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INTRODUCTION

Crops resistant to glyphosate may mitigate the increased contamination of the environment by
herbicides, since their weeding requires smaller amounts of herbicides and fewer active
ingredients.

However, there are few published data comparing the fate of glyphosate with that of substitute
herbicides under similar soil and climatic conditions.

OBJECTIVES

1. To evaluate and to compare the fate in soil in field conditions of glyphosate, as used on
glyphosate-resistant (GR) oilseed rape, with that of trifluralin and metazachlor used for weed
control on the same crop, albeit non resistant.

2. To compare field results with predictions of PRZM parameterized with laboratory data.

MATERIALS AND METHODS
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Model Efficiency ME = 1 - [£(O-P)?2 / £(0-0)2]

Where Oi and Pi are observed and predicted values of sample i respectively,
and O is the mean observed values. ME = 1 indicates a perfect fit.
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RESULTS

DISSIPATION OF HERBICIDES IN SOIL SURFACE
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Figure 1. Observed (circles) and simulated (lines) dissipation kinetics of glyphosate, trifluralin and metazachlor in soil surface (0-5 cm).
ME is model efficiency.

VERTICAL DISTRIBUTION OF HERBICIDES IN SOIL PROFILE
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Figure 2. Observed (bars) and simulated (lines) distribution of glyphosate, AMPA, trifluralin and metazachlor in soil profile 1 and 7 or 8 months after
treatment (MAT). Dotted lines are limits of quantification (LOQ): when < LOQ, amounts were considered = LOQ / 2.

- Field persistence increased as follows (DT50): metazachlor (11.6 d) < glyphosate (26.5 d) < trifluralin (203.8 d), differing
from laboratory where glyphosate was the least persistent. AMPA was steadily more persistent than glyphosate.

- PRZM provided acceptable predictions of glyphosate and AMPA distribution in soil profile, however dissipation of
glyphosate in soil surface was underestimated and formation of AMPA was poorly predicted.

The model gave accurate simulations of trifluralin and metazachlor dissipation. Prediction of distribution in soil profile
was good for trifluralin, but was underestimated for metazachlor probably because PRZM ignores preferential flows.

CONCLUSION

Substitution of both trifluralin and metazachlor by low doses of glyphosate might contribute to decrease environmental
contamination by herbicides, although the likely build-up of its metabolite AMPA in soils might raise some concern.

In general, data from laboratory allowed an acceptable parameterization of PRZM. This model might be used to
evaluate and to compare others weed control strategies for herbicide-resistant as well as non-resistant crops.
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