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Introduction

Enrichment of linuron degrading organisms from agricultural soils almost exclusively results into the isolation of bacteria belonging to the genus Variovorax
(Breugelmans, et al., 2007), suggesting that Variovorax plays an important role in in situ degradation of linuron in agricultural soils. However, it is unclear
whether enrichment techniques provide a correct impression of the organisms responsible for in situ pesticide degradation (Dunbar, et al., 1997). Monitoring the
dynamics of the Variovorax population and linuron degradation genes in agricultural soils as a response to linuron supply, will help to determine whether
Variovorax actually contributes to in situ linuron biodegradation in those ecosystems. If this is the case, an increase in the Variovorax population size is expected
upon exposure to linuron, parallel with an increase in the number of linuron catabolic genes. Therefore, we initiated the development of culture-independent
methods to assess the size (real time PCR) and diversity (DGGE) of Variovorax in soil. In addition, we started the identification of genes involved in linuron
mineralization in Variovorax in order to provide sequence information for primer development for PCR monitoring of the catabolic genes.

Development of Variovorax specific monitoring methods :
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Effect of linuron on the Variovorax population and linuron mineralizing activity of an agricultural soil

A preliminary experiment was set-up to study the effect of linuron addition on the linuron mineralizing activity and Variovorax population of an agricultural soil.
Microcosms filled with an agricultural soil with a history of linuron treatment was subjected to discontinuous irrigation with tap water with or without linuron. At
set times, the linuron mineralizing capacity and the size/diversity of the Variovorax population was measured by means of *4C-linuron mineralization tests and
real time PCR/DGGE, respectively. The lag time before mineralization started in the mineralization assay decreased significantly between time o and after two
weeks in case linuron was supplied (Fig. 2), suggesting an increase in linuron mineralizing population size. In contrast, no significant change in lag time was
observed with samples taken from the microcosms non-fed with linuron. The size of the Variovorax population appeared to increase significantly in the soil
exposed to linuron (up to 10 X after 2 weeks and up to 100 X after 12 weeks) (Fig. 3) in contrast with the soil non-fed with linuron. Moreover, the supply of linuron
seemed to stimulate the growth of a group of Variovorax, corresponding to the linuron-degrading subgroup A (Fig.1) of the Variovorax cluster (Fig. 4).
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Fig 2: Change in lag time in mineralization kinetics Fig.3: Change in number of Variovorax 16SrRNA gene copies as a Fig.4: Change in Variovorax diversity as a response to
obtained with samples of agricultural soil as a response response to irrigation with tap water with or without linuron as incubation with (+) or without (-) linuron supply as visualized
to irrigation with tap water with or without linuron as determined by Variovorax-specific real-time PCR. The number of copies through Variovorax-specific DGGE analysis.
determined by *C-linuron mineralization experiments. of Variovorax 16SrDNA copies are visualized as part of the total
eubacterial number of 165rRNA gene copies.
Conclusions

The decrease in lag time of the mineralization capacity of the soil as a response to linuron supply indicates the stimulation of the linuron degrading population.
The parallel increase of the Variovorax population size and the stimulation of a specific group of Variovorax as a response to the linuron supply suggests the in
situ involvement of Variovorax in linuron mineralization.
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