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Mediterranean Temporary lagoons : potential sentinels of climate

change and biodiversity conservation.

Author Valentine ANSTETT
Mail valentine.anstett@umontpellier.fr
Directors Guillaume PAPUGA (Université de Montpellier, UMR AMAP)

Rutger de WIT (CNRS, UMR MARBEC)
Supervisors Vanina PASQUALINI (Università di Corsica)
Funding Région Occitanie (50%) et Conservatoire Botanique National Meditérannéen (50%)

Keywords : biodiversity, �ora, coastline, hydroperiod, sentinel

Mediterranean aquatic ecosystems represent a crucial challenge for biodiversity conservation. The LTM-

Flora project focuses on Mediterranean Temporary Lagoons (MTLs), ecosystems that are both fragile and

important in terms of natural heritage. MTLs are de�ned as saline water bodies that exhibit annual �uc-

tuations in water levels, with inundation beginning around October and a progressive drying phase starting

from March. This water level cyclicity is largely driven by the characteristics of the Mediterranean climate,

particularly its prolonged summer drought, which strongly in�uences the dynamics of aquatic systems. This

hydrological rhythm also leads to high salinity variability, which is inversely proportional to water levels.

These ecosystems are known as Mediterranean Temporary Lagoons (MTLs).

These environments, subject to seasonal hydrological variations, provide a refuge for speci�c biodiversity

adapted to their unique environmental conditions. However, anthropogenic pressures and climate change

projections threaten their persistence and ecological functioning.

As Mediterranean Temporary Lagoons (MTLs) remain poorly understood environments with limited

ecological knowledge, the LTM-Flora project aims to deepen our understanding of these ecosystems, to

analyze the dynamics of plant assemblages in response to global change, and to provide results that will

enable land managers to acquire the necessary knowledge to implement the most appropriate management

strategies for the conservation of MTLs.

My PhD research will be structured around three main components :

1. The �rst part focuses on the response of plant species associated with MTLs to changing environmen-

tal conditions, through the observation of how these changes impact the composition and structure

patterns of MTL plant communities.

2. The second part will consist of an ex-situ mesocosm experiment. The aim is to gain a deeper unders-

tanding of the e�ects of speci�c abiotic factor variations by observing the germination of key lagoon

species under di�erent environmental conditions.

3. The third part will address the in�uence of climatic and hydrological variations on the distribution

of key MTL species. This study aims to develop a predictive model assessing the potential impact of

climate change on MTL plant communities.
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Figure 1 � Overview of the study area landscape.

Figure 2 � Examples of macrophytes from the LTM. From left to right : Althenia �liformis, Lamprothamnium
papulosum, Tolypella, Riella.
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Recolonisation of open environments by Pinus uncinata and Picea

abies in subalpine forests, a matter of ectomycorhizal fungi presence.

Author Emma GADRAT
Mail emma.gadrat@cirad.fr
Directors Alexia STOKES (AMAP)

Guillaume DELHAYE (Kew Royal Botanical Gardens)
Funding CDSN via GAIA

Keywords : mycorrhizae, forest, succession, soil, inoculum, nurse plants

This PhD project explores how belowground processes, especially involving mycorrhizal fungi, in�uence

the regeneration of disturbed mountain forests. In the French Alps, natural disturbances like avalanches and

landslides create tree islands that are slow to recover due to erosion, climate stress, and poor soil microbial

communities. The research focuses on whether certain plant species that facilitate seedling growth (nurse

plants), can enhance forest recovery by improving ectomycorrhizal (EM) fungal colonization of tree seedlings.

In mountain ecosystems, many trees rely on symbiotic relationships with EM fungi to access nutrients and

tolerate harsh conditions. However, disturbances disrupt EM continuity in the soil, and seedlings may fail to

establish, particularly when far from mature EM trees. Nurse plants, which host compatible fungi and modify

soil conditions, could help bridge this gap. While their aboveground roles are well studied, the belowground

e�ects of nurse plants in forest environments remain poorly understood. The project will study disturbance

chronosequences in the Belledonne range. Potential nurse plants such as Salix laggeri, Arctostaphylos uva-ursi,

and Polygonum viviparum will be mapped along with tree seedlings (Picea abies, Pinus uncinata). Fine roots

will be sampled for fungal identi�cation using microscopy and DNA sequencing. The diversity, colonization

rate, and traits of EM fungi will be analysed to understand their role in seedling establishment. A greenhouse

experiment will be conducted by planting EM tree seedlings in di�erent soils, from nurse plant's incolum to

forest's inoculum, to assess their e�ect on survival, growth, and nutrient uptake. This will help evaluating the

capacity of nurse plants to foster natural EM colonization. The study combines �eld ecology, lab-based fungal

analysis, and statistical modelling to determine how EM fungal communities in�uence regeneration. It aims

to show whether nurse plants can act as reservoirs or facilitators of mycorrhizal networks and thus support

forest recovery strategies. By revealing how mycorrhizal interactions contribute to seedling establishment and

resilience, this research will inform ecological restoration practices and forest management under changing

environmental conditions.
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