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Specialists from 18 European countries, meeting on 21-23 November 2016
at KNAW, Amsterdam with introductions from EASAC ENV Director and invited speakers
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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
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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 saoil ‘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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Everything that we eat, drink, breath, clothes that
we wear, and materials that we use pass through
soil over and over again

W 0015

healthy soils for a healthy life
International

e" Year of Soils
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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
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De Deyn, TREE 2005

Biology is even more diverse:
» 5000 species on a tea spoon of soil
» Soil life influences aboveground diversity

Bardgett, Nature 2014
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“A nation that destroys its sonls destroys |tself”

Franklin D. Roosevelt
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Major risks are: erosion, degradation, pollution, mining of
sand, gravel, fossil energy, etc.
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Urbanization (in 10 years size of Luxembourg) and modern farming.
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Modern farming
reduces soil biodiversity
and by-passes

natural functions of

Soil life


Vorführender
Präsentationsnotizen
How do microbes contribute to SUSTAINABLE ag?  Concept that they are the catalysts and perpetuators.  If we keep them satistified (the good ones) then it will sustain the system.
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The Broadbalk Experiment

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.

[retebitims o bkl @ ., BESRC

Rothamsted (UK) long-term trials: yields increase, but crops take up less micronutrients
(although still available in soil)
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Socio-economics involved in sustainabillity: ea

price comparison 1950-2015
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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/

27/09/2018
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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

27/09/2018
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Poor land management Soil biodiversity Climate change
Deforestation, degradation, Species richness, functional Precipitation, o
desertification, urbanization, diversity, foodweb structure, temperature, and - o <
pollution biotic interactions extreme events - '
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Loss of ecosystem functioning
and service provision

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

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
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HEALTHY SOCIETY e a
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HEALTHY PEOPLE

| |

HEALTHY FOOD

||

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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Mother Earth Knows, but She’s Not Tilling
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Not tilled

Reduced runoff

Increased runoff
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Keep carbon where it is (peatlands) Prevent carbon loss by excessive tilling
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: ThI;a quantitty . The wor[?’g soils If we increase by 4% (0.4%) a year Science Advisory Council
of carbon containe contain H H
in the atmosphere 1500 billion tons the quantity of carbon contained
increases by of carbon in the form in soils, we can halt the annual
4.3 billion tons of organic material increase in CO2 in the atmosphere,
bk which is a major contributor
to the greenhouse effect

and climate change

4 PER 1000

CARBON SEQUESTRATION IN SOILS
FOR FOOD SECURITY AND THE CLIMATE

l l +4%0 carbon storage

in the world’s soils
bn tons fertile
carbon

Following COP 21: 4 per mil initiative
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for example by : and more : and develop ' grazing periads, ¢ eg theworld’s arid
using no-till methods  : grass strips : agraforestry i for example :  and semi-arid regions

“This inte initiative can rec le

e But: it is no-regret approach and
e should therefore be supported
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Soil biodiversity: functions, threats and
tools for policy makers
act 03 4
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Op zoek haar bodemdieren i | BODEMDIERENDAGEN.NL

SOIL ECOLOGY

Soil Biodiversity synthesis repol uary 2010
http://ec.europa.eu/environment/soil/biodiversity.htm

GLOBAL

SOIL BIODIVERSITY BODEMDIERENDAGEN
ATLAS

EUROPEAN ATLAS OF

SOIL
BIODIVERSITY

Education and
e . - independent extension
<ervices needed!

GLOBAL
SOILBIODIVERSITY .. . .. in
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Thank you for your attention!
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