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Context: pesticides and environment

2

France: the 1st pesticide consumer in Europe (63,700 tons in 2012, UIPP)
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Context: connected hydrosystems – Arcachon bay
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From watersheds to coastal waters, transfer of natural and synthetic substances:
� nutrients
� dissolved organic matter (endogenous and exogenous)
� chemical contamination (pesticides among others)
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Context: connected hydrosystems – Arcachon bay

5

From watersheds to coastal waters, transfer of natural and synthetic substances:
� nutrients
� dissolved organic matter (endogenous and exogenous)
� chemical contamination (pesticides among others)

In Arcachon bay, the main freshwater inputs come from the Leyre river
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Microalgae, key role in aquatic ecosystems
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Microalgae: primary producers, at the basis of aquatic food webs
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Microalgae, key role in aquatic ecosystems
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Microalgae: primary producers, at the basis of aquatic food webs

Pesticides
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What are the impacts of pesticides on microalgae?
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Interactions microalgae/pesticides/environment

8

Trapping

Transport

© 
Le
sfr
an
ca
s

Influence of environmental components

Pesticide effects, singly and mixed, on different microalgae species? 
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Interactions microalgae/pesticides/environment
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Trapping

Transport

Influence of environmental components

© Lesfrancas

Pesticide effects, singly and mixed, on different microalgae species?
What is the influence of DOM on this toxicity? 
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Study sites

10

© Google Earth

Two sampling sites
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Study sites
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© Google Earth

Two sampling sites
� upstream, freshwater: Leyre river

Leyre river
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Study sites
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Arcachon Bay

© Google Earth

Two sampling sites
� upstream, freshwater: Leyre river
� downstream, coastal water: Arcachon Bay, Grand Banc

Leyre river
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Study sites
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Arcachon Bay

© Google Earth

Two sampling sites
� upstream, freshwater: Leyre river
� downstream, coastal water: Arcachon Bay, Grand Banc

Sampling of DOM for further concentration and use in lab experiments 

Leyre river
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Experimental design
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Exposure to three herbicides, singly and in mixtures

� diuron: 0.05 and 0.5 µg/L
� irgarol: 0.05 and 0.5 µg/L
� S-metolachlor: 0.5 and 5 µg/L
� Mixture 1: d0.05 + i0.05 + S0.5
� Mixture 2: d0.5 + i0.5 + S5
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Herbicide effects on growth
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� Increase of doubling time: growth inhibition
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� Marine species: effects of I0,5 and M2

At the highest concentrations of irgarol and mixture
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Herbicide effects on growth
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� Freshwater species: no effect

� Increase of doubling time: growth inhibition

� Marine species: effects of I0,5 and M2

At the highest concentrations of irgarol and mixture
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Herbicide effects on growth, DOM influence
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� Freshwater species: no effect

� Cc: lower growth inhibition with DOM

� Ts: higher effects with DOM
effects of M2 dramatically increased

At the highest concentrations of irgarol and mixture
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Herbicide effects on photosynthesis
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� Freshwater species: effects of I0,5 and M2 for Gg and all conditions for Sp

� Decrease of photosynthesis efficiency: photosynthesis inhibition

� Marine species: effects of I0,5 and M2 + D0,5 for Ts

Cc Ts Gg Sp
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Herbicide effects on photosynthesis + DOM

21

Cc Ts Gg Sp
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Herbicide effects on photosynthesis + DOM

22

� Cc: lower toxicity with DOM

� Ts: stronger effects with DOM

Cc Ts Gg Sp
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Herbicide effects on photosynthesis + DOM
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� Freshwater species: no more inhibition with DOM!!

� Cc: lower toxicity with DOM

� Ts: stronger effects with DOM

Cc Ts Gg Sp
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Influence of DOM on herbicide toxicity

24

No common pattern in microalgae responses to herbicides and natural DOM

When natural DOM is added to the cultures:

� herbicide toxicity towards diatoms and Sphaerellopsis sp.

� herbicide toxicity towards Tetraselmis suecica

Interaction herbicides/DOM: entrapment � bioavailability
Interaction microalgae/DOM: heterotrophy

Chemical analyses (DOM and herbicides) ongoing…
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No common pattern in microalgae responses to herbicides and natural DOM

When natural DOM is added to the cultures:

� herbicide toxicity towards diatoms and Sphaerellopsis sp.

� herbicide toxicity towards Tetraselmis suecica

Interaction herbicides/DOM: entrapment � bioavailability
Interaction microalgae/DOM: heterotrophy

Chemical analyses (DOM and herbicides) ongoing…

Marine microalgae seem to be more impacted than freshwater algae

Tetraselmis suecica > Chaetoceros calcitrans > Sphaerellopsis sp. > Gomphonema gracile
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Thanks for your attention!
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