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Foreword
On 5 December 2022, the ninth UN World Soil Day celebrations focused on the theme Soils: Where food begins. 
Since 2014, this annual event has helped to raise awareness of the importance of maintaining healthy ecosystems and 
human wellbeing by addressing the growing challenges in soil management and encouraging societies to improve soil 
health. 

Our wonderful soils provide more than 95 percent of our food and are one of the most precious natural resources we 
have. Healthy and fertile soils provide us with nutritious and wholesome food, whether directly, through vegetables, 
fruits, grains, nuts and seeds or indirectly, through the consumption of livestock meat and dairy products and eggs. 
However, one-third of the world’s soils are now degraded, through compaction, the loss of organic carbon and 
biodiversity, as well as through salinization and sodification, reducing our ability to provide safe and nutritious food to 
an ever-increasing world population. 

As part of the World Soil Day 2022 campaign activities, the Food and Agriculture Organization of the United Nations 
(FAO), through its Global Soil Partnership,  and the International Union of Soil Sciences (IUSS) launched a children’s 
scientific book-writing competition on soils for nutrition and the positive role soil has to play for our health and 
wellbeing. The contest was very well received, with over thirty   excellent entries received from all over the world. 

The IUSS and FAO would like to warmly congratulate and thank everyone on the quality of their entries and the care 
and commitment they have shown in producing such wonderful books. The dedication, creativity, and passion of the 
authors for spreading awareness about soil and nutrition are inspiring. 

It is essential to teach children about the link between healthy soil and nutritious food. This would help them to 
understand the vital role soil in food production and nutrition, so as cultivate new generations that value soils and 
cherishes the natural resources that sustain us. 

We are very proud to present this collection of stories about soil and where food begins, including some of the best, 
regionally balanced entries from around the world. 

It is our hope that these books will serve as a starting point for children and adults alike to better understand the 
connection between healthy soils, nutrient-rich food and our own wellbeing. We believe that they will help us to 
preserve the health of our soils in the future. 

We hope this series will capture children’s curiosity about soil and encourage them to explore its secrets. And who 
knows? It could also spark a deep interest in biology, soil science and the quest for a more sustainable future.

So kids, sit back with a healthy snack, relax, and read about the wonders of soils and the benefits they bring to our food 
and life!

Happy reading! 

Mr Li Lifeng
Director Land and Water Division (NSL) 

Food and Agriculture Organization of the United Nations 
(FAO)

Ms Laura Bertha Reyes Sanchez
President of the International Union 

of Soil Sciences 
(IUSS)
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1st classified

Soils: where food begins
A Kenyan story, the conversation about a little girl and her mother 
who take a walk to discover different soil types and to understand 
which kind of soil plants need to grow well.

Anja Weber
Development Advisor, GIZ 
Kenya
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2nd classified

The amazing journey 
where food is born
This is a cartoon that describes a learning journey that Tlalle and his classmates had 
to know the exact place where food is born. Tlalle is a girl’s name, but means land in 
Nahuatl, an Indigenous Peoples’ language in Mexico. The story begins at breakfast 
with his father, with a little doubt about where the food comes from. This leads her on 
a series of clues that lead from the house to the ground, passing through the school, 
the school cafeteria, the supermarket and a visit to the field with farmers. Finally, 
Tllale and her classmates return to school with seeds to build a garden vegetables 
and continue learning about the relationship between healthy soil, healthy food, and 
healthy people.

Juan Camilo Fontalvo Buelvas
Universidad Nacional Autónoma de México, PhD student in Sustainability Sciences 
Mexico

El asombroso viaje
hasta donde nacen
los alimentos

The amazing journey 
        where food 

          is born



9

This is a cartoon that describes a
learning journey that Tlalle and his
classmates had to know the exact
place where food is born.

Hi my name is Tlalle, which
means land in Nahuatl, an
indigenous language in

Mexico.  
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Dad, I've always wondered:
where does food 

come from?

Tlalle, that sounds
interesting.  Today. you
should ask your teacher

at school.
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Miss, this morning I had a
little doubt. Where do the
foods we eat daily begin?

Tlalle,  most children have
 wondered about that on occasion. 

Food is transported from somewhere to
our plate. I invite you to follow that

amazing journey...
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The school canteen lady told me
that food comes from the super
market, let's follow that lead...



13

The food that comes to our school 
or home, not only come from the 

supermarket, they can also go through a
tianguis* or small store in the neighborhood.

Let's follow the leads...

*Tianguis is a mobile and traditional market that has existed in Mesoamerica since pre-Hispanic times.
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1

Mr. Pancho, tell me where
the food that comes to the

greengrocer's?

ScallionLettuce

Peppers

Tomato

Cucumber

Tlalle, food comes 
from the field...
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Some food is produced in cities, but 
most come from nearby fields. Sometimes

fruits and vegetables come from other
regions and distant countries. 
Let's follow the nearest leads...
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We farmers produce food on

small or large farms. Every day, we work 

hard to plant, maintain and harvest food.  Food

comes mainly from plants, but the secret is 

under our feet,  let's take a closer look.

On the soil?
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Plants that emerge from small 
seeds, are born in seedlings or small

cribs with soil, and then move
through areas with more soil.

I want seeds for
my school

Se
ed

lin
gs
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Other plants of large seeds,
born and developed directly in

the soil with many animals.

The soil is like
another world.
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I saw that when the soil is sad (light
color and without animals), the

plants often fall sick, do not grow
and are not very nutritious.

This soil appears 
to be suffering from

climate change.
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But when the soil is happy 
(dark and with animals), the plants

get little sick, grow strong and
 are very nutritious.

Delicious
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Let's go back to school
and tell everyone that

food is born on the soil,

Where are we
going now?
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What are we going to 
do with the seeds and

plants we brought from
the fields?

CHARD spinach tOMAToLemoN

Let's build a vegetables
garden so we can eat

healthily and be healthy.
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SOILs:

Where food begins
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3rd classified

Special picnic on World Soil Day
This book aims to show children and all soil lovers, in a playful and fun way, the 
importance of soil as a food producer. The work highlights that, for this to happen, 
the soil must be healthy, conserved, and full of life, that is, rich in biodiversity, 
which help to maintain and replace essential nutrients for plant growth, securing 
food provision to animals and people.

Jully Gabriela Retzlaf de Oliveira
Universidade Estadual do Norte do Paraná - UENP; Professora adjunta C do colegiado de 
Geografia 
Brazil

Special picnic  Special picnic  
onon World Soil Day  World Soil Day 



25

Introduction  

This book aims to show children and all soil 
lovers, in a playful and fun way, the importance 
of soil as a food producer. The work highlights 
that, for this to happen, the soil must be 
healthy, conserved, and full of life, that is, rich 
in biodiversity, which help to maintain and replace essential 
nutrients for plant growth, securing food provision to animals 
and people.

The book also addresses the commemoration of World Soil Day, 
December 5th, and seeks to sensitize children to the functions 
of the soil and its role in people’s lives, as well as to act in the 
popularization of Soil Science among society, thus, contributing 
to Soil Education.

The story highlights the affectionate and educational family 
interaction between grandson Gabriel and his grandparents 
Tico and Nina, who encourage Gabriel to learn about the 
relationship between the soil and food origin. Another 
important character is the teacher at the school where 
Gabriel studies, Aunt Ana. It is a simple tribute to the 
great scientist of ecological soil management, Ana Primavesi, 
who has always underscored that a healthy soil generates 
healthy food and healthy human beings.

Finally, the authors wish that the book 
encourages readers to adopt sustainable 
behaviors and respect for the soil, therefore, 
allowing to produce healthy food, contributing to 
an effective reduction of hunger, malnutrition, 
and poverty on planet Earth.

2
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At the school where Gabriel studies, his teacher, 
Aunt Ana, had an excellent idea on Friday:

Cool!Cool!Cool!

Hello, 
dear students, you 

remember I talked about 
soils and their different 

functions on our planet, right? 
How about we talk about one 
of these functions: production 

of the food we consume, such as 
fruit, vegetables, grains, eggs, 

breads, meats, cakes, juices, 
among many others?

3
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H o w 
about, then, 

having a picnic in the 
school garden to talk 

about soils and food and 
celebrate World Soil Day, 

on December 5th, 
next Monday?

G r e a t ! ! 
Then, for our 

special picnic, I ask each 
student to bring some food, it 

can be fresh, such as a fruit, or 
homemade, such as bread and 

cake, or industrialized, such 
as juice, cookie, or jelly.

Yay!!!Yay!!!Yay!!!

Gabriel and his friends loved 
the picnic idea, as they felt 
they would have fun playing, 
while eating delicious things, 
like Gabriel’s favorite 
carrot cake.

4
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Early on Saturday, Gabriel, all excited, 
went with his parents to visit his 
grandparents at Living Soil Farm.

When they arrived at the farm, 
they met Nina and Tico, Gabriel’s 
grandparents, who were busy 
preparing the foods to sell at 
the farmer’s market in the 
town.

Gabriel affectionately hugged 
his grandfather Tico and 
grandmother Nina.

5
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Then Grandpa Tico went to take care of 
the animals while Grandma Nina asked 
Gabriel to help organize some foods.

Come here, 
my grandson, separate 

the fruits I just picked 
from the orchard. They’re 

in this big basket.

Gabriel, 
these fruits 

are typical of this 
time of year and are very 
delicious because they 

were grown in a soil 
full of life.

Let’s go to the 
orchard, my grandson, and 

I’ll explain everything.

Grandma 
Nina, so many 

delicious fruits are 
in the basket! There is 
papaya, melon, pineapple, 
orange, passion fruit, 

mango, and acerola!

 
Full of life, 

grandma? I don’t 
understand.

6
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Look at the fruit trees! 
They are beautiful and productive!  

Now, look closely at how the soil 
is full of little animals, that 

is, full of life.

Look at the fruit trees! They 
are beautiful and productive!  

Now, look closely at how the soil 
is full of little animals, 

that is, full of life.

Yes, grandma 
Nina, I see 

worms, ants, and 
millipedes.

Yes, Gabriel, and besides 
them, there are many other 

beings in the soil, but we cannot 
see them because they are really 

tiny, such as bacteria and fungi. You know, 
biodiversity in the soil contributes to a soil rich 

in nutrients, necessary for plant growth. We 
can even say that the soil is the home 

of little animals, plants and other 
animals, including us: humans.
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8

Gabriel, 
a living and 

conserved soil provides 
water, air, and nutrients for 

the plants to grow strong and 
healthy and produce quality 

food for all of us on the 
farm and for the people 

of the city. That’s great, my 
grandson, I’m very happy! Now, 

while you’re going to sort the fruits I 
picked in the orchard, I’m going to the 

vegetable garden to pick some 
vegetables.

Grandma Nina, 
with today’s visit, I’m 

learning a lot about the 
importance of having a soil full 

of life and healthy.

Grandma Nina came back from 
the vegetable garden bringing 
another basket, this time with 
carrots, tomatoes, cucumbers, 
pumpkins, cassava, okra, lettuce, 
and cabbage and then she 
showed them to her grandson. 

Wow!! 
So many foods 

can be grown in the 
garden, Grandma!



32
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Gabriel, do you want to 
take a tour around the farm and 

get to know the other plantations 
we have here? Sure, Grandpa!

After taking care of the animals and seeing Gabriel’s 
excitement, Grandpa Tico had an idea and asked:

So much is 
cultivated in the soil, Grandpa! 

Now I understand what Aunt Ana taught in 
the classroom that all life on Earth depends on the 
soil and water and that the soil is the most precious 

resource on our planet that should receive all 
attention, care, and love.

Look, Gabriel, we have 
bean, corn, sugarcane, and soybean crops 

and, in the background, there is the riparian 
forest to protect the river banks.

And, right 
there, we have our 

bee honeycombs, and the 
pens to raise chickens, 

pigs and dairy cows.
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A u n t 
Ana also said that 

we should take good care 
of the soil so it doesn’t get 

sick and stop producing 
healthy food.

Gabriel, your teacher 
is right. With a diseased soil, food 

production decreases, causing hunger, 
malnutrition, and poverty, affecting the 
health of the population, especially 

the needy people.

deforestation
burnings

erosion
desertification



34

11

Yessss, 
carrot cake 

is the tastiest of all! 
And Grandma, you are the 

best cook and grandma 
in the world!

Of course, 
my grandson! Your 

favorite cake! Did you 
know that carrots are rich in 
nutrients and vitamins and 

are very healthy?

Thank you, 
my grandson.

Grandma Nina, 
on Monday, Aunt Ana 

is going to have a special 
picnic with my class in the school 

garden to celebrate World Soil Day 
and asked us to bring food made 
with ingredients grown in the 

soil. How about we make a 
carrot cake?

Returning from the tour with Grandpa Tico, Gabriel 
remembered to talk to Grandma Nina about the school picnic:
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T r u e , 
Grandma Nina. 

Aunt Ana said that 
most essential nutrients 

for our life come from 
the soil.

Yeah!! 
Let’s go.

And there’s 
more. All the other 

ingredients of the cake 
depend on the soil to grow.

Flour comes 
from wheat, sugar 

comes from sugar cane, oil 
comes from soybean, eggs come 

from chickens that eat the corn 
and, of course, carrot comes from 

the vegetable garden.

Well, now 
that you know 

that the soil has 
everything to do with our 
carrot cake, let’s prepare 
this treat for you to take 

to your picnic, OK?

When saying goodbye with 
affection, Gabriel thanked 
his grandparents for the 
teachings and returned 
home with his parents and 
his special cake.
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On Monday, Gabriel proudly brought the delicious carrot 
cake that he had helped his grandmother Nina make to the 
picnic, telling everyone around him what he learned at Living 
Soil Farm about soil and its importance in food production.
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SOILS: WHERE FOOD BEGINS

Concepts of Ana Primavesi

The current decline in soils and their productivity has a common 
origin: soil degradation.

Soil is not an inert mass consisting of a mineral fraction serving 
as a simple support for vegetation, but a dynamic system 
similar to a living organism.

The more intense the life around the root, the greater the 
availability of nutrients.

Everything is interconnected: land, water, air, plants, and 
animals.

Healthy soil produces healthy plants and healthy humans.

https://anamariaprimavesi.com.br/2022/04/15/
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RECIPE OF CARROT CAKE  
WITH A CHOCOLATE TOPPING 

 
INGREDIENTS

• 4 eggs
• 3/4 cup of soy oil (143ml)
• 2 cups of sugar (320g)
• 3 medium raw carrots (250g)
• 2 cups of wheat flour (280g)
• 1 pinch of salt (2g)
• 1 tablespoon of baking powder (15g)

 
PREPARATION 

1. Add the eggs, oil, sugar, and chopped carrots in a 
blender and beat until creamy.

2. Mix the flour, baking powder, and salt in a bowl. Then 
add the cream from the blender and stir gently.

3. Grease the baking pan with butter or margarine and 
pour the cake dough.

4. Bake in the oven at medium temperature (180ºC) 
for 35 minutes or until golden.

5. After removing from the oven, apply a chocolate topping.
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This book is part of the scientific book contest for children 
whose theme is SOILS: ORIGIN OF FOODS, which is an 
initiative of the Food and Agriculture Organization (FAO) 

of the United Nations, its World Soil Alliance (GSP ) and 
the International Union of Soil Science (IUSS) for the 
2022 commemoration of World Soil Day, December 5th.
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Soils: where food begins
Emma is a girl that wants to get as strong as her big vegetarian dinosaur friend 
(Saura Kubwa). She wants to understand if the plants in her grandmother’s farm will 
make her as strong as Saura.

Maite Guardiola Claramonte
Water and Sanitation Advisor

Kenya
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Soils: where food begins
This book follows a story that is sparked by a small child asking her father where the food 
on her plate comes from. It teaches about the nutrients hidden in the soils, the threats 
soils face globally, how important they are for feeding people, and finishes by encouraging 
the child to get her hands dirty, examine the soil and try planting a seed for herself.

James Dowers
Research scientist, ADAS - United Kingdom of Great Britain and Northern Ireland
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To learn more go to: 

 

The website of the Food and Agriculture 
Organization of the United Nations: https://
www.fao.org/home/en  

 

The website of the British Society of Soil Science : 
https://soils.org.uk/ 

 

Or search for the soil science society in your  
country 
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The amazing soil: our food 
and our health
This booklet was designed to disseminate scientific knowledge about soil fertility and 
nutrition to children. The information was based on scientific literature. The language used 
was designed to be simple and fun, showing concepts about the importance of soil fertility for 
all living organisms. This booklet also refers to the importance of sustainable development 
goals in soil conservation.

Marcela Bianchessi da Cunha Santino
Universidade Federal de São Carlos (UFSCar), Dr., Professor, Researcher 

Brazil

THE AMAZING SOIL:
OUR FOOD AND OUR HEALTH
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Once upon a time, a rock... 

...began to form soil on a long geological journey! 

Soil formation is the result of a
combination of factors...

...that work
together over

time... 

...to shape the soil!

Topography

Climatic conditions
Parent material

Organisms
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Soil is vital for 
all life on Earth!

Provision of habitat for a 
huge diversity of life

Recycle nutrients and 
organic matter

Substrate for plant growth

Filter pollutants  

Store and provide 
water for plants and us

Absorb and release gases 
(Climate regulation)

Soil, also, is the life support of
our food and agriculture!

Soils are service providers 
for all living organisms.

Flood regulation

Foundation for human 
infrastructure

Carbon sequestration

Provision of food, fiber, and fuel

 2 and 3
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air

organic 
matter

inorganic 
matter

But how to ensure good production
and quality food?

Thinking about the provision of
our food and agriculture...

...soil is where food begins.

Soil particles are formed by
inorganic and organic matter.

Soils supply the essential nutrients,
water, air and root support for plants.

So, healthy soils are the basis 
for producing food!

water

Soil fertility is connected to 
food quality and quantity. 

4
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Soil fertility is the ability of a soil 
to sustain plant growth.  

Elements are essential for the growth
and development of plants. 

These elements are divided into macro
and micronutrients.

 
 

Micronutrient is needed
in small amounts.

Macronutrient is needed
in large amounts.

Plants absorb elements (i.e., nutrients) and water through their
root system and carbon dioxide from the atmosphere. 

 
In the presence of sunlight, plants grow.

N
P

Ca
K

Mg

S

Fe

Mn
Zn

Cu

B

Mo
Cl

Si
Na

5

6
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Many benefits provided by soils are being lost

through the degradation and loss of soils.

But ... Soil is a finite resource!

Healthy soil
feeds the world

Take a look at 
some examples!
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Erosion

 occurs when soil particles

are pressed together by

external forces, resulting

in loss of pore space.

Salinization

Compaction

is the removal of the top layer of

soil by running water, rainfall,

wind or ice.

is the accumulation of

soluble salts (e.g.,

sodium, magnesium, and

calcium) in soil.

is the increase of

toxic compounds (e.g., heavy

metals, pesticides) in

the soil.

Contamination

7
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Acidification

Nutrient imbalance

is an excess or a

lack of nutrients in the soil.

is the lowering of

the soil pH.

Biodiversity loss

is a reduction in the diversity

of micro and macro organisms

present in the soil.

Organic carbon loss 

is the decline of

organic carbon stock

in the soil.

N
P

K

pH

7
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Soil salinization and 
alkalinization

Soil contamination

Prevent, minimize 
and mitigate

Enhance and improve

Soil biodiversity

Soil organic matter content

Soil water management

Soil erosion

 Soil nutrient 
balance and cycles

Sustainable soil management 
What can be done?

Soil compaction

Soil acidification

N
P

C
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Conserving and re-storing carbon content in soil

organic matter can help to mitigate climate change

through carbon sequestration and reduction of

greenhouse gas emissions, and also, address food

security.

4

The soil is very important

in combating climate

change.

Soil is the greatest pool of 
terrestrial organic carbon.
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Have you heard about Sustainable
Development Goals? 

The Sustainable Development Goals (SDGs)
aim to transform our world. They are a call to
action to end poverty and inequality, protect
the planet, and ensure that all people enjoy
health, justice and prosperity.

Learning about these initiatives helps us develop insights
into critical issues around the world, such as, good health
and well-being, zero hunger, access to clean water and

sanitation and climate action.

Remember that healthy soil guarantees food 
security for all people on the planet!

9
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Potting 
soil

Sand

Potting 
soil

Sand

Potting 
soil

Sand

Step 2: Use a spoon to place potting soil in one
pot and sand in the other pot.

How about being a soil scientist?
Which soil is best for growing plants?

Permanent marker 
Potting soil 

Sand
Spoon

2 small pots
6 seeds (e.g., beans)

Ruler
Watering can

What will you need?

Step 1: Use a permanent marker to label the
 pots as "potting soil" and "sand".

Sand
Potting 

soil

Step 3: Place three seeds into each pot.

How do you conduct the experiment?
 

Sc
ho

ol
 a

ct
iv

ity
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Potting 
soil

Sand

Step 4: Place pots in direct sunligh and gently water the seeds.

Potting 
soil

Sand

Potting 
soil

Sand

 
 

Step 6: Use a ruler to measure the length of each seed sprout.

What pot produced the seeds with the longest sprouts?

What are the key resources (e.g., nutrients, water, sunlight)
to produce a healthy plant?

Step 5: Check the seeds daily and observe their growth.  

Now! Find out with your teacher!
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Healthy soils are essential for plant growth 
and human nutrition.

 
 

The conservation and restoration of soils are 
among the greatest challenges for us!

Sustainable food systems are able to feed the world population
 while protecting the environment.

Nutrition is essential for our
health and development. 

Proper nutrition improves, for
example, health, strengthens the
immune system, and provides

longevity.

10
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Healthy soils are the
basis of a good food

system! 
 
 
 
 

Soil is where food begins.
Remember!
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Solinho in the cerrado
Antonio Azevedo
University of Sao Paulo 

Brazil

Solinho in the CerradoSoil: where food begins
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This story is set in the Brazilian Cerrado and references one of Esopo’s fables: 
The Town Mouse & The Country Mouse

Introduction

In such a large country with many
different biomes, the Cerrado is
called the barn of Brazil, producing
about 55% of the total meat, 56%
of grain and occupies second place
in the dairy sector, with 28% of the
national production (SANTANA, et al.,
2020)
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Click and play a classic Brazilian Cerrado song.
 

Although it looked like a savannah, there were
spots of colour everywhere. She thought the
flowering ipês and pequizeiros were so
beautiful!.

September arrived, bringing the first signs of spring to the Cerrado.

Despite the natural local abundance and living on the farm with her grandmother, Anne felt
lonely, although she knew that in a few months her aunt Louise and cousin Peter would live in
the countryside. It would be the first time the cousins met there, and they were both very
nervous.

While waiting, Anne enjoyed the waterfall baths and the beauty of the spring landscape. 

Pequizeiro (Caryocar brasiliense): typical tree of the Brazilian Cerrado, whose fruits are called "cerrado gold" because
of their yellow colour.

Ipê do Cerrado (Handroanthus ochraceus (Cham.) Mattos): native to the Brazilian Cerrado, ipês can grow up to 14 m
and bloom from July to September.

Cerrado Biome: In Brazil, the area of Cerrado, the Tropical Savannah, is estimated at 2,036,448 km   (IBGE, 2020).

 https://www.youtube.com/watch?v=y7-GMClxouc

2

Ipê
Pequi
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Ingredients
 MethodChicken with Pequi recipe

15 to 20 pequis

2 ripe tomatoes

2 large onions

2 tablespoons homemade seasoning

(garlic, salt, black pepper)

1 tablespoon of ground annatto

3 chilli peppers

Cut the chicken into pieces.

1 chicken, approximately 2 kg Season with homemade seasoning, leave for

about 15 minutes.

Heat the oil in a pan.

Add the crushed garlic and annatto and let them

brown.
Clean pequi in running water and add to the pan.

Add water little by little, until it boils, leaving a

thick broth.
Add crushed chili pepper and salt to taste.

Today is  the
World Soil Day!

Ms. Mary, visibly worried, said that
they might not have the necessary
ingredients.

Peter, trying to help, suggested
that they go to the supermarket,
but Anne explained that they
couldn’t because the closest one
was two hours away from the
farm and no one could take them. 

“But I know what to do!” said Anne and hurried out into the yard.

Confused, Peter went after her. Ms. Mary, a little discouraged, followed her grandchildren.

Grandma's Recipes 

Finally, December 5    arrived. 

Louise dropped Peter off at the farm with Anne and
their grandmother, Ms. Mary. Then she returned to
their new home to unpack. The cousins were finally
together!

To celebrate the date and welcome Peter, Anne took
her grandmother’s recipe book and asked her to
prepare a delicious chicken with pequi.

1 large pepper

3 cloves of garlic

3 tablespoons of oil

Serve with white rice.

Add the onion, pepper, and tomato, cut into cubes.

Add the chicken pieces until cooked

th
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I am 
weak!

In the garden, the children noticed that the tomatoes, peppers and onions did not look very
good.

Peter commented that in the market the food seemed more appetizing. Anne replied, saying
that the farm was also wonderful, but...

“Unfortunately, the plants have looked weak and lifeless for a while now. I often come to the
garden hoping to find more lush plants, but they seem worse every day.”

In the chicken coop, they observed their grandmother taking a look at each of the chickens
but none of them would be big enough for the recipe.

Anne, a little desolate, showed her cousin that the corn reservoir for the birds was almost
empty and the corn stalks didn’t look healthy either.

Upset, they returned home to prepare a simpler meal.

Corn is vital in poultry farming: it makes up about 60% of the
feed for broilers, accounting for 65% of their metabolizable

energy (DALE, 1994). 
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Agronomist: professional who
performs planning, organization,
and maintenance of agricultural

processes. 

Louise, saw how bad the farm had become and remembered how productive it used to be.
Her mother agreed too:

“Yes, we produced everything! Now, only native plants develop well, like ipê and pequi.”

Worried because her mother had not told her anything before, Louise asked if the problems
could be related to the management of the farm.

“I’ve been doing what the last Agronomist instructed - preparing the soil and using good
seeds. I just haven’t been able to buy fertilizers, because they are very expensive,” explained
Ms. Mary.

Louise asked her mother for permission to take a soil sample to the city’s laboratory.

Ms. Mary thought it was time to talk to Louise, who had graduated in Agronomy and Soil and
Plant Nutrition. The field hadn’t been looked at by a professional in a long time and Louise was
the new Agronomist of the region.
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I am 
Weak!

I am 
Weak!

I am 
Weak!

I am 
Weak!

Some of the city’s Earthworms also moved to the countryside in search of a less hectic life,
but when they came across the weak organisms from the farm, they were frightened.

Meanwhile, in the basement...

The countryside’s Earthworms apologized:

“We are sorry to welcome you like this, but we don’t know what’s happening. Some time ago
we were all strong and healthy, but lately we have no energy for anything.”

One of the newly arrived Earthworms, who had lived in a university’s experimental laboratory,
knew these organisms needed help. She screamed as loud as she could:

“Solinhooo!”

As soon as he heard the call, Solinho entered the soil profile.
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When he arrived, Solinho observed the weak
and frightened organisms. To understand the
problem, he asked what was happening.

“We have just arrived from the city and are
dismayed by the state of the inhabitants here.
They all look sick!” Explained the Earthworms.

Solinho had an idea of what was affecting
these organisms, so he did the same as
Louise: collected a soil sample for analysis.

Without even talking, the two scientists
came to the same result: the farm’s soil
had high acidity and low levels of
available nutrients, a problem that
affects all organisms.
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Louise, seeing her mother’s concern, explained that correcting the acidity with limestone and
introducing nutrients with fertilization could greatly improve the quality of the local soil.

Ms. Mary understood but warned her daughter that she would not be able to invest in
limestone and fertilizers at the same time. But Louise reassured her:

“With some waste materials from the farm to compost it is possible to produce low-cost
organic fertilizers, which will save enough money to buy limestone!”
 

Days later, Louise returned and
explained to her mother that the
soils of the Cerrado are naturally
very poor in nutrients. The
analysis also showed very low soil
pH, so only native plants, such as
ipê and pequi, could produce well,
as they had developed specific
mechanisms for those soil
conditions.

The most common types of Cerrado soils are the Ferralsols and Acrisols (WRB/FAO, 2015), which generally
have a low pH (acidic), causing high levels of aluminum (Al  3), which is toxic to plants, and low levels of
nutrients such as potassium (K  ), calcium (Al   ) and Magnesium (Mg   2), which different organisms need for
development. Low pH results in delayed development and reduced productivity. 
Limestone is a basic rock that has Calcium and/or Magnesium. When ground, it can be applied to the soil, as it
has the ability to reduce acidity.
Fertilizers are substances, of mineral (ground rocks) or organic origin (animal or vegetable waste), that are
applied to soil or plant tissues to provide nutrients.
pH is a measure of the amount of Hydrogen (H  ) present, "the most abundant chemical element in the entire
universe" that makes up "various types of organic and inorganic substances", which indicates the acidity or
alkalinity of these substances.

+
+

+ +

+

 Tomatoes, onions, peppers and corn
are domesticated by humans and

developed to produce more, requiring
greater demand for nutrients and a

higher pH.
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Beneath them, Solinho explained:

“The organisms in the field are weak because there are few nutrients in the soil. We need to
find as much organic material as possible to get these nutrients.”

“Come on...” said a camp termite, moving with difficulty.

Seeing the other organisms were also struggling, Solinho realised that they could not
perform the task.
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Above ground, the excited children began to stack organic materials - tree leaves, fruit and
vegetable peelings, animal manure - to form a compost.

Meanwhile, Ms. Mary applied limestone to correct the soil.

Soon, the organisms were able to feel a change in the soil and could smell plant residues.
Solinho, excitedly identified it as organic material that was being stacked just above where
they were.

“So, the problem is solved?” asked the city’s Earthworms.

“Almost, but we still need to release the nutrients to the others.”
 
“How do we do that? This is our first time in the field.”

“I’ll show you!” said Solinho.

The process of releasing nutrients begins with the breaking of organic material into smaller pieces, an
action performed by the mesofauna and soil macrofauna, such as earthworms and beetles. Then the fungi
and bacteria - soil microorganisms - release the nutrients to be aken up by plants and animals.
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The process of turning the compost depends on
the composition of the material and can be done
once a week, making sure that:
- temperature doesn’t exceed 70ºC
- humidity doesn’t exceed 55%
- there’s no bad smell, which indicates rotting
- there’s good oxygenation for the organisms
 to break down materials.

The important elements that make up the organic materials used in
composting are Carbon (C) and Nitrogen (N). We classify these
materials using the ratio of how many molecules of C exist for each
molecule of N, the ideal ratio being 30:1, that is, 30 molecules of

C to 1 molecule of N. It is possible to mix different materials, to get
the optimal ratio and thus optimize the compost.

With the help of the grandmother and grandchildren turning the pile, the organisms gradually
resumed their activities, the organic material providing them with nutrients while they broke
it down into compost. 

As if she were connected to Solinho, Louise mentioned that the soil organisms would be responsible
for breaking down the collected material into nutrients the farm needs.

“But to help these organisms, it is important to turn over the pile of organic materials often,” she
explained.

“How does that help them?” asked Anne.

“When we turn the material, we allow oxygenation which stops unhelpful microorganisms from
growing and reduces bad smells,” replied Louise.
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The amount of limestone and other
fertilizers should be recommended by
professionals in the area.

Once nutrients are available in the soil, they are absorbed by the roots and
distributed to all parts of the plant. When vegetables are eaten by animals or

humans, they contribute to their nutrition.

COMPO
ST

Four months after the process started, the
material was ready to be used in the soil.
Louise and Peter went to the farm to help
Ms. Mary and Anne.

Based on the results of the soil analysis,
Louise was able to calculate the amount of
organic fertilizer to be applied.

Thrilled, she knew that the quality of the
fertilizer achieved was due to the excellent
work of soil organisms.

“You know, kids, even if we can’t see the
work happening, the soil organisms play a
very important role in that process.”

Everyone smiled at them gratefully.

After the application of organic fertilizer, the
nutrients that were missing for the vegetables
produced at the farm were now available.
Gradually, all the seeds and seedlings planted by
the grandmother and grandchildren germinated
and grew strong and healthy. The corn also developed well and could soon

be used as chicken feed.  Louise was happy
for her mother and niece, and the results
found on the farm would be used in
scientific studies in the laboratory where
she worked. 

Nutrients are classified according to the amount
required by plants:
- Macronutrients - required in larger quantities: 
   N, P, K, Ca, Mg, S.
- Micronutrients - required in smaller quantities: 
   B, Cl, Mo, Cu, Fe, Zn, Mn.
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Peter researched and found that besides Anne, his grandmother and his mother, the Brazilian
Cerrado has several heroines, including: 

Mercedes Bustamante, 

master in Agricultural
Sciences and PhD in
Geobotany, is "one of the
main references in the
Cerrado biome, working
in the area of ecosystem
ecology focused on
changes in land use,
biogeochemistry and
global environmental
changes". 

To learn more, click here

https://bit.ly/3CEcTZ1 

Joana Döberainer, 

an agronomist from
Czechoslovakia living in
Brazil, pioneered
research on improving
soybeans and other
vegetables through
Biological Nitrogen
Fixation, which made the
country’s agriculture
competitive with other
nations. 

To learn more, click here

https://bit.ly/2w9ZKor 

Ieda Mendes, 

Agronomist, PhD in Soil
Sciences and
researcher at Embrapa
Cerrados. Her studies
on biological nitrogen
fixation, microbial
ecology and soil quality
bioindicators influenced
the development of soil
bioanalysis technology
through which farmers
identify soil quality. 

To learn more, click here

https://bit.ly/3zmN8M3 
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After a year of cooperative
work between humans and
organisms, the soil of the
Ms. Mary’s farm entered
full productivity and
fertility. 

To celebrate, the family were
finally able to prepare their
delicious recipe of chicken with
pequi, using fresh and organic
ingredients that the soil had
produced after being fertilized
with the compost made on the
farm.

Nutritional properties of pequi: The pulp and almond contain 267.9 kcal/100 g and 317 kcal/100 g,
respectively, constituting a rich source of calories (Unicamp, 2006).
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Under the new management, all organic waste 
was now composted and used in the production 
of food for humans and animals. 

The organisms were also happy and healthy due to 
the abundance of nutrients in the soil. 

Even unintentionally, the humans and soil 
microorganisms had collaborated to produce a 
nutritious soil and healthy plants.

Then Solinho knew that it was time to say goodbye.

The end

In that story, we learned a fe
w lessons:

- We must pay more attention a
nd value native plants and

their mechanisms of survival i
n the environment;

- We can, in addition to minera
l fertilizers, use alternative

sources of nutrients,

such as organic fertilizers. Th
us, we should prioritize

sources associated with the re
cycling of compounds, such

as domestic organic waste;

- We have seen that soil fertilit
y is not only the chemical

part, but also biological (and
 can affect soil physics!).

Did you know?

Brazil is the only country so
 far that has a biological

evaluation system for routine 
fertility analyses. 

https://bit.ly/3EKqkJl
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Soils, where food begins
Luna does not yet know what adventure is awaiting her in her grandad’s garden. While 
she is trying to fall asleep among the bean plants she hears a rhyme by a most unusual 
character. A few words to be transported closer than ever to the magic universe of soil, 
roots, plants and food.

Laura & Lea Riggi 

Sweden

SOIL
where food 
begins...

Text by Laura Riggi
Illustrations by Lea Riggi
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Chapter 01
Grandad’s sound garden
Luna could not sleep, it was too hot, too noisy, and too 
bright. The garden was the theatre of a great summer 
concerto. The bassoon buzz of the bumblebees, the 
chirping cellos of a thousand crickets, the wail and 
whistle of the wind, the melody of the black birds and 
all the whoosh of the leaves… but louder than all, the 
grumbling, snorting and rumbling of her grandad 
snores. Luna’s grandad was taking a nap in the shade 
of the big oak tree. Like every day since the first flower 
buds had appeared, he would lay by his vegetable 
garden after lunch and fall deep and loudly asleep.
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2

Luna closed her eyes and lay still in the grass. 
She tried very hard to doze off. It was no good. 
The grass blades were tickling her and something 
hard under her was giving her trouble. Turning 
round, she found a bean. It looked bigger and 
more beautiful than any she had ever seen.

Perhaps, she said to herself, this is the magic 
bean her grandad was telling her about last 
night. He had told her of this boy named Jack, 
who had beans that could grow to reach over the 
clouds, to magic castles with giants. But Luna was 
scared of heights. She loved having her two feet 
on the ground.

Luna could not stop staring at the bean. It was really 
beautiful, with rainbow shades, and on its tip a little 
root was growing like a long hair. It had a little black 
eye that was staring at her. And the more she stared 
the more she was convinced that it was staring right 
back. “Little bean, if only you could speak and share 
where you have been, how can you grow from a seed 
to be so tall and so green…?”

“Hello there, Luna, isn’t it?” Luna jumped. “Ah-ha” the 
bean whispered. “You’d never guess that a bean can 
talk!” Luna was crouching a little now and pushing her 
face closer and closer to the bean until the tip of her 
nose was actually touching its hair. 

“And now,” the bean said “if you really want to know, 
all you’ve got to do is bow low and slow. 
Look for the worm borrow,
 on the surface of the ground where plants grow. 
The worm can take you down below. 
In a world of magic, and explain it all”

The bean winked at her and then closed its eye. Luna looked around, wondering what 
had just happened. The bean rimes were turning round and round in her head like a spell. 
Almost without knowing what she was doing, she went on her belly on the surface of the 
soil, and around her grandad vegetable plants she searched for the worm.

Luna was so close that she could smell the soil, it was earthy and musty. Being so close, 
she realized that the dark brown of the surface was actually made up of a thousand 
reflections. Digging a bit with her hand she saw a hole, a bit smaller than her fingers. 
This isn’t just a hole, she thought excitedly. It’s a tunnel! and pulled by an invisible force, 
she put her finger in it.
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Chapter 02
The earthworm ride
“Stop, right there you squishy 
soggy thing!” shouted 
someone, something, inside 
the tunnel. “Who are you 
to destroy my work? it is a 
construction site, can’t you 
see, or are you too big to 
care?”. Luna, for the second 
time in a day was jumping in 
surprise, as she saw the head 
of the earthworm with a yellow 
helmet sticking out of the hole. 
But this time she knew not to 
wait and to spoke fast.

“Hullo Sir Worm, do not be angry, my name is Luna 
and Mr Bean told me to find you. All I want to 
know is what happens down below, is soil alive, and 
how do things grow? Could you be my guide and 
take me for a ride?”

The earthworm, a proud creature, cooled down by 
Luna’s interest, rose with all its length from the 
tunnel. “Life is soil and soil is life, my dear. But you 
will not be able to see well underground. Close your 
eyes and start looking through sound. Feel your 
way with your other senses. In the soil most life is 
blind, we have feelers and hairs to get around”. 
Luna closed her eyes. The earthworm continued his 
rhapsody. “But above-all, you will need to be small, 
hoooo soooo smallllll, to fit through this hole and 
seat on my back for an under-stroll”. And as the 
earthworm was chanting these words, Luna was 
getting smaller, smaller, and smaller… 
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Chapter 03
First encounters
…Luna opened her eyes to find she 
was now a little smaller than the 
earthworm. Under the shade of the 
bean plants, she was startled by all 
the activity around her, it looked like 
a circus. Six-legged acrobats were 
jumping in the air. “What are they? 
With their spring and their colors” 
Luna asked. 

“They are the springtails. Aren’t they 
incredible, they can jump over twenty 
times their size. And the little round 
ones running and rolling are the mites. 
They are both decomposers animals, 
just like me, only that I can dig deep 
and move soil all around. They will eat 
and break down dead plant material 
and make more food and soil for the 
plants and crops to grow. Without 
decomposers, dead leaves, would pile 
up everywhere. Imagine that!”

“Come on my back and I will take you 
for a ride”

Luna hopped on the earthworm back 
and together they dive down the 
tunnel. 
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Chapter 04
Dawn of the soil
As they enter the soil, the 
darkness leaves place to a 
magical sight.

“Soils are largely unknown 
universes, Luna” declares 
the earthworm. “Full of 
bubbles, pores, roots. 
Bursting with colors, 
despite the darkness, 
and music of drops and 
screeches and scratches. 
Soils are complex systems 
formed by a mixture of 
air, minerals, and organic 
compounds made by dead 
plants and animals…” “But 
where is the life, is the 
soil only material and 
mineral?” Luna interrupts.

“Hahahah,” his laughter 
was resonating through 
the galleries and 
reverberating over the 
walls. “Look a bit closer, 
open your ears, there is 
life of all sizes down here! 
I do not even know how 
many species live in the 
soil, but what I do know 
is that soils contain the 
greatest biodiversity on 
Earth, Taken together, 
the soil animals that live 
belowground weigh more 
than the sheep and cows 
above them”.

Now travelling under the vegetable garden, Luna sees the roots of the pumpkins, of the 
beans and of the poppy flowers of her grandfather. She can hear her grandad voice 
singing to his sunflowers in Italian “Hooo sole mioooo!”
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Chapter 05
The Lady and the root-boy
Behind the bend of a root Luna sees a white veil, made of a thousand silk threads, 
moving like a jelly-fish to a rhythm Luna cannot yet hear. “Shhhh, listen,” says the 
earthworm “it is lady mycelium, she’s a real hyphae, a real star down here”. 

Luna sees that the white lady is entangled, 
in a passionate embrace with the root of the 
pumpkin. She is moving and stretching through 
the soil… Luna is hypnotized by her movements, 
all her arms stretching and searching the soil. 
“What are you looking for?” Luna asks.

“See, I help the plants with 
nutrients so that they can grow 
and be strong and they give me 
energy in return …except in some 
places, I heard, aboveground, the 
soil-surface dwellers give food to 
the plants directly so that I am not 
needed any more. Our relationship 
is vital but fragile. We need each 
other and together we’re strong. 
But I do not resist well when the 
soil gets turned and grated and 
if plants do not need me to get 
nutrient, I sulk and despair”

To the rhythm of some mites 
playing jazz, the lady, her hyphae 
and the root waltz away. 

“I am looking for nutrients to bring to my 
root-boy.” Intervenes the white lady. “I am 
a mycorrhizae fungi, my hand, I mean my 
threads, or some call them hyphae, stretch 
and search to get nutrients from the soil. 
I help this big lazy root-boy and bring it 
nutrients. I may look small and fragile, but 
let me grow and I will spread and connect 
all roots. Most plant roots would dance 
with me given the opportunity.” Luna is 
under the spell of the white lady, who is 
still dancing and extending all around her. 
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Chapter 06
Micro-mania

The earthworm and Luna continue through the labyrinth of roots and 
hyphae. They enter a soil pore. Suddenly there is a lot of noise. It is a 
party. The springtails are jumping, they are smaller and whiter than on 
the surface, they are feasting with some mites eating dead plant material. 
There is music and more dancing. So many tiny creatures of all shapes 
and colors. “They are microbes. They are tiny organisms that cannot be 
seen with the naked eye, as most of them are made up of only one cell” 
The earthworm shouts over the music. “They are releasing nutrients and 
participating to the nutrient cycle, that is the movement and exchange of 
nutrients between the non-living and living parts of the soil. Nutrient cycling 
helps plants grow!”

In a dark corner of the room, Luna sees a big, ugly mass being cornered. “It 
is a pathogen” intervenes the earthworm. “He is trying to reach the potato 
roots and feed on them, but the other guys, the microbes, are blocking the 
way. If they left it, it would damage the plant and there would be no potato 
to eat. Like aboveground there are the good guys and the bad guys. If the 
soil is not healthy and happy, the bad ones can take over”.
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Chapter 07
The nodules of the bean

At the next red light stop, Luna is 
intrigued by the cutest little houses 
attached to the roots. “This is a 
bean root. All legumes form these 
wee houses, they call them nodules. 
They are for microbes to live inside. 
Thanks to the microbes in these 
nodules, the plants can obtain more 
food from the soil and thanks to the 
plants, the microbes have a place to 
live and a lot of sugar to feed on…” 
“Like the white lady hyphae!” Luna 
shouts. “Exactamente!” declares the 
earthworm.

The red light turns green and off they 
go. They ride until they reach the 
garden’s wall. 

“Luna, do you want to 
keep going and see 
the other side where 
the fields are?” ask the 
earthworm. Luna nods. 
“I see! Then, brace 
yourself, as that world 
is full of pits and falls 
and risks”.
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Chapter 08
The other-side

On the other side 
of the wall there is 
an immense field 
of wheat. Nothing 
else till the eye 
can reach. 

Luna and her 
companion are 
travelling through 
a soil that is sooo 
silent, sooo dark, 
soooo compacted, 
nothing seems to 
be alive here… the 
same thin, lonely, 
sad looking roots 
extend forever, no 
dancing, no music.

Luna closes her eyes very hard to try to catch a sound, any 
sound. After what seems like a long long moment she hears a 
song, so sad and so deep. She opens her eyes and sees an old 
hyphae… he is all blues and singing like a broken record.

“Ain’t no sunshine when she’s gone, It’s not warm when she’s away, 
And this house just ain’t no home, Anytime she goes away”.
“Who are you singing to? Who is gone away?” asks Luna.

“Ho my roots do not need me. You see young lady, the plants 
get all the food they need from above…the farmer here gives 
them liquid nutrients. Plants do not need me anymore… Ain’t no 
sunshine when she’s gone” “But where is everyone?”… 

The old man replies “Because of pesticides nothing wants to live 
here and few could survive anyway. Only the tough ones that 
resist stay, I am too old to leave. The ones who stay are the young 
violent microbe gang, they do not do much good around. They 
miss their function and so are lost and bored.”
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Chapter 09
The soil trembles

Suddenly the soil trembles… it’s the tractor coming over to harvest the wheat. The 
earthworm takes Luna on a run towards the wall. To the safety of the field side and from 
the wall of the garden, with the view on both worlds, her grandad’s garden and the wheat 
field, the earthworm tells Luna: 

“Remember Luna, to protect the soil balance needed for a healthy soils and plants. Soils 
need love and life. If soils loose too much biodiversity due to poor soil management, this 
could reduce the ability of the soils to grow plants. Healthy soils are important because 
they support the growth of crops, ultimately help farmers grow enough food to feed us all! 
Soils are where food begins!”

“Yes I’ll remember… everything down here seems to work and fit together, a bit like a puzzle, 
but where the pieces would be so very tiny and attach in so many ways. And what do you 
do Sir Worm?”
“I am an ecosystem engineer, I mix, create, modify, and maintain the soil structure. If your 
soil is healthy and welcoming you will find me borrowing there.” 

And with these words he dives back in the soil, 
but this time without Luna.
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Chapter 10

the end...

Up-side down
Luna wakes up with the bean in her hand, close to her 
chest. Her grandad is nearby talking to his pumpkins now. 
Luna remembers everything, this cannot be a dream she 
is sure of it. It felt all too real. Luna kneels in the ground, 
where the beans are growing and staring she finally finds 
them…the circus springtails.

Her grandad is now calling from the kitchen 
“Lunch is ready, Luna!”.  

Luna stares one more time at the acrobats, and then 
makes a little hole in the ground, where she plants the 
bean, “I wish you a good waltz with the lady hyphae Mr 
Bean and a good party with the microbes. I will be looking 
out for the worm and for your beans”.
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SOIL
where food begins...

Luna does not yet know what adventure is 
awaiting her in her grandad’s garden. While she 

is trying to fall asleep among the bean plants she 
hears a rhyme by a most unusual character. A few 

words to be transported closer than ever to the 
magic universe of soil, roots, plants and food. 

Laura & Lea Riggi are two sisters interested to bring together science and arts 
and associate their complementary skills. Laura is a researcher in agro-ecology, 

looking into above and belowground biodiversity. Lea is an illustrator and 
graphic designer. 

Further information about their previous work and research can be found 
through the links below:

https://www.researchgate.net/profile/Laura-Riggi
https://www.behance.net/lrleariggic7e2
https://www.instagram.com/lea__rosa/
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Food for soul
This book is about soil and how important it is to maintain healthy soil for nutrition and 
food to convey the message to young kids about how soil health is directly correlated to 
human health.

Sayba Binte Sharif 

Bangladesh 
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The beauty of a healthy soil
Having a Healthy Soil really means to us. It is our big responsibility to do something that 
can improve the soil. We need to know the condition of the soil in order to build soil 
health. Knowing the status of the soil is the key to monitoring and managing the soil.

Precious Dane Tagas
Xavier University-Ateneo de Cagayan, Instructor 
The Philippines

SOILS: WHERE FOOD BEGINS
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Hi! I'm Woody the wanderer. Let me

show you the world of a healthy soil.
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Soil makes up the outermost layer of

the Earth, in which plants grow, it

provides us with so many benefits. 

The plant needs soil for

an adequate amount of

available nutrients, a

sufficient amount of

water, a good amount of

air, and a favorable

environment for root

growth. Soil is essential

for crop production since

this is a medium for plant

growth
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MINERAL
MATTER
(45%)

ORGANIC
MATTER

(5%)

WATER
(25%)

AIR
(25%)

Soil is composed of mineral matter, 
organic matter,air and water where
nutrients and minerals are derived.

What's in our soil?

Mineral matter are the non-living parts of the soil made up of solid particles of
different shapes and sizes and are really important for building soil texture. Organic
matter is made up of dead plant and animal materials at different stages of decay or
decomposition Soil air contains the primary gases namely nitrogen, oxygen, and carbon
dioxide. Water contains dissolved nutrients. 
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These components of the soil function
together to provide 
us with ecosystem services. Knowing
these components, we can easily manage
them.

SOIL IS THE FOUNDATION OF AGRICULTURE, SUPPORTING CROPS AND LIVESTOCK, THEREFORE
HAVING HEALTHY SOILS ARE VITAL. 
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Why is it important to have 
a healthy soil? Soil health
relates to everything.

Food Security

Biodiversity

Climate change
adaptation

Energy security

Soil and water
retention
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What could possibly hurt 
our soils? What are the
threats which make it less
productive?

Crop production systems, and problems with tillage loosen the soil and expose
soil to drying which can lead to wind or water erosion and exposing soil
organic matter to oxidation. 

Land Use Change
Pollution

Unsustainable
mangement
practices

Overgrazing
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Reduction of humus and 
and soil fertility due to 
erosion

Loss of nutrients

decreased availability of
 nutrients

What are the effects of these 
unsustainable practices

contamination of soils

Unsustainable practices lead to nutrient imbalances, acidification, erosion,
and pollution and therefore affect our food quality and quantity.

Loss of biodiversity



127

Sustainable soil
management can be

done to increase food
production.

By the way, let me tell you 
about the ways to restore and 
maintain soil health. I am really 
excited and I could be a part too.
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Residue management

Crop rotation
 

Add organic materials
 

Use cover crops
Reduce tillage

Combinations of the above

Let's do our part!
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Here's to another 
adventure to achieve 

soil health.

Food security and food safety, improvement of agricultural
production, nutrition, and human health are potentialities if we

restore, manage and conserve our soils.
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Soil is not just a medium for holding up crops, it is a complex living
system that when manage properly, provides all the nutrients
crops will need, stores water more effectively, and nurtures a

rich and invaluable microbial life. 

I am part of the solution.
Come on and let's be

responsible in our own little
ways.

SOILS FOR NUTRITION

#WORLDSOILDAY2022
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