
Philippe BARDIN (bardin@mnhn.fr)

Responsable Pôle Conservation

Conservatoire botanique national du Bassin parisien

French National Natural History Museum

61 rue Buffon

75005 Paris - FRANCE

www.cbnbp.fr

Les programmes de conservation



The network of CBNs

Their missions and the implementation of the GSPC

Activities according to the Theme 7

Exemple of the Arenaria program

Conservation Unit

Conservation in situ

Conservation ex situ

Seed bank

Provide advice for land managers

Reinforcement

Reintroduction

Transplantation/Translocation

Conservatory garden

In vitro

Grazing of a grassland 

by Highland Cattle

Reinforcement of a Equisetum 

variegatum (L.) Schleich. population

Transplantation of a 

Spiranthes spiralis (L.) 

Chevall. population

Freeze-drying, -20°C freezing, 4°C dry cold-room

In vitro amplification of Arenaria grandiflora L.
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Ex situ amplification of Arenaria grandiflora L.
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2000 : lancement de la Stratégie 

Mondiale pour la Conservation 

des Plantes-SMCP (Global 

Strategy for Plant Conservation-

GSPC).

Adoption des Grands Agendas Internationaux



a. Comprendre et documenter la diversité végétale

b. Conserver la diversité végétale

c. Utiliser durablement la diversité végétale

d. Promouvoir l’éducation et la sensibilisation

e. Renforcer les capacités pour la conservation de la diversité végétale



b. Conserver la diversité végétale

Objectif 2010… Pour 2020, passage à 75%...

Applicabilité pour le CBNBP :

Définition du terme « menacé »?

A quelle échelle appliquer cet objectif?





Choix de l’interprétation UICN : CR (Critically Endangered).

Choix de l’échelle régionale (découpage des CBNs, échelle pertinente pour 

les politiques de protection de l’environnement, cohérence avec les listes de 

protection…)

Outils : Listes Rouges.

IdF : 40% des espèces CR présentes dans la banque de semences (55% de 

l’objectif de la Stratégie)



Mountain populations

Lowland populations

The species : Arenaria grandiflora L. Caryophyllaceae

Perennial herbaceous species

High : 15-20 cm max

White flowers

Calcareous substratums

Open habitats

A mountain species

A glacial relict

Pyrenean and alpine regions

Cliffs and calcareous 

boulders



The lowland populations

Calcareous sands

Steep slopes facing 

south

Open habitats

Competition is very low

Survival dependant on 

habitats management



The forest of Fontainebleau



Fontainebleau x Fontainebleau (lowland crosses)

Fontainebleau x Chinon (lowland crosses)

Fontainebleau x Alpes (lowland/moutain crosses)
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Preliminary studies
Trends
A small number of remnant individuals

A majority of plants did not flower

A few capsules produced

Aborted seeds

A very low survival rate

Most important results 
Isozymes analyses (1997) : a low genetic 

diversity for lowland populations (in 
comparison with upland one)

Controlled crosses :  a possible 

inbreeding depression or fixation of 
deleterious alleles by drift

Demographic and 

genetic problems

Habitat modification :

changes in sylviculture practices



The restoration plan

1- To increase the number of 

individuals :
Demographic stochasticity
Allee effect

2- To increase the genetic diversity :

Inbreeding depression
Adaptive capabilities

BUT…

Specifications of the Conservatoires botaniques nationaux :
Reinforcement/reintroduction programs : seeds/cuttings 
coming from the original sample and cultivated ex situ.

Recommendations of the IUCN :

Prefer the local material.



Allee effect (model : Aconitum napellus L. subsp. 

lusitanicum Rouy).

Very low-

density

patches

High- density

patches 

High- density

patches 

Low-density

patches 

The Allee effect : a positive relationship 

between aspects of fitness (reproductive 

success) and local density…

- In very low-density patches: any 

pollinator visit.

- In low-density patches: very rare 

pollinator visits:

The pollinator behavior

- In high-density patches: many 

visits of Bombus pascuorum.

Geitonogamous fertilizations are 

enhanced (small number of seeds per 

flower, lower germination rating)

A lot of consequences for the long-term populations management…



Options of management of Aconitum napellus populations

• Introduction of other plant species to attract more 

pollinators: not the best solution because it could create 

problems of pollen dilution for Aconitum napellus.

• Pollen hand-supplementations : very costly in time and 

energy.

• Reinforcement of existing patches using plants from 

conservatory garden collections.

• Creation of relay patches

Avoid populations with small patches and/or 

with isolated patches

Development of models and protocols for plant conservation…



The restoration plan

1- To increase the number of 

individuals :
Demographic stochasticity
Allee effect

2- To increase the genetic diversity :

Inbreeding depression
Adaptive capabilities

BUT…

Specifications of the Conservatoires botaniques nationaux :
Reinforcement/reintroduction programs : seeds/cuttings 
coming from the original sample and cultivated ex situ.

Recommendations of the IUCN :

Prefer the local material.



An ambitious experiment
Details of the experiment

Two 100m² enclosures in four 
sites
225 individuals per enclosure
Origin of reintroduced plants : 
1/3 from Chinon, 2/3 from 
Fontainebleau.

The monitoring protocol
Permanent quadrats with twine
Annual monitoring :
- floristic inventories
- mortality
- recruitment (and new plants 
labelled)
- plant sizes, number of 
flowers…



The main results

The descendants of Chinon are adapted to the new 
environment.

Hybrids between the two origins are more vigorous than 
the autochthone ones.

No crossbreeding depression.

Indices that fitness of populations 

increases when new blood is brought 

inside Fontainebleau’s genotypes.



At the same time…

What are the social groups involved or concerned?
What do they think about this reintroduction program?

 Conservation of biodiversity

 Reinforcement/Reintroduction programs

Mixed populations

Work alone for the Common 
Good?

http://www.facepocalypse.com/wp-content/uploads/2009/10/20091006LifeDrawing.jpg
http://www.google.fr/imgres?imgurl=http://www.dreamstime.com/gmo-lemon-thumb5299930.jpg&imgrefurl=http://www.dreamstime.com/gmo-lemon-image5299930&usg=__ouGtWRH_Y1ZH46mQPg4I2O8CZq8=&h=315&w=300&sz=55&hl=fr&start=12&um=1&itbs=1&tbnid=J-pfUl66C7YstM:&tbnh=117&tbnw=111&prev=/images%3Fq%3Dgmo%26um%3D1%26hl%3Dfr%26gbv%3D2%26tbs%3Disch:1


Involve young people in the reintroduction program…

 Junior (and senior) high school 

students

Restoration days frequently organized, but… : 

 Reopening of the habitats

 Reintroduction of trees  

(reforestation programs)

Difficulties to change the adult's way of think

To whom will we bequeath the seeds we conserve?...

http://idata.over-blog.com/3/11/35/11//plantation-arbre-le-20-mars-2010/plantation-arbre-le-20-mars-2010-2005.JPG
http://www.google.fr/imgres?imgurl=http://www.cristal.org/mediapart/poubelle.jpg&imgrefurl=http://www.mediapart.fr/club/blog/l-bourdin/240209/comment-gerer-les-facheux-sur-un-fil&usg=__HV-R7aOCgHx4uRpR1bli3Ru3i_A=&h=390&w=336&sz=12&hl=fr&start=74&um=1&itbs=1&tbnid=a2aaMpVYSV4sUM:&tbnh=123&tbnw=106&prev=/images%3Fq%3Dflagrant%2Bd%25C3%25A9lit%2Bpoubelle%26start%3D60%26um%3D1%26hl%3Dfr%26sa%3DN%26gbv%3D2%26ndsp%3D20%26tbs%3Disch:1
http://saveackermanwoods.com/i/IMG_1734.jpg


The educational project…

Three classes of Primary, 90 students

Two 4th level classes (Fontainebleau)  A 5th level class (Thiais)

The different steps of the partnership

Not only an operation of gardening…

 Involve them as soon as possible
Make them understand what they do and why
Make them participants to the project

Establish as a lasting experience in the mind of the students



The educational project…

 A three hour course

Introduction à la rareté…

Hypothèses expliquant la rareté de la Sabline…

Le climat et son histoire

Le site de réintroduction Comment 

conserve-t-on 

des graines?

La Sabline qui 

sera réintroduite 

par vous après 

les vacances…

Deux petites 

manipulations :

- Une culture in vitro

- Un tamisage de graines.

LA GRANDE GALERIE DE L’EVOLUTION

 Importance of Plants in our 
life

 Scarcity, disappearance of 
species and its consequences

 Threats that put the species on 
the verge of extinction

 Their rule to prevent it

 Their work on the field for Arenaria 
grandiflora

 The place this program have in the French 
history of conservation



The educational project…

 The tutorial session at the Museum

 Observations of seeds with stereo 
zoom microscopes

Isolation of seeds from soil 
samplings with an automatic siever

 Sowing seeds

 In vitro cutting on Arenaria

 Visit of the seed bank

 Visit of the conservatory garden

Two souvenirs…



The educational project…

 The reintroduction 
day

 Groups of 5 students

 Plantation of 25 individuals 
(three per pupil) with a quadrat

A permanent survey marker

Measures noted on a survey 
data paper (place, size, buds, 
flowers…)

 Each plant labeled with the 
name of the student

A sponsorship…



Conservation status of the reintroduced individuals according to their origin

0%

20%

40%

60%

80%

100%

Fontainebleau Chinon

Disappeared

Dead

Senescent

Good

The educational project…

 And then?

 A return during the flowering period

 A booth during a fair for non-professional 
gardeners

A Diploma



décernent à le Certificat de plantation

et d’Eco-parrainage de trois pieds de Sabline à grandes fleurs (Arenaria grandiflora L.).

Certificat obtenu le 31 mars 2009 avec la plantation de

Faiza DRIF

FAIZA 1 (n°18), FAIZA 2 (n°14) et FAIZA 3 (n°5)

Le Directeur du Conservatoire botanique 

national du Bassin parisien

M. Jacques MORET

Le Directeur général de l’Office

National des Forêts

M. Pierre-Olivier DREGE

Le titulaire

CERTIFICAT DE PLANTATION ET D’ECOCERTIFICAT DE PLANTATION ET D’ECO--PARRAINAGEPARRAINAGE
D’UNE ESPECE VEGETALED’UNE ESPECE VEGETALE

MENACEE DE DISPARITIONMENACEE DE DISPARITION

EcoleEcole BuffonBuffon
-- THIAIS THIAIS --

M. Jacques MORET, directeur du Conservatoire botanique national du Bassin parisien,

M. Pierre-Olivier DREGE, directeur général de l’Office National des Forêts,

au Petit Mont-Chauvet, en forêt domaniale de Fontainebleau.



The educational project…

Why such interest from the 
media?

 The first time a plant is 
reintroduced in France

Sponsored by the CNRS

 Pushed by city officers

 Three news topics

- the suburbs
- the biodiversity 
conservation
- applied research for 
the benefit of all




















