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Chlordecone is an organochlorine pesticide whose use is now forbidden but which persists 

in soils. It was used as an insecticide against the banana weevil from the 1970s to the early 

1990s in the French West Indies. Late contamination of root vegetables (RVs) was revealed 

in 2002. In our work, we studied the mode of transfer of chlordecone from different types of 

tropical soil (Andosol, Ferralsol and Nitisol) to different RVs (dasheen, yam, sweet potato, 

turnip and radish) to explore plant sensitivity to contamination. We conducted 

complementary experiments: surveys, field trials, and mesocosm trials to link soil 

chlordecone content with plant chlordecone contamination. In all those experiments, RVs 

contamination was heterogeneous as soil pollution was heterogeneous, but dispersion of the 

chlordecone molecule was the same for each crop. Due to this dispersion, the soil type did not 

significantly affect contamination. Average contamination values measured in harvested 

organs were positively correlated to chlordecone soil content. Belowground organs 

themselves were contaminated heterogeneously depending on where there was direct contact 

between the organ and contaminated soil. The cortex was more highly contaminated than the 

pulp (up to ten times more). These two results thus support the hypothesis that contamination 

by direct contact between the chlordecone molecule and the plant organ is the most important 

mode of transfer in RVs. This has already been demonstrated in the yam Discorea 

cayenensis, whose tubers were chlordecone free even when the root system explored 

contaminated soil. Chlordecone diffusion into the plant was very weak suggesting that it is a 

passive process in RVs. A common model, based on morphology and duration of the 

soil/organ contact, accounted for the RVs contamination. We calculated an envelope curve of 

the relationship between soil chlordecone content and RVs contamination and the maximum 

transfer ratio observed was 1/5. This envelope curve which represents zero risk of 

contamination was calculated for crops on both Andosol and Ferralsol. This relationship is 

thus a decision tool to determine whether or not there is a risk involved in cultivating roots 

and tubers based on the result of soil analysis. With this tool, the risk of contamination can be 

foreseen at planting which is preferable to analyzing the product at the harvest stage. Further 

studies are in progress to determine the sensitivity of other mainly horticultural crops and 

fruits, and to analyze the contamination of aboveground organs. Factors that govern the 

bioavailability of the chlordecone molecule in the soil for the plants, like water, organic 

matter content, type of clay, need to be analyzed in more detail to better understand 

chlordecone transfer to plants and thus improve pollution management. 
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