of®
The amazing untold history of
)" soil biodiversity
> and our welfare
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Hi. my name is Mary. I grew up hearing my father talks
about Soils, and the importance of keeping them healthy,
that is, with life in abundance.

"Ok, sometimes he was so boring” using complicated words, but I
understood that we depend a lot on the soil.

So, I will share with you a part of what I've
learned, because I have no doubt that Soil
and its organisms allow life to exist!

I hope you enjoy our
journey 111
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Crus+t
The thinnest ldyer that covers the EaY'l'h’S
surfdce is cdlled CRUST, In this ldye¥r We find
dir, water and sceils, Which is capable te
Inner Covre sustdin most of edrth bioediversity

Scils

The upper Idyer of EArth's surface made ©f broken
down rock cembined With a miXture of [iving and
non=|jving ocrganic materidls

Mantle

Outel Covre

From the "marriage"” of climate, ocrganisms relief, time and parent materiadl (vocks), different
Scils Were formed, Presenting diffe¥ent colors teXtures adnd composition According these
differenceS they dre cldssified dnd ndmed, Sce Some eXamples, below,

Ferradlscis Histoeso|s Nitiscls Che¥YnozZems Ccampiscjs



... and at the same time ) Mycorrhiza (plant * fungus)
ycorrhiza (=) Mycorrhiza (+)

microganiSms and

plants "holding hands”

Yes, it was in sojls Whe¥e many types
of interdctions betwWeen plants and
microbes have emerged Fine roots Fungus hyphae

(filamentous branches)

Some fungi incredsSe the efficiency
of nutrient uptdke in poor sojjs,
dllewing the hest plants to grow gand

Pe¥Vsist in |[ow nutrjient environment

The voots of most pldnts, for exdample,
dr¥e celonjZed by symbictic fungi to
form mycorrh;za_

Besides these dssccidtions mgny
°the¥s benefit ndture dnd thus ocur Some pPlant sPecies

well=being, 7) . share mycerrhizal
fungi, dllewing the

transfer of
nutrjijents from one

plant tc anothey
(networking plant—
mjcrobes)



But what are the microbes

that live in the Soil

Microrgdnisms form g very smaj| frdction of

so;l mass,; m

high-ih |
However, in 3 simple tedspeen of scj| (dbout “surfdce ldyers
cne gram) we can find: and decredse

e One billioen bacteridl cells with deP'l‘h,
(correspending to dbeut ten thousand ' -
diffevent bdcteridl genomes or typPe of
bacterid), _ =

e UP to one mijllion jndividual fungi, i Bogieie o) og

e About ocne mjljon cells of protists, and g A
Severdl hundred nematodes,

BesSide mjcrocorgdnisms gnd mjcrofgung, the
scil is home to many speciesS ©f

drthropods ecdrthworms gnd mammgjs,




Soi 7%
Macrﬁf una

("soil bugs.)

Bugs dre invertebrdtes — smg
animals that have bedy ) lc
and width ) 2 mm; visijble to
the ndked eye (Sce Some of
them in this pPdage)

0

By thei¥r digestive System_ cdrthworms

feed on plants debris dnd seil, Incredsing
dvailability of nutrients for plants,

The eXtensive chdnnelling dnd burrewijng
by edrthworms Jocosen dnd derdtes the
scil, improving the drdinage,

Edrthworm c3sts cement soijl particles
together, making "scil dggregates"” more
stables,

Soils Yich in eArthworm gre movre
Productive, than without them,




Better soil,

Healthy soils, healthy foods !

TheVe d¥e dn amazijng numpber
of organisms that keep ocur
lives hedlthierl!)

The feced We consume pldys an
impoertdnt voje ih cury mmune

SYS'l'el'l'l.

Farmers who manage their
soils ecologically are able to
produce healthier and
delicious food

| =
More taste ™
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Mol’e v;tam;hs



Support to

Plant grouwyth and

food SuppLY

MICROBIAL PRoDUCTS ARE

crilicAL To sol AGGREGATION,
IMPROVING SoiL. STRUCTURE, AND

MAKING THE SoilL MORE
HABITABLE Fok PLANTS

Soll MICROBES coNTRBUTE To solL

FORMATION THRoLGH NUTRENT
CYCLING

soll. MICRORGANISMS MOBILZE
NUTRIENTS FROM INSOLUBLE
MINERALS (NoT AVAILABLE) To
SUPPoRT PLANT GRow TH
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ImprowveS the
c?ﬂ:rjate

BY THEIR GROWTH AND
ACTVITIES MICROBES
INCREASE CARBON
SEQUESTRATION
THRoLGH THE
STIMULATION oF RooT
GROWTH AND CARBON
STABILIZATION IN SO

THEY ALSO REGULATES
—THE GREENHOUSE GAS
EMiSSIoN FROM soiLs

WATER
QUALITY
AND FLEED
MITIGATION

WiTh THE HELP OF
MICROORGANISMS, SOILS ARE ABLE
To ABSORB TOXINS,
AGROCHEMICALS, FUELS, RECYCLE
ORGANIC WASTE, REDUCING
POTENTIAL HARM To oUR HEALTH.

Soi. MACROPORES FORMED BY
Rools, EARTHWORM AND
OTHER ORGANISMS ARE
ESSENTIAL FOR WATER
INFILTRATION, AND THUS FoR
SUPERFICIAL RUNOFF

INDUSTRIAL AND
PHARMACEUTICAL
USES

soi. MICROBES ARE ABLE
To PRODUCE CHEMICAL
SUBSTANCES AND
ENzZYMES EXTREMELY
USEFUL FOR CHEMICAL
INDUSTRY,
PHARMACEUTICS, AND
FooD PROCESSING, To BE
EMPLOYED AS ADDITIVES,
CONSERVANTS, DYES AND

FLAVORS.




Environmentally=friendly crop production

Biological
Nitrogen
Fixation

Soybean is
main Source
of protein in

the world

o,

chickpea

Some soil bacteria transform N2 from atmosphere in available nitrogen
for plants. Species like soybean, chickpea, peanuts, beans, lentils are
especially benefited by this process and are the bases of human and

animal diets

Is the main Source to livestock production
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Pig (29%) Poultry (53%) Aquacutlture (8%)

Around 80% of the soy consumed by humans consists of soy oil

This simbiosis between soybean and a soil N2=fixing bacteria (called
rizhobium) saving billions of dollars with the replacement of N-
fertilizers around the world and with its lower pollution potential

Others examples of nitrogen fixing species used on human diet, around the around:
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Pea Tamarind Peanuts Lentils Beans



But soil biodiversity is under threat !

See the 5 main harmful factors below

Overexploitation of forest resource
and conversion of forest to agriculture

The vast majority of terrestrial biodiversity is found in the world's forests. Together,
they contain more than 60 000 different tree species and provide habitats for 80
percent of amphibian species, T5 percent of bird species and 68 percent of mammal
species. The loss of aboveground biodiversity implies losses below it.

Soil contamination with waste and
chemical disposals

The use of some chemical in soils, such as mineral fertilisers can make some plant=
microbes relationships redundant, and their breakdown can lead to the loss of other
benefits such as nutrient cycling and disease protection.




... others soil microbial threats

Climate change

Soil biota can control the fluxes of CO2 and others green house gases (GHGs), such as
methane (CH4) and nitrous oxide (N20).

Through their capacity to stock carbon, scils can act as a buffer compartment in a
context of climate change. But the warm climate increase the soil organic matter
decomposition, which makes soil poor and aggravate the climate change.

Unsustainable soil managment practices

Erosion, acidification, excessive fertilizer use, compaction caused by over grazing
and Some (wrong) farming practices as Soil ploughing are harmful to maintenance
soil organic matter and to microbial activity




Crop rotation and Apropriate
infercropping No=tillage waste disposal




Use nutrient Avoid
wisely acgrochemicals




"We need to

think globcll. TOGETHER WE CAN
but act local® = FROTECTSOL
% .4 BIODIVERSITY!!
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p, fitness !

* 2. Increasing investments in land use sustainable soil management are essencial !

o 3. Soil monitoring system based in Soil bicindicators could help us to produce
healthy foods!

4. Environmental education: society needs to understand that in addition to
production, the soil provides a lot of valuable goods and services for us ...




Soil formation
http://www.fao.org/resources/infographics/infographics-

details/en/c/284480/ K -I I-
About soil threats eep SOI CI IVE.
http://www.fao.org/resources/infographics/infographics-

details/en/c/326257/

Soil biodiversity pl‘O'I'eC'l' SOiI

http://www.fao.org/resources/infographics/infographics-
details/en/c/285727/

Make memorable the World Soil Day (5th December) bIOdlve rSIIIly"

http://www.fao.org/world-soil-day/en/
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