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gene flow and selection interact in heterogeneous
agro-systems to govern evolution of fungicide resistance?
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Black Leaf Steak Disease is a foliar disease leading to important
yield losses and premature ripening of fruits which cannot be exported.

Resistant cultivars are not available, and intensive
chemical control is conducive to rapid fungicide resistance.

The Cameroon situation
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achieved at a low environmental cost (12-14 treatments per year, vs. more than 50 in
other countries) until the emergence of resistances. Since systemic fungicides have been
abandoned, the level of resistance is now regularly decreasing in the banana farms.
••• Because a mixture of treated and untreated areas exists in the Cameroon banana
production area, this evolution should depend on interactions between gene flow,
selection and the cost of resistance.

Progressive evolution to a systematic strategy
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Evolution of fungicide treatments
in Cameroon as a consequence of fungicide resistance.

Indirect methods
An indirect estimation of average dispersion (σ) will be obtained from
the evolution of cline landscape structures for neutral or selected markers.

Direct methods

Estimation of selection
Selection coefficients will be estimated, from changes in the
frequency of resistant strains under selection in artificial isolated
experimental designs. Fungicides whose resistance is determined
by qualitative and quantitative traits will be considered.

Potential cost of fungicide resistance
Possible changes in aggressiveness of resistant strains versus susceptible strains will
be evaluated through artificial inoculations of resistant and susceptible strains.

Artificial inoculation on leaf disks.
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Evolution of fungicide resistance
and management strategies
Finally, parameters of dispersion, selection and fitness will be implemented in a model
in order to simulate the spatio-temporal evolution of fungicide resistance considering
the real agro-system in Cameroon and under different management strategies.
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Landscape genetic structure with neutral
markers reveals a contact between two
expanding populations. Two sampling periods
showed an evolution of cline patterns which
is determined only by migration events.
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A dispersal function of the pathogen will be obtained through the spatial distribution of lesions resulting
from an inoculum source of resistant strains to a fungicide. The source will be placed at the centre of an
experimental design of banana plants implanted in an area free of fungicide resistance.

