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Does soil compaction modify the fate and effect of isoproturon?
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Introduction

To study the effect of soil compaction on:

(1) The degradation of one herbicide, isoproturon (2) The ecotoxicological impact of this herbicide measured through two enzyme activities involved in C (β-glucosidase) and N (urease) cycles in soil.
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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 soil saturation, and studying the overall balance of the fate of pesticides (mineralization, extractability and formation of non-extractable residues).  Compaction is known not to affect microbial communities 3 probably because it reduces porosity, favoring small and habitable pores accessible to bacteria and fungi 4 .  Degradation was slightly faster in the highly compacted soil probably because it had the highest degree of saturation 2 .

 Only one main metabolite, monodesmethyl-isoproturon, was detected independently of the conditions of compaction. The formation kinetics are not significantly different (P > 0.05, Kruskal-Wallis test) 2 . 

Effect of isoproturon as a function of soil compaction

Urease

 There was no significant effect of isoproturon on both enzymes activities compared to the control (P > 0.05, Mann-Whitney test) 2 .

 The lack of effect can be due to the adaptation of microorganisms following the previous applications of the herbicide in the field.

 Compaction did not modify the effect of isoproturon on β-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 consequence on the microbial communities 3 . 

The
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Figure 1 .

 1 Figure 1. Degradation kinetics of isoproturon (a) and formation kinetics of monodesmethylisoproturon (b) as a function of soil compaction: ( ) No compaction, ( ) Moderate compaction, ( ) High compaction. For isoproturon, lines are adjustments with first-order kinetics.

Figure 2 .

 2 Figure 2. β-glucosidase (a) and urease* (b) activities as a function of soil compaction: ( ) No compaction, ( ) Moderate compaction, ( ) High compaction; ( ) Control (Isoproturon-free not compacted soil). From Mamy et al., 2010 2 .
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