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TOXICITY ASSESSMENT OF METOLACHLOR TOWARDS DIATOMS: COMBINING PHYSIOLOGICAL AND BEHAVIORAL ENDPOINTS
A. Gandon, N. Coquillé, G. Jan, N. Mazzella, S. Morin
Irstea, UR EABX, F-33612 Cestas Cedex, France

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.
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Metolachlor Population dynamics: Density, Size of cells

Physiology: Photosynthetic efficiency, ATP
Behaviour: Percentage of aggregate cells, Percentage of mobile cells, Velocity (VAP & VSL)

wiControls |C1 a2 BC3

25 1 _—
The percentage
of small
17:09:54
Q scattered
g =5, aggregat;on 5 The percentage of
| patt?rn 2l Ty mobile cells and
_ 15 morfe " strucutration of
17:10:01 Important Iln the individuals into
Q e . | | ; IO — | small scattered
Structuration of individuals into small scattered aggregation patterns per day a gg regatiO n .
patterns are & & . \€
SR AN T 410
o0 | M Controls WC1 WC2 WC3 Correlated — .- -. _i.“ tUFEd aggr%atgs ’-' . / mo g
17:1012 negatively. " " /\(\O(\e
? 70 - one / | ((\p
Mobility at day - GO
Q — 3 3 is lower in the - 0°
£ ¢ (\
S 40 ~ ‘\)
: controls. o0
30 - _ - . (\6‘(
Mobility of Gomph il . . \O
obility of Gomphonema gracile _ ‘ /Q\)\a‘\
10 . O
0 Q
Percentage of mobile cells per day
- ATP decreased with —
e the time but not Mobility being
| with metolachlor. energy consuming,
Aggregation H , ,
_ g increased velocity
] corresponded to
= .
: higher ATP
consumption and
| thus decreasing ATP There is no change of
content. velocity but a change
— of curvature. It
| Metolachlor did not permitted to cross
bensity 7% affect VAP of larger distances per
...................................................................... . A— > s | ==Y _ )
- - - mobile diatoms. time unit.
There is no clear
9 relationship
— between
; u  Controls wc1 uc2 mCc3 VAP and VSL
" (higher curvature).
The VSL of mobile - .
. o o
diatoms tended to /)TVAP <
Population dynamics o w0l ce . . . °
Physiology increase with time T~
havi < 5
Sehavier g o in the metolachlor .
exposed. " \
10 ¢ b b b be be b . VSL o

VSL per day VAP: Velocity Average Path
VSL: Velocity Straight Line

Rurangwa et al., 2004

Chlorophyll a was
' inhibited at
high dose *g §
£ (in C3 from d4), T2
whereas a slight g T
m oy stimulation %
T AR (“greening effect”) Chlorophyll a :
'-“_Lﬁm g e e o — was observable and cell density C1
Chlorophyll a per day at lower doses. are correlated >
- o e positively £ TIME
. R
_ a0 o S
- Metolachlor doesn’t o %
5 oo = affect the cell g e
- density except on g 2 C3\ C2
- the 7th day
- — Time-dose dependent response
Cell density per day , . - ‘ '
universiie - % |
Ifremer S

“"BORDEAUX

o



	Diapositive numéro 1

