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How many species are there
in the world?

8.7 miillion species
Identified: 1.3 million
86 % terrestrial and 96 % marine not
discovered

Only one species dominates and
is transforming the planet!
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Antiguo Colegio de San lldefonso
Dal 14 de jJunio al 21 de septiembre do 2014



A little bit of history...

=~ 3000 years after its

70,000 years ago
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Matter, energy, time and Matter and energy began to
space had their origin in clump together into complex On a planet called Earth Organisms belonging to
the Big Bang. structures called atoms that certain molecules the species Homo sapiens
The account of these later combined into molecules. combined to form began to form even more
fundamental The story of atoms, molecules particularly large and complex structures called
characteristics of our and their interactions is called intricate structures called cultures. The development
planet is called Physics Chemistry organisms. The story of of these cultures is called
organisms is called History
biology

From Animalsinto Gods: A Brief History of Humankind
Yuval Noah Harari
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The current global challenges
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A healthy soil is capable of providing most terrestrial ecosystem

, therefore contributing to achieve the SDGs and human

services

well-being
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What is soil biodiversity?

We define soil biodiversity as the variety of life belowground,
from genes and species to the communities they form, as well
as the ecological complexes to which they contribute and to
which they belong, from soil micro-habitats to landscapes.




What is soil biodiversity?
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What is soil biodiversity?
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What is soil biodiversity?
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What is soil biodiversity?
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What is soil biodiversity?

Andy Murray

© Sergii Dymchenko



What is soil biodiversity?
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What is soil biodiversity?




What is soil biodiversity?

© Alessandra Arrazola



What is soil biodiversity?




What is soil biodiversity?
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What is soil biodiversity?
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What is soil biodiversity?
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What is soil biod




What do we know about soil biodiversity?

Soil diversity

#@ MANY -
_ THOUSANDS »
/" OFDIFFERENT /&

TWO HUNDRED
METERS OF

ONE GRAM OF SOIL
MAY CONTAIN

Bacteria and Archaea: 2.5x103°
cells.

Fungi: 0.8-3.8 million species.
Nematodes: 4 x 10%° individuals
in soils alone.

Mites: 20 000 described, 80 000
undescribed species.
Collembola: 8 000 described
species worldwide.
Earthworms: 6 000 species, from
20 families

Termites: 2 934 species in 282
genera.

Ants: 20 000 species.



What do we know about soil biodiversity?
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What do we know about soil biodiversity?

Food and Agriculture S
Organization of the ’,
United Nations . ‘

* More than 40% of living
organisms in terrestrial
ecosystems are  associated
during their life-cycle directly
with soils.

* Soils contains arguably the most

b (P _ diverse terrestrial communities

25 oou 5 : on the planet. |

iodiversity It supports most life above

ground by means of increasingly

well-understood above and

belowground linkages.




Aboveground and belowground bl()leGI’Slty
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Why is soil biodiversity important?

Clean biotechnology in
agricultural production

Crop with microbial
inoculum, with higher
productivity and less

Conventional agricultural inputs

crop with
excessive use
of fertilizers

Braedvrhuzolium
N,-fixing
bacterial
strains

Lzoapaillum
Plant-growth
promoting
bacteria

Biological control

Corn crop with Corn crop produces Bt

caterpillar toxinsin its tissues.

infestation em==| B Caterpillarsthat eat
. these tissues die

Geneticengineering
toinsert Bt genes
into plant tissues

-
-

-

Bacillus
thuringtensis ()

Endospore

Ribosomes

DNA ol

membrane

Bt Toxin

Crystal <%




Why is soil biodiversity important?

B' d t g Native
joremediaton * Organic amendments plants
Biostimulation: * Sewage sludge
) i * Mulches e °
) . Changes in the 2 * Compost

l‘l"i}lf:lllll'lllii‘|0"1 environmental K (;FI\ el .

Addition 1o the conditions to favor the * Woodchip

contaminated soil of growth of local

living cells able microbial populations.,

degrade the target

contaminant. * Opencast mining
* Quarrving /
* Mine spoil waste 4

* Engincering works

’

Under the influence of soil forming
factors, including biodiversiry
management. technosols may again
[)l'(;\i(ll' ecosystem services

r
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Soil rehabilitation

Mulching + orgunic

amendments

* Benelicial for restoring
degraded soils

* Stimulate the growthand
activity of soil fauna (i.c.,
microbes, neamtodes, mites,
springtails, earthworms, e1¢. ).

* Increase soil fertlity.

. Indigenous bacteria Exogenous bacteria
@

&N Contaminant agent Various forms of limiting nutrients



Why is soil biodiversity important?

Are a source of medicines

and support human health * The discovery of antibiotics
Y has had a major impact on
S e .
H W =y o increasing human life
PENICILLIN Sl 3
TS - . expectancy.
N e . W o ;
Ty ¥ <6 * * The early exposure to a
Rﬁgﬁ,ﬁh’m N & diverse collection of soil
PHARMACY . microorganisms might help
N B prevent chronic
FIEROSRNSS I -7 inflammatory diseases,

including allergy, asthma,
autoimmune diseases,
inflammatory bowel
disease and depression.
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How is soil biodiversity threatened?

Deforestation :
drivers and effects = Land use change ® -

onsoils = Loss of SOM and nutrients. * Loss of specalist spg(lcv and \
« thanges in soll physical Increase in generalist taxa. L B )
X : *» Decrease in predator species. e e °

(-] ©
s 0 * Alteration of the enmvironment
- = where soil arganisms thrive,

» Inadequate fertilization, &=
nadequate fertilization » Hamperthe activity of

properties.
= Disruption of suitable

habnat

* Reduced soll and functional
diversity,
» Recovery could take decades,

Acidification
drivers and
effects on soils

* Pollutants.

* Changes in plant
cammunity compaosition,

» Changes in solubility of
multiple elementsin

organisms involved in
nitrogen cyding.

= Alteration of belowground
food webs,

= Changes in nutrient avaitabllity
and toxicty for
microorgantsms,

sails.

3 ‘6 \!'A,m’& L hm p

Agl’l(U[tural » Greater use olextemalinouls
intensiﬁ(ation [pesticides, fertilizers) and

= Decrease in soil biodiversity,
« Smaller and less complex

Salinization

difvers and effects more soll disturbance
on soils

imbalances
drivers and
effects on soils

* Change in the availability
of essential nutrients.
* Excessive use of mineral

fertilizers.

* Greater risk of soll erasion,
contamination, land
degradation, compaction
and salinization.

» Altcmlon of hydrological and

belowground food webs,

= Recovery of soll
communities may take
years of decades.

» Less efficlent and functional
soil food webs,

Re loss.ogoﬂcarbon and
nutnentstho

* Reduces the growth capadty of
sail microorganisms.
» Reduces nutrient flow through
the soil food web,
= Alteration of the nutritional
content of primary producess:
lterinal

drivers and effects
on soils

Pollution
drivers and
effects on soils

 Water absorption hampered by
changes in chemical and physical
soil properties.

= {rhigation with brackish water.

= Salt water intrusion due
10 aquifer exhaustion.

= Inadequateirrigation practices..

= Microplastics

= Fertilizer application.

= Persistent organic
pollutants.

» Bioddes and pesticides.

*Waste disposal,

« lon Imbalance and
nutrient deficiency
decrease microbial
functions and biomass.

= Shift in the compasition of
microbial, micro and
mesofaunal cammunities.

» Acute and chronlc toxicity to soll
hiota,

» Cascading effects from individual
species to communities and
ecasystem functions,

* Bioaccumulation in the food chain.
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=\Wildfires.

sAnthropogen burning
for land clearing

sRemoval of topsoil
organic matter,

= Detachment, transport and
deposition of soll particles by
waterorwind.

» Loss of erganic matter and
changes in soil physical and
chemical properties.

» Creation of degraded and

- enriched depositional
Fenuironments:.

= Decrease In;
= Formation and
stabilization of aggregates,
= Cation exchange capacity.

How is soil biodiversity threatened?

= Severe damage to soil biodiversity in the
topsoil,

= Recolonization, with shift from
bacteria-driven towards fungi-driven
community.

» Dacrease In soll protistand invertebrate
abundance, blomass and diversity.

s Very slow recovery of macroinvertebrate

ityand functional structure

= Inhabitants of upper soil layers
may be eliminated or
displaced.

= Loss of habitat and decrese in
Its quaiity for soil biota.

» Spread of pests and
pathogens.

» Reduced soll blodiversity and

fupctioning, -

+ Lower microbial biomass
and diversity (especially in
extreme environments).

. » Decreased resources to
= belowground food wWebss



What are the challenges and gaps?

-

Lack of data/information on soil
biodiversity at local, national, regional and
global levels (not included in soil surveys).
Few countries that maintain a national soil information
system/monitoring that includes soil biodiversity.
Unavailable global harmonized sampling,

- measurements and analysis protocols.
r Strengthen all groups (i.e., microbes and micro, meso, macro
and mega soil fauna) with data and information.
Recognition of Soil biodiversity in the 2030 and Post 2020 Biodiversity Agenda.

Weak capacity development in the adoption of molecular tools and emerging novel
technologies to contribute to human, plant and soil health.

Ecosystem restoration does not include soil health

and soil biodiversity considerations.

Microbiome investigations for environmental management are still novel and highly
experimental, yet they underline the need for conservation of entire soil biotic communities.
Need to invest on research for soil borne diseases and scale up
soil biodiversity responses for the Agricultural sector.

Need to scale up bioremediation to address soil pollution.

Further work is needed in terms of soil biodiversity and human health.




What are the potentialities?

Food security and food safety:

. . REVERSE REDUCE AVOID

m p roveme nt Of d g ricu |t ura I Where feasible productive Land degradation can Prevent degradation of
. . . . potential and ccologcal Ixf n'(_lucc(l‘ (hrlll.l;_"l non dc;;mdcn_l !-.md andd

production (biofertilizers, nitrogen [t e o R e o

fixation, pathogen control).

Biological control: pests, diseases.
Environmental remediation
(bioremediation): bioaugmentation,
phytoremediation, vermiremediation.
Climate change

P \\

Bacteria and fung
within soil can actively
degrade chemical
pollutants in soilsand
tolerate heavy metals

mitigation/adaptation: carbon Soil biota activity can
contribute to avoid, reverse
sequest ration, GHG. e andreducelanddegradation .

Nature-based solutions: stimulate the
growth and activities of soil fauna for
ecosystem restoration.

Nutrition and human health:

H Hp e Soil hiological sctivity \ctivitiesof soil
vaccines, medicines, traditional O ok yoe ot O Ersuiainssonih
L. . . through decomposition and (carthworms, termiies)
protection within soil aggregates prevent soil erosion
me d ICIN e’ miIcro b Iome. helping o reduce l.lmlr

degradation



The way forward

1. Advocate for mainstreaming Soil Biodiversity into the sustainable
development agenda, the Post-2020 biodiversity framework, the UN
decade on ecosystem restoration, and all areas where SB can contribute;

2. Develop standard protocols and procedures for assessing SB at different
scales;

3. Promote the establishment of soil information and monitoring systems that
include SB as a key indicator of soil health;

4. Improve knowledge (including local or traditional knowledge) of the soil
microbiome;

5. Strengthen the knowledge on the different soil groups forming SB (i.e.,,
microbes, micro, meso, macro and megafauna);

6. Establish a global capacity building programme for the use and management
of soil biodiversity and the Global Soil Biodiversity Observatory.

7. Execute the Implementation Plan of the International Initiative for
sustainable management of Soil Biodiversity initiative.
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AGRO-ECOLOGICAL
TOURISM
&

MINIMIZE
THE USE OF
FERTILIZERS IN
GARDENS/
FARMS

T

TAKE PART IN
WORLD SOIL DAY
ANDRAISE |
AWARENESS /.

/' STMULATE |
" INTERESTINSOIL |
BIODIVERSITY |

AT SCHOOL
, TAKEA

PROTECT SOIL Bl

BIODIVERSITY THE SMALLER

THINGS IN LIFE



Thank you for
your attention



