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Biological diversity is the basis for all ecosystem services and thus represents an essential
support service. The lakes and ponds of the Aquitaine coastline are unique ecosystems on a
national and European scale. They are home to significant biological diversity, particularly in
terms of plant life, but this diversity is now under serious threat. While the taxonomic diversity
of these communities is well known, knowledge of their genetic diversity is currently non-
existent. However, improving this knowledge seems essential for better management of these
ecosystems, particularly for threatened species, for which management practices can benefit
from knowledge about the distribution of genetic diversity. Furthermore, analyzing the
relationships between species genetic diversity within a community and taxonomic diversity of
communities (species—genetic diversity correlations) in conjunction with each other provides a
better understanding of ecosystem functioning and species assemblages. Studying these two
levels of diversity also also allow to assess whether the taxonomic diversity commonly used in
conservation practices adequately takes into account the evolutionary processes revealed by
genetic diversity.



This is the objective of this exploratory project, developed jointly by two research units, each
with strong expertise in one of the dimensions of this diversity.

To this end, nine species belonging to the “isoetid” communities of five water bodies of
Aquitaine were sampled: Lobelia dortmanna, Littorella uniflora, Baldellia ranunculoides,
Myriophyllum alterniflorum, Juncus bulbosus, Schoenoplectus pungens, Eleocharis
multicaulis, Phragmites australis and Chara fragifera. In total, more than 3,000 individuals were
collected from all the water bodies during the spring of 2022 and 2023. Around a hundred
genetic markers (microsatellites) were identified and developed for each species. An initial
study of population diversity validated around ten markers and identified ways to optimise
genotyping protocols. DNA extraction, marker amplification and sequencing have been
ongoing since autumn 2023 on all other samples. The collection of data on the taxonomic
diversity of the sampled communities was carried out in spring—summer 2024, and their
analysis is currently underway.

Results

One of the project’s major outcomes initially concerns the methodological aspects and the
establishment of a routine/procedure for microsatellite sequencing. While no nuclear genetic
markers existed to study the populations of the nine target species, the project’s first result is
the development of genetic markers and a protocol enabling highly accurate genotyping via
high-throughput sequencing. One of the challenges was to identify experimental conditions
suitable for the diversity of the plant species studied (difficulty in grinding depending on the
structure of the collected tissues, minimal amounts of plant material collected for protected
species, genomes of varying complexity, etc.). The optimization of these protocols and their
routine application enabled the characterization of all collected samples.

Analysis of the genetic structure of the different species revealed varying levels of genetic
diversity depending on the species. Overall, the most common species possess greater
genetic diversity, while rare and threatened species exhibit lower diversity. A regional pattern
of diversity was highlighted for certain species, with strong genetic differentiation despite
geographical proximity.

The catchment area and habitat quality were found to have a significant impact on genetic
diversity, particularly on the clonality of certain species. Finally, a pattern of isolation with
distance was identified for all species, though its intensity varied across taxa, reflecting differing
dispersal capabilities.

Analysis of species-genetic diversity correlations (SGDC) reveals a marked scale dependence:
the overall absence of correlation at the local scale (a-SGDC) contrasts with strong correlations
at the regional scale (3-SGDC) for all eight species. In B. ranunculoides and S. pungens, the
only species showing significant SGDC at both scales, the correlation is entirely linked to
environmental factors (lake surface area, hydraulic connectivity, natural cover), demonstrating
that species richness and genetic diversity respond in parallel to the same gradients without
direct correlation. The absence of correlation between a-SGDC and B-SGDC coefficients
suggests that local demographic processes and regional dispersal constraints structure
biodiversity in a decoupled manner.



These results demonstrate that processes of dispersal limitation and environmental filtering
act jointly to structure the biodiversity of Aquitaine’s coastal lakes. The conservation of habitats
of Community interest (3110) requires a balanced approach that combines local management
of habitat quality with regional management of functional connectivity, with particular attention
to L. dortmanna (a genetically impoverished umbrella species) and L. uniflora (highly
differentiated populations requiring management at the local level).

This project is eagerly awaited by managers, particularly the South Atlantic National Botanical
Conservatory (CBNSA), as part of the coordination and implementation of the national action
plan for these species.

Scientific perspectives.

The community-level genetic analysis approach (which is already quite rare in the literature)
could be extended spatially along a European latitudinal gradient. In the context of global
warming, such a study should provide a better understanding of how different communities
function and test the synergy of ecological processes at work along such a gradient.

On a more regional scale, larger-scale sampling, incorporating a greater number of aquatic
ecosystems and focusing on common species, could be considered. This would probably
enable a genetic-scale approach to meta-communities and thus a better understanding of how
aquatic plant communities function. In this context, particular attention could also be paid to
invasive alien species in order to better understand their dynamics at the regional level. Finally,
this work also contribute to the continuity of the multi-partner Vigie-Lacs project
(https:/lwww.biodiversite-nouvelle-aquitaine.fr/connaitre/enjeux-de-territoire/le-projet-vigie-
lacs/).
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Support for public policies

Participation in the Steering Committee for the National Action Plan for the vegetation of the
hinterland ponds of Landes and Gironde (2021-2030), coordinated by DREAL Nouvelle-
Aquitaine and led by the Conservatoire Botanique National Sud-Atlantique, 12/05/2022,
videoconference.

Participation in the working group on the management of riparian plots along backwater ponds
as part of the National Action Plan for vegetation along backwater ponds in Landes and
Gironde (2021-2030), led by the Conservatoire Botanique National Sud-Atlantique,
13/12/2022, Biscarrosse.

Participation in the Steering Committee for the National Action Plan for the vegetation of
backwater ponds in the Landes and Gironde regions (2021-2030), coordinated by DREAL
Nouvelle-Aquitaine and led by the South Atlantic National Botanical Conservatory, 28/11/2023,
Audenge.

Participation in the working group on waterlevel management, coordinated by the South
Atlantic National Botanical Conservatory,28/01/2025, Carcans.

Participation in the Steering Committee for the National Action Plan for the vegetation of
backwater ponds in the Landes and Gironde regions (2021-2030), coordinated by DREAL
Nouvelle-Aquitaine and led by the South Atlantic National Botanical Conservatory, 02/12/2025,
Audenge.
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