N

N

Hydraulic versus pesticides effects on periphyton in
experimental stream

Aurélie Villeneuve, Agnes Bouchez, Bernard Montuelle

» To cite this version:

Aurélie Villeneuve, Agnes Bouchez, Bernard Montuelle. Hydraulic versus pesticides effects on peri-
phyton in experimental stream. 10.Symposium on Aquatic Microbial Ecology ; SAME 10, Sep 2007,
Faro, Portugal. 1 p., 2007. hal-02812653

HAL Id: hal-02812653
https://hal.inrae.fr /hal-02812653
Submitted on 6 Jun 2020

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.inrae.fr/hal-02812653
https://hal.archives-ouvertes.fr

Hydraulic vers

pesticides effects on periphyton in experimental stream

Villeneuve A.(1), Bouchez A(1)., Montuelle B.(2)

(1) INRA, UMR CARRTEL, 75 Avenue de Corzent, BP 511, 74203 Thonon-les-Bains Cedex, France
(2) CEMAGREF UR Qualité des eaux, 3 bis quai Chauveau, 69336 Lyon Cedex 09, France

INTRODUCTION

considered, within the complex physical, chemical and biological interactions.

A spatio-temporal study of a stream running though a wine growing watershed showed that two pesticides: the Diuron (herbicide) and the
Azoxystrobin (Fungicide) were present at low concentrations. During the low water level period, the average concentrations
were respectively 2 pug.L-1 and 0.3 pg.L-1. The aim of the present study was to investigate the potential effect of these low
pesticide concentrations on complex aquatic microbial community. Previous studies on ecotoxicity of these pesticides focused
on monospecific cultures and under controlled conditions. In the present study, effect of these pesticides on periphyton were

Source : www.dive.afssa.fr/agritox/index.php
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(designed by VOLATIER (2004).

The periphyton is an assemblage of bacteria, algae and several other organisms. Periphyton development and diversity
depend on 4 main environmental factors : Grazing, Nutrients and Organic Matter, Chemical and Physical factors.

This study focused on the effect of two specific factors : hydrological regime and pesticide application.

This study aimed at finding the potential impact of both pesticides on periphyton in laminar or turbulent streams and try to
assess a possible hierarchy between these two factors. In order to address this question we used artificial streams

MATERIEL AND METHODS

artificials channels from L.S.E. (VOLATIER 2004)
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We used 4 artificial streams: Stream S1 S2 S3 S4

- S1 and S4 were the control, S2 and S3 were the experimental streams. Polluted no yes yes no

- S1and S2 were turbulent streams. . . . . Hydrology | Turbulent| Turbulent | Laminar | Laminar
In each turbulent stream, 2 current velocity zones were designed by using plexi-glass
defectors. Slow current velocity zones were characterized by values below 20 cm.s-1.

The experiment lasted for 63 days and streams were sampled
5 times : 2 during the colonization in absence of pesticides, 3
after a mix of pesticides reflecting concentration commonly
found in the environment (2.5 pg.Lt) was introduced.

This pesticides mixture would affect periphyton growth dynamics. However,
pesticides' impact did not depend on the hydrological regimes of the streams as no
differences in biomass or primary production between turbulent or laminar streams
was detected.
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Fig 3 : Number of bacteria cells (10° cells.cm-2). In green : S4 control
and laminar stream (Full line), S1 control and turbulent stream (dotted
line); In red : 3 polluted and laminar stream (ful line), S2 polluted and
turbulent stream (dotted line)

Pesticides would not affect the number of bacteria cells. The number of bacteria cells
in the streams would depend more on the hydrological regimes than on the presence
of pesticides.
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CONCLUSIONS AND PERSPECTIVE

Low concentration of these two pesticides resulted in modifications in biomass,
primary production and diatoms diversity in our artificial streams.

Main results of this study are that :

1.A mix of Diuron and Azoxystrobin has an impact on a complex microbial
community for concentration lower than NOEC.

2.The community response does not depend on hydrological regime

3.The hydrological regime influences the number of bacteria cells and the diatoms
diversity when there is no disturbance due to pesticide.

However, these patterns might change depending on the season, as temperature and
light are major factors shaping periphyton. Results from this study will be compared
with those from a similar experiment conducted in summer.
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