N

N

Does soil compaction modify the fate and effect of
isoproturon?
Laure Mamy, Pauline Vrignaud, Nathalie Cheviron, Francois Perreau, Mehdi
Belkacem, Agathe Brault, Sébastien Breuil, Ghislaine Delarue, Jean Pierre

Petraud, Isabelle Touton, et al.

» To cite this version:

Laure Mamy, Pauline Vrignaud, Nathalie Cheviron, Francois Perreau, Mehdi Belkacem, et al.. Does
soil compaction modify the fate and effect of isoproturon?. SETAC Europe 20th Annual Meeting,
May 2010, Seville, Spain. 2010. hal-01203984

HAL Id: hal-01203984
https://hal.science/hal-01203984
Submitted on 14 Mar 2023

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.science/hal-01203984
https://hal.archives-ouvertes.fr

SETAC

. . . sl
s Does soll compaction modify the fate =

and effect of Isoproturon?

Laure Mamy*, Pauline Vrignaud, Nathalie Cheviron, Francois Perreau, Mehdi Belkacem, Agathe Brault,
Sébastien Breull, Ghislaine Delarue, Jean-Pierre Pétraud, Isabelle Touton, Christian Mougin, Véronigue Chaplain

INRA - UR 251 PESSAC, Route de Saint Cyr 78026 Versallles, France
* laure.mamy@versailles.inra.fr

Introduction Objectives

Soll I1s essentially a non-renewable resource which performs many functions
and delivers services vital to human activities and ecosystems survival.

However the capacity of soil to keep on fully performing its broad variety of
crucial functions is damaged by several threats, and among them chemical

contamination by pesticides and compaction. (2) The ecotoxicological impact of this herbicide measured through two enzyme

How these two threats could interact is unknown: compaction may modify the activities involved in C (B-glucosidase) and N (urease) cycles in soil.
fate of pesticides therefore their effects on the biological functioning of soil.

To study the effect of soll compaction on:

(1) The degradation of one herbicide, isoproturon

Materials & Methods

At 0-2-7-14-28-63 days:

Piston 1 pg isoproturon /

S ‘ g dry sol T = Degradation of isoproturon (IPU)
I N\ Ak Soil extraction with CH,OH — HPLC/UV
for IPU and its main metabolites in soll:

Undisturbed soil cylinders were Soil samples were prepared at three Samples were then monodesmethyl-IPU and didesmethyl-
sampled in the 2-4 cm layer of La  levels of compaction (bulk density, p, incubated at 18 + 1°C in IPU.

Cage experimental site (INRA, in g cm3): darkness for 63 days.
Versalilles), under intensive agriculture * No: p=1.33+0.16 Each jar contained a vial
practices. = Moderate (100 kPa): p =1.45 £ 0.02 with 10 mL of water to
Soil: Loam, 1.69% organic matter, = High (800 kPa): p = 1.57 £ 0.13 maintain a constant relative
pHHZO =7.3 humidity.

» B-glucosidase and urease activities

Addition of substrates to soil samples —
Quantitative  determination of the
reaction product with spectrophotometer.

Results & Discussion

Degradation of iIsoproturon as a function of soill compaction Effect of iIsoproturon as a function of soil compaction
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1.2 -
1.0 -
0.8 |
0.6 |
0.4 |
0.2 |
O 10 20 30 40 50 60 7O O 10 20 30 40 50 60 7O O 10 20 30 40 50 60 7O 28 days
(a) Time (Days) (b) Time (Days) (a) Time (Days) (b)

=
o

@® DT50=17.3 days
@ DT50 = 11.9 days
@® DT50 = 10.5 days

o O
o O
—
H OO ©® O
o O O O

(% of applied)
D
o

Isoproturon in soil

N
o
N
o

g p-nitrophenol g1 h

S N B~ O O

o

0

Monodesmethyl-isoproturon
(% of isoproturon applied)

Figure 1. Degradation kinetics of isoproturon (a) and formation kinetics of monodesmethyl- Figure 2. B-glucosidase (a) and urease* (b) activities as a function of soil compaction:
Isoproturon (b) as a function of soil compaction: (@) No compaction, (® Moderate compaction, (@) No compaction, (@ Moderate compaction, (@ High compaction;
(@ High compaction. For isoproturon, lines are adjustments with first-order kinetics. (@) Control (Isoproturon-free not compacted soll).
From Mamy et al., 20102 From Mamy et al., 20102

= Compaction did not modify significantly the degradation of isoproturon *» There was no significant effect of isoproturon on both enzymes activities
(P > 0.05, Kruskal-Wallis test) (Mamy et al., 20102). compared to the control (P > 0.05, Mann-Whitney test)?.
=®» Compaction is known not to affect microbial communities® probably ®» The lack of effect can be due to the adaptation of microorganisms

because It reduces porosity, favoring small and habitable pores following the previous applications of the herbicide in the field.
accessible to bacteria and fungi®.

» Degradation was slightly faster in the highly compacted soil probably
because it had the highest degree of saturation?.

= Compaction did not modify the effect of isoproturon on (3-glucosidase and
urease activities (in the long term) (P > 0.05, Kruskal-Wallis test)2.
» This Is In agreement with studies showing that compaction is of little
* Only one main metabolite, monodesmethyl-isoproturon, was detected consequence on the microbial communitiess.
iIndependently of the conditions of compaction. The formation kinetics are

not significantly different (P > 0.05, Kruskal-Wallis test)?. * An experimental problem led to the loss of the samples from 0 to 14 days.

Conclusion

The results suggest that under soils compacted zones (due to traffic, tillage or short rotations), the persistence of pesticides should not increase and their effect should
not be modified.

However, further studies should be performed measuring additional biological indicators, studying the relationship between compaction and the degree of soll
saturation, and studying the overall balance of the fate of pesticides (mineralization, extractability and formation of non-extractable residues).
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