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Titre 1
SOILS AND 

CLIMATE CHANGE

MITIGATION
• Soil carbon

Sequestration
• Regulation of GHG 

flux (N2O)

 ADAPTATION
• Provision of food, 

fiber and fuel
• Regulate nutrient and 

water cycle
• Habitat for organisms



Rubber plantation and soils: after the forest



Rubber plantation and soils, after the forest ?
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How to 
assess soil
quality?

“The capacity of 
soils to function 
and provide 
ecosystem 
services”

(Karlen et al., 1997; 
Walter et al. 2015)

• Conceptual framework
based on Kibblewhite
et al., 2008;

• 3 functions linked to 
assemblages of soil
organisms

• 9 low-costs, in-field
indicators

• Aggregation into one 
Soil Quality Index 
(SQI)



One plantation, 
Two phases

. 
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Mature phase: 6 years – clear felling
Slow growth after opening of the trees
Low nutrient export
Unclear response of yield to fertilization
Chotiphan et al., 2019. Ind. Crop Prod.

Immature phase: 0 - 6 years
Rapid growth
High nutrient requirement
Positive response to fertilization
Vrignon-Brenas et al., 2019. Agron. Sust. Dev.



One plantation, 
Two phases

. 
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Nutrient
accumulation rate 
throughout the life 
span of a rubber
plantation

(Perron et al., in prep.
FERTIM project, Ivory
Coast)

Long-term effects of 
mineral fertilization
on rubber yield and 
tree functioning

(Gay et al., 2019., CID 
2019, YARA project, 
Thailand)



One plantation, 
Two phases

. 
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Structure
mainteance

Nutrient
cycling

Carbon
transformation

Cassava Rubber
10yr

Rubber
13-17yr

Rubber
>24yr

Forest

Thoumazeau et al., 2019, Ecol. Indic.

Immature phase: low soil quality, depend on the previous land use
Mature phase: improvement of soil functions with time



How to manage soils in rubber plantation?

Soil cover management Logging and replanting management 



Soil cover
management Neyret el al. 2020 Catena

 Intercropping during immature phase

 Limited chemical weeding during
mature phase



Soil cover
management

Cover cropping with a N-fixing 
specie during immature phase

Clermont-Dauphin el al. 2016 Agr. Ecos. Env. 

With pueraria

Without pueraria

CTY: 4y plant. 
with natural soil
cover

CAY: 4y. plant. 
with cassava
intercrop.

MUY: 4y. plant. 
with Mucuna
cover crop

CTO: 9 year-old
plant.Thoumazeau el al. 2019b. 



Logging and replanting management

Organic matter content (%)
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Paklang et al., in prep



Logging and replanting management

Logging residues
management

Perron et al., in prep
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Without residues With residues

Effect of residues
 Partial restoration of soil functions

 Positive effect on tree growth

Perron et al., in prep, FERTIM project, Ivory Coast



Take Home Messages
 Soil quality is an important factor in the sustainability and resilience to CC of 

rubber plantations
 Soil quality naturally improves along the life cycle of a rubber plantation
 GAP with regard to soil quality in rubber plantations must consider:

 Revisiting fertilizer applications to match the dynamics of tree 
requirements.

 Logging residues management 
 Soil cover management: limited weeding, cover cropping with legumes, 

intercropping

Adoption of alternative practices by smallholders! 



• « Towards the sustainability of rubber production in 
Thailand », Thai International Cooperation Agency

• HEVEADAPT « How tree-based family farms can adapt to 
global changes? », French National Research Agency (ANR)

• « Fertilization of Mature Rubber Plantation », Yara
International 

• « Fertilization and fertility of immature rubber
plantation », « Hevea Biodiversity » French Rubber Institute 
(IFC), SOCFIN, SAPH, Michelin company
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