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Healthy soils can
contribute to address
these challenges
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A healthy soil is capable of providing most terrestrial
ecosystem services, therefore contributing to achieve the SDGs



It is commonly known

that 95% of our food
comes from our soil




Soil and Food Security

Food availability ) Crop yield

Nutritious food mmmmmmm)  Macro and micronutrients §

Food safety mmmmmmm)  Crops free of contaminants
Low environmental footprint E——) If sustainable
managed
Biodiversity o) Soil biodiversity
fundamental........crop diversity....

Adaptation to climate change =) Healthy soils are
resilient




Black soils and food security (food basket)
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Yet the world's soils are at risk

Main threats to soil function:

. Soil erosion

. Organic carbon change

. Nutrient imbalance

. Salinization and sodification
Soil sealing and land take
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. Acidification
DEGRADED . Compaction
10.Water Logging

The situation will worsen if
business as usual continues



Status of global soil degradation (33%)
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Causes of soil degradation

Unawareness that soil is a living resource, but not
renewable in a human time scale.
|

Unawareness of all the benefits that we obtain from soils.
Soil is a hidden resource

It can take
up to 7000
yearsto
produce
just2-3cm
of soil
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Causes of \soil degradation

» Loss of specialist species and

» Loss of SOM and nutrients. increase in generalist taxa.
* Changesin soil physical properties. » Decrease in predator species. Decreases macropore vo e 1 -
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Consequences



Iron
/ Carbon Boron
Hydrogen Maynese

Oxygen |gZinc Copper

Silicon 7 Sulphur
Molybdenum  Phosphorus
Nitrogen Sodium Chlorine
Potassium Magnesium

Calcium

© °
The rest is obtained from the soil
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Recommended nutrient intake

A nutrient depleted soil
cannot produce food that
contains those macro and

micronutrients necessary
for human health
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Recommended
Micronutrient intake

«—
Another form of malnutrition is “hidden hunger”:
when a diet lacks micronutrients such as vitamin A, iodine, zinc and iron




Soil degradation has negative impact son the provission of
ecosystem services but also contributes with GHG emissions (CO,,
N,OyCH,)

27% of total global emmisions

Globe Industrialized Developing

Co,
© 2 »
CO‘I : Gtggoae ’ ‘ Gt%%ze Gt g
DEPLETION Outer circle: Land based m Energy m Industry Waste

\ *
\{‘{\/\/W‘ OF SOCIN | |
a WV WORLD - Packaging Pl Consumpton + Endot e
WVV

SO| LS Inner circle: m Packaging Retail Consumption End of life

Fig. 1| GHG emissions from the food system in different sectors in 2015.

Total GHG emissions (including CO,, CH,, N,O and F-gases) are expressed

as CO,e calculated using the GWP100 values used in the IPCC AR5, with a
value of 28 for CH, and 265 for N,O.
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Gt = gigatonne = 10> g C = billion tonnes



Contaminant-degrading
bacteria Chicken ingestion
of contaminated

food
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Uptake of contaminants
and food chain

Ingestion by litter
decomposers

Eaten by earthworm
weight loss & death
at high exposure Trophic

Transport down from . transfers
surface by soil biota S

....... Gut microbes

degrade contaminants
Microbial @ ° g

andrhizosfere o o , \ O};'.:-Z‘O
degradation Uptake of Gutinflammation @ ®
contaminants O &

o<J @ Remobilization of Formation of biofilms or
°® © contaminants with alteration of microbial
earthworm feces communities

Contaminant transfer into the terrestrial food web from the soil to pastures and crops, which are
ingested by wildlife, livestock and humans, or from the soil to invertebrates, ingested by birds and
poultry and ultimately transferred to humans.



IDENTIFICACION CARBONO
DE CAMPO ORGANICO % %

MQ1-4696

ALONSO PBO1

Agua y suelo como fuentes de desarrollo




Opportunities




What are the potentialities?

Food security and food safety:

REVERSE REDUCE AVOID

m p roveme nt Of d g ricu It ura | Where feasible productive Land degradation can Prevent degradation of
potential and ecological be reduced through non-degraded land and

production (biofertilizers, nitrogen it Tmienr venks
fixation, pathogen control).

Biological control: pests, diseases.
Environmental remediation
(bioremediation): bioaugmentation,
phytoremediation, vermiremediation.
Climate change
mitigation/adaptation: carbon RS
sequestration, GHG. . _andreducelanddegradation
Nature-based solutions: stimulate the : “
growth and activities of soil fauna for
ecosystem restoration.

Nutrition and human health: L
vaccines, medicines, traditional i e  on BN Mhosiourid®

through decomposition and (earthworms. termites)

m ed i Ci ne. m iC ro b i ome protection within soil aggregates prevent soil erosion
) .

helping to reduce land
degradation

Bacteria and fungi
within soil can actively
degrade chemical
pollutants in soils and
' tolerate heavy metals




Why is soil biodiversity important?

Clean bictechnology inagricultural

production

Conventional

crop with

excessive use @
of fertilizers v/
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Azosparilum
Plant-growth
promoting
bacteria

Crop with microbial
inoculum, with higher

productivity and less
agriculturalinputs
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Bradyrhizobium N\
N,- fixing
bacterial
strains

Biological control

Corn crop with
caterpillar
infestation
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Geneticengineering
toinsert Bt genes
into plant tissues
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Bacillus

Ribosomes

DNA

Bt Toxin
Crystal

thuringrensis (B5t)

Endospore

Cell
membrane

Cell wall

Corn crop produces Bt
toxinsin its tissues.
Caterpillars that eat

these tissues die

—— AN

STATE of KNOWLEDGE
of SOIL BIODIVERSITY
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COMMITTED
FARMERS -*

farmer associations

/ RECSOIL
ecarbonization

f agricultural
soils

TECHNICAL

FEASIBILITY
& (Current SOC

& stocks and SOC
| sequestration
. potential)

PROVISION
OF TECHNICAL
SUPPORT AND
FINANCIAL

ADOPTION OF
GOOD PRACTICES
BY FARMERS

Global SOC @
Monitoring Syste™

| SSM Protocol _
—
- GSOC-MRV Prot0<®
MEASURING, REPORTI i
AND VERIFICATION

L ]

Carbon sequestration
potential




Sustainable Soil Management: the solution
to degradation (Farmers are the key)

Soil Doctors

v Soil organic matter plus
micronutrients




