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The huge number of chemicals (metallic, synthetic, or from
biological origin) used for human activities leads to their dis-
persion in the environment where they can have adverse ef-
fects on wildlife and humans. With the emergence of new
products (e.g., nanoparticles, pharmaceuticals, biopesti-
cides…), new questions are popping up for research in terres-
trial and aquatic ecotoxicology. In that context, this Special
Issue of Environmental Science and Pollution Research high-
lights selected results of research and activities from members
of the network of terrestrial and aquatic ecotoxicology,
ECOTOX (http://www6.inra.fr/ecotox_eng). A previous
issue published 2 years ago (see Mougin et al. 2016, DOI
https://doi.org/10.1007/s11356-015-5948-7) presented the
network and its main objectives. Here, we highlight some
points discussed during the last scientific seminar of the
ECOTOX network hold in Alixan (France) in December
2017, co-organized with the Rovaltain Scientific Foundation
(http://www.fcsrovaltain.org/).

To address the new questions for terrestrial and aquatic
ecotoxicology, the ECOTOX network, leaded by INRA and
IRSTEA, interacts with several other networks at national and
international level with specific scientific focus (non-exhaus-
tive list: ECOBIM, RTP EcotoxicoMic (https://ecotoxicomic.

org/), GDR Ecotoxicologie animale, Réseau Antiopes, GIS
Médicaments…). Some non-academic structures, as the
Rovaltain Scientific Foundation, aims to develop cross-
cutting works between human toxicology and ecotoxicology.
If, on the one hand, France appears as a fertile ground for
ecotoxicology given the number of networks showing the dy-
namism of researches in this field of research, the risk of
balkanization can be seen on the other hand with a threat of
fragmentation of ecotoxicology which intrinsically requires
multidisciplinary. Therefore, in this context rich of different
initiatives, and taking into account the example of the
Canadian network in Ecotoxicology (EcotoQ; http://ecotoq.
ca/) presented at the seminar, the ECOTOX network
launches a formal call to develop a common playground
made of platforms gathering and sharing scientific priorities,
resources, and expertise in order to increase national and
international visibility of our researches. Some questions in
terrestrial and aquatic ecotoxicology were highlighted during
the seminar.

The first one concerned biocontrol, biopesticides, and eco-
toxicology. The main aim of biocontrol is to offer a safe alter-
native to agrochemicals to control pests and diseases and to
allow the development of agroecology. As with conventional
pesticides, biocontrol agents reduce the size of pest popula-
tions to release the negative pressure exerted by pests or weeds
on the crops or cattle. Macro-organisms, micro-organisms, or
natural substances can be used as biocontrol agents.
Biocontrol is considered today to be among the safest, most
environmentally benign, and most cost-effective available
methods for pest control. Nevertheless, as encountered with
conventional (synthetic) pesticides, one can expect side
effects of biocontrol agents on non-target organisms due
to their persistence and dispersion in the environment.
Thus, the following questions are asked: who is experi-
enced in ecotoxicology in relation with biocontrol? To
what extend would it be useful to use ecotoxicology and
ecology concepts in biocontrol? What is the fate of biopes-
ticides in the environment? What role could we cast to
ecotoxicology in biocontrol regulations?

Responsible editor: Philippe Garrigues

* Christian Mougin
christian.mougin@inra.fr

1 UMR ECOSYS, INRA, AgroParisTech, Université Paris-Saclay,
78026 Versailles, France

2 UMR CARRTEL, INRA, Université de Savoie, 74200 Thonon les
Bains, France

3 UMR ISPA, INRA, Bordeaux Sciences Agro, 33882 Villenave
d’Ornon Cedex, France

4 Irstea, UR RIVERLY, 5 rue de la Doua, CS 20244,
69625 Villeurbanne Cedex, France

5 Agroécologie, AgroSup Dijon, INRA, Univ. Bourgogne
Franche-Comté, 21065 Dijon, France

Environmental Science and Pollution Research (2018) 25:33841–33843
https://doi.org/10.1007/s11356-018-3179-4

http://crossmark.crossref.org/dialog/?doi=10.1007/s11356-018-3179-4&domain=pdf
http://orcid.org/0000-0003-1333-9049
http://www6.inra.fr/ecotox_eng
https://doi.org/10.1007/s11356-015-5948-7
http://www.fcsrovaltain.org/
https://ecotoxicomic.org/
https://ecotoxicomic.org/
http://ecotoq.ca/
http://ecotoq.ca/
mailto:christian.mougin@inra.fr


A second concern for terrestrial and aquatic ecotoxicology
is related to model species that can be used for ecotoxity
assessment, especially in soils.

Enchytraeids are soil annelid Oligochaeta considered as
key players for the soil structure dynamics, organic matter
decomposition, and nutrient cycling. In addition, to their eco-
logical importance, they are recognized as relevant indicators
of soil biological activity, anthropic activities, and physico-
chemical stresses in terrestrial ecosystems. Until now, the re-
production was the most sensitive endpoint to assess impacts
of chemicals on enchytraeids. The effects of pesticides can
also be estimated by monitoring the evolution of enchytraeids
feeding ability using bait-lamina test.

Earthworms are ecosystem engineers constituting the most
important living biomass in terrestrial ecosystems. For many
years, several standardized acute tests with earthworms (form
ISO or OECD) have been developed to assess the effects of
various pollutants. However, despite their undiscussable inter-
ests, these tests suffer from a poor biological relevance be-
cause they rely on the use of Eisenia fetida (Savigny) or
Eisenia andrei (Bouché 1972) which are species generally
not inhabiting mineral soils and barely not found in arable
fields where pesticides are applied. Here is reviewed the cur-
rent knowledge on the endogeic species Aporrectodea
caliginosa s.s. which are proposed as a relevant earthworm
for a posteriori pesticide risk assessment for soil living
organism.

A third concern is the development of innovative methods
for early identification and diagnosis of anthropogenic pres-
sures on natural ecosystems. Conventional biomonitoring
methods are often time-consuming, require high taxonomical
expertise, and remain error-prone. By contrast, the analysis of
bioindicator communities with genomic tools such as DNA
metabarcoding could tackle most of these limitations. The
ongoing SYNAQUA research program is presented. This
French-Swiss INTERREG program aims at developing and
implementing eco-genomic tools for the biomonitoring of
aquatic ecosystems based on a DNA-based methods.

Finally, we discussed the usefulness of two infrastructures
for research in ecotoxicology that can interact with the
abovementioned networks for scientific animation.

The first one-is RECOTOX. It is a French cross-cutting
initiative which aims at promoting transversal and integrated
researches to answer the scientific challenges of monitoring,
understanding, and mitigating the environmental and health
impacts of pesticides and biocides on agricultural landscapes
(including water catchments). RECOTOX provides an added
value to existing Research Infrastructures for environmental
researches by offering a network of in natura sites and by
promoting a common scientific background on spatial eco-
toxicology taking on board the whole chain pressure-
exposure-impact of pollutants. It especially encourages
transversal approaches at relevant socio-ecological system

scales, by capitalizing knowledge and expertise as well as
complementing existing researches of ecotoxicology. In
addition, RECOTOX aims to develop innovative ap-
proaches to provide data to characterize spatially and tem-
porally animal and human exposure to chemicals, which
are essential explaining parameters to perform environ-
mental toxicology studies.

The second is the Biological Resource Centre for the
Environment BRC4Env. It is a network of Biological
Resource Centres (BRCs) and collections. Their leading ob-
jectives are to improve the visibility of genetic and biological
resources maintained by its BRCs and collections, and to fa-
cilitate their use by a large research community, from agricul-
ture research to life sciences and environmental sciences. Its
added value relies on sharing skills, harmonizing practices,
triggering projects in comparative biology, and ultimately pro-
posing a single entry portal to facilitate access to documented
samples, taking into account the partnership policies of re-
search institutions as well as the legal frame which varies with
the biological nature of resources. BRC4Env currently in-
cludes three BRCs: the Centre for Soil Genetic Resources of
the platformGenoSol (https://www2.dijon.inra.fr/plateforme_
genosol/en) in partnership with the European Conservatory of
Soil Samples, the Egg Parasitoids Collection (EP-Coll), and
the collection of ichthyological samples, Colisa. BRC4Env is
also associated with several biological collections: microbial
consortia (entomopathogenic bacteria, freshwater
microalgae…), terrestrial arthropods, nematodes (plant
parasitic, entomopathogenic, animal parasitic...), and small
mammals. The BRCs and collections of BRC4Env are
involved in partnership with academic scientists, as well as
private companies, in the fields of medicinal mining,
biocontrol, sustainable agriculture, and additional sectors.
Moreover, the staff of the BRCs is involved in many
training courses for students from French license degree to
Ph.D, engineers, as well as ongoing training.

We hope that you will enjoy reading this Special Issue,
presenting some challenging questions in ecotoxicology, from
bioavailability of pollutants to remediation and ecological en-
gineering.
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