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1.
Limits to C
as a soil quality

SOC: a driver of some soil properties
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Partly tautological thinking

m Fertile: “able to
support the growth
of a large number
of strong healthy

plants”
(collinsdictionary.com)

= SOC = by-product
of plant activity
=>» SOC as a soil
fertility indicator is
particulate mineral-associated

‘self referencing’ organic matter organic matter

(Crétenet, 1996) MR g lifetime  slow
150  cycling carbon - carbon
yeaus nitrogen years  cycling | nitrogen

Credit: Jocelyn Lavallee

Case study 1:
Banfora region, Burkina-Faso
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Yam (Dioscorea) fle Id (1-year old). .. ;
Autochthonous shifting cultivation < Banfora region, Burkma Faso

Woodyxfallow (40-yéar old)

- with Isaberllnla.

'Autochthonous shifting
cultlvatlon Banfora region

<o Burkina Faso
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Soil carbon stocks under fallow
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Case study 2:
High Casamance, Senegal
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Compound fields (manured). Millet harvest.
Upper Casamance, Senegal
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Compound fields. Drift pasture on crop residues.
Upper Casamance, Senegal

Compound fields. Crop residues left after drift pasture.
Upper Casamance, Senegal
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Grain yield (tDM ha'1)

= Manuring: a nutrient management strategy
* Distinct effects on plant and soil
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Manuring and millet performance

Manuring and soil organic status
(Manlay et al. 2002b)

Trade-offs between
C flows and C stocks

= Nutrient availability for the plant

(Janzen, 2006)

= Energy supply to soil biota
(Perry et al., 1989; Janzen, 2015)

» Thermodynamic aspects:
“biosystems which do not

é

Bootstrapplng mn Ecosystems
Internal interactions largely determine productivity and stability
in biological systems with strong positive feedback

D. A. Perry, M. P. Amaranthus, . G. Borchers, 5. L. Borchers, and R. E. Brainerd

Soil Biology &
Biochemistry

The soil carbon dilemma e hoard it or use it?

HH,

European Journal of soil science

'inCI’ease their total diSSipation, Invited Review

are organisms dedicated to

Beyond carbon sequestration: soil as conduit of solar|
energy

death” (Toussaint and Schneider, 1998)

/ :F
Wi
& @ % The more the better?

Credit: Instagram/lusealdog
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2. Flaws in
the 4p1000 concept

“Anyone criticizing
the promotion of
increasing soil C stocks
must be a ‘Khmer vert’”

An agronomist
at a CSFD meeting
in Montpellier in 2017

Credit: David A. Feingold and Shari Robertson

A fuzzy concept

Annual
sequestration
Source Emissions to be for Soil Soil stock (PgC) needed
Nature
(emissions/accre Annual flux
GHG_ Source tion) Period (PgCy-1) Land use Depth (cm)  Value 1 Value 2 (%y-1) (tCha-1y-1)
Balesdent and Arrouays
(1999) CO2 Fossil fuels Emissions ? ?? ? 1500 0.4

= http://4p1000.0r €02 Anthropogenic all Accretion ? 43 Al 0-100 1500

http://wwwé.inra.fr/

4p1000science €02 Anthropogenic all Accretion ? 43 Al 0-40 860 0.5
=% Ademe 2015 CO2 Fossil (fuels + cement) Emissions 2013 9.5 All 0-100 1500 2400 | 0.4-0.64
Minasny et al 2017 CO2 Fossil (fuels + cement) Emissions 2004-2013 8.9 All 0-200 2400 0.37 0.6
Managed 113-
Minasny et al 2017 €02 Fossil (fuels +cement) Emissions 2004-2013 8.9 agricultural 0-100 480 790 1.85
Lal 2016 retains http://wwwe.inra.fr/4p1000science hypotheses
http://agriculture.gouv.fr/agriculture-et-
foret/environnement-et-climat Accretion ? ? AR ? 1500 0.4

4p1000 initiative: offset CO, accretion from all sources

Ademe: offset CO, emissions from fossil sources only

@'\
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4p1000 flaws: hypotheses

m No saturation +
constant fixation:
(hotly) debated

= Eroded C has no
benefit for climate
or food
production: wrong

m No non-CO, GHG
emissions: wrong (Sanderman & Berhe, 2017)

19

4p1000 flaws: hypotheses

= Mitigation target understated

* Increase in CO, atmospheric content
considered at 4p1000.org: 4.3 PgC y'

Atmospheric
growth

(in GtC y-1)*

«

IS

w

= ! [\ A ﬂ (\“ Af\/\/\l —— 4p1000 hypothesis
T T
www.globalcarbon
budget.org;
Friedlingstein & 2

al., 2022

1
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4p1000 flaws: hypotheses

m Pool boundaries
* Soil depth considered = 1Tm: wrong
* Manageable land = all: wrong

4p1000 flaw: no nutrient toll

m Stoichiometric Plant C N biological
. fixation
constraints

* Competition with - -~ synthetic

other services: ’,’ fertilizer
putrien't. . . NP «( .
immobilization N a(tjmosp_?_enc
and the priming eposition
effect hazard
(Janzen, 2006; van Y co
Groenigen et al., 2017; 2
Spohn, 2020) A priming of soil
9 ) organic matter
¢ C fOOtpnnt Of (Kirky et al, 2011; Yuan & N
fertilization Chen, 2009; Spohn, 2020)  Soil ~~ . g
acidification
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4/1000: a meaningless value

m Reassessing the 4/1000 initiative

* 2015-2019 increase in atmospheric C stock:

5.5 Pg C (28% more than the 4/1000 hyp)
(Friedlingstein & al., 2020)

* only 26.2% of land can be managed
(Latham et al., 2014)

* 699 Pg C in the soil top 0-30cm
* Consideration of stoichiometric constraints
* 100% efficiency of N fertilizers

= The 4/1000 becomes 50/1000

Overlooked human issues

(Amundson and Biardeau, 2018, Demenois et al., 2021)

N SEQUE%TRATION POTENTIAL :
I 1

PHYSICALLY ECONOMICALLY POLITICALLY/SOCIALLY
ACHIEVABLE ACHIEVABLE ACHIEVABLE

MAXIMUM BIOPHYSICAL

POTENTIAL

MINIMUM POTENTIAL

= Monitoring (in a changing =
biosphere)

= Transaction costs

» Lack of technical assistance

= Conservatism

+ Tenure (in the Global South)

(Popkin, 2023)
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3.

The ethical
problems with the
AFOLU negative
emissions
approaches

Contribution de I'agriculture & la lutte contre le changement
4 per climatique : Stéphane LE FOLL annonce le lancement d’'un
projet de recherche international : le « 4 pour 1000 »

Paris

1 OOO o 17/03/2015

[ ] J—
I3 Jaime REE) W Tweeter 841 3
°

ro ote d ] n Stéphane LE FOLL, Ministre de I'agriculture, de I'agroalimentaire et de la forét, Porte-parole du
Gouvernement participait mardi 17 mars 4 la conférence scientifique internationale « Agriculture
intelligente face au climat ».

litical

agenda

|
Global Science Conference on
Climate Smart Agriculture

In defence of the 4p1000, a senior soil scientist’s post
on the AFES forum, July 2022:
cEi B “Science needs slogans and metaphors to make itself
PARIS 2015 understood by politicians and the public’

UN CLIMATE CHANGE CONFERENCE

2015 . CLUMATE-SMART
Montpellier ggqlgulfua

=

ol
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Greening the planet

(including SOC

sequestration), a

non-solution

solution?

= Buying time and
postponing effective
and courageous
policies (emissions
reductions)

m Feeding greenwashing
strategies =

THE NEW CLIMATE WAR

MICHAEL E. NMA NN

(Mann, 2021)

Research’s .
embarrassing deor
Ssponsors

-

TOtOIEnergies DSCATT is supported by
FOUNDATION

.
1802-001 thought the
estissements d'avenir” program
bex Agro : ANR-10-LABX-0001-01)
ler the frame of I-SITE MUSE
R-16-IDEX-0006) and TOTA|

DSCATT project - “Agricultural
Intensification and Soil Carbon
Sequestration in Tropical and
Temperate Farming Systems”
https://dscatt.net
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Thank you!

« Voila toute la beauté du « quatre pour mille » :

on ne sait trop si c’est Fagricutture le sol qui sauvera le

climat, ou si c’est la cause climatique qui sauvera le sol
(adapté de Foucard, 2015)

g f YOU WIN THE PRIZE j
THAT'§ GOOP
FOR THE PLENET. \¢ ﬁoﬁrgﬂﬁrirﬁl CARBON

D19 YOU KNOW FHAT FAT 50, A5 YOU SIT THERE ANP
CONTAING CARBON? GAIN WEIGHT, YOU'RE

ACTUALLY STORING MORE
ANP MORE CARBON.

AN LARGEST
BUTT PRINT.

i I Pft;' NOT,
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