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Foreword

On 5 December 2022, the ninth UN World Soil Day celebrations focused on the theme Sodls: 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 Ms Laura Bertha Reyes Sanchez
Director Land and Water Division (NSL) President of the International Union
Food and Agriculture Organization of the United Nations of Soil Sciences

(FAO) (IUSS)
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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 o
which kind of soil plants need to grow well.

Anja Weber

Development Advisor, GIZ
Kenya

Soil:
where food begins

a Kenyan story by Anja Weber



Mama why does nothing ever grow in my sandpit?

Look closely - sand is nothing but little pieces of rocks and stones.
Plants need to hold on to soil with their roots to find water and food to grow.
Sand is too loose for that.



The sand at the beach gets flooded every day, but a few hours later
it is so dry again that you can play in the sand
because the pieces of sand can't hold the water.

Mama, where else do plants not grow well?

For example in pure clay soil.
What is clay?
Let's visit your cousins.
Aunty Amina and uncle Vincent are repairing the old cow shed.
The walls are made of clay.



Mama, look! | can make a sausage out of clay!

Yes, this is why you can make pots and walls out of clay.
Take some home to make some plates and bowls for your dolls.

The problem with clay soil is that it can be as hard as a wall. It is difficult for
plants to grow their roots into such a soil. When it dries clay soil cracks.
That's why uncle Vincent needs to repair the wall.

In which soil do plants grow best, Mama?



Come! We go and have a look at Granny's garden.

Granny, everything grows so well here!

Garden soil is a nice mix of sand and clay and organic matter.
It is neither too loose nor too hard. It is not too dry and not too wet.
The organic matter makes the soil crumbly and dark.

Granny, your soil smells nice and sweet!



Where does the organic matter come from?
It comes from dead leaves and roots.

Look, the compost and mulch that Aunty Amina spreads on the soil is also
organic matter.

Good soil is full of little insects. Can you see the earthworms?
They eat the organic matter and turn it into food for plants.
That's why everything grows so well here in Granny's garden.



Mama, let's harvest some nice, fresh vegetables
and invite my cousins for lunch!

Soils: where food begins

A Kenyan story by Anja Weber
2022
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The amazing journey
wherefood isbom

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 Auténoma de México, PhD student in Sustainability Sciences
Mexico

The amazing journey
where food




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 Nahvatl, an
indigenous language in

Mexico.




q

Dad, ['ve always wondered: Tlalle, that sounds
where does food interesting. Today. you

; come from? should ask your teacher

at school.

10



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

U

Tlalle, most children have

. wondered about that on occasion.
Q Food is transported from somewhere to

our plate. [ invite you to follow that
amazing journey...

11
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The school canteen lady told me
that food comes from the super
market, let's follow that lead...




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.

13
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Lettuce

Tlalle, food comes
from the field...

Mr. Pancho, tell me where
the food that comes to the
greengrocer's?



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...

15



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

7 W
On the soil?

@.gﬁ.

16



Plants that emerge from small
seeds, are born in seedlings or small
cribs with soil, and then move
through areas with more soil.

[ want seeds for
my school

17
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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.




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
o be suffering from

. climate change.

19
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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{

oY%
& e un®



Where are we
. going now? Let's go back to school
\{ and tell everyone that
food is born on the soil,

21
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what are we going to
do with the seeds and
plants we brought from

the fields? /

Let's build a vegetables
garden so we can eat
healthily and be healthy.
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where food begins
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Special picniconWorld 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 Parand - UENP; Professora adjunta C do colegiado de
Geografia
Brazil
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At the school where Gabriel studies, his teacher,

Aunt Ana, had an excellent idea on Friday:

Hello,
dear students, you
remember T talked about
soils and their different
functions on our plavet, right?
How about we talk about one
of these functions: production
of the food we consume, such as
fruit, vegetables, grains, eags,
breads, meats, cakes, juices,
among many others?



How
about, then,
having apicnic v the
school garden to +alk
about soils and food and
celebrate World Soil Day,
on TDecember 5th,
next Monday?

Then, for our
special pievic, T ask each

student to bring some food, it
can be fresh, such as a fruit, or
homewmade, such as bread and
cake, or industrialized, such
as Juice, cookie, or elly.

@Gabriel and his friends loved
the picnic idea, as they felt
they would have fum playing,
while eating delicions thivgs,
ike  Gabriel's  favorite
carrot cake.
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Early on Saturday, Gabriel, all excited,
went with his parents to visit his
grovdparents 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 wmarket in the
Town.

Gabriel affectionately hugged
his grandfather Tico and
grovdmother Nina.
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Then Grandpa Tico went to take care of
the avimals while Grandma Nina asked
Gabriel +o help organize some foods.

Come  here,
my grovdson, separate
the fruits T just picked
from the orchard. They're
in this big basket.

arandma
Nina, so wmany
delicious fruits are
m the basket! There is
papaya, wmelon, pineapple,
orange, passion fruit,
mango, and acerolal

these  fruits
are typical of this
time of year and are very

~ Full of life,
delicions b@caqsc +|(1@\1 orandma T dow't
were growv in a soll
understand.

full of life.

Let’s go to the
orchard, my grandsov, avd
T’ll explaiv everything.

29



30

Look at the fruit trees! They
are beantiful and productivel
Now, look closely at how the <oil
is full of little animals,

Ves, @mvwhma
Niva, T see
Worms, ants, and

that is, full of life. willipedes.

Ves, Gabriel, and besides
them, there are many other
beings in the soil, but we canvot
see them becanse they are really
tiny, such as bacteria and fungi. You kvow,
biodiversity in the soil contributes to a soll rich
in nutrients, necessary for plant growth. we
can evew sayq that the soil is the howme
of little animals, plants and other
animals, including us: humans.




Gabriel,
a living  and
conserved soil provides
water, air, and nutrients for
the plants o grow strong and
healthy and produce quality

Gromdma  Nina,
with today's visit, I'wm
learving  a  lot  about  the
impor+avce of having a soil full
of life and healthy.

food for all of us on +he
farm and for the people
of the city.

That's great, my
grovdson, T'm Very nappy! Now,
while ou're going to sort the fruits T
picked v the orchard, T'm going +o the
vegetable garden +o pick some
vegetables.

@roamdma Nina came back from
the vegetable garden bringing
another basket, this time with
carrots, tomatoes, cucumbers,
pumpkins, cassava, okra, lettuce,
and  cabbage and  thew she
showed them +o her grandson.

So wmany foods
com be grown in the
gardev, Grandmal

31
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“--* After taking care of the avimals and seeing Gabriel's

Gavriel, do you want +o
take a tour around the farm and
get to know the other plantations / g
we have here?

Look, (Gabriel, we have o
bean, corn, suaarcave, and soybean crops And, righht
and, i the backaround, there is the riparian there, we have our
forest to protect the river banks. bee honeycombs, and the
pens to raise chickens,
pigs avd dairy cows.

So wuch is
eultivated in the soll, Grandpal
Now T understand what Auvt Ana tangt v
the classroom that all life on BEarth depends on the




Aunt
Ana also said that
we should take aood care
of the soil so it doesn't get
sick and stop producing
healty food.

@abriel, your teacher
is right. With a diseased soil, food
production decreases, causing huger,
malnutrition, and poverty, affecting the
health of the population, especially
the veedy people.

33
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Returnivg from the tour with @Grandpa Tico, Gabriel
remembered to talk to Grandma Nina abount the school picnic:

Grandma Nina,
ov Wounday, Aunt Ana
1s golng to have a special
plevic with wy class v the school
garden to celebrate World Soil Day
and asked us +o bring food made
with wgredients grown v the
soil. How about we make a
carrot cake?

Of course,
my gravdson! four
favorite cakel Did \ou
know that carrots are rich in
nutrients and vitaming and
are very healthy?

e

..._,.-.w'

|

Messss,
carrot cake

is the tastiest of alll
And Grandma, you are the
best cook and gravdma
v the worldl

Thank you,
my arandson.

11




Flour comes
from wheat, sugar
comes from suaar cave, ol
comes from soybean, egas come
from chickens that eat the corw
and, of course, carrot comes from
the vegetable gardew.

And there's
more. All ¥he other
ingredients of +he cake
depevnd on the soil to grow.

True,
@romdma Nina,
Aunt Ana said that
- A wost essential wutrients
for our life come frowm
~ the <oil.

well, wvow
that you kvow
that the soil has
everything to do with our
carrot cake, let’'s prepare
this treat for you to take
to your picnic, OK? 4

wWhew savivg goodlye with
affection, Gabriel thanked
his grandparents for the
teachings  and  returved
home with his parents and
his special cake.

35
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Ow Wownday, Gabriel prondly brought the delicions carrot
cake that he had helped his arandmother Nina make +o the
picvic, telling everyove around him what he learned at Living
Soil Farm about soil and its importance in food production.




SOTLS: WHERE FOOD BEGLINS

Covcepts of Ana Primavesi

The current declive v soils and their productivity has a common
origiv: soil degradation.

Soilis not an ivert mass consisting of a miveral fraction servivg
as a simple support for veaetation, but a dynamic system

similar to a living organisim.

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

Everythivg is nterconvected: land, water, air, plants, and
animals,

Healthy soll produces healthy plants and healthy humans.

https:/[anamariaprimavesicomlor/202.2/04/15/

14
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RECIPE OF CARROT CAKE
WITH A CHOCOLATE TOPPING

INGREPIENTS

4 eonys

2[4 cup of soy oil (142ml)

2 cups of sugar (32.09)

3 medinm raw carrots (2500)

2 cups of wheat flour (2809)

1 pivich of salt (29)

1 tablespoon of baking powder (159)

PREPARATION

1. Add the eags, oll, sugar, and chopped carrots in a
blewder and beat until creamy.

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

2.arease the baking pan with butter or margarive and
pour the cake dougin.

4. Bake i the oven at medium temperature (120°C)
for 25 minutes or until golden.

5. After removing from the oven, apply a chocolate topping,

B el s b e

o o o 2P ot o ot e

15



This book is part of the scientific book contest for children

whose thewme is SOTLLS: ORTGIN OF FOODS, which is au

initiative of the Food and Agriculture Orgavization (FAO)
of the United Nations, its World Seil Alliance (GSP ) and
the International Union of Seil Sciewce (TUSS) for the
2022 commemoration of World Soil Day, December Sti.

39



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

40



HEwo, I AM SAURA KUBWA, A DINOCSAVR
FROM THE SAUROPOD FAMILY, THE LARGEST DINOSAUR
THAT £VER L/VED ON EARTH,

WANNA KNow WHY IN My FAMILY WE
WERE 50 BiG AND STRONG

THE ATMOSPHERE WAS MOSTLY
NITROGEN , WATER VAPOR
AND CARBON DIOXIDE (C0,)

i ARoUND A TO D TN .' " e B 2 =
| BILION YEARS AGO, THE\S : :

¥) WEATHER ON EARTH
WAS VERY HOT THE
AIR WAS FULL OF
C0, AND ALMOST

=" \JE CouLD ONLY FIND TINY
" MICROORGANISMS BREWING IN GREENISH WATERS.
THESE WERE THE CYANOBACTERIA ANDTHE PHOTOSYATHETIC
£UKARIOTES ) THE ANCESTORS OF PLANTS.

= S\ THESE ORGANISMS WERE ALREADY
CONSUMING (D, TROM THE
ATMOSPHERE AND
RELEASING Oy

; THE FIRST FLANTS ANd
FUNG! STARTED COLONIRING
THE EARTHSURFACE AROUND

500 M. YEARS AGO.

ZANTS EVOLVED RAPIDLY IN

GROWIN q, CONSUMING CO2.
FROM THE ATMOSPHERE

AND RELEASING 0y

7

A-3 BILLIONS YEARS AGO - PROTEROZOIC

I WAS RoRN AROVND
450 MILLION YEARS AGO. BY THEN
€ EARTH WAS COVERED INTALLVEGETATION
ALL OVER .. YuMMy [l]

I AM VEGETERIAN AND WANT TDGET AS BIG AND STRONG
AS MY MpTMER, Do Yob KNOW THAT SHE IS
35M LONG (LIKE 3ScHOOL BUSES )

AND SHE WEIGHS &0 ToNS |1}

EMNA , ALMOST AL THE
NUTRIENTS THAT THE
RANTS NEED (OME FRoM
THE SolL. SO, LET’S LooK
AT THE TREE's R0OT
NETWORK TO UNDERSTAND

WHAT THE PLANTS
EAT TOGET SO

BIG /Il
wow!l!

THE SolL IS
ALIVE, THERE ARE
TONS OF LITTLE

71y NAME 1S
EMMA AND I WANT
To BE AS STRONG

“ — i

SAURA, CAN YOU TEL-
ME THE SECRETS OF
THE PLANTS You EATZ,

>

JURASSIC 150 MYr AGO

s | g ¢ 5 A ; - = - 7: -.:.:k
\  NO OXYQEN ) i g ‘.“ . 1 : i ; .:, P ~7 = - A : o)
" e - : ¥ : % G . = ~ £os

41
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Ul WHAT
AND HOW DO
PLANTS E£AT:

Co, FROM THE ATMOSPHER ~
ADPENINGS A

i R L R FLX .
/00y ANPHEE O WNS : ¢ aaLeD STOMATAL
SUNLIGHT THE PLANT TRANS - THEY COVER THE LEAI
#Z\SURFACE AND ARE USED

FORMS IT To SUGARS, /KE
GLVCDSE (Cs Huo‘) THAT:
EMMA, WHAT cAN ILL USE
, THE PLANT W
YOUFIND (N YOUR KITCHEN)
THAT HAS PROTEINS SUGAR
AND CARBOHYDRATES 7

I HAVE BROWN SUGAR,
WHICH IS ASIMPLE SUGAR,

| £GGS THAT ARE RICH IN PROTEIN,
7 W/LL PROVIDE OTHER NUTRIENT:

T0 THE PLANT THAT ITNEEDS [i

RELATIONSH|P BETWEEN TH!
PLANT Z ORGANISMS
IS CALLED
SYMBIO
CAKE WimH THESE __ 1y :
ZN GRE DIENTS,/! OF CARBON, OXygEN AND
SAURA 50 THE EXUDATES . / bty SR 7 o0aen (</m,0). THE
FROM/WE PLANTS ARE Lke | o 7 4 I \ Z AN\ AMINOACIDS AND PROTEINS
CAKES AND COOKIES FOR/[I 01 0 s G S R HAVE ALS0 NITROGEN
THE MICROORGANISMS ! » 7" e ! ) - MOLECULES /N
/ : e = _ JHEIR STRUCTUR

TEY, T DROY
MylEAVES So T
BRING NUTRIENTS ALSO
To BACTERIA AND FUNGI IN
THE SoiL |

AND Wi My DIGGING
I BRING OXYGEN INTD THE
SOJL FOR ALL THE MICROOR-
GANISMS. ..

—,
. D

(
|
)

T

()

AS (TS INTERNET So
TPLANTS AND MICROORGANISH)
CAN (OMMUNICATE AND

ALSO SEND TO EACH OTHER
Foob AND WATER [/

THE AREA AROUND THE ROOTS

IN WHICH MOST OF THE MICRODREA-
NISMS  ZIVE AND WHERE THE EXCHAN-,

GE OF NUTRIENTS HAPPENS,

THE SMALLEST OF ALL THE
MICROORGANISMS ARE THE BACTERIA
(4 HicRo METER), FOLLOWED BY FUNGI.
THEY LIVE MOSTLY [N THE RHIZ0oSPHERE
AND ARE FED By THE EXUDATES
(CAKES ZCODKIES) RELEASED By
THE PLANTS,

FUNG| AND RACTERIA ALSO LOVE TO FAT
NUTRIENTS FROM ROCKS, THEY MOSTLY
FEED UPON NITROGEN (N), PHOSPHORVUS (P)
POTASSIUM ('k), SULFUR (S) AND CALCIUM ()

THESE ARE ALSO CALLED MACRONUTRIENTS AND
PLANTS ALSD NEED /0TS OF THEM

£ Sow s e ()
CMIX OF SAND SILT =
Coanpecay with - Q)

(,ﬁ ORGANIC MATTER AND .

ST MICROORGANISMS ,  \_)

) [ THESANDSILTAND

FuN Gl Co VERT THE
EXUDATESINTO ENBIMES Y .
THATALOWE THEM TO ||~
GET THE MACR)D £ MICRD

HE FRoTOZO A
/AND NEMATO DES
D0 NOT WANT TO M)sS

= NUTRIENTS, TH THE PARTY AND
13?7 ! Sy THEYGOTD THE RH Z0S| '\,/I \/’ CLAY COME FROM 2
NEED FROM THE ERELTD F 2
a0 e ¢ CLAY, SILT, SAND ERSPIDEEED o _ THE PARENT MATERIAL
::uN(:l\ T e Crowre AR\ 020 THEATASTY 7 = g (P N
FonaAL RGANIC 5“’:}5{;‘ 2 ‘s 1 3
0! N y :
- A BACTE/RIA MATER, FUNG! - = = 2 -
- .. BACTERIA oRoTorop  FEEDING P hﬁ’ - B et
i 0 = : PARENT MATERIAL LKE GRAN |-



T KEEP THE TUNG] =
AND RACTERIA HAPPY W!
MYEXUDATES AND THEY KEEP (A3xeiligg
ALLTHE NUTRIENTS I NEED TO GROW DEEPER
ROOTS, TALLER BRANCHES  HEALTHY LEAVES,
FLowers, FRUITS AND SEEDSL

THEY NEVER TAKE HOLIDAYS

AVAILABLE FOR A

THE PLANTS 3 HAIRS. THE E
ﬁ} .. BACTERIA § FONGL THAT
COME T0 EAT THE EXV

~ RICH WITH ¢, WO/

o
_ /BACTERIA MAKE ENUMg
//fROM THE PLANT EXUDATES,
1o TAKE/EAT MACRO f?'
AND MICRONVTRIENT | *5
FRON THE GRAINS, "

DOES THE SOIL AND ALLTUHE
ORGANISM § INTHE Soll OF MY
GRANDMOTHER FARM FEED THE

RANTS, TREES AND GRASS ALSO )

AS HUCH AS 952 0

QUR FOOD COMES ﬁeoz
So|L OR FEEDS opn
ALANTS THAT 0o

LIKE ME, /
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EMMA, T AM SORRY...
I RELIEVE THERE ARE NOT To0
MANY ORGANISMS TEEDING THE
PLANTS OF YouR GRANDMOTHER.
LET ME EXPLAIN YOU...

FERTILIZER
g «

AS MICROORGANISMS ARE DEPLETED BY TILLAGE
FARMERS START ADDING FERTIUZERS TO KEEP UP
PRODUCTION, HOWEVER FERTILIRER DOES NOT FEED
SolL ORGANISMS BUT PLANTS DIRECTLY.

SOIL ORGANISMS DO NOT ENJOY FERTIUZER
70O SALTY. .. SO THEY EITHER DIE OR GOAWAY.

80 NOBODY NOw 1S BRINGING

NUTRIENTS CONSTANTLY FROM,
7A€ Rocks ARouND Il

CHEMICAL FERTILIZERS ARE SALTS
THEY ACCUMULATE IN THE SOIL
IFTOOMUCH G THIS WILL CREATE
SoILTO DISPERS. ORGANISMS IN SoiL
NEED MORE WATER BECAUSE OF
THE SALINE CONDITION AROUND.

TILLAGE DESTROYS
THE HYPHRE OF FUNGI AND

KILLS OTHER ORGANISMS OF THE SolL, so
\'HE Poo LOOP FAILS BRINGING ENOVGH

BRouGHT RY THE CHEMICAL
FERTILIZERS , NOTTHE NATU- E

o) RAL, DIVERSE NUTRIENTS

NUTRIENTS TD PLANTS, S0 PRODUCT= %}7 AR BR’N;I"I,_B
QDECREAfS / C/DES ARE O‘FTe\‘\/
COMPpq
eSTICIDE <ry
° KILLER OF PESTsS 2y

TILLAGE ALSO CREATES
COMPACTED LAYERS INTHE solL,
NOT AUDOWING ROOT TO GrRow
EEP AND NOT ALLOWING

JGEN TO PASS.
(ANAEROBIC CONDITIONS L0W 0,

A
ALL THE ..ODES'ApE
POISCN FOR THE MICRO
ORGANISMG INTHE SoiL_,
THEY KilL PESTS BUT
THEYALSO KkiL THE

Geob ayys||

1
1
|
\
\
|

|
]

PLANTS CAN'TGROW — 7
o T witH £OW OXYGEN, ~

*, ' TESTS oN THE OTHER
HAND THRIVE IN
WERE (6 NONE_ A NAEROBIC COND)

HERE [ ) = ATions - 7

HIGH PRODLLTION
OF DIVERSE ANDRUTRIENT

RICH FRUITS I VEGETABLES
AND PASTURES FOR ANIMALS

WE CONSUME A DIVERSE
GROUP 0F NUTRIENTS AND

MICROORGANISMSTHAT
KEEP ys STRONG

WITH MoRE THAN 39, OF

ORGANIC MATIER 3 SoiL

MICROORGANISM S, LAy
SAND 2SILT

Sap-Sick Sois

LITTLE OR NO ORGANIC MATTER
LITTE OR NO ORGANISMS

NEED INCREASING SuPPLY OF

CHEMIca, FerTiLi2ERS TO KEEPVUP
PRopuction

NPK

NOI DO NOT

WANT T0 EAT THESE
FRUITS AND VEGGIES I/

TwANT T0 BESTRONG/
THE PR ESENCC OF PESTICI DES”
NOTONLY KILLS THE SolL
BUT CAN DRASTICALLY AFF
ECT My HEALTH AND
THE HEALTH OF THE
ANIMALS THATEAT,
THEM ...




WE NEED To BRING
MICROORGANISMS TO

TRBEIR SoiL AND STD? KILLUING
THEM . TO BRING THEM

BACK, ADD comPOST TO
THE SolL OF THE FAR

HELP ME BRING
HEALTH ToTHE SolL OF
My GRANDMOTHER TARM ||

WHAT Syl E 007 CO MH) 37.

0w Do WE coMPoST

To STOP kilUNG THE oL ORGANISMS

@stopriung  (Z)use oneosT
OR DRASTICALLY AND STOP OR REDUCE
REDVCE IT CHEMICAL FEETILIZER

@) sToP using ...ciDes”

PESTI, funGi # HER BICIDES

COMPDSTING IS ORGANIZING A PART] FOR Soll MicRp
AND MACROORGANISMS. GIVE THEM THE Foop THEY LOVE
(KiTcHEN WASTE LEAVES,...) , GIVE THEM SOME WATER AND
OXYGEN ANDTHEY wiLl TRANSFORMALL THAT
WASTE INTD. AMAZING NUTRIENT RICH,READY

JOVSE F00D #0R youR SOlL -

puT \T N THE
BROWN BIN S0 LAYERING
THE WASTE (oM PANY y‘::UR k.:a;a\
WASTE AN
(ONPOSTS “@R— coveRr (TP ¢
/. WITH SOME
L Braw  SOFEN AP BROWNS
ooy (GEBPY T  Gele
YOUR (EAVE YoOR| wASTE AND PE#
composT| COVER WITH
| LEAVES | LeAvES WA 2.
HERE —

EMMA
COMPOSTING IS LIKE COOKING|(
LET'S GIVE (TATRY, 5
READY /

GREENS

NITROGEN RICH

#a

O
(7573 Fro l'(qu’

BROWNS

CARBON RICH

LI

l\\u\,,/

COMPOSTING RECIPE

INGREDIENTS

1PART OF GREENS
270 3 PARTS OF BROWNS

Y, PART OF WATER > =
AND (OT OFAIR (oxvc,en) TEAS P
COFFEGAG" ?UNDS

® CHOP BROWNS 2 GREENS SMALL S TEFTOVER
« LAYER BROWNS OVER GREENS LASAGNA ?\Q/\\ VEGAN FOOD
STYLE IN COMPARTMENT I UNTIL. W

FILLED

N

BE (REATIVE

THE MORE DIVERSE GREENGRASS 2 FIOWERS

ARE YOUR BROWNS 2 * MIX:ANDTRANSFER (ONTENT OF
BREENS THE MORE COMPARTMENT T To COMPARTMENT T (\
NUTRIENTS YouR ADJUSTFOR MOISTURE. IF Too DRY

ADD soMe WATER, [F Too WET OR (F
ITSMELLS BAD, ADD SOME EXTRA BROWNS
o REPEAT PROCES UNTIL SECTIONT IS
FILLED AGAIN
o TRANSFER CONTENTOF IL T TIL AND
FROM T TOTL.

® YOUR COM POST SHOULD BE
READY. SCoN. IN SECTION TI[

FINAL (OMPOST
EXPloRE 9
ENJOY

ONLY IN FEW WEEKS
MY WASTE IS TRANS
FORMED INTO THIS DARK
BROWN FOOD NIRACLE
For My solL [l

AND |T SMELLS LIKE
MoIST FOREST SoIL .

COMPOSTING
SHOULD NOT STINK.
IF IT DOES, You MIGHT
NEED TO ADD EXTRA BROWNS
AND M[X THE ENSEMBLE
FOREXTRA AIR .

AUOID PUTTING DAIRY
AND MEATPRODUCTS TO
AVOID' SMELLS 2 PESTS,




_ NO CHEMICAL
STS FERTILIZERS

TT IS BEAUTIFUL.
STORE

ATMOSPHER|C
Co,




o O
Soils: where food begins ® O

®
This book follows a story that is sparked by a small child asking her father where the food Py
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. o ®
James Dowers ‘

Research scientist, ADAS - United Kingdom of Great Britain and Northern Ireland
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s it the ghop?

L

It begins in the soil

Thq stuffibeneath your feet



A Ul?y
il @g\@

seed.
it needs water

a7,

Ni+roaen
N

but it Heed;‘*-. -
nutrients oot IE |+9 .c?omz_:j ‘o
amthr
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@@uﬁ P%@m'% F@@%@
@\?“@W and @XPH@F@,

and m@? e

Nﬁrogen and Petrassium and Pﬂm@@ﬁh




@@W&P@@%@@ﬂ soils of-fer roorrs rQ
howhere to 4o,

Nutrients are
inac.cessible

and plants
will not
grow _

ollution peisons

soils and crop yields
g Wm"@

drought affected soils crops

canl fﬂn@%

- @q

We must protect our soils .
- \

- .-
-

i we want food ! -
every year .

!
\.

I~ we neglect them™ |
? -+ dise cppecic

”f@ could 3
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For our sols +this is a threat
We must act now or there wil be worse yet

%Id ‘@06

¢
0,024\

%6%
o@

Extreme
weather like

@D@ﬁﬁ@ will take

a toll

With ho soil to grow crops
What will be in your bowl?



Too much ofF one nutrient

Or too litHe of another

Can hinder a plant's growth

L T

I+ miﬁh-l- hever
recover



We can tinker with the badlance,
to give the soll exactly what it heeds,

Fertiisers and

manures

00
< T F

supply |

hutrients

to help crops succeed



Though hutrients can leak
From thesoil

oh a farm

'l'hr‘ough the
werrelr

oY

cause

envr'lonmen+al
harm
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yimers @ﬁd %&E@ﬁ"’%’@%@ are
r more

e V@W o) yi

About how to
Farm in a
sustainable

to adapt to the challenges of a wérmiﬁﬁ world
and grow yummy food
for all the boys and giris




So hext time you're out, in the gamﬂen or a Field

have a look at the soll,
see how it feels

does it look healthy,
is it hot +oo dry 2

o
do you think. i+ could help a QT\

Think. of the nutrients,
pu"i' a seed in

¢
\t‘é‘l' Al

Maybe this! where Vellg Lood could becjin
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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




The amazing soil: ourfood ® o ©
and ourhealth c. @'

This booklet was designed to disseminate scientific knowledge about soil fertility and o
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 ‘ o ® '

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 Sao Carlos (UFSCar), Dr., Professor, Researcher
Brazil

THE AMAZING SOIL:

OUR FOOD AND OUR HEALTH
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Once upon a time, a rock...




Soil is vital for

all life on Earth!

Soils are service providers
for all living organisms.

Foundation for human
infrastructure |

i b | Substrate for plant growth
¢ P —————

Provision of habitat for a |

_;[Liiiiliillllllll

|
___________ I Recycle nutrients and \/)

| organic matter

-

: | Flood requlation
Store and provide |———————————

water for plants and us |
—————————— — Absorb and release gases

| (Climate requlation)

Soil, also, is the life support of
our food and agriculture!
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Thinking about the provision of
our food and agriculture...

” ..50il is where food begins.

But how to ensure good production \ ‘F
and quality food? 0

Soil particles are formed by
inorganic and organic matter.

‘ \\\ * ; ° inorganic

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

So, healthy soils are the basis
for producing food!

Soil fertility is connected'to

food quality and quantity. w



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.

Macronutrient is needed Micronutrient is needed
in large amounts. in small 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. f’ﬂ@
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Healthy soil
feeds the world

But ... Soil is a finite resource!

Many benefits provided by soils are being lost

through the degradation and loss of soils.




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
A toxic compounds (e.g, heavy

metals, pesticides) in

the soil.

occurs when soil particles
are pressed together by
external forces, resulting

in loss of pore space.




Nutrient imbalance

iS an excess or a

lack of nutrients in the soil.

Bindiversity loss

is a reduction in the diversity & ‘ ‘\%

of micro and macro organisms

present in the soil.

Acidification

is the lowering of

- the soil pH.

is the decline of

organic carbon stock

in the soil.
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Sustainable soil management
What can be done?

Prevent, minimize
and mitigate

ﬁ Soil erosion | sl biodiversity

A Soil salinization and |

alkalinization} Soil nutrient

Enhance and improve

A

Soil compaction
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Soil is the greatest pool of
terrestrial organic carbon.

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.




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.

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

GOOD HEALTH
AND WELL-BEING

/g B fotim | 13 i

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.
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How about being a soil scientist?

Which soil is best for growing plants?

=
—
>
-—
W]}
o
©
o
=
(W]
v)

What will you need?

LLELILLLCE How do you conduct the experiment?
Potting soil

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

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

v

Step 3: Place three seeds into each pot.

- -2

2 small pots

6 seeds (e.g, beans)
Ruler

Watering can




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

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

M=,

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

¢

Nou! Find out with your teacher!

What pot produced the seeds with the longest sprouts?

What are the key resources (e.g, nutrients, water, sunlight)
to produce a healthy plant?
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The conservation and restoration of soils are
among the greatest challenges for us!

Healthy soils are essential for plant growth
and human nutrition.

Nutrition is essential for our
health and development.
Proper nutrition improves, for

example, health, strengthens the
immune system, and provides
longevity.

Sustainable food systems are able to feed the world population
while protecting the environment.
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Healthy soils are the
basis of a good food
system!

Soil is where food begins.

= "
#soilsaNutrition L
Ly e

SOILS, WHERE
FOOD



Solinho inthe cerrado

Antonio Azevedo
University of Sao Paulo

Brazil
= W
[
\ \ Soil: where food begins
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Introduction

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

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)




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.

Click and play a classlc Brazdlan Cerrado song.

N\ 74
_https://www.yo utube com[watch‘?v y7-GMClxouc

flowering ipés and pequizeiros were so

* beautifull.
A" M

~ Although it looked like a savannah, there were
“ spots of colour everywhere. She thought the

: ’Pequlzelro (Ca/)/aoa/' 5/95///5//5&) fyplcal tree of ﬂne Brazdlan Cerrado, whose fruits are called "cerrado gold" because
of their yellow colour.

|pé do Cerrado (Hanatoanttins octraceas (Cham.) Mattos): native to the Brazilian Cerrado, ipés can grow upto 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).
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' 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. Il
Ms. Mary, visibly worried, said that T Tod{v is the
World Soil Day!

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 | 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.

Chikern with Pegu recge

Ingredlients ® Cut the chicken into pieces.
® | chicken, approximately 2 kg Season with homemade seasoning, leave for

15 to 20 pequis about |5 minutes.

2 ripe tomatoes Heat the oil in a pan.

| larde pepper Add the crushed garlic and annatto and let them

2 larde onions brown.

3 cloves of garlic Clean pequi in running water and add to the pan.

2 tablespoons homemade seasoning Add the chicken pieces until cooked

(garlic, salt, black pepper) Add the onion, pepper, and tomato, cut into cubes.
Add water little by little, until it boils, leaving a

| tablespoon of ground annatto
3 tablespoons of ol thick. broth.
Add crushed chili pepper and salt to taste.

Serve with white rice.

3 chilli peppers




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. | 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 poulﬁy farming: it makes up about 60% of the
feed for broilers, accounting for 65% of their metabolizable
energy (DALE, 1974).
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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.

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 ipé 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. | 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.



Meanwhile, in the basement...

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.

s (p3e8Y
B toasves '

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.




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
ipé and pequi, could produce well,
as they had developed specific
mechanisms for those soil
conditions.

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

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

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!”

* 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 o 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 wasfe) that are

applied fo soil or plant fissues fo provide nutrients.

e 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.
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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.



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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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.

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 70°C

- humidlity doesnt exceed 55% i ' : 5 :
~ there’s no bad smell, which indicates rotfing 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
Cto I molecule of N. Itis possible to mix different materials, to get
the optimal ratio and thus optimize the compost. 3

- there’s good oxygenation for the organisms
to break down materials.

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.
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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.

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.

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 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.

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.
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Mercedes Bustamante,

y

{ \.
master in Agricultural

!'Sciences and PhD in'l

Geobotany, is "one of the
main references in the

. Cerrado biome, working

in the area of ecosystem

ecology focused on

changes in land use,

i biogeochemistry andi

" global environmental’
changes".

" To learn more, click here *

\‘1’/

https://bitly/3CECTZI

~ Joana Déberainer,

;) L

an agronomist from

- Czechoslovakia living in

Brazil, pioneered
research on improving

.soybeans and other

vegetables through

' Biological Nitrogen

Fixation, which made the

~country’s agricultur‘ei
- competitive with other

nations.

4 . %
" To learn more, click here *

\‘1’/

https://bitly/2wFZKor

leda Mendes,

Agronomist, PhD in Soil

' Sciences and’

researcher at Embr‘apa'
Cerrados. Her studies
on biological nitrogen:
fixation, microbial
ecology and soil quality
bioindicators influenced
the development of soil
bioanalysis technology‘
through which farmers
'i_dentify soil quality.

" To learn more, click here *

\‘1’1

hitps://bitly/3zmNEM3




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.

After a year of cooperative
work between humans and
organisms, the soil of the
Ms. Mary’s farm entered
full productivity and
fertility.

. Nutritional properties of pequi: The pulp and almond contain 267.7 keal/I00 g and 317 keal/I00 g,

respectively, constituting a rich source of calories (Unicamp, 2006).

'l Y
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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.
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Soils, where food begins ® O

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
lllustrations by Lea Riggi
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Chapter O1
Grandad'’s sound garden

Luna could not s|eep, 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 me|ody of the black birds and
all the whoosh of the leaves.. but louder than q||, 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.




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..?”

Av B 2 "Hello there, Luna, isn't it?" Luna jumped. "Ah-ha” the
? bean whispered. "You'd never guess that a bean can
£ Y i » 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 tunnell and pulled by an invisible force,

she put her finger in it.
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Chapter 02

The earthwormride

"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 | 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..



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 | 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 | 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 herel
| do not even know how
many species live in the
soil but what | 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 ltalian "Hooo sole mioooo!”



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 y ‘

the soil.. Luna is hypnotized by her movements, o
O

all her arms stretching and searching the soil. O i!y

"What are you looking for?" Luna asks.

‘I am looking for nutrients to bring to my
root-boy.” Intervenes the white lady. Il am

a mycorrhizae fungi, my hand, | 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. | may look small and fragile, but
let me grow and | 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.

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

if plants do not need me to get
nutrient, | sulk and despair”

To the rhythm of some mites

playing jazz, the lady, her hyphae
and the root waltz away.
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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”.




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.
‘| seel 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, | 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.”




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
fie|d, 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, | 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, o,
but this time without Luna. ”

10
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Chapter 10
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, Lunal!".

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

the end...

1
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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 & Leda 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/Irleariggic7e2

. https://www.instagram.com/lea_ _rosa/
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Food forsoul . ’

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.

Saﬁ)a Binte Sharif
Bangladesh

\\‘!'ﬁ \{#77
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know about soil




Friends, first let us get to
kwnow about what sotl
really LS

Vel
6h
WO RVINT % NI AT

Humus

[ 00

Top Soil

Soil is the topmost layer
of the earth's surface. It is
made up of minerals, air,

water, organic and
K : ‘. :
Parent Roc inorganic materials.

Sub Sail

Bed Rock
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Soil is one of the essential components of
life on earth. It provides structural support
to the plants, provides the plants with
nutrients and also is home to many like us!
It produces food, cleans the water, protects
us from flooding, and helps mitigate
drought. In addition to this, it is essential in
the fight agaisnt climate change since it
absorbs and stores significant amounts of
carbon.

Father, wkj is our
home so important
ko this plawnet
Earth?

It is estimated that 95%
of our foods is grown in
the soil, directly or
indirectly



Soil is unquestionably the
most important source of
nutrients for plant growth as
it provides the plants with
nutrients such as Nitrogen (N),
Phosphorus (P), Potassium (K),
together known as NPK.
These are the most important
nutrients required by plants.
Soil also supplies the plant
with water and many other
minerals and nutrients.
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When the capacity of the
soil to provide the plants
with nutrients and support
declines, the production of
nutrient dense food
declines as well. The basis
of the food chain is healthy
soil. Soils are the basis of
agriculture and provide an
environment in which
nearly all food-bearing
plants can be grown.
Healthy soils result in
nutritious crops that feed
both humans and animals.
In fact, the amount and
quality of food are directly
correlated with soil quality.
Soils supply food-
producing plants with the
nutrients, water, oxygen
and root support they
need to grow and thrive.
They also serve as a
barrier, protecting plant
roots from extreme

temperatures.




Soil biodiversity is the variety of life found in soil in all its
forms. Human health and the environement as a whole
may be adversely affected if soil biodiversity is lost.
When soil biodiversity in an ecosystem decreases, both
the productivity and the services it provides such as
maintaining the soil, purifying the water, providing food
and etc. suffer. The entire functionality of the ecosystem is
at risk when biodiversity declines. Hence, it is mandatory
for us to protect soil biodiversity.

Protect Soil Biodiversity at all costs ¥
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Then these heavy metals are
taken in by animals

The metals are then
accumulated in human b
caysing various diseass

dy
S

When inorganic fertilizers are added it
contributes to the release of heavy metals
in the soil which are then taken up by the

plants



jenow leaves
holes in leaves
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.. . ofe
'..:.' Use of organic fertilizers because they ensure better water
0‘..': movement into the soil and also ensures healthy root.

By using soil biodiversity for nutrient recycling, regulating
organic matter, to purify water and prevent soil erosion

Q By using proper methods of irrigation (irrigation refers to

applying water using tools like sprays, pumps etc.)

By planting trees and roots that go deep into the soil to hold the

soil together and prevents soil erosion. An example could be
vetiver grass with roots going as deep as 2-3m. Not only does it

help keep the soil together but also reduces soil salinity to some

extent
A‘ Another way is to inform farmers of better methods and ways

:} of farming

Daughter, lets inform the
humans and our little
friends on how we can all
come together and help in

making our soil strong and
healthy.
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The beauty of a healthy soil ® o

Having a Healthy Soil really means to us. Itis 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 ‘

THE BEAUTY

of A Healthy
Soil
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Hil I'm Woody the wanderer. Let me

show you the world of a healthy soil.
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The plant needs soil for
an adequate amount of Soil makes up the outermost layer of

availoble nutrients, o the Earth, in which plants grow, it

sufficient amount of . . .
provides us with so many benefits.

woter, o good amount of

air, and a favorable

environment for root

growth. Soil is essential

for crop production since
this is o medium for plant

growth
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Minerol matter are the non—living parts of the soil made up of solid particles of
different shapes and sizes and ave really important for building soil texture. Organic
matter is mode up of dead plant and animol materiols ot different stoges of decay or
decomposition Soil air contains the primary gases noamely nitrogen, oxygen, and carbon
dioxide. Woater contoains dissolved nutrients.

Soil is composed of mineral matter,
organic motter,oir and woter where
nutrients and minerols are derived.

What's in our soil?

ORGANIC
MATTER
(5%)



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.

e
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Energy security

ote chonge
odoptation

& Why is it important to have
o healthy soil? Soil health

velotes to everything.
Soil and woter ryEhing

retention



Crop production systems, and problems with tilloge loosen the soil and expose
soil to drying which con lead to wind or woter erosion and exposing soil
organic matter to oxidation.

What could possibly hurt
our soils? Whot are the
threots which make it less
productive?

ferae

-

Unsustainable
moangement
proctices
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decreased availobility of

nutrients
Reduction of humus ond

and soil fertility due to

erosion o ‘
contamination of soils

Loss of nutrients

Loss of biodiversity

Unsustainable proctices lead to nutrient imbalances, acidification, erosion,
and pollution and therefore affect our food quality and quantity. 4
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Sustainoble soil
manogement con be
done to increase food

production.

By the way, let me tell you
obout the ways to restore and
maintain soil health. I am really
excited and I could be a port too.
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Let's do our part!

Add organic moterials Use cover crops
Reduce tilloge
Combinations of the above

Crop rotation
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Here's to another
odventure to achieve
soil heolth.

Food security and food sofety, improvement of agriculturol
production, nutrition, and human health ore potentialities if we
restore, manoge and conserve our soils.
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Sail is not just a medium for holding up crops, it is a complex living
system thot when manoge propetly, provides all the nutrients
crops will need, stores water more effectively, and nurtures o
vich and invaluoble microbial life.

I am port of the solution.
Come on and let's be
vresponsible in our own little
WOYS.

SOILS FOR NUTRITION
#WORLDSOLLDAY2022
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