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Initial objectives and key messages

Target : contribute to the policy debate on soil carbon and lead to
more science-based decisions of stakeholders

How ? through a global and comprehensive qualitative and
quantitative analysis of scientific papers

Key results :

1. Land management and land-use change have a much higher
impact on soil C than climate change

2. Conversion to cropland results in a loss of soil carbon
Multiple efficient options to increase soil carbon in cropland
4. Blind spot on Africa and carbon rich areas
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1. IDENTIFICATION OF THE STUDIES
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OF SCIENCH

848 studies

Ovid

299 studies

1

Scholar

Google Scopus’

150 studies

Our method in brief

217 studies

l

Other sources

21 studies
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2. SELECTION OF THE STUDIES

A focus on meta-analyses

published between 1900 and 2022

1535 studies

230 meta-analyses
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Land management and land-use change have a much
higher impact on soil C than climate change

Land-use change
(n=10139)

Land management
(n=40729)

Climate change
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lLand-use :

= Croplands (n= 34530)
we Forest lands (n= 11988)
= Graslands (n=9131)

.. — Otherlands (n=4681)

" Wetlands (n=1267)



Impacts of land-use change on soil carbon
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-> Conversion to cropland = loss of soil carbon

-> Conversion to forest land = increase or no impact on soil carbon
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Low soil carbon values in cropland, but multiple
options to increase them

% common
primary studies
(line)

0 100

Biochar i o —oe o——=
Organic amendments vs mineral fertilizers : oo —wefee—o . . @
Otganic amendments | o o +—sfme—ss o o \
Perennial crops/orchards | —efoee

Agroforestry s
Perennial energy crop | oo I
Crop residue retention jeso e o oo )
Cover crops L aafpoo o o [

No/reduced tillage o:.@.n 5

Mineral fertilization | —jecfpeae— -

Significant .
ositive impact CIpTOEIN | "
P P Plastic film mulching | -#s-
Species mixture b
Liming ? Cropland
0 50 100 0 5000
Soil organic carbon (SOC) change (%0) # paired data

(bars)



Higher soil carbon values in forest land, but mixed
effect of practices
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High soil carbon values in grassland, and various
options to still increase it
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Blind spot on Africa and carbon rich areas

Number of studies:
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~1/2 of the 13 200 studies were conducted in USA or China.
-> more than 80% of African countries have fewer than 40 studies
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C rich areas



Many studies in Brazil but fewer in Caatinga biome
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Towards an interactive global review

« A first prototype of Review4dC already available here
http://www.review4c.net/
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Towards an interactive global review

« Keep developping an interactive and living database (Review4C) in
ORCaSA project using machine learning, as part of the knowledge platform
of the IRC on soil carbon

ORCaSa

r|r yuse soil carbon m atte
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Conclusions in a nutshell

. Land management and land-use change have a much
higher impact on soil C than climate change

. Conversion to cropland leads to soil carbon loss

. Organic amendments and perennial plants are efficient
options to increase soil carbon in cropland

. Still understudied practices : crop diversification, irrigation,
perennial crops, deep-rooted annual crops

. A huge need to drive research studies in Africa and carbon
rich areas
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Thank you for your attention

Julien Demenois (Cirad), julien.demenois@cirad.fr, « 4 per 1000 Initiative » correspondent

L]
s @ cirad

AAAAAAAAAAAAAAAAAAAA
EEEEEEEEEEEEEE



