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To plough or to no-till?

5 ..j.(j'dhn :D'éé_rQAg;ri' Services, 2006)
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1. Soll tillage
- Problems and
crucilal experiences
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Water requirement of some important
crops (transpiration coefficient)

- winter wheatV 500 | H20O/kg DM
* winter ryel 400 | H20O/kg DM
« winter barley?V 425 | H20/kg DM
* sugarbeets? 200 | H20/kg DM
* maize? 368 | H20O/kg DM
« field peas? 650 | H20O/kg DM

1) according to LUTKE ENTRUP und OEHMICHEN (2000)
2) according to KELLER et al. (1997)



Tillage-induced
carbon dioxide loss.

Long Term Study: July 14 - October 9, 1998
Cumulative loss after 87 days

Cumulative CO, Flux (g CO, m=)




Tillage-induced organic carbon loss
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Bernese soil monitoring program:
organic matter content & water infiltration

Humusgehalt [Gew . %]

L LA L I =S & )|

Humus gehalt

Oberboden

m Naturwiese

Unterboden

m Ackerflache

Infilsratienzrate [mmih)

Was s erinfiltration

o MmN o @
M N M 1 M

Naturw iese Ackerflache




R e ra ' : (FLOCKIGER, 2007)



Soil degradation can cause water pollution

» Suspended solids

* Nutrients

» Pesticides




Rainfall erosivity in Europe
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Soil cover and surface run-off
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soil cover (%)

(ROTH et al., 1990)



Ground/solil surface temperature
at CH-Kerzers/FR; June 22mM, 2022

Source and photos: H.P. Liniger, CDE (Berne University)




Ground/solil surface temperature

at CH-Kerzers/FR: June 22mM 2022

Source and photos: H.P. Liniger, CDE (Berne University)




2. Transition phase to no-till
= Regenerative Agriculture
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Regenerative /

Conservation Agriculture
(definition by FAO)

3 principles
1. minimum soll disturbance (<25%)

2. permanent organic soll cover (>30%)

3. crop diversity (crop rotation,
associations)



Systems Approach

Soil Nutrient
Management Management
Cover Crop
Crops Residue
Management

Crop Conservation Variety
Rotations Ag riculture Selection
No-till

Planting Weed
Equipment Management

Disease Pest
Management  Management

(CA decision making guide / UK, 2001)



Slot shape micro-environment
=> dry soils
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(RITCHIE / NZ, 2002)

V - SHAPED SLOT
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Fusarium - mycotoxins







(WYSS, 2008)
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Spade test =>on YouTube

~
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Knowledge transfer (field days, consulting)




FROM FARMER TO FARMER =>
https://www.vonbauernfuerbauern.ch/en/

« De paysan — é paysan » Wi issensmanagement

Projet de recherche et de diffusion d'expériences paysannes
favorables a une exploitation durable du sol

Beneficier des acquis d"autres agriculteurs

=+ Les agriculteurs qui mettent en spplication une protection mecanique du sol dans leur exploitation possedent un savour-faire specifigue.
=+ Le sawoir transmis par des agricultenrs sera plus facilement recu par les autres agriculeenurs (cf Davenport & Prosak 10081

Une nouvelle approche «de paysan - a paysan» favorise la protection mécanique du sol dans |"agriculture
=# Fecherche dn savoir acquis par les paysans en mariére de protection du sol
=+ Dhiffusion du saveir par le biais du cinéma et des réseaws paysans

Extraits du film pilote «De paysan — a paysan»

Langue et ... oo MeEtaphone Processus dapprentissage Lrguments Expériences positives



SWISS NO-TILL

Swiss soll conservation association
= platform for knowledge exchange

General assembly
Annual meeting (~150 attendees)
Official field days (in German and in French),
organized by members of SWISS NO-TILL
Research projects
[BWCCA 2021]
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3. ,,Oberacker“ — Long-term

(Photo: G. BRAENDLE, 2004)
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Life cycle assessment: 1999 — 2005
for no-till (NT) and plough (PL)

Crop demand for nonrenewable energy resources
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Egyptian clover (13.1%), phacelia (5.4%), Guizotia Niger (14.4%),
Indian mustard (3.5%), sunflower (14.6%), chickling vetch (17.9%),
spring flax (8.7%), Daikon radish (5.8%), spring vetch (11.5%),
Brazilia '
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Retention of soll fertility: soils should be used
In such a way to fix more carbon than to loose

Criterias for the choice of cover crop species:

e Concurrence for undesired flora = less herbicide
use: plant length in minimum 80 cm

* Nitrogen fixation: legumes
« Soil loosening: deep roots
 Reduction of glyphosate use: no winter hardiness

« Organic matter increase: production of In
minimum 5 t/ha DM a year (better 10 t)

* Proliferation of mycorrhizae
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Soil water content in 0-30 cm soil depth;
average of 1998 & 1999 under maize
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Soil depth (cm)

Soil organic carbon & total nitrogen
for no-till (NT) and plough (PL)

Soil organic carbon (g kg™) Total nitrogen (g kg™)
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(KELLER et al., 2016)
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Mycorrhizae: number of species
for no-till (NT) and plough (PL)
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Nmin in kg N / ha (0-100 cm)

Nitrogen mineralisation under sugar beets in 2001
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Nitrat-N [kg/ha]
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Mean annual nitrate losses
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number of cases within the six-year rotation period
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Weed control: herbicide strategy

for no-till (NT) and plough (PL)

WT "M NT FL T PL NT FL

1st orop rotation period
1994,/95 - 1999/ 2000

Jnd crop rotation period | 3rd crop rotation pericd | dth orop rotation period

2000401 - 200506

2006/07 - 201112

2012/13 - 2016

m weed control
without any
herbicides

m weed contral with
selective
herbicides only

u weed control with
glyphosate and
selective
herbicides
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4. Conclusions
= Qutlook



Challenges of no-tillage

— possible solutions
* Develops risk of mycotoxins
— Crop rotation

* Requires substantial amounts of
non-selective herbicides
— cover crops that freeze off

* Novel, expensive no-till technology
— requires corporate ownership and
utilisation

* Lack of know-how
— learning by doing”
— research necessity (plant nutrition)
— S0Il support programs



Life cycle assessment (e.g. demand
for nonrenewable energy resources)

1 cm in soil depth = 150 t/ha moved

1 cm in soil depth =ca. 1 I/ha Diesel burnt

|

time — energy — material — costs
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Consumption of Diesel & Time

Temps
de ravail | <5 - 38 I/ha Diesel
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Crop rotations with legumes




Substitution of non-selective herbicides: remedy with
frost-sensitive green manure mixtures or electroherb
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« relay intercropping »




e.g. perennial wheat
(Canada)
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Targets for the future of Regenerative Agriculture:

* a low-input (relay) cropping system based on
legumes and N- & P-recycled fertilizers — with
maximum energy and resource efficiency — while
pollutant inputs are reduced to the max

* a holistic approach that takes into account
simultaneously: protecting the climate, conserving the
soil, maintaining the landscape, reducing natural
hazards, keeping waters clean and — last but not least
— producing our food
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Thank you for your kind attention!




»CHANGE IS FIRST DENIED,
THEN VEHEMENTLY OPPOSED,

FINALLY ACCEPTED AS BEING SELF-EVIDENT.”

Bill Crabtree (13.03.1997)
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