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Pollution of soils by metals is a major environmental and health problem and the rehabilitation of these sterile soils 

must be a priority. For that it is possible to use amendments which once incorporated in the soil will decrease the 

availability of the pollutants to support the installation of a vegetalized cover that will reduce the dissemination of the 

pollutants towards the water table and towards the neighboring areas by the wind. 

 

Among the amendments that can be used in phytomanagement is biochar. To assess the effectiveness of these 

remediation strategies, it is essential to have an assessment tool to estimate the possible transfer of pollutants within 

the rehabilitated area at the different levels of the ecosystem.  The study aimed to measure the impact of the 

rehabilitation of a mining technosol using biochar on the mobility, bioavailability, and biological impact of 

metal(loid)s. For this, the accumulation of arsenic and lead was measured in the soil pore water-broad bean-aphid 

continuum. The behavioral effect on the pea aphid (Acyrthosiphon pisum) that developed on plants that grew on the 

polluted soils enriched or not by biochar was evaluated by in vivo tests to determine their sensitivity to repellent 

compounds. 

 

We show first that the addition of 5% (w/w) biochar (obtained from oak wood ) in a mining soil which contains on 

average about 12 grams of lead and 1.5 grams of arsenic per kilo, allows decreasing by more than 50% the 

concentration of lead and arsenic in the soil pore waters. This also has the effect of increasing the stomatal conductance 

and the decrease of arsenic and lead in the different organs of the broad beans.  

The aphids are sap-sucking pests that could accumulate some pollutants from the plant. Here we demonstrate that pea 

aphids that grew on plants in mining soil are highly contaminated by lead and arsenic. The addition of 5% biochar 

decreases this bioaccumulation by 87 % for lead and 73% for arsenic in aphids. No contamination was observed in 

the second aphid generation grew in control conditions. Using repellent bioassays, we observed that aphids that are 

highly contaminated with lead and arsenic are 20% more sensitive to the repellent extract compared to aphids with 

low contamination levels. 

 

In conclusion, this study demonstrates that the use of biochar in phytomanagement of soils polluted by heavy metals 

allows decreasing metal concentrations in the soil-plant-aphid continuum. 
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