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Statement of the Problem: The excessive use of chemical pesticides in agriculture represents healthcare and environmental concerns.
A possible alternative to fight against phytopathogens is the use of biopesticides such as secondary metabolites or enzymes. But the
stabilization of those molecules to obtain long term and higher efficiency on plant is still an issue. One proposed solution is the
encapsulation of biopesticides in polymeric materials. Thus, the biodegradability of those materials by microbes present on the crops
leaves has to be evaluated for the selection of the most suitable encapsulating agent. The work presented here consists in the isolation
of microorganisms from crops, the screening of their degradation abilities and the identification of efficient strains.

Methodology & Theoretical Orientation: First, bacteria and fungi have been isolated from different crops leaves (corn, rapeseed,
cabbage and sugar beets). Two isolation techniques were used: the suspension dilution technique and the foliar imprints method. A
small scale microplate-based screening method was optimized to select both bacteria and fungi able to grow with different polymeric
materials as sole carbon source. Secondly, the degradation products of the polymers were characterized with different analytical
techniques (GC-MS, SEC, isotopic labeling) to identify the metabolic pathways and to prevent to impact the environment with toxic
metabolites.

Findings: 117 fungal and 212 bacterial isolates have been obtained and screened for the degradation of several polymers (pHEMA,
PMMA, pNIPAM, pAcrylate, pAcrylamide and bio-sourced polymer). First results show good abilities of the microbial bank to
degrade mainly pHEMA and pAcrylamide.

Conclusion & Significance: Numerous microbial strains isolated in this work are able to degrade polymeric and biobased materials.
This should allow the development of new biodegradable vectorization systems for the stabilization of molecular biopesticides as an
alternative to chemicals, but also of bioremediation processes.
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Figure 1: Optimization process of a bicdegradable
dielivery system for molecular hiopesticides
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