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This presentation:
1. Opportunities for soil sustainability in Europe
2. Soil biodiversity
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Pace of activities
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* * o International
Year of Soils

EUROPEAN UNION

e EU in hiatus since 2014 Soil Directive Withdrawal

e Globally:
— 1YS (2015)
— |PBES global assessment of land degradation and restoration
— FAQ’s Global Soil Partnership
— G20 summit in Argentina (July 2018) included special meeting on soils
— current UN and FAO Global Soil Biodiversity Assessment...

e The nexus of actions related to soil sustainability is thus
shifting from the EU to the global dimension

e Time for Europe to restore its soil priorities?
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Everything that we eat, drink, breath, clothes that
we wear, and materials that we use pass through
soil over and over again

m‘a 0015

International
Year of Soils

healthy soils for a healthy life
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Specialists from 18 European countries
Meeting 21-23 November 2016 at KNAW, Amsterdam
Introductions from EASAC ENV Director and invited speakers



European Academies

eaft:1d

Science Advisory Council

The process

e First provide a background document (2 rounds)

e Use that to develop the report in its current shape

e Review by EASAC Environment Steering Panel

e Review by 13 reviewers appointed by the various Academies
e Final approval by Academies

e Presentation in Brussels 26 September 2018
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2 The role and importance of soils from recent science
3 Soil biodiversity and above-ground biodiversity

4 Soils and modern farming
4.1 Current challenges to soils in farming
4.2 Opportunities in the future Common Agricultural Policy

5 Soils, plant health and human health
5.1 Concept of soil ‘health’

5.2 Plant health and food quality

5.3 Soils and human health

6 Soils and climate change
6.1 General considerations

6.2 Specific issues on peatlands
6.3 The ‘4 per mille’ initiative
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Soils in Europe are
physically and chemically
highly diverse

Source:

Soil Atlas of Europe
Jones et al. 2005
JRC ISPRA, ltaly




European Academies

e Advisory Council

“A nation that destroys its souls destroys itself.”
Franklin D. Roosevelt o -




European Academies

Science Advisory Council

Europe does a good job in this destroying of soils: major risks are erosion,
degradation, pollution, mining of sand, gravel, fossil energy, etc.
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Soils and aboveground biodiversity ==21SacC
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De Deyn, TREE 2005

Soil is the basis for aboveground biodiversity
However: no mentioning of soil biodiversity in Natura 2000 and Habitat Directive
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Modern farming
reduces soil biodiversity
and by-passes

natural functions of

soil life




European Academies

Science Advisory Council

] = - — o — - - -
The Broadbalk Experiment ¥ o " S | — =

The Broadbalk Experiment, a UK national capability funded by
BBSRC and the Lawes Agricultural Trust, studies the production of
wheat grown continuously and in rotation. It has been running since
1843 and continues to shape modern agriculture today as a living
demonstration of the factors that determine crop yields.

Rotnamsted nmz mu stratogic funding rom the

Rothamsted (UK) long-term trials: yields increase,
but crops take up less micronutrients (although still available in soil)
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1950 2015 Factor
Potato 0,07 E/kg? 0,9 E/kg? 13
Bread 0,17 E/bread 1,19 E/bread 7
Agricultural soil 2500 E/ha 50000 E/ha 20
Harvest winter wheat 4 ton/ha 12 ton/ha 3
Price wheat 800 E/ton 100 E/ton 0.125

Source: http://statline.cbs.nl/

26/09/2019
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Poor land management Soil biodiversity Climate change
Deforestation, degradation, Species richness, functional Precipitation, ‘
desertification, urbanization, diversity, foodweb structure, temperature, and €
pollution biotic interactions extreme events

Science Advisory Council

Loss of ecosystem functioning
and service provision

Water infiltration, regulation of
pests and pathogens, erosion
control, nutrient release

. Increased Reduced supply
soil-borne pathogen of food and clean
and pest load water and air

Human health impacts

Increased risk of diseases
caused by human pests and
pathogens, by less nutritious

food, and by lack of clean

water and air

Soil and plant / human health

Wall et al. 2016 Nature




P|35ti{‘, |iﬂ',er European Academies

= 4::/sac
Nanoplastic
O Science Advisory Council
. @ 2

1Tm 5,000 pm 150 ym 0.1 pm 0.05 pm

Chemical Effects
Physical Effects

Soil physico-chemistry Terrestrial food webs Growth reduction Lethal toxicity General cytotoxicity

New threat: (micro)plastics in soil
Machado et al. 2018 Global Change Biology

26/09/2019




European Academies

HEALTHY SOCIETY ed

| |

Science Advisory Council

HEALTHY PEOPLE

| |

HEALTHY FOOD

L

One-health concept provides
unexplored opportunities!
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Climate control and consequences of climate change

Some figures

e Since start of agriculture (12,000 years ago) soils have lost 133 billion tonnes of
carbon to atmosphere.

e Currently, there is still appr. 70-75 billion ton carbon left in European soils.

e Soil organic carbon is being lost at a rate equivalent to 10% of the total fossil fuel
emissions for Europe .

e To support COP 21, carbon levels should become restored in soil.
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4 PER 1000

CARBON SEQUESTRATION IN SOILS
FOR FOOD SECURITY AND THE CLIMATE

If we increase by 4%0 (0.4%) a year
the quantity of carbon contained
in soils, we can halt the annual
increase in CO2 in the atmosphere,
which is a major contributor
to the greenhouse effect
and climate change

The world’s seils
contain
1500 billion tons
of carbon in the form
of organic material

The quantity
of carbon contained
in the atmosphere
increases by
4.3 billion tons
every year

+4 %60 carbon storage
in the world’s soils

bn tons fertile
carbon tt

Following COP 21: 4 per mil initiative

Th
Until now, the

- Is overoptimistic

By 12

71

Never leave
sail bare
and work it less,
for example by
using no-till methods

Introduce more
intermediate crops,

and more
grass strips

T
Thia inte
INIS INCE

! more row intercropping

Add to the
hedges at field
boundaries
and develop
agroforestry

al Initiative

Optimize
pasture management
- with longer
grazing periods,
for example

'e combat ag

Restore
land in poor
condition
e.g. the werld'’s arid
and semi-arid regions

- Should not prevent taking other measures

But: is no-regret approach and
should therefore be supported
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Not tilled

Reduced runoff
|

)

Tilled

Increased runoff

Erosion

ok s, N s e SO
_Indreased microbial activity. ;

: . Loss of natural
Soil compaction soil structure

DIAGRAM BY NIK HARRON

Prevent carbon loss by excessive tilling

CIRCULAR ECONOMY

Enter your sub headline here

Promote
carbon storage 2
a n d S CIRCULAR ECONOMY

RESIDUAL

closing cycles
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<
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Urbanization in Europe: in 10 years size of Luxembourg urbanized
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European Commission DG

Soil biodiv threats and

Draft final report

25* of November 2009

Soil Biodivérsity synthesis report February 2010
http://ec.europa.eu/environment/soil/biodiversity.htm

EUROPEAN ATLAS OF

SOIL
BIODIVERSITY
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Centre for Soil Ecology

GLOBAL

SOIL BIODIVERSITY BODEMDIERENDAGEN
ATLAS

=, GLOBAL
SOILBIODIVERSITY . . .. o
INITIATIVE

PARTICIPATE TODAY

Keep us expanding - join today!

EuroPean Academies

Science Advisory Council

Op zoek naar bodemdieren & | BODEMDIERENDAGEN.NL
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Education

and

independent
extension services
needed




Soil Biodiversity




A hand full of soil: over 5,000 ‘species’ of microbes,
more individuals than humans on earth, more than 100 m fungal hyphae.



Bardgett and van der Putten Nature 2014



Estimated diversity and abundance of soll taxa according to
published literature, supported by expert judgment.

Taxon Diversity per amount Abundance
soil or area (taxonomic (approximate)
units indicated below)

Prokaryotes® 100-9,000-cm™ 4-20-10°-cm™
Fungi® 200 m.g™ 100 m.g™
AMEF (species) © 10-20 m* 81-111 m.cm™
Protists® 150-1,200 (0.25 g)™*~ 10*-10"-m™
Nematodes (genera)® 10-100 m 2-90-10° m™
Enchytraeids’ 1-15 ha* 12,000-311,000 m™
Tardigrades® ? ?

Collembola? 20-m™ 1-510* m™
Mites (Oribatida) " 100-150 m™ 1-10 10* m™
|sopoda® 10 -100 m™ 10 - m™
Diplopoda® 10 -2,500 m™ 110 - m*
Earthworms (Oligochaeta)' 10-15 ha™ 300 - m*

Bardgett and van der Putten Nature 2014
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GLOBAL
SOIL BIODIVERSITY

Global soil biodiversity
Assessment
(2020 COP Beijing)

Under development




~50 ~18,000
Nematodes per 1009 of soil

Global nematode survey

Van den Hoogen, Geisen et al. Nature 2019



Gil Grissom (William [

Petersen) on CSI: Crime
Scene Investigation.

When and where



Unbearable
lightness

of being

in soil....
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grazing

tillage tillage

at most every two years each year
I

cutting, fertilizing

Pasture

Extensive rotation
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Tsiafouli et al.Global Change Biology 2015
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due to land use intensification relate to different

soll food web properties: all needed for multifunctionality!
De Vries et al. PNAS 2013
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Soil biodiversity restoration takes a lot of time!
Correlation-based networks in three phases of land

abandonment: roughly 5, 15 and 30 years ago

>20%

Morrién, Hannula, Snoek, & EcoFinders
Nature Communications (2017)
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Why first destroy soil and then restore?
Let’s act now!

Thank you for your attention!



