clearing 
native forests just to make farming 
terraces can be extremely damaging. 
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Try using more organic 
fertilizers, compost, 
and green manure as a 
substitute for chemical 
fertilisers. This can be 
great for creatures 
living in soil, helping to 
build soil health and 
reducing reliance on 
chemical fertilizer.

Do you have a garden at home or at school? Perhaps there’s a little patch of soil 
somewhere for you to experiment with growing vegetables or fruits?

Here’s some 
things I 

recommend

Rotate your crops! 
Don't grow the same 
thing in the same soil 
season after season. 
Different crops need 

different nutrients. 
Some crops – like 

leguminous plants 
such as peas and 

beans – even help 
to add nutrients 

back into soils.

Don't over-water 
your plants! If the 
soil's too wet, the 
roots and the 
creatures living in 
the rhizosphere 
won't get the 
oxygen they 
need to thrive.

9

To avoid damaging 
fungi and killing 

earthworms, don't 
turn the soil over too 

often once you've 
planted. You can 

also put compost on 
top of the soil, rather 

than digging it in.

Mulching can help 
suppress weeds. It also 
keeps water in the soil, 
preventing plants from 
drying out. Mulch can 
be a great habitat for 
soil creatures.

Try not to squash down 
or tread on your soil 
too much – this leads 
to compacted soils. 
Insects, fungi, and 
plant roots can’t move 
through compacted soil 
very easily – and neither 
can water or oxygen.

It’s much more diffi cult to revive degraded soil than to just look after it in the fi rst place.
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Today I learned 
soil is alive and 
we should be 

nice to it!

It says here the 
tiger worm thrives 

in rotting vegetation, 
compost, and 

manure!

Bringing soils back from the brink
Some highly polluted soils, such as lands 
where oil has been spilt, can be reclaimed 
by soil-dwelling life! Bioremediation – the 
use of microorganisms like oil-eating 
bacteria to break down pollutants – 
can help to clean polluted areas.

The Future

Five-a-day… without soil?
Hydroponics – a way of growing 
plants in a nutrient soup instead of 
in soil – could help ease pressure 
on soil and water. Astronauts have 
used it to grow salad in space! 
On Earth, solar energy can power 
hydroponics. With the cost of solar 
power falling, there might be a 
hydroponic farm coming near you!

Attacking the plastic plague!
Under normal circumstances, plastics like PET 
(polyethylene terephthalate) take hundreds of 
years to decompose. But in 2016, in soil taken from 
near a bottle recycling facility, scientists discovered 
a species of bacteria that eats PET for breakfast! 
Before this, only a few organisms were known to 
degrade PET, and none so quickly. Now scientists 
have used these amazing bacteria to create a 
super-enzyme to help tackle plastic waste!

10

Scientists are working on exciting advances to help soils, humans, 
and our shared planet – take a look at the three examples below.

PET is the type of plastic 
used to make most soft 
drink and water bottles.

Threats to soil threaten our environment, food, and health. You can help by 
caring for the soil around you, telling people about the importance of soil, 
and protecting the creatures who live in and around soil.

Really? 
Can you 
tell me 
more?

Will you show us 
how to compost 
our food scraps 
so we can help 
our soils?
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Creating Worm Compost

11

Waste worries worming away at you? Cast them away by putting 
the real worms to work. A worm farm is a natural way to reduce 
and recycle waste, while producing wonderful wormy compost! 
Try building one with your family, friends, school or community.

Construct your worm farm
A. The lid keeps everything dark and moist 
and stops the worms from escaping!
B. This is where you can add small pieces 
of food waste. Holes in the sides keep the 
air flowing.
C. The worms will eat the food and 
produce worm castings which fall into this 
middle box through the holes. 
D. A nutrient-rich liquid known as “worm 
tea” drains into the bottom box.

If making your farm from 
wood is too tricky, try 
reusing old stackable 
plastic containers with 
lids. Ask an adult to help 
you punch the holes.

Fill your worm farm
1  Start by placing a layer of moistened, 
shredded newspapers in the top box.
2  Add a few handfuls of compost, 
some damp soil and your chopped-up 
food scraps.
3  Add your worms and cover with 
more moist, shredded newspapers.
4  Vermicomposting doesn’t smell bad. 
If your worm farm starts to smell stinky, it 
means something is wrong!
5  Place a baking tray in this box to 
catch the worm tea. Then use it to water 
your plants.

A.

B.

C.

D.

Let’s make 
a plan!

The tiger worm, Eisenia fetida, and 
its relative Eisenia andrei are tireless 
worm farm workers. In the wild, they 
live on the surface, and don’t burrow 
into the soil like other earthworms. 

Using worms to 
break down organic 

waste produces 
‘vermicompost’. 

If you’d prefer to avoid 
plastic, try finding a 
three-tier steamer pot 
from a thrift store for a 
small worm farm.

1 
2 
3 

4 

5 

There are many wonderful resources 
and designs for different types of 
worm farms. Keep researching to learn 
all the details of vermicomposting!
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Glossary

12

Bacteria     Single-celled organisms, invisible to 
the naked eye. Bacteria are sometimes called 
germs, but not all bacteria cause disease. 
Biodiversity     The variety and variability of life 
in any given area. 
Bioremediation     The use of microorganisms 
to clean pollution from contaminated areas, 
including soils. 
Castings     Worm castings, essentially worm 
poo, are a great organic fertilizer.
Degraded soil     Soil that has a poor condition 
owing to improper use or poor management 
– for  instance by agriculture, industry, or other 
actors.
Desertification     A process through which 
fertile land becomes desert, often resulting 
from drought, deforestation, or inappropriate 
agriculture.
Enzyme     A substance produced by a living 
organism which speeds up the rate of a 
biochemical reaction.
Erosion     Soil erosion is the loss of the upper 
layer of soil – a form of soil degradation.
Groundwater     Water present beneath the 
surface of the Earth.
Hibernation     An extended period of minimal 
activity or dormancy, often through winter.     
Hydroponics     The process of growing plants 
without soil, but with added nutrients.
Invertebrate     An animal without a 
backbone, including insects, spiders, and 
crustaceans. Invertebrates represent about 
95% of animal species. 
Leguminous     Plants in the legume family, 
including some beans, peas, lentils, and 
peanuts. 
Microbe or Microorganism     Tiny creatures, 
too small to be seen by the naked eye. They 
include bacteria, viruses, fungi, and protozoa.
Microbiome     The human microbiome is the 
collection of all the life living on or inside your 
body, like on your skin or inside your gut.
Mulch     A layer of usually organic material 
applied to the surface of soil to conserve soil 
moisture, improve fertility, reduce weeds, and 
so forth. It is often made of decaying leaves, 
bark, compost, wood chippings, well-rotted 
manure, straw, or seaweed. 

Mycelia     The vegetative parts of a fungus, 
consisting of branching, threadlike structures.
Nematode     Also called roundworms, 
nematodes are small and worm-shaped with 
smooth, unsegmented bodies. There are 
many thousands of nematode species, most 
about 5 to 100 micro-metres thick and 0.1 to 
2.5 mm long. The smallest are microscopic. 
Some free-living species can reach 5cm long, 
while parasitic nematodes can reach over a 
metre long.
Organic matter     Carbon-based compounds 
made from the remains of organisms like 
plants and animals, as well as their waste 
products.
Protist     A group of organisms made up of 
protozoa, unicellular algae, and slime moulds, 
protists are single-celled organisms that are 
not an animal, a plant, or a fungus.  
Protozoa     A kind of protist, for example, an 
amoeba. 
Rhizomorph     Fungal root-like structures that 
help fungus spread and grow.
Rhizosphere     The region of soil close to 
plant roots, influenced by plant root growth, 
respiration, and nutrient exchange. 
Salinization     The process by which water-
soluble salts accumulate in soil. It can 
occur naturally or result from poor 
management. Too much salt is bad for soil life, 
including crops.
Saprotroph     An organism that feeds on 
decaying organic matter.
Tardigrade     Minute animals, known as water 
bears or moss piglets, tardigrades have eight 
legs and are segmented. 
Vertebrate     Animals with backbones or 
spinal columns – including mammals, birds, 
reptiles, amphibians, and fishes.
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ld 
Soil Day Keep soil alive,

protect soil biodiversity

This book was created for World Soil Day 2020, for the Food and Agriculture 
Organization (FAO) of the United Nations, the International Union of Soil 

Sciences (IUSS), and the Global Soil Partnership. 

World Soil Day was first observed in 2014, and December 5th, 2020 marks the 
seventh World Soil Day.

 Biodiverse soils – those with a wide range of 
different plants and creatures – are essential.

“I believe soil is a living thing. 
That's what soil health means, soil 
is life. Every living thing has rights. 
Therefore, soil also has rights."

- Rattan Lal
Soil scientist and winner of
the 2020 World Food Prize
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Katelyn Lutes is a soil research technician working 

in the biogeochemistry lab at the Agriculture & Agri-

Food Canada Research & Development Centre in 

Lethbridge, Canada. She earned an M.Sc degree focused 

on soil science, and has considerable experience in 

field, greenhouse and laboratory research. She applies 

her expertise in analytical chemistry to soils and plant 

tissues as well as environmental gas and water samples. 

In her spare time, she enjoys drawing and hiking in the 

mountains with her dog Sprout.

Authors



17



18



19



20



21



22



23



24



25



26



27



28



29



30



31



32



33



34

Claudio Capeche is an agronomist and holds an M.Sc degree in Soil Science. 

He has been a researcher at the Brazilian Public Agricultural Research Corporation 

(Embrapa) since 1990, working with transferring technologies for management 

and conservation of soils, water and biodiversity, recovery of degraded areas 

and education in soils. He has also been the coordinator of the Embrapa & Escola 

program since 1997. 

The home of life

Julia Stuchi is a forest engineer, holding an M.Sc 

degree in Tropical Agroforestry as well as a doctorate 

in Biodiversity and Agroecology. Since 2011, she has 

worked at the Brazilian Public Agricultural Research 

Corporation (Embrapa providing knowledge exchange 

in environmental education, agroecology and public 

policies for the sustainable management of soil and 

water.

Milena Pagliacci is a Brazilian plastic artist, publicist and art therapist. She 

studied art in Florence, Italy and frequently participates in art exhibitions and 

competitions. She is also a visual facilitator in remote and face-to-face events, and 

teaches classes for adults and children in her atelier in São Paulo. 

Embrapa Soils is an international reference for tropical soils and has a mission 

to enable research, development and innovation in sustainable agriculture, 

providing ongoing benefits to Brazilian society. 

Authors



35

 

I am a Living Soil

Claudio Lucas Capeche 

Julia Franco Stuchi  

Milena Pessoa Pagliacci

The Home   of Life
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All living beings need a 
home to live in.

The ground, also called 
SOIL, is our home. 

We are going to show 
you what we do to 
make the soil full of 
life and our planet 
beautiful and healthy.

There 
are very tiny 

animals that live 
at the top and in the 
soil. They have many 

different sizes, colors, 
and shapes. 
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Did you know that we are 
the soil caretakers? And 
that the soil is the Home of 
Life of many living beings? 

Our food is called ORGANIC MATTER. 
After we eat, we turn it into very good 
food for plants called HUMUS. Humus 
has lots of vitamins for plants to grow 
strong and healthy. 

We eat everything 
that is above and inside the 

soil! Yummy!!! Our food is a mix of 
leaves, sticks, plants, fruits and 

other little pieces... We are the
 SOIL BIODIVERSITY! 
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Nice to meet you! I’m 
a WORM. My work is 
very important to make 
the soil fluffier. Thus, 
plants can grow better 
because roots become 
stronger. I dig many 
paths in the soil with 
my mouth!

Hello, I’m a little ARMADILLO 
BALL. I am a friend of plants 
because when I help to produce 
the humus, plants grow more 

beautiful. 

Hey, we are the COLLEMBOLANS. We 
are a gang of little animals that eat a 
little piece of everything inside the soil. 

Then, we help to turn it stronger.

Hi! We are the MITES and we 
also help to transform organic 
matter into humus. We leave 
the soil with a lot of good food 
for the plants and other animals.
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Hello! We are the MICROORGANISMS! 

We are very, very, very small and you 
need the help of a microscope to see us.

We, the FUNGI, when we grow a lot, 
you can see us without the microscope, 
like mushrooms. We are the heroes of 
transformation.

BACTERIA! Some of us make 
our homes (the nodules) in the 
roots of the plants called legumes:  
beans, peas, peanuts… We help 
these plants by giving them food.. 

We, the ALGAE, live stuck 
together on rocks and on trees, 

forming a community called lichens. 
We are messengers that indicate 

when the air is very polluted.
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Hello! We are the gang of ANTS. We work 
and live together in the anthill. We transport 
little soil grains from the bottom to the top 
of the soil, forming little hills. We help the 
soil to become stronger.

I’m the SNAIL and this 
is my little friend, the SLUG. We 

move very slowly from plant to plant. 
We give rides to fungi, bacteria, and our 

other tiny friends, so they can go 
everywhere on the soil!

Hi, there! I’m the LAND COCKROACH. 
We help to transform the organic matter 
into delicious food for plants. We also make 
many little holes in the soil, allowing air to 
enter for the plant roots to breathe.
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This job lets the plant roots 
breathe and grow better, 
looking for food and water. 
It also helps rainwater to 
enter the soil.

As you could see, the job of our gang is very important 
because we make the soil softer, full of holes and 
with very small paths.

So, inside the soil, the water arrives where 
the rivers start! All the animals become 
very happy with all that fresh water 
that the soil produces in the springs.
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With the job and collaboration of all in our 
gang, the soil gets strong and healthy! 

And, since THE SOIL IS THE HOME OF 
PLANTS, they can grow much stronger to 
produce the all the food we eat! 

Have you ever seen, planted or harvested a corn, 
tomato, sugarcane, potato, rice, or yam plant? 

Have you ever wondered about the work in 
the soil for you to have delicious food every 
day? So, whenever you eat, you also grow up 
and get stronger!
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But for our gang to live in peace and take care 
of the soil, it needs to be protected. 

Let’s see how!

There are very, very, important 
people who work hard to take 
care of the soil, to plant and to 
harvest food: THE FARMERS!

It is very important that farmers 
help take care of THE HOME OF 
LIFE, that we call SOIL. 
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So, whenever farmers plant something 
in the soil, it’s not recommended to:

• Set fire to the top of the soil, because 
fires kill all our gangs and plants, and 
leave everything lifeless. 

• Turn and make holes in the soil, 
because it messes with our house 
and our work. 

• Leave the soil without plants, trees, 
or without our dear organic matter 

(dry leaves and sticks, remember?)
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When this happens, 
the sun gets very hot 
and dries up our house. 
We get thirsty, and 
our food runs out. 
So, without protection, 
we can suffer a lot!

And when the rain 
comes, it hits our 

house hard! 

The force of the water that 
flows through the soil makes 
many holes and carries all of 
our work away, leaving the 

soil weak and sick.
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When farmers take care of the soil, our gang is protected.  
THE HOME OF LIFE is thankful and planet Earth is happy!

So our gang, humans, and all other living beings will have 
food, water, clean air and much more to live healthier!!!

So, let’s all take care of the 
Home of Life – the Soil!!
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Let ś paint!!
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Hello little fellows! We have a surprise for you. Did 
you know that you can make paint for coloring using 
different types of soil? Have you seen that the soils 
can be yellow, pumpkin colored, red, brown, gray, black, 
white, pink and more? Cool, huh?

Let ś learn how to make soil paint?

Preparing the soil:
1) Pick up the soil
2) Put to dry in the sun
3) After it is dried, break the clods
4) Sieve and store

Preparing the paint:
The paint is made by mixing two quantities 
of sieved soil, a quantity of white glue and 
a little water until it dissolves well. After 
painting, wait to dry.
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This booklet is a simple way to approach, with this 
very special public, the importance of the beings 
that are part of the biodiversity of the HOUSE 

OF THE LIFE (the Soil) for our largest home, the 
planet Earth. Also, a way to celebrate with the 

children the World Soil Day (December 5).

“KEEP SOIL ALIVE,  

PROTECT SOIL BIODIVERSITY”
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Keep soil alive,
protect soil biodiversity

Aldo Hernández is a 22-year-old from Mexico 

currently pursuing a degree in visual communication 

and design at UNAM. He first came into contact with the 

IUSS through a competition to design a poster about soil 

care, which he subsequently won. He is convinced that 

creating diverse visual materials for spreading soil care 

information is essential in order to reach young and old 

alike, so everyone has the knowledge to look after the 

environment in which we live.
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Soil is a very important resource for our planet, as indispensable as water or air, but we 
don’t give it the importance it deserves.

oxygen would have no place to grow and we wouldn’t be able to live.
 
Inside the soil there is an immense habitat of living beings essential to maintain fertile 
soil, that is why these living beings are very important and it is necessary to be aware of 
them in order to take care of them. As these, there are thousands of species that we must  
take care of, so if you want more information about soil biodiversity and its importance, 
we invite you to consult the European Commission Joint Research Center’s Global Soil 
Biodiversity Atlas.

Keep soil alive, protect soil biodiversity.
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LILIANA WAS THINKING IN THE 
PARK ABOUT WHAT HER MOM SAID.

I DON‛T KNOW WHAT I 
WANT TO BE, GREAT SIMON. 
ALL MY FRIENDS WANT TO 

BE COPS, DANCERS OR 
ASTRONAUTS

AND WHO SAYS A 
SUPER HERO JOB 
DOESN‛T EXIST?
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PSSH
EW!
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THIS IS THE 
RHIZOSPHERE, A GROUND 

ENVIRONMENT!

ANIMALS, INSECTS, BACTERIA... 
IN THE SOIL THERE CAN BE MORE 
THAN 10 THOUSAND SPECIES PER 

SQUARE MATER

.

EMMA, HOW ARE YOU?
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WE

GROW BETTER
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Zoooom¡
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THEY ALSO HELP THE WATER 
TO FILTER BETTER SO THAT 

ALL LIVNG THINGS HERE 
CAN DRINK.

WAIT! RALPH SAID HE
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Zoo
oom
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FREE IT AND THE PLANTS

LILIANA, YOU HAVE A WONDERFUL 
POWER, THE AWARENESS. NOW 

THAT YOU KNOW WE EXIST AND 
YOU KNOW WHAT WE DO, YOU 

WILL VALUE OUR LIVES
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TO
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YES!
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Tommy and his 
earthy adventures
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It’s time
for action!
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Lupi & Kura
The adventure of

Soil biodiversity 



94



95

What happens is that there is not as 
much food as before, especially 

because the insects are becoming 
more and more scarce

Lupi tells him that she comes from far away and 
that on her long journey she encountered many 

animals that were hungry and homeless.

U R
A

K
07 : 00 

Lupi the swallow, lands on Kura’s window. 
She seems restless and worried. Suddenly, something 

unexpected happens... she starts talking to him!
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 Unfortunately, many soils in the world 
are losing their health due to climate 

change and activities that do not 
respect nature… 

Right, but not just bees. There are many 
other important living beings that are being 

attention to them. In fact, did you know 
that most insects need soil to live?

A lot has happened lately, for 
example, the weather is changing 

so rapidly! maybe you've heard 
about climate change...

Yes, I heard it is 

As a consequence, we can see for example: 
Acid rains, soil erosion, desertification, 
invasion of exotic species, 
soil contamination, etc..
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Do you know what?
Don't worry, scientists 

will surely invent 
something that will 
solve your problem

someone who can give sugar to 
bacteria and fungi.

 Guess who?"

Hey! This is not just my problem, 

creatures, including you. Besides, 
most scientists argue that we don't 
need a super machine, but we need 

to be friends with nature

But... wait, wait! How are 
we going to give sugar to 
these tiny organisms!? 

Easy, I will explain it to 
you. Most bacteria and 
fungi feed on organic 

matter, such as leaves and 
branches that fall to the 
ground, also on sugars
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Uhmm… what?

She is planting a tree that 
she may not even get to 

see grow. My grandmother 
has understood Lupi’s 

message! Let’s do it!

Planting a tree is an act of 
love towards me and all 

living beings

Was it all a dream??

Keep soil alive, protect soil biodiversity!

Grandma...
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organisms?
Look them up in the book!

Recommended activities
Start a nature journal! You can register 
whatever you want: animals, plants, insects, 
fungi, etc. If you can, accompany your notes 
with drawings or photos. Many outstanding 
scientists started doing this at your age!

No microscope, 
no problem. 
Create a 
microorganism trap 
so you can see 
bacteria and fungi 
without one.

1. Ask an adult to boil a cup of rice with one cup of 
water and two tablespoons of sugar (optional), 
until the rice is cooked but hard.
2. Put the rice in a container and cover it with a 
mesh or porous cloth. 
3. Bury it so that the surface is 5 cm deep and 
leave it there for 3 to 7 days.
4. Remove the container and observe the shapes 
and colors that have covered the rice. Do this in 

Share your love for soil 
biodiversity and the environment! Start an environmental youth 

brigade to take care of 
the soil and the environment.

locations, what do you see? Pay special 

attention to the colors and textures 

Pill bugs

Mycena

Diplura

More information? 
Did you like any particular type of organism? Much 
of the information in this booklet comes from the 
Global Soil Biodiversity Atlas. There, you and your 
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Ane, the ant
Keep soil alive, protect soil

biodiversity
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Hi, I am Ane, the ant.
I love the nature, the sky,
the sea, and especially the

soil. 
 

  The soil is important for the environment,
for agriculture, for the climate of our planet,
and to the ants, humans, and all living beings.

But did you know that we, the living beings,
are also important for the soil?

 

1
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   Soil is
 the outerm

ost la
yer

of ou
r planet's c

rust as if it

were a
 shell.

    It 
occupies a

ll con
tinents.

     
     It

 is fo
rmed by parts o

f 

 rock
s, waste o

f plants and

animals, air, water, a
nd

organisms.

To know the answer, let's understand a little bit about it. 

2
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   The soil offers us a lot of good things:

Plant food;
Water purification;
Control of the planet's climate and more!

 
 

 
 

   However, for these services to occur, the soil must be
healthy. 

3
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    One way to check if the soil is healthy is by identifying the
presence of organisms, such as myself, earthworms,

armadillos, microorganisms, plants.

All of these organisms are my little friends and
constitute the soil biodiversity.

Many organisms live there, but I will present just a few
to you.

What do you think about knowing a
little bit about life inside the soil?

4
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They turn greenery and
animal waste into food for
plants.

  In this process, they can
exchange some gases with
the atmosphere, letting
them circulate throughout
our planet.

Plants are very important for soil
biodiversity.

 
 
.

 
They protect the soil from rain

and strong winds.
 

They provide food for all organisms.
 
 

Their roots make the soil more steady.

The Microphones are microorganisms (fungi and bacteria) that
form a rock band in the soil.

5
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This allows atmospheric air and water to reach the deepest layers

of land and can be used by other organisms and also by plant
roots.

 
Speaking of plants, in our

wanderings, we spread pieces of
plants around, like seeds and pollen,
allowing them to grow in a lot more

places.

We, the ants, dig and turn the
soil to build our house, the

anthill.

6
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It is known as the bigger soil engineer, because it

alters the entire soil space by creating its dens, which
are very large and deep.

 
 

 This change in the soil's environment allows the life of other
organisms and the passage of water.

This is Tutu, the armadillo.

7
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This is Ninoca, the worm.

It feeds with soil and the waste of vegetables
and animals, creating a powerful fertilizer
for plants.

 
In addition, when they are in the soil, it
becomes very porous, ready to receive the
production of many vegetables and flowers,
for example.

8
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The greater is the biodiversity, the better is the soil!

9
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If biodiversity decreases or ends, the soil is sad, unable to
purify the water, offering less food, regulating the climate

incorrectly, deregulating the gases in the atmosphere.
 

  Thus, it is called a degraded soil.
 

And then the whole nature is sad.
 
 

10
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The degradation of the soil occurs mainly because the
human being has caused fires, deforestation, and incorrect

planting. 
 

All of this decreases soil biodiversity.
 

As a result, other processes are beginning to appear, such
as erosion, desertification, the increase in the planet's

temperature, and the lack of food.
 
 

11
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1

Preserve nature
Do not deforest
Do not occupy preserved areas
Produce food in a sustainable way
Recover degraded areas

Some actions can be taken:

It is necessary to spread the importance of soil biodiversity to many
people, so that we can preserve and recover it.

12
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We will all be happy!

If everyone does their part

13
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Ane is an ant that has told you a little about how the
biodiversity of the soil positively affects her life and that

of all living beings on the planet.
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The life under
your feet
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Coco is a pig, and he really wants to play in the mud. 
However, he feels a little scared of the soil, and 

always wears gloves and boots when he plays in the 

mud. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mommy, can you 
take me outside to 
play in the mud? 

Yes, Coco! And Daddy can tell you 
the wonderful things about the soil. 
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Pig Daddy and Mommy take Coco to find the secret 
of the soil, and hope they can get rid of Coco’s fears. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Daddy, what is so great 
about the soil? 

Wow! Coco, that is a good 
question. I will show you 
how important the soil is. 
The soil is the home of 
many living things. 
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Daddy tells Coco stories about the soil. 
 

Daddy: Do you see how beautiful the water is? 

The soil helped clean it for the fish. The soil gives 

nutrients to the plants for them to grow well. The 

soil also gives all humans a place to live on.  
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Really!? Mommy, how 
does the soil do that? 
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Pig Mommy introduces some friends to Coco. These 

friends live in the soil. 
 

Mommy: Do you remember Daddy said that many 

things live in the soil? 

Coco: Yes! 
Mommy: Well, all of them work in different ways to 

make the soil do all the great things that it does. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Daddy comes in to tell more about the animals 

living in the soil 
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Daddy comes in to tell more about the animals living 
in the soil. 
 
Daddy: Big animals like moles and rabbits dig 

tunnels in the soil, and bring soil nutrients that are 

buried deep in the soil to the soil surface1. This is 

important for plants because they can get nutrients 

that will make them grow well2. 
Coco: Wow, I want to give them a hug! 
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Daddy: Earthworms also create holes that allow 

water and air to go into the soil3,4, so that there is 

water for other living things in the soil as well. 
 

Coco: They are so great! I want to take off my gloves 

and shake hands with them! 
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Mommy: Look Coco! There are some other small 
organisms like springtails and mites that break down 
big chunks of organic substances in the soil5. They 
make the nutrients in the organic substances 
available for plants to use.  
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Pig Mommy is a scientist and does soil biodiversity 

research. She is very happy to show bacteria to Coco.  
 

Mommy: Do you want to hear another cool thing 
about the small living things in the soil? 
Coco: Yes! 
Mommy: When the soil gets sick from putting in bad 
thinks like rubbish, petrol and excess salts, the plant 
is not able to grow well. Sometimes the plants die. To 
heal the soil, we need small living things like bacteria 
that we cannot see with our eyes (microorganisms) 
to eat (degrade) the bad things in the soil to make it 
clean and healthy again6, 7. We can use a microscope 

to see the small organisms. So you see, every living 
thing in the soil is important. 
 

 

 

 

 

 

 

 

 

 

 

 

Microscope 
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Coco is very happy. He takes off his boots and gets 

closer with these small friends.  
 

Coco: Daddy and Mommy, I love soils and I want to 
be friends with all the things that live in it!  
Mommy: Why do you want to be friends with them? 
Coco: So that I can help make the soil do greater 
things. I also want to play in the mud together with 
my friends! 
Mommy: Ok Coco, remember to protect your friends.  
When we protect every living thing in the soil, the soil 
functions properly! 
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In 2020 world soil day, let us protect the 
soil biodiversity with Coco’s family! 
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Coco loves soil! 

Keep soil alive 

Protect soil biodiversity 
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