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RAPSODYN: an ambitious long-term project designed to optimize NUE in rapeseed

A major oil crop facing future challenges

v" 1stin France and in the EU-28, 3" worldwide

v' Increasing demand for edible oil

v’ Development of industrial uses (energy & green
chemistry)

v Need for feed proteins

WP1 - Genomic resources

Aim: To obtain high throughput sequencing and genotyping data
to support efficient genetic studies and breeding programs for
improving NUE and yield.

Re-sequencing of rapeseed lines will boost marker discovery at the whole
genome scale and the best candidate genes will be identified through
whole exome sequencing. All genetic resources will be genotyped using
ad hoc tools. Diagnostic markers will be developed at key loci for use in
breeding programs.

WP2 - Rapeseed functioning under low N input

Aim: To decipher functional traits involved in NUE and develop
novel tools for high throughput phenotyping of plant N status
and crop NUE.

Predictive modeling of plant production under N limitation will be
combined with genomics and post-genomics to identify the most
promising functional traits associated with NUE. A challenge will be to
connect models of plant or canopy functioning with models of resource
flux allocation and to relate the contribution of these functional
determinants to NUE. Efforts will also be devoted to the development of
phenotyping tools for NUE (spectral reflectance-based technologies,
NMR relaxometry devices, molecular tools ...).

WP3 - Genetic architecture of rapeseed adaptation
to N limitation

Aim: To unravel the genetic control of yield and NUE in the
context of limited N inputs.

The genetic variability for yield will be explored using high resolutive
populations trialed in a multi-location and multi-year phenotyping
network (~ 50,000 plots). The most important regions identified in
inbred lines will then be validated in Heterogeneous Inbred Families.
Finally, new genetic variability at these loci will be investigated within
the natural variability present in rapeseed populations.
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WP4 - Applications in breeding programs

Aim: To deliver NUE-improved varieties by introgressing new
more efficient alleles into elite lines.

This will allow rapid delivery of NUE-improved varieties to markets as
well as methods for germplasm characterization, gene discovery and
breeding strategies. After being validated, tools and germplasms will be
ready and available to develop adapted hybrid lines through new
breeding strategies. Models and scenarios based on French and
Canadian rapeseed breeding areas will be compared to determine the
technical and economic conditions that would favor the development of
NUE-improved rapeseed varieties.

WP5 - Bioinformatics

Aim: To develop a Rapsodyn Information System (RIS) designed
with new tools for data storage and large scale analysis.

The RIS will enable data storage, integration and extraction through user-
friendly interfaces. Advanced and innovative tools will be developed for
genomics data computing. Throughout the project, advanced results will
be added to the multispecies integrative information system being
developed by INRA (GnplS).
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RAPSODYN goals

v Optimize rapeseed oil yield and content

v Improve Nitrogen Use Efficiency (NUE)
v Develop innovative breakthroughs in breeding
methods and agricultural practices
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