
HAL Id: hal-02601286
https://hal.inrae.fr/hal-02601286

Submitted on 16 May 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Toxicity assessment of metolachlor towards diatoms:
combining physiological and behavioral endpoints
Aude Gandon, N. Coquillé, G. Jan, Nicolas Mazzella, Soizic Morin

To cite this version:
Aude Gandon, N. Coquillé, G. Jan, Nicolas Mazzella, Soizic Morin. Toxicity assessment of metolachlor
towards diatoms: combining physiological and behavioral endpoints. 38th International Symposium
on Environmental Analytical Chemistry (ISEAC), Jun 2014, Lausanne, Switzerland. pp.1, 2014.
�hal-02601286�

https://hal.inrae.fr/hal-02601286
https://hal.archives-ouvertes.fr


Assessing metalochlor toxicity is challenging , because of its presence at high concentration in rivers. We conducted an experiment to investigate the effect of the herbicide metolachlor (a cell division 
inhibitor) on a diatom species (Gomphonema gracile Ehrenberg). The effects of metolachlor on diatoms were evaluated through physiological and behavioral parameters. Our findings demontrate the 
importance of the use of various parameters and the potential of behavioral descriptors in toxicity assessment.  

Chlorophyll  a was 
significantly 
inhibited at 
high dose  

(in C3 from d4), 
whereas a slight 

stimulation 
(‟greening effect”) 

was observable  
at lower doses.  

Metolachlor doesn’t 
affect the cell 

density except on 
the 7th day 

Chlorophyll a 
and cell density 
are correlated 

positively 
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The percentage 
of  small 
scattered 

aggregation 
pattern at day 3 

is more 
important in the 

controls. 

The percentage of 
mobile cells and 
strucutration of 
individuals into 
small scattered 

aggregation 
patterns are 
correlated 
negatively. 
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Metolachlor did not 
affect VAP of 

mobile diatoms. 

VAP: Velocity Average Path  
VSL: Velocity Straight Line  

The VSL of mobile 
diatoms tended to 
increase with time 
in the metolachlor 

exposed. 

There is no clear 
relationship 

between  
VAP and VSL 

 (higher curvature). 

ATP decreased with 
the time but not 
with metolachlor. 

Mobility being 
energy consuming, 
increased velocity 
corresponded to 

higher ATP 
consumption and 

thus decreasing ATP 
content. 

There is no change of  
velocity but a change 

of curvature. It 
permitted to cross 

larger distances per 
time unit. V

A
P

 (µ
m

.s
-1

) 

Day 

VAP per day 

Controls 

Day 

A
TP

 (p
m

ol
/1

0^
6 

ce
ll)

 

ATP production per day 

V
S

L 
(µ

m
.s

-1
) 

Day 

VSL per day 

Controls 

C
hl

or
op

hy
ll 

a 

Day 

Chlorophyll a per day 

Controls 

D
en

si
ty

 (c
el

ls
.m

L-
1)

 

Day 

Cell density per day 

Controls 

Métolachlore 

Population dynamics 
Physiology 
Behavior 

COTE 

Mobility at day 
3 is lower in the 

controls. 
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Time-dose dependent response 

‟solitary cells” 

‟less structured aggregates” 

‟clumps” 
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