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Ecotoxicity of contaminated soils has been generally characterized using a variety of 

bioassays that measure different growth features and/or behavioural aspects of soil micro- 

(bacteria), meso- (earthworms, springtails –Collembola-) and macroorganisms (plants) to 

assess the toxicity of soils contaminated with organic chemicals1–3. These bioassays are 

usually used in ecological risk assessment and have been standardized, among others, by the 

Organization for Economic Cooperation and Development (OECD) or International 

Organization for Standardization (ISO). Both organizations include several tests using 

earthworms: “Test 207-Earthworm acute toxicity test”, and “Test 222-Earthworm 

reproduction test”, by OECD; “17512-1: Soil Quality-Avoidance Test for Determining the 

Quality of Soils and Effects of Chemicals on Behaviour”, by ISO). For example, OECD tests 

should be performed in artificially spiked and homogenised soils. When these tests are 

applied in real contaminated soil samples, and even in the field, the validity of the results may 

be questioned: Soil contamination in real soils is not homogeneous, and earthworms will 

probably avoid the zones with the highest contaminant concentration, providing potentially 

confusing results on soil toxicity.  

Earthworm burrow systems have been recently characterized using 3D-microimaging, in 

particular using X-ray computed tomography (CT)4,5 (Figure 1). This technique allows a 3-

dimensional reconstruction of earthworm movement in soil and its monitoring with time. 

Therefore, the use of this technique will help us to determine any modification that may 

occur in the behavioural patterns of earthworms when they are introduced in an ecotoxic 

environment.  

 

 

 

 

 

 

 

Figure 1. Example of three-dimensional burrow system of a soil cores 

scanned using X-ray CT In yellow: burrows in the foreground; in blue: 

burrows in the background5. 



The aim of the proposed internship will be to study the behaviour of different earthworm 

species in mesocosm configurations containing soil samples with different properties and 

contaminated in different configurations (homogeneous contamination, contaminated in 

linear gradients6 or soil with a discrete contamination spot). In parallel, the burrow system of 

earthworms will be monitored with time using CT imaging, in order to discern earthworm 

behaviour in the contaminated scenarios considered. On the other hand, other basic toxicity 

features, such as reproducibility and survival will be assessed for each scenario, following 

OECD guidelines. These experiences will be a base for the discussion of the validity of 

standardized bioassays to be used in the field or in actual contaminated soil samples. 

In close collaboration with Dr. Julia Clause and Dr. María Balseiro-Romero, who are in 

charge of the research, the intern will carry out a subset of the experiments, as permitted 

within the 6 months of the internship. A definite objective of the internship will be the 

writing of a publication (in English) on which the intern will be a co-author. The intern will 

also present a poster concerning his/her work at an international workshop to be held in 

June 2018 in Saint Loup Lamairé (Deux-Sèvres, France). 

For further information or to apply contact maria.balseiro@inra.fr 
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