























OF OAK TREES TOLD THROUGH THE LITTLE STORY OF THEIR GENES

Variations in DNA sequences (mutations) bear witnhess to the
formation of new species, their migration routes and their
demographic changes. Numerous DNA variations in oaks allow
the retrospective reconstruction of these events.
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The Oaks, migrants
from the plant world
VvV

The current distribution of oaks in temperate Europe results from
colonisation during postglacial warming (beginning 15,000 years
ago) from Southern Europe (Spain, Italy, Balkans).

Trees have left numerous fossils: pollen grains in sediments, macro-
fossils in the form of wood or seeds, archaeological remains in human
constructions. These fossils can be dated and allow the reconstruction
of the evolutionary history of species over millions of years.

Continuous genetic mixing
A4

Current and past evolutionary events are marked by continuous and
massive exchanges of genes between populations and species mainly
through pollen flow. These exchanges have helped maintain high
levels of genetic diversity, accelerated migration and contributed to
the transfer of adaptations between populations and species.
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It is currently possible to extract DNA from macro-fossils or
archaeological remains dating back to the Bronze Age: below are
remains of pile dwellings present at the bottom of the alpine lakes.
By combining genetic and paleontological data, we can reconstruct
the demographic and evolutionary histories of oaks.

Rapid evolution
and adaptive capacity
vV

Provenance tests established throughout Europe showed that oak
populations have adapted to local conditions in just a few generations.
They were able to keep pace with the changing climate and adapt
thanks to their reservoir of genetic diversity.
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Two populations of sessile oak from the common garden of Sillegny (57)



RESEARCH AND INNOVATION FOR THE

SUSTAINABLE MANAGEMENT OF MARITIME PINE FORESTS

The maritime pine, an endemic forest species, is well adapted to the soil and climatic conditions of the southwest of France. It is the 2" most productive species in mainland France
(carbon sink). It is used in planted forests for the production of wood (25% of wood harvested in France and processed locally) and provides numerous associated services
(coastal management, leisure,...). New challenges to face: decline in productive areas, consequences of climate change, invasive pests, etc.

Genetic diversity:
conservation and breeding
A4

o Study of the genetic diversity

o In situ and ex situ conservation of maritime pine
populations from the natural distribution range

Maritime pine distribution range (Euforgen)

© Genetic improvement strategy:
preservation of the genetic diversity
and of the genetic gain in the long term
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o Valorisation of genetic diversity
by the selection of improved varieties:
productivity, wood quality, adaptation to stresses

Maritime pine seed orchard

Innovations in
forest management:
A4

© Experimental networks constantly renewed...

- Taking into account plant biodiversity:
management of understory vegetation, mixtures of tree
species, broadleaf hedgerows

Mixed plantation | e
of birch and pine

Broadleaf hedgerow
around maritime pine stands

- Maintaining soll fertility:
assess the harvests and compensate: experiment with
legume crops in the understory

- Experimenting scenarios for forest renewal
depending on the environment (e.g. dunes)
or the context (e.g. after fire)

- Adaptation to summer drought stress:
density of stands, management of understory,
genetic variability of maritime pine

Experimental design for clearing vegetation

© .. to Improve the development of management tools
for decision-making in forest management:
.~  mathematical modelling

— of forest dynamics

Capsis software
(models PP3 and Pinuspinaster)

Risks: adaptation
to global changes
A4

© Understanding resistance to wind and root anchoring:
simulation of the stressor, forest regeneration silvicultural
practices, genetic variability and phenotypic plasticity

Architecture of the root system of a 50-year-old maritime pine

on sandy soil with an indurated horizon. Roots are coloured by root types.
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© Anticipation of control methods for the pinewood
nematode: evaluation of pine resistance in a confinement
greenhouse, study of the insect vector, quantify forest
landscape structure

Pinewood nematode inoculation
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© Monitoring and control
of pathogenic fungi:
roadside inventory, high resolution
remote sensing (drone), spraying an antagonistic
fungus on freshly cut stumps

© Maintaining good productivity
In seed orchards:
monitoring of seed production
and health protection

RSN Leptoglossus occidentalis:
B invasive seed bug attacking
¥ pine cones and seeds




