
1  

Please note that this is an author-produced PDF of an article accepted for publication following peer review. The definitive 
publisher-authenticated version is available on the publisher Web site.  

 
Chemosphere 
October 2020, Volume 257, Pages 127165 (13p.)  
https://doi.org/10.1016/j.chemosphere.2020.127165 
https://archimer.ifremer.fr/doc/00631/74306/ 

Archimer 
https://archimer.ifremer.fr 

Impacts of chemical contamination on bacterio-
phytoplankton coupling 

Pringault Olivier 1, 2, 3, *, Bouvy Marc 2, Carre Claire 5, Fouilland Eric 6, Meddeb Marouan 3,  
Mejri Kaouther 3, Leboulanger Christophe 7, Sakka Hlaili Asma 3, 4 

 
1 Aix Marseille Univ, Universite de Toulon, CNRS, IRD, MIO UM 110, 13288, Marseille, France  
2 MARBEC Univ Montpellier, IRD, Ifremer, Montpellier, France  
3 Faculté des Sciences de Bizerte, Université de Carthage, 7021, Zarzouna, Tunisia  
4 Laboratory of Environmental Sciences, Biology and Physiology of Aquatic Organisms LR18ES41, 
University El Manar of Tunis, Faculty of Sciences of Tunis, Tunis, Tunisia  
5 MARBEC Univ Montpellier, IRD, Ifremer, Montpellier, France  
6 MARBEC Univ Montpellier, IRD, Ifremer, Montpellier, France  
7 MARBEC Univ Montpellier, IRD, Ifremer, Montpellier, France 

* Corresponding author : Olivier Pringault, email address : olivier.pringault@ird.fr  
 

Abstract :   
 
Phytoplankton and bacterioplankton are the key components of the organic matter cycle in aquatic 
ecosystems, and their interactions can impact the transfer of carbon and ecosystem functioning. The aim 
of this work was to assess the consequences of chemical contamination on the coupling between 
phytoplankton and bacterioplankton in two contrasting marine coastal ecosystems: lagoon waters and 
offshore waters. Bacterial carbon demand was sustained by primary carbon production in the offshore 
situation, suggesting a tight coupling between both compartments. In contrast, in lagoon waters, due to a 
higher nutrient and organic matter availability, bacteria could rely on allochthonous carbon sources to 
sustain their carbon requirements, decreasing so the coupling between both compartments. Exposure to 
chemical contaminants, pesticides and metal trace elements, resulted in a significant inhibition of the 
metabolic activities (primary production and bacterial carbon demand) involved in the carbon cycle, 
especially in offshore waters during spring and fall, inducing a significant decrease of the coupling 
between primary producers and heterotrophs. This coupling loss was even more evident upon sediment 
resuspension for both ecosystems due to the important release of nutrients and organic matter. Resulting 
enrichment alleviated the toxic effects of contaminants as indicated by the stimulation of phytoplankton 
biomass and carbon production, and modified the composition of the phytoplankton community, impacting 
so the interactions between phytoplankton and bacterioplankton. 
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Highlights 

► Phytoplankton and bacterioplankton were strongly coupled in offshore waters. ► Coupling between 
both compartments was less evident in lagoon waters. ► Sediment resuspension and chemical 
contamination differently impacted lagoon and offshore waters. ► Chemical contamination loosened the 
coupling between both compartments. ► Nutrients and organic matter released during sediment 
resuspension strongly decreased the bacterio–phytoplankton coupling. 
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