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Starting points:

1. The soil is our capital; soil biodiversity is part of it

« Soil degeneration is living off that capital

» Soil regeneration is return to living off the interest on that capital

2. “"Regenerative agriculture” is about all processes
in the agriculture-food system
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Macrofauna Mesofauna Microfauna & microbes

c. 5600 species c. 1800 species >100.000 “species”
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Soil processes & ecosystem services

Biological control of
pests & disease
-

Nutrient regulation
Carbon regulation

Water
regulation

s Decontamination
Soil structure
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Community L
~of species J

‘ Environmental conditions F =  Processes * Final services s

Based on: Truchy et al., 2015, http://dx.doi.org/10.1016/bs.aecr.2015.09.004
and Manning et al., 2018, https://doi.org/10.1038/s41559-017-0461-7
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— In some cases a- or - species diversity is [ ) " ention ¥ utrient runoff
important for multifunctionality, ' | R

in other cases it is trait diversity/ variability,

in yet other cases it is just biomass
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Land use in the Netherlands, 2012 Soil types in the Netherlands

Soil classes &
Red space B ezt

- Houses B sandy peat

Sand (poor loam)

B suilding land I sand (loamy)

- Other built-up ares - Sand (loamy) on bolder clay
Loam g
Green space I cay
) B L5ss
| Recreation Urban area
|| Agriculture EOM:
Il woodland
B nature
Blue space
D Water

CBS, PBL, RIVM, WUR, 2014,
www.environmentaldata.nl

Van den Berg et al., 2017,
http://edepot.wur.nl/424920
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Reduction Non-inversion tillage
of mechanical load and surface-ploughing

max. 1 bar| 10 ton | 100kPa ' ‘

Improvement
of drainage
Extra Organic system for
matter for soil water
life buffering

Optimization of soil water
management for crop
development and soil life
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“Green-bjue’

By default, field margins enhance soil biodiversity
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Agricultural management
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http://dx.doi.org/10.1016/j.ejsobi.2014.11.007

Intermediate conclusions ‘landscape vs. arable fields’

®  Field margins enhance soil biodiversity

®  Management, not landscape negatively affects earthworms in arable fields by:

® moldboard ploughing vs. non-inversion tillage

® frequency of pesticide application

®  Management and landscape and soil affect earthworms in field margins positively by

® no-tillage
® age of margin

and negatively by
WAGENINGEN

UNIVERSITY & RESEARCH

® surface of arable land within 500 m 23
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Reduction Non-inversion tillage
of mechanical load and surface-ploughing

max. 1 bar| 10 ton | 100kPa ' ,

“Caterpillars =
reduced wheel

| ...using RTK-GPS load

Fixed traffic lanes...
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% Van den Akker et al., 2014, http://www.agripress.be/ STUDIOEMMA UPLOADS/downloads/
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Aporrectodea caliginosa Crittenden et al., 2014, Appl Soil Ecol, http://dx.doi.org/10.1016/j.aps0il.2014.03.001
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Liu et al., 2019, Land Degrad Dev, https://doi.org/10.1002/Idr.3349
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Reduction Non-inversion tillage
of mechanical load and surface-ploughing

max. 1 bar| 10 ton | 100kPa *

Intermediate conclusions ‘Compaction and tillage’

= Soil compaction in organic non-inversion tillage < conventional non-
inversion tillage, but....

. less pronounced so between organic and conventional moldboard
ploughing

= When soil tillage is reduced, earthworms increase in abundance 34

* Earthworms and crop diversity both enhance soil structure
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Reduction *  Non-inversion tillage
of mechanical load * and surface-ploughing

max. 1bar| 10ton | 100kPa Ny

Improvement
of drainage
OS-suppletie t.b.v. system for
het bodemieven water
buffering

Optimization of soil water
management for crop

WAGENINGEN develo!Jment and soil life
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Earthworm effect on water infiltration rate (meta-analysis)
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Reduction *  Non-inversion tillage
of mechanical load * and surface-ploughing

max. 1 bar| 10 ton | 100kPa ‘ ,

. Improvement
. . of drainage
Intermediate conclusions system for
Water management butrering

=  Crop diversity enhances water infiltration
=  Earthworms enhance water infiltration ...
= ... especially the litter feeders and d:,:;:,apgn??nin::g;g?ﬁfe

burrowers 39

Optimization of soil water
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Reduction Non-inversion tillage
of mechanical load - and surface-ploughing
max. 1 bar| 10 ton | 100kPa ' ‘

|

Improvement
of drainage
Extra Organic system for
matter for soil wate_r
life buffering

Optimization of soil water
management for crop
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Soil C stocks

2000 giope = 0.08
1800 | P <0.001
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Plant species richness

Cong et al., 2014, J Ecol, https://doi.org/10.1111/1365-2745.12280
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(0= conventional agriculture)
o Q) - Subset with no external
organic materials added

n=200 —Q— ALL

-0.1 0.0 0.1 0.2 0.3
Mean difference in soil organic carbon concentrations (%) in organic vs. conventional agriculture

(0= conventional agriculture)

v -
h=60 o @ ; Subset with no external
: organic materials added
n=204 = @ | ALL

-1 0 1 2 3 = 5 6 7
Mean difference in soil organic carbon stocks (Mg C ha™)in organic vs. conventional agriculture

Gattinger et al, 2012, Proc Nat Acad Sci,_https://doi.org/10.1073/pnas.1209429109
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Total Soil C (Mg ha™!)
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Intermediate conclusions on Organic matter management

Crop diversity enhances SOM
Soil organic carbon in organic > conventional agriculture
Higher organic matter = more earthworms

Extra organic
matter for soil
life

WAGENINGEN @
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Reduction Non-inversion tillage
of mechanical load and surface-ploughing

Summary of conclusions
» Mixed cropping enhances SOM
{ = Organic ag SOM > conventional ag SOM
= Reduction of tillage favours earthworms, especially if
combined with organic management
= QOrganic management and crop diversity favour
‘ earthworms with positive effects on
= soil porosity = water infiltration
= stability of aggregates

Improvement
of drainage
system for

water
buffering

Extra Organic roots

matter for soil
life Q water

Optimization of soil water
management for crop

WAGENINGEN development and soil life

UNIVEREITY & RESEARCH
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Regenerative soil management

@

|

@

Fixed traffic lanes

Sound rotation &
crop sequence

Mixed .
cropping ‘;,ﬁij;_ A W ) Lefgul:“'\es
AI%;“ kg " \ or N-
JWT fixation

Cover crops/
TN 2 green manures

Small, light
machinery

- S} PR

Organic residues & manure N
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Increasing crop diversity in space and time is an important part of regenerative soil management

F

Different crops (varieties) differ in
* Requirement for light
* Requirement for nutrients
* Requirement for water
* Phenology
Higher crop diversity means
* Higher carbon storage in soil
Enhanced
* Soil structure
* Water infiltration capacity
* (Higher suppression of pests & diseases)
* (More opportunity for N fixation)
* (Higher nutrient retention)
(Higher yield)

Illustration: Fogelina Cuperus (WUR) 50



Coordinated effort for system transformation is needed between Ecology & Technology

© & ®

Regenerative agriculture building blocks

)

Landscape elements Cover crops/ Organic residues

Stri i jeti i i i
& field margins green manures & manure Fip cropping Robust varieties Reduced tillage Agroforestry Small, light machinery
L @) .
}v | * ' ;
Mixed . Sound rotation & Fixed traffic | Legumes for Integrated pest  Birds, pollinators & Decision Sensor-based
Ixed cropping crop sequence Ixed traffic lanes N-fixation management 2.0 natural enemies support & ICT detection & monitoring

Integration of regenerative agriculture building blocks

Illustration: Fogelina Cuperus (WUR)
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