
RUBBex: From rubber particles of Hevea latex to Natural Rubber structure and properties: 
towards optimizing the performances of Natural Rubber.  
A multidisciplinary and biomimetic approach to understand the variability of NR properties 
and the structuration dynamics from fresh rubber particles to the raw NR.  
contact frederic.bonfils@cirad.fr 

Are tree plantations climate-smart?  
The case of rubber tree plantations and the natural rubber commodity chain. 

• Industrial tree crops often enter in direct competition for land with forests. In those cases, the net result on climate is detrimental.  
• The natural rubber (NR) commodity chain presents two promising features to reach CSA objectives : 

 Family farms (smallholdings) represent the majority of the 10 millions ha of rubber plantations in the world. 
 Natural Rubber (NR) is a biopolymer and a competitor of synthetic rubber (SR) made from crude oil. 83% of the NR - 12 million tons produced     

every year - is made of carbon taken from the atmosphere! 
 

Rubber farms contribute to rural development and their 
strategies provide flexibility to face global changes  
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Sources: surveys with 479 rubber farms (Chambon 2013; Chambon and Dao 2014) 

¤ 77% of the rubber households 
diversify their sources of income 
 
¤ Diversification of farming 
systems help to keep food 
production for self-consumption 
and sale. 
. 

On-farm activities besides rubber 
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¤ Rubber smallholdings create 
rural employment for both family 
and hired labor. 
 
¤ Employment of share-croppers 
(77% of the farms with hired  
labor) provide flexibility to  
the farms (Kongmanee, 2015). 

Sources: surveys with 479 rubber farms (Chambon 2013; Chambon and Dao 2014) 

Labor used in the rubber smallholdings 

HEVEADAPT: How tree-based family farms can adapt to global changes? 
Agronomists, socio-economists, ecologists and soil scientists are mobilized 
to assess the sustainability of rubber tree smallholdings.  
contact philippe.thaler@cirad.fr 

¤ Scientific strategy 
• Study of the main factors driving this non-consistency : plant 

material (clone), season, harvest technology, post-harvest 
practices, processing 

• Better characterization of the structuration of  NR : 
development of new analytical tools of macromolecular 
structure and gel, deep investigation on non-isoprene 
composition, …  
 

 
 

 
 
 

 
 
 
 
 
¤ Environmental outcomes of a higher consistency 

Example of the clonal variation of 
macromolecular structure 

(SEC-MALS analysis) 

Long polymer chains 

Short polymer chains 

 On-going projects (2015-2017) 

Rubber plantations can contribute to improve soil ecosystem services  
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 ¤ In Thailand, Rubber plantations are 
often set up on lands previously used 
for cash-crop cultivation, such as 
cassava or sugar-cane. 
 
¤ In these conditions, Rubber 
plantations can increase soil carbon 
stock up to 25% compared to 
cassava fields. 

¤ Soil biodiversity is essential for the 
development of climate-smart agro-
ecosystems. 
 
¤ In rubber plantations, low intensive 
cropping systems can contribute to 
increase soil biodiversity and related 
soil ecosystem services without 
hampering growth and yield. 

Soil carbon stock in soil of rubber plantations (RP) 
of different ages compared to cassava fields 

Source (Gay et al., 2013). 
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Natural rubber (NR) : a biopolymer 
 with higher but not consistent quality 

Synthetic Rubber (SR) :  elastomers 
with  lower but more constant quality 

 

Understanding the non-consistency of Natural Rubber to 
improve the sustainability of the commodity chain 

Gay F.*, Angthong S., Bessou C., Bonfils F., Bottier C., Brauman A., Chambon B., Chantuma P., Gohet E., Lacote R., Liengprayoon S., Poonpipope K., Suvannang N., Thaler P., 
Thanisawanyangkura S., Vaysse L.,Winsunthorn S., Sainte-Beuve J.                                                                       *Contact frederic.gay@cirad.fr -  hrpp.ku.ac.th - www.luses.ird.fr  

• Increase of the ratio NR/SR in the elastomer market 
and therefore decrease the fossil carbon utilization 

• Reduction of the feedstock waste in NR end-used 
product and factories leading to significant energy 
savings and lower environment pollution. 
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ADAPTATION MITIGATION 
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